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Introduction: The number of overweight patients with gastric cancer (GC) is
increasing, and no previous study has compared laparoscopic gastrectomy (LG)
and robotic gastrectomy (RG) in obese patients with GC. To investigate the
perioperative and oncologic outcomes of RG and LG in obese GC patients, we
performed a meta-analysis of propensity matched scores and retrospective
studies to compare the perioperative parameters, oncologic findings, and
short-term postoperative outcomes between the two groups.

Methods: This study was performed according to the PRISMA guidelines. A
search was performed on PubMed, Web of Science, EMBASE, and Cochrane
Central Register to identify eligible propensity matched scores and retrospective
studies conducted and published before December 2022. Data on perioperative
and oncological outcomes were included in the meta-analysis.

Results: Overall, we identified 1 propensity score match study and 5 randomized
control trials of RG and LG, enrolling a total of 718 patients (197 and 521 patients
received RG and LG, respectively). No significant differences were observed between
the two groups in terms of complications, bleeding, or lymph node dissection. Of
note, RG had a longer procedure time (P = 0.03), earlier oral intake (P = 0.0010),
shorter hospital stay (P = 0.0002), and shorter time to defecation (P < 0.00001).

Conclusions: This meta-analysis concluded that patients in the RG group had
shorter hospital stays, earlier postoperative feeding, and earlier postoperative
ventilation; however, no differences were found in blood loss, number of lymph
nodes removed, or overall complications. RG is an effective, safe, and promising
treatment for obese patients with GC, compensating for the shortcomings of
laparoscopy and allowing for less trauma and faster recovery.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/,
identifier CRD42022298967.
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Abbreviations: BMI, body mass index; CI, confidence interval; GC, gastric cancer; LG, laparoscopic
gastrectomy; MD, mean difference; NOS, MIS, minimally invasive surgery; Newcastle-Ottawa scale; OR,
odds ratio; PSM, propensity score match; RCT, randomized controlled study; RG, robotic gastrectomy;
WHO, World Health Organization.
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1 Introduction

Gastric cancer (GC) is a disease of global concern. With more
than 1 million new cases of GC annually, GC is the fifth most
commonly diagnosed malignancy and third most common cause of
cancer-related deaths worldwide (1). GC is a complexand
heterogeneous disease, resulting from the interaction among
genetic, environmental, and host factors (2). Recent summaries
and epidemiological studies conducted by the International Agency
for Research on Cancer have reiterated obesity as a risk factor for
GC (3), with the strength of the positive association between excess
weight and GC risk increasing as a function of increasing body mass
index (BMI) (4). Since 1980, the number of obese patients has
tripled in 70 countries (5), with obesity having become a global
epidemic, affecting more than 600 million adults worldwide (6). The
Japanese Association for the Study of Obesity defines obesity as a
BMI >25 kg/m2 (2, 7), with the criteria of the World Health
Organization (WHO) differentiating between overweight (BMI
between 25-30 kg/mz) and obesity (BMI >30 kg/mz) (8).

For patients with GC, radical gastrectomy with D2 lymph node
dissection remains the standard treatment (9). However, minimally
invasive surgery (MIS), including laparoscopic and robotic
approaches, has become an effective option for the treatment of
GC, particularly in patients with early-stage tumors (10, 11).
Compared to conventional open gastrectomy, laparoscopic
gastrectomy (LG) offers the advantages of minimal invasiveness,
which include good visualization and magnification of the anatomy;
less surgical trauma and pain; less intraoperative blood loss; and
earlier postoperative recovery (12, 13). Since the first successful LG
was reported by Kitano et al. (14) in 1994, LG has routinely been
used worldwide to treat GC (15). However, obesity is considered as
a major technical limitation of laparoscopic surgery, with a large
amount of visceral fat narrowing the surgical field (16). Moreover,
the volume and fragility of abdominal fat can also hinder pancreatic
tissue and fat deposition and cause error in the intraoperative
anatomical plane, resulting in inadequate lymph node dissection,
which can be further exacerbated by lymph node clearance tissue
and blood exudate (17).

