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Abstract 
Background: 
A meta-analysis investigation was executed to measure the wound complications 
(WCs) frequency in minor technique gastrectomy (MTG) compared to open 
gastrectomy (OG) for gastric cancer (GC). 
Methods: 
A comprehensive literature inspection till February 2023 was applied and 2078 
interrelated investigations were reviewed. The 17 chosen investigations enclosed 
12746 individuals with GC were in the chosen investigations' starting point, 3052 of 
them were utilizing robotic gastrectomy (RG), 6603 of them were utilizing 
laparoscopic gastrectomy (LG) and 3091 were utilizing OG. Odds ratio (OR) in 
addition to 95% confidence intervals (CIs) were utilized to compute the value of the 
WCs frequency in MTG compared to OG for GC by the dichotomous approaches and 
a fixed or random model.  
Results: 
No significant difference was found in surgical site wound infection (SSWI) between 
RG and OG (OR, 1.45; 95% CI, 0.89-2.35, p=0.13), LG and OG (OR, 0.75; 95% CI, 
0.47-1.18, p=0.21), and RG and LG (OR, 1.07; 95% CI, 0.72-1.60, p=0.73) in 
individuals with GC. 
Conclusions: 
No significant difference was found in SSWI between RG, OG, and LG in individuals 
with GC. However, care must be exercised when dealing with its values because of 
the low number of nominated in the meta-analysis and the low sample size of some of 
the nominated investigations for the meta-analysis. 
Keywords: minor technique gastrectomy; gastric cancer; open gastrectomy; surgical 
site wound infection 

Introduction 
In the field of general surgery, including the treatment of gastric cancer (GC), minor 
techniques of gastrectomy (MTG) is now often used. 1 Robotic gastrectomy (RG) and 
laparoscopic gastrectomy (LG) are an MTG. Robotic surgery devices were first 
launched in 1997 as a means of overcoming the technological limitations of 
laparoscopic surgery. 2  Because of their notable gains in visualization and 
manipulation, RG is better than traditional laparoscopic surgery when using this 
cutting-edge equipment. 3 Moreover, robotic surgery offers surgeons a convenient 
and comfortable setting while correctly performing lymph node dissection for GC. 4 
The safety of this method has been shown in numerous papers. 5 The effectiveness 
and safety of laparoscopy gastrectomy and robot gastrectomy over open gastrectomy 
(OG) in the treatment of GC are not fully understood, nevertheless. Earlier findings 
were all based on the experience of a single institution, and there is no evidence from 
randomized controlled trials (RCTs). A meta-analysis of papers evaluating the safety 
of LG and RG against OG in treating GC are the objectives of this investigation. 
Hence, this meta-analysis's aim was to compare the wound complications (WCs) 
frequency in MTG compared to OG for GC. 
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 Methods 
Eligibility criteria 
For the purpose of creating a summary, the investigations demonstrating the connection between MTG and OG 
with GC were chosen. 6  
Information sources  
Figure 1 represents the whole investigation.  
 

Figure 1 A flowchart of the investigation process. 
 
The literature was incorporated into the investigation when the inclusion criteria were met: 
1. The research was an observational, prospective, retrospective, or RCT investigation. 
2. Individuals with GC were the investigated chosen individuals. 
3. The intervention incorporated MTG and OG. 
4. The investigation distinguished the WCs frequency in MTG compared to OG for GC. 
The research was excluded if the significance of the comparison was not emphasized in it, investigations that didn't 
check the characteristics of the WCs frequency in MTG compared to OG for GC, and research on gastrectomy 
individuals without surgical site wound infection (SSWI). 
Search strategy 
A search protocol operations were recognized depending on the PICOS opinion, and we characterized it as next: 
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"population" individuals with GC, P; OG, and MTG are the "intervention" or "exposure," while the "comparison" was 
between RG, LG, and OG; SSWI were the "outcome" and last of all, the "study design" proposed investigation had 
no restrictions. 7 
We have searched Google Scholar, Embase, the Cochrane Library, PubMed, and OVID databases exhaustively till 
February 2023 utilizing an organization of keywords and accompanying terms for minor technique gastrectomy; 
gastric cancer; open gastrectomy; and surgical site wound infection as shown in Table 1. To avoid research that 
failed to establish a link between the consequences of the WCs frequency in MTG compared to OG for GC, 
replications were removed from the papers, they were joint into an EndNote file, and the titles and abstracts were 
reevaluated. 
 
