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“The intuitive mind is a sacred gift and the rational mind is
a faithful servant. We have created a society that honours the
servant and bas forgotten the gift...”—Albert Einstein.

Although in the current state of the Evidence Based
Medicine (EBM), this article has no scientific basis, we will
build on this reflection of Albert Einstein and share with you
our thoughts on what is currently just an intuition about:
“Moving from laparoscopic to robotic pancreaticoduodenectomy
(RPD) same to be a natural evolution.”.

Of course, it is not as forecasters but rather as sensitizers
that we write this article, and for this, we will use the most
recent literature and our long experience of the minimally
invasive surgery (MIS) started in 1989 and the minimally
invasive pancreatic surgery (MIPS) that we have realized
since 1995.

This is not the first time that the question has been
asked and published about whether RPD is superior
to laparoscopic pancreaticoduodenectomy (LPD). F
Kockerling already concluded in 2014 that the oncological
accuracy of robotic resection for pancreatic resection is seen
to be adequate. Only the operating time is generally longer
than for standard laparoscopic and open procedures, but the
blood loss is less, conversion rates are lower and hospital
stay is shorter (1). Of course, Kéckerling concluded that
randomized prospective studies were needed to be able to
draw factual conclusions, and unfortunately, apart from the
recent multicentre training program LEALAPS-3 published
in 2021, which concluded that the RPD is feasible and safe
in centres where at least 20 of these procedures are carried
out per year (2), no other quality prospective randomized
studies are available to us to date.
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This lack of factual data is not surprising; it is difficult
to launch such studies because of the hassle of not only
selecting patients but also surgeon, as indirectly, the
complexity of minimally invasive pancreatoduodenectomy
(MIPD) and its serious post-operative complications
have not spared teams that define themselves as “high
volume”, as shown by the premature interruption of the
LEOPARD-2 study (3).

We will then start by describing our opinion about
MIPD, whose story begins in 1994, where Gagner and
Pomp published the first minimally invasive laparoscopic
pancreaticoduodenectomy (MILPD) (4). Since then, some
teams around the world have clearly defined the key elements
for achieving the MILPD, which are summarized in Figure 1.

Of course, in most cases, it is called “basic” MILPD:

%  Patients with no tumour involvement of the
vessels based on the expertise of the tumour
multidisciplinary board;

% No vascular anatomical variants present between
10 and 20 patients (5);

%  Patients undergoing a “standard resection” (6)

without any total mesopancreas excision (I'MpE).

Because, what about the majority of patients who
are immediately borderline, operated after neoadjuvant
chemotherapy, with veins affected by the tumor (Figure 2) and
to whom the resection and the reconstruction does heavily
complicate the laparoscopic gesture, being responsible of
the majority of unplanned laparotomic conversions during
MILPD, which are published to be around 24% (7,8).
It is easy to understand why the trial LEOPARD-2 was
prematurely interrupted.
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Key Elements to Make a
Pure Laparoscopic Whipple

Figure 1 Key elements for achieving the MILPD. MILPD, minimally invasive laparoscopic pancreaticoduodenectomy; 4K, 4K resolution

for the camera; 3D, three-dimensional visualization; LUS, laparoscopic ultrasound.
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Figure 2 Example of portal vein affected by the tumor.

Additionally, 30 years after the first MILPD, we note
that its implementation remains dramatically low. Probably
still below 5% of pancreatic surgeons have implemented it,
and we know that innovations come out of experimentation
when the “bar” of more than 5% of users is reached (9,10).

Finally, we were very sensitized by the conclusions of R
Cirfa, who, after a comprehensive review of the state of the art
of the MILPD, presented that up to date it has no advantage
compared to the laparotomic PD, during the Hepato-Bilio-
Pancreatic (HPB) Webinar of Spanish Surgeons Association
(AEC) in 2021 (11). Thus, we are free to think, and we have
also communicated at various meetings since 2019 that
laparoscopy is more than questionable as a recommendable
way to achieve a MIPD (12).

About minimally invasive robotic PD (MIRPD), it is also
not very recent, and we owe the first to PC Giulianotd in
2003 (13). Its current implementation is still very weak but
with increasing interest in the world of pancreatic surgeons.

Of course, the implementation of MIRPD will first meet
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financial criteria of accessibility to the robot, but there are
also other reasons to be considered, for example, how to get
out of the “comfort zone”, or in other words, how to learn it
in order to not be overwhelmed by the impact of unplanned
laparotomic conversions, almost always hemorrhagic and its
serious consequences in terms of postoperative morbidity,
doubling mortality, which have already been shown during
laparoscopic approaches (7,8).

The challenge is big but not insurmountable; the
MIRPD is aimed to pancreatic surgeons who have a
“Minimally-Invasive Mind” and who “own” the robot,
which means who know how to manipulate it. Therefore,
robotic simulation is crucial, as it will allow to put the
instrument in the surgeon’s hands and, especially, in the
surgeon’s brain.

Then, it is recommended to do a “case observation” for a
surgeon who does MIRPD. We recommend doing this step
in a team involving the surgeon, who will be around the
patient, the robotic scrub nurses and the console surgeon.
The 3rd step is optional and consists of inviting an expert
surgeon as advisor (proctor) during your first patients. The
most important step is the standardization process of the
surgical procedure and, of course, it should be started with
simple cases at the beginning.