In order to address the limitations of conventional LG in obese
patients, the feasibility of robot-assisted gastrectomy (RG) has
inferred from the results of earlier publications (17). Robotic
surgery systems were created to overcome the effect of surgeons’
physiological hand tremor and provide a larger and more accurate
range of motion, as well as to provide surgeons with a 3-
dimensional (3D) magnified view of the surgical field and an
ergonomic surgical environment (18). Since first reported by
Hashizume et al. (19) in 2002, studies on RG have been
increasingly reported. However, differences in performance
parameters and surgical outcomes between robotic and
laparoscopic surgery for GC have not been evaluated in obese
patients. The use of MIS in this high-risk group could be
improved by quality evidence regarding the risk and benefits of
RG in obese patients with GC, an important clinical issue
considering the rapid increase in incidence of both obesity and
GC. Therefore, our aim was to perform a meta-analysis to compare
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perioperative parameters, oncologic findings, and short-term
postoperative outcomes between RG and LG performed in obese
patients with GC.

2 Methods
2.1 Search strategy and study selection

The protocol for this study was prospectively registered with
PROSPERO (registration number CRD42022298967) (20) and the
methods adhered to the PRISMA guidelines. The PICO model was
used to ensure completeness and accuracy of the search strategy.
The population of interest was obese patients with GC. The
interventions evaluated were RG and LG, with outcomes
compared between the two procedures or a control group. The
following outcomes were evaluated: operative time, volume of blood
loss, extent of lymph node dissection, overall rate of complications,
time to first flatus, time to oral intake, and length of hospital stay.

A systematic literature search for published propensity score
match (PSM) studies and randomized control trials (RCTs) was
performed in PubMed, EMBASE, Web of Science, and Cochrane
Central Register, from January 2003 to December 2022. The
following keywords were used for the search: gastric cancer,
obesity, laparoscopic gastrectomy, robotic gastrectomy, propensity
score matching, retrospective studies, and minimally invasive
surgery. A manual search of the reference lists of included studies
was performed to identify additional relevant references.

2.2 Selection criteria and exclusion criteria

Two reviewers (XY and LZ) performed an independent
screening of identified studies. In the first stage, the abstracts and
titles were screened to include potentially relevant studies. Full texts
of selected studies were subsequently retrieved and reviewed
entirely to confirm inclusion. Disagreements were resolved by
consensus with a third author (QF). The selection criteria for
studies were as follows: (1) participants — mean age >18 years,
confirmed diagnosis of GC, and obesity, defined by a BMI >25 kg/
m? (2) types of interventions - RG and LG; (3) types of studies —
PSM and retrospective studies; and (4) inclusion of necessary data
for statistical analysis or at least one of the following clinical
outcomes - estimated blood loss, time to flatus, time to oral
intake, number of harvested lymph nodes, operative time, length
of hospital stay, and overall rate of complications. The exclusion
criteria were as follows: (1) absence of differentiation between
patients with GC and other indications for surgery; (2) reported
on open gastrectomy only; (3) combined reporting of outcomes for
LG and RG; and (4) non-comparative study designs, such as letters,
reviews, comments, posters, and agreements. Observational studies
in which patients were sampled based on exposure were included as
cohort studies, whereas those in which patients were sampled based
partially or entirely on outcomes were included as case series,
irrespective of the sample size.
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2.3 Data extraction and quality assessment

XY imported the search results into the document manager
EndNoteX9. After eliminating duplicate documents, XY and LZ
screened the documents by browsing titles, abstracts, and full-text
reading, and XY and LZ independently extracted data from the
literature that met the inclusion and exclusion criteria. The major data
extraction included the following: name of first or corresponding author,
study design, publication year, country, sample size, mean age, sex, BMI,
operative time, bleeding, overall complications, number of retrieved
lymph nodes, time to first flatus, time to oral intake, and hospital length
of stay. The Newcastle-Ottawa Scale (NOS) was used to assess the
quality of studies (21). All included studies were independently evaluated
by two authors (XY and LZ), and RCTs and PSM studies with an NOS
score >6 were considered to be high-quality studies.

