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Abstract
Since the Food and Drug Administration in the United States approved the first robotic platform for use in humans in 2000, 
there has been a steady increase in the popularity of robotic approaches to surgery. Robotic-assisted surgery (RAS) offers 
enhanced 3D visualisation of the operative field and increased flexibility and agility of the instruments, amongst other 
benefits. However, robotic platforms are complex systems and there is evidence that they may be associated with increased 
patient risk, particularly in the initial learning curve of a surgeon's robotic training. To ensure the continued safe use of RAS, 
adequate governance policies must be in place to regulate training, ensure patient safety and maximise the benefits of RAS 
programs. This systematic review synthesises all available evidence on RAS governance structures internationally for the first 
time. It was conducted and reported per the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement. 
This systematic review identified, for the first time, three guidelines offering recommendations on the Governance Structures 
for RAS programs. We extracted the key recommendations to provide a holistic set of guidelines. Through consensus, we 
offer recommendations for the composition of a RAS governance committee, the frequency with which the committee should 
sit, and the remit of the committee, including training, granting of privileges, quality assurance and continued professional 
development. We also stress future research needs in RAS team credentialing and vendor-agnostic training pathways. These 
recommendations may serve as a template for establishing future RAS programs.
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Introduction

Since the Food and Drug Administration in the United 
States approved the first robotic platform for use in humans 
in 2000 [1], there has been a steady increase in the popular-
ity of robotic approaches to surgery [2]. Indeed, across most 
disciplines, there has been a year-on-year increase in the 
number of surgeries performed using robotic platforms [3]. 
This trend is predicted to continue apace. Robotic-assisted 
surgery (RAS) offers enhanced 3D visualisation of the 
operative field and increased flexibility and agility of the 
instruments, amongst other benefits [4]. However, robotic 

platforms are complex systems and there is evidence that 
they may be associated with increased patient risk, particu-
larly in the initial learning curve of a surgeon’s robotic train-
ing [5].

RAS differs significantly from conventional open or 
laparoscopic surgery regarding the operating room layout, 
the operating surgeon’s location, and the overall impact on 
team dynamics. The importance of adequate surgeon and 
team training is well documented; however, currently, this 
training is predominantly vendor-led with little input from 
international or national surgical governing bodies [6]. To 
ensure the continued safe use of RAS, adequate govern-
ance policies must be in place to regulate training, ensure 
patient safety and maximise the benefits of RAS programs. 
The governance structures in healthcare are defined as a for-
malised framework that outlines the roles, responsibilities, 
policies, and oversight mechanisms utilised in the delivery 
of a service [7]. Effective independent governance structures 
will allay potential ethical concerns of patients and health-
care professionals regarding vested interests. Currently, 12 
robotic platforms are approved for use worldwide, and more 
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are on the horizon. Thus, there is an increasing impetus to 
ensure that governance structures are robust and vendor-
agnostic [8].

Study aims

This systematic review aims to synthesise all available evi-
dence on RAS governance structures internationally for the 
first time. It will focus on independent governance structures 
distinct from those established by industry.

Materials and methods

This is a systematic review of Governance Guidelines for 
RAS programs. It was conducted and reported per the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [9]. Ethical approval was not 
required for this study. Registration with PROSPERO was 
sought; however, this form of review (on governance struc-
tures) is outside their remit for registration.

Inclusion and exclusion criteria

All original research articles, abstracts, conference proceed-
ings from the bibliographic database’s inception, or any grey 
literature from surgical societies and white papers were eli-
gible for inclusion. Guidelines that did not explicitly discuss 
governance structures were excluded.

For this review, “governance structures” refer to docu-
ments outlining the roles, responsibilities, policies, and over-
sight mechanisms involved in delivering an RAS program 
in a hospital [7].

Orthopaedic surgery was excluded due to its unique inte-
gration with radiology and its distinct RAS platforms, which 
require specialised governance structures and collaboration 
with imaging specialists that fall outside the scope of this 
review.

While we acknowledge the vital role of industry in 
advancing robotic surgery technology, we excluded indus-
try guidelines on RAS governance. Our decision was based 
on the belief that governance should remain independent of 
commercial interests to ensure clinical decisions prioritise 
patient safety over business motives.

