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Summary Twenty-seven experts under the aegis of the French Association of Surgery (AFC)
offer this reference system with formalized recommendations concerning the performance of
right colectomy by robotic approach (RRC). For RRC, experts suggest patient installation in
the so-called ‘‘classic’’ or ‘‘suprapubic’’ setup. For patients undergoing right colectomy for a
benign pathology or cancer, RRC provides no significant benefit in terms of intra-operative blood
loss, intra-operative complications or conversion rate to laparotomy compared to laparoscopy.
At the same time, RRC is associated with significantly longer operating times. Data from the
literature are insufficient to define whether the robot facilitates the performance of an intra-
abdominal anastomosis, but the robotic approach is more frequently associated with an intra-
abdominal anastomosis than the laparoscopic approach. Experts also suggest that RRC offers a
benefit in terms of post-operative morbidity compared to right colectomy by laparotomy. No
benefit is retained in terms of mortality, duration of hospital stay, histological results, overall
survival or disease-free survival in RRC performed for cancer. In addition, RRC should not be
performed based on the cost/benefit ratio, since RRC is associated with significantly higher
costs than laparoscopy and laparotomy. Future research in the field of RRC should consider
the evaluation of patient-targeted parameters such as pain or quality of life and the technical
advantages of the robot for complex procedural steps, as well as surgical and oncological results.
© 2022 Elsevier Masson SAS. All rights reserved.

laparoscopy vs. RRC has been published [7,8]. The current
literature concerning RRC consists largely of retrospective

Right colectomy is one of the most frequent procedures to
treat benign and malignant pathologies of the cecum, right
colon, and hepatic flexure [1,2]. Laparoscopy is considered
the standard minimally invasive approach [3], but the use of
robotic surgery is increasing [4]. In recent years, a growing
number of healthcare establishments have equipped them-
selves with one or more robotic platforms and these are
seeing increasing use in the field of digestive surgery [5].
Robotic right colectomy (RRC) is the ideal procedure
for developing a robotic colorectal surgery program, and
should be mastered initially before proceeding to perform
more complex procedures, such as low anterior resection
of the rectum with complete mesorectal excision [6]. Sci-
entific publications concerning RRC are steadily increasing
but, to date, only one randomized clinical trial comparing

studies with a low level of evidence.

However, we felt it was important to propose this refe-
rence system under the aegis of the French Association
of Surgery (AFC), to answer current relevant questions
concerning RRC including technical aspects as well as post-
operative results and long-term results.

Methods

These recommendations are the result of the work of
a group of experts convened by the AFC and they are
presented according to the model defined in the AFC stan-
dard of formalized expert recommendations [9]. First, the
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Table 1 List of technical notes and questions that form the basis for formal recommendations by experts on robotic

right colectomy (RRC).

Question 1
(Technical Note)

Experts

Question 2
(Technical Note)

Experts

Question 3
(Technical Note)

Experts

Question 4
(PICO)

Experts
Question 5
(PICO)

Experts
Question 6
(P1CO)

Experts
Question 7
(P1CO)

Experts
Question 8
(PICO)

Experts
Question 9
(P1CO)

Experts
Question 10
(PICO)

Experts
Question 11
(PICO)

Experts
Question 12
(PICO)

Experts
Question 13
(P1CO)

Experts
Question 14
(PICO)

Experts
Question 15
(PICO)

Experts
Question 16

Experts

For RRC, what is the recommended setup regarding the positioning of the trocars, the
docking of the robot, and the preparation of the instruments necessary for the
procedure?

R. Lupinacci, P. Rouanet, A. Valverde

What are the steps of RRC?

R. Lupinacci, E. Cotte, G. Manceau

What training/experience should the surgeon have before performing RRC? Is the learning
curve for RRC shorter compared to the learning curve for laparoscopic right colectomy?
R. Lupinacci, B. Lelong, D. Pezet, N. de’Angelis, A. Beliard, Z. Lakkis

Does the performance of RRC in a patient with benign or malignant disease of the right
colon bring benefits in terms of blood loss and intra-operative complications compared
to a laparoscopic or open right colectomy?

R. Lupinacci, Q. Denost, N. Goasguen

Does the performance of RRC in a patient with benign or malignant right colon pathology
bring any benefit in terms of operative time compared to a laparoscopic or open right
colectomy?

