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Abstract

Background The impact of robotic gastrectomy (RG) surgery on advanced gastric cancer following neoadjuvant
therapy remains a topic of debate. A thorough search and analysis of the current relevant evidence is needed. This
study aims to evaluate the efficacy, safety, and advantages of RG for gastric cancer after neoadjuvant therapy, compar-
ing it with traditional laparoscopic gastrectomy (LG) surgery.

Methods We searched databases,including PubMed, Embase, Web of Science,Cochrane Library, and Chinese
National Knowledge Infrastructure(CNKI),to identify studies up to May 10, 2025. Four non-randomized controlled

trials from East Asia involving neoadjuvant therapy for advanced gastric cancer with RG and LG interventions were
included. The outcomes assessed include: postoperative complications, operative time, blood loss, postoperative hos-
pital stays, number of lymph node dissections, the first flatus, the first time on liquid diets, re-admission within 30 days
after surgery, reoperation within 30 days after surgery, open conversion, prevalence of serious complications.

Results A total of four studies enclosed by 569 participants were incorporated into the analysis. The findings reveal
that RG significantly extended operative time [mean difference(MD): 82.16,95%Cl: 65.39 to 98.94, P< 0.00001, I=30%)
when compared to LG.; However, it significantly reduced the time to the patient’s first flatus (MD: -0.60,95%Cl:-
0.70t0-0.51, P<0.00001, I>=0%)and the first time on liquid diets[MD:1.33,95%confidence interval(Cl):-1.51to-1.16,
P<0.00001, 1>=0%], while also increasing the number of lymph nodes(MD: 1.76;95%Cl:0.26t03.26, P=0.02,

I?=0%). Furthermore, the findings of this study demonstrate that there were no statistically significant differences
between the RG and LG,with postoperative complications [odds ratio, OR: 0.81;95%Cl: 0.35-1.87, P=0.62, I’ =65%],
blood loss(MD: 2.34;95%Cl: -6.43to11.10, P=0.60, I>=0%), open conversion(OR: 0.66;95%Cl: 0.18-2.38, P=0.52,
I?=0%), postoperative hospital stays(MD: -0.29,95%Cl:-0.72t00.15, P=0.19, I> = 29%), reoperation within 30 days

after surgery(OR: 0.49,95% C1:0.09,2.73, P=0.42, I>=0%), re-admission within 30 days after surgery(OR: 0.59; 95% Cl:
0.18,1.93, P=0.38, I’=0%), and prevalence of serious complications(OR=0.61, 95% Cl: (0.29, 1.24), P=0.17, 1>=0%).

Conclusion Based on available data suggests that robotic surgery after neoadjuvant therapy is a treatment approach
with great potential for development and may be used as a new treatment method for locally advanced gastric
cancer.
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Introduction

The rising rates of new cases and deaths from gastric
cancer are becoming a significant global health con-
cern. Gastric cancer is the second leading cause of
cancer-related death worldwide, with increasing diag-
noses and mortality rates [1, 2]. In the comprehen-
sive treatment of gastric cancer, radical surgery is a
crucial component of the therapeutic approach [3].
Specifically, neoadjuvant combined surgical treat-
ment has gradually become the first-line treatment for
advanced gastric cancer [4, 5]. To improve the prog-
nosis, perioperative chemotherapy or radiotherapy has
been applied to patients with advanced gastric cancer,
especially in Western countries [6—8].In 2006, Profes-
sor CUNNINGHAM D et all pioneered the adoption of
neoadjuvant combined surgical treatment for patients
with resectable gastric cancer. Improving the progres-
sion-free survival and overall survival rates for gastric
cancer patients. [9] Several randomized controlled
trials(RCTs) in East Asia have shown that 2—4 cycles
of preoperative neoadjuvant therapy in locally progres-
sive gastric cancer can reduce tumor stage, regress the
tumor, and achieve complete pathologic response(pCR)
[10, 11]. This can improve the RO resection rate and
5-year survival [12-14]. But neoadjuvant therapy also
has drawbacks, including tissue fibrosis, weakening of
blood vessels, and loss of anatomical structures and
planes, which raise a new challenge for surgery [15].The
safety and feasibility of laparoscopic surgery after neo-
adjuvant therapy for advanced gastric cancer has been
demonstrated in currently available studies [16-18]..
However, laparoscopic surgery has drawbacks, includ-
ing: lack of 3D visualization, stiff instruments, magni-
fied field of view and trembling, long learning curve,
and high demands on assistants. RG has developed
rapidly in the field of gastrointestinal surgery in recent
years and is expected to replace LG. RG has several
advantages: it provides a stable, magnified 3D field of
view, precision and flexibility in the operating plane
[19]. There are a large number of studies about LG, but
studies on the use of robotic surgery for gastric cancer
after neoadjuvant therapy are currently very scarce.
Whether to perform robotic surgery on advanced gas-
tric cancer after neoadjuvant therapy remains a topic
of controversy. To address the lack of high-quality evi-
dence from current studies, we conducted a compre-
hensive literature search and meta-analysis of the most
recent data published to date to assess the differences