Table 1. Search Strategy for Each Database 
Database Search strategy 
Pubmed #1 "surgical site wound infection"[MeSH 

Terms] OR "gastric cancer"[All Fields] [All 
Fields]  
#2 "open gastrectomy"[MeSH Terms] OR 
"minor technique gastrectomy"[MeSH Terms] 
[All Fields] 
#3 #1 AND #2 

Embase 'surgical site wound infection'/exp OR 'gastric 
cancer' 
#2 'open gastrectomy'/exp OR 'minor 
technique gastrectomy' 
#3 #1 AND #2 

Cochrane library (surgical site wound infection):ti,ab,kw 
(gastric cancer):ti,ab,kw (Word variations 
have been searched) 
#2 (open gastrectomy):ti,ab,kw OR (minor 
technique gastrectomy) :ti,ab,kw (Word 
variations have been searched) 
#3 #1 AND #2 

 
Selection process 
Following the epidemiological declaration, a process was formed, which was then organized and analyzed in the 
procedure of a meta-analysis. 
Data collection process 
Among the criteria utilized to collect data was the name of the primary author, the investigation date, the year of the 
investigation, the country or area, the population type, the medical and therapy physiognomies, categories, the 
quantitative and qualitative estimate process, the data source, the consequence estimate, and statistical analysis. 8  
Data items 
Whenever an investigation had variable values, we separately acquired the data based on an evaluation of the 
WCs frequency in MTG compared to OG for GC.  
Investigation risk of bias assessment 
The author estimated the procedure of the selected publications to see whether there was a possibility that each 
investigation may have been biased. The procedural quality was estimated utilizing the "risk of bias instrument" 
from the Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0. After being categorized by the 
appraisal criteria, each investigation was allocated one of the bias risks indicated below: low: An investigation was 
categorized as having a low bias risk if all of the quality criteria were met; an investigation was categorized as 
having a medium bias risk if one or more requirements weren't met or weren't encompassed. The investigation was 
deemed to have a significant bias risk if one or more quality needs were either completely or just partially not met. 
Effect measures 
Sensitivity analyses were only carried out on research that assessed and documented the WCs frequency in MTG 
compared to OG for GC. To compare OG and MTG in GC individuals' sensitivity, a subclass analysis was utilized. 
Synthesis methods 
A random- or fixed-effect model was utilized to generate the odds ratio (OR) and a 95% confidence interval (CI) 
utilizing dichotomous or continuous approaches. Between 0 and 100%, the I2 index was determined. The values at 
0%, 25%, 50%, and 75%, respectively, presented no, low, moderate, and high heterogeneity. 9 Other features that 
show a strong degree of alikeness amongst the related research were also analyzed to make sure the correct 
model was being utilized. The random effect was considered if I2 was 50% or above; if I2 was <50%, the possibility 
of utilizing fixed-effect rose. 9 A subclass analysis was done by stratifying the initial estimation by the 
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aforementioned consequence groups. A p-value of <0.05 was utilized in the analysis to specify the statistical 
significance of differences between subcategories. 
Reporting bias assessment 
Investigations bias was measured statistically and qualitatively utilizing the Egger regression test and funnel plots 
that exhibit the logarithm of the ORs vs their standard errors (investigations bias was deemed present if p≥0.05).10  
Certainty assessment  

Two-tailed testing was utilized to investigate each p-value. The graphs and statistical evaluations were 
generated utilizing Reviewer Manager Version 5.3. (The Nordic Cochrane Centre, the Cochrane 
Collaboration, Copenhagen, Denmark). 

Results 
17 publications, published between 2011 and 2023, from a total of 2078 connected investigations that met the 
inclusion criteria were chosen and involved in the investigation. 11-27 The results of these researches are presented 
in Table 2. 12746 individuals with GC were in the chosen investigations' starting point, 3052 of them were utilizing 
RG, 6603 of them were utilizing LG, and 3091 were utilizing OG. The sample size was between 47 and 4978 
individuals.  
 
