Gastrointestinal Surgery

W r/ /

Baishideng Publishing Group Inc



J ¢

A peer-reviewed, online; open-access journal of gostrointestinal surgery

World Journal of
Gastrointestinal Surgery

The World Journal of Gastrointestinal Surgery Editorial Board consists of 340 members, representing a team of
worldwide experts in pediatrics. They are from 37 countries, including Australia (6), Austria (2), Belgium (6),
Brazil (9), Bulgaria (2), Canada (8), China (29), Denmark (1), Finland (2), France (9), Germany (21), Greece (7), India
(11), Ireland (3), Israel (3), Italy (49), Jamaica (1), Japan (47), Lithuania (1), Malaysia (1), Netherlands (11), Pakistan
(1), Poland (1), Portugal (1), Russia (1), Saudi Arabia (1), Serbia (2), Singapore (5), South Korea (8), Spain (5),
Sweden (2), Switzerland (3), Thailand (2), Tunisia (1), Turkey (8), United Kingdom (11), and United States (59).

Editorial Board

2012-2016

EDITOR-IN-CHIEF
Timothy M Pawlik, Baltimore

STRATEGY ASSOCIATE EDITOR-
IN-CHIEF

Elijah Dixon, Calgary

Antonello Forgione, Milan

Tobias Keck, Freiburg

Tsuyoshi Konishi, Tokyo

Natale Di Martino, Naples

GUEST EDITORIAL BOARD
MEMBERS

Chao-Long Chen, Kaohsiung
Chien-Hung Chen, Taipei
Hsin-Yuan Fang, Taichung
Jong-Shiaw Jin, Taipei
Chen-Guo Ker, Kaohsiung
King-Teh Lee, Kaohsiung
Wei-Jei Lee, Taoyuan
Shiu-Ru Lin, Kaohsiung
Wan-Yu Lin, Taichung
Yan-Shen Shan, Tainan
Yau-Lin Tseng, Tainan
Jaw-Yuan Wang, Kaohsiung
Li-Wha Wu, Tainan

MEMBERS OF THE EDITORIAL
BOARD

N4
7

Australia

Ned Abraham, Coffs Harbour

Robert Gibson, Victoria

Michael Michael, Victoria

David Lawson Morris, Kogarah
Jaswinder Singh Samra, Leonards

M Wilhelm Wichmann, Mount Gambier

Roishidenge ~ WJGS | www.wjgnet.com

[ ]
I Austria

Harald R Rosen, Vienna
Franz Sellner, Vienna

..

Giovanni Dapri, Brussels
Jean-Francois Gigot, Brussels
Lerut Jan Paul Marthe, Brussels
Gregory Peter Sergeant, Leuven
Hans Van Vlierberghe, Gent
Jean-Louis Vincent, Brussels

Red..
Brazil

Jose E Aguilar-Nascimento, Cuiaba
Mario Reis Alvares-da-Silva, Porto Alegre
Fernando Martin Biscione, Minas Gerais
Julio Coelho, Curitiba

José Sebastido dos Santos, Ribeirdo Preto
Marcel Autran Machado, Sio Paulo
Marcelo AF Ribeiro, Santana de Parnaiba
Marcus V Motta Valadao, Rio de Janeiro
Ricardo Zorron, Rio de Janeiro

| Bulgaria

Krassimir Dimitrow Ivanov, Varna
Belev Vasilev Nikolai, Plovdiv Plovdiv

Ld B

Runjan Chetty, Ontario
Laura Ann Dawson, Ontario

Mahmoud A Khalifa, Toronto
Peter C Kim, Ontario

Peter Metrakos, Quebec

Reda S Saad, Toronto
Manuela Santos, Montreal

.
* ;

*

China

Yue-Zu Fan, Shanghai
Wen-Tao Fang, Shanghai
Yong-Song Guan, Chengdu
Shao-Liang Han, Wenzhou
Michael Garnet Irwin, Hong Kong
Long Jiang, Shanghai

Wai Lun Law, Hong Kong
Ting-Bo Liang, Hangzhou
Quan-Da Liu, Beijing

Yu-Bin Liu, Guangdong
Jian-Yang Ma, Chengdu

Kwan Man, Hong Kong

Tang Chung Ngai, Hong Kong
Yan-Ning Qian, Nanjing
Ai-Wen Wu, Bejjing

Yun-Fei Yuan, Guangzhou

N N
. - Denmark

Thue Bisgaard, Koge

+=...

Helena Mariitta Isoniemi, Helsinki
Isto Henrik Nordback, Tampere

I I France

Mustapha Adham, Lyon Cedex

February 27, 2013



Roishidenge ~ WJGS | www.wjgnet.com February 27, 2013




Roishidenge ~ WJGS | www.wjgnet.com February 27, 2013




(]‘ World Journal of
4 Gastrointestinal Surgery

Contents Monthly Volume 7 Number 8 August 27,2015

EDITORIAL
128 Laparoscopic pancreatoduodenectomy: How far have we come and where are we headed?