in short-term outcomes between RG and LG in gastric
cancer after neoadjuvant therapy.

Methods

This study was grounded in the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [20]. Institutional review approval
and informed consent were not required, as we collected
data directly from previously published studies.

Search strategy

Computer search strategy

Computer search was conducted in multiple prominent
databases, including PubMed, Embase, Web of Science
and Cochrane Library,CNKIL.The search was performed
with a broad timeframe encompassing all available
databases. The latest date to update search was May 10,
2025. We used the terms"stomach neoplasm"and"laparo
scopic,""robotic,"and"neoadjuvant chemoradiotherapy"as
keywords in our search strategy, employing a combina-
tion of full text and medical subject headings (Mesh).
The detailed search strategies shown in (Supplementary
Table 1). No linguistic restrictions were implemented. A
thorough search was conducted of the references for the
relevant reviews and included studies.

Manual search strategy

Searched the relevant authoritative journals and special-
ized books, such as the Chinese Journal of Gastrointesti-
nal Surgery, Chinese Journal of Robotic Surgery, Chinese
Journal of Minimally Invasive Surgery, Chinese Journal of
Laparoscopic Surgery, China Journal of General Surgery.

Study selection
Eligibility criteria
The preselected PICO criteria: (1) patients: Patients who
have undergone radical surgery for gastric cancer after
neoadjuvant therapy (2) intervention: intervention with
robotic gastrectomy (3) comparator: compare with lapa-
roscopic gastrectomy (4) Outcome: Primary outcome:
postoperative complications, secondary outcome: opera-
tive time, blood loss, postoperative hospital stays, num-
ber of lymph node dissection, the first flatus, the first
time on liquid diets, re-admission within 30 days after
surgery, reoperation within 30 days after surgery, open
conversion, prevalence of serious complications.

(5) Study design: randomized controlled trials or non-
randomized controlled trials. Exclusions criteria: (1)
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Reviews, conference abstracts, case reports, letters to the
editor, scientific reports. (2) Single-arm studies and non-
human studies. (3) Important data incomplete and inac-
cessible. (4) Trials with unclear efficacy results.

Data extraction

Extracted including primary and secondary endpoints
data and recorded independently by two evaluators
(Tuerjun and Kamuran). A third evaluator (TL) made
the final decision on any discrepancies that may have
occurred between the two evaluators. Data extracted
from each study included study type, country, sam-
ple size, age, body mass index (BMI), sex, first author,
year of publication, intervention type, control group,
and outcome, preoperative neoadjuvant therapy cycle,
neoadjuvant therapy regimens, and extent of surgery
(gastrectomy). If it was not possible to extract relevant
information from the literature, we attempted to con-
tact the corresponding author of the study to obtain the
information.