Table 2. Characteristics of the selected investigations for the meta-analysis 

Investigation Country Total 
Robotic 
gastrectomy 

Open 
gastrectomy 

Laparoscopic 
gastrectomy 

Caruso, 2011 11 Italy 149 29 120 

Huang, 2012 12 Taiwan 664 39 586 39 

Kim, 2012 13 Korea 4978 436 4542 

Bo, 2013 14 China 234 117 117 

Huang, 2014 15 Taiwan 145 72 73 

Son, 2014 16 Korea 109 51 58 

Junfeng, 2014 17 China 120 120 

You, 2015 18 Korea 48 16 12 20 

Suda, 2015 19 Japan 526 88 438 

Procopiuc, 2016 20 Romania 47 18 29 

Shen, 2016 21 China 423 93 330 

Kim, 2016 22 Korea 375 87 288 

Wang, 2016 23 China 296 151 145 

Parisi, 2017 24 Italy 604 151 302 151 

Ojima, 2021 25 Japan 236 117 119 

Caruso, 2022 26 Italy 240 120 120 

Li, 2023 27 China 3552 1776 1776 

Total 12746 3052 6603 3091 
 
No significant difference was found in SSWI between RG and OG (OR, 1.45; 95% CI, 0.89-2.35, p=0.13) with no 
heterogeneity (I2 = o%), LG and OG (OR, 0.75; 95% CI, 0.47-1.18, p=0.21) with low heterogeneity (I2 = 33%), and 
RG and LG (OR, 1.07; 95% CI, 0.72-1.60, p=0.73) with no heterogeneity (I2 = 0%) in individuals with GC as shown 
in Figures 2-4.  
The lack of data prevented stratified models from being utilized to inspect the effects of particular factors, e.g. age 
ethnicity, and gender, on comparison outcomes. No evidence of investigation bias was found (p = 0.85) utilizing the 
quantitative Egger regression test and the visual interpretation of the funnel plot. The majority of the implicated 
RCTs, though, were found to have poor procedural quality and no bias in selective reporting. 
Discussion  
In investigations that were considered for the meta-analysis, 12746 individuals with GC were in the chosen 
investigations' starting point, 3052 of them were utilizing RG, 6603 of them were utilizing LG, and 3091 were 
utilizing OG. 11-27 No significant difference was found in SSWI between individuals utilizing RG and OG, LG and OG, 
and RG and LG in individuals with GC.  However, care must be exercised when dealing with its values caused by 
the low number of nominations in the meta-analysis and the low sample size of some of the nominated 
investigations (2 out of 17 ≤100 individuals) for the meta-analysis. That would affect the level of significance of the 
evaluations studied. 
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Figure 2. The effect's forest plot of the RG compared to OG on SSWI in individuals with GC 
 

 
Figure 3. The effect's forest plot of the LG compared to OG on SSWI in individuals with GC  
 

 
Figure 4. The effect's forest plot of the RG compared to LG on SSWI in individuals with GC  
 
Laparoscopy and robot-assisted laparoscopy has become popular procedure among surgeons due to technological 
advancements in urology, 28 gynecology, 29 and general surgery. 30 According to numerous research, LG, and RG 
have been viewed as potentially workable and safe procedures. This may be related to the preparation and docking 
times for the LG and RG. The mean docking time for a RG was 63.3 minutes, according to a prior investigation. 4 
The docking time could be shortened by 30 minutes with RG and LG experience. 12 Another factor was that robotic 
gastroplasty required a learning curve to become skillful. 31 Cases requiring robotic gastroplasty for the first time 