Shrikhande SV, Sivasanker M

MINIREVIEWS
133 Operative considerations for rectovaginal fistulas

Kniery KR, Johnson EK, Steele SR

138 Irreversible electroporation and the pancreas: What we know and where we are going?
Young SJ

ORIGINAL ARTICLE
Retrospective Cohort Study
145 Single-port laparoscopic cholecystectomy vs standard laparoscopic cholecystectomy: A non-randomized,
age-matched single center trial
van der Linden YTK, Bosscha K, Prins HA, Lips DJ

SYSTEMATIC REVIEWS
152 Management and outcome of recurrent gallstone ileus: A systematic review

Mir SA, Hussain Z, Davey CA, Miller GV, Chintapatla S

160 Laparoscopic management of intra-abdominal infections: Systematic review of the literature

Coccolini F, Trana C, Sartelli M, Catena F, Di Saverio S, Manfredi R, Montori G, Ceresoli M, Falcone C, Ansaloni L

CASE REPORT
170 Large gangliocytic paraganglioma of the duodenum: A rare entity
Gordillo Hernandez A, Dominguez-Adame Lanuza E, Cano Matias A, Perez Huertas R, Gallardo Rodriguez KM, Gallinato

Perez P, Oliva Mompean F

174 Congenital peritoneal encapsulation

Teixeira D, Costa V, Costa P, Alpoim C, Correia P

Roishidenge ~ WJGS | www.wjgnet.com I August 27,2015 | Volume 7 | Issue 8 |



Contents World Journal of Gastrointestinal Surgery
Volume 7 Number 8 August 27,2015
ABOUT COVER Editorial Board Member of World Journal of Gastrointestinal Surgery, Ali Coskun,

MD, General Surgery, Izmir Bozyaka Training and Research Hospital, 0090232 Izmir,
Turkey

AIM AND SCOPE

World Journal of Gastrointestinal Surgery (World | Gastrointest Surg, WJ]GS, online ISSN 1948-930606,
DOI: 10.4240) is a peer-reviewed open access academic journal that aims to guide clinical
practice and improve diagnostic and therapeutic skills of clinicians.

W]GS covers topics concerning micro-invasive surgery; laparoscopy; hepatic, biliary,
pancreatic and splenic surgery; surgical nutrition; portal hypertension, as well as associated
subjects. The current columns of WJGS include editorial, frontier, diagnostic advances,
therapeutics advances, field of vision, mini-reviews, review, topic highlight, medical ethics,
original articles, case report, clinical case conference (Clinicopathological conference),
and autobiography. Priority publication will be given to articles concerning diagnosis and
treatment of gastrointestinal surgery diseases. The following aspects are covered: Clinical
diagnosis, laboratory diagnosis, differential diagnosis, imaging tests, pathological diagnosis,
molecular biological diagnosis, immunological diagnosis, genetic diagnosis, functional
diagnostics, and physical diagnosis; and comprehensive therapy, drug therapy, surgical
therapy, interventional treatment, minimally invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to W]GS. We will give priority to
manuscripts that are supported by major national and international foundations and those
that are of great basic and clinical significance.

INDEXING/ World Journal of Gastrointestinal Surgery is now indexed in PubMed Central, PubMed, Digital
ABSTRACTING Object Identifier, and Directory of Open Access Journals.
FLYLEAF I-III  Editorial Board

EDITORS FOR

Responsible Assistant Editor: Xiang i
Responsible Electronic Editor: Xiao-Kang Jiao

Responsible Science Editor: Shui Qin
Proofing Editorial Office Director: Xin-Xia Song

EDITOR-IN-CHIEF

Timothy M Pawlik, MD, MPH, FACS, Associate
Professor of Surgery and Oncology, Hepatobiliary
Sutgery Program Director, Director, Johns Hopkins
Medicine Liver Tumor Center Multi-Disciplinary
Clinic, Co-Director of Center for Surgical Trials and
Outcomes Research, Johns Hopkins Hospital, 600
N. Wolfe Street, Harvey 611, Baltimore, MD 21287,
United States

EDITORIAL OFFICE
Jin-Lei Wang, Director

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL Xiu-Xia Song, Vice Director COPYRIGHT

World Journal of Gastrointestinal Surgery World Jonrnal of Gastrointestinal Surgery © 2015 Baishideng Publishing Group Inc. Articles pub-
Room 903, Building D, Ocean International Center, lished by this Open-Access journal are distributed under

ISSN ) No. 62 Dongsihuan Zhonglu, Chaoyang District, the terms of the Creative Commons Attribution Non-

ISSN 1948-9366 (online) Beijing 100025, China commercial License, which permits use, distribution,
Telephone: +86-10-85381891 and reproduction in any medium, provided the original

II:IAO LVJCNIEE: rDS%TEOM Fax: -{—86—10—85381893 . work is properly cited, the use is non commercial and is

’ E-mail: editonalofﬁce@mgnct.com otherwise in compliance with the license.

Help Desk: http:/ /wwwiwignet.com/esps/helpdesk.aspx

FREQUENCY http:/ /www.wignet.com

Monthly : : - SPECIAL STATEMENT

All articles published in journals owned by the Baishideng
Publishing Group (BPG) represent the views and opin-
ions of their authors, and not the views, opinions or
policies of the BPG, except where otherwise explicitly
indicated.

PUBLISHER

Baishideng Publishing Group Inc

8226 Regency Drive,

Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242

Fax: +1-925-223-8243

E-mail: bpgoffice@wignet.com

Help Desk: http:/ /wwwwignet.com/esps/helpdesk.aspx

INSTRUCTIONS TO AUTHORS

Full instructions are available online at http://www.

http:/ /www.wjgnet.com

PUBLICATION DATE
August 27, 2015

wignet.com/1948-9366/¢_info_20100305152206.htm

ONLINE SUBMISSION
http:/ /wwwwjgnet.com/esps/

Baishidenge ~ WJGS | www.wjgnet.com

1I

August 27,2015 | Volume 7 | Issue 8 |




J §

World Journal of
Gastrointestinal Surgery

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4240/ wjgs.v7.i8.128

World | Gastrointest Surg 2015 August 27; 7(8): 128-132
ISSN 1948-9366 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.

EDITORIAL

Laparoscopic pancreatoduodenectomy: How far have we
come and where are we headed?

Shailesh V Shrikhande, Masillamany Sivasanker

Shailesh V Shrikhande, Masillamany Sivasanker, Department
of Surgical Oncology, Tata Memorial Hospital, Mumbai 400012,
India

Author contributions: Both authors contributed to this
manuscript.