Quality assessment

Limited number of relevant research articles, no ran-
domized controlled trials retrieved. ROBINS-I (Risk
of Bias in Non-Randomized Studies of Interventions),
a method to assess the risk of bias in non-randomized
studies [21, 22]. The response options for the signaling
questions were: “Not applicable’;, “Yes”, “May be’, “May
not be”, “No’, and “No information” The following seven
types of bias were judged: bias due to confounding, selec-
tion bias, bias in classification interventions, bias due to
deviations from the intended interventions, bias due to
missing data, bias in outcome measurement, and bias in
outcome reporting. Each domain’s judgment affects the
overall bias risk judgment across all domains.

Statistical analysis

Meta-analysis was performed using Review Manager
5.4.1 software (The Cochrane Collaboration, 2020; Lon-
don, UK). When the median with range or interquartile
range was reported in the study, the MD and the SD were
calculated according to the formula suggested by Abbas
A et al. [23]and Luo et al. [24] Dichotomous data were
expressed as odds ratio (OR) and continuous variables
as mean differences (MD),95% confidence interval (CI)
was calculated for each effect size. Tests of heterogene-
ity between studies were assessed using I’statistics [25,
26]. If P> 0.05 and I>< 50%, studies were considered
homogeneous and meta-analysis was performed using a
fixed-effects model. If P< 0.05 and I*> 50%, studies were
considered heterogeneous, and sources of heterogeneity
were analyzed. If the source of heterogeneity could not
be explained by clinical or methodological heterogeneity,
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meta-analysis was performed using a random-effects
model, and sources of heterogeneity were analyzed by
subgroup analysis that included (tumor stage, extent of
surgery, or institutional experience).

Results

Selected studies

A total of 139 articles were identified in the initial search.
Duplicates were excluded by software for 23articles, and
for the remaining 116 articles, 53 studies were excluded
after reading the article titles and abstracts. The remain-
ing 63 articles were subjected to a thorough examination
of their content, resulting in the exclusion of one article
due to the absence of essential data, (letters to the editor,
reviews, conference papers, case reports, and technical
reports) 58 articles. In the end, four studies were eligible
and were included in the meta-analysis (Supplementary
Fig. 1).

Study characteristics and quality assessment

All four included studies were non-randomized con-
trolled trials, and two studies [27, 28] implemented pro-
pensity score matching. Four studies with a total of 569
participants (RG =283, LG =286), all trails occurred in
East Asia from 2023 t02025.The study characteristics are
shown in (Tables 1 and 2). The meta-analysis followed
the Cochrane recommended methodology to assess the
methodological quality of the included studies. The risk
of bias judgments for the included studies are illustrated
in the risk of bias graph (Fig. 1) and risk of bias summary
(Fig. 2).

Meta-analysis

Postoperative complications

A total of 569 patients participated in four studies [27-
30] mentioned postoperative complications. The results
of the heterogeneity test showed statistically significant
heterogeneity among the studies (P =0.04, I*= 65%),
using a random effects model. In addition, it is already
well known that institutional surgical experience is one of
the main risk factors for the development of postopera-
tive complications. The results of the subgroup analysis
showed: [OR =0.551, 95% CI: (0.34, 0.89), P= 0.01]. Insti-
tutional surgical experience may be a potential source of
heterogeneity (Fig. 3).

Prevalence of serious complications

Four studies [27-30] reported the prevalence of serious
complications, which included grade 3 and 4 complica-
tions as defined by the Clavien-Dindo classification [31,
32]. The results of the heterogeneity test indicated no
statistically significant heterogeneity among the stud-
ies (P =0.60, I>’= 0%), using the fixed effects model.
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Author Year Study Design Country Age(years) BMI (kg/mz) (R/L) Preoperative
neoadjuvant
therapy cycle

Liu et all 2023 retrospective cohort study China R:66(58,71) R:22.76 +39 2

:65(57,69) [:21.93+£30
Liuetall 2025  PSM, retrospective cohort study — China R:6245+10.1 L:61.71 £9.77  R:2434+4.11:2397+£30 2-4
Tanakaetall 2024  retrospective cohort study Japan R:66(59-71) L:66(59-71) R:21.8(19.8-24.1) L:21.8(19.8— 2-3
24.1)