gastrectomy for gastric cancer Page 105 
  

might take longer than future cases due to less skilled execution. The length of the procedure would be dramatically 
shortened by experienced surgeons. 32 The improved robotic tools can also shorten the duration of the operation. 
RG and LG can be performed precisely while causing the least amount of blood loss because of the advantages of 
scale motion dexterity and 3D images. 33 According to a previous investigation, the average amount of blood lost 
during LG and RG was 30ml. 34 Mortality and morbidity were positively correlated with blood loss and the 
requirement for transfusions. 35 According to investigations, reduced blood loss might lead to a lower recurrence 
and, as a result, might improve the quality of life for individuals with gastrointestinal disorders. 36 A possible 
decreased SSWI was expected by the lower blood loss. However, this meta-analysis did not find any significant 
difference between the RG, LG, and OG used. That could be due to the low number of nominated investigations for 
each comparison.  
RG and LG are minimally invasive procedure that helps individuals experience less discomfort, a speedier return to 
oral intake, and less tissue damage by bypassing the lengthy abdominal incision of open surgery. 37 Further 
research into the safety of this procedure should be conducted through well-designed RCTs, and this unique 
approach should only be used under strict supervision. A crucial step in the MIG operation is the D2 
lymphadenectomy. The node stations removal along the celiac trunk left gastric artery, and hepatic pedicle is 
necessary for a laparoscopic D2 gastrectomy. The D2 gastrectomy's widespread use has been constrained by its 
technical complexity. 38 RG and LG can provide careful dissection thanks to their technical advantages, even at 
challenging lymphatic stations near large vessels or in challenging areas. 11  
This meta-analysis confirmed the consequence of MTG and OG on the management of GC on SSWI. More 
inspection is still desirable to clarify these feasible influences. This was also emphasized in former investigations 
that utilized a related meta-analysis procedure and originate equivalent values of the consequence. 36, 39-41 Although 
the meta-analysis was incapable to discover if differences in these characteristics are related to the outcomes being 
researched, properly-led RCTs are vital to consider these aspects as well as the mixture of different ages, gender, 
and ethnicities of individuals. In conclusion, no significant difference was found in SSWI amongst RG, OG, and LG 
in individuals with GC.  
Limitations 
Since some of the investigations involved in the meta-analysis were not included, there might have been selection 
bias. The omitted investigations, however, did not fulfill the necessities for inclusion in the meta-analysis. Also, there 
was a lack of available investigations to determine whether factors like age, gender, and ethnicity influenced results. 
The purpose of the investigation was to measure the WCs frequency in MTG compared to OG for GC. Bias may 
have grown because incomplete or incorrect data from earlier research were included. Possible sources of bias 
involved the individuals' nutritional status in addition to their race, age, and gender. Unwantedly, incomplete data 
and certain unpublished work may distort the value that is being examined.  
Conclusions 
No significant difference was found in SSWI between RG, OG, and LG in individuals with GC.  However, care must 
be exercised when dealing with its values caused by the low number of nominated in the meta-analysis and the low 
sample size of some of the nominated investigations (2 out of 17 ≤100 individuals) for the meta-analysis. 

References 
1. Kitano, S., Y. Iso, M. Moriyama, et al. Laparoscopy-assisted Billroth I gastrectomy. Surgical Laparoscopy 

Endoscopy & Percutaneous Techniques  4(2): p. 146-148 (1994). 
2. Cadière, M., Ph. D, Guy-Bernard, M. Himpens, Jacques, O. Germay, et al. Feasibility of robotic 

laparoscopic surgery: 146 cases. World journal of surgery  25: p. 1467-1477 (2001). 
3. Pigazzi, A., J. Ellenhorn, G. Ballantyne, et al. Robotic-assisted laparoscopic low anterior resection with total 

mesorectal excision for rectal cancer. Surgical Endoscopy and Other Interventional Techniques  20: p. 
1521-1525 (2006). 

4. Song, J., S.J. Oh, W.H. Kang, et al. Robot-assisted gastrectomy with lymph node dissection for gastric 
cancer: lessons learned from an initial 100 consecutive procedures. Annals of surgery  249(6): p. 927-932 
(2009). 

5. Baik, S.H., H.Y. Kwon, J.S. Kim, et al. Robotic versus laparoscopic low anterior resection of rectal cancer: 
short-term outcome of a prospective comparative study. Annals of surgical oncology  16: p. 1480-1487 
(2009). 

6. Stroup, D.F., J.A. Berlin, S.C. Morton, et al. Meta-analysis of observational studies in epidemiology: a 
proposal for reporting. Jama  283(15): p. 2008-2012 (2000). 

7. Liberati, A., D.G. Altman, J. Tetzlaff, et al. The PRISMA statement for reporting systematic reviews and 
meta-analyses of studies that evaluate health care interventions: explanation and elaboration. Journal of 
clinical epidemiology  62(10): p. e1-e34 (2009). 

