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Robotic pancreatic surgery: a slowly developing field
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Robotic surgery has undergone rapid development over
the last several decades and minimally invasive surgery has
become the standard of care for many surgical specialties.
Its adoption within the world of hepatobiliary and pancreas
surgery has been tempered by the complexity of the
procedures. Early reports showcased the feasibility of
distal pancreatectomy and pancreaticoduodenectomy in a
minimally invasive fashion and where followed by case series
demonstrating its safety and efficacy (1,2). This has since
been confirmed with large matched cohorts confirming at a
minimum oncologic equivalence between minimally invasive
pancreatic resections as compared to open procedures (3).
Given the complexity of pancreatic surgery and the inherent
limitations of laparoscopic surgery the robotic surgical
platform has seen an exponential rise in attention with its
role in minimally invasive pancreatic resections. Given this
interest there have been two consensus guidelines published
on minimally invasive pancreatic surgery demonstrating its
growth within the field (4,5).

The most recent publication reviewing this topic by
Liu er al. composed a consensus document on robotic
pancreatic surgery (4). The aim of this consensus statement
was to review the safety, feasibility, efficacy and cost-
effectiveness of this approach in order to provide guidance
and make recommendations for its future development.
The committee, using the process established by the
World Health Organization Handbook for Guideline
Development, determined the topics of interest,
prepared evidence-based documents and generated
final recommendations. This was completed using the
well-established and broadly used GRADE (Grading

of Recommendations Assessment, Development and
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Evaluation) approach to assess the quality of evidence-
based literature supporting each topic along with the
Delphi process to obtain expert consensus on statements.
With this methodology the committee proposed 19
topics that were analyzed producing 16 recommendations
assessed by GRADE and 3 recommendations that lacked
sufficient evidence-based literature to make formal GRADE
recommendations but provided literature review and expert
panel opinion on.

The first 6 recommendations focused on robotic distal
pancreatectomy (RDP) as it compares to both laparoscopic
(LDP) and open distal pancreatectomy (ODP). The
committee provided strong recommendation for the use
of the robotic platform for this procedure regarding safety,
feasibility and efficacy with a mix of moderate to low levels
of evidence to support this. LDP has become standard
practice and thus providing evidence-based support
for RDP as at least equivalent to LDP is essential to its
ongoing practice. The committee found since the first case
presented in 2001 there has been a gradual accrual of case
reports and more recent case series, meta-analyses and
RCTs showing comparable outcomes and peri-operative
measures of feasibility between RDP, LDP and ODP (6-8).
They focused on the evidence that points towards similar
lymph node harvest and surgical margin status as well
as overall survival noted in the RDP vs. LDP and OPD.
Evidence was also presented with commendation for RDP
given its comparable postoperative outcomes and morbidity
with decreased length of stay and intraoperative blood loss.
Our own experience and data comparing robotic versus the
laparoscopic approach for distal pancreatectomy reiterated
the comparable outcomes in morbidity, mortality and
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oncologic outcomes between the two minimally invasive
approaches. Again the consensus committee recommended
strongly for the use of RDP over LDP with low level of
evidence when splenic preservation is planned as RDP
improves the rate of splenic vessel preservation (Kimura
method) as compared to LDP which had similar rates of
splenic preservation in meta-analysis but was less likely to
preserve the splenic vessels (Warshaw method) (8,9). As
such when splenic parenchymal and vessel preservation is
desired RDP may provide the tools to facilitate the delicate
dissection necessary to achieve this more consistently.
The portion of the article focusing on RDP provided
the strongest level of evidence for the statements made
throughout the piece. This likely reflects the increased
case experience of surgeons with the robotic platform
performing RDP as compared to other procedures resulting
in an increased volume and quality of data for this specific
surgery that exceeds the remaining topics addressed in this
paper. In spite of this, the highest level of evidence achieved
in this article was moderate even for RDP at best.