Tian et all 2023 PSM, retrospective cohort study — China R:59.2(40-69) R:24.1 +46 2

1:57.4(38-66) [:254+59

PSM Propensity score matching; BMI body mass index

Table 2 Study characteristics

Sample Gastrectomy Outcome Neoadjuvant

(R/L) therapy regimens

60/60 DG/TG/PG DOOR®D B6®9® @® SOX

106/106 DG/TG/PG DO@ADB® D®O® SOX,XELOX,DOS,FLOT

®

50/53 DG/TG/PG DO@DB SOX

®

67/67 DG 0B SOX

®

SOX, S-1 plus Oxaliplatin; XELOX, Xeloda Plus Oxaplatin; DOS,Docetaxel Plus Oxaplatin Plus S-1;FLOT, Fluorouracil (5-FU) Plus Leucovorin Plus Oxaliplatin Plus
Docetaxel. Dpostoperative complications@operative time@blood loss@postoperative hospital stays@®number of lymph node dissection®the first flatus@the first
time on liquid diets@®re-admission within 30 days after surgery@reoperation within 30 days after surgery@open conversion @prevalence of serious complications

The meta-analysis revealed that the incidence of seri-
ous complications following RG and LG was similar,
with no statistically significant difference observed [OR
=0.61, 95% CI: (0.29, 1.24), P= 0.17] (Fig. 4).

Postoperative hospital stays

A total of 569 patient participants in four studies [27-
30] mentioned postoperative hospital stays. Fixed-
effects meta-analysis showed no statistically significant

hias due to confounding

hias in selection of participants into the study
hias in classification of interventions

hias due to deviations from intended interventions
hias due to missing data from

hias in measurement of outcomes

hias in selection of reported result

difference in postoperative hospital stays between the
RG and LG groups [MD: —0.29;95% CI: (—0.72,0.15), P=
0.19]. There was no significant heterogeneity between
studies, which was (P= 0.24, I*= 29%) (Fig. 5).

Operative time

Operative time was mentioned in all the total studies
[27-30]. Fixed-effects meta-analysis showed a statisti-
cally significant prolongation of the operative time in the

50% 75%  100%

.Luw risk of hias

|:|Un|:|earrisk of hias

Bl Hich risk of bias

Fig. 1 Risk of bias graph
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Fig. 2 Risk of bias summary
RG LG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
1.1.1 New Subgroup
Tanakaz2024 9 a0 3 53 19.6% 3.66[0.93, 14.40] T
Subtotal (95% CI) 50 53  19.6% 3.66 [0.93, 14.40] e —
Total events 9 3
Heterogeneity: Mot applicable
Test for overall effect: Z=1.86 (P = 0.08)
1.1.2 New Subgroup
Liuz2023 3 60 g B0 18.0% 0.588[0.13, 2.54] L
Liuz025 14 106 30 106 31.6% 0.39[0.19,0.78] ——
Tian2023 18 67 21 67  30.8% 0.80[0.38,1.70] —
Subtotal (95% CI) 233 233 80.4% 0.55[0.34, 0.89] <>
Total events 35 56
Heterogeneity: Tau®=0.00; Chi*=1.98, df=2 (P=0.37), F=0%
Test for overall effect: 2= 243 (P =0.01)
Total (95% Cl) 283 286 100.0% 0.81[0.35, 1.87] .-
Total events 44 59
ity 2 — . i® = —_ —_ R = ! Il 1 ]
Heterogeneity: Tau®= 0.45; Chi*=8.55, df=3{(P=0.04); F=65% b.EH 071 1IIJ 100‘

Test for overall effect Z=050 (P =0.62)

Testfor subaroup differences: ChiF=655.df=1(P=0011.F=847%

Fig. 3 Postoperative complications

RG group compared to the LG group (MD 82.16;95%Cl:
65.39,98.94, P< 0.00001). There was no significant hetero-
geneity between studies with (P= 0.23, I>= 30%) (Fig. 6).

