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Abstract

Objective: To compare the short-term clinical effects between totally laparoscopic radical gastrectomy with modified Roux-en-Y
anastomosis, and laparoscopic-assisted radical gastrectomy with Roux-en-Y anastomosis; to explore the safety, feasibility and short-
term effect of totally laparoscopic radical gastrectomy with modified Roux-en-Y anastomosis. Methods: Data of 75 patients who
underwent totally laparoscopic radical gastrectomy with modified Roux-en-Y anastomosis, and 95 patients who underwent
laparoscopic-assisted radical gastrectomy with Roux-en-Y anastomosis by the same surgical team were analyzed. During the
modified Roux-en-Y anastomosis, the stomach separation and regional lymph node dissection were completed under a
laparoscope; the specimen was placed in a bag; gastrojejunostomy was completed; the subumbilicus hole was enlarged to 3 cm; the
specimen was taken out; then, the proximal and distal ends of the small intestine were moved outside of the abdominal wall to
complete the small intestine-small intestine end-to-side anastomosis. Results: All 170 operations were successful. The differ-
ences in the time of anastomosis and the number of dissected lymph nodes between the 2 groups were not statistically significant
(P > 0.05), but in the totally-MA group the amount of bleeding and the length of incision significantly decreased (P < 0.05). The
recovery time as measured by breathing unassisted, drinking fluids and getting out of bed was significantly shorter than those in
the laparoscopic-assisted group (P < 0.05), and the pain score | day after surgery was significantly lower than that of the
laparoscopic-assisted group (P < 0.05). One case of duodenal stump leakage and | case of esophagojejunostomy leakage were
found in the laparoscopic-assisted group. In the totally-MA group, there were no complications such as anastomotic leakage,
anastomotic stenosis or anastomotic bleeding, but 2 patients with double primary carcinoma underwent joint radical resection.
Conclusion: Compared with laparoscopic-assisted surgery, totally laparoscopic radical gastrectomy with modified Roux-en-Y
anastomosis has the advantages of being safer and less traumatic, with associated reductions in bleeding and pain.

Keywords
totally laparoscopic radical gastrectomy, laparoscopic-assisted radical gastrectomy, modified roux-en-y anastomosis, roux-en-y
anastomosis, clinical efficacy

Received: April 22, 2020; Revised: September 21, 2020; Accepted: October 23, 2020.

Introduction Department of Gastrointestinal Surgery, Hubei Cancer Hospital, Tongji Medical
College, University of Science and Technology Huazhong, Wuhan, China

The surgical methods of gastric cancer include open radical

gastrectomy and laparoscopic radical gastrectomy. Results Cerresponding Author:

. . . Lo . Zhiguo Xiong, Department of Gastrointestinal Surgery, Hubei Cancer Hospital,
from multlp le studies suggest that there is no 51gn1ﬁcant dif- Tongji Medical College, University of Science and Technology Huazhong, No. 116

ference in the short-term effect and long'term prognosig of Zhuodaoquan South Road, Hongshan District, Wuhan 430079, China.
between laparoscopic gastrectomy and open gastrectomy.'™  Email: xiongzhiguog77gg_h@163.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).



https://orcid.org/0000-0001-7621-1312
https://orcid.org/0000-0001-7621-1312
mailto:xiongzhiguog77gg_h@163.com
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1533033820973281
http://journals.sagepub.com/home/tct

Technology in Cancer Research & Treatment

Because it has the advantages of being less traumatic and pain-
ful, and associated with quicker recovery times, coupled with
the rapid development of laparoscopic technology, laparo-
scopic radical gastrectomy has been widely used in clinic. Its
clinical feasibility and safety are recognized.*> The reconstruc-
tion of the digestive tract after laparoscopic radical gastrect-
omy has also become a hot topic in the field of surgery.®’

At present, the methods of laparoscopic gastrectomy and
gastrointestinal reconstruction include Billroth I, Billroth II and
Roux-en-Y anastomosis. The choice of anastomotic method is
related to the location of the tumor, the progress of the tumor,
the constitution of the patient and the technical proficiency of
the surgeon,® but there is no consensus regarding the preferred
method. A meta-analysis reveals that there is no difference
among the 3 methods in the occurrence of postoperative dump-
ing syndrome. Roux-en-Y anastomosis is superior to Billroth I
and Billroth II in preventing bile reflux and residual gastritis.
This kind of reflux often causes basic reflux gastritis and eso-
phagitis, and even increases the canceration of remnant sto-
mach or the esophagus. Therefore, Roux-en-Y is considered
a safer anastomotic method in clinical practice.”