R. Lupinacci, G. Manceau, C. Perrenot

Does the performance of a RRC in a patient with benign or malignant pathology the right
colon bring any benefit in terms of conversion rate compared to a laparoscopic right
colectomy?

R. Lupinacci, Z. Lakkis, G. Meurette

For performance of RRC in a patient having benign or malignant pathology of the right
colon, does the robotic approach facilitate the realization of an intra-abdominal
anastomosis compared to a laparoscopic right colectomy?

P. Genova, N. de’Angelis, G. Meurette

Does the realization of RRC in a patient with a resectable adenocarcinoma of the right
colon, facilitate lymphadenectomy with complete mesocolic resection compared to a
laparoscopic right colectomy?

P. Genova, Q. Denost, G. Manceau

Does the performance of RRC in a patient with benign or malignant pathology of the
right colon, bring any benefit in terms of post-operative morbidity and mortality
compared to a laparoscopic or open right colectomy?

P. Genova, B. Lelong, A. Valverde

Does the performance of RRC in a patient with benign or malignant pathology of the
right colon, bring any benefit in terms of duration of hospital stay compared to a
laparoscopic right colectomy?

S. Abdalla, E. Cotte, P. Rouanet

Does performing a RRC in a patient with resectable right colon adenocarcinoma provide
any benefit in terms of overall survival and recurrence-free survival compared to
laparoscopic or open right colectomy?

S. Abdalla, R. Lupinacci, G. Meurette

Does performing RRC in a patient with resectable right colon adenocarcinoma provide
any benefit in terms of histological results (e.g. RO resection) compared to laparoscopic
or open right colectomy?

S. Abdalla, N. Goasguen, Z. Lakkis

Is the realization of RRC in an elderly patient (> 70 years old) with a benign or malignant
pathology of the right colon feasible and does it bring benefits compared to right
colectomy by laparoscopic or open approach?

N. de’Angelis, A. Beliard, P. Genova

Does performing RRC provide an advantage in terms of patient satisfaction (e.g. pain,
cosmetic result, quality of life) compared to laparoscopic or open right colectomy?

N. de’Angelis, S. Abdalla, E. Cotte

Does the performance of RRC provide an economic advantage (cost/benefit ratio)
compared to a laparoscopic or open right colectomy?

N. de’Angelis, S. Abdalla, C. Perrenot

Based on the evaluation of the available literature, what types of studies and research
should be encouraged in the field of robotic surgery for benign or malignant pathologies
of the right colon?

N. de’Angelis, B. Lelong, D. Pezet

RRC: robotic right colectomy.
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Table 2 Recommendations according to the GRADE method.

Positive but optional recommendation

‘‘must be done..."”’

“*must not be done...”’

“‘must probably be done..."”’
‘*should probably not be done..."”’

Level of GRADE 1+ Strongly positive recommendation
evidence: high GRADE 1— Strongly negative recommendation
Level of GRADE 2+

evidence: GRADE 2— Negative but optional

moderate recommendation

Insufficient level
of evidence

Expert opinion
expert advice

Recommendation in the form of

‘*Experts suggest...”’

project coordinators (NdeA and RML) defined a list of
questions (three technical notes and 13 questions). These
were validated by the organizing committee (PP, SG and
CG). These questions were formulated according to the
PICO format [10], which defines the patient population,
the type of intervention, the comparison and the outcome
considered. Thus, the 16 experts who were charged with
writing the answers to the questions were contacted and
informed of the instructions for formulating the recommen-
dations. For each question, the experts (Table 1) had to
respond with a short discussion based on an evaluation of
the literature and then to formulate one or more recom-
mendations. The recommendations had to be formulated
according to the GRADE methodology (Grade of Recom-
mendation Assessment, Development and Evaluation)[11],
in order to define the level of evidence of the bibliographic
references supporting each recommendation (Table 2). A
review committee consisting of 11 experts then indepen-
dently reviewed the written responses of the expert panel.
Reviewers were responsible for evaluating the response to
each question. Then, in accordance with the Delphi method-
ology and using the Google Forms online platform, the
experts expressed an individual rating for each recommen-
dation using a scale ranging from 1 (completely disagree)
to 9 (completely agree) [9]. In order to receive a strong
recommendation, at least 70% of the experts had to have
an opinion that generally concurred with the initial recom-
mendation. If such strong agreement could not be obtained,
the recommendations were reformulated and, again submit-
ted for rating with the aim of reaching a consensus. Only
the expert opinions that obtained strong agreement were
retained.