Blood loss

Five hundred and sixty-nine patient participants in the
four studies [27-30] mentioned intraoperative blood loss.
Fixed-effects meta-analysis showed that the similarity

Favours [RG] Favours [LG]

in intraoperative blood loss between the RG and LG
groups was not statistically significant (MD: 2.34; 95% CI:
—6.43,11.10, P= 0.60). There was no significant heteroge-
neity between studies, which: (P= 0.43, 12 =0%) (Fig. 7).

Open conversion
Two studies [27, 28] reported the open conversion.
Fixed-effects meta-analysis showed that the similarity in
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RG LG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI
Liuz2023 1] 60 0 60 Mot estimable
Liuz2025 6 106 13 106 B31% 0.43[0.16,1.18] —l—
Tanakaz024 ] a0 G 53 27.0% 0.87 [0.25, 3.05] . I
Tian2024 2 67 2 67 10.0% 1.00[0.14, 7.31]
Total (95% Cl) 283 286 100.0%  0.61][0.29, 1.24] -
Total events 13 21
Heterogeneity: Chi®=1.01, df= 2 (P = 0.60); F= 0% = f ; f
Testfo?overgll effect 2= 1I TP E 017 4 0.01 0.1 ! 10 100
=T - Favours [RG] Favours [LG]
Fig. 4 Prevalence of serious complications
RG LG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liu2023 6.3532 22787 B0 7.35833 22787 B0 29.4% -1.00[-1.82,-018]
Liuz025 8455 492131 106 1008 458156 106 01% -1.53[14.33,11.27]
Tanaka2024 13 1.3373 a0 13 1.3241 83 T1.4% 0.00 [-0.51, 0.51]
Tian2024 8.3 294673 67 9.8 36.8341 67 01% -1.580[12.79,9.79
Total (95% Cl) 283 286 100.0% -0.29[-0.72, 0.15]
Heterogeneity, Chi*= 4.21, df= 3 (P = 0.24); F= 29% I t 1 t |
Test for overall effect Z=1.30 (P=0.19) -100 ;25[)“’_8 RG] DFaVDurS [LE'G[} 100
Fig. 5 Postoperative hospital stays
RG LG Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liuz2023 266.58 3881504 60 21742 476.377 B0 1.2% 4916 [106.32, 204.64]
Liu2025 234.09 506.8539 106 26725 7276951 106  1.0% -33.16[-201.98, 135.66)
Tanaka2024 4631157 40.0304 50 376.602 399599 53 936%  86.51([69.18,103.85] [ |
Tian2024 216.7 198.0855 67 1947 2766649 67  4.2%  22.00[-59.48, 103.48] B —
Total (95% CI) 283 286 100.0% 82.16 [65.39, 98.94]
L 2
Heterogeneity: Chi*= 4.30, df= 3 (P = 0.23); F= 30% _2100 q :un 5 “lm 250

Testfor overall effect: Z= 9.60 (P < 0.00001)

Fig. 6 Operative time

Favours [RG] Favours [LG]

RG LG Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liu2023 925 431063 60 6433 3330766 60 04% 2817 [109.67, 166.01] >
Liuz025 46,51 2781879 106 7075 3835122 106 09% -2424[114.43 6595
Tanaka2024 56.2236 216686 50 531977 241639 53 98.0% 3.03[-5.83,11.88] .
Tian2024 356 2242787 67 1188 408.44M 67 0.6% -83.20[-194.78, 28.39) *
Total (95% CI) 283 286 100.0% 2.34[-6.43, 11.10] ?

1 1 1 1

Heterogeneity: Chi*=2.75, df= 3 {P=0.43); F= 0%
Testfor overall effect Z= 052 (P = 0.60)

Fig. 7 blood loss

open conversion between the RG and LG groups was not
statistically significant (OR: 0.66; 95% CI: 0.18,2.38, P=
0.52). There was no significant heterogeneity between
studies with (P= 1.0, I*= 0%) (Fig. 8).