At present, there are 2 main procedures for laparoscopic
gastrectomy and digestive tract reconstruction: totally laparo-
scopic gastrectomy and laparoscopic-assisted gastrectomy. '
However, there are many anastomotic devices used in totally
laparoscopic radical gastrectomy and digestive tract recon-
struction that are expensive, difficult to use, and require higher
technical competence from surgeons. To some extent, this lim-
its its clinical application. Meanwhile, laparoscopic-assisted
radical gastrectomy requires a 5—7 cm abdominal longitudinal
incision. Therefore, laparoscopic-assisted radical gastrectomy
is widely used in clinic, during which the stomach separation
and regional lymph node dissection are completed under a
laparoscope. Then the reconstruction of the digestive tract is
completed by making a 5—7 cm auxiliary incision in the middle
of the upper abdomen. However, in recent years, with the opti-
mization of laparoscopic equipment and the maturity of laparo-
scopic operation technology of surgeons, the application of
totally laparoscopic gastrectomy has gradually increased.'? In
this operation, lymph node dissection, stomach separation and
digestive tract reconstruction are completed under a laparo-
scope, which has a clear field of vision and results in less blood
loss. The excised specimens are bagged and removed via the
enlarged umbilical incision, causing little trauma and offering
an obvious cosmetic benefit.

Considering the disadvantages of the 2 methods, our depart-
ment actively explores the totally laparoscopic radical gastrect-
omy and improves Roux-en-Y anastomosis. The modified
procedure is as follows: the stomach separation and regional
lymph node dissection are completed under a laparoscope; the
specimen is placed in a bag; gastrojejunostomy (esophagojeju-
nostomy) is completed; the subumbilicus hole is enlarged to
3 cm; the specimen is taken out; finally, the proximal and distal
ends of the small intestine are taken outside the abdominal wall
to complete the small intestine-small intestine end-to-side

anastomosis. This procedure saves anastomotic apparatuses
and reduces the difficulty of the operation.

From November 2017 to November 2019, 75 cases of totally
laparoscopic radical gastrectomy and modified Roux-en-Y
anastomosis were performed in our department. In this study,
these cases were compared with 95 gastric cancer patients who
underwent Roux-en-Y laparoscopic-assisted radical gastrect-
omy, to explore the safety, feasibility and short-term effects
of totally laparoscopic radical gastrectomy with modified
Roux-en-Y anastomosis.

Methods

Patient Information

In this retrospective analysis study, from November 2017 to
November 2019, we collected the data from 75 patients with
primary gastric cancer who were treated with laparoscopic rad-
ical gastrectomy and modified Roux-en-Y anastomosis
(referred to as the “totally-MA group”), and 95 primary gastric
cancer patients who were diagnosed at the same time and
underwent Roux-en-Y laparoscopic-assisted radical gastrect-
omy (referred to as the “laparoscopic-assisted group”). A com-
parative analysis was conducted between these 2 groups. Both
groups of patients were operated on by the same surgical team.
Before each operation, the location, pathological type, depth of
invasion, lymph node metastasis and distant metastasis of the
tumor were determined by ultrasonography, pathological
biopsy and computed tomography (CT). The TNM (tumor,
node, metastasis) staging was based on the American Joint
Committee on Cancer (AJCC) Eighth Edition 2017 gastric
cancer staging standard.'® The study was conducted in accor-
dance with the Declaration of Helsinki(as was revised in 2013).
The study was approved by Ethics Committee of Hubei Cancer
Hospital (No.LLHBCH2017KY-010) and informed consent
was taken from all the patients.