2.4 Statistical analysis

Meta-analyses were performed using Review Manager (version
5.3). The 95% confidence interval (CI) and mean difterence (MD)
were used for continuous data, whereas the odds ratio (OR) with
95% CI were used for dichotomous data. When outcomes were
reported as a median and range, the methods described by Hozo
et al. (22) were used to convert the values to the mean and standard
deviation. Statistical heterogeneity was quantified using Higgin’s I
index. Larger values of I* indicate increasing heterogeneity, with
values of 25%, 50%, and 75% reflecting low, moderate, and high
degrees of heterogeneity, respectively. If the analysis still showed
significant heterogeneity, the random effects model was used for
meta-analysis. A sensitivity analysis was performed by omitting one
study at a time and recalculating the combined OR. Finally, Egger’s
test and Begg’s method were used to evaluate bias.

3 Results
3.1 Characteristics of the included studies

Our search retrieved 741 publications, of which six were included in
the meta-analysis, one PSM (23) and five retrospective (24-28) studies,
published between 2012 and 2018, reporting on a total of 718 patients.
Of these, 197 patients were treated with RG for GC and 521 with LG.
The detailed flow chart of the identification, screening, and selection of
studies is shown in Figure 1. The characteristics and demographic data
of patients included, as well as the summary of NOS of all included
studies, are summarized in Table 1. The six studies included were of
relatively high quality, according to the NOS (7-8) (Table 2).

3.2 Short-term outcomes
3.2.1 Operative time
The operative time was reported in six studies, with a longer

operative time for RG than LG (MD: 28.20 min; 95% CI: 2.76 to
53.65; P < 0.00001), with high heterogeneity (I* =~ 91%) (Figure 2).
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3.2.2 Blood loss

The volume of blood loss was reported in six studies, including
718 patients, with lower blood loss for RG than LG (MD: 0.28 ml;
95% CI: -29.66 to 30.22; P = 0.99), with high heterogeneity
(I” = 84%) (Figure 3).

3.2.3 Number of retrieved lymph nodes

The number of harvested lymph nodes was reported in six
studies, with the extent of lymph node dissection not being different
between RG and LG (MD: 1.50; 95% CI: -3.25 to 6.26; P = 0.54),
with high heterogeneity (I> = 76%) (Figure 4).

3.3 Postoperative outcomes

3.3.1 Overall complications

Overall surgical complications were reported in four studies,
including 631 patients (168 RG and 463 LG). Although the rate of
overall complications was lower for RG than LG, this difference was
not statistically significant (OR: 0.99; 95% CI: 0.55 to 1.79; P = 0.98),
with low heterogeneity (I* = 0%) (Figure 5).

3.3.2 Time to first flatus

Time to first flatus was reported in two studies, including 129
patients (56 RG and 73 LG), and was lower for RG than LG (OR: -0.
46; 95% CI: -0.60 to -0.32; P < 0.00001), with moderate
heterogeneity (I* = 49%) (Figure 6).

3.3.3 Time to oral intake
Time to oral intake was reported in two studies, including 129
patients (56 RG and 73 LG). The time to oral intake was earlier for

Records identified through Additional records identified
database searching through other sources
(n=741) (n=0)
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Records after duplicates removed
(n=671)

l
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Records excluded (n =631)
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(n =40)
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z Full-text articles assessed (n=34)
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g (n=40) Non-comparative studies=6
l Clinical trial protocol=2
Studies included in
qualitative synthesis
- (n=6)
@
©
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S
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FIGURE 1

Flow chart of identification and selection of studies
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TABLE 1 Main characteristics and NOS scores of the studies included in the meta-analysis.