Conflict-of-interest statement: The authors declare no conflicts
of interest.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Shailesh V Shrikhande, MS, MD,
FRCS (Hon), Chief (Gastrointestinal and Hepato-Pancreato-
Biliary Service), Professor (Department of Surgical Oncology),
Convener (GI Disease Management Group), Department of
Surgical Oncology, Tata Memorial Hospital, Ernest Borges Marg,
Parel, Mumbai 400012, India. shailushrikhande@hotmail.com
Telephone: +91-22-24144489

Fax: +91-22-24148114

Received: February 4, 2015
Peer-review started: February 5, 2015
First decision: April 10, 2015
Revised: May 25, 2015

Accepted: June 9, 2015

Article in press: June 11,2015
Published online: August 27, 2015

Abstract

Minimally invasive pancreatoduodenectomy is currently a
feasible option in selected patients at high volume centers
with available expertise. Although the procedure has
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been described two decades ago, laparoscopic surgeons
have been reluctant to perform it since it is technically
demanding. Currently there is no standardized training
process for minimally invasive pancreatoduodenectomy
and this is required to ensure the safety of the procedure.
Even the open pancreatoduodenectomy can be a
challenging procedure where the outcome depends much
upon the patient volume and surgeon’s experience. In
the minimally invasive setting, all the current evidence
comes from retrospective data with inherent selection
bias. Although the proposed benefits have been reported
in many series, a randomized trial comparing with the
open approach is highly unlikely to happen, given the
complexity of pancreatic cancer and patient selection
for complex surgery. Rather, in a disease for which cure
is an utopian statement, perhaps the ultimate aim of
minimally invasive pancreatoduodenectomy can be the
improvement in the quality of life. Also further studies
are needed to assess the immunologic role affecting the
oncologic outcomes in patients undergoing minimally
invasive pancreatoduodenectomy. The robotic platforms
have got easily accepted since they can overcome some
of the limitations of the laparoscopic platforms such as
limited range of motion, two dimensional visualization
and poor ergonomics. The main limitations of robotic
procedures are related to the high costs associated
with the system and disposable equipment. Currently
evidence is lacking regarding the cost effectiveness of
the procedure and also the push from the industry is
on rise. All these minimally invasive techniques have a
long learning curve and prior extensive experience in
hepatopancreatobiliary surgery is mandatory for surgeons
embarking on these endeavours.

Key words:Laparoscopic pancreatoduodenectomy;
Roboticpancreatoduodenectomy; Minimally invasive
pancreatoduodenectomy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Core tip: This editorial while discussing the evidence
and controversies surrounding minimally invasive pan-
creatoduodenectomy, aims to update the reader about
the highest level of evidence accumulated over the
past few years. Pancreatoduodenectomy remains a
demanding procedure even in the open approach and
only few surgeons in high volume centres have published
the outcomes following minimally invasive pancreatoduo-
denectomy. All these reports are retrospective data
with inherent problems related to bias. To settle this
issue, any randomized trial is unlikely to happen given
the complexity of the cancer and patient selection for
surgery in a resectable cancer. All these issues have been
addressed in this editorial so that the pros and cons of
minimally invasive pancreatoduodenectomy have been
well conveyed and the reader takes home a balanced
message.

Shrikhande SV, Sivasanker M. Laparoscopic pancreatoduo-
denectomy: How far have we come and where are we headed?
World J Gastrointest Surg 2015; 7(8): 128-132 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v7/18/128.htm
DOL: http://dx.doi.org/10.4240/wjgs.v7.18.128

HISTORY OF LAPAROSCOPIC
PANCREATODUODENECTOMY

Ever since the first description of laparoscopic pancreato-
duodenectomy (LPD) in 1994 by Gagner and Pomp'",
the procedure has remained a technically challenging
one due to many reasons such as difficult access in
laparoscopy, daunting task of controlling hemorrhage
laparoscopically due to major vascular injury, demanding
skills for biliary and pancreatic reconstruction and also
the need to maintain oncologic principles. All these
aspects require a high level of surgical expertise.
While the safety and feasibility of the technique has
been established somewhat, only few published series
comprise more than 50 patients®. This procedure has
been proposed to decrease blood loss, shorten hospital
stay, expedite recovery and also shorten time to initiate
adjuvant treatment. The ultimate aim of performing
minimally invasive pancreatoduodenectomy (PD) should
be to perform a better PD with lesser complications and
with proven oncologic advantages®. Till date, majority
of the reports which have shown comparable outcomes
with laparoscopic approach are retrospective and they
are inherently prone to selection and publication bias.

LPD: FEASIBILITY TO REFINEMENT

In an early experience, Palanivelu et a/*'reported the
safety of this procedure in a series comprising of 42
patients and safe tumour free margins could be obtained
in all patients (Table 1). In another series from Mayo
clinic®!, 65 patients underwent LPD with comparable
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median operative time, blood loss and morbidity. They
have shown that LPD has the same advantages which
are seen with other minimally invasive procedures. In
another review by Gumbs et af®! comprising 285 cases
of LPD, the rate of conversion to the open approach
was 9% with a morbidity and mortality rate of 48%
and 2%, respectively. They concluded that laparoscopic
pancreatic head resections were feasible with low
mortality rates and acceptable morbidity rates. During
these early experiences, there was lack of long term
follow-up data and also most were small series retrospe-
ctively comparing minimally invasive techniques with
open techniques. As more and more experience has
been gained in these complex procedures, there are
reports where even major venous resections have
been performed during LPD. In a cohort of 129 patients
undergoing LPD, Kendrick et al'”! reported 11 major
venous resections with a median operative time of
413 min and 500 mL blood loss without any perioperative
mortality.

