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Minimally invasive (MI) surgery has gradually increased
during the past 3 decades. MI surgery is now the gold
standard in colorectal surgery and becomes a standard in
gastric and oesophagus surgery (1-4). The first description
of laparoscopic pancreaticoduodenectomy (LPD) dates
to the 90’s and robotic pancreaticoduodenectomy (RPD)
in 2003 (5-7). While many studies have shown potential
interest for this procedure, LPD remains an uncommon
procedure. Only one randomized clinical monocentric
trial comparing LPD vs. open pancreaticoduodenectomy
(OPD) has been conducted during the 25 past years (8).
Zimmerman et al. propose the first retrospective review
from NSQIP database comparing both laparoscopic LPD
and RPD with OPD. Parts of their findings are similar
to previous reports. They concluded that LPD and RPD
had both a longer operative time but a shorter length of
stay compared to OPD. LPD was performed in patients
with better general health condition and was associated to
less morbidity (less surgical site infection) but the patients
were more likely to require percutaneous drain placement.
RPD was performed in patients with less disseminated
cancer compared to OPD and LPD. RPD was associated
with less perioperative bleeding compared to OPD, higher
rate of surgical site infection and lower rate of conversion
compared to LPD.

In 2014, Croome et al. published the most encouraging
study in favor of LPD wvs. OPD (9). They reported
impressive results comparing 108 LPD to 214 OPD:
same operative time, significant lesser blood and blood
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transfusion rates, with the same rate of vein resection
and for same tumor size. Outcomes were significantly
favorable to LPD with regards to delayed gastric emptying,
length of hospital stay and recurrence free survival.
However, more recent studies are less optimistic on the
oncological outcomes reporting no difference on the overall
survival (10-12). Despite those positive outcomes, the lack
of spreading of LPD could be explained by the low number
of surgeons skilled to this procedure. The majority of the
studies reports LPD performed only by one single surgeon
and no conclusion can be done on the reproducibility of
the procedure. In fact, the impressive results reported
by Croome have not been confirmed by recent studies.
Adam er al. in 2015 reported the results of a large study
population of more than 7,000 patients, revealing on
multivariable analysis that laparoscopic approach was
an independent factor influencing 30 days mortality,
especially in low volume center where less than 10 LPD
were performed in two years (13). Moreover, in this study
90% of patients were operated in these conditions. They
concluded that at least 80 procedures are required to
eliminate this over risk. In the same way, a study performed
from a national American registry showed the same results
with 96% of patients operated in centers performing less
10 procedures, but with a lower number of required
procedures to eliminate this over risk (14). Regarding
morbidity, Dokmak et #/. in 2015 compared 46 LPD to
46 OPD and showed that LPD was associated with more
bleeding and pancreatic fistula with a longer operative
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time (15). In 2016, a meta-analysis clearly confirmed
that MI PD has a longer operative time than the open
approach (16).

A recent study from a national American cohort brings
new robust information due to its recent period and the
number of procedures included (1,002 OPD wvs. 334 MI
PD) (17). Despite the retrospective character of the study,
the propensity score used, allow to increase its power.
A first reading of the study brings to a positive attitude
towards laparoscopic approach: same postoperative 30 days
mortality and morbidity with a lower length of hospital stay
when you categorized it before and after 14 days. A second
reading should bring a critical attitude towards laparoscopic
approach. In fact, the two groups were not comparable.
In LPD group, the patients were significantly younger,
white people and with less weight loss and the surgery was
shorter. Regarding postoperative course, no significant
difference was found in terms of return to operating room,
delayed gastric emptying, length of hospital-stay when
continuous variable and not categorized variable was
used. The only significant difference was a higher rate of
hospital readmission in LPD group. Finally, Palanivelu ez a/.
published in 2017 the results of the first randomized clinical
trial comparing 32 LPD and 32 OPD for periampullary
tumors (8). They confirmed longer operative time, shorter
hospital-stay and lower blood loss for LPD but found
similar overall morbidity and mortality compared to OPD.

Although RPD is less developed than LPD, surgical
teams interested in have studied its impact on the outcomes
of PD. In 2013, Zureikat er a/. brought descriptive results
on the feasibility and safety of robotic surgical approach,
including 132 PD (18). They reported a probably minor
conversion rate (8%) than laparoscopic approach and
acceptable 90 days mortality (3.8 %) and major morbidity
(21 %). This study brought also two important findings:
a linear decrease in the operative time and a rate of
complication significantly decreasing after 100 procedures.
Using the same database as Zimmerman, Nassour er a/.
analyzed the outcomes of LPD versus RPD (19). They
showed no difference in terms of operative time, 30-day
overall morbidity and mortality, reoperation rate and length
of hospital-stay. The lower conversion rate was in favor
of robotic approach: (11.4% vs. 26%), but the oncologic
characteristics of the patients were not comparable
(less preoperative radiotherapy, vascular and multivisceral
resections...).

Currently, MI PD has not reach the stage of acceptance
and the volume of pancreatic surgery brake the spread
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of MI approach (centralization only in UK, Netherlands
and Denmark). The robotic approach still increases the
cost but could help the achievement of MI PD. The
spreading of MI approach in pancreatic surgery will
required randomized clinical trial to robustly demonstrate
its superiority or at least its equivalence to open approach.
This fact needs to standardize the procedure, probably by
a better centralization in expert centers both specialized
in pancreatic and MI surgery and the establishment of
program-training for residents in these expert centers.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Laparoscopic Surgery. The article did
not undergo external peer review.

