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Abstract

Objective To systematically evaluate the prognostic efficacy of robotic-assisted total

gastrectomy.

Methods Through PubMed, Embase, Cochrane Library, Ovid and other databases,

English-language literature comparing the three different surgical approaches of

conventional open total gastrectomy, laparoscopic-assisted total gastrectomy and

robotic-assisted total gastrectomy published from 2015 to December 2021 was

collected. NoteExpress was used to complete the literature screening process and to

evaluate the quality of the included literature using the JADAD scale and NOS scale.

R-Studio software and Review Manager 5.4 software were used to perform the net

Meta-analysis.



Results A total of 39,918 patients from 33 papers were eventually included in the

study.Meta-analysis showed that robotic total gastrectomy took the longest operative

time and was the most prone to postoperative abdominal haemorrhage of the three

procedures included, but was the most effective in reducing postoperative hospital

stay, preventing postoperative abdominal infection, postoperative pneumonia,

postoperative anastomotic leakage and overall postoperative complications.

Conclusion The da Vinci robot is safe and feasible in the treatment of gastric cancer.

There are advantages and disadvantages to robotic-assisted treatment, and we look

forward to continued improvements in the technology in the future, thereby improving

the quality of life for patients with gastric cancer.
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Introduction

As a common malignant tumour of the digestive tract worldwide, gastric cancer

develops into advanced gastric cancer when distant metastasis occurs and spreads,

which has a very poor prognosis and seriously affects human health. Surgical

treatment is still the only way to cure gastric cancer. With the addition of laparoscopic

technology and da Vinci robotics to the treatment of gastric cancer, it is becoming

possible to expand the scope of radical treatment of gastric cancer and reduce surgical

damage. As an emerging technology in minimally invasive surgery, the da Vinci robot

also breaks through the limitations of traditional laparoscopic two-dimensional



imaging and prevents operator error due to hand tremors. The da Vinci robot has been

used for distal gastrectomy in recent years, and Shin HJ et al. showed no difference in

long-term survival between robotic distal gastrectomy and laparoscopic distal

gastrectomy.[1]However, there are no large, multicentre studies that have demonstrated

the safety and feasibility of robotic total gastrectomy. A study[2] related to this has

been done by Gian Piero Guerrini et al, but only compared the two techniques of

robotic-assisted versus laparoscopic-assisted treatment. The current study compared

robotic total gastrectomy with both conventional open total gastrectomy and

laparoscopic total gastrectomy, while incorporating a variety of outcome variables

such as postoperative complication rates, length of hospital stay, and operative time,

in order to more rationally assess the advantages and disadvantages of robotic-assisted

total gastrectomy.

Materials and methods

Study registration

The protocol for this systematic review was registered on INPLASY (Unique ID

number). The registration number: INPLASY2021120133.

Study selection

The literature on robotic total gastrectomy, laparoscopic total gastrectomy and

conventional open total gastrectomy for gastric cancer was searched from PubMed,

Embase, Cochrane Library, Ovid and other databases. English search terms include

gastric cancer, gastric carcinoma, stomach cancer, Laparoscopic total gastrectomy,

open total gastrectomy, Robotic total gastrectomy, LTG OTG, RTG, etc. The language



of the literature was limited to English. Search period: 2015 to December 2021.

Exclusion and inclusion criteria

Exclusion and inclusion criteria for the literature were developed based on the PICOS

model.

Inclusion criteria: literature based on randomised controlled trials (RCTs) and cohort

studies; studies in patients with preoperative endoscopic examination for gastric

cancer or postoperative pathological or cytological confirmation of gastric cancer;

studies including at least one of the outcome indicators of postoperative abdominal

infection, postoperative abdominal bleeding, postoperative pneumonia, postoperative

anastomotic leakage and total postoperative complications, duration of surgery,

duration of hospital stay; studies including at least two of robotic total gastrectomy,

laparoscopic total gastrectomy and conventional open total gastrectomy.

Exclusion criteria: types of literature such as reviews, meta-analyses,

non-comparative studies, conference reports, etc.; literature where outcome indicators

were not available; studies that included only a single surgical procedure or studies

that included no comparisons between surgical procedures; studies that included

subjects with other malignancies or subjects who could not tolerate total gastrectomy;

studies that included too small a sample of subjects or studies with poor experimental

design.

