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Abstract

Surgical techniques for right hemicolectomy (RHC) show considerable heterogeneity. To identify potential areas for
improvement and standardization, the objective of this survey was to evaluate and report current practices and preferences
among surgeons for performing RHC for colorectal cancer. An international online survey consisting of 31 questions was
distributed to general surgeons worldwide to assess their preferred techniques for performing RHC. A total of 368 surgeons
from 48 countries responded. Among them, 47% reported performing at least 90% of RHC laparoscopically, while 40%
used a robotic approach. The most common dissection technique was a medial-to-lateral vessel-first approach, used by
82.3% of respondents. During laparoscopic procedures, 51.6% of surgeons performed extracorporeal anastomosis, whereas
82.9% of those using a robotic approach favored intracorporeal anastomosis. Fluorescence angiography was routinely used
by 39.9% of respondents. The Pfannenstiel incision was the most frequently selected extraction site (46.5%) especially if
intracorporeal anastomosis was performed (81.8%). The preferred technique for performing RHC includes a laparoscopic
approach with intracorporeal lymph node dissection and extracorporeal anastomosis. Most RHC procedures therefore
remain laparoscopy-assisted rather than fully minimally invasive. Robotic surgery appears to facilitate a fully minimally
invasive approach including intracorporeal anastomosis.
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Abbreviations MBP Mechanical bowel preparation
RHC Right hemicolectomy
ICA  Intracorporeal anastomosis
ECA  Extracorporeal anastomosis Introduction
OA Oral antibiotics
In the United States, more than 250,000 colectomies are per-
formed annually to treat various colonic diseases, including
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mobilization, lymphadenectomy technique and extent (D2
vs. D3), ileocolic anastomosis creation, and selection of the
extraction site. These differences are observed both between
institutions and among surgeons within the same institution.

The objective of the present survey was to explore cur-
rent surgical practices and preferences in performing RHC
for colorectal cancer, with the aim of identifying opportuni-
ties for technical improvement and standardization.

Materials and methods
Type of study

The present study was a cross-sectional web-based survey
composed of 31 questions on practices for performing RHC.
The survey complied with the E-Surveys Checklist for
Reporting Results of Internet [6, 7] and was published online
using Google Form (Google, California, US). The survey
was accessible from the 05.11.2023 to the 15.01.2024. The
study did not require ethical clearance.

Population

The survey was circulated on social media, such as Linke-
din and Twitter, and was also made accessible by personal
invitations through e-mails and messaging softwares. Target
participants were general and/or colorectal surgeons prac-
ticing RHC.

Variables of interest

The survey contained 31 questions, with both semi-quanti-
tative and qualitative aspects. The survey investigated the
demographics of participants (questions 1-7), their surgical
experience in terms of RHC (questions 8-9), their preferred
surgical approach for performing RHC (questions 10-13),
the pre-operative preparation for patients undergoing RHC
(14-16), the participants’ preferred technique for mobiliz-
ing the right colon (question 17), for performing lymphad-
enectomy (questions 18—21 and 25) and for vascular control
(questions 22-23), whether participants performed complete
mesocolic excision (CME)(question 24), the participants’
preferred technique for performing the ileo-colic anastomo-
sis (questions 25-29), their preferred extraction site (ques-
tion 30) and if they include patients in an enhanced recovery
after surgery (ERAS) program or not (question 31).
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Results
Participants

A total of 368 surgeons from 48 countries participated in
the survey conducted between November 2023 and Janu-
ary 2024. Among them, 245 (66.6%) were general surgeons
and 98 (26.6%) were specialized in colorectal surgery.
Most respondents (304; 82.6%) were employed as consul-
tant surgeons, while 64 (17.4%) were surgical residents/
fellows. The median participant age was 38 years (range:
21-67), with 305 respondents (82.9%) identifying as male.
Participants practiced in public academic hospitals (218;
59.2%), public non-academic hospitals (101; 27.4%), and
private clinics (49; 13.3%). Regarding procedural experi-
ence, 167 participants (45.4%) had performed between 1
and 50 RHC, 75 (20.4%) had performed between 50 and
100, and 126 (34.2%) had performed over 100 RHC during
their careers. In terms of annual volume, 147 participants
(39.9%) performed between 1 and 10 RHC per year, 128
(34.8%) between 11 and 20, 58 (15.8%) between 20 and 30,
and 35 (9.5%) more than 30 RHC per year.