Search strategy

A detailed search strategy was developed and refined with 
a medical librarian. A preliminary search was conducted to 
identify key terms. The finalised search string developed 
included keywords and MeSH terms: governance OR gov-
ernance processes OR governance committee OR govern-
ance guidelines AND robotic surgery OR robotic-assisted 

surgery. This search string was applied to the biblio-
graphic databases PubMed, Web of Science, CINAHL, and 
EMBASE. No limitations were applied, and all databases 
were searched from inception until June 10th 2024. Grey 
literature was searched using the BASE database. Hand-
searching references in the included guidelines was com-
pleted to identify any missed guidelines. A citation search 
using Google Scholar ensured all relevant studies were 
included. The search strategies for each database are pro-
vided in Appendix 1.

Study selection

Following the removal of duplicates, all of the titles and 
abstracts were reviewed independently by two authors. The 
guidelines meeting the aforementioned inclusion criteria 
underwent full-text review. Conflicts about a guideline’s 
suitability were resolved by consensus. Following the full-
text review, all suitable guidelines were brought forward for 
qualitative review.

A systematic review management system was used during 
this study [10].

Data extraction

Two authors independently extracted the required data from 
the eligible studies using a predetermined data extraction 
form in Microsoft Excel. Any conflicts in the extracted data 
were resolved by consensus. The data extracted included 
the first author, year of publication, surgical society repre-
sented, recommendations about the composition of a RAS 
governance committee, recommendations on intervals for 
review meetings, and details on the suggested remit for a 
RAS governance committee, e.g. Education and training, 
granting privileges, audit of outcomes, and pathway for trou-
bleshooting issues. Data about specific guidelines for train-
ing, granting of privileges and guidance on using proctors 
were also extracted.

Results

Study identification and selection

After applying the search string to the aforementioned bib-
liographic databases, 274 papers were identified. These were 
uploaded to a systematic review manager. Forty-two dupli-
cates were identified. Following the removal of these dupli-
cates, 232 papers remained. These papers were screened 
independently by two of the authors. 231 were removed as 
they did not meet the inclusion criteria. Searching for grey 
literature identified three further papers. Following full-text 
review, three guidelines were identified as appropriate for 
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inclusion in this qualitative analysis. This process is depicted 
in the PRISMA flow diagram (Fig. 1).

Characteristics of included guidelines

An overview of the included guidelines is depicted in 
Table 1. Two guidelines were developed by national sur-
gical societies, namely the Royal Colleges of Surgeons in 
Edinburgh [11] and England [12]; the remaining guideline 
consensus document was created by a speciality association 
[13], the Association of Upper Gastrointestinal Surgery of 
Great Britain and Ireland. The guidelines were all developed 
between 2022 and 2024.

The guidelines recommended a dedicated RAS govern-
ance group within any hospital intending to perform RAS. 

Beard et al [12] were the only guideline to recommend the 
frequency with which the RAS governance group should 
meet: 3 monthly.

The three included guidelines gave recommendations 
about the remit of a RAS governance group. The overarch-
ing themes included:

•	 Regulation of surgeon training for RAS.
•	 Regulation of theatre team training for RAS.
•	 Granting of privileges to perform RAS.
•	 Approval of proctors.
•	 Audit of outcomes.
•	 Troubleshooting of problems arising in the RAS theatre.

Fig. 1   PRISMA flow diagram 
for study selection
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The remit outlined by each guideline for a RAS govern-
ance group is summarised in Table 1.

Recommendations on training, granting 
of privileges and proctorship

Table 2 displays the recommendations made by each guide-
line regarding RAS training programs, the granting of 
robotic privileges, the use of a structured proctorship model, 
and methods to ensure ongoing competence.

All three guidelines recommend a dedicated training 
pathway for surgeons pursuing RAS [11–13]. The guide-
lines agreed that a training program must be graduated 
from self-directed online learning modules to a structured 
proctorship program. However, there were discrepancies 
amongst the guidelines regarding whether the training 
should be surgeon-focussed or surgeon and team-focussed, 

whether it should consist of technical and non-technical 
skills training, and whether it should be vendor-led or 
vendor-agnostic (Table 2).

Concerning the granting of privileges, two of the guide-
lines provide recommendations. Pucher et  al. [13] are 
broad in their guidance that surgeons should complete an 
approved robotic curriculum and structured proctorship 
program. Beard et al. [12] similarly advocate completing 
a graduated training program and make specific recom-
mendations on the minimum number of proctored cases 
(Table 2).