Literature screening, quality assessment, and data extraction

The screening, quality assessment and data extraction were carried out independently

by two researchers. In case of dispute, two researchers had to discuss and agree on the



process with a third researcher. The researchers used the software NoteExpress to

complete the literature screening process, reading abstracts and full text when

necessary. The quality of the RCT-based literature was evaluated on the JADAD scale

and the cohort-based literature on the NOS scale. Data was extracted by reading the

full text of the literature. Basic information extracted included literature author,

publication date, title, study type, sample size, and intervention method. Outcome

indicators extracted included incidence of postoperative abdominal infection,

postoperative abdominal haemorrhage, postoperative pneumonia, postoperative

anastomotic leakage and total postoperative complications, duration of surgery, and

length of hospital stay. If the full text and study data were not available, researchers

were asked to contact the original authors by phone or email for additional

information.

Data analysis

Direct meta-analysis was performed using Review Manager 5.4 software.

Heterogeneity tests were performed, with heterogeneity ignored for I²≤50% and a

fixed effects model used; I ² >50%, with significant heterogeneity, and a random

effects model used. Forest plots were drawn for a two-by-two comparison of the three

surgical modalities.

Network meta-analysis was performed using R-Studio software and calling JAGS

4.3.0. A network relationship plot and forest plot were drawn and effect sizes were

expressed as ratio ( OR) for dichotomous information and mean difference (MD) for

continuous information and 95% confidence intervals (95% CI) were calculated for



both separately. Ranking probability plots were plotted and their surface under the

cumulative ranking (SUCRA) was calculated to rank the superiority of effect for each

outcome indicator.

Results

Selected studies

The initial database search yielded 8586 publications (Pubmed 2492; Cochrane

Library 906; EMBASS 3714; Ovid 1474), 490 non-English publications were

excluded by reading the article titles and abstracts, 4107 duplicate publications were

excluded, 3955 publications were excluded by reading the abstracts and full text

corresponding to the inclusion criteria. The final 34 articles were included, as detailed

in Figure 1.

Figure 1. The flow of information for this review.

Literature characteristics and quality assessment

The papers included in the meta-analysis were two-arm studies and included a total of



39,918 patients. Of these, 19,839 were performed by laparoscopic total gastrectomy;

19,753 by conventional open total gastrectomy; and 326 by robotic total gastrectomy.

There were 32 papers using cohort studies, all of which were of high quality, 16 of

which had a quality assessment score of 8. One literature used a randomised

controlled trial and was of high quality. Details can be found in Table 1, Table 2 and

Table 3.

Author Area Year

Type

of

GC

Number Age Sex BMI

Chen, H[3] China 2016 LTG 61 Average59 M39F22 Average19

OTG 61 Average57 M37F24 Average22

Chen, X. Z.[4] China 2017 LTG 69 57.1±10.1 M58F11 21.1±2.1

OTG 69 60.5±9.3 M58F11 23.0±3.0

Etoh, T.[5] Japan 2018 LTG 512 ＜65，n=147 M383F129
＜18.5，

n=60

OTG 512 ＜65，n=145 M378F143
＜18.5，

n=56

Fan, Y[6] China 2021 LTG 131 ＜60，n=59 M98F33 ＜30，n=129

OTG 131 ＜60，n=62 M97F34 ＜30，n=127

Huang, C.

M[7]
China 2017 LTG 171 62.4±8.9 M152F19 22.2±2.9

OTG 171 61.4±10.0 M152F19 21.9±3.0



Ko, C. S.[8] Korea 2021 LTG 61 58.30±11.26 M40F21 24.01±2.98

OTG 61 58.70±10.65 M41F20 23.98±2.73

Kodera, Y[9] Japan 2019 LTG 3912 Average69 M2926F986 22.7±3.1

OTG 3912 Average69 M2915F997 22.5±3.3

Komatsu,

S[10]
Japan 2020 LTG 65 Average68 M50F15 Average22

OTG 65 Average67 M51F14 Average22

Kumamoto,

T.[11]
Japan 2021 LTG 29 Average70 M19F10 Average22.4

RTG 27 Average69 M19F8 Average23.2

Lee, H[12] Korea 2020 LTG 51 62.1±12.3 M37F14 -

OTG 51 63.0±13.5 M36F15 -

Lee, J. H[13] Korea 2015 LTG 251 58.4±12.7 M160F91 -

OTG 502 57.6±11.6 M319F183 -

Lin, J. X[14] China 2017 LTG 346 61.1±10 M274F72 22.0±2.9

OTG 346 61.3±10.1 M274F72 22.0±2.3

Liu, D[15] China 2020 LTG 91 ≥75，n=25 M73F18 21.99±3.08

OTG 184 ≥75，n=35 M148F36 22.19±3.06

Liu, F[16] China 2020 LTG 105 59.8±9.4 M75F30 -

OTG 109 59.4±9.2 M80F29 -

Lu, J.[17] China 2015 LTG 252 ≥80，n=30 M208F44 <18.5，n=25

OTG 252 ≥80，n=28 M213F39 <18.5，n=28



Lu, Y[18] China 2016 LTG 61 Average59 M39F22 Average19

OTG 61 Average57 M37F24 Average22

Matsuda,

T.[19]
Japan 2015 LTG 21 Average64 M14F7 Average23

OTG 27 Average74 M22F5 Average22

Ramagem, C.