Field 1. Questions regarding the technique

Question 1: For RRC, what is the
recommended setup regarding the positioning
of the trocars, the docking of the robot, and
the preparation of the instruments necessary
for the procedure?

Recommendation

e There are insufficient data to recommend a specific
installation (docking and positioning of trocars). Experts
suggest that the so-called ‘‘classic’’ installation is repro-
ducible and safe. Suprapubic positioning can be useful for
tumors located at the level of the right colonic angle or
in the proximal transverse colon and/or when a D3 lym-
phadenectomy is planned.

(Expert opinion). Level of agreement: 96.3%.
(See Argument of Technical Note 1 in the supplement).

Question 2: What are the steps of RRC?
Recommendations

e Data in the literature are insufficient to recommend a
specific operative technique. Experts suggest favoring the
medial approach with identification of the ileo-colic ves-
sels, then right colic and middle colic vessels. Experts
suggest dividing the vessels at their origin with exposure
of the anterior surface of the superior mesenteric vein,
visualization of the third portion of the duodenum and the
anterior surface of the uncinate process. For hemostasis,
the use of plastic or metal clips seems safe and easy, but
thermofusion can also be an option (Expert advice). Level
of agreement: 92.6%

e Concerning whether an extra- or intra-abdominal anasto-
mosis should be performed, recent data in the literature
seem to favor intra-abdominal anastomosis, particularly
to limit the length of the incision and to favor prompt
resumption of intestinal transit. Nevertheless, the qual-
ity and the number of available studies cannot conclude
regarding the superiority of the intra-abdominal anasto-
mosis vs. extra-abdominal anastomosis.

(Expert opinion). Level of agreement: 88.8%.

e Experts suggest that data in the literature are insuffi-
cient to support the use of indocyanine green angiography
during right colectomy or to recommend its routine use.

(Expert opinion). Level of agreement: 96.3%.
(See Argument of Technical Note 2 in supplement).

Question 3: What training/experience should
the surgeon have before performing RRC? Is
the learning curve for RRC shorter compared
to the learning curve for laparoscopic right
colectomy?

Recommendations

e Robotic surgery should be evaluated in comparison
to laparoscopy. In this context, the teaching of RRC
must ensure patient safety, both in the short term
(complications) and in the long term (carcinological qual-
ity of the resection). Learning the technique of RRC must
take place in a suitable environment and with the super-
vision of a surgeon experienced in minimally invasive
oncological colorectal surgery. Rigorous analysis of the
results at each stage of a surgeon’s skill acquisition must
be the rule throughout the learning period. The division of
the intervention into three segmental modules (vascular
control and lymph node dissection, colonic mobilization,
anastomosis) contributes to the standardization of the
procedure and facilitates the evaluation of acquisitions.
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(Expert opinion). Level of agreement: 88.8%.

e Experts suggest that the learning curve for RRC is faster
than for laparoscopic right colectomy. The acquisition of
skills in laparoscopy and robotics for young surgeons dur-
ing initial training should be encouraged.

(Expert opinion). Level of agreement: 88.8%.
(See Argument of Technical Note 3 in supplement).

Field 2. Intra-operative results

Question 4: Does the performance of RRC in a
patient with benign or malignant disease of
the right colon bring a benefit in terms of
blood loss and intra-operative complications
compared to laparoscopic or open right
colectomy?

Recommendations

e RRC does not provide any significant benefit in terms of
intra-operative blood loss compared to laparoscopic or
open right colectomy.

(Grade 2—). Level of agreement: 100%.

e RRC does not provide any significant benefit in terms of
intra-operative complications compared to laparoscopic
or open right colectomy

(Grade 2—). Level of agreement: 96.3%.

Discussion

The intra-operative complications of right colectomies via
a minimally invasive approach (laparoscopy or robotic)
are poorly described in published studies [7,8,12—19].
The randomized controlled study by Park et al. did not
show any statistically significant difference in blood loss
between the two surgical approaches (35.8+26.3mL for
RRC vs. 56.8 +31.3 mL for laparoscopy; P=0.211) [7]. Simi-
lar results were observed in a large Italian multicenter study
(50 ml (50—50) for RRC vs. 50 mL (50—75) for laparoscopy;
P=0.876) [18], while the results of five other studies are in
favor of the robotic route [12—14,17,19]. Finally, the results
of two recent meta-analyses are contradictory [15,20]. Gen-
ova et al. [15] found an advantage in terms of blood loss for
the robotic approach compared to laparoscopy (mean dif-
ference: —12.14mL [5.2—19.08]; P=0.0006; 12: 18%), while
Rausa et al. [20] found an advantage of the robotic approach
compared with the open approach (Relative Risk: 42; 95%
confidence interval: 10—72), but no statistically significant
advantage compared with the laparoscopic approach.

