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Abstract

Background Right colectomy with complete mesocolic excision (CME) is considered the standard for right-sided
colon cancer. While laparoscopic CME (LCME) is widely performed, robotic CME (RCME) has emerged as an alternative
approach. This systematic review and meta-analysis compared the perioperative, pathological, and oncological
outcomes of RCME and LCME.

Methods Following PRISMA 2020 guidelines, randomized and controlled clinical trials comparing RCME and LCME
were analyzed. Primary outcomes included operative morbidity, blood loss, bleeding, conversion to open surgery, and
operative time. Odds ratios (OR) or mean differences (MD) with 95% confidence intervals (Cls) were calculated using a
random-effects model. Certainty of evidence was assessed using GRADE.

Results Seven studies comprising 733 patients (364 RCME and 369 LCME) were included. Postoperative morbidity
did not differ significantly between RCME and LCME (OR 0.95, 95% Cl 0.66-1.37; p=0.79). Blood loss was comparable
between groups (MD —4.6 mL, 95% Cl —27.7 to 18.5; p=0.70). RCME showed a lower conversion rate to open surgery
(OR0.07,95% C10.01-0.52; p=0.01), though this was based on a few events and low-certainty evidence. Operative
time was longer with RCME (MD 45.6 min, 95% Cl 27.5-63.8; p <0.00001). There were no significant differences in
postoperative ileus (OR 0.88, 95% Cl 0.40-1.92; p=0.74), hospital stay (MD —0.10 days, 95% Cl —0.61 to 0.40; p=0.69),
or lymph node yield (MD 2.05, 95% Cl —1.53-5.63; p=0.26). Oncological outcomes were similar between RCME and
LCME for disease-free survival (OR 1.25, 95% Cl 0.48-3.30; p=0.65) and overall survival (OR 1.00, 95% Cl 0.14-7.20;
p=1.00). The certainty of evidence ranged from low to moderate for most endpoints.

Conclusions RCME and LCME demonstrate comparable surgical, pathological, and oncological outcomes. RCME may
be associated with a lower conversion rate, though this finding is uncertain due to the limited number of events and
inter-study heterogeneity. Further high-quality randomized trials are warranted to confirm these observations and
clarify cost-effectiveness.
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Introduction

Colorectal cancer remains one of the leading causes of
cancer-related mortality worldwide [1]. The evolution of
surgical techniques has played a crucial role in improv-
ing oncological outcomes, reducing morbidity, and
enhancing patient quality of life. Among these advances,
complete mesocolic excision (CME), first introduced
by Hohenberger et al. in 2009, represents a standard-
ized oncological principle based on sharp dissection
along embryological planes with central vascular liga-
tion [2]. This technique optimizes lymph node harvest
and local control but may increase operative complexity
and risk of vascular injury or postoperative morbidity [1,
3]. In recent decades, surgical approaches for CME have
evolved significantly, transitioning from open colectomy
to minimally invasive techniques, including laparoscopic
and robot-assisted surgery [3]. Laparoscopic right colec-
tomy with CME (LCME) has gained widespread adoption
because of its minimally invasive advantages, including
less blood loss, reduced postoperative pain, and shorter
hospital stay compared with open surgery [4]. However,
LCME remains technically demanding, requiring meticu-
lous dissection along major mesenteric vessels to achieve
an oncologically complete resection [5]. To overcome the
ergonomic and visual limitations of laparoscopy, robotic
right colectomy (RCME) has emerged as a promising
approach offering stable three-dimensional visualization,
tremor filtration, and articulated instruments that facili-
tate precise central vascular dissection [6]. These features
may aid in performing CME safely and consistently, par-
ticularly in anatomically challenging cases. Nevertheless,
robotic surgery entails longer operative times and higher
costs, and its true benefit for CME-specific oncologic dis-
section remains uncertain. Most previous meta-analyses
have evaluated robotic versus laparoscopic right colec-
tomy without verifying whether CME was consistently
performed, or they pooled both right- and left-sided col-
ectomies [3]. As a result, the distinct oncologic implica-
tions of robotic assistance in confirmed CME procedures
remain unclear. This evidence gap justifies a focused syn-
thesis restricted to studies explicitly reporting CME-ver-
ified resections, ensuring comparable surgical intent and
oncological standards.

This systematic review and meta-analysis aimed to
synthesize the existing evidence comparing RCME and
LCME in the treatment of right-sided colon cancer,
focusing exclusively on CME and evaluating surgical,
pathological, and oncological outcomes.

Methods

This systematic review and meta-analysis were structured
according to the PRISMA 2020 guidelines (Preferred
Reporting Items for Systematic Review and Meta-analy-
sis) [7] and checked according to the AMSTAR 2 guide-
lines (assessing the methodological quality of systematic
reviews) [8]. The protocol of this study was registered in
PROSPERO under the number CRD420251006360.

Electronics searches

Searches were conducted in PubMed/MEDLINE,
Embase, Cochrane Central Register of Controlled Tri-
als (CENTRAL), and Scopus from January 1st, 2005, to
March 6th, 2025. Google Scholar was used for gray litera-
ture screening only; duplicates were removed using End-
Note X9 and manually verified for relevance and quality.
No language restrictions were applied to find the highest
possible number of articles in the literature. Keywords
used were “robotic surgery”; “laparoscopic surgery”;
“complete mesocolon excision”; “colon cancer’, “colec-
tomy’, “outcome’, “morbidity’; mortality’, and “oncologi-
cal outcomes”. We selected the titles and abstracts of the
relevant studies. The reference lists of all included studies
and relevant systematic reviews were screened manually
for additional citations. The different research strategies
used for these databases are reported in Supplementary
File 1.

Study selection

Randomized controlled trials (RCTs) and controlled
clinical trials (CCTs) comparing RCME and LCME for
right colon cancer. Trials that compared robotic and
laparoscopic right colectomies without complete meso-
colon excision were excluded. Articles published in peer-
reviewed journals were included in this study. Data from
non-comparative studies, review articles, editorial letters,
abstracts only, comments, video vignettes, and case series
(fewer than ten cases) were excluded.

Participants

Patients of either sex who underwent surgery for right
colon cancer and right colectomy with CME using a
robotic or laparoscopic approach with or without neoad-
juvant treatment.

Intervention group (RCME group)
CME for surgery for right colon cancer using the robotic
approach.
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Control group (LCME group)
CME for surgery for right colon cancer using the laparo-
scopic approach.