A[20]
Brazil 2015 LTG 47 57.8±10.53 M34F13 23.2±4.36

OTG 64 59.7±11.56 M43F21 23.8±4.04

Roh, C. K.[21] Korea 2021 LTG 74 54.6±12.7 M42F32 23.8±3.4

RTG 74 53.8±11.6 M42F32 23.6±2.9

Sakamoto,

T.[22]
Japan 2020 LTG 12229 ≥80，n=1645 M9005F3224

≤18.5，

n=1197

OTG 12229 ≥80，n=1606 M8998F3231
≤18.5，

n=1082

Shida, A[23] Japan 2016 LTG 100 63.8±11.3 M84F16 23.6±3.1

OTG 53 65.5±12.3 M47F6 23.2±3.6

Shu, B[24] China 2016 LTG 136 Average65 M86F50 Average20

OTG 136 Average64 M92F44 Average21

Song, J. H[25] Korea 2015 LTG 74 55.9±11.7 M45F29 22.9±3.0

OTG 134 58.5±12.3 M94F40 22.7±3.7

Wang, J.[26] China 2019 LTG 32 61.9±8.70 M21F11 -

OTG 43 61.9±6.00 M23F20 -



Wang, Y.[27] China 2021 LTG 23 60.09±9.69 M18F5 23.66±3.77

OTG 46 59.74±8.65 M36F10 23.32±3.66

Wu, H[28] China 2016 LTG 74 Average62 M53F21 Average19

OTG 74 Average60 M50F24 Average21

Yalav, O[29] Japan 2020 LTG 18 57.28±12.4 M12F6 26.7±4.4

OTG 89 59.46±15.3 M58F31 23.8±3.7

Yang, C[30] China 2020 LTG 126 60.33±8.94 M105F21 22.10±2.48

RTG 126 60.78±9.05 M100F26 22.13±2.84

Ye, S. P[31] China 2019 LTG 106 59.0±7.3 M55F51 Average23.9

RTG 99 58.7±6.7 M58F41 Average23.9

Zhang, G.

T[32]
China 2017 LTG 69 69.4±10.5 M38F31 20.9±2.1

OTG 85 72.9±10.9 M50F35 22.3±2.5

Zhang, Z[33] China 2018 LTG 33 60.8±13.2 M23F10 23.8±3.01

OTG 29 63.6±11.0 M29F10 23.7±2.54

Jiang, F[34] China 2021 LTG 41 51.23±11.05 M24F17 22.13±1.17

OTG 40 49.56±10.03 M22F18 22.07±1.12

Zhao, Y[35] China 2019 LTG 468 60.42±10.40 M330F138 22.51±2.61

OTG 217 58.99±10.58 M175F42 22.71±2.61

Table 1. Characteristics of the selected studies.

Study Selection Comparability Outcome Score

Chen, H2016[3] ★★★ ★★ ★★★ 8



Chen, X. Z.2017[4] ★★★ ★★ ★★★ 8

Etoh, T.2018[5] ★★★ ★★ ★★ 7

Fan, Y2021[6] ★★★ ★★ ★★★ 8

Huang, C. M2017[7] ★★★ ★★ ★★★ 8

Jiang, F2021[34] ★★★ ★★ ★★★ 8

Ko, C. S.2021[8] ★★★ ★★ ★★ 7

Kodera, Y2019[9] ★★★ ★★ ★★ 7

Komatsu, S2020[10] ★★★ ★★ ★★★ 8

Kumamoto,

T.2021[11]
★★★ ★★ ★★ 7

Lee, H2020[12] ★★★ ★★ ★★ 7

Lee, J. H2015[13] ★★★ ★★ ★★★ 8

Lin, J. X2017[14] ★★★ ★★ ★★ 7

Liu, D2020[15] ★★★ ★★ ★★★ 8

Lu, J.2015[17] ★★★ ★★ ★★★ 8

Lu, Y2016[18] ★★★ ★★ ★★★ 8

Matsuda, T.2015[19] ★★★ ★★ ★★ 7

Ramagem, C.