LPD VS OPEN PD: IS IT COMPARABLE
OBJECTIVELY?

With increasing number of surgeons rapidly gaining
experience in complex laparoscopic pancreatic tech-
niques, a number of comparative studies have been
recently published. In a retrospective series involving
51 consecutive patients who underwent either an open
or LPD, Kuroki et al® found decreased blood loss in
the laparoscopic assisted PD group compared with the
open PD group without any significant difference in
the postoperative complications. In another series by
Asbun et al!, 215 and 53 patients underwent open PD
and LPD respectively. There were significant differences
favouring LPD with respect to intraoperative blood loss,
length of ICU stay and length of hospital stay (12.4 d
vs 8 d). They also observed that the operative time was
significantly longer in LPD group (608 min vs 401 min).
However no significant differences were observed with
respect to pancreatic fistula rate and delayed gastric
emptying. Even though the complication rates were
similar, the discrepancy in the length of hospital stay
could not be explained and this raises the possibility
of bias in outcome measurement commonly observed
in retrospective studies. With respect to oncologic
clearance, there was no difference in resection margin
status. Lymph nodal clearance has been shown to be
better with the LPD group (23.4 vs 16.8) as well as lower
lymph node ratio (0.159 vs 0.241). In a retrospective
series involving 905 patients undergoing PD, long term
survival was better in patients with decreased lymph
node ratio™. The better vision and magnification offe-
red by the laparoscopy might aid in the better nodal
clearance and aggressive lymphadenectomy. However
further studies are needed to reach firm conclusions.
The time to initiation of adjuvant chemotherapy was not
affected by the minimally invasive technique and also
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Table 1 Retrospective series showing outcomes following Laparoscopic Pancreatoduodenectomy

Ref. No. of cases RO rate (%) Mean operative Mean node Mean blood Pancreatic Overall Mortality (%) Mean length
time (min) retrieval loss (mL) fistula rate (%) morbidity (%) of stay (d)
Asbun et al™ 53 95 541 23 195 16.7 24 5.7 8
Kendrick et al® 62 89 368 15 240 18 42 1.6 7
Palanivelu ef al¥ 42 100 370 13 65 7 NR 2 10
Croome et al"” 108 78 379 21 492 11 5.6 1 6

NR: Near.

there were no reports of port site metastases. The main
contraindications for minimally invasive PD included
either major vascular involvement or patients with
previous abdominal surgeries. The minimal blood loss
associated with LPD could be explained by the precise
dissection that could be possible due to the better
clarity and magnification offered by the state of the
art minimally invasive technology. In addition, human
instinct is such that laparoscopic surgeons tend to be
inherently extra careful with bleeding since any bleeding
can greatly obscure telescopic vision. The conversion to
open procedure was usually due to failure to progress or
difficulty to control a hemorrhage!®.

ONCOLOGIC OUTCOMES: ANY BETTER?

In a retrospective series comprising 108 patients
undergoing LPD and 214 patients undergoing open PD,
Croome et al'™ reported the oncologic advantages over
the open approaches. There was no significant difference
in the incidence of pancreatic fistula in the LPD vs open
group (11% vs 12%). The median time to initiate
adjuvant therapy was 48 d in the laparoscopic group and
59 d in the open group. The authors also observed that
a significant proportion (12%) of patients in the open PD
group had a significant delay in the initiation of adjuvant
chemotherapy when compared to the LPD group (5%).
Again this observation is surprising given the fact that
tumor size and pancreatic fistula rates between both
groups were comparable. The overall survival among
the two groups was not significantly different. However
the progression free survival was in favour of the LPD
group. On univariate analysis, significant predictors of
survival included tumour size, positive margins, positive
nodal status and those patients having delayed initiation
of chemotherapy or no chemotherapy at all. Pertinently,
with respect to chemotherapy, the recent ESPAC-3 study
has shown that overall survival was better determined
by the completion of all cycles of chemotherapy rather
than the time of initiation as long as it was started within
12 wkH,

EVOLUTION OF ROBOTIC PD-HAVE
THINGS TRULY PROGRESSED FURTHER?

The well known and accepted advantages of robotic sys-
tems with improved 3-dimentional imaging, enhanced
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dexterity, better visualization with magnification and
improved ergonomics fare better than the conventional
laparoscopic platform in minimal access approaches!*?,
There are a lot of interesting observations from the
initial experience of using robotics for PD. Giulianotti
et al™ reported in 2010 the first series of 50 patients
who underwent robotic assisted PD and showed the
operative feasibility of this approach. Few investigators
have compared robotic assisted PD with open PD.
In the retrospective series reported by Chalikonda
et a1 comparing robotic assisted PD with open PD,
the duration of surgery was significantly longer in the
robotic group but the overall blood loss and the duration
of hospital stay (9.79 d vs 13.26 d) were lower. Similar
results were reported by Zhou et a**! on a cohort of
16 patients, though the number was smaller. Based
on these data, the robotic approach has been shown
to be associated with faster recovery times but longer
operative times. With regards to the oncologic outcomes,
Zeh et al™® have reported on 50 consecutive patients
who underwent robotic assisted PD where the mean
lymph node retrieval was 17 and the overall margin
negative resection rate was 89%. Another Italian study
has reported on 34 patients who underwent robotic PD
without any conversion despite three patients requiring
vascular reconstruction™”). There were no reports of
bile leaks and this has been attributed to the precision
of robotic suturing in this retrospective study. Although
the earlier series of robot assisted PD had documented
conversion rates of upto 37%, this rate has decreased
with increasing experience!'®. The associated decreased
blood loss can have an impact in terms of cancer recur-
rence!®., In a recent report by Wada et a*”, the use of
surgical microscope during reconstruction has shown to
decrease the incidence of pancreatic fistula. The precise
fine movement in multiple axes as offered by the robotic
technology along with its magnified 3-D visual has been
claimed to reduce the incidence of fistulas following
pancreatic reconstruction in robotic PD. In the Italian
cohort™™”, there were no clinically significant pancreatic
fistulas even though the majority had soft pancreas
and small ducts. Quite a significant amount of extra
time gets utilized in instrument traffic (upto 1 h in the
Italian series) and this necessitates the need for further
technical improvisation in order to improve the effective
utilization of operative room time. In another major
series of 132 patients undergoing robotic PD, Zureikat
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et al”" have found the median operative time to be 527
+ 103 min and mortality rate of 1.5%. The conversion
rate is equivalent or lower than the conversion rates
observed in early series of LPD. They concluded that
safety and feasibility metrics including the low incidence
of conversion support the robustness of this platform
with no extra risks apart from inherent risks of this new
technology.