Endpoints measures primary endpoints were opera-
tive outcomes (morbidity, operative time, bleeding, blood
loss, and conversion rate). The secondary endpoints were
postoperative recovery (ileus, hospital stay, time to first
flatus, and time to oral intake), pathological outcomes
(the number of lymph nodes harvested and the number
of positive lymph nodes), and oncological outcomes (dis-
ease-free survival (DFS), and overall survival (OS)).

Study selection

Two authors independently reviewed all the abstracts.
All studies with full text that met the inclusion criteria
were retained. Disagreements were resolved through
discussion after consulting a third member of the
review team. Only studies that explicitly verified CME
were included. Verification requires at least one of the
following:

1 Description of CME and central vascular ligation
(CVL) or D3 lymphadenectomy in the operative
technique.

2 Confirmation by intraoperative or pathological
photo-documentation of intact mesocolic planes;
or reference to a previously validated CME protocol
(Hohenberger et al. [2] or equivalent).

Studies that did not specify CME criteria or lacked docu-
mentation of CVL/D3 dissection were excluded.

Evaluation of study quality and risk of bias

All studies that met the selection criteria were inde-
pendently evaluated by two authors using the MINORS
scale [9] and Newcastle-Ottawa scale [10] for CCT and
CONSORT for RCTs [11]. The Cochrane risk of bias
assessment tool for bias (RoB2) [6] was used for bias
assessment.

Data extraction

Two authors independently extracted data using a stan-
dardized data-extraction sheet. Extracted items included
study design, country, patient demographics, CME
verification method, operative outcomes, pathological
variables, and survival data (DFS, OS). Each included
propensity-matched cohort was reviewed to confirm
unique patient populations and eliminate any overlap. No
duplicated or overlapping cohorts were detected. When
odds ratios (OR) and 95% confidence intervals were
not reported, they were estimated from Kaplan—Meier
curves using the PlotDigitilizer Online App method or by
contacting the study authors. DFS and OS were synthe-
sized using pooled ORs under a random-effects model.
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Assessment of heterogeneity

Heterogeneity was assessed using three strategies: the
Cochran Chi? test (Q test) and Tau® [12], which estimates
the variance of true effects; graphical exploration through
funnel plots [13]; and sensitivity analysis, including sub-
group analysis when applicable.

Summary of findings

Two authors independently evaluated the evidence of
the primary outcomes. We evaluated, developed, and
assessed the recommendations (GRADE) [14]. We
used the methods and recommendations described in
Sect. 8.5 and 8.7 and Chaps. 11 and 12 of the Cochrane
Handbook for systematic reviews of interventions. We
used GRADEpro GDT software to prepare a Summary
of Findings table. Using footnotes and comments, we
explained the reasons for downgrading or upgrading the
included studies.

Evaluation of effect size

The Review Manager 5.3.5 statistical package from the
Cochrane Collaboration was used for the meta-analysis
[15]. We selected the mean difference (MD) as an effec-
tive measure of continuous data. Odds ratios (OR) with
95% confidence intervals (95% CI) were calculated for
dichotomous variables. A random-effects model was
used. The significance threshold was set at P < 0.05. We
tested the interaction between relevant factors and effect
size estimates. Between-study variance (1?) was esti-
mated using the DerSimonian—Laird method, with sensi-
tivity analyses using Paule—-Mandel and REML estimators
to test robustness. Continuity corrections of 0.5 were
applied for zero-event studies in both arms, and the Peto
method was used for sensitivity analyses when applicable.

Results

Bibliographic research

The literature search yielded 20 eligible studies. Seven
comparative studies were included [16—22]. The PRISMA
flow diagram of bibliographic research is shown in Fig. 1.
Five studies were excluded for the following reasons: one
study presented duplicated data from the retained studies
[23], one systematic review and meta-analysis compar-
ing RCME with LCME or CME-free laparoscopic colec-
tomies in right and left colon cancers [3], one systematic
review of robotic CME [24], one review article of CME
in mini-invasive surgery [25], and one study comparing
robotic and laparoscopic procedures without CME [26].
Table 1 summarizes the demographic data of the seven
included studies. These studies were published between
2012 and 2024, and originated in Turkey, Singapore,
South Korea, Italy, and China. Most studies were retro-
spective, with only one RCT [19]. The sample size varied
significantly, ranging from 18 patients to 284 patients. A
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Fig. 1 PRISMA 2020 flow diagram for search strategy

total of 733 patients were included in all the studies, with
364 in the RCME group and 369 in the LCME group,
ensuring a nearly balanced comparison between the
two surgical approaches. The demographics across stud-
ies showed that the mean age ranged from 47.7 to 74.6
years, with a balanced gender distribution between male
and female participants in both groups. The BMI val-
ues were generally similar across the RCME and LCME
groups, mostly falling between 22.5 and 26.2 kg/m*.
The American Society of Anesthesiologists (ASA) score
has been reported in most studies, ranging from 1 to 3,
indicating varying levels of preoperative health status
between patients. Regarding surgical techniques, all stud-
ies used the Da Vinci robotic system (Intuitive Surgical,
LTD., Sunnyvale, USA), with different versions, including

the Da Vinci Si and Da Vinci Xi. Tumor sizes have been
reported in some studies, with values ranging from 4 to
4.7 cm. The follow-up period varied between studies,
ranging from 60 months to shorter durations in a few
studies.

Operative outcomes
Morbidity

Postoperative morbidity was reported in seven stud-
ies [16—22]. It occurred in 76 of the 353 patients in the
RCME group and 80 of the 356 patients in the LCME
group. The OR was 0.95 (95% CI [0.66, 1.37], p = 0.79),
indicating no statistically significant differences between
the two groups in terms of postoperative morbidity risk.