A2015[20]
★★★ ★★ ★★ 7

Roh, C. K.2021[21] ★★★ ★★ ★★★ 8

Sakamoto, T.2020[22] ★★★ ★★ ★★ 7

Shida, A2016[23] ★★★ ★★ ★★ 7



Shu, B2016[24] ★★★ ★★ ★★★ 8

Song, J. H2015[25] ★★★ ★★ ★★ 7

Wang, J.2019[26] ★★★ ★★ ★★★ 8

Wang, Y.2021[27] ★★★ ★★ ★★ 7

Wu, H2016[28] ★★★ ★★ ★★★ 8

Yalav, O2020[29] ★★★ ★★ ★★★ 8

Yang, C2020[30] ★★★ ★★ ★★ 7

Ye, S. P2019[31] ★★★ ★★ ★★ 7

Zhang, G. T2017[32] ★★★ ★★ ★★ 7

Zhang, Z2018[33] ★★★ ★★ ★★★ 8

Zhao, Y2019[35] ★★★ ★★ ★★ 7

Table 2. Assessment of the quality of the studies using the NOS scale

Study
Random sequence

production

Allocation

concealment

Blinding

method
Withdrawal Score

Liu,

F2020[16]
2 1 1 0 4

Table 3. Assessment of the quality of the studies using the JADAD scale

Network plot

Seven outcome indicators were included in this study: duration of surgery, length of



hospital stay, incidence of postoperative complications (pneumonia, anastomotic

leakage, abdominal infection, abdominal haemorrhage, total postoperative

complications), and the sample size and relationship between the different surgical

procedures in the seven outcome indicators are illustrated by a mesh plot, as shown in

Figure 2. The number of comparative studies between the two surgical procedures is

indicated by the thickness of the line between the dots.

Direct Meta-analysis

In this study, a direct meta-analysis was performed regarding operative time, length of

stay and postoperative complication rate. Meta-analysis results in terms of operative

time showed that LTG took less operative time compared to RTG (MD = -20.83, 95%

CI = -24.18 to -17.48) and there was no statistical difference between OTG and LTG

(MD = 6.58, 95% CI = -14.26 to 27.43).Meta-analysis of the length of stay showed

that patients in the LTG group had a shorter length of stay compared to the OTG

group (MD = -1.35, 95% CI = -1.96 to -0.74); Meta-analysis of the incidence of

postoperative abdominal infection showed no statistical significance between the

OTG and LTG (OR = 0.74, 95% CI = 0.44 to 1.23). significance.Meta-analysis of the

incidence of postoperative abdominal bleeding showed no statistical significance

between OTG and LTG (OR=1.21, 95% CI =0.61-2.41); Meta-analysis of the

incidence of postoperative pneumonia showed a lower incidence of postoperative

pneumonia in LTG compared to OTG (OR=0.70, 95% CI =0.54-0.91) Meta-analysis

of the incidence of postoperative anastomotic leakage showed no statistical

significance between OTG and LTG (OR=0.96, 95% CI =0.72-1.28) and between



LTG and RTG (OR=2.22, 95% CI =0.68-7.27); Meta-analysis of the incidence of

postoperative complications showed no statistical significance between OTG and LTG

(OR=0.98, 95% CI =0.98). (OR=0.98, 95% CI =0.93 to 1.04) was not statistically

significant. This can be seen in Figure 3.

Network meta-analysis

Operative time

A series of 20 publications and 4790 patients were involved. There was significant

heterogeneity between OTG and LTG (I²=98.2%) and between RTG and LTG

(I²=71.7%), using a random effects model.There was no statistical difference between

LTG and OTG (MD = 6.8, 95% CI = -20 to 33), RTG and OTG (MD = 31, 95% CI =

-36 to 99), and RTG and LTG (MD = 25, 95% CI = -38 to 87), the details of which

can be seen in Figure 4. With regard to operative time for the different surgical

procedures, the ranked results were RTG ( 76.5%), LTG (61.9%), and OTG (61.9%),

as shown in Figure 5.

Postoperative hospital stay

A total of 17 publications and 4293 patients were involved. There was significant

heterogeneity between OTG and LTG (I² = 84.4%), using a random effects model.

