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Abstract

The adoption of robotic surgery has increased rapidly. The robotic surgery market is
projected to reach $14 billion globally by 2026, with an increasing number of robotic
platforms entering the market. Structured training remains an important issue in
robotic colorectal surgery. ColoRobotica at the European School of Coloproctology,
the European Society of Coloproctology, was established in 2018 to benchmark robotic
colorectal training in Europe. A multidisciplinary team was formed, and a framework
was established. Building the infrastructure of the programme took 2years. A training
pathway was designed to provide a structured training programme with quality assurance
interventions embedded in the programme. The programme was launched in 2022.
Preliminary results showed clinical outcomes of trainees are comparable to those of

expert robotic surgeons. The model could serve as a template for both other scientific
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The adoption of robotic surgery has increased rapidly [1]. The ro-
botic surgery market is projected to reach $14 billion globally by
2026 [2]. In England, the robotic surgical activities have increased
from 3099 procedures per year in 2011/12 to 41,134 by 2023/24; a
more than 13-fold increase. In this period, robotic colorectal surgery
increased from 178 procedures to 10,160 during the same period [3].
The adoption is indeed in its exponential phase. There are two main
challenges facing the adoption of robotic surgeries: (1) cost associ-
ated with the purchase of the robotic platforms, consumables and
maintenance and (2) structured training.

With the increasing number of robotic platforms entering the
market, it is anticipated that competition will drive down the cost

societies and different specialties to provide structured robotic surgical training.

colorectal surgery, ColoRobotica, curriculum, patient outcome, proficiency, robotic surgery,

of robotic surgical activities. This remains to be seen and is outside
the scope of this article. Structured training is crucial to the suc-
cessful implementation of surgical techniques or new technologies,
especially when complex technologies are involved. Lessons have
been learned from adverse effects and harms to patients when in-
troducing new techniques, such as in the case of Transanal Total
Mesorectal Excision (TaTME) [4]. However, training in robotic sur-
gery has been mainly led by manufacturers with no standardised
selection criteria, structured training pathway or assessment for
proficiency. Our group set out to provide a framework to bench-
mark surgical training, specifically robotic colorectal surgery—
ColoRobotica [5, 6].

The ColoRobotica members are present in Appendix A.
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This brief article outlines the process of developing a robotic
training programme, its challenges, preliminary clinical and patho-
logical results and future directions. To our knowledge, this training
programme is the biggest scientifically structured robotic training
programme under the umbrella of a scientific society worldwide.

The Colorectal Robotic Surgery Working Group (CRS WG,
ColoRobotica) at the European School of Coloproctology (ESC),
European Society of Coloproctology (ESCP), was set up to build a
structured training programme and to benchmark robotic colorectal
surgery training in 2018. The training programme's goal was to pro-
vide a training pathway to equip trainees with proficient knowledge,
technical skills and non-technical skills in robotic colorectal surgery.

It took the group 1 year to secure the grant fund for the training
programme, and 2years to build the infrastructure, which included
developing training materials, assessment methodology, a learning
management platform and forming a working group (WG) for the
training programme. The WG included expert colorectal surgeons
with educational interests, educators, anatomists, expert informa-
tional technology and graphic design support and a team of adminis-
trators. A dedicated database was built in a clinical trial unit (Instituto
de Investigacion Biomédica Valdecilla (IDIVAL), Santander, Spain).

The ColoRobotica structured training pathway is shown in
Figure 1. The stepwise approach aimed to facilitate the safe adop-
tion of robotic colorectal surgery and improve effectiveness, specif-
ically by reducing the learning curve in acquiring robotic colorectal
knowledge and skills. There are assessments at every stage of train-
ing, and trainees can only proceed to the next stage after passing
them. In the clinical phase, trainees are performing initial cases with
the presence of our trainers to ensure the safety of the patients and
consolidate the structured training. Performance metrics for proce-
dural training were used to allow uniformity in training and provide
feedback, as evidence suggests that surgical skills correlate with
clinical outcomes [7, 8]. The same metrics were used for assessment
when trainees are ready. We are continuously developing and vali-
dating these robotic colorectal procedures [9-12].