Number of lymph nodes
A total of 435 patients in the three trials [28—30] reported
the number of lymph nodes.Fixed-effects meta-analysis

.50 0 50 100

Favours [RG] Favours [LG]

100

showed that the RG can harvest more the number of
lymph nodes compared to the LG (MD: 1.76; 95% CI:
0.26,3.26, P= 0.02). There was no significant heterogene-
ity between studies (P= 0.97, I*= 0%) (Fig. 9).

The first flatus
A total of 466 patient participants in the three stud-
ies [27, 28, 30] mentioned the first flatus. Fixed-effects
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RG LG Odds Ratio Odds Ratio
Study or Subagroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Liuz2023 ] 60 0 60 Mot estimable
Liu2025 2 106 3 106 50.3% 0.66[0.11, 4.03] —
Tanaka2024 1] 50 1] a3 Mot estimahble
Tian2024 2 67 3 67 49.7% 0.66[0.11, 4.06] L
Total (95% CI) 283 286 100.0% 0.66 [0.18, 2.38] "’
Total events 4 ]
. . . - - R — L 1 1 ]
e L
e - Favours [RG] Favours [LG]
Fig. 8 open conversion
RG LG Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liuz023 322 1004652 60 31.4 86.1351 60 0.2% 0.80[-32.68, 34.28]
Liuz025 3525 513752 106 31.45 649654 106 0.9% 3.80[11.97 19.57] -]
Tanaka2024 38.9123 42348 50 37.1692 383 53 98.9% 1.74[0.23,3.25]
Total (95% CI) 216 219 100.0% 1.76 [0.26, 3.26]
Heterogeneity: Chi*= 0.07, df= 2 (P=0.97), F= 0% - t - } 1 t }
Test for averall effect Z= 230 (P=0.02) sgvourlio[RG] UFavn1uE|l's [Lé]U
Fig.9 number of lymph nodes
RG LG Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Liuz2023 2128 0.2814 60 2.7291 0.2441 60 99.8% -0.60[-0.70,-0.51]
Liuz025 305 76188 106 349 120459 106 01% -044[3.15 227 -1
Tian2024 22 49112 67 36 9.8224 67 01% -1.40[-4.031.23] I
Total (95% Cl) 233 233 100.0% -0.60[-0.70,-0.51] |
Heterogeneity: Chi#=0.37, df= 2 (P=0.83); F=0% _110 55 i :=3 1=D
Testfor overall effect: Z=12.53 (P < 0.00001) Favours [RG] Favours [LG]
Fig. 10 The first flatus
RG LG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liu2023 2.3034 0.2508 60 36406 0.6466 60 99.6% -1.34[1.51,-1.16]
Liu2025 3.24 89572 106 364 14208 106 0.3% -0.40[-3.60,2.80] - 1
Tian2024 3.9 155522 67 4.2 18.0078 67 01% -0.30[-6.00,5.40] —
Total (95% CI) 233 233 100.0% -1.33[-1.51,-1.16] |
Heterogeneity: Chi®= 0.46, df= 2 (P=0.80); F=0% _130 _55 : é 110

Test for overall effect: Z=14.92 (P = 0.00001)

Fig. 11 The first time on liquid diets

meta-analysis showed a shorter time to first flatus in RG
than LG (MD: —0.60;95% CI: —0.70, —0.51, P< 0.00001).
There was no significant heterogeneity between the stud-
ies with (P= 0.83, I*= 0%) (Fig. 10).

The first time on liquid diets

A total of 466 patient participants in the three studies [27,
28, 30] indicated the first time on liquid diets. The fixed
effects meta-analysis showed a statistically significant

Favours [RG] Favours [LG]

shorter time to first time on liquid diets in RG than LG.
(MD: —-1.33; 95% CI: —1.51, —1.16, p< 0.00001). There
was no significant heterogeneity between studies (P=
0.80, I*= 0%) (Fig. 11).