We use a robot Da Vinci Xi with an operating table
connected to the robot and two operating consoles.

These 5 photos (Figures 3-7) show:

% Figure 3: our setup;

% Figure 4: three surgical steps made laparoscopically
through the robotic ports, in order to reduce the
operating time of some steps, which are simple but
paradoxically difficult to make via robotics;
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Robotic Assisted Pancreatoduodenectomy
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Figure 3 Set up of robotic-assisted Whipple. GJ, gastrojejunal.
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Figure 4 First three surgical steps made laparoscopically. A: robotic trocar for bipolar robotic grasper; B: robotic trocar for 30° robotic
camera; C: robotic trocar for monopolar scissors, sealing and robotic 6-cm stapler; D: laparoscopic additional trocars for aspirator, grasper,

vascular clamps, gauzes; E: robotic trocar for grasper.

Robotic Assisted Pancreatoduodenectomy

Figure 5 Percutaneous suspension of the gallbladder, falciform ligament and left liver. A: robotic trocar for bipolar robotic grasper; B:
robotic trocar for 30° robotic camera; C: robotic trocar for monopolar scissors, sealing and robotic 6-cm stapler; D: laparoscopic additional

trocars for aspirator, grasper, vascular clamps, gauzes; E: robotic trocar for grasper.
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Robotic Assisted Pancreatoduodenectomy
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Figure 6 specimen extraction and extracorporeal gastro-jejunal anastomosis. A: robotic trocar for bipolar robotic grasper; B: robotic trocar
for 30° robotic camera; C: robotic trocar for monopolar scissors, sealing and robotic 6-cm stapler; D: laparoscopic additional trocars for

aspirator, grasper, vascular clamps, gauzes; E: robotic trocar for grasper.
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%  Figure 5: have a very good surgical exposure
by percutaneous suspension of the gallbladder,
falciform ligament and left liver;

% Figure 6: the exteriorization of the specimen that
can be done by a left sub-costal incision, which
will allow us, at the same time, to carry out the
extracorporeal gastro-jejunal anastomosis in a safe
and very fast way;

% Figure 7: cosmetic results.

After a learning curve of three cases where standard

resections were carried out, we extended MIRPD to

Video 1 Tips to make robotic pancreaticoduodenectomy. patients with vascular anatomical variants and to borderline
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Video 2 Robotic pancreaticojejunostomy.
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Key Elements to Make a
Robotic Assisted Whipple with
Total Mesopancreas Excision (TMpE)
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Figure 8 Key elements for achieving the MIRPD. MIRPD, minimally invasive robotic pancreaticoduodenectomy.

patients requiring venous resection.

We are currently performing all MIRPD with artery
[superior mesenteric artery (SMA)] first approach and
TMpE for all patients affected by pancreatic ductal
adenocarcinoma (14).

To date, there is no conversion to laparotomy
or laparoscopy. These 3 mini-videos illustrate two
demonstrative examples of MIRPD, which we’ve published
about our standardized technique:

% The Video I: dps to make RPD;

% The Video 2: robotic pancreatojejunostomy;

% The Video 3: extended dissection with TMpE.

From our practice, we consider that if we have a
robotic platform, the MIPD should be performed only by
robotic approach, as the surgery is extremely precise; with
excellent oncological radicality, pancreaticojejunostomy
and hepaticojejunostomy are easier to achieve than by
laparoscopy. and the comfort of surgeons is remarkable.

© Digestive Medicine Research. All rights reserved.

Thus, the postoperative evolution is not inferior to those
observed by laparoscopy in our group.

With two consoles—teaching and learning—proctoring
is excellent, and the learning curve is shorter. We also
recommend a pre-operative and post-operative briefing for
all procedures in presence of all the members of the team
(surgeons and nurses), in order to optimize the procedure
by studying the difficult steps. In this way, a preventive
solution can be provided, which can save operative time and
reduce complications.

Here are our keys to make a MIRPD (Figure 8): we
strongly point the attention on the fact that, in our opinion,
robotic surgery is the result of team work, in which the
surgeon leader is supported by the assistants during all the
surgery without a real technical dependence because he
is the only one manipulating the operating instruments.
In others words, if laparoscopy is many hands and many
minds, robotics is many minds but one hand, that of the

Dig Med Res 2022;5:21 | https://dx.doi.org/10.21037/dmr-22-6



Page 6 of 7

surgeon leader. Laparoscopic surgery is the result of a team
work, in which the surgeon leader is depending on the
assistants’ minds and skills in order to achieve good results.
In recent literature, it has been published that MIRPD is
feasible, safe and not inferior, with a conversion rate of 6.5%,
a pancreatic fistula rate of 23.6% and a 90-day mortality of
2%. However, the same study reports that, during the same
period, laparoscopic approach for PD has decreased from
15% to 1%, and the robotic approach increased from 0 to
25% for the same procedure (2).

Conclusions

We intuitively think that MIRPD is superior to MILPD
because the “surgical gesture is simple”. Although PD is still
not a simple procedure, the implementation of the MIPD is
better and more efficient via robotic approach, and the best
way to compare is to perform a mandatory benchmarking
and publish it, and make it factual that “moving from
laparoscopy to robotic PD is a natural evolution...”.
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