Perioperative care

Most respondents (348; 94.6%) routinely administered
preoperative antibiotics. OA, either alone or in combina-
tion with intravenous antibiotics, were used by 89 partici-
pants (24.2%), whereas intravenous antibiotics were used
by 259 participants (70.4%). Twenty participants (5.4%)
reported not administering antibiotics prior to performing
RHC. Mechanical bowel preparation (MBP) was routinely
performed by 159 respondents (43.2%), with 39 (10.6%)
combining it with OA. Enhanced recovery after surgery
(ERAS) protocols were routinely employed by 249 out of
296 respondents (84.1%).

Surgical approach

Laparoscopy was the preferred surgical approach for per-
forming RHC among 254 participants (69.0%), followed by
open surgery (82; 22.3%) and robotic surgery (32; 8.7%). A
total of 173 respondents (47%) performed minimally inva-
sive RHC in over 90% of their cases, while the remaining
participants were almost evenly distributed across the other
usage groups (<25%, 25-50%, 50-75%, and 75-90%).
Eighteen participants (4.9%) did not perform minimally
invasive RHC. Among 349 respondents who reported per-
forming laparoscopic RHC, multiport laparoscopy was
preferred by 344 (98.6%) and single-port laparoscopy by
5 (1.4%).
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Robotic RHC was performed by 148 participants
(40.2%), with preferred platforms being the Da Vinci Xi
(126; 85.1%), Da Vinci X (13; 8.8%), Da Vinci Si (3; 2.0%),
CMR Versius (3; 2.0%), Medtronic HUGO (2; 1.4%), and
Da Vinci SP (1; 0.7%).

Colonic mobilization

Among the 350 participants performing minimally invasive
RHC, the medial-to-lateral approach was most commonly
used (288 participants; 82.3%), followed by the bottom-up/
infra-mesenteric (45 participants; 12.9%) and the lateral-to-
medial (17 participants; 4.9%) approaches.

Lymphadenectomy

Laparoscopic RHC: Of 349 participants, 300 (86.0%)
performed intra-corporeal lymphadenectomy at the ileo-
colic pedicle, 38 (10.9%) performed it extra-corporeally in
selected cases, and 11 (3.2%) in all cases. For middle colic
vessels, intra-corporeal lymphadenectomy was used by 270
(77.4%), extra-corporeal in selected cases by 69 (19.8%),
and always extra-corporeal by 10 (2.9%).

Robotic RHC: Of 151 participants, 140 (92.7%) per-
formed intra-corporeal lymphadenectomy at the ileo-colic
pedicle, 9 (6%) extra-corporeally in selected cases, and 2
(1.3%) in all cases. For middle colic vessels, intra-corpo-
real lymphadenectomy was performed by 147 (92.5%), and
extra-corporeal in selected cases by 11 (7.5%).

Lymph node labeling

For oncologic resections, lymph nodes can be labeled
according to their anatomical location. Lymph node sta-
tions were routinely labeled by 43 participants (11.7%) and
selectively labeled by 87 (23.6%). Most participants (236
participants; 64.7%) did not label lymph node stations when
sending the operative specimen for anatomopathological
examination.

Complete mesocolic excision (CME)

CME was routinely performed by 152 participants (41.3%),
selectively by 158 (42.9%), and not performed by 58
(15.8%).

Vascular control

Among 350 participants performing minimally invasive
RHC, arterial control was most commonly achieved using
Hem-o-lok clips (252 participants; 72%), followed by metal
clips (55 participants; 15.7%), energy sealing devices (25

participants; 7.1%), and vascular staplers (18 participants;
5.1%). For venous control, Hem-o-lok clips were also pre-
ferred (239 participants; 68.3%), followed by metal clips
(54 participants; 15.4%), sealing devices (37 participants;
10.6%), and vascular staplers (20 participants; 5.7%).