Question 5: Does the performance of RRC in a
patient with benign or malignant right colon
pathology, bring a benefit in terms of
operative time compared to a laparoscopic or
open right colectomy?

Recommendation
e RRC is associated with a significantly longer opera-

tive time than right colectomy by laparoscopic or open
approach

(Grade: 1+). Level of agreement: 85.2%.

Discussion

In most studies [7,18], the robotic approach is associated
with an increase in operative time compared not only to
the open approach, but also compared to the laparoscopic
approach. In their randomized study that included a small
number of patients (35 patients in each group) [7], Park
et al. found a> 60 minute increase in operative time for the
robotic approach. In the study by Solaini et al. [18] that
included 389 patients, the robotic approach was associated
with a significant increase (+90min) in the median oper-
ating time. This result was confirmed in a meta-analysis
published in 2020 [15], where the operating time was longer
with the robotic approach compared to laparoscopy regard-
less of the type of anastomosis performed (+ 43 min in the
case of extra-abdominal anastomosis and + 67 min in case of
intra-abdominal anastomosis).

Question 6: Does the performance of RRC in a
patient with benign or malignant pathology
the right colon offer benefits in terms of
conversion rate compared to a laparoscopic
right colectomy?

Recommendation

e RRC does not provide any benefit in terms of conversion
rate to laparotomy compared to laparoscopic colectomy

(Grade: 2—). Level of agreement: 88.8%.

Discussion

In their randomized clinical trial, Park et al. [7] found a
conversion rate to laparotomy of 0% in both groups. Based
on the systematic reviews and meta-analyses published to
date, conversion rates to laparotomy vary from 3.2% to 5.6%
for the laparoscopic route and from 2.3% to 4.1% for the
robotic route with, in most cases, non-statistically signifi-
cant differences between the robotic and laparoscopic route
[15,20—24].

Question 7: For performance of RRC in a
patient having benign or malignant pathology
of the right colon, does the robotic approach
facilitate the realization of an intra-abdominal
anastomosis compared to a laparoscopic right
colectomy?

Recommendation

e Experts suggest that the data in the literature are
insufficient to define whether the robot facilitates the
performance of an intra-abdominal anastomosis during
a right colectomy compared to laparoscopy. However,
the robotic approach is more frequently associated with
an intra-abdominal anastomosis than the laparoscopic
approach.

(Expert opinion). Level of agreement: 96.3%.
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Discussion

The meta-analysis by Geneva et al. [15] found that per-
formance of an intra-abdominal anastomosis was ten times
more frequent during robotic than laparoscopic procedures.
These data suggest a tendency in robotic surgery to routinely
perform intra-abdominal anastomosis, but they are insuf-
ficient to conclude on the technical ease of performance
nor its effectiveness in relation to the rate of anasto-
motic leaks. To date, retrospective comparative studies
that have reported the percentage of anastomotic leaks
after intra-abdominal anastomosis performed during robotic
or laparoscopic surgery have not revealed any significant
difference between the two surgical approaches [25—31].
Individual experience and the learning curve of the opera-
tors were not evaluated, but could represent a bias in these
retrospective studies.

Question 8: Does the realization of RRC in a
patient with a resectable adenocarcinoma of
the right colon, facilitate lymphadenectomy
with complete mesocolic resection compared
to a laparoscopic right colectomy?

Recommendation

e Experts suggest that performing complete mesocolic exci-
sion associated with central vascular ligation according
to the technical standards described for adequate lym-
phadenectomy is feasible by robotic surgery as well as by
laparoscopy

(Expert opinion). Level of agreement: 81.4%.
Discussion

Complete mesocolic (CME) in association with central vascu-
lar ligation (CVL) was proposed in 2009 [32]; many consider
it to be superior to standard right colectomy [32,33] due to
a reduced risk of recurrence and improved survival [34,35].
However, this technique remains controversial and its use is
not widespread [36].