The final assessment involves the trainees submitting two un-

edited full colorectal procedural videos (one compulsory procedure

is a low anterior rectal resection), which are being assessed blindly
by two trainers using the same performance metrics during training.
Data, including trainee performance, assessments, clinical outcomes
and evaluations, are collected through the learning management
platform and REDCap electronic capture tools while trainees go
through the training pathway. Trainees are encouraged to submit
clinical data after completing their training. Institutional ethics for
data collection and General Data Protection Requirements have
been obtained from more than 30 participating institutions across
geographical Europe. Trainees would be awarded the certification of
completion of training upon passing the video assessments and sat-
isfactory clinical outcomes during the training. All our trainers have
completed face-to-face train-the-trainer (TTT) courses specially de-
signed for robotic colorectal surgery to improve training standards
and standardise training and assessment methodology [13].

The programme was launched in January 2022. Information
about the programme and the selection process criteria was posted
on the ESCP platform (Figure 2). Eligible trainees are chosen based
on a competitive selection process, including an interview by the pro-
gramme's Training Programme Committee. One hundred and fifty-
one applicants applied for the programme; 52 (from 14 European
countries) were accepted into the programme, of whom seven have
not passed or dropped out due to personal reasons.

We are presenting our preliminary results for the first 334 ro-
botic cases performed by 22 trainees so far, including 76 precep-
tored cases and 258 solo cases (Table 1). These preliminary results
demonstrate good clinical and oncological outcomes, comparable to
those published by expert robotic surgeons [14].

This endeavour has evolved from traditionally industry-led to
science-led robotic training. The focus of this programme is on pro-
ficiency in surgeons' procedural skills, as surgical skills can signifi-
cantly impact patient outcomes [15]. The database registry enables
feedback on individual surgeons during training and in their early
practice, and data analysis would facilitate the correlation of out-
comes and metrics along the training pathway.

This short communication documents our journey of setting up

a science-led, structured robotic colorectal training programme in
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FIGURE 1 Training pathway.
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and malignant cases, in the three years preceding your application.

for da Vinci robots) is required.

necessary.

Location: You need to work as consultant surgeon in an institution located in geographical Europe.

Volume of practice: You must have conducted more than 30 colorectal resections each year, including both benign

Access to equipment: You need access to at least one robotic platform at your institution during the programme.

Basic training completion: Completing basic technology training as a console surgeon for the robotic platform (e.g., TR100, TR200

Simulation system access: You should have access to at least one robotic surgery simulation system during the programme.

Continuing platform access: Continuing access to a robotic platform at your institution after completing the programme is

Institutional support: Your institution must support all your needs for the training programme.

¢ Motivation and commitment: A high level of motivation to spend the necessary time and effort required to pass each training step

within the recommended timeframe, including providing requested data and obtaining necessary permissions, is essential.

prior to applying.

Clinical outcomes: You must have achieved good clinical outcomes, as per standard practice evaluations, for at least twelve months

¢ Engagement in clinical audits: Regular engagement in clinical audits in line with regional (country) practice before, during, and after

the programme is mandatory.

FIGURE 2 Selection criteria for suitable candidates for the training programme.

Europe. It is a major endeavour that requires significant expertise,
financial resources and time. The premise of setting up this training
programme was to benchmark surgical training, in this case, robotic
colorectal surgery. To introduce new surgical techniques or proce-
dures, we must ensure the safety of our patients. Steps are taken
to ensure the treating teams, not only the operating surgeons, are
trained to proficiency before delivering care. While there is a spe-
cific learning curve during this period, steps are taken to acquire the
necessary knowledge, skills and non-technical skills before operat-
ing on the first patients.