Page 5 of 12

577

(2025) 25

Chaouch et al. BMC Surgery

UOISIDX3 U0J0D0SaW 333]dW0d )/ ‘3|BWD} 4 ‘D|BW Jy/ ‘UOISIDXD UOJ020SaW 233|d W0 J130G0Y FADY ‘S1SIBO|0ISaYISaUY JO A321D0S URDLISWYY/SY ‘Xapul ssew Apog jg‘Adodsosede| gg

Apnis
1yo1ew
521025 AIS
-uad
-oidimuad
¥S5/5S € -nnw
|esa3e| IS 9//99 T ‘10T aARRds ABojo>u0
- sz/6l 09/09 Ol _Ipay - Puiaed /e L §ee/STe €9:6£/89%L ¥€9/7°€9 AInr-9L0z ANt wl il 8¢ -on9y eulyo ul sispuoly €¢0C uel|
/oL v
€v/8E € €10C Apmis
|eiae| IS 9g/ov T JEIC[WENINE andads ABojoduQ [e>
- Suel 09/09 O} [RIPAN - buaeg  olgl L 85e/1'SC [YYS/YShy CLL/TLL 00T 12q00 00l 00l 00¢ -0y Ay -1BING Jo sjeuuy 8Loz  olbourds
€0 € 020C Apmis
|eiae| 1X ur ¢ Jaquiada( - andads QUPIPAN
- sy L OlPIPAN - buiaeq Uy oL - GG/€S CES/LLy 610T Yaie oL 8 8l 0Ny Asung aisusyaiduiod Leoe upfsid
ety
oy € Loz [es1l>
Jouadns IS 7L/l ¢ AInr - 600 paz! 2310y A19bins jo
12/5¥C - L ouousul  y/Ll'y PUARQ  LT/SL L gEUVYC 6L91/1TvL 5'99/8'C9 Jaquimidag Se Se 0/ -Wopuey Uinos - [euinor ysnug cloe Sied
Apnis
Jopadns IX /8 € /l0zaunf aADads alod A1abing dnoq
- 1444 L Oliousju| S/ Puined /8 T Lye/Lee 01:9/901 969/989 - 510z Anf 9l 9l 43 -onay  -ebuis -0y 4o [eunor 810C nbN
1yo1ew
21025 A)Is
-uadoid e
ymApnas
IX PUIA 9/L € |eoiuip
[eJo3e| ea/s  ol/LL ¢ 610z aunf oARDds Adodsopug
- St/vl L O} [elps L'v/y PUiNeg v/ L L'ye/ec LEL/9FL 9%//90/ -10¢ Aenuer 6C 9¢ SS -0l13y ANt [e216ins 0c0c [218333)
21025 AIs
-uadoid
e yim sanbiuyda|
Apnis aAl} [e2161ng
Ly € Lzoe ->adsonal pasueApy g
|eiae| X /l/€T T Jaquiada( - 19U o1dodsopuso)
- S8l 09/09  O1[eIpaN - buaeg  €l/0L L §'Se/TT slige/siee 19/99  vLOT YIew A L€ 174 -9buis  Asung -edejo jeuinor ¥20c  erdheyby
Apnis
JWDT1/ANDY joqoi JNDT  IWDT/IWDY ubissp  ayyyo Sweu
(syyuow) ydeoudde azis  ayrjo /ANWDY (zw/By JWDT/ANDY JWDT/ANDY pousad  dnoi6  dnoib azis  JoadAy uibuo jo uonedignd Joyine
1YOSNOD SHONIW  dnmojjo4 JWD 4nownp adA] a10dsysy  ‘ueaw) JNg (4:W) Jopusn (s1eak) aby uoisnpuj JND1 JWDY 3jdwes Apmis Anuno) leuinor JO Jedp 18414
SoIpN1s paulelal 9y} JO elep pue UEQSDOC\_WD L 9|jqel



Chaouch et al. BMC Surgery (2025) 25:577 Page 6 of 12
RCME LCME Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aghayeva 0 37 0 37 Mot estimable
Ceccarelli 0 20 0 20 Mot estimable
MNgu 0 1 0 12 Mot estimable
Park 0 35 0 35 MNot estimable
Piskin 0 8 0 10 MNot estimable
Spinoglio 0 100 7 100 50.2% 0.06 [0.00,1.10) ——
Tian 0 142 6 142 498% 0.07 [0.00,1.32) —R—
Total (95% Cl) 353 356 100.0% 0.07 [0.01, 0.52] R
Total events 0 13
Heterogeneity: Tau*=0.00; Chi*=0.01, df=1 (P=0.93); F=0% -0.001 071 110 1000'

Test for overall effect: Z=2.59 (P =0.010)

Fig. 2 Forest plot of the conversion rate

Favours [RCME] Favours [LCME]

RCME LCME Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aghayeva 340 60 37 300 90 37 125% 40.00([5.15,74.85) =
Ceccarelli 2252 73 20 1659 302 20 126% 59.30([24.68,93.92) L
Ngu 2325 4375 4 1787 41.25 12 87% 53.80([4.98102.62) =
Park 185 41 35 130 43 35 18.3% 65.00([45.32, 84.68) e
Piskin 283.75 5062 8 227 5618 10 B86% 56.75(7.32,106.18) T —
Spinoglio 279 80 100 236 68 100 18.0% 43.00([22.42 63.58) ===
Tian 2009 621 142 1823 334 142 21.3% 18.60([7.00,30.20) -
Total (95% CI) 346 356 100.0% 45.62[27.47,63.78] &
Heterogeneity: Tau®= 367.50; Chi*= 20.41, df=6 (P =0.002); F=71% _2500 _150 b 160 260

Testfor overall effect: Z= 4.93 (P < 0.00001)
Fig. 3 Forest plot of the operative time

Bleeding

Overall postoperative morbidity was recorded in five
studies [16, 17, 19, 21, 22], with two of 334 patients in
the RCME group and seven of 334 patients in the LCME
group experiencing bleeding. The OR was 0.38 (95% CI
[0.10, 1.53]; p = 0.17), indicating that there were no statis-
tically significant differences in bleeding between RCME
and LCME.

Blood loss

Blood loss was evaluated in four studies [15, 18, 19, 21],
with 356 patients in the RCME group and 356 patients in
the LCME group, respectively. The mean difference was
- 4.60 (95% CI [-27.73, 18.53], p = 0.70), which showed
no significant difference in intraoperative blood loss
between the two groups. There was heterogeneity among
the studies with Tau?=470.

Conversion to open surgery

Conversion to open surgery was recorded in seven stud-
ies [16—22]. None of the 353 patients in the RCME group
required conversion, whereas 13 of the 356 patients in
the LCME group required conversion. The OR was 0.07
(95% CI [0.01, 0.52], p = 0.01), demonstrating a signifi-
cantly lower conversion rate in the RCME group than in
the LCME group (Fig. 2).

Favours [RCME] Favours [LCME]

Operative time

Operative time was compared in seven studies [16—
22], with 346 and 356 patients in the RCME and LCME
groups, respectively. The mean difference was 45.6 min
(95% CI [27.47, 63.78], p < 0.00001), indicating that
RCME required a significantly longer operative time than
LCME. There was heterogeneity among the studies, with
Tau® = 367.5 (Fig. 3).