Conflicts of Interest: The authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/15.2018.04.05). The authors have no conflicts
of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Jayne DG, Guillou PJ, Thorpe H, et al. Randomized trial
of laparoscopic-assisted resection of colorectal carcinoma:
3-year results of the UK MRC CLASICC Trial Group. ]
Clin Oncol 2007;25:3061-8.

2. Kennedy RH, Francis EA, Wharton R, et al. Multicenter

Laparosc Surg 2018;2:20


http://dx.doi.org/10.21037/ls.2018.04.05
http://dx.doi.org/10.21037/ls.2018.04.05
https://creativecommons.org/licenses/by-nc-nd/4.0/

Laparoscopic Surgery, 2018

10.

11.

randomized controlled trial of conventional versus
laparoscopic surgery for colorectal cancer within an
enhanced recovery programme: EnROL. J Clin Oncol
2014;32:1804-11.

Kim HH, Han SU, Kim MC, et al. Long-term results of
laparoscopic gastrectomy for gastric cancer: a large-scale
case-control and case-matched korean multicenter study. ]
Clin Oncol 2014;32:627-33.

Biere SS, van Berge Henegouwen MI, Maas KW, et

al. Minimally invasive versus open oesophagectomy
for patients with oesophageal cancer: a multicentre,
open-label, randomised controlled trial. Lancet
2012;379:1887-92.

Cuschieri A. Laparoscopic surgery of the pancreas. ] R
Coll Surg Edinb 1994;39:178-84.

Gagner M, Pomp A. Laparoscopic pylorus-preserving
pancreatoduodenectomy. Surg Endosc 1994;8:408-10.
Giulianotti PC, Coratti A, Angelini M, et al. Robotics in
general surgery: personal experience in a large community
hospital. Arch Surg 2003;138:777-84.

Palanivelu C, Senthilnathan P, Sabnis SC, et al.
Randomized clinical trial of laparoscopic versus open
pancreatoduodenectomy for periampullary tumours. Br J
Surg 2017;104:1443-50.

Croome KP, Farnell MB, Que FG, et al. Total
laparoscopic pancreaticoduodenectomy for pancreatic
ductal adenocarcinoma: oncologic advantages over open
approaches? Ann Surg 2014;260:633-8; discussion 638-40.
Delitto D, Luckhurst CM, Black BS, et al. Oncologic and
perioperative outcomes following selective application of
laparoscopic pancreaticoduodenectomy for periampullary
malignancies. ] Gastrointest Surg 2016;20:1343-9.
Stauffer JA, Coppola A, Villacreses D, et al. Laparoscopic
versus open pancreaticoduodenectomy for pancreatic

adenocarcinoma: long-term results at a single institution.

doi: 10.21037/15.2018.04.05
Cite this article as: Merdrignac A, Bergeat D, Robin

F, Rayar M, Sulpice L. Comment on: “A comparison

of outcomes between open, laparoscopic and robotic

pancreaticoduodenectomy”, Zimmerman et al., 2017, HPB.
Laparosc Surg 2018;2:20.

© Laparoscopic Surgery. All rights reserved.

12.

13.

14.

15.

16.

17.

18.

19.

Is.amegroups.com

Page 3 of 3

Surg Endosc 2017;31:2233-41.

Kantor O, Talamonti MS, Sharpe S, et al. Laparoscopic
pancreaticoduodenectomy for adenocarcinoma

provides short-term oncologic outcomes and long-

term overall survival rates similar to those for open
pancreaticoduodenectomy. Am J Surg 2017;213:512-5.
Adam MA, Choudhury K, Dinan MA, et al. Minimally
invasive versus open pancreaticoduodenectomy for cancer:
practice patterns and short-term outcomes among 7061
patients. Ann Surg 2015;262:372-7.

Sharpe SM, Talamonti MS, Wang CE, et al. Early national
experience with laparoscopic pancreaticoduodenectomy
for ductal adenocarcinoma: a comparison of

laparoscopic pancreaticoduodenectomy and open
pancreaticoduodenectomy from the National Cancer Data
Base. ] Am Coll Surg 2015;221:175-84.

Dokmak S, Ftériche FS, Aussilhou B, et al. Laparoscopic
pancreaticoduodenectomy should not be routine for
resection of periampullary tumors. ] Am Coll Surg
2015;220:831-8.

Shin SH, Kim Y], Song KB, et al. Totally laparoscopic

or robot-assisted pancreaticoduodenectomy versus open
surgery for periampullary neoplasms: separate systematic
reviews and meta-analyses. Surg Endosc 2017;31:3459-74.
Nassour I, Wang SC, Christie A, et al. Minimally invasive
versus open pancreaticoduodenectomy: a propensity-
matched study from a national cohort of patients. Ann
Surg 2017. [Epub ahead of print].

Zureikat AH, Moser AJ, Boone BA, et al. 250 robotic
pancreatic resections: safety and feasibility. Ann Surg
2013;258:554-9; discussion 559-62.

Nassour I, Wang SC, Porembka MR, et al. Robotic
Versus Laparoscopic Pancreaticoduodenectomy: a NSQIP
Analysis. ] Gastrointest Surg 2017;21:1784-92.

Laparosc Surg 2018;2:20