Recommendations have been described to reduce the risks to
patients when introducing new techniques or technologies, no-
tably the IDEAL framework [16]. However, resource constraints
may render the execution of many initiatives complex. In the
ColoRobotica training programme, three additional interventions
provide quality-assured training: (1) The training is a step-wise
progression in obtaining knowledge, skills, non-technical skills,
and each trainee is required to pass the assessments before the
next stage of the training pathway, and there is a remedial process
if trainees are not meeting the requirements for progression, (2)
Each trainer in our programme has attended our TTT course to
ensure standardisation of training and assessment methodology.
The methodology used is uniform throughout the eLearning ma-
terials, face-to-face training and assessments. There are regular
communications between the Training Programme Committee and
the trainers, allowing queries and issues to be clarified and ad-
dressed. Some of these interactions led to further improvement
of the programme, such as standardising terminology in minimally
invasive surgery [13, 17]. (3) Outcomes data during the training
pathway, including patients' clinical outcomes. The assessment
outcomes during training are not only to determine whether train-

ees pass the assessments but also to identify areas where trainees

need to concentrate more or areas of the course that need im-
provement (feedback forms are part of the course requirements).
The clinical data registry enables the analysis of patient outcome
data to monitor adverse outcomes during training. Our team also
supports surgeons in contributing to clinical outcomes after they
have been signed off from our programme, in line with contribut-
ing evidence-based practice according to the IDEAL framework
[9, 16]. The use of performance metrics in our training pathway
[10-12] has the potential to reduce intraoperative errors [7] and
shorten the learning curve, thereby improving patient safety and
reducing costs.

There are a couple of drawbacks to our programme. Due to the
high demand for training and funding, surgeons who fulfil the se-
lection criteria tend to be consultants in their respective countries.
The programme has attracted many surgical trainees as demand for
robotic training is high [18]. At present, we do not have sufficient re-
sources to fund all applicants participating in our programme, but we
do offer alternative training materials, such as webinars [6]. Demand
and training are evolving, and we aim to provide high-standard train-
ing to a larger group of trainees soon. Similarly, the programme has
attracted an increasing number of surgeons from outside Europe,
including those from South America, Asia and Australia. The logistics
of some of the face-to-face training and funding limit the training
outside Europe at present.

Although the programme was designed for robotic colorectal
training, some materials developed were useful beyond robotic sur-
gery, such as terminology used in minimally invasive surgery [17],
performance metrics in procedural training and assessments, includ-
ing circular stapling anastomosis [7, 10-12, 19] and applied anatomy
[20].

Although we are in the early phase, the initial results are promis-
ing, and our model could serve as a template both for other scientific
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TABLE 1 Demographics, intraoperative and postoperative data.

Robotic cases during
training programme

(n=334)
Age 65.2 (19-92)
Female gender 155 (47.4%)

BMI (kg/m?) 27.0 (15.0-50.6)
Indications
Malignant 252 (75.4%)
Benign 53 (15.9%)
Missing data/to be ascertained 29 (8.7%)
Operations performed (n=326)
Right hemicolectomy 70 (21.0%)
Left hemicolectomy 26 (7.8%)
Sigmoidectomy 52 (15.6%)
Subtotal colectomy 3(0.9%)
Total colectomy 1(0.3%)
High anterior resection 50 (15.0%)
Low anterior resection 83 (24.9%)
Abdomino-perineal resection of 24 (7.2%)
rectum
Rectopexy 17 (5.1%)
Missing data/to be ascertained 8(2.4%)

Intraoperative parameters

Operating time, min 271.3 (90-688)

Conversion rate 4(1.2%)
Estimated blood loss, ml 78.8 (0-1500)
Overall complications 81 (29.8%)
Severe complications (Clavien-Dindo IlI 21 (7.7%)
or above)
Reoperation 2 (0.6%)
Pathological results (malignant
procedures)®
Positive distal resection margin 0 (0%)
Positive circumferential resection 3(1.4%)
margin
Lymph node yield 20.8 (2-52)

?Based on 252 malignant cases.

societies and different specialties to provide structured robotic sur-

gical training.
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