Anastomosis

Fluorescence angiography: Fluorescence angiography was
routinely used by 147 participants (39.9%) to assess bowel
perfusion, whereas 221 participants (60.1%) did not use it.

Design: The most common configuration for ileo-colic
anastomosis was side-to-side isoperistaltic (246; 66.8%),
followed by side-to-side antisperistaltic (77 participants;
21.0%), end-to-side (25 participants; 6.8%), and end-to-end
(20 participants; 5.4%).

Open RHC: Among 368 participants, stapled anastomosis
was more frequently performed (189 participants; 51.4%)
than handsewn techniques (171 participants; 46.5%). When
handsewn, the anastomosis was performed using running
(138 participants; 80.7%) or interrupted sutures (33 par-
ticipants; 19.3%). Single-layer sutures were preferred by 68
participants (39.8%), while 103 (60.2%) used a double-layer
technique. When stapled, partial stapling with closure of the
enterotomy using sutures was preferred (112 participants;
59.3%) over complete stapling (77 participants; 40.7%).

Laparoscopic RHC: Of 347 respondents performing
laparoscopic RHC, 177 (51.0%) preferred extra-corporeal
anastomosis (ECA), while 165 (47.6%) opted for intra-
corporeal anastomosis. Among extra-corporeal handsewn
procedures, running sutures were used by 67 (81.7%), and
interrupted sutures by 15 (18.3%). Single-layer closure
was used by 35 (42.7%) and double-layer by 47 (57.3%).
Among stapled anastomoses, complete stapling was pre-
ferred by 59 (62.1%), and partial stapling by 36 (37.9%).
In intra-corporeal handsewn cases, 16 (84.2%) used run-
ning sutures and 3 (15.8%) used interrupted. Single-layer
was chosen by 11 (53.2%) and double-layer by 7 (36.8%).
Among stapled intra-corporeal anastomoses (ICA), partial
stapling was strongly preferred (135; 92.5%), with complete
stapling reported by 11 (7.5%).

Robotic RHC: Of 146 respondents performing robotic
RHC, 121 (82.9%) preferred intra-corporeal anastomosis,
and 24 (16.4%) extra-corporeal. Among extra-corporeal
handsewn anastomoses, running sutures were used by 8
(64.3%), interrupted sutures by 5 (35.7%), single-layer by
5 (35.7%), and double-layer by 8 (64.3%). Among stapled
procedures, complete stapling was preferred by 7 (63.6%)
and partial stapling by 4 (36.4%). For intra-corporeal hand-
sewn anastomosis, 18 (81.8%) used running sutures, 4
(18.2%) used interrupted, 8 (36.4%) preferred single-layer,
and 14 (63.6%) used double-layer closure. Among stapled
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intra-corporeal procedures, partial stapling was the pre-
ferred method (98 participants; 99.0%), while complete sta-
pling was used by only one participant (1.0%).

Extraction site

Preferred extraction sites RHC were the Pfannenstiel inci-
sion (171 participants; 46.5%), midline incision (148 par-
ticipants; 40.2%), transverse incision (36; 12.8%), and
natural orifice specimen extraction (NOSE) (reported by
2 participants, 0.5%). A Pfannenstiel incision was the pre-
ferred extraction site for 75% of surgeons when perform-
ing robotic RHC, and by 46% of surgeons when performing
laparoscopic RHC.

Discussion

Right hemicolectomy (RHC) is a frequently performed pro-
cedure, with reported anastomotic leak rates reaching up to
8.1% [8]. Despite this, there is still a significant variability
in surgical practice, as individual surgeons tend to adopt
their own techniques and preferences.

Although minimally invasive techniques have demon-
strated the superiority over open approaches in terms of
short-term outcomes [9], our survey reveals that 22.3% of
respondents still perform RHC via open surgery as a pre-
ferred approach which is close to percentage found in some
nationwide cohort studies [10]. This highlights a persistent
gap between evidence-based recommendations and real-
world practice.