Author- Country Study Period

year type

Hyun-2012 Korea 13 29 Retrospective = 2009- 54.2%12.7  60.3%x12.3 | NA NA >25 >25 8

(24) 2010

Lee-2015 (26) Korea 31 89 Retrospective 2003- 58.1+11.4  62.0+10.2 26/5 56/33 26.9+1.8 26.8+1.9 7
2010

Liu-2018 (27) China 16 29 Retrospective | 2017- 64 (53- 63 (55- 15/1 23/6 >30 >30 8
2017 67) 68)

Li-2018 (23) China 40 44 PSM 2013- 53.4+11.2 53.6+10.8 28/12 30/14 >25 >25 7
2017

Park-2015 (25) Korea 43 268 Retrospective 2009- 57.7+11.0 62.3+10.2 32/11 188/80 26.9+3.0 25.6+2.7 8
2011

Choi-2021 Korea 54 62 Retrospective 2010- 59.5+12.5 63.0+14.5 40/14 45/17 26.5+2.8 26.6+2.5 8

(28) 2018

RG, robotic gastrectomy; LG, laparoscopic gastrectomy; M/F, male/female ratio; PSM, propensity score matching; RCT, randomized controlled trial; NOS, Newcastle-Ottawa Scale; NA, not available.

RG than LG (OR: -0.46; 95% CI: -0.74, -0.19; P = 0.0010), with low
heterogeneity (> = 0%) (Figure 7).

3.3.4 Length of hospital stay

Length of hospital stay was reported in four studies, including
560 patients (355 RG and 205 LG), with a shorter stay for RG than
LG (MD: - 0.81; 95% CI: -1.25 to 0.38; P = 0.0002), with low
heterogeneity (I* = 0%) (Figures 8, 9).

4 Discussion

MIS has revolutionized gastrectomy surgery, with comparable
oncological outcomes to those for open surgery having been reported,
making it an ideal alternative to open surgery to facilitate an earlier
return to daily activities postoperatively (29). MIS offers many

advantages over conventional open surgery, including reduced post-
operative pain, rapid recovery of gastrointestinal function, and shorter
hospital stays (30). In their meta-analysis study, Milone et al. (31)
showed that for distal gastrectomy, a total laparoscopic approach, with
intraperitoneal anastomosis, was safe and feasible, compared to
laparoscopic-assisted surgery with extraperitoneal anastomosis, with
a lower volume of blood loss (P=0.003), lower number of lymph nodes
harvested (P=0.022), and shorter length of hospital stay (P=0.037).
However, differences between RG an LG have not previously
beenclarified for obese patients with GC with regards to
perioperativeparameters, oncological findings, and short-term
postoperative outcomes.

The increasing prevalence of obesity and overweight is now
considered to be a global epidemic, with 1.9 billion and 650 million
of adults being obese and overweight, respectively, in 2016 (32).
The International Obesity Task Force recommended that a

TABLE 2 Study quality of included studies based on the Newcastle-Ottawa scale.

Selection Comparability = Exposure
Adequate  Representat- | Selection Definition Control for Ascertain-  Same
definition  iveness of of controls  of controls = Important ment of method
of cases the cases factor exposure of
ascertain-
ment for
cases
and
controls
Hyun-2012 % * * * *k * * - 8
Lee-2015 * * * * * * * - 7
Liu-2018 * * * * * % * * - 8
Li-2018 * * * * * * * - 7
Park-2015 * * * * * % * * - 8
Choi-2021 * * * * * Kk * * - 8

"%" and "% " mean 1 and 2 points respectively.
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RG e Mean Difference Mean Difference
Study or Subaroup_ Mean __SD Total Mean _SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI

Hyun-2012 220 503 13 2282 488 29 148% 0.80[3181,3341] 2012 — 1t

Park-2015 2633 398 268 1935 643 43 17.4% 69.80(50.00,89.60) 2015 —
Lee-2015 2397 336 31 1672 599 89 17.9% 5250[35.33,69.67) 2015 —
L2018 2613 553 40 233 447 44 17.1% 28.30(6.66,4994] 2018 —

Liu-2018 250 1125 16 245 15 29 191%  500[:276,12.76] 2018 ~

Choi-2021 1865 105 54 181 975 62 138% 55031564256 2021 O

Total (95% CI) 422 296 100.0%  28.20 [2.76, 53.65] ——
Heterogeneity: Tau® = 865.92; Chi* = 54.83, df = 5 (P < 0.00001); F = 91% T e ™
Test for overall effect: Z = 2.17 (P = 0.03) RG LG

FIGURE 2

Forest plot comparing the operative time for the RG versus LG group.