Post-operative recovery
Postoperative ileus

Postoperative ileus was reported in four studies [16,
19, 21, 22], occurring in 13 of 314 patients in the RCME
group and 15 of 314 patients in the LCME group. The
OR was 0.88 (95% CI [0.40, 1.92], p = 0.74), indicating no
significant differences between the two groups regarding
the occurrence of postoperative ileus.

Time to oral intake

Time to oral intake was reported in six studies [16, 17,
19-22], evaluated in 333 patients in the RCME group
and 336 patients in the LCME group. The MD was - 0.05
(95% CI [-0.34, 0.24], p = 0.72), indicating no significant
differences between the two groups regarding the time of
oral intake. There was a low heterogeneity rate among the
studies (Tau®=0.04).
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Time to first flatus

Time to first flatus was reported in six studies [16, 17,
19-22], evaluated in 316 patients in the RCME group
and 319 patients in the LCME group. The MD was - 0.03
(95% CI [-0.33, 0.26], p = 0.83), indicating no significant
differences between the two groups regarding the time of
first flatus. There was a low heterogeneity rate among the
studies (Tau’=0.06).

Hospital stay

Seven studies [15-21] evaluated hospital stays, with 353
patients in the RCME group and 356 in the LCME group.
The mean difference was — 0.10 (95% CI [-0.61, 0.40], p
= 0.69), suggesting that there were no significant differ-
ences in hospitalization duration between RCME and
LCME.

Pathological outcomes

Harvested lymph nodes

The number of lymph nodes was analyzed in seven stud-
ies [16-22], with a total of 353 patients in the RCME
group and 356 in the LCME group. The mean difference
between the two groups was 2.05 (95% CI [-1.53, 5.63],
p = 0.26), indicating that there was no significant differ-
ence in the number of lymph nodes between RCME and
LCME. There was heterogeneity among the studies, with
Tau®=11.57.

Number of positive lymph nodes

The number of positive lymph nodes was analyzed
in two studies [17, 18], with a total of 31 patients in
the RCME group and 32 in the LCME group. The MD
between the two groups was 0.43 (95% CI [-0.81, 1.67], p
= 0.50), indicating that there was no significant difference
in the number of positive lymph nodes between RCME
and LCME.
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Oncological outcomes

Disease-free survival

Two studies reported the rate of DFS [16, 22]. There was
no difference between the RCME group and the LCME
group in terms of 1-year DFS, 3-year DFS, and 5-year
DFS. The OR was 1.25 (95% CI [0.48, 3.30], p = 0.65), 0.69
(95% CI [0.35, 1.33], p = 0.26), and 1.15 (95% CI [0.25,
5.27], p = 0.86), respectively.

Overall survival

Two studies reported the rate of OS [16, 22]. There was
no difference between the RCME group and the LCME
group in terms of 1-year OS, 3-year OS, and 5-year OS.
The OR was 1 (95% CI [0.14, 7.20], p = 1), 0.52 (95% CI
[0.07, 3.87], p = 0.52), and 1.2 (95% CI [0.67, 2.15], p =
0.55), respectively.

Quality assessment of the included studies and reporting
the effects of RCME.

The quality assessment and risk of bias for the retained
clinical trials are reported in Tables 1 and 2, respectively.
The different outcomes after the pooled analysis were
summarized in Table 3. A summary of findings for RCME
versus LCME in right-sided colon cancer is reported
in Table 4. This review shows that when the right com-
plete mesocolon is performed robotically, compared with
laparoscopy:

« It probably increases the operating time.

+ It may lead to a lower conversion rate to open
surgery.

« It may provide a similar hospital stay.

+  We do not know if it causes additional morbidity,
lymph node harvest, positive lymph nodes, bleeding,
ileus, time to first flatus, time to oral intake, DFS, and
Os.

Table 2 Quality assessment and risk of bias assessment of the retained clinical trial

First author RoB2 for Randomized controlled trials

Bias due to Randomiza- Bias due to Devia- Bias due to Miss- Bias in Measure- Bias in Selection of  Overall
tion Process tions from Intended ing Outcome ment of the the Reported Result Risk
Interventions Data Outcome of Bias
Judgment
Park low Risk some concerns Low Risk some concerns Low Risk some
concerns
NOS for non-randomized controlled trials
Selection (0-4) Comparability (0-2) Outcome (0-3)  Total Score (/9)
Aghayeva 4 2 3 9
Ceccarelli* 3 1 2 6
Ngu 3 1 2 6
Piskin 2 1 2 5
Spinoglio 4 2 3 9
Tian 4 2 3 9
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Table 3 The pooled analysis of the different outcomes

Outcomes Number of studies RCME group LCME group OR/MD 1C 95% 1% (%) Tau® p
Operative outcomes

Morbidity 7 76/353 80/356 0.95 0.66to 1.37 0 0 0.79
Bleeding 5 2/334 7/334 038 0.10to 1.53 0 0 0.17
Blood loss 4 356 356 —4.60 —27.731t0 1853 89 470.28 0.7
Conversion 7 0/353 13/356 0.07 0.01t00.52 0 0 0.01
Operative time 7 346 356 45.62 2747 t0 63.78 71 367.5 <0.01
Postoperative recovery

lleus 4 13/314 15/314 0.88 040to 1.92 0 0 0.74
Time to oral intake 6 333 336 —-0.05 -0.34t00.24 29 0.04 0.72
Time to first flatus 6 316 319 -0.03 —0.331t00.26 54 10.91 0.83
Hospital stay 7 353 356 -10 —0.611t0 040 0 0 0.69
Pathological outcomes

Number of harvested LN 7 353 356 2.05 -1.53t05.63 57 11.57 0.26
Number of positive LN 2 31 32 043 -0.81to 1.67 0 0 0.50
Oncological outcomes

1-year OS 2 177/179 177/179 1 0.14t0 7.20 0 0 1
3-year OS 2 156/179 1717179 0.52 0.07to0 3.87 61 141 0.52
5-year OS 2 154/179 150/179 1.2 0.67to 2.15 0 0 0.55
1-year DFS 2 171/179 169/179 1.25 0.48t0 3.30 0 0 0.65
3-year DFS 2 148/179 157/179 0.69 03510133 10 003 0.26
5-year DFS 2 148/179 152/179 1.15 0.25to5.27 80 0.99 0.86

RCME Robotic Complete Mesocolic Excision, LCME Laparoscopic Complete Mesocolic Excision, OR Odds Ratio, MD Mean Difference IC 95% 95% Confidence Interval,
I?Heterogeneity Tau? Between-study variance LN Lymph Nodes OS Overall Survival DFS Disease-Free Survival.