Spinoglio et al. [30] reported the largest series with
202 patients (101 laparoscopic CME and 101 robotic CME),
operated by the same surgeon between 2005 and 2013.
The authors found no statistically significant differences
in terms of resumption of transit, duration of hospital-
ization, post-operative morbidity, number of lymph nodes
removed, and long-term oncological results. Operative time
was significantly longer in the robot group (279 +80min
vs. 236 =68 min, P<0.001), but the conversion rate was
lower (0 vs. 7%, P=0.01). The two-center study by Cecca-
relli et al. [37] included 40 patients matched by propensity
score (20 robotic surgeries and 20 laparoscopies with use of
3-Dvision). The only difference between the two groups was
the statistically significantly longer operative time in case
of robotic surgery (225.2+73.0min vs. 165.9+30.2 min,
P=0.002). The authors concluded that due to the higher cost
and the longer operating time with the robot, laparoscopy
with 3-D vision could be considered a reliable alternative
for performing right colectomy with CME. Yozgatli et al. [38]
analyzed 96 patients, 35 of whom were operated on robot-
ically. Operative time was statistically significantly longer
in the robotic group (286 77 vs. 132 +£40min, P=0.0001),
with no difference in conversion rate or post-operative mor-
bidity compared to laparoscopy. Histologically, the robotic

approach made it possible to obtain a statistically signifi-
cantly longer colon-vascular ligature distance (13 +3.5 vs.
11+3cm; P=0.02), and retrieved statistically significantly
more lymph nodes in the operative specimen (41+£12 vs.
33+10; P=0.04).

Field 3. Post-operative results

Question 9: Does the performance of RRC in a
patient with benign or malignant pathology of
the right colon, bring any benefit in terms of
post-operative morbidity and mortality
compared to a laparoscopic or open right
colectomy?

Recommendations

Experts suggest that performing RRC in a patient with benign

or malignant pathology of the right colon:

e provides a benefit in terms of morbidity compared to open
right colectomy but not compared to laparoscopy

(Expert opinion). Level of agreement: 100%.

e Does not provide any benefit in terms of post-operative
mortality compared to right colectomy by open approach
or laparoscopy

(Expert opinion). Level of agreement: 92.6%.

Discussion

In a recent meta-analysis [15] including 24,193 patients
(21,397 (88.4%) operated by laparoscopy and 2,796 (11.6%)
by robot), the rate of overall post-operative complications
was higher in the laparoscopy group than in the robot group
(Odds Ratio (OR): 1.19 [95% CI: 1.03-1.38]; P=0.02; 12: 0%),
although no statistically significant differences were noted
in the rates of severe post-operative complications (Dindo-
Clavien > lIl) (OR: 1.09 [95% CI: 0.82—1.47]; P=0.55; 12: 0%),
anastomotic leak (OR: 1.18 [95% Cl: 0.73—1.90]; P=0.5; I%:
0%), ileus (OR: 1.05 [95% Cl: 0.79—1.39]; P=0.73; 12: 5%), or
surgical site infection (OR: 1.17 [95% Cl: 0.9—1.51]; P=0.24;
I2: 0%). Other meta-analyses found contradictory conclu-
sions regarding post-operative morbidity [39—41], but all
agree that the post-right colectomy mortality rates were
comparable between robotic and laparoscopic procedures
(ranging from 0% to 1.15% for RRC and from 0% to 0.33% for
laparoscopy)[15,39—41].

The few studies that compared RRC vs. laparoscopy vs.
open approach [42—44] found a trend towards higher post-
operative morbidity for the laparotomy group (up to 21%)
compared to the laparoscopy (7%) and robot (10%) groups,
but the mortality rate still appears comparable (estimated
between 0% and 1.5%).

Question 10: Does the performance of RRC in
a patient with benign or malignant pathology
of the right colon, offer any benefit in terms
of duration of hospital stay compared to a
laparoscopic right colectomy?

Recommendation

e Performing RRC in a patient with benign or malig-
nant pathology of the right colon does not provide any
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benefit in terms of duration of hospital stay compared to
a laparoscopic right colectomy.

(Grade 2—). Level of agreement: 81.4%.
Discussion

In their randomized trial Park et al. [7] did not find any
statistically significant difference between the two surgi-
cal approaches for the duration of hospital stay (7.9 4.1
days for RRC vs. 8.3 +4.2 days for laparoscopy; P=0.130).
Based on the available meta-analyses, the robotic approach
was sometimes associated with a shorter hospital stay
[42,45], independent of the type of anastomosis, but this
was not found in all studies [20,22—24]. In the meta-
analysis by Rausa et al. [20], RRC was also associated
with a shorter hospital stay compared to open right
colectomy.