Inclusion criteria: 1. Clinical data were complete and gastric
cancer was confirmed by pathological results. 2. Patient’s sta-
tus was adequate to take the operation (no other severe dis-
eases). 3. Had not taken neoadjuvant chemoradiotherapy before
surgery. 4. Signed the informed consent. Exclusion criteria:
1. Patient’s status was not adequate to take the operation (had
other severe diseases). 2. Imaging results showed that the tumor
had invaded adjacent organs or had distant metastasis.
3. >2 cm of the lower esophagus was implicated. 4. Had mas-
sive hemorrhage or completely obstruction of the tumor

Preoperative Preparation and Trocar Position

The patient was placed in the supine position and the legs were
separated from each other. General anesthesia was performed by
tracheal intubation. The preoperative preparation was the same as
for a routine laparotomy, with the the side of the head raised about
15°. The pneumoperitoneum needle was inserted under the umbi-
licus. Air was pumped into the abdominal cavity and the pressure
was maintained at 12-15 mm Hg (1 mm Hg = 0.133 kPa).
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Figure 1. Trocar location diagram.

A 10 mm trocar was placed under the umbilicus as the observa-
tion hole. At 2 cm below the costal margin and on the left anterior
axillary line, a 12 mm trocar was placed as the main operation
hole. A 5 mm trocar was placed on the middle line of the left
clavicle, 2 cm above the umbilicus, and a 5 mm trocar was placed
in the corresponding position on the right. Routinely, the surgeon
stands on the patient’s left side, while the first assistant stands on
the right. The locations of the 5 trocars are shown in Figure 1.

Radical Gastrectomy

According to the principle of radical treatment of gastric can-
cer, gastrectomy and regional lymph node dissection were
performed.'*

Mode of Anastomosis

The totally-MA group. First, the duodenum was cut off with a
linear Endo-GIA stapler. (1) Modified Roux-en-Y anastomosis
after distal gastrectomy: the upper part of the gastric body was
cut off with a linear Endo-GIA stapler. The resected specimen
was put into the bag, then the specimen bag was closed. The
jejunum was cut off at a distance of 25 cm from the Treitz
ligament with a linear Endo-GIA stapler. Small incisions were
made at the greater curvature of the remnant stomach and the
distal jejunum, then the linear Endo-GIA stapler was extended
into the small incision to close the distal jejunum and the rem-
nant stomach, and complete the side-to-side anastomosis of the
gastrojejunum. The assistant lifted both ends of the common
opening for gastrojejunostomy; closed the common opening
with the linear Endo-GIA stapler; marked the proximal jejunum
stump and the small intestine 40 cm from the gastrointestinal
anastomotic opening with silk thread sutures; enlarged the inci-
sion of the trocar under the umbilicus by approximately 3 cm
around the umbilicus; took out the specimen completely; took
the segment of the small intestine marked with silk thread out of
the body, and manually completed the end-to-side small
intestine-small intestine anastomosis. (2) Modified Roux-en-Y
anastomosis after total gastrectomy: A small incision was made
in the subphrenic esophagus; the mesentery was dissected at a

distance of 25 cm from the Treitz ligament; a small incision was
made in the intestinal wall; then the linear Endo-GIA stapler was
extended into the small incision to close the distal jejunum and
the esophagus, to complete side-to-side esophagojejunostomys;
the common opening was closed with the Endo-GIA stapler, and
the whole stomach and proximal jejunum were cut off. The
resected specimen was put into the specimen bag; the proximal
jejunum stump and the small intestine 40 cm from the gastro-
intestinal anastomotic opening were sutured with silk threads
and marks were made. The incision of the trocar under the
umbilicus was enlarged by approximately 3 cm around the umbi-
licus; the specimen was taken out completely; the segment of the
small intestine marked with silk thread was taken out of the
body, and the end-to-side small intestine-small intestine anasto-
mosis was manually completed (Figures 2—4). To use the circu-
lar stapler in most cases of esophagojejunostomy in laparoscopic
assisted gastrectomy, and the linear stapler is often used in
totally laparoscopic gastrectomy.