Discussion

This systematic review and meta-analysis found that
RCME for right-sided colon cancer is associated with a
significantly lower conversion rate to open surgery com-
pared to LCME. However, RCME was also linked to
longer operative time. No significant differences were
observed between the two approaches regarding postop-
erative morbidity, blood loss, ileus, hospital stay, lymph
node yield, or long-term oncological outcomes, including
disease-free and overall survival.

Our study found two differences in the efficacy of
RCME and LCME. RCME significantly reduced the con-
version rate to open surgery compared with LCME (0%
vs. 3.5%). However, this was associated with significantly
longer operating time.

The lower observed conversion rate in RCME may be
related to the improved visualization and instrument
articulation of robotic systems [27]. However, these infer-
ences remain speculative as no included study quantita-
tively assessed ergonomics or surgeon workload [6].

Further prospective analyses are required to validate
whether these technical features directly influence con-
version outcomes [28]. Additionally, robotic surgery
provides better access to difficult anatomical areas, par-
ticularly in patients with obesity or previous surgeries
where laparoscopic mobility with straight instruments is
limited [21]. In the study by Spinoglio et al. [21], laparo-
scopic conversions occurred in seven out of 100 patients
(7% of cases). This was due to adhesions in two cases,

technical difficulties in three cases, and inability to per-
form an intracorporeal anastomosis in two cases. Tian et
al. [22] reported a statistically lower conversion rate in the
RCME group (0% vs. 4.2%, p = 0.03). These conversions
were due to severe adhesions in four cases and massive
bleeding in two cases. It seems that these difficulties can
be resolved by robotic dexterity [13, 14]. Furthermore,
the absence of conversion in the RCME group across
included studies highlights a consistent benefit, which
may support broader implementation in high-risk popu-
lations. We should highlight the impact of conversions
to open surgery when evaluating the cost-effectiveness.
While reduced conversion could theoretically influence
hospital costs, none of the included studies provided for-
mal cost analyses. Therefore, the economic implications
of RCME remain uncertain, and future cost-effectiveness
studies are needed to assess whether potential clinical
advantages translate into economic benefit. However, it
is important to recognize that the absence of conversions
in the RCME group across our included studies may also
be influenced by publication bias, small overall sample
size, and inter-study heterogeneity, and should therefore
not be interpreted as definitive evidence of superiority.
On the other hand, the longer operative time associated
with RCME may be influenced by learning-curve effects
and differences in robotic platform generations. Earlier
studies using the Da Vinci Si platform generally reported
longer docking and setup times, whereas more recent
Xi-based series showed reduced operative duration. A
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Table 4 Summary of findings table of RCME versus LCME

Outcomes Neof par- Certainty Relative Anticipated ab-
ticipants  of the effect solute effects
(studies) evidence  (95%Cl) Risk Risk
Follow-up (GRADE) with  differ-
LCME ence with
RCME
9 fewer
per 1000
(64 fewer
to 60
more)
37 per 34 fewer
1000 per 1000
(36 fewer
to17
fewer)
MD 2.05
higher
(1.53
lower
t0 5.63
higher)
MD 45.62
higher
(2747
higher
t0 63.78
higher)
13 fewer
per 1000
(19 fewer
to11
more)
OR0.88  48per 5 fewer
(040to 1000 per 1000
1.92) (28 fewer
t0 40
more)
MD 4.6
lower
(27.73
lower
t0 18.53
higher)
MD 0.1
lower
(0.61
lower to
0.4 higher)
*The risk in the intervention group (and its 95% confidence interval) is based
on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% Cl). CI confidence interval, MD mean difference,
OR odds ratio

GRADE Working Group grades of evidence

Morbidity 709 (7

studies)

OR095 225
(066to  perl
1.37) 000

SO00O

Very low?

OR0.07
(0.01to
0.52)

Conversion

00 OO0

studies) Low

709 (7
studies)

Harvested
lymph
nodes

QOO0 - -

Very low

702 (7
studies)

Operative
time

SO0 - -

Moderate”

668 (5
studies)

Bleeding SOOO Oro038

Very low®?  (0.10to
1.53)

21 per
1000

lleus 628 (4
studies)

S000

Very low?

Blood loss 712 (4

studies)

DOOO0 - -

Very low®

Hospital 709 (7 ePO0O - -

stay studies) Low

High certainty: we are very confident that the true effect lies close to that of
the effect estimate. Moderate certainty: we are moderately confident in the
effect estimate: the true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different. Low certainty: our
confidence in the effect estimate is limited: the true effect may be substantially
different from the estimate of the effect. Very low certainty: we have very little
confidence in the effect estimate: the true effect is likely to be substantially
different from the estimate of effect.
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recently published European multicenter analysis on the
implementation of RCME on 551 patients demonstrated
the safety of RCME and good lymph nodes retrieval fol-
lowing a stepwise training program [29]. Piozzi et al
[30] emphasized that RCME, despite being promising,
requires a structured learning approach, significant case
volume, and mentorship to ensure safety and effective-
ness. A case volume for proficiency is required. Studies
suggest that proficiency in LCME is achieved in 24-33
cases [31], while RCME requires approximately 27 cases
after extensive laparoscopic experience [32]. However,
some studies have indicated that the transition from
open CME to RCME can be achieved safely without prior
LCME experience [33]. This could encourage the wider
adoption of minimally invasive CME techniques and
highlight the interest of a structured training program.
In addition, the operation can be reduced in CME using
preoperative navigation with CT angiography recon-
struction, which could help better delineate the complex
vascular anatomy of the right colon [34], using virtual
reality simulators and robotic platforms that can provide
hands-on experience in a controlled environment, and
proctoring or mentoring.