RrG L6 Mean Difference Mean Difference
Hyun-2012 1288 79 13 1344 237 29 234%  -560[-1524,4.04] 2012 =

Park-2015 1907 127 268 1604 1411 43 156%  30.30[-1453,75.13] 2015 T

Lee2015 668 613 31 1572 3384 89  9.8% -90.40(-163.94,-16.86] 2015

Li2018 176 608 40 2382 1503 44 14.8% -6220(110.44,-13.96] 2018 —_—

Liu-2018 200 100 16 100 25 29 144% 100.00(50.16, 149.84] 2018 —_—
Choi-2021 723 54 54 70 50 62 219%  230(1674,21.34) 2021 -

Total (95% CI) 422 206 1000%  0.28(29.66,30.22) -

Heterogenelty: Tau? = 970.95; Chi” = 30.31, df = 5 (P < 0.0001); ¥ = 84% b
Test for overal effect: Z = 0.02 (P = 0.99) S P

FIGURE 3
Forest plot comparing the volume of blood loss for the RG versus
LG group.

RG e Mean Difference Mean Difference
Hyun-2012 234 7 13 322 125 20 17.1% -B.80[-14.73,-287] 2012
Park-2015 33 112 268 312 112 43 206%  180[1.81,541] 2015 T
Lee-2015 369 111 31 371 137 89 188%  -020[503,463] 2015 . S
Li2018 305 112 40 304 104 44 191%  0.10(4.54,474] 2018 S
Liu-2018 376 131 16 316 163 20 131%  6.00[274,1474] 2018 e ————
Choi-2021 545 31 54 38 233 62 114%  1650(6.40,2660] 2021 —
Total (85% CI) 422 296 100.0%  1.50[-3.25,6.26] ——
Heterogeneity: Tau? = 25.26; Ch = 21.21, df = 5 (P = 0.0007); = 76% T
Testfor overall effect: Z = 0.62 (P = 0.54) RG LG

FIGURE 4
Forest plot comparing the lymph node dissection for the RG versus
LG group.

RG L6 0dds Ratio 0dds Ratio
L ¥ L ed, 95%C1
Park-2015 2 4 22 268 262%  055[0.12,2.41] 2015 —
Lee-2015 703 16 89 289%  133[0.49,362] 2015 1T
Li-2018 5 40 5 44 188%  1.11[030,4.18] 2018 -
Choi-2021 2 w3 22 268 262%  0.55[0.12,2.41] 2021 T
Total (95% CI) 157 669 100.0%  0.88[0.47, 1.63] -
Total events 16 65
Heterogeneity: Chi* = 158, df = 3 (P = 0.66); I = 0%
001 01 10 100
Test for overall effect: Z = 0.41 (P = 0.68) RG LG
FIGURE 5

Forest plot comparing overall rate of complications for the RG
versus LG group

RG e Mean Difference Mean Difference
Li2018 27 07 40 29 11 44 132% -020(059,019] 2018 —T

Liu-2018 2025 16 25025 20 868% -0.50[-0.65-035] 2018

Total (95% Cl) 56 73 100.0% -0.46 [-0.60, -0.32] +

Heterogeneity: Chi = 1.96, df = 1 (P = 0.16); = 49% — e
Test for overalleffect: Z = 6.35 (P < 0.00001) RG LG

FIGURE 6
Forest plot comparing time to first flatus for the RG versus LG group.