Laparoscopic-assisted group. After laparoscopic distal gastric
separation and lymph node dissection, a 57 cm longitudinal
incision was made under the xiphoid process to reconstruct the
digestive tract. The surgical procedure was the same at that of
traditional open surgery.'*>'®

Observation Indexes

Intraoperative Indexes

The time of anastomosis, the number of dissected lymph nodes,
the volume of bleeding and the length of incision were recorded
during the operation. In the laparoscopic-assisted group, the time
of anastomosis was calculated from amputation of the duodenum
to the end of anastomosis. In the totally-MA group, it was cal-
culated from the amputation of the duodenum to the removal of
the specimen, until the small intestine-small intestine end-to-side
anastomosis was completed manually outside of the body.

Postoperative Indexes

After the operation, After the operation, the patient’s pain score
on the first day post-surgery was recorded, as was the time needed
before the patient was breathing unassisted, drinking fluids and
getting out of bed. Complications such as anastomotic leakage,
anastomotic stenosis or anastomotic bleeding were also observed
(Figure 5). Pain was rated using a visual analog scale (VAS). In
this method, the degree of pain is represented by 11 numbers from
0 to 10. No pain is represented by 0; less than 3 points, the patient
has slight but bearable pain; 4-6 points, the patient has tolerable
pain which affects sleep and clinical treatment should be given;
7—-10 points, the patient has gradually intensifying, severe or
intolerable pain; 10 points represents maximum pain.

Statistical Analysis

Data were statistically analyzed using SPSS25.0 software.
Measurement data were expressed as mean =+ standard
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Figure 2. Modified Rouxen-Y anastomosis after distal gastrectomy. A, Amputation of duodenum, (B) Amputation of the stomach, (C)
Amputation of jejunum. D, Incising the distal jejunum. E, Incising the greater curvature of the stomach. F, Closing the remnant stomach and
jejunum. G, Closing the common opening of the stomach and jejunum. H, Anastomosis between the stomach and jejunum. I, Suturing marked

proximal jejunum and small intestine.

deviation (‘x + SD), and compared using independent sample
t-test. Count data were compared using the Chi-square test or
the Fisher exact probability test. P < 0.05 was considered sta-
tistically significant.

Results

Comparison of General Data Between 2 Groups
of Patients
As shown in Table 1, the distribution differences in gender

proportion, age, distribution of primary lesion, the number of
operation cases and TNM stage between the 2 groups were not

statistically significant (P > 0.05), while the number of dis-
sected lymph nodes (25.4 + 9.6 vs. 28.1 + 7.6, P = 0.044)
between the 2 groups were statistically significant.

Comparisons of Intraoperative Conditions Between
2 Groups of Patients

As shown in Table 2, all 170 cases were successfully operated
on. The differences in the time of anastomosis (57.2 + 9.0 min
vs 55.1 + 9.7 min, P = 0.147), and the number of dissected
lymph nodes (25.4 + 9.6 vs. 28.1 + 7.6, P = 0.044) between
the 2 groups were not statistically significant. In the totally-MA
group, the amount of bleeding (113.0 + 61.5 ml vs 178.2 +
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Figure 3. Modified Rouxen-Y anastomosis after total gastrectomy. A, Amputation of duodenum. B, Incising marked wall of esophagus. C,
Incising jejunum. D, Closing the esophagus and jejunum. E, Closing the common opening of the esophagus and jejunum. F, Anastomosis
between the esophagus and jejunum. G, Suturing marked proximal jejunum and small intestine.

Figure 4. Completing small intestine-small intestine end-to-side
anastomosis out of the body. Figure 5. Incision after the operation.
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Table 1. Comparison of General Data Between 2 Groups of Patients.