Regarding the safety of RCME and LCME, our study
concluded that these two surgical approaches were fea-
sible and safe. We observed comparable overall morbid-
ity, blood loss, and bleeding rates. In different retained
studies, there was no high incidence of major complica-
tions. In the pooled analysis, there were no differences
between the two groups in terms of bleeding or blood
loss. The heterogeneity among different studies on blood
loss could be explained by the absence of standardized
measurement tools for this outcome. In a study by Tian
et al. [22], vascular injury caused conversion to open sur-
gery in two cases in the LCME group: one for a superior
mesenteric artery lesion and one for middle colic artery
injury. Furthermore, we highlight for the second time the
interest in preoperative CT angiography navigation or
reconstruction to reduce blood loss before right colec-
tomy with CME [34].

Postoperative recovery is a critical factor in evaluating
the effectiveness of RCME compared to LCME.

Although prior studies in other robotic procedures
have suggested potential reductions in ileus rates due to
more stable dissection and limited bowel handling [35].
This is because of more precise dissection and reduced
tissue trauma, which minimizes intestinal handling. The
improved stability of robotic instruments and improved
visualization contribute to less mechanical irritation of
the bowel, potentially accelerating the return of intesti-
nal function [36]. However, our pooled analysis found no
significant difference in ileus between RCME and LCME.
Therefore, any presumed physiological mechanism
remains unproven within CME-specific right colectomy
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cohorts. Differences in postoperative recovery between
RCME and LCME may be partly influenced by institu-
tional perioperative protocols, particularly ERAS imple-
mentation. Enhanced recovery pathways can shorten
hospital stay, accelerate return of bowel function, and
standardize analgesia and mobilization regimens, poten-
tially diminishing measurable differences between sur-
gical approaches. While RCME offers ergonomic and
technical advantages, these must be weighed against
higher acquisition, maintenance, and consumable costs,
particularly in resource-limited settings. Cost-effec-
tiveness may be more favorable in high-volume cen-
ters, complex cases, or where reduced conversion rates
translate into measurable savings. Similar considerations
have been reported in other colorectal procedures. A
recent comparative study on robotic versus laparoscopic
extended total mesorectal excision for rectal cancer [37]
found that while robotics may enhance technical preci-
sion, its added value must be evaluated alongside costs,
learning curves, and institutional resource availability.

Regarding hospital stay, data from a recent meta-analy-
sis published by Negrut et al. [38] suggest slightly shorter
hospitalization for robotic right colectomy than for lap-
aroscopic right colectomy (MD = 0.42 days, p = 0.003).
Similarly, another systematic review and meta-analysis
by Oweira et al. [3] compared RCME with laparoscopic
colectomy with or without CME. The pooled analysis
concluded that there was no significant difference in hos-
pital stay between the two groups. However, while the
robotic approach may offer advantages in recovery, the
difference in hospital stay is often influenced by institu-
tionally enhanced recovery protocols rather than by sur-
gical techniques. Compared to these two meta-analysis
[3, 38], our study offers several distinct advantages. First,
unlike Negrut et al. [38], who broadly compared robotic
and laparoscopic colectomies without consistently isolat-
ing cases of CME, our review exclusively included stud-
ies that performed CME in both arms, ensuring a more
homogeneous and oncologically relevant comparison.
Second, while Oweira et al. [3] included a mixed cohort
of right and left colectomies, with or without CME, we
focused solely on right-sided colon cancer treated with
CME, which allows for greater surgical consistency, out-
come specificity, and a homogeneous study population.
Third, our meta-analysis incorporates the most recent
studies, capturing contemporary surgical techniques and
robotic platforms such as the Da Vinci Xi, which were
underrepresented in earlier reviews. Finally, our detailed
evaluation of both operative and long-term oncologi-
cal outcomes, including DFS and OS, provides a more
comprehensive assessment of the relative performance of
robotic versus laparoscopic CME.

The oncological safety of RCME versus LCME remains
an important point of discussion, particularly concerning
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the number of lymph nodes harvested and adherence
to principles of CME. The robotic approach provides
greater dexterity and improved visualization, allowing
for more meticulous lymphadenectomy, especially in dif-
ficult anatomical regions [39]. Studies comparing RCME
and LCME have reported comparable lymph node yields
with robotic procedures [16, 21]. This validates the onco-
logical safety of the two approaches for CME, confirmed
in our study by the absence of difference between the two
groups in terms of DFS and OS. While RCME showed a
slight trend toward higher lymph node yield, the differ-
ence did not reach statistical significance, indicating that
both approaches achieve adequate oncological resection
when performed by experienced teams.

Some limitations must be acknowledged. Owing to
the availability of only one RCT, we included additional
CCTs with variable degrees of risk of bias. The relatively
small sample size, variability in surgeon experience,
robotic platforms, and perioperative protocols can influ-
ence the outcomes and reduce the generalizability of
these findings.

The observed 0% conversion rate in RCME should be
interpreted cautiously, as this could reflect selection bias,
publication bias, or statistical anomaly given the small
number of events and heterogeneity across studies. It is
worth noting that some outcomes, such as blood loss and
lymph node harvest, showed high inter-study heteroge-
neity. Even more, subgroup analyses or meta-regression
to explore heterogeneity (e.g., by robotic platform, sur-
geon experience, or publication year) were not feasible.
This could reflect differences in measurement methods,
surgeon experience, or CME technique across institu-
tions. The CME differences between the East and West
could impact on the quality of the comparison between
papers. Then, a need for standardized reporting and
CME protocols in future studies, like the RRoC-STAR
Delphi consensus [40], is mandatory. Another limita-
tion is the extensive period of the papers included. Since
RCME has been standardized relatively recently and is
better with the most modern platforms. Finally, long-
term outcomes such as quality of life and nutritional sta-
tus were not evaluated.

Conclusion

This study systematically assessed the existing evidence
comparing RCME and LCME for right-sided colon can-
cer, with a focus on surgical outcomes, evidence, and
postoperative morbidity. RCME is a safe and feasible
alternative to LCME for right-sided colon cancer, show-
ing an observed lower conversion rate in the available
studies. Given the small sample size and the heterogene-
ity of the included studies, this finding should be inter-
preted with caution. Multicenter RCTs, with long-term
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followup, p are expected to provide high-quality evidence
in the future.

Abbreviations

CRC Colorectal Cancer
CME Complete Mesocolic Excision
LCME Laparoscopic Complete Mesocolic Excision

RCME Robotic Complete Mesocolic Excision

RCT Randomized Controlled Trial

ccT Controlled Clinical Trial

PRISMA Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

AMSTAR A MeaSurement Tool to Assess Systematic Reviews

MINORS Methodological Index for Non-Randomized Studies

CONSORT  Consolidated Standards of Reporting Trials

ASA American Society of Anesthesiologists

GRADE Grading of Recommendations, Assessment, Development and
Evaluations

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512893-025-03340-7.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
None.