8. Gupta, S., G. Rout, A.H. Patel, et al. Efficacy of generic oral directly acting agents in patients with hepatitis 
C virus infection. Journal of viral hepatitis  25(7): p. 771-778 (2018). 

9. Sheikhbahaei, S., T.J. Trahan, J. Xiao, et al. FDG-PET/CT and MRI for evaluation of pathologic response 
to neoadjuvant chemotherapy in patients with breast cancer: a meta-analysis of diagnostic accuracy 
studies. The oncologist  21(8): p. 931-939 (2016). 



gastrectomy for gastric cancer Page 106 
  

10. Higgins, J.P., S.G. Thompson, J.J. Deeks, et al. Measuring inconsistency in meta-analyses. Bmj  
327(7414): p. 557-560 (2003). 

11. Caruso, S., A. Patriti, D. Marrelli, et al. Open vs robot‐assisted laparoscopic gastric resection with D2 lymph 
node dissection for adenocarcinoma: a case‐control study. The International Journal of Medical Robotics 
and Computer Assisted Surgery  7(4): p. 452-458 (2011). 

12. Huang, K.-H., Y.-T. Lan, W.-L. Fang, et al. Initial experience of robotic gastrectomy and comparison with 
open and laparoscopic gastrectomy for gastric cancer. Journal of Gastrointestinal Surgery  16: p. 1303-
1310 (2012). 

13. Kim, K., J. An, H. Kim, et al. Major early complications following open, laparoscopic and robotic 
gastrectomy. Journal of British Surgery  99(12): p. 1681-1687 (2012). 

14. Bo, T., Y. Peiwu, Q. Feng, et al. Laparoscopy-assisted vs. open total gastrectomy for advanced gastric 
cancer: long-term outcomes and technical aspects of a case–control study. Journal of Gastrointestinal 
Surgery  17: p. 1202-1208 (2013). 

15. Huang, K.-H., Y.-T. Lan, W.-L. Fang, et al. Comparison of the operative outcomes and learning curves 
between laparoscopic and robotic gastrectomy for gastric cancer. PLoS One  9(10): p. e111499 (2014). 

16. Son, T., J.H. Lee, Y.M. Kim, et al. Robotic spleen-preserving total gastrectomy for gastric cancer: 
comparison with conventional laparoscopic procedure. Surgical endoscopy  28: p. 2606-2615 (2014). 

17. Junfeng, Z., S. Yan, T. Bo, et al. Robotic gastrectomy versus laparoscopic gastrectomy for gastric cancer: 
comparison of surgical performance and short-term outcomes. Surgical endoscopy  28: p. 1779-1787 
(2014). 

18. You, Y.H., Y.M. Kim, and D.H. Ahn Beginner surgeon's initial experience with distal subtotal gastrectomy  
 for gastric cancer using a minimally invasive approach. Journal of gastric cancer  15(4): p. 270-277 
(2015). 

19. Suda, K., M. Man-i, Y. Ishida, et al. Potential advantages of robotic radical gastrectomy for gastric 
adenocarcinoma in comparison with conventional laparoscopic approach: a single institutional retrospective 
comparative cohort study. Surgical endoscopy  29: p. 673-685 (2015). 

20. Procopiuc, L., S. Tudor, M. Manuc, et al. Open vs robotic radical gastrectomy for locally advanced gastric 
cancer. The International Journal of Medical Robotics and Computer Assisted Surgery  12(3): p. 502-508 
(2016). 

21. Shen, W., H. Xi, B. Wei, et al. Robotic versus laparoscopic gastrectomy for gastric cancer: comparison of 
short-term surgical outcomes. Surgical Endoscopy  30: p. 574-580 (2016). 

22. Kim, Y.-W., D. Reim, J.Y. Park, et al. Role of robot-assisted distal gastrectomy compared to laparoscopy-
assisted distal gastrectomy in suprapancreatic nodal dissection for gastric cancer. Surgical endoscopy  30: 
p. 1547-1552 (2016). 

23. Wang, G., Z. Jiang, J. Zhao, et al. Assessing the safety and efficacy of full robotic gastrectomy with 
intracorporeal robot‐sewn anastomosis for gastric cancer: a randomized clinical trial. Journal of surgical 
oncology  113(4): p. 397-404 (2016). 