There was no significant heterogeneity (I² < 50%) between the other studies. Length

of stay was shorter for LTG (MD = -1.4, 95% CI = -2.1 to -0.62) compared to OTG,

and there was no statistically significant difference between RTG and OTG (MD =

-1.6, 95% CI = -3.5 to 0.37) and RTG and LTG (MD = -0.23, 95% CI = -2 to -1.6).

The details can be seen in Figure 4. With regard to length of stay for the different



surgical procedures, the ranked results were OTG (95.1%), LTG (61.1%), and RTG

(61.1%), as shown in Figure 5.

Postoperative abdominal infection

Eight papers and 2486 patients were involved. There was no significant heterogeneity

between the individual studies (I² = 0). There was no statistical difference between

RTG and OTG (OR = 0.2, 95% CI = 0.018 to 1.4), RTG and LTG (OR = 0.28, 95% CI

= 0.032 to 1.7), and LTG and OTG (OR = 0.75, 95% CI = 0.39 to 1.5). Regarding the

incidence of postoperative abdominal infections by surgical approach, the ranked

results were OTG (77.9%), LTG (75.8%) and RTG (90.8%), as shown in Figure 5.

Postoperative abdominal hemorrhage

Outcome indicators such as abdominal haemorrhage were addressed in 10

publications, with 2528 patients included in the literature. Of these, there was no

significant heterogeneity between studies (I² < 50%). There were no statistically

significant differences between RTG and OTG (OR = 1.2, 95% CI = 0.05 to 2.9),

RTG and LTG (OR = 1, 95% CI = 0.049 to 22), and LTG and OTG (OR = 1.3, 95%

CI =0.43 to 3.8) were not statistically different. With regard to the incidence of

postoperative abdominal haemorrhage by surgical approach, the ranked results were

RTG (46.9%), LTG (50.2%) and OTG (43.4%), as shown in Figure 5.

Postoperative pneumonia

A total of 19 papers with 13,058 patients were involved. There was no heterogeneity

between studies (I² =0%). Compared to OTG, LTG (OR = 0.69, 95% CI = 0.52-0.93)

had a lower incidence of postoperative pneumonia, and there was no statistical



difference between RTG and OTG (OR = 0.57, 95% CI = 0.22-1.6) and RTG and LTG

(OR = 0.84, 95% CI = 0.31-2.1), as can be seen in Figure 4. Regarding the different In

terms of length of stay for different surgical procedures, the ranked results were OTG

(86.8%), LTG (64.8%), and RTG (64.8%), as shown in Figure 5.

Postoperative anastomotic leakage

The study involved a total of 25 papers and 6225 patients.There was significant

heterogeneity between LTG and RTG (I² = 66.5%), using a random effects model.

There was no significant heterogeneity between individual other studies (I² < 50%).

There was no statistical difference between RTG and OTG (OR = 0.32, 95% CI =

0.054 to 1.3), RTG and LTG (OR = 0.31, 95% CI = 0.055 to 1.4), and LTG and OTG

(OR = 0.96, 95% CI = 0.65 to 1.4). With regard to the incidence of postoperative

anastomotic leakagee by surgical approach, the ranked results were OTG (54.0%),

LTG (56.3%) and RTG (91.2%), as shown in Figure 5.

Total postoperative complications

A total of 22 papers with 37,548 patients were involved. There was significant

heterogeneity between OTG and LTG (I² = 70.6%), using a random effects model, and

no significant heterogeneity between the other studies (I² < 50%). There was no

statistically significant difference between RTG and OTG (OR = 0.84, 95% CI = 0.40

to 1.7), RTG and LTG (OR = 0.98, 95% CI = 0.48 to 2), LTG and OTG ( OR =1.2,

95% CI =0.98 to 1.5) were not statistically different. With regard to the incidence of

postoperative complications by surgical approach, the ranked results were OTG

(66.9%), LTG (52.2%) and RTG (52.3%), as shown in Figure 5.



Figure 2. Network plot

（A=OTG， B=LTG， C=RTG）

Figure 3. Forest plots from the direct meta-analysis



Figure 4. Forest plots from network meta-analysis

Figure 5. Results of rank probability

Discussion

With the development of minimally invasive surgery and the popularisation of the

concept of robotic-assisted treatment, the da Vinci robot has been used for the

treatment of gastric cancer. Robot-assisted total gastrectomy has the advantages of

less trauma, less intraoperative bleeding and faster postoperative recovery, as reflected

in the following aspects.