CHALLENGES FACING MINIMALLY
INVASIVE PD

The minimally invasive approach has been propagated
mainly for the advantage of lesser morbidity and
reduced hospital stay thereby decreasing cost of
treatment. Due to certain inherent disadvantages
with LPD such as prolonged operating times, high cost
and technical complexity as well as the low quality of
evidences for its advantages, currently it may not be
possible to recommend it as the standard of care®.
While well conducted randomized trials have proven the
advantages of laparoscopic resections in colonic cancer;
the low prevalence of resectable pancreatic cancer,
coupled with the complexity of the procedure and the
challenges it faces, is likely to ensure that a adequately
powered randomized trial is unlikely to happen in the
near future!™®, Further, laparoscopic major venous
resections can be endeavoured only with extensive
laparoscopic experience in pancreatic resections and
this demands a long learning curve in a high volume
centre. The excess mean operative cost of robotic PD
was up to 6193 Euros which is likely to be questioned
in the current era™”. In addition to various challenges
mentioned above, cost is also expected to remain a
major challenge for minimally invasive PD.

CONCLUSION

Minimally invasive PD is currently a feasible option in
selected patients at high volume centers with available
expertise. Although the procedure has been des-
cribed two decades ago, laparoscopic surgeons have
been reluctant to perform it since it is technically de-
manding. Currently there is no standardized training
process for minimally invasive PD and this is needed
to ensure the safety of the procedure. Even the open
PD can be a challenging procedure where the outcome
depends much upon the patient volume and surgeon’s
experience. Even for the open approach, the learning
curve extends till the first 60 cases for improvement
in measured outcomes®®. Standardization and service
reconfiguration has been shown to improve outcomes
following open PD®?. In the minimally invasive setting,
all the current evidence unfortunately comes from
retrospective data with obvious selection bias. Rather,
in a disease for which cure is an utopian statement,
perhaps the ultimate aim of minimally invasive PD
can be the improvement in the quality of life. Further
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studies are needed to define its role concerning quality
of life. The robotic platforms have got easily accepted
since they can overcome some of the limitations of the
laparoscopic platforms such as limited range of motion,
two dimensional visualization and poor ergonomics. The
main limitations of robotic procedures are related to the
high costs associated with the system and disposable
equipment. Currently evidence is lacking regarding the
cost effectiveness of the procedure and also the push
from the industry is on rise. Clearly, with increasing
data in this era of information explosion, the surgical
fraternity needs to evolve a consensus about minimally
invasive PD.
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Abstract

To describe the etiology, anatomy and pathophysiology of
rectovaginal fistulas (RVFs); and to describe a systematic
surgical approach to help achieve optimal outcomes.
A current review of the literature was performed to
identify the most up-to-date techniques and outcomes
for repair of RVFs. RVFs present a difficult problem that
is frustrating for patients and surgeons alike. Multiple
trips to the operating room are generally needed to
resolve the fistula, and the recurrence rate approaches

Roishidenge ~ WJGS | www.wjgnet.com

133

40% when considering all of the surgical options. At
present, surgical options range from collagen plugs and
endorectal advancement flaps to sphincter repairs or
resection with colo-anal reconstruction. There are general
principles that will allow the best chance for resolution of
the fistula with the least morbidity to the patient. These
principles include: resolving the sepsis, identifying the
anatomy, starting with least invasive surgical options,
and interposing healthy tissue for complex or recurrent
fistulas.

Key words: Rectovaginal fistulas; Anovaginal fistulas

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: There are general principles that will allow
the best chance for resolution of a rectovaginal fistula
with the least morbidity to the patient. Identifying and
addressing the disease process that caused the fistula
is critical, including medical management for Crohn’s, and
resolving inflammation or sepsis with a seton. Then
the exact anatomy of the fistula should be defined
to determine operative approaches. The operative
algorithm should begin with fistula plugs and local
advancement flaps, if these fail more invasive options
such as diversion, and interposition of healthy tissue
should be pursued for complex and recurrent fistulas.