Five clinical trials comparing RRC vs. laparoscopy are cur-
rently in progress (from clinicaltrial.gov) and all consider the
duration of hospitalization as the primary or secondary end-
point. The results of these tests should make it possible to
better answer the question.

Question 11: Does performing a RRC in a
patient with resectable right colon
adenocarcinoma provide any benefit in terms
of overall survival and recurrence-free
survival compared to laparoscopic or open
right colectomy?

Recommendation

e Experts suggest that performing RRC in a patient with
resectable right colon adenocarcinoma does not provide
benefits in terms of overall survival and recurrence-free
survival compared to laparoscopic or open right colectomy

(Expert opinion). Level of agreement: 96.3%.
Discussion

Based on the randomized trial by Park et al. [7], the 5-
year oncological results were not statistically significantly
different between the robotic and laparoscopic approach in
terms of overall survival (91.1% for the RRC group vs. 91% for
the laparoscopy group, P=0.678) and recurrence-free sur-
vival (77.4% for the RRC group vs. 83.6% for the laparoscopy
group, P=0.442) [8]. Other retrospective studies confirm the
absence of statistically significant differences for disease-
free survival and overall survival at five years between the
robotic route and the laparoscopic route [16,30] or the open
route [43].

Question 12: Does performing RRC in a patient
with resectable right colon adenocarcinoma
provide any benefit in terms of histological
results (e.g., RO resection) compared to
laparoscopic or open right colectomy?

Recommendation

e Experts suggest that performing RRC in a patient with a
resectable right colon adenocarcinoma does not provide

any benefit in terms of histological results, such as RO
resection or the number of lymph nodes removed, com-
pared to a laparoscopic or open right colectomy

(Expert opinion). Level of agreement: 96.3%.

Discussion

According to the randomized trial by Park et al. [7], there
was no statistically significant difference found between
robotic and laparoscopic right colectomy for the number of
lymph nodes removed (29.9 +14.7 vs. 30.8 £13.3, P=0.265)
or for the length of the proximal margin (18.6 7.3 cm vs.
18.3+9.9cm, P=0.384) and distal margin (18.0+9.0cm
vs. 14.5+ 8.0cm, P=0.090). The most recent meta-analysis
found a statistically significantly higher number of lymph
nodes removed by robotic means [15], whereas this result
was not statistically significant in the previous meta-
analyses [20,23,24].

Field 4. Prospects for future application
and research

Question 13: Is the realization of RRC in an
elderly patient (> 70 years old) with a benign
or malignant pathology of the right colon
feasible and does it provide benefits
compared to right colectomy by laparoscopic
or open approach?

Recommendation

e Experts suggest that for patients aged 70 or over, RRC is
an option after careful evaluation of the patient’s medical
history and co-morbidities as well as cost-effectiveness.
The expected short- and long-term results are similar to
those observed for younger patients and there are poten-
tial advantages over colectomy via open laparotomy.

(Expert opinion). Level of agreement: 88.8%.

Discussion

Colorectal cancer occurs frequently in elderly patients
[46]. The minimally invasive robotic approach is less well-
described in this population of fragile patients but would
seem to be associated with operative and oncological results
similar to laparoscopic right colectomy [2], compared with
those observed in younger patients [2,47]. To date, robotic
surgery can be considered a safe and feasible option in
elderly patients, but the presence of co-morbidities (evalu-
ated using the Charlson score) must be considered in relation
to longer operating times (and therefore the time of anes-
thesia) of the RRC. This, along with higher costs, imposes
the need for a careful evaluation of the surgical indication
and careful patient selection in order to propose an adapted
personalized treatment.
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Question 14: Does performing RRC provide an
advantage in terms of patient satisfaction
(e.g. pain, cosmetic result, quality of life)
compared to laparoscopic or open right
colectomy?

Recommendation

e Experts suggest that there is insufficient evidence to
establish whether robotic surgery is associated with
decreased post-operative pain compared to laparotomy
or laparoscopic surgery. This also applies to other patient-
centered parameters, such as cosmetic outcome and
quality of life after right colectomy.