Totally-MA group Laparoscopic-assisted group Statistical magnitude P value

Clinical data n=75 n=95
Gender(cases)
Male 50 59 v = 0.379 0.538
Female 25 36
Age(year, X + s) 593 + 122 609 + 9.7 t=-0.911 0.364
Distribution of primary lesio(cases)
Upper part of stomach 16 22 x* = 0.296 0.862
Central stomach 11 16
Lower part of stomach 48 57
Surgical options
Modified Roux-en-Y anastomosis after distal gastrectomy 59 73 x> =0.08 0.777
Modified Roux-en-Y anastomosis after total gastrectomy 16 22
TNM stage (cases)
I 17 27 x> =1.186 0.553
I 23 23
I 35 45
Table 2. Comparisons of Intraoperative Conditions Between 2 Groups of Patients.
Number of Distance between the  Distance between The
lymph upper resection margin lower resection margin Length Double
Time of nodes and the primary tumor and the primary tumor  Amount of of primary
Groups Number anastomosis dissected site (cm) site (cm) bleeding incision carcinoma
Totally-MA  n=75 572 + 9.0 254 + 9.6 525 + 0.73 423 + 1.15 113.0 + 61.5 3.2 + 0.4 2
group
Laparoscopic- n=95 55.1 + 9.7 28.1 + 7.6 5.14 + 0.85 4.00 + 1.13 1782 + 96.1 6.5 + 0.9 0
assisted
group
T value 1.457 -2.028 -0.935 -1.279 -5.358 -31.668 -
P value 0.147 0.044 0.351 0.203 0.000 0.000 -
Table 3. Comparisons of Postoperative Conditions Between the 2 Groups of Patients.
Times to Times to  Times to out-of- The pain score on the first ~ Extraction time of  Anastomotic
Groups Number exhausting air feeding fluid  bed activity day after surgery drainage tube (day) leakage
Totally-MA n=75 3.0+ 07 39 + 0.6 1.2 +£ 0.5 28 +£ 0.5 598 + 1.2 0
group
Laparoscopic- n=95 36+ 038 4.0 + 0.7 1.9 + 0.7 38 +£ 1.0 6.28 + 2.2 2
assisted group
T value -5.04 -3.74 -7.253 -8.145 0.988 -
P value 0.000 0.000 0.000 0.000 0.325 -

96.1 ml, P = 0.000) decreased significantly, and the length of
incision (3.2 + 0.4 cm vs 6.5 + 0.9 cm, P = 0.000) also
decreased significantly. Furthermore, there were 2 cases of dou-
ble primary carcinoma in the totally-MA group. One had gastric
cancer with right renal cancer; the other had gastric cancer with
sigmoid colon cancer. Both successfully underwent a right renal
cancer radical resection and a sigmoid colon cancer radical
resection, respectively, by changing the body position.

Comparisons of Postoperative Conditions Between The
2 Groups of Patients

As shown in Table 3, in the totally-MA group, the times to
exhausting air (3.0 + 0.7 dvs 3.6 + 0.8 d, P = 0.000), feeding
fluid (3.9 + 0.6 d vs 4.0 + 0.7 d, P = 0.000), and out-of-bed
activity (1.2 £ 0.5d vs 1.9 + 0.7 d, P = 0.000) were signif-
icantly shorter than those of the laparoscopic-assisted group,
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and the pain score on the first day after surgery was signifi-
cantly lower than that of the laparoscopic-assisted group
(2.8 + 0.5 points vs 3.8 + 1.0 points, P = 0.000).

In the laparoscopic-assisted group, the incidence of
anastomosis-related complications was 2.1% (2 cases). One
case of duodenal stump leakage healed after unobstructed drai-
nage, and symptomatic and supportive treatment. One case of
esophagojejunostomy leakage healed after inserting a jejunal
nutrition tube, continuous negative pressure washing and drai-
nage, and stronger anti-infection treatment. No complications
such as anastomotic leakage, anastomotic stenosis or anasto-
motic bleeding occurred in the totally-MA group.