Reoperation within 30 days after surgery

Two studies [28, 30] reported on reoperation within 30
days after surgery. Fixed-effects meta-analysis showed
that there was no statistically significant difference in
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RG LG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Liu2023 1 60 2 60 49.8% 0.49[0.04, 5.57] —
Liu2025 1 106 2 106 a02% 0.50[0.04, 5.55] —
Tanakaz2024 0 a0 1] a3 Mot estimahle
Tian2024 ] 67 0 67 Mot estimahle
Total (95% CI) 283 286 100.0%  0.49[0.09, 2.73] i
Total events 2 4
Heterogeneity: Chi®=0.00, df=1(P=1.00); F= 0% 'DJZIEI1 Df1 1 1'0 1DIIIEII

Testfor overall effect Z=0.81 (P =042)

Fig. 12 reoperation within 30 days after surgery

reoperation within 30 days after surgery between the
RG and LG groups (OR: 0.49;95% CI1:0.09,2.73, P= 0.42).
There was no significant heterogeneity between studies
(P= 1,12 =0%) (Fig. 12).

Readmission within 30 days after surgery

Three studies s [27, 28, 30] involved readmission within
30 days after surgery. Fixed-effects meta-analysis showed
that between the RG and LG groups, there was no sta-
tistically significant difference in readmission within 30
days after surgery (OR: 0.59; 95% CI: 0.18,1.93, P= 0.38).
There was no significant heterogeneity between studies
(P=0.93,12 =0%) (Fig. 13).

Discussion

The impact of robotic gastrectomy (RG) surgery on
advanced gastric cancer following neoadjuvant therapy
remains a topic of debate. We included four non-rand-
omized studies from East Asia, all involving advanced
(II-III) gastric cancers that underwent RG following neo-
adjuvant chemotherapy. Our findings indicate that RG
had a longer operating time than LG, but more lymph
nodes were harvested. Furthermore, the first time on liq-
uid diets, the first flatus, was significantly shorter com-
pared to LG. Simultaneously, there was no statistically

Favours [RG] Favours [LG]

significant difference in the postoperative complications
and serious postoperative complications, postoperative
hospital stays, blood loss, readmission within 30 days
after surgery, secondary surgery within 30 days after
surgery, open conversion. Postoperative complications
represent a critical component of evaluating short-term
outcomes following RG. Complications can seriously
affect postoperative recovery and the practical perfor-
mance of surgery. Our study’s findings demonstrated
that RG and LG exhibited comparable outcomes with
no substantial difference in postoperative complication
rates. However, a degree of heterogeneity was observed
among the studies. To identify the source of this het-
erogeneity, we conducted a further sub analysis of insti-
tutional surgical experience. The findings of the study
indicated that there was statistically significant differ-
ence between the two groups. The observed heterogene-
ity in postoperative complications may be attributed to
the institutional surgical experience, with the presence
of heterogeneity being deemed acceptable. As the study
was retrospective and had some reporting and selec-
tion bias, which affected the outcome to some extent,
this needs verification in future multicenter randomized
trials. In our study, we found that surgeons spent more
time on RG compared to LG. But we admitted this is a

RG LG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Liuz2023 2 B0 3 G0 39.6%  06G[0.11,4.07] —
Liuz024 2 106 3 106 401%  066([0.11,4.03) I E—
Tanakaz024 0 a0 0 53 Mot estimable
Tian2024 0 67 1 67 203%  0.33[0.01,8.21] "
Total (95% CI) 283 286 100.0%  0.59[0.18, 1.93] ""
Total events 4 7

Heterogeneity: Chi*=0.15,df=2 (P=083); F=0%
Test for overall effect Z=0.87 (P =0.38)