The importance of proctorship in RAS training is high-
lighted in all three guidelines. Beard et al. [12], in particular, 
give specific guidelines for proctorship, including the use 
of a sufficiently experienced proctor (performance of over 
100 platform-specific procedures), the use of the same proc-
tor for the duration of a surgeon’s training and ensuring the 

Table 1   General characteristics of included studies and suggested remit of a robotic-assisted surgery governance group

Study ID Year Society Composition of governance committee Interval for meeting

Pucher et al. [13] 2024 The Association of Upper Gastrointestinal Surgery of 
Great Britain and Ireland

Senior robotic lead
Specialty-specific lead

Not reported

Parks et al. [11] 2022 Royal College of Surgeons in Edinburgh, Robotic 
Surgery Taskforce

Robotic governance and peer review 
group (RGPG):

 Established robotic surgeons
 Anaesthetists
 Surgical care practitioners (SCPs)
 Operating theatre team
 Members (scrub teams, operating 

department practitioners [ODPs])
 Representatives from the hospital man-

agement team
A robotic surgery operational group 

(RSOG):
 Representatives from IT, medical 

physics, clinical engineering, sterile 
services, operating theatre stores and 
procurement

Not reported

Beard et al. [12] 2023 The Royal College of Surgeons of England–robotic 
surgery task force

Robotics Surgery Governance Group:
 Representatives from the surgical direc-

torates undertaking robotic surgery, 
theatres, audit and governance lead

Three monthly basis

Suggested remit of a robotic assisted surgery governance committee
Pucher et al. [13] Prospective data collection

Robotic programme-specific internal audit and review processes
Ensure surgeons: complete an approved robotic curriculum and structured proctorship programme
Monitor surgeon outcomes and competence

Parks et al. [11] Regulation of education and training
Assessing requests for robotic surgical privileges
Auditing of surgical outcome
Auditing of cost effectiveness
Approval of proctors
Trouble shooting of issues with the RAS program

Beard et al. [12] Regulation of education and training of surgeon and entire theatre staff
Assessing requests for robotic surgical privileges
Auditing of surgical outcome
Approval of proctors
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proctor is of the same speciality and capable of taking over 
the surgery if needed (Table 2).

Parks et al. [11] and Beard et al. [12] stress the impor-
tance of ensuring ongoing, continuous professional develop-
ment. Parks et al. state that prospective audit of a surgeon’s 
RAS volume and outcomes should be maintained and that 
all RAS surgeons should maintain a sufficient volume of 
cases annually. They do not specify indicative case numbers 
but state these should be speciality-specific and guided by 
international consensus. Beard et al. [12] provide detailed 
guidance about ongoing competency assessment. The rec-
ommendations include completing five core simulator skill 
exercises with a passing score of 90% every 2 years, sur-
geons must perform at least 20 procedures per year, and sur-
geons who are inactive for more than 90 days must complete 
core simulator exercises with a passing score above 90%. 
They stipulate that any surgeon performing 50 cases in the 
prior 2 years would be exempt from these criteria (Table 2).

Discussion

Recommendations from current international 
guidelines

Following this systematic review, the following key recom-
mendations were extracted from the guidelines. The authors 
agreed upon these recommendations by consensus. They 
may serve as a guideline for establishing RAS Governance 
Committees both nationally and internationally.

Recommendations for the composition of a RAS 
governance committee, their remit and interval 
for meeting

All three of the included guidelines recommended the for-
mation of a dedicated RAS governance group in any hos-
pital undertaking or intending to undertake RAS [11–13] 
and made recommendations regarding the composition of 
such a group.

Incorporating the findings of these three documents, we 
propose the mandatory inclusion of the following stake-
holders into RAS governance committees (Fig. 2). These 
include:

•	 A senior executive from hospital management.
•	 Senior robotic surgeons with a lead representative from 

each department practising RAS.
•	 An anaesthetic representative with experience in RAS.
•	 Operating theatre staff, including RAS CNM, Portering, 

and CSSD staff.
•	 IT and engineering support staff representatives.Ta
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The remit for a RAS governance group should contain 
the following core domains as broadly described by all three 
guidelines [11–13] (Fig. 3):

•	 Regulation of education and training of surgeons pursu-
ing RAS.

•	 Granting of privileges to perform RAS.
•	 Approval of proctors.
•	 Ensuring ongoing surgeon competence.
•	 Audit outcomes and ensure the efficiency of the RAS 

theatre.
•	 Review of adverse events.

Regarding the interval for RAS governance group meet-
ings, 3 monthly basis should be considered a minimum and 
revised depending on individual centres’ needs. In the initial 
period of establishing a RAS program, it is conceivable that 
meetings will need to be held more often to deal with issues 
as they arise. There should also be a mechanism to trigger a 
meeting in the event of adverse events or operational issues 
that need to be urgently addressed. The criteria and mecha-
nism for triggering such meetings should be established as 
a priority by the RAS governance group.