Discussion

In the present study, the clinical data of 75 patients who under-
went totally laparoscopic radical gastrectomy with modified
Roux-en-Y anastomosis (the totally-MA group) and 95 patients
who underwent laparoscopic-assisted radical gastrectomy with
Roux-en-Y anastomosis (the laparoscopic-assisted group) in
the same period and under the care of the same surgical team
were compared and analyzed. The results revealed that the
differences in the time of anastomosis and the number of dis-
sected lymph nodes between the 2 groups were not statistically
significant, but in the totally-MA group the volume of intrao-
perative bleeding and the length of incision were significantly
decreased compared to those in the laparoscopic-assisted group
(P <0.05). The time to exhausting air, feeding fluid and out-of-
bed activity were significantly shorter than those in the
laparoscopic-assisted group (P < 0.05), and the pain score at
the first day after surgery was significantly lower than that of
the laparoscopic-assisted group (P < 0.05). The results suggest
that, compared with laparoscopic-assisted gastrectomy, totally
laparoscopic radical gastrectomy has the advantages of a
smaller incision, less bleeding, a faster recovery and less
pain."”

During the study, in the laparoscopic-assisted group, 1 case
of duodenal stump leakage healed after unobstructed drainage,
and symptomatic and supportive treatment. One case of eso-
phagojejunostomy leakage healed after indwelling a jejunal
nutrition tube, continuous negative pressure washing and drai-
nage, and stronger anti-infection treatment. The incision of
anastomosis after radical gastrectomy is a grade II incision.
In case of anastomotic leakage, the contents of the digestive
tract easily contaminate the ruptured anastomosis, causing
infection along the protracted course of the anastomosis. Sta-
tistics show that the incidence of anastomotic leakage after
radical gastrectomy fluctuated within 0-26%.'® Statistics from
Japan revealed that the incidence of anastomotic leakage was
1.0-2.1% in laparoscopic-assisted radical gastrectomy.'® The
incidence of postoperative anastomoses in this study is consis-
tent with the results of the aforementioned literature.

There were 2 cases of double primary carcinoma in the
totally-MA group. One patient had gastric cancer with right
renal cancer. Another had gastric cancer with sigmoid colon
cancer. Both patients underwent right renal cancer radical

resection and sigmoid colon cancer radical resection, respec-
tively, under a laparoscope. Multiple primary cancer belongs to
primary cancer. The treatment and prognosis are different from
those of recurrent or metastatic cancer. Most primary cancers
are treated comprehensively, mainly by surgery. The different
types of cancer have different prognoses. The prognosis of
multiple primary cancer is better than that of recurrent or meta-
static cancer. Some scholars consider that the prognosis of
multiple primary cancer is poorer than that of single primary
cancer.”>?! However, there are also reports of opposing views.
LV et al. revealed in their study that the prognosis of multiple
primary cancer was not poorer than that of single primary
cancer.>? It was reported in a previous literature that the
5-year survival rate of patients with gastric cancer (50.7%) was
not statistically significantly different from those with single
primary gastric cancer (51.6%), which was better than that of
tumor recurrence and metastasis.? Therefore, for such patients,
once the diagnosis is confirmed, active treatment including
surgery should be given. In our study, 2 patients were found
to have double primary cancer by preoperative examination.
The diagnosis was confirmed by comprehensive examination,
then the operation plan was formulated. Both of the patients
completed totally laparoscopic right renal cancer radical resec-
tion and sigmoid colon cancer radical resection (respectively)
by changing the body position, so as to prolong their survival
period and improve their quality of life.

Compared with laparoscopic-assisted radical gastrectomy
with Roux-en-Y anastomosis, totally laparoscopic radical gas-
trectomy with modified Roux-en-Y anastomosis is a more tech-
nically difficult operation and carries the risk of secondary
damage to the small intestine-small intestine end-to-side ana-
stomosis. Therefore, it limits the clinical popularity of totally
laparoscopic radical gastrectomy with reconstruction of the
digestive tract. However, in the modified Roux-en-Y anasto-
mosis in this study, the subumbilicus hole was enlarged to
3 cm, the specimen was taken out, then the proximal and distal
ends of the small intestine were taken outside the abdominal
wall through the subumbilicus hole to complete the small
intestine-small intestine end-to-side anastomosis. This made
the operation easier to perform, quicker, and also shortened the
learning cycle. In addition, the incision was small and more
cosmetically pleasing. The incision length of the subumbilicus
hole was 3.2 + 0.4 cm, significantly shorter than that of long-
itudinal incision (6.5 + 0.9 cm) in the laparoscopic-assisted
group. The subumbilicus hole was folded within the patient’s
navel after healing, leaving little scarring. In addition, due to
the reduced trauma, small abdominal incision and mild post-
operative pain, patients could eat and undergo get out of bed
quickly. The immune function recovered quickly after the
operation; consequently, patients recovered quicker. Further-
more, manually completing the small intestine-small intestine
end-to-side anastomosis through the subumbilicus hole saves
on the cost of expensive materials such as anastomotic instru-
ments, reducing the financial burden on patients, and is better
suited to the economic conditions of patients in China. The
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limitations of this study were that sample size calculation was
not done, and the sample size was not large enough.

Conclusion

Compared with laparoscopic-assisted radical gastrectomy,
totally laparoscopic radical gastrectomy with modified Roux-
en-Y anastomosis is safe and feasible. It has the advantages of
being less traumatic, and resulting in less blood loss and pain,
offering short-term benefits.

Acknowledgments

We are particularly grateful to all the people who have given us help
on our article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Zhiguo Xiong (© https://orcid.org/0000-0001-7621-1312

References

1. YuJ, Huang C, Sun Y, et al. Effect of laparoscopic vs open distal
gastrectomy on 3-year disease-free survival in patients with
locally advanced gastric cancer: the CLASS-01 randomized clin-
ical trial. JAMA. 2019;321(20):1983-1992. doi:10.1001/jama.
2019.5359

2. Chen K, Xu XW, Mou YP, et al. Systematic review and meta-
analysis of laparoscopic and open gastrectomy for advanced gas-
tric cancer. World J Surg Oncol. 2013;11(1):182. doi:10.1186/
1477-7819-11-182

3. Kim HH, Han SU, Kim MC, et al. Long-term results of laparo-
scopic gastrectomy for gastric cancer: a large-scale case-control
and case-matched Korean multicenter study. J Clin Oncol. 2014;
32:627-633. doi:10.1200/JC0O.2013.48.8551

4. Huscher CG, Mingoli A, Sgarzini G, et al. Laparoscopic versus
open subtotal gastrectomy for distal gastric cancer: five-year
results of a randomized prospective trial. Ann Surg. 2005;
241(2):232-237. doi:10.1097/01.51a.0000151892.35922.12

5. Zhao Y, Yu P, Hao Y, et al. Comparison of outcomes for
laparoscopically assisted and open radical distal gastrectomy
with lymphadenectomy for advanced gastric cancer. Surg
Endosc. 2011;25(9):2960-2966. doi:10.1007/s00464-011-
1652-y

6. Sakuramoto S, Yamashita K, Kikuchi S, et al. Laparoscopy versus
open distal gastrectomy by expert surgeons for early gastric
cancer in Japanese patients: short-term clinical outcomes of a
randomized clinical trial. Surg Endosc. 2013;27(5):1695-1705.
doi:10.1007/s00464-012-2658-9

7. Kawamura H, Tanioka T, Kuji M, Tahara M, Takahashi M. The
initial experience of dual port laparoscopy-assisted total

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

gastrectomy as a reduced port surgery for total gastrectomy.
Gastric Cancer. 2013;16(4):602-608. doi:10.1007/s10120-
012-0212-z

. Cai Z, Zhou Y, Wang C, et al. Optimal reconstruction methods

after distal gastrectomy for gastric cancer: a systematic review
and network meta-analysis. Medicine (Baltimore). 2018;97(20):
¢10823. doi:10.1097/MD.0000000000010823

. Liu XF, Gao ZM, Wang RY, Wang PL, Li K, Gao S.Comparison

of Billroth I, Billroth II, and Roux-en-Y reconstructions after
distal gastrectomy according to functional recovery: a meta-anal-
ysis. Eur Rev Med Pharmacol Sci. 2019;23(17):7532-7542.
doi:10.26355/eurrev_201909_18869

Kim MS, Kwon Y, Park EP, An L, Park H, Park S. Revisiting
laparoscopic reconstruction for Billroth 1 versus Billroth 2 versus
Roux-en-Y after distal gastrectomy: a systematic review and
meta-analysis in the modern era. World J Surg. 2019;43(6):
1581-1593. doi:10.1007/s00268-019-04943-x

Lee MS, Ahn SH, Lee JH, et al. What is the best reconstruction
method after distal gastrectomy for gastric cancer? Surg
Endosc. 2012;26(6):1539-1547. doi:10.1007/s00464-011-
2064-8

Park YK, Yoon HM, Kim YW, et al. Laparoscopy-assisted versus
open D2 distal gastrectomy for advanced gastric cancer: results
from a randomized phase Il multicenter clinical trial (COACT
1001). Ann Surg. 2018;267(4):638-645. doi:10.1097/SLA.
0000000000002168

Ajani JA. In H. Sano T, Gaspar LE, Erasmus JJ, et al. Stomach. In:
Amin MB. AJCC Cancer Staging Manual. 8th ed. Springer-Ver-
lag; 2016.

Japanese Gastric Cancer Association. Japanese gastric cancer
treatment guidelines 2014 (ver. 4). Gastric Cancer. 2017;20(1):
1-19. doi:10.1007/s10120-016-0622-4

Takiguchi S, Fujiwara Y, Yamasaki M, et al. Laparoscopy-
assisted distal gastrectomy versus open distal gastrectomy.
A prospective randomized single-blind study. World J Surg.
2013;37(10):2379-2386. doi:10.1007/300268-013-2121-7

Tang T, Peng W, Zhang L, et al. Effectiveness and safety of total
laparoscopic distal gastrectomy versus laparoscopy-assisted dis-
tal gastrectomy for gastric cancer: a retrospective cohort study.
Am J Surg. 2018;216(3):528-533. doi:10.1016/j.amjsurg.2018.
05.005

Ma FH, Li Y, Li WK, et al. Comparison of short-term out-
comes of laparoscopy-assisted and totally laparoscopic distal
gastrectomy for gastric cancer. Zhonghua Zhong Liu Za Zhi.
2019;41(3):229-234. doi:10.3760/cma.j.issn.0253-3766.2019.
03.014

Meyer L, Meyer F, Dralle H, Ernst M, Lippert H, Gastinger 1.
Insufficiency risk of esophagojejunal anastomosis after total
abdominal gastrectomy for gastric carcinoma. Langenbecks
Arch Surg. 2005;390(6):510-516. doi:10.1007/s00423-005-
0575-2

Nomura S, Sasako M, Katai H, Sano T, Maruyama K. Decreasing
complication rates with stapled esophagojejunostomy following a
learning curve. Gastric Cancer. 2000;3(2):97-101. doi:10.1007/
pl00011703


https://orcid.org/0000-0001-7621-1312
https://orcid.org/0000-0001-7621-1312
https://orcid.org/0000-0001-7621-1312

Zhu et al

20. Peng J, Xiao P, Liao B, Ye J, He Y. Analysis of clinicopatholo-
gical features of 1879 cases of gastric cancer in Southern China: a
single center experience. Zhonghua Wai Ke Za Zhi. 2014;52(3):
168-170.

21. Nagasako Y, Satoh S, Isogaki J, Inaba K, Taniguchi K, Uyama I.
Impact of anastomotic complications on outcome after laparo-
scopic gastrectomy for early gastric cancer. Br J Surg. 2012;
99(6):849-854. doi:10.1002/bjs.8730

22.

23.

Migita K, Takayama T, Matsumoto S, et al. Risk factors for
esophagojejunal anastomotic leakage after elective gastrectomy
for gastric cancer. J Gastrointest Surg. 2012;16(9):1659-1665.
doi:10.1007/s11605-012-1932-4

Kim C, Chon H, Kang B, et al. Prediction of metachronous
multiple primary cancers following the curative resection of
gastric cancer. BMC Cancer. 2013;13(1):394. Published 2013.
doi:10.1186/1471-2407-13-394




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