Kniery KR, Johnson EK, Steele SR. Operative considerations
for rectovaginal fistulas. World J Gastrointest Surg 2015;
7(8): 133-137 Available from: URL: http://www.wjgnet.
com/1948-9366/full/v7/i8/133.htm DOI: http://dx.doi.
org/10.4240/wjgs.v7.i8.133

INTRODUCTION

Rectovaginal fistula (RVF) is an epithelial lined tract
between the rectum and vagina, and generally presents
with passage of air, stool or even purulent discharge from
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Figure 1 Clamp passing through the rectovaginal fistula. Note that the skin
bridge courses across the vaginal introitus.

the vagina (Figure 1). This can result in recurrent urinary
tract or vaginal infections, but also creates a serious
psychosocial burden for the patient!!. They are well
known to dramatically lower a female’s self-esteem and
prevent successful intimate relationships. Unfortunately,
they are also notoriously difficult to manage, despite
the numerous surgical options presently described, and
may even require fecal diversion to aid closure. When
choosing the optimal method to surgically manage
these fistulas, the available literature is limited and there
currently are no large prospective trials comparing the
numerous surgical options. While the paucity of data
is driven in part by the relatively low incidence of RVFs
and the complex anatomical differences between indivi-
dual patients, it remains one of the more challenging
conditions that surgeons caring for colorectal disease
encounter. In this manuscript we will describe the scope
and pathophysiology of RVFs, as well as a systematic
approach to treating these patients and determining the
most suitable operative approach.

RVF ETIOLOGY

RVFs account for approximately 5% of all perirectal
fistulas, most commonly occurring as a result of obstetric
trauma (85%) and pelvic surgery (5%-7%); while
inflammatory bowel disease, malignancy, and radiation
therapy encompass the majority of the remaining
etiologies'". Although obstetric trauma causes the vast
majority of RVFs, they are still relatively uncommon in
this population, occurring in only approximately 0.1%
of vaginal deliveries in Western countries'”. In contrast,
RVFs are considered almost endemic in sub-Saharan
Africa and South Asia secondary to obstetrical trauma,
with an estimated incidence of 50000 to 100000 new
cases annually™. With a prevalence of two million, RVFs
in developing nations are related to prolonged labors that
cause necrosis of the rectovaginal septum. Overall, the
past quarter century has seen the rates of episiotomy
and operative vaginal delivery decrease dramatically,
and with it the number of RVFs. Yet, vaginal deliveries
associated with severe perineal lacerations, shoulder
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dystocia, operative vaginal delivery and prolonged and
obstructed labor still occur and remain the highest risk
for causing a RVF?.,

Outside of delivery complications, hysterectomy
and rectal surgery are the highest risk procedures for
causing RVFs. Use of stapling devices (specifically the
double-stapled technique) and placement of perineal or
vaginal mesh also have been shown to be associated
with an increase in the likelihood of RVF formation®®. The
incidence of RVF after a resection for low rectal cancer
is widely variable (0.9% to 10%), likely reflecting the
heterogeneity in both the individual tumor and operating
surgeon. Another possibility is that an anastomotic
leak and the resulting pelvic sepsis may lead to the
development of a RVF. To avoid the inciting event (i.e.,
leak), fecal diversion is commonly utilized following a
proctectomy and low-lying anastomosis to “protect”
it and minimize the clinical consequence of a leak.
Although proximal diversion may play a role in improving
outcomes (and is itself used in the management of
RVFs), fecal diversion does not completely eliminate
the risks of RVF, with up to 11% of patients after a
proctocolectomy developing RVFs despite complete
enteric diversion'”’,

Another setting where RVFs can occur is in the
setting of malignancy. Anal cancer, rectal cancer and
pelvic cancer can all cause RVFs by various mechanisms.
First, the lesion itself can be locally destructive, resulting
in direct erosion between the two luminal surfaces.
Another potential source of the RVF is from the adjuvant
radiation therapy that is commonly used to help treat
these pelvic malignancies. In this situation, the radiation
is cytotoxic, leading to obliterative endarteritis, chronic
inflammation and ischemia, and eventually resulting
in a fistula between the two anatomical structures™.
With regards to inflammatory bowel disease, RVFs are
most commonly seen in Crohn’s disease and rarely in
ulcerative colitis. While still relatively infrequent, women
with Crohn’s disease have a reported cumulative 10%
lifetime risk of developing a RVF. Of these, Crohn’s
patients who have a significant disease burden in their
colon are the most likely to be affected by RVFs™.
While ulcerative colitis patients, especially following
total proctocolectomy and ileal-anal pouch procedures,
may still develop a RVF, this should be a “red flag” to
providers to re-evaluate the patient for the possibility of
a misdiagnosis of Crohn’s disease.

CLASSIFYING RVFS

Although several classifications of RVFs exist, most RVF
are generally broken down into low vs high fistulas and
simple vs complex fistulas. These basic categorizations
are extremely helpful in selecting the optimal surgical
procedure for the patient. Low fistulas are generally
located through or distal to the sphincter complex,
but proximal to the dentate line. Due primarily to their
location, they may be approached via anal, perineal or
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Published number of cases

Success rate

Complications Fistula anatomy

Advancement flaps 51511 68% Incontinence, Recurrence, Larger Fistula Low
Transperineal/sphincteroplasty 7R 64%-100%  Incontinence, Sexual dysfunction, Wound Dehiscence Low
Gracilis muscle flap 9942l 43%-100% Sexual dysfunction, Cosmesis, Wound dehiscence Low + High
Plugs 49 45.9% Recurrence, Cost Low
Transabdominal ligation' 4911617 95%-100% Bleeding, Intraperitoneal Rectal injuries High
Mesh repair 48" 71%-81% Recurrence, Larger fistula, Cost Low + High
Martius flap 10471 65%-100% Sexual Function, Cosemsis Low
'For high fistula only.

vaginal routes. Anovaginal fistulas have a rectal opening
distal to the dentate line and are generally approached
the same as a low fistula. High fistulas are proximal to
the sphincteric complex, with a vaginal opening near the
cervix, and generally require an abdominal approach for
repair.

The other classification (simple vs complex) primarily
differentiates the RVF on whether it will be amenable to
a local repair vs a more complicated underlying patho-
genesis that will require resection, interposition grafts,
and/or diversion. A simple fistula is one that is smaller
in size (< approximately 2.5 cm), more distally located
along rectovaginal septum, and generally occurred a
result of trauma or a cryptograndular infection. Complex
fistulas are typically a result of inflammatory bowel
disease, radiation or invasive cancer. Fistulas that have
failed prior attempts at repair are also included in the
category. Complex fistulas are commonly more proximal
on the rectovaginal septum and are not amenable to
primary repair, though may occur anywhere due to the
underlying etiology.