Recommendations on training, granting 
of privileges and proctorship

There is an increasing focus on developing curricula to train 
future surgeons in RAS [14]. Ideally, these curricula will 
be platform-agnostic and endorsed by the relevant surgi-
cal societies [15]. An example of such a curriculum is the 
Fundamentals of Robotic Surgery skills curriculum (FRS), 
developed using a Full Life Cycle Curriculum Development 
process during four consensus conferences involving 66 sub-
ject matter experts [16]. The FRS curriculum focuses on 
seven unique robotic tasks that address 25 technical skills 
necessary to perform robotic surgery proficiently and safely. 
The curriculum also encompasses non-technical training 
aspects of team communication and teamwork in RAS. The 
FRS curriculum is now standard in select simulators such 
as the RobotiX Mentor by Surgical Science [17]. Thus, the 
curriculum could be deployed in a region to standardise RAS 
training.

This is an area of ongoing research and debate. We rec-
ommend the following broad approach to a structured train-
ing program, depicted in Fig. 4, which will be subject to and 
guided by ongoing research.

As discussed above, a vital remit of the RAS govern-
ance group will be assessing applications for privileges to 
perform RAS. Without an internationally recognised and 
approved training pathway for RAS, we recommend the fol-
lowing guidance regarding granting privileges: the candi-
date should have documentary evidence of completion of a 
graduated training program in RAS. The training program 
should cover RAS’s technical and non-technical aspects 
and display the progression of competence from didactic 
learning to console operating as the primary surgeon. The 
applicant should also display evidence of a structured proc-
torship program. The proctor, the proctee, the anaesthetist 
and the theatre CNM should sign off on each proctored case. 
The proctorship should continue until there is consensus that 
the proctee is competent and safe to operate independently.

The RAS governance committee should be instrumental 
in approving a suitable proctor. Proctors should be deemed 
experts in the given discipline and the generality of robotic 
surgery [18]. A crude cut-off of performing at least 50 

Fig. 2   Recommendations for the composition of a RAS governance 
group

Fig. 3   Suggested remit of a RAS governance group
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procedures using the robotic platform is often used as a 
benchmark however, as the use of RAS continues to expand, 
this criterion is likely to change, as was seen with the adop-
tion of laparoscopic surgery. The proctors should also be 
proficient in performing the given surgery laparoscopically 
and open if an emergency necessitates a conversion. The 
same proctor should ideally be used throughout a surgeon’s 
training, ensuring proctor-proctee familiarity and efficient 
training progression. Currently, the vendor recommends 
proctors, which raises the possibility of conflicts of interest 
and bias towards competency evaluation on a given platform. 
As robotic surgical experience grows within an institution or 
a region, proctors from within a department may be utilised, 
which may reduce the risk of conflicts of interest in using 
vendor-endorsed proctors.

Our study is the first systematic review of governance 
structures for RAS programs, but several limitations must 
be considered. The limited number of studies identi-
fied reflects the emerging nature of this field rather than 
a flaw in our search strategy. To ensure comprehensive 

coverage, we adhered to best practices for systematic 
reviews, including searching grey literature in the BASE 
database and conducting citation searches via Google 
Scholar. While the small number of papers is a limitation, 
we believe it highlights the lack of research in this area and 
encourages future exploration.

Additionally, we excluded industry-produced guide-
lines, which may be seen as a limitation due to the essen-
tial role of industry collaboration in introducing RAS 
programs. However, we prioritised ethical considerations, 
opting for unbiased, vendor-agnostic recommendations. 
We believe industry should not influence the governance 
of RAS programs within hospitals, though ongoing col-
laboration between hospitals and vendors is encouraged. In 
Fig. 2, we suggest that representatives from the hospital’s 
IT and engineering departments be part of the RAS gov-
ernance group, liaising with industry on technical needs 
while operating theatre staff handle in-service training 
coordination with industry representatives.

This review focuses on governance for general and uro-
logical RAS programs. The unique needs and platforms 
used in orthopaedic RAS warrant separate review and a 
distinct analysis beyond the scope of this work.

Conclusion

RAS is being adopted at an ever-increasing pace. It 
involves unique theatre dynamics and poses unique 
patient safety issues. The safe and efficient adoption of 
this technology requires rigorous governance structures. 
We present the first systematic review of current govern-
ance structures and make recommendations to guide future 
RAS programs. Ongoing research is needed to develop 
vendor-agnostic training curricula and methods to assess 
RAS team credentialing.
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