(Expert advice). Level of agreement: 92.6%.
Discussion

Very few studies have assessed patient-reported outcome
measures (PROMs), such as post-operative pain, patient
preferences and satisfaction, or post-operative quality of
life. Park et al. [7] did not observe any statistically signif-
icant differences in terms of post-operative pain intensity
assessed on a visual analogue scale (VAS) at D+1 or D+5.
Similar results were reported by Guerrieri et al. [48], while
a more recent retrospective study found that patients oper-
ated on by RRC had less post-operative pain, assessed by VAS
at D +1, than patients operated on by laparoscopy [49].

Question 15: Does the performance of RRC
provide any economic benefit (cost/benefit
ratio) compared to a laparoscopic or open
right colectomy?

Recommendation

e The performance of RRC does not bring any advantage in
terms of cost-effectiveness compared to a laparoscopic
or open right colectomy. Decision to perform RRC should
not be made based on the cost/benefit ratio.

(Grade 1—). Level of agreement: 88.8%.
Discussion

Data from the literature agree on the fact that robotic
surgery in general, and RRC specifically, are marked by
a significant additional cost compared to laparoscopic
surgery [15]. Merola et al. [50] evaluated the costs of
oncological right colectomy with intra-abdominal anasto-
mosis performed by robotic vs. laparoscopic approach in a
retrospective multicenter study. Cost differential analysis
revealed that the total costs of the robotic approach (includ-
ing operating room occupancy costs, surgical instrument
costs, and duration of hospital stay) were almost double
those of the laparoscopic approach [50]. Expenditure paid
by patients and/or healthcare systems may differ from one
country to another depending on whether surgery is per-
formed on a public or private service and on the insurance
and reimbursement systems, but these results suggest an
unfavorable cost-effectiveness ratio for the use of the robot
for right colectomy [50]. In addition, there is a lack of
medico-economic studies aimed at evaluating the profitabil-
ity of the robot that take into account specific variables,
such as the cost of purchasing the robotic platform, annual

maintenance, and additional costs related to longer operat-
ing times or nursing staff training. Likewise, these studies
must be constantly updated based on price fluctuations in
the marketplace and due to the wider diffusion of robotic
systems or the introduction of new technical platforms.

Question 16: Based on the evaluation of the
available literature, what types of future
studies and research should be encouraged in
the field of robotic surgery for benign or
malignant pathologies of the right colon?

Recommendations

Experts suggest that clinical research in the field of RRC

should be oriented towards the following themes:

e evaluation of the technical advantages of the robot
vs. laparoscopy, particularly for performing an intra-
abdominal ileocolic anastomosis.

e evaluation of patient centered parameters (e.g., PROMS)
or successful patient-oriented surgical outcomes), includ-
ing post-operative pain, patient satisfaction and quality of
life after RRC vs. other surgical approaches.

e evaluation of the cost/effectiveness ratio with judgment
criteria adapted to the different scenarios in different
countries (e.g., availability of the robot, patient volume,
reimbursement system).

e evaluation of the preferences of the operating surgeon
from the standpoint of learning the surgical technique,
performing complex steps, feelings in terms of stress and
operating comfort, and how well the robotic platform and
instruments perform in compliance with surgical and/or
oncological principles.

Level of agreement: 96.3%.

To assess these objectives, experts suggest carrying out
controlled randomized clinical trials or with cluster random-
ization, specific micro-economic studies and prospective
cohort studies. Recognizing the set-up difficulties and the
time required to carry out prospective studies, the experts
emphasize the interest of multicenter retrospective studies
including a large number of patients and using methods to
control confounding factors such as propensity score match-
ing.

Level of agreement: 92.6%.

Conclusion

The robotic approach for colorectal surgery is a subject of
interest and debate in the literature. We offer here a refe-
rence system with formal recommendations from experts
concerning the performance of RRC, based on currently
available evidence. To date, only a limited number of strong
recommendations can be made because of the quality of
the studies on RRC. The majority of the recommendations
are presented in the form of expert opinions. However, this
standard can represent a clinical support for the surgeon in
therapeutic decision-making for the patient who requires a
right colectomy. In addition, it emphasizes the importance
of training young surgeons in minimally invasive surgery, the
need to provide information and education to patients who
are candidates for such surgery, and the need for studies to
support its application.
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Notes

a. Experts recognize a strong commercial sponsorship impact
on studies concerning robotic surgery that may result in
potential publication bias.

b. All experts and reviewers who took part in these rec-
ommendations have provided a declaration of interests to
ensure the objectivity and transparence of the work.

c. These recommendations are intended as expert advice
without medico-legal value.
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