PREOPERATIVE CONSIDERATIONS

To optimize outcomes, it is important to ensure that
any associated perineal sepsis has resolved completely
before attempting an operative repair. This should
be achieved primarily by addressing the underlying
cause of the fistula (e.g., medical therapy for Crohn’s
disease, removal of a foreign body such as a staple, or
drainage of an abscess). Once this has been addressed,
adjunctive measures such as fecal diversion or a drai-
ning seton will help resolve the active inflammation and
allow the tissues to soften and be more amenable to
operative repair.

SURGICAL OPTIONS

The anatomy of the individual patient and the fistula
itself are the foremost factors in determining which
procedure to perform. In general, our approach has
been to recommend an attempt at less invasive proce-
dures first, and if those fail, to then try more complex
and potentially morbid procedures. However, depending
on the underlying disease state of the patient, individual
co-morbidities and the anatomy of the fistula, a more
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“complex” repair that includes diversion may be recom-
mended at the initial operation (Table 1).

LOW FISTULAS

Plugs

The plugs currently available are composed of synthetic
material or made from porcine small intestine sub-
mucosa. Regardless of the composition, the tract is
debrided, and the plug is brought through the RVF
fistula in an attempt to form a biologic seal. In some
cases, surgeons will perform a concomitant endorectal
advancement flap with plug placement to improve
outcomes. Fistula plugs have shown some benefit in
perianal fistulas of cryptoglandular origin; yet, the limited
data for RVFs has shown only a 20%-50% closure rate.
The length of the tract, which is almost always very
short, likely plays a role in the high failure rate of this
procedure, as has been seen with anal fistulas having
short tracts™.

Advancement flaps

Advancement flaps may be performed by raising either
rectal or vaginal mucosa and using it to cover the
fistulous tract. This is performed in conjunction with
debridement/excision of the fistula tract and primary
closure. Healthy surrounding tissue is mobilized along
a wide pedicle to ensure adequate blood supply and
brought distally to cover the RVF. Different opinions exist
as to the best approach. Those that favor an endorectal
flap feel it is easier to mobilize and approximate the
rectal mucosa when compared with vaginal mucosa,
and that the repair is performed from the high-pressure
side. Proponents of the vaginal side feel it is better
vascularized, less likely to result in a larger fistula, and
an easier recovery. In either instance, the reported
success rates of this repair are reported between
60%-90%. In general, this is the procedure of choice
for low-lying/simple traumatic RVFs without a history of
incontinence'™.

Transperineal

A transperineal repair is accomplished by approaching
the fistula tract through the perineum, making an
incision at the perineal body and dissecting in the
rectovaginal septum above the level of the fistula. The
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tract is then excised, and closure is performed in multiple
layers on both the sides. The benefit of this approach is
that an overlapping sphincteroplasty can be performed
simultaneously for those patients that have associated
defects or in those patients in which the fistula can be
incorporated into the sphincter repair. This is best used in
women with preexisting incontinence, or those a history
of failed transanal or transvaginal approach™. Success
rates are reported to be 64.7%-100%; however, this
procedure is often more technically challenging, results
in higher morbidity rates, and normally is not a first-line
procedure!™,

Martius flap
In 1928 Dr. Heinrich Martius, a professor of gynecology
in Gottingen, described using the bulbocavernosus
muscle and labial fat pad for vaginal wall defects due
to its proximity which allows for a single operative
field”™. The Martius flap was first used in cysto- and
urethral-vaginal fistulas. Only later was it adapted to
its present use in RVFs. In sum, it is ideally suited for
RVF repair, providing a local well-vascularized pedicle
of adipose/muscular tissue that is mobile and results in
low morbidity. It is most suited for complex, recurrent,
or recalcitrant RVFs'®, The Martius flap is best able to
treat low and mid-level fistulas up to approximately 5 cm
proximal to the vaginal introitus, but in reality is only
limited by the reach of the bulbocavernosus pedicle.
There are approximately 104 cases reported in the
retrospective literature with a success rate ranging from
65%-100%". Dyspareunia has been reported in as
many as 30% of females at six weeks post operatively
when they are allowed to resume vaginal intercourse,
but it appears to improve with time. The only other
more common complication reported in the literature
are labial wound issues (< 10%), which largely resolve
with local wound care”,

Gracilis muscle transposition

In this procedure, the gracilis muscle is harvested from
the leg, mobilized on a proximal pedicle, and used as
an interposition graft between the rectum and vagina.
Success rates are reported from 60%-100%, but there
is increased morbidity associated with the harvest site
and there appears to be a prolonged decrease in sexual
function'. Dyspareunia is reported in up to 57% of
patients undergoing this operation and the decreased
sexual desire has been felt to be, in part, related to
the relatively large burden of perineal scarring™.
Furthermore, when the gracilis is harvested for use in
other procedures (e.g., plastic surgery free flaps), a
short-term decrease in functionality of that leg has been
reported for approximately 6 mo in 26% of the patients,
and 6% of patients have long-term difficulties..

HIGH FISTULAS

Transabdominal ligation
Transabdominal ligation procedures are typically performed
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when the RVF is high (i.e., vaginal cuff), and may be
performed via a minimally invasive or open approach.
The common bond to these fistulas is often the presence
of a prior hysterectomy and an inflammatory condition
that resulted in pelvic sepsis that eroded through the
vaginal cuff (e.g., Crohn’s diverticulitis, anastomotic leak).
In this procedure, the offending bowel is resected along
with division of the fistula tract. It is often helpful to
place a piece of omentum in between the rectum and
vagina to avoid recurrence. Some gynecologists prefer
to debride and re-close the vaginal cuff, although this
is widely variable. Success rates are 95%-100%, and
normally this is the preferred treatment for the patient
has a high fistula tract™.