The da Vinci robot comes with a high-resolution 3D magnification viewing system,

which allows it to avoid important organs such as the liver and pancreas, as well as

important blood vessels such as the left gastric artery and the gastric ductus arteriosus

during total gastrectomy. The da Vinci robot is also equipped with a multi-joint

manipulator arm. In patients with severe omental-abdominal wall adhesions or obesity,

the flexibility of the da Vinci robot is even greater, allowing the reconstruction of the

digestive tract and lymph node dissection to be performed in a small space.



Furthermore, some studies[1] have demonstrated that robotic-assisted treatment is

similar to laparoscopic-assisted treatment in terms of 5-year survival rates in the

treatment of gastric cancer.

The advent of the da Vinci robot marks a breakthrough in minimally invasive surgery.

Robotic-assisted treatment has a role that cannot be replaced by traditional open and

laparoscopic-assisted treatment, but today's robotic-assisted treatment technology is

not yet perfect and has its own limitations.

For one thing, the da Vinci robot's long preoperative system preparation time and

instrument connection time has led many surgeons to worry about whether this will

affect the surgical process. The increased duration of the procedure means that the

time required to create the artificial pneumoperitoneum is increased, which increases

the risk of cardiovascular disease in patients. Therefore, this study included operative

time as an outcome indicator, and the results showed that RTG took the longest

operative time of the three procedures included. In addition to the long preoperative

preparation time, we analysed the possibility that robotic-assisted treatment may also

prolong the operative time during the procedure. Unlike conventional open treatment,

the da Vinci robot has a conical field of view for surgery. While the da Vinci robot has

a higher advantage when performing small, fine movements, it will undoubtedly take

longer to perform large, long-distance movements and tissues retractions. Secondly,

the da Vinci robot is an emerging technology in minimally invasive surgery and most

surgeons are not familiar with its operating system, which also contributes to the

increased length of the procedure. On the other hand, while the da Vinci robot greatly



enhances the comfort of the primary operator, it interferes with the work of the

assistants, such as assisting in the exposure of the lesion and changing instruments.

Secondly, although the da Vinci robot has a higher resolution viewing system, the

sense of touch is lost and surgeons are prone to accidental tissue injury when

performing operations such as clamping and blunt dissection. Therefore, this study

included outcome indicators such as the incidence of various postoperative

complications and postoperative length of stay to assess the safety of robotic-assisted

treatment. The results showed that of the three surgical modalities included, robotic

total gastrectomy was most susceptible to postoperative abdominal bleeding, but there

was no statistical difference between the da Vinci robot and laparoscopic-assisted

treatment in terms of the incidence of postoperative abdominal bleeding. Our analysis

may be due to bleeding caused by rupture of the intermuscular vessels during

intraoperative placement of the Trocar. The possibility of inflammation appearing is

also not excluded. Furthermore, the present study found that robotic total gastrectomy

was the most effective in preventing postoperative abdominal infection, postoperative

pneumonia, postoperative anastomotic leakage and overall postoperative

complications. the study by Yang C et al. also showed better short-term outcomes with

robotic-assisted treatment, again demonstrating the advantages of robotic total

gastrectomy in causing a less severe intraoperative inflammatory response and faster

recovery of patients after surgery.[36]

On the other hand, the high cost of surgery for robot-assisted treatment of gastric

cancer is one of its drawbacks. However, there is a paucity of literature comparing the



costs of the three surgical procedures, so this outcome indicator has not been included.

However, one study suggests that the cost of surgery is higher for robotic-assisted

treatment of gastric cancer compared to open versus laparoscopic treatment. The da

Vinci robot will have to continue to refine its technology and reduce the cost of the

procedure if it is to break through the barriers to global expansion.

Although this meta-analysis demonstrates the many advantages of robotic total

gastrectomy over open versus laparoscopic treatment in terms of prognosis, there are

several limitations to this study. Firstly the literature on RCTs included in this study

was small. Secondly some of the literature has a small sample size, which could

potentially lead to some publication bias and have an impact on the credibility of the

results. On the other hand, this study only included literature in English and most of

the studies were concentrated in the Asian region, which may have contributed to

distribution bias.

Conclusion

The da Vinci robotics technique has both unique advantages and limitations. Robotic

total gastrectomy can speed up post-operative recovery and reduce the length of

hospital stay compared to traditional open and laparoscopic-assisted treatment, and

can also effectively prevent post-operative complications. However, the shortcomings

of robotic-assisted treatment in terms of operation and cost may hinder the promotion

of the da Vinci robot. It is hoped that the da Vinci robot technology can be improved

and its cost reduced in the future so that it can be widely used in the treatment of



gastric cancer.
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