Authors’ contributions

M.A.C. conceived and designed the study, conducted the formal analysis,
interpreted the data, and drafted the manuscript. A.G. contributed to

data collection, validation, and manuscript editing. BK. performed the
literature review, managed data curation, and prepared figures and tables.
M.A.D. assisted with methodology development and critically reviewed

the manuscript. PPB. provided validation, supervision, and clinical insights.
G.N.P handled statistical analysis and data visualization. J.S.K. contributed to
supervision and critical manuscript revision. W.F. supported methodological
guidance and resource provision. C.R. offered senior supervision and
manuscript review. H.O. oversaw the project, contributed to study conception,
and approved the final version of the manuscript.

Funding
The authors have no conflicts of interest or financial ties to disclose for this
submitted work.

Data availability
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

This study involved only human participants. This was a retrospective analysis
of published cases that did not require informed consent. Ethical approval and
consent to participate were not included in this review.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Visceral and Digestive Surgery, Fattouma Bourguiba
University Hospital, University of Monastir, Monastir, Tunisia
’Department of Visceral Surgery, Perpignan Hospital, Perpignan, France

Page 11 of 12

3Department of Anesthesiology, Montreuil Hospital Center, Montreuil,
France

“Department of Surgery, Dipartimento di Scienze della Salute, Asst Santi
Paolo e Carlo, University of Milan, Milan, Italy

Department of Colorectal Surgery, Portsmouth Hospitals University NHS
Trust, Portsmouth, UK

Department of Surgery, Universitatsmedizin Mannheim, Heidelberg
University, Mannheim, Germany

Received: 4 May 2025 / Accepted: 3 November 2025
Published online: 28 November 2025

References

1. Diaz-VicoT, Fernandez-Hevia M, Sudrez-Sanchez A, Garcia-Gutiérrez C, Mihic-
Goéngora L, Ferndndez-Martinez D, et al. Complete mesocolic excision and
D3 lymphadenectomy versus conventional colectomy for colon cancer: a
systematic review and meta-analysis. Ann Surg Oncol. 2021;28(13):8823-37.

2. Hohenberger W, Weber K, Matzel K, Papadopoulos T, Merkel S. Standardized
surgery for colonic cancer: complete mesocolic excision and central ligation—
technical notes and outcome. Colorectal Dis. 2009;11(4):354-64.

3. Oweira H, Reissfelder C, Elhadedy H, Rahbari N, Mehrabi A, Fattal W, et al.
Robotic colectomy with complete mesocolic excision versus laparoscopic
colon resection with or without CME for colon cancer: a systematic review
and meta-analysis. Ann Surg Oncol. 2023;105(2):113-25.

4. Chaouch MA, Dougaz MW, Bouasker |, Jerraya H, Ghariani W, Khalfal-
lah M, et al. Laparoscopic versus open complete mesocolon excision in
right colon cancer: a systematic review and meta-analysis. World J Surg.
2019;43(12):3179-90.

5. Chaouch MA, Kellil T, Jeddi C, Saidani A, Chebbi F, Zouari K. How to prevent
anastomotic leak in colorectal surgery? A systematic review. Ann Coloproctol.
2020;36(4):213-22.

6.  Chaouch MA, Gouader A, Mazzotta A, Costa AC, Krimi B, Rahbari N, et al.
Robotic versus open total pancreatectomy: a systematic review and meta-
analysis. J Robotic Surg. 2023;17(4):1259-70.

7. Page MJ, Moher D, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD et al.
PRISMA 2020 explanation and elaboration: updated guidance and exemplars
for reporting systematic reviews. BMJ. 2021;n160.

8. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J et al. AMSTAR 2:

a critical appraisal tool for systematic reviews that include randomised or
non-randomised studies of healthcare interventions, or both. BMJ. 2017 Sept
21,4008

9. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi J. Methodological
index for non-randomized studies (MINORS): development and validation of
anew instrument. ANZ J Surg. 2003;73(9):712-6.

10.  Peterson J, Welch V, Losos M, Tugwell P. The Newcastle-Ottawa scale (NOS)
for assessing the quality of nonrandomised studies in meta-analyses. Ottawa
(ON): Ottawa Hospital Research Institute; 2011.

11, Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, et al. The
revised CONSORT statement for reporting randomized trials: explanation and
elaboration. Ann Intern Med. 2001;134(8):663-94.

12. Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ 2003 Sept 4,327(7414):557-60.

13. Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by
a simple, graphical test. BMJ. 1997,315(7109):629-34.

14.  Balshem H, Helfand M, Schiinemann HJ, Oxman AD, Kunz R, Brozek J, et
al. GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol.
2011,64(4):401-6.

15. Higgins JPT, Green S, editors. Cochrane handbook for systematic reviews of
interventions [Internet]. Version 5.1.0. London (UK): The Cochrane Collabora-
tion; 2011 [cited 2020 Jun 15]. Available from: https://handbook-5-1.cochrane
org/

16. Aghayeva A, Seker ME, Bayrakceken S, Kirbiyik E, Bagda A, Benlice C et
al. Comparison of postoperative outcomes and long-term survival rates
between patients who underwent robotic and laparoscopic complete
mesocolic excision for right-sided colon cancer [Internet]. 2023 [cited 2025
Mar 11]. Available from: https://www.researchsquare.com/article/rs-3307395/
Vi

17.  Ceccarelli G, Costa G, Ferraro V, De Rosa M, Rondelli F, Bugiantella W. Robotic
or three-dimensional (3D) laparoscopy for right colectomy with complete


https://doi.org/10.1186/s12893-025-03340-7
https://doi.org/10.1186/s12893-025-03340-7
https://handbook-5-1.cochrane.org/
https://handbook-5-1.cochrane.org/
https://www.researchsquare.com/article/rs-3307395/v1
https://www.researchsquare.com/article/rs-3307395/v1

Chaouch et al. BMC Surgery

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

(2025) 25:577

mesocolic excision (CME) and intracorporeal anastomosis? A propensity
score-matching study comparison. Surg Endosc. 2021;35(5):2039-48.

Ngu JCY, Ng YYR. Robotics confers an advantage in right hemicolectomy
with intracorporeal anastomosis when matched against conventional lapa-
roscopy. J Robotic Surg. 2018;12(4):647-53.