Several recommendations through out the paper focused
on both RDP as well as robotic pancreaticoduodenectomy
(RPD) and the anticipated learning curves to obtain the
skills necessary to be deemed proficient and have improved
outcomes. The number 10—-20 cases used for RDP was given
based on the limited number amount of literature available.
The same appeared true for RPD in which several articles
seemed to point towards 40 cases as a relative turning point
in the observed operative time and postoperative outcomes.
The difficulty in determining a set case volume for learning
curves by the committee is due to the paucity of evidence to
support these thresholds and most research published in this
regard is based on single or multi-surgeon case series. The
articles cited did use cumulative sum analysis to objectively
assess their progress but was retrospective in nature. It is
apparent that prospective structured research is needed in
this area in order to better established expectations and
benchmarks for those desiring to begin to utilize the robotic
platform in their practice.

Also included was recommendations on several
procedures that could be performed on the robot but were
not currently recommended by the committee based on
the lack of evidence indicating improved outcomes or
need. The first of the procedures discussed was radical
antegrade modular pancreatosplenectomy (RAMPS) and
based on a limited number of published cases it appears
feasible and safe to perform robotically but given the lack
of strong evidence showing long term oncologic benefit
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we would agree with the authors in noting that surgeon
preference and ongoing research will determine its utility
with the robotic platform in the future (10). The authors
also address RPD in the setting of vascular resection and
reconstruction stating with weak recommendation and
very low level of evidence that portal vein and superior
mesenteric vein resections and reconstruction are difficult
procedures and should not be performed in the preliminary
stages of training on the robotic platform. They report
on 4 case series demonstrating the feasibility of the
procedure but note the emphasis on increased blood loss
and the limited number of cases which they rightly state
indicates complexity and difficulty of the case. This is a
procedure that is fraught with the risk of uncontrolled
hemorrhage and as such is not at a point were it should
be performed regularly in a robotic fashion particularly
by those in the beginning or intermediate phases of their
robotic experience. The committee also evaluated central
pancreatectomies and based on the limited amount of
work published in this area found no compelling evidence
to indicated improved outcomes or preoperative recovery
when performing this robotically as compared to open. It is
likely that given the procedure is not nearly as common as
the distal pancreatectomy or pancreaticoduodenectomy the
benefits of minimally invasive surgery likely still translate
to a shorter hospital length of stay and improved recovery
even though the data has yet to demonstrate this given its
spareness. Lastly the committee touched on enucleation
procedures and the utility of the robot in this procedure.
Again while there is not a large volume of evidence to show
superiority on the robotic platform it has been demonstrated
to be safe and feasibly to perform while adherence to prior
established guidelines about size of lesion and distance from
the main pancreatic duct appear to hold true. Enucleation
appears to be a ideal application of the robotic platform due
to the greatly improved visualization with video quality as
well as the improved dexterity in performing fine dissection
in a small operative field.

Any discussion of robotic surgery would be incomplete
without an attempt to evaluate the cost effectiveness of the
approach. As with many areas of robotic surgery attempts
to quantify this have been hampered by differences in
assessments of cost (operating room costs vs hospitalization
costs) as well as regional variations in the cost of delivery
of healthcare (11). The literature appears conflicting and
inconclusive in regards to this. To complicate this further
is the fact that as the robotic platform becomes more
common place the monopoly currently held by a single
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company on robotic intra-peritoneal surgery will soon be
lost as several other companies are moving quickly towards
viable alternatives. This competition will ultimately
drive down pricing making robotic procedures more cost
competitive.

The paper provides a thorough review and salient expert
interpretation of the current literature regarding robotic
pancreas surgery and its rapid development over the last few
decades. The overall sense that the paper provides is that
there is a paucity of quality data on this topic. This should
be a call to the pancreatic surgery community, especially
those who believe in the technology and principles of
minimally invasive and robotic surgery, to view these
recommendations as areas to focus future high quality
research in to validate these points.
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