Mesh repair

A mesh repair is essentially the same as transabdominal
ligation. However, rather than placing omentum between
the rectum and vagina, various biologic meshes have
been utilized as an interposition graft between the two
structures to prevent re-fistulization. The largest study
used porcine small intestine submucosa and showed
a success rate of 71%-81% in 48 patients. Other
biologic meshes such as acellular porcine dermal graft
and acellular human dermal matrix have also been
successful in small studies and case reports™®. Biological
mesh placement has also been described following
perineal approaches, although this is less well described.

CONCLUSION

RVFs are a disease process that is a significant burden
on women that are afflicted, and a difficult problem
for surgeons from whom they seek help. The diverse
disease pathology has prevented prospective trials,
and consensus guidelines on the management of
these patients. With a clear understanding of the
anatomy, ensuring resolution of the sepsis, and large
armentarium of surgical approaches these patients can
be treated successfully.
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Abstract

Pancreatic adenocarcinoma continues to have a poor
prognosis with 1 and 5 years survival rates of 27% and
6% respectively. The gold standard of treatment is
resection, however, only approximately 10% of patients
present with resectable disease. Approximately 40% of
patients present with disease that is too locally advanced
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to resect. There is great interest in improving outcomes
in this patient population and ablation techniques have
been investigated as a potential solution. Unfortunately
early investigations into thermal ablation techniques,
particularly radiofrequency ablation, resulted in unacce-
ptably high morbidity rates. Irreversible electroporation
(IRE) has been introduced and is promising as it does
not rely on thermal energy and has shown an ability
to leave structural cells such as blood vessels and bile
ducts intact during animal studies. IRE also does not
suffer from heat sink effect, a concern given the large
number of blood vessels surrounding the pancreas. IRE
showed significant promise during preclinical animal
trials and as such has moved on to clinical testing.
There are as of yet only a few studies which look at
the applications of IRE within humans in the setting
of pancreatic adenocarcinoma. This paper reviews the
basic principles, techniques, and current clinical data
available on IRE.

Key words: Irreversible pancreatic adenocarcinoma;
electroporation; Apoptosis; Percutaneous; Laparotomy;
Overall survival
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Core tip: Pancreatic adenocarcinoma continues to have
a poor prognosis and as such there is considerable
interest in pioneering new techniques. Ablation holds
promise in this area, however, the earliest studies
looked at thermal ablation techniques which resulted
in high morbidity rates. Irreversible electroporation, a
relatively new technique, produces apoptosis instead
of liquefactive necrosis and preclinical data shows it
does not destroy scaffolding cells such as bile ducts
and blood vessels. These characteristics have made it
of interest in the setting of pancreatic adenocarcinoma.
The available clinical data as well as the basic principles
of this new technique are reviewed here.
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INTRODUCTION

Pancreatic cancer, despite extensive research, remains
one of the most aggressive cancers, having a poor
prognosis with 1 and 5 years survival rates of 27% and
6% respectively'. According to the American Cancer
Society and World Health Organization 46420 patients
were diagnosed with pancreatic cancer in the United
States in 2014 and 338000 in the world in 20127, In
the United States 39590 of those patients died in 2014,
making it the fourth leading cause of death in both
women and men with the prevalence increasing by 1.3%
per year as well'™,

Only approximately 10% of these patients present
with local disease, which is considered surgically res-
ectable, however even in these patients the 5 year
survival rate remains low at 24%"". Of the remaining
90% of patients approximately 50% present with
metastatic disease, leaving about 40% presenting
with localized disease, which is considered surgically
unresectable, generally secondary to encasement of
adjacent vessels such as the portal vein, celiac artery,
and superior mesenteric artery™!. Patients without
metastatic disease, but deemed unresectable due to
locally advanced disease are now classified as locally
advanced pancreatic cancer (LAPC).

While surgical resection, when a viable option,
remains the gold standard the majority of patients
will receive chemotherapy and/or radiation therapy.
The mainstay of chemotherapy in pancreatic adenocar-
cinoma for close to fifty years was 5-florouracil (5-FU)
monotherapy, despite a mean survival of less than 6
mo™. In the late 1990s gemcitabine was introduced
and demonstrated a survival benefit as compared
5-FU and thus replaced it as first line therapy™*. As
gemcitabine became firmly established as the first
line chemotherapeutic agent multiple trials looked at
combining gemcitabine with a variety of other chemo-
therapeutic agents, however, only a few demonstrated a
survival benefit?®*!. The combination of gemcitabine with
capecitabine showed a trend toward improved survival
with post hoc analysis of two randomized controlled trials
showing statistically significant improvement in overall
survival in patients with a good performance status®®.
In 2011 a new trial found that FOLFIRINOX (5-FU, leu-
covorin, irinotecan, and oxaliplatin) demonstrated a
significant overall survival benefit in chemotherapy naive
patients as compared to gemcitabine alone™, Lastly,
a study in 2013 revealed a survival benefit when nab-
paclitaxel was combined with gemcitabine as compared
to gemcitabine alone!'®’. Improving chemotherapeutic
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options for pancreatic adenocarcinoma remains an
active area of research with multiple ongoing studies.

Radiation therapy has been used in the setting of
pancreatic adenocarcinoma both in the neoadjuvant
setting and in an attempt to reduce local recurrence
rates after resection. Attempting to prevent local
recurrence after resection seemed like a natