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To investigate the safety and efficacy of different radical gastric cancer treatments in the management of
gastric cancer. The literature published in the last 5 y was searched for recent outcomes of different radical
gastric cancer procedures used in the treatment of gastric cancer. 14 papers were finally included according
to the established screening criteria. The trial design, study population characteristics and findings of the
included studies were abstracted using randomized independent trials and statistically analyzed using
RevMan 5.0 software. The results of the meta-analysis showed that laparoscopic early distal gastric cancer
surgery compared with conventional open surgery: The operative time was 49.85 min longer (p<0.05), but
intraoperative bleeding was 145.50 ml less (p<0.05), the number of postoperative analgesic requests was
1.22 less (p=0.01) and the number of days to the first postoperative vent was 0.57 d shorter (p<0.05), the
number of days to the first postoperative meal was shortened by 0.88 d (p<0.05); the number of postoperative
hospital days was shortened by 4.76 d (p<0.05) and the incidence of postoperative complications was low, both
differences were statistically significant (p<0.05). The recent efficacy of laparoscopy-assisted distal gastrectomy

in treating gastric cancer was significantly better than that of conventional open distal gastrectomy.
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With the rapid development of endoscopy technology
and the general acceptance of endoscopy among high
risk groups, more and more patients with early gastric
cancer have received timely diagnosis and treatment.
Due to the high 5 y survival rate of patients with early
gastric cancer, minimally invasive and safe surgery to
improve the quality of life of patients after surgery is of
great significance. In 1991, Kitano et al. first carried out
Laparoscopy-Assisted Distal Gastrectomy (LADG) for
the treatment of early gastric cancer!!l. After nearly 20
y of development, the minimally invasive advantages
of LADG compared to Conventional Open Distal
Gastrectomy (CODG) in the treatment of early distal
gastrectomy have become more obvious. In this study,
we studied the literature published in recent years about
the recent efficacy of LADG vs. CODG and performed a
meta-analysis to further prove the safety and feasibility
of laparoscopic early distal gastric cancer surgery.

MATERIALS AND METHODS
Research type and object:

In recent years, we searched complete laparoscopic
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radical gastric cancer surgery and laparoscopic-assisted
radical gastric cancer surgery (Randomized Controlled
Trial (RCT), retrospective observational research,
Retrospective Non-Randomized Trial (RNT)).

Literature inclusion criteria:

Documents that meet the following requirements will be
the research objects of this article: The published English
documents of CODG and LADG surgical comparative
studies, RCT and RNT can be selected; The research
data provides a clear number of patients, case selection
criteria, description of the grouping method and
contains at least 2 relevant analysis data; The selected
literature must clearly record that the operation method
is fully laparoscopic and laparoscopically assisted;
For the original data of relevant literature, continuous
variables should provide mean and standard deviation;
binary variables should provide combined Odds Ratio
(OR) value and 95 % Confidence Interval (CI) or can
be converted into OR value and its 95 % CI regression
coefficient and its standard error; For the literature of
the same unit, select the literature of higher quality or
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the most recently published literature for statistics; The
original text must be published in English and other
languages will not be included.

Literature exclusion criteria:

The following documents were not included in this
study: No CODG or LADG in the surgical method;
Cases of hand-assisted laparoscopic radical gastric
cancer surgery included in laparoscopic surgery; Cases
of other surgical diseases included in the selected
cases; The selected cases contain palliative gastric
cancer surgery cases; Historical control and other
non-contemporaneous controlled research literature;
This study does not require the patient’s disease stage,
surgical resection range, and lymph node dissection
range, but excludes two, the group has obvious grouping
tendency or significantly different results in the disease
stage or the scan range of the lymph node.

Evaluation of the quality of literature:

This article uses the "*" symbol method to evaluate the
quality of the selected documents!. There are a total of
11 evaluation indicators. The data of each evaluation
indicator of all selected documents are extracted. If
one of the evaluation indicators is met, it will be 1*. If
all 11 evaluation indicators of the selected documents
are met, 11* will be awarded; if 1 document is* the
number reaches the total number of *>50 %, the quality
is considered to be better.

Data extraction:

Three experts with rich professional knowledge
background use a unified data table to extract data and
vote by show of hands in case of dispute. The content of
the extracted data includes: Publication time, first author,
disease period, number of patients, surgical operation
time, intraoperative blood loss, range of lymph node
dissection, number of lymph node dissection, distance
between proximal and distal resection edges, intestinal
tract. The time of the first exhaust after the operation,

the time of the first liquid intake after the operation and
the length of the patient's hospital stay.

Statistical analysis:

In this meta-analysis, the Review Manager 5.2 statistical
software provided by the Cochrane Collaboration was
used for analysis and the data were merged and tested for
heterogeneity. If the data has no obvious heterogeneity
(I’<50 %), the fixed effects model can be used. If the
data is heterogeneous (I>>50 %), the random effects
model must be used to calculate the combined effect
size. For binary variables, we use Relative Risk (RR),
while for continuous variables with the same unit of
measurement, we use the Weighted Mean Difference
(WMD) and for continuous variables with different
units of measurement, we use the Standardized Mean
Difference (SMD), each effect size is represented by a
95 % CI.

Evaluation of the quality of selected documents:

A total of 14 studies comparing the short-term efficacy
of LADG and CODG were selected?® . Since there
are only 4 relevant RCTs and they are all small sample
studies?®®!. Considering that the sample size is also an
important factor affecting the results, this study also
included 10 RNTs to make up for the simple. The
disadvantage of insufficient sample size of RCT-6],
The selected documents are all >6*. As shown in Table 1.

Descriptive analysis of the characteristics of all
included studies:

There were 27 cases with the smallest sample size!'?
and 211 cases with the largest sample size!'”. The total
sample size of the whole study was 1394 cases, 755
cases were in the LADG group and 639 cases were in
the CODG group. Wing checked that all the selected
studies were in full compliance with the selection
criteria. The characteristics of all studies are shown in
Table 2 and fig. 1.

TABLE 1: EVALUATION OF THE QUALITY OF SELECTED DOCUMENTS

. . . . . Postoperative
Author Year Literature design Comparison index of two surgical methods follow-up status Total*
number
1 2 3 4 5 6 7 8 9 10
Zheng et al. 2016 * * * * * * * * * * 10
Wang et al. 2020 * * * * * * 6
Chen et al. 2020 * * * * * * * * 8
Yoshida et al. 2018 * * * * * * * * * * 10
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Note: Literature design: (1) Whether the literature is a randomized controlled study, if it is 1%, if it isn’t, none; (2) Whether it has the
inclusion criteria, if it is 1%, if it isn’t, none; (3) Sample size >100 cases 1%, <100 cases, none; (4) Age; (5) Gender; (6) Tumor location; (7)
Tumor size; (8) Record tumor stage or depth of invasion, compare the above indicators in 4, 5, 6, 7 and 8 between the two operations. If
the difference is not statistically significant, give 1%, if it is statistically significant or not described none; (9) If you record the operation
time, intraoperative blood loss, the number of times analgesics are required after the operation, the first postoperative days of exhaust,
the first postoperative days of eating and the postoperative hospitalization days, 4 items will be 1%, if not postoperative follow-up; (10)
Complications, if described, 1%, if not described, none; (11) Mortality, recurrence, 5-year survival rate, if one item or more than one item
is recorded 1%, if none of the three is recorded none

TABLE 2: DESCRIPTIVE ANALYSIS OF THE CHARACTERISTICS OF ALL INCLUDED STUDIES

N .
Author Year Design Patlen.t . Research index
LADG CODG characteristics
Zheng et al. 2016 RNT 49 53 ABEF 12345678
Wang et al. 2020 RNT 21 31 ABEF 12345678
Chen et al. 2020 RNT 24 35 ABDEF 12345678
Yoshida et al. 2018 RCT 14 14 ABDEF 1234567
Kim et al. 2019 RNT 10 17 ABDF 12467
Li et al. 2019 RCT 14 14 ABCE 12345678
Katai et al. 2020 RNT 71 76 ABCDE 135678
Chen et al. 2017 RCT 24 23 ABDEF 1234567
Wang et al. 2019 RNT 89 60 ABDEF 1267
Li et al. 2018 RNT 20 22 ABDE 123456
Qiu et al. 2019 RNT 120 30 ABC 123467
Beyer et al. 2019 RNT 87 101 ABCD 127
Yamada et al. 2020 RCT 82 82 ABCDE 123467
Zhou et al. 2020 RNT 130 81 ABCDEF 1268
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Fig. 1: Meta-analysis funnel chart
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Meta-analysis of operation time comparison:

A total of 14 studies compared the operation time of
LADG and CODG were included in this meta-analysis
sample size of 1394 cases. Among them, 4 RCTs and 5
RNTs considered that the operation time of LADG was
longer than that of CODG was statistically significant;
the remaining 5 RNTs considered that the operation time
of LADG and CODG was similar and the difference was
not statistically significant. The meta-analysis results
showed that the operation time of LADG was 49.85 min
longer than that of CODG (p<0.05) and the difference was
statistically significant, as shown in fig. 2.

Meta-analysis of intraoperative blood loss comparison:

Atotal of 13 studies comparing the intraoperative blood loss
of LADG and CODG were included in this meta-analysis,
with a sample size of 1247 cases. Among them, 2 RCTs
and 8 RNTs believed that LADG had less intraoperative
blood loss than CODG and the difference was statistically
significant; the remaining 3 RNTs believed that LADG
and CODG had similar intraoperative blood loss and the
difference was not statistically significant; the results of
meta-analysis showed, intraoperative blood loss of LADG
was 97.50 ml less than CODG (p<0.05) and the difference
was statistically significant, as shown in fig. 3.

Meta-analysis of the number of times required for
postoperative analgesics:

Atotal of 7 studies comparing LADG and CODG's required
number of postoperative analgesics were included in this
meta-analysis, with a sample size of 605 cases. Among
them, 2 RNT considered that the number of requests for
analgesics after LADG was less than CODG and the
difference was statistically significant; the remaining 3
RCTs and 2 RNT considered that the number of requests
for analgesics after LADG and CODG was similar and the
difference was not statistically significant. Meta-analysis
results showed that the number of analgesics required after
LADG was 1.22 times lower than that of CODG (p=0.01)
and the difference was statistically significant, as shown in
fig. 4.

Meta-analysis of the number of days after the first
exhaust:

A total of 10 studies comparing LADG and CODG
postoperative days of the first exhaust were included
in this meta-analysis, with a sample size of 829 cases.
Among them, 3 RCTs and 4 RNT considered that the first
exhaust days after LADG were shorter than CODG and
the difference was statistically significant; the remaining
1 RCT and 2 RNT considered that the first exhaust days
after LADG and CODG were similar. The difference was
not statistically significant; the results of meta-analysis
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showed that the first exhaust days after LADG was 0.57
d shorter than that of CODG (p<0.05) and the difference
was statistically significant, as shown in fig. 5.

Meta-analysis of the number of days after the first
meal:

A total of 10 studies comparing LADG and CODG's
first eating days after surgery were included in this meta-
analysis, with a sample size of 699 cases. Among them, 2
RCTs and 5 RNTs considered that the first feeding days
after LADG were shorter than CODG and the difference
was statistically significant; the remaining 2 RCTs and 1
RNT considered that the first feeding days after LADG
and CODG were similar and there was no difference.
Statistical significance; meta-analysis results showed
that the first feeding days after LADG was 0.88 d shorter
than CODG (p<0.05) and the difference was statistically
significant, as shown in fig. 6.

Meta-analysis of postoperative hospital stay:

A total of 13 studies compared the length of hospital
stay after LADG and CODG were included in this meta-
analysis sample size of 1206 cases. Among them, 2 RCTs
and 7 RNTs considered that the postoperative hospital stay
of LADG was less than that of CODG and the difference
was statistically significant; the remaining 2 RCTs and
2 RNTs considered that the postoperative hospital stays
of LADG and CODG were similar and there was no
statistically significant difference; Meta-analysis results
showed that the postoperative hospital stay of LADG
was 4.76 d shorter than that of CODG (p<0.05) and the
difference was statistically significant, as shown in fig. 7.

Meta-analysis of the incidence of postoperative
complications:

A total of 12 studies compared the incidence of
complications after LADG and CODG were included in
this meta-analysis, with a sample size of 1113 cases. The
results of the meta-analysis showed that the postoperative
complication rates of LADG and CODG were 7.95 % and
16.86 % respectively and the difference was statistically
significant (p<0.05), as shown in fig. 8.

Meta-analysis of postoperative mortality:

A total of 6 studies compared the postoperative mortality
of LADG and CODG were included in this meta-analysis,
with a sample size of 599 cases (including 3 studies due
to the postoperative mortality of the LADG group and
the CODG group all are 0, so they are excluded from this
meta-analysis). The results of the meta-analysis showed
that the postoperative mortality of LADG and CODG
were 2.91 % and 1.72 % respectively and the difference
was not statistically significant (p=0.74), as shown in fig. 9.
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Fig. 2: Comparison of operation time
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Fig. 3: Comparison of intraoperative blood loss
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Fig. 4: Comparison of the number of required analgesics after surgery
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Fig. 5: Comparison of the first exhaust days after operation
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Fig. 6: Comparison of the number of days after the first eating
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Fig. 7: Comparison of the postoperative hospital stay
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Fig. 8: Comparison of the postoperative complications
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Fig. 9: Comparison of the postoperative mortality
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DISCUSSIONS

Although laparoscopic radical surgery for early gastric
cancer has become increasingly mature and has achieved
good results, it has been listed as one of the standard
treatment options for stage I gastric cancer by the 2002
Japanese Gastric Cancer Treatment Protocol!. However,
many studies believe that laparoscopic surgery is in
terms of operating time. There is no obvious advantage.
In a prospective comparative analysis of 24 cases of
LADG and 23 cases of CODG, Yoshida et al. concluded
that the operation time of the LADG group was longer
than that of the CODG group and the difference was
statistically significant’®. The retrospective studies of
many scholars also believe that the operation time of
the LADG group is longer than that of CODG. Yao
et al. conducted a prospective analysis of 47 cases of
LADG and concluded that although LADG has reached
a certain level of technology in the treatment of early
distal gastric cancer, it is still a time-consuming surgical
procedure. On the one hand, because laparoscopic
radical gastric cancer surgery requires multi-directional
and multi-level anatomical separation of the perigastric
space and extensive removal of the perigastric lymph
nodes, most of the lymph nodes are located around
important large blood vessels, making the operation
difficult significant increase and prolong the operation
time. On the other hand, because most surgeons are
still in the "learning curve" of laparoscopic surgery, the
"learning curve" is also one of the important factors
affecting the operation time!'”". The results of this study
also showed that the operation time of the LADG group
was longer than that of the CODG group. However,
with the widespread development of laparoscopic early
gastric cancer surgery, the surgeon’s familiarity with
the level of laparoscopic anatomy, the improvement of
surgical skills, the accumulation of experience and the
improvement of surgical instruments, the operation time
will be shortened. We compare the operation time of
laparoscopic early gastric cancer surgery from the same
center at different times. It can be seen that the operation
time in the latter phase of the study is significantly
shorter than that in the previous phase. Hyung et al.
analyzed the operation time of LADG for early distal
gastric cancer in 2005 and 2008 respectively!® and
the results showed that the operation time of LADG
in 2005 was 319 min and in 2008 it was shortened to
285.8 min. Li et al. showed in the study on the "learning
curve" that the operation time of each group of LADG
gradually shortened with the increase of the number of
cases, the operation time of 1-20 cases group was 351.2
min and the operation time of 41-60 cases group was
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shortened to 280.8 min, the 81-100 cases group was
221.6 min"’l. Therefore, although the operation time
of laparoscopic early distal gastric cancer surgery is
longer than that of traditional open surgery, with the
continuous improvement of laparoscopic surgeons
and the smooth passage of the "learning curve", the
operation time will gradually shorten.

Laparoscopic surgery has changed the traditional
operation method. It uses TV images to clearly magnify
the real object several times, the operation field is clear,
the blood vessel treatment is fine and the blindness
of the operation is greatly reduced; coupled with the
application of advanced hemostatic instruments such
as ultrasonic knife, significantly reduces the amount of
bleeding. In addition, the lighting used can reach the
surgical site deeply, the surgeon's hands do not need to
enter the patient's abdominal cavity and there is no need
to separate tissues extensively, which greatly reduces the
damage to the abdominal organs and interference with
their functions, so that the patient's postoperative pain is
reduced and recovered. The time is shortened, showing
its minimally invasive advantages. In 1997, Goh et al.
reported the results of a survey of 16 surgeons in 12
countries®®). Among them, 10 surgeons believed that
LADG was superior to CODG because patients treated
with laparoscopic surgery had a faster postoperative
recovery, less pain and beautiful appearance. Kim et
al. conducted a randomized controlled analysis of 164
cases of early-stage distal gastric cancer!”!. The results
showed that LADG compared with CODG reduced
intraoperative blood loss by 155.6 ml, shortened the first
postoperative gastric days by 0.2 d and shortened the
first postoperative feeding 0.4 d, the length of hospital
stay was shortened by 1.4 d and the difference between
the two was statistically significant. The results of the
meta-analysis of this study also confirmed that LADG
has advantages over CODG in terms of surgical trauma,
postoperative gastrointestinal function recovery and
hospital stay.

Laparoscopic surgery not only has the advantages of
minimally invasive surgery, many scholars believe
that its postoperative complications rate is also
significantly lower than traditional open surgery. Lee
et al. retrospectively analyzed 106 cases of LADG
and 105 cases of CODG!"®. The results showed that
the postoperative complication rate was 4.7 % in the
LADG group and 13.3 % in the CODG group and the
difference was statistically significant. Lin et al®!
conducted a retrospective comparative analysis of 87
cases of LADG and 101 cases of CODG and showed
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that the incidence of postoperative complications in
the LADG group was higher than that of Kitano et al.
randomly compared the incidence of complications in
14 cases of LADG and 14 cases of CODG and found
that, the incidence of complications in the two groups
was similar. Chen et al.!' conducted a retrospective
comparative analysis of 211 patients with early-stage
distal gastric cancer and showed that the mortality of
the LADG group and the CODG group were similar
and the difference was not statistically significant. The
results of the meta-analysis of this study showed that
the incidence of postoperative complications in the
LADG group was significantly lower than that in the
CODG group and the mortality rate of the two groups
was similar(®,

From the results of the meta-analysis of this study, the
short-term efficacy of LADG in the treatment of gastric
cancer is significantly better than that of CODG, but
it still needs to be further proved by a large-sample,
multi-center, prospective randomized controlled study.
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