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Editorial
Despite initial criticism directed towards the surgical pioneers who
performed the first laparoscopic cholecystectomies in the mid-1980s in
Europe, minimally invasive surgery (MIS) has taken hold and, in many
instances, revolutionized the practice of general surgery. The success of
laparoscopic cholecystectomy in reducing post-operative pain, hospital
length of stay, and the convalescence period following surgery became
so overwhelming that by the mid to late 1990s, laparoscopic
cholecystectomy had become standard of care. It was not long after this
new era in the surgical management of gallstones had been ushered in
that surgeons began applying the minimally invasive skills and
principles that they had learned and developed in their experiences
with laparoscopic cholecystectomy to other routinely performed
surgical procedures including appendectomy, colectomy, splenectomy,
adrenalectomy, herniorrhaphy, and gastric procedures (including
bariatrics), among others. This shift from open to minimally invasive
procedures was driven by both patient as well as surgeon preference.
As indications for minimally invasive approaches to common
surgical diseases began to expand, concerns lingered, some of which
specifically centered on the oncologic adequacy of minimally invasive
approaches in the surgical management of common malignant
conditions. In the case of colon cancer, multi-center, prospective
randomized trials have shown non-inferiority in terms of oncologic
outcomes when comparing laparoscopic to open approaches [1-3].
Similar findings for laparoscopic gastrectomy for gastric cancer were
published from Japan [4] and in the case of minimally invasive
esophagectomy (MIE), a meta-analysis of 17 case control studies
comparing MIE to open esophagectomy found no difference in
oncologic outcomes between the two surgical approaches for patients
with stage II and stage III disease [5].
With the results of these and other such studies emerging, fears
regarding the oncologic outcomes that result from applying minimally
invasive approaches to cancer surgery were largely assuaged. Despite
this fact, as well as the already described growing interest in extending
minimally invasive approaches to common surgical procedures, the
application of minimally invasive approaches to the management of
both benign and malignant conditions of the pancreas has been
comparatively slow to take hold. Pure resectional procedures, such as
laparoscopic distal pancreatectomy (LDP) with or without
splenectomy, were the first to be attempted and described. Many of the
same advantages in outcomes such as decreases in blood loss, length of
stay and long term wound complications that had been found when
comparing other MIS to open procedures also applied in the case of
LDP when compared to open [6]. In regards to laparoscopic
pancreaticoduodenectomy (LPD), numerous obstacles have
encumbered its widespread adoption, the most significant of which are
the ability to control hemorrhage from major vessels as well as to
reconstruct the biliary and pancreatic ducts with acceptable morbidity.
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Since its first description in 1994, only 9 groups have reported more
than 10 laparoscopic pancreaticoduodenectomies with only 400
procedures having been reported in the literature in nearly 2 decades.
As a summary of the experience of laparoscopic approaches to
pancreatic surgery, a recent query of the National Inpatient Sample
database between 2000-2011 is revealing in that of the 36, 195 pancreas
resections that were performed over the 12 year period included in the
query, only 1994 (919 LPD and 530 LDP), or 4%, were performed
laparoscopically [7]. This failure in dissemination of laparoscopy to the
field of pancreatic surgery may speak to inherent limitations posed by
the laparoscopic platform.
In contrast, an increasing number of reports are being published on
the safety and feasibility of robotics as it applies to pancreatic surgery.
Advantages in ergonomics, visualization, precision, and dexterity have
all been attributed to robotic surgical platforms and instrumentation
when compared to standard laparoscopy. It has been proposed that
these advantages may allow for MIS approaches to pancreatic surgery
(including complex resections), and the attendant benefits of such
approaches, to become more broadly applicable. However, given the
fact that experience with and results following robotic pancreatic
surgery has only begun to emerge in the first half of this decade [8-11],
questions regarding the widespread applicability of robotics to
pancreatic surgery remain. These questions surround issues ranging
from learning curves, outcomes compared to both open and
laparoscopic approaches, training and certification and cost
effectiveness, among others.
As one would expect, the learning curve for robotic distal
pancreactomy (RDP) has been found to be much less steep than
robotic pancreaticoduodenectomy (RPD). In fact, Zeh et al. [11] have
described their initial experience and the learning curve associated
with each procedure. In the case of the first 100 RDP that they
performed, 30 of which were for adenocarcinoma, significant
reductions in operative times were observed after the first 20 and 40
cases respectively, and the likelihood of readmission was significantly
lower after the first 40 cases. Furthermore, their group found that when
comparing their first 30 RDP to 94 consecutive historical controls LDP,
there were decreased rates of conversion, increased rates of R0
resection and increased lymph node harvests for both benign and
malignant disease in the RDP group [12]. As for the RPD learning
curve, they found that in the first 200 consecutive cases that they
performed, statistically significant reductions in blood loss and
conversion to open procedures were observed following 20 cases,
incidence of pancreatic fistula following 40 cases and operative times
following 80 cases. Furthermore, they found acceptable 90 day
outcomes in the final 120 consecutive RPD in their series including
transfusion rates (21.7%); mortality (3.3%); fistula rates (6.9%);
readmission rates (29.2%); R0 resection rates (91.4%); and median
LOS and lymph node harvest (9d and 26 nodes), respectively. Despite
these findings, questions remain surrounding the broad applicability of
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such single institution experiences as well as what appears to be the
fairly steep learning curve for both RDP and RPD described therein,
both of which may limit the ability of more than a few select centers to
allow trainees to attain sufficient expertise so as to allow for the
widespread growth and dissemination of robotic pancreas surgery.
Finally, conflicting reports exist regarding the cost effectiveness of
robotic pancreatic surgery. Clearly, the initial capital investment of the
robotic platform puts it at an immediate cost disadvantage; however,
potential advantages may exist that could possibly positively impact
overall cost. Waters et al. [13] evaluated the cost of RDP, LDP, and
ODP, taking into consideration the combined cost of the robotic
console/system, operative cost, and hospitalization. RDP costs were
lower than LDP and ODP mainly because of the reduction in hospital
length of stay for the RDP group (4 days vs 8 for LDP and 6 for ODP).
To the contrary; however, Kang et al. [14] have shown RDP to be more
expensive. Therefore, future analysis of larger cohorts from
experienced robotic groups is needed before any conclusions regarding
cost effectiveness of robotic pancreas surgery can be drawn.
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