Fig. 13 Readmission within 30 days after surgery
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known objective result [33]. Laparoscopic surgery is now
routinely performed by the general surgeon is experi-
enced, while robotic surgery as an emerging technology
surgeons still lack a certain experience is also the main
reason for limiting the extension of operation time, there
is a certain amount of experience in laparoscopic surgery
surgeons will be able to master the robotic surgery, with
the completion of the learning curve of the surgeon in
charge of the learning curve and the ability to improve
team cooperation, the time spent can be reduced [34, 35].
In terms of intraoperative blood loss, the results of our
meta-analysis showed no significant difference between
robotic and laparoscopic similarity. Open conversion in
minimally invasive surgery is important for two reasons.
First, it shows how complex the procedure is. Second, it
has important clinical value and research implications. A
meta-analysis that included 25,521 patients showed that
there was no significant difference between RG and LG
in terms of open conversion [36]. Our analysis of the data
confirmed these findings. The first flatus and the first
time on liquid diets are important indicators that show
how well the gastrointestinal system is recovering and
are also important ways to assess how quickly patients
are recovering in the early postoperative period [37, 38].
Our meta-analysis showed that the first flatus and the
first time on liquid diets were a lot shorter compared
with LG. There are a few possible reasons for this. First,
the robotic system provides a stable operating platform.
This helps to avoid unnecessary stimulation and strain-
ing during surgery. On the other hand, in recent years,
the idea of Enhanced Recovery After Surgery (ERAS)
has been used more and more in gastrointestinal surgery.
This idea supported that patient could move early after
surgery [39, 40], which helps them recover their gastro-
intestinal function. In the future, higher-level RCT stud-
ies will be needed to confirm the effect of robotics on the
recovery of gastrointestinal function. However, a review
of the research showed that the factors that could have
affected the results did not lead to different lengths of
time for patients in the RG and LG groups to stay in the
hospital after surgery. There was no statistical difference
in how long people stayed in the hospital after surgery
between the two groups, and the results seemed to favor
the RG. Oncologic outcomes, the lymph node dissection
steps for RG are essentially the same as those for LG, and
the number of lymph nodes harvest not only determines
the accuracy of postoperative staging assessment but also
relates to the patient’s prognosis [41, 42]and is one of the
independent risk factors for recurrence and metastasis of
gastric cancer [43, 44]. Also, the results of our meta-anal-
ysis showed that in agreement with the above evidence.A
recent study of risk factor analysis showed a significant
association between readmission after discharge and
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postoperative complications in patients after gastrec-
tomy [45]. Our current meta-analysis results show that
there is no significant difference between RG and LG
readmission within 30 days after discharge from the hos-
pital. In general, reoperation within 30 days after sur-
gery is aimed at saving lives and halting the progression
of disease. Anastomotic leakage, stump leakage, severe
infection, intestinal obstruction, and active bleeding are
the primary reasons for reoperation within 30 days after
surgery [46]. Our meta-analysis shows that reoperation
within 30 days after surgery, RG and LG are similar and
not significantly different. Our study possesses the fol-
lowing strengths: First, we performed an extensive data-
base search without restrictions on language or time.
Second, we incorporated the most recent research data,
and the experiments included were conducted in the top
hospitals, thereby enhancing the reliability of the pooled
results. The current meta-analysis is subject to several
methodological limitations: Since the four included stud-
ies were retrospective, they were inherently subject to
selection bias and reporting bias, undermining the sta-
tistical robustness of pooled effect estimates. All stud-
ies originated from East Asian populations (Japan and
China), raising concerns about external validity. Regional
variations in genetic profiles, clinical practices, and pro-
tocols may limit the generalizability of findings to non-
Asian populations. What is more, we could not analyze
the data together for long-term outcomes and costs due
to inconsistencies in the standards used across studies.
Future research should focus on high-quality prospective
studies and RCTs to further explore the RG's long-term
outcomes and costs in advanced gastric cancer patients
undergoing neoadjuvant therapy. Definitive conclusions
require validation through multicenter randomized con-
trolled trials with standardized surgical protocols. Clini-
cians should exercise caution when extrapolating these
results to broader populations until higher-level evidence
is available.

Conclusion

In conclusion, the result suggests that robotic surgery
after neoadjuvant therapy is a treatment approach with
great potential for development and may be used as a
new treatment method for locally advanced gastric can-
cer. More randomized clinical trials remain essential
further to demonstrate the value of robotic surgery for
advanced gastric cancer after neoadjuvant therapy.
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