24. Parisi, A., D. Reim, F. Borghi, et al. Minimally invasive surgery for gastric cancer: A comparison between 
robotic, laparoscopic and open surgery. World journal of gastroenterology  23(13): p. 2376 (2017). 

25. Ojima, T., M. Nakamura, K. Hayata, et al. Short-term outcomes of robotic gastrectomy vs laparoscopic 
gastrectomy for patients with gastric cancer: a randomized clinical trial. JAMA surgery  156(10): p. 954-963 
(2021). 

26. Caruso, S., R. Giudicissi, M. Mariatti, et al. Laparoscopic vs. Open Gastrectomy for Locally Advanced 
Gastric Cancer: A Propensity Score-Matched Retrospective Case-Control Study. Current Oncology  29(3): 
p. 1840-1865 (2022). 

27. Li, Z.-Y., Y.-B. Zhou, T.-Y. Li, et al. Robotic gastrectomy versus laparoscopic gastrectomy for gastric 
cancer: a multicenter cohort study of 5402 patients in China. Annals of surgery  277(1): p. e87-e95 (2023). 

28. Montorsi, F. A plea for integrating laparoscopy and robotic surgery in everyday urology: the rules of the 
game. european urology  52(2): p. 307-309 (2007). 

29. Tinelli, A., A. Malvasi, S. Gustapane, et al. Robotic assisted surgery in gynecology: current insights and 
future perspectives. Recent patents on biotechnology  5(1): p. 12-24 (2011). 

30. Marano, A., F. Priora, L.M. Lenti, et al. Application of fluorescence in robotic general surgery: review of the 
literature and state of the art. World journal of surgery  37: p. 2800-2811 (2013). 

31. Kang, B.H., Y. Xuan, H. Hur, et al. Comparison of surgical outcomes between robotic and laparoscopic 
gastrectomy for gastric cancer: the learning curve of robotic surgery. Journal of gastric cancer  12(3): p. 
156-163 (2012). 

32. Woo, Y., W.J. Hyung, K.-H. Pak, et al. Robotic gastrectomy as an oncologically sound alternative to 
laparoscopic resections for the treatment of early-stage gastric cancers. Archives of surgery  146(9): p. 
1086-1092 (2011). 



gastrectomy for gastric cancer Page 107 
  

33. Kim, M.-C., G.-U. Heo, and G.-J. Jung Robotic gastrectomy for gastric cancer: surgical techniques and 
clinical merits. Surgical endoscopy  24: p. 610-615 (2010). 

34. D’Annibale, A., V. Pende, G. Pernazza, et al. Full robotic gastrectomy with extended (D2) 
lymphadenectomy for gastric cancer: surgical technique and preliminary results. Journal of Surgical 
Research  166(2): p. e113-e120 (2011). 

35. Wu, W.-C., T.S. Smith, W.G. Henderson, et al. Operative blood loss, blood transfusion, and 30-day 
mortality in older patients after major noncardiac surgery. Annals of surgery  252(1): p. 11-17 (2010). 

36. Vamvakas, E. Perioperative blood transfusion and cancer recurrence: meta‐analysis for explanation. 
Transfusion  35(9): p. 760-768 (1995). 

37. Fuchs, K. Minimally invasive surgery. Endoscopy  34(02): p. 154-159 (2002). 
38. Shehzad, K., K. Mohiuddin, S. Nizami, et al. Current status of minimal access surgery for gastric cancer. 

Surgical Oncology  16(2): p. 85-98 (2007). 
39. Guerrini, G.P., G. Esposito, P. Magistri, et al. Robotic versus laparoscopic gastrectomy for gastric cancer: 

the largest meta-analysis. International Journal of Surgery  82: p. 210-228 (2020). 
40. Haverkamp, L., T.J. Weijs, P.C. van der Sluis, et al. Laparoscopic total gastrectomy versus open total 

gastrectomy for cancer: a systematic review and meta-analysis. Surgical endoscopy  27: p. 1509-1520 
(2013). 

41. Caruso, S., A. Patriti, F. Roviello, et al. Robot-assisted laparoscopic vs open gastrectomy for gastric 
cancer: systematic review and meta-analysis. World Journal of Clinical Oncology  8(3): p. 273 (2017). 

 