Park JS, Choi GS, Park SY, Kim HJ, Ryuk JP. Randomized clinical trial of
robot-assisted versus standard laparoscopic right colectomy. Br J Surg.
2012,99(9):1219-26.

Piskin E, Colakoglu MK, Oter V, Ozgiin YM, Aydin O, Bostanci EB. Short-Term
results of robotic versus laparoscopic right hemicolectomy with complete
mesocolic excision. Compr Med. 2021;13(2):136-43.

Spinoglio G, Bianchi PP, Marano A, Priora F, Lenti LM, Ravazzoni F, et al.
Robotic versus laparoscopic right colectomy with complete mesocolic
excision for the treatment of colon cancer: perioperative outcomes and
5-year survival in a consecutive series of 202 patients. Ann Surg Oncol.
2018;25:3580-6.

Tian'Y, Xiong D, Xu M, Fan Q, Zheng H, Shen H, et al. Robotic versus
laparoscopic right hemicolectomy with complete mesocolic excision: a
retrospective multicenter study with propensity score matching. Front Oncol.
2023;13:1187476.

SPINOGLIO, Giuseppe MARANO, Alessandra PRIORA, Fabio, et al. Right
colectomy with complete mesocolic excision: four-arm technique. Robotic
surgery: current applications and new trends. Milano: Springer Milan; 2015.
pp. 125-32.

Petz W, Borin S, Fumagalli Romario U. Updates on robotic CME for right colon
cancer: A qualitative systematic review. J Personalized Med. 2021;11(6):550.
Wilhelm D, Vogel T, Neumann PA, Friess H, Kranzfelder M. Complete meso-
colic excision in minimally invasive surgery of colonic cancer: do we need the
robot? Eur Surg. 2021;53(4):166-74.

Scotton G, Contardo T, Zerbinati A, Tosato SM, Orsini C, Morpurgo E. From
laparoscopic right colectomy with extracorporeal anastomosis to Robot-
Assisted intracorporeal anastomosis to totally robotic right colectomy for
cancer: the evolution of robotic multiquadrant abdominal surgery. J Laparo-
endosc Adv Surg Tech. 2018,;28(10):1216-22.

MADDAH. Mohammadreza. 3D visualization and interactive image manipula-
tion for surgical planning in robot-assisted surgery. 2018.

Pérez-Salazar MJ, Caballero D, Sénchez-Margallo JA, Sdnchez-Margallo FM.
Comparative study of ergonomics in conventional and robotic-assisted
laparoscopic surgery. Sens (Basel). 2024;24(12):3840.

Van Eetvelde E, Duhoky R, Piozzi GN, Perez D, Jacobs-Tulleneers-Thevissen D,
Khan J, et al. European multicentre analysis of the implementation of robotic
complete mesocolic excision for right-sided colon tumours. Colorectal Dis.
2025;27(1):e17287.

Piozzi GN, Subramaniam S, Duhoky R, Hohenberger W, Khan JS. Robotic
complete mesocolic excision for right colon cancer: Learning curve, training,

32

33.

34.

35.

36.

37.

38.

39.

40.

Page 12 of 12

techniques, approach, platforms, and future perspectives. Laparoscopic,
Endoscopic and Robotic Surgery. 2024 June 1;7(2):53-9.

Giani A, Veronesi V, Bertoglio CL, Mazzola M, Bernasconi DP, Grimaldi S, et al.
Multidimensional evaluation of the learning curve for laparoscopic complete
mesocolic excision for right colon cancer: a risk-adjusted cumulative summa-
tion analysis. Colorectal Dis. 2022;24(5):577-86.

Huang P, Li S, Li P, Jia B. The learning curve of Da Vinci robot-assisted hemico-
lectomy for colon cancer: a retrospective study of 76 cases at a single center.
Front Surg. 2022;9:897103.

Hirschburger M, Schneider R, Kraenzlein S, Padberg W, Hecker A, Reichert M.
Right colectomy from open to robotic — a single-center experience with
functional outcomes in a learning-curve setting. Langenbecks Arch Surg.
2022 June;9(7):2915-27.

Chaouch MA, Hussain MI, Gouader A, Krimi B, Mazzotta A, Da Costa AC, et al.
Preoperative CT-Scan angiography reconstruction before right colectomy
with complete mesocolon excision: A systematic review and Meta-analysis. J
Gastrointest Canc. 2025;56(1):37.

Rohloff M, Cicic A, Christensen C, Maatman TK, Lindberg J, Maatman TJ.
Reduction in postoperative ileus rates utilizing lower pressure Pneumo-
peritoneum in robotic-assisted radical prostatectomy. J Robotic Surg.
2019;13(5):671-4.

Ozdemir AT, Altinova S, Koyuncu H, Serefoglu EC, Cimen IH, Balbay DM. The
incidence of postoperative ileus in patients who underwent robotic assisted
radical prostatectomy. Cent Eur J Urol. 2014,67(1):19-24.

Abdelsamad A, Mohammed MK, Serour ASAS, Khalil |, Wesh ZM, Rashidi L, et
al. Robotic-assisted versus laparoscopic-assisted extended mesorectal exci-
sion: a comprehensive meta-analysis and systematic review of perioperative
and long-term outcomes. Surg Endosc. 2024;38(11):6464-75.

Negrut RL, Cote A, Caus VA, Maghiar AM. Systematic review and Meta-Analy-
sis of laparoscopic versus Robotic-Assisted surgery for colon cancer: Efficacy,
Safety, and Outcomes—A focus on studies from 2020-2024. Cancers.
2024;16(8):1552.

Chaouch MA, Hussain MI, Carneiro da Costa A, Mazzotta A, Krimi B, Gouader
A et al. Robotic versus laparoscopic total mesorectal excision with lateral
lymph node dissection for advanced rectal cancer: a systematic review and
meta-analysis. PLoS ONE. 2024;19(5):e0304031.

Sica GS, Anania G, Fiorani C, Siragusa L, Vinci D, Caricato M et al. Standard-
ization of the surgical technique and reporting for radical right colectomy
with central vascular ligation and complete mesocolic excision (RROC-STAR):
Delphi consensus. BJS Open. 2025 June 1;9(3):zraf066.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Robotic versus laparoscopic right colectomy with complete mesocolon excision for right-sided colon cancer: a systematic review and meta-analysis
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Electronics searches
	﻿Study selection
	﻿Participants
	﻿Intervention group (RCME group)
	﻿Control group (LCME group)