RG e Mean Difference Mean Difference
rSubgroup _Mean SD Total Mean SD Total Weight _IV. Fixed, 95% Cl Year IV, Fix
Li2018 3515 40 38 14 44 194% -030[0.92,0.32) 2018 —T
Liu-2018 3505 16 405 29 806% -050[081,-0.19] 2018 | ]
Total (95% CI) 56 73 100.0% -0.46 [-0.74, -0.19] *
Heterogeneity: Chz = 0.32, df = 1 (P = 0.57); = 0% I I T S T T
Test for overall effect: Z = 3.30 (P = 0.0010) re LG

FIGURE 7
Forest plots comparing the time to oral intake for the RG versus
LG group.
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RG L6 Mean Difference
Lee-2015 65 38 31 65 32 89 84% 000149149 2015
Park-2015 76 25 268 77 42 43 113% -010[(139,119] 2015
Li-2018 65 15 40 75 51 44  76% -1.00(-2.58,058] 2018
Liu-2018 110875 16 12 075 29 727% -1.00[-151,-049] 2018
Total (95% CI) 355 205 100.0% -0.81[-1.25, -0.38]
Heterogeneity: Chi* = 2.88, df = 3 (P = 0.41); ' = 0%

Test for overall effect: Z = 3,68 (P = 0.0002)

FIGURE 8
Forest plots comparing the length of hospital stay for the RG versus
LG group.
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FIGURE 9

Funnel plots comparing length of hospital stay for the RG versus
LG group.

BMI >25 kg/m” be used to define obesity (33). Obesity poses a
specific risk for radical laparoscopy for GC treatment. While radical
laparoscopic treatment for GC offers significant advantages over
conventional open surgery in terms of minimizing invasive
operative time and shortening the postoperative recovery period
(34), the approach is limited by two-dimensional images, decreased
tactile sensation, magnification of physiological hand tremor,
decreased dexterity due to instruments used, and limited range of
instrument motion (35). The large amount of fatty tissue in the
abdominal wall and cavity in obese patients increases the difficulty
of adequately exposing the surgical field, further increasing the
technical difficulty of radical laparoscopic treatment (36). This
increased technical difficulty has been associated with longer
operative times, increased intra-operative blood loss, decreased
extent of lymph node dissection, and a higher risk of
postoperative complications (37, 38). Major complications of
distal gastrectomy for GC treatment in obese patients include
pancreatic fistula and significant increase in anastomotic leakage
(39). Robotic surgery has been shown to overcome the limitations
associated with a thick abdominal wall and excess intra-abdominal
fat for colectomy.

Therefore, new technology is required to overcome these
limitations. For patients who have undergone colectomy (40),
robotic surgery has been shown to overcome the difficulties
associated with thick abdominal walls and excess intra-
abdominal fat, improving the visual field, instrumentation, and
ergonomics. Therefore, the benefits of robotic surgery might be
more pronounced for patients with a high BMI compared to those
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with BMI within normal range. RG improves complex
reconstruction after gastrectomy and lymph node dissection to
ensure oncological safety in patients with advanced GC (15),
providing an enlarged 3D view and steadily motion of tweezers,
allowing for precise identification of anatomical layers and
avoiding injury to the adjacent organs (41). In particular, wrist
mounted surgical instruments combined with the shock
absorption function of RG can provide accurate anatomical
rendering near the pancreas for precise in vivo anastomosis,
which can reduce postoperative intraperitoneal complications
(42). These features minimize surgical trauma and facilitate
precise control of intra-abdominal bleeding in technically
challenging tasks, such as lymph node dissection, intracorporeal
anastomosis, and application of ligatures within closed cavities
(43). As surgical instruments continue to advance and surgical
performance gradually improve, more procedures have been
attempted by experienced surgeons using Da Vinci robots, with
the safety and feasibility of these procedures having been
confirmed (44). Moreover, the learning curve for RG is less
steep than that for LG (45), with better outcomes obtained in
initial cases for RG than LG, indicative of an easier adaptation to
robot-assisted than laparoscopic surgery. However, no previous
studies have reported on the advantages of RG over LG with
regards to reducing surgical stress and improving short-term
outcomes in patients with obesity.

Longer operative time for RG than LG might be attributed to
the longer docking time associated with older robotic systems,
which often involve complex docking procedures and port-
placement configurations (25). Longer operative time for RG in
obese patients include unsuitable length of ports for obese patients,
inefficient port placement, camera movements that interrupt the
procedure, and unsuitable optical systems that do not allow for a
large surgical field of view, all of which prevent safe continuous
dissection and require careful manipulation (46). However, with the
newer Da Vinci Xi system, docking can be accomplished more
quickly, using an arm-mounted robotic arm and a laser targeting
system. In addition, the multi-quadrant capability of Xi system
reduces the need for redocking or mixing procedures, thereby
reducing the procedure time (41). Song et al. (47) reported a
decrease in time to dock and set up of the robotic arm after the
initial 25 learning cases, with further shortening of docking time
with accumulating experience. The effect of learning curve may
have contributed to the longer operative time in the RG group as
some cases were performed as a part of the surgeon’s learning. This
is a limitation of the evidence we present in this study and,
therefore, the prolonged operation time should not limit the
research on new applications of RG.

Radical surgery for GC requires extensive lymph node
dissection for accurate assessment of GC stage and prognosis,
reducing the risk for metastasis and recurrence (48, 49). In our
analysis, there was no difference in the extent of lymph node
dissection between RG and LG (P = 0.82). Moreover, surgical
blood loss (P = 0.99) and rate of complications (P = 0.98) were
also comparable between the two approaches. However, RG offered
surgeons the benefit of a 3D surgical field of view, with a
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magnification of 10-15x, improving direct viewing of the
relationship between blood vessels and surrounding tissues and
ability to clearly recognize different tissue structures. In addition,
the manipulator arm (e.g., “hand” of the robotic surgical system)
removes physiological tremor, improving surgical stability and
accuracy, thus ensuring safety during gastric vascular dissection
and ligation (50). In this regard, the rate of postoperative
complication is an important short-term outcome, being lower
for RG than LG group, although this difference was not
statistically significant. These results demonstrate that RG is as
safe and as viable as LG for the treatment of GC in obese patients.

Since the first description of RG in 2003, its use has increased
rapidly, especially in East Asia (51). Our analysis identified two
important advantages of RG over LG, namely: a faster return to
bowel function and shorter length of hospital stay. Earlier time to
first flatus and time to first oral intake are two crucial factors of
postoperative recovery. The superiority of RG over LG on
functional recovery of bowel function may reflect the stability and
flexibility of the movement of the robotic arm, avoiding excessive
traction forces on the tissues and accidental damage to the blood
vessels, and, thus, causing less trauma to the patient (52). Therefore,
RG causes minimal disturbance to the gastrointestinal tract,
facilitating an earlier recovery of bowel function, resulting in
earlier return to oral intake, evacuation, and early discharge from
hospital. However, few studies have evaluated the long-term
oncological efficacy of RG, with most of these having limitations,
such as imbalanced covariates, a small number of cases, and the
inability to compare outcomes with the same surgical team (53).
Moreover, owing to the short history of clinical use of RG, the long-
term survival outcomes between RG compared to other surgical
methods for GC in obese patients remains to be evaluated.

Owing to insufficient data, the cost-effectiveness of RG and LG
in obese patients with GC was not compared in this meta-analysis.
Robotic surgical systems have well-known capital and maintenance
costs, as well as additional costs depending on the robot-assisted
procedures (54). However, there is growing evidence that robotic
surgery is more cost effective in the long term, compared to
traditional open surgery, reducing the length of hospital stay and
lowering the risk of complications (55). Robotic surgery might have
specific cost benefits for high-risk clinical populations, such as the
elderly, morbidly obese patients, and patients with comorbidities
(56). Moreover, the cost of robotic gastrectomy surgery will
gradually decrease with continued improvement in robotic
technology and increased use.

In summary, our meta-analysis provides evidence of specific
benefits of RG over LG for GC treatment in obese patients,
namely shorter hospital stay, and earlier oral intake and bowel
function. Therefore, RG might be considered as an effective, safe,
and promising treatment for obese patients with GC, resulting in
less trauma than LG and facilitating a faster postoperative
recovery. Long-term oncological outcomes and survival of RG
will need to be evaluated. It is anticipated that future prospective
trials with long-term outcomes will provide a better
understanding of the role of RG in the treatment of GC in
obese patients.
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