The use of MBP and OA before RHC remains contro-
versial. Some studies have failed to demonstrate a clear
benefit of MBP in laparoscopic colectomy [11], while oth-
ers, including the ORALEV trial, support the use of OA
to improve surgical outcomes [6]. Furthermore, a recent
analysis suggests that combining MBP and OA may reduce
the incidence of surgical site infections (SSI) [12]. In our
cohort, only 24.2% of surgeons reported using preoperative
OA, and 43.2% reported using MBP, reflecting this ongoing
uncertainty. And more concerning, a significant proportion
of surgeons did not use any preoperative antibiotics at all.

Furthermore, the literature support the benefits of ICA
versus ECA [13]. Indeed, some studies suggest that ICA
leads to faster recovery and a reduced risk of paralytic ileus
[14, 15], while others, such as the MIRCAST trial, report
no significant difference in postoperative outcomes between
ICA and ECA [16]. In our survey, surgeons performing
robotic RHC overwhelmingly preferred stapled ICA, yet
only 8.7% of respondents reported using a robotic approach,
despite the perceived advantages of this technique for per-
forming fully minimally invasive RHC [17]. It is obvious

@ Springer

that robotic platform favor ICA but remains still a minority,
for example in Denmark between 2015 and 2018, only 9.5%
of RHC were done using robotic platform [10].

In our survey, the Pfannenstiel incision was the most
frequently used extraction site (46.5%), which shows
understanding that midline extraction should be avoided
to diminish incisional hernias [18, 19]. The literature also
shows evidence that suggests ICA may be associated with
improved outcomes, including reduced extraction site
complications [20, 21]. One might assume that such vari-
ability arises from differing levels of surgical training.
However, when conducting a comparable analysis restricted
to board-certified colorectal surgeons, these discrepancies
persist. Specifically, 81.6% report using laparoscopy, with
the medial-to-lateral dissection remaining the most com-
monly adopted approach. Regarding anastomosis, it is pref-
erentially performed extracorporeally (55.1%) and using
mechanical stapling (74.5%). Finally, within this subgroup,
the midline incision is the most frequently selected access
route, employed in 46.9% of cases. The only notable dis-
tinction observed among board-certified colorectal surgeons
is the marked reduction in the use of the open approach for
right hemicolectomy. Although robotic systems provide
superior dexterity and visualization that can facilitate a fully
minimally invasive approach, their widespread adoption is
still limited by restricted access, high costs, and the absence
of standardized training programs [22, 23]. From a practi-
cal standpoint, further clarification of these aspects along
with the establishment of evidence-based technical guide-
lines and structured training pathway appears essential to
ensure the safe and consistent implementation of minimally
invasive and robotic RHC worldwide. Future collaborative
efforts and prospective studies should aim to address these
uncertainties to promote technical standardization and opti-
mize patient outcomes.

Despite recent progress in surgical innovation, several
uncertainties persist regarding the optimal conduct and
implementation of minimally invasive right hemicolectomy.
Significant variability remains in key technical aspects,
including the extent of lymphadenectomy (D2 vs. D3), the
systematic use of complete mesocolic excision (CME), and
the preferred type and configuration of ileocolic anastomo-
sis [24].

A limitation of this survey lies in its design. For instance,
data collection was based on self-reported practices, which
may introduce bias. Additionally, the absence of outcome
correlation prevents establishing causality between reported
techniques and postoperative complications. Well-designed
randomized controlled trials are needed to rigorously com-
pare surgical approaches, particularly regarding the clini-
cal impact of ICA versus ECA, robotic versus laparoscopic
RHC, and the role of bowel preparation strategies.
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Conclusion

This international survey highlights substantial variability in
the surgical approach to RHC, particularly regarding lymph-
adenectomy, anastomotic techniques, and extraction site
preferences. While laparoscopy is widely adopted, a fully
minimally invasive approach—characterized by intracorpo-
real anastomosis and optimized extraction sites—remains
underutilized. Robotic platforms appear to facilitate such
approaches but are not yet widespread. The heterogeneity
observed underscores the need for standardization based on
high-quality evidence. Future prospective studies should
aim to clarify the clinical impact of key technical choices,
including the type of anastomosis, the use of robotic assis-
tance, and perioperative preparation strategies, to promote
best practices and improve patient outcomes.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s13304-0
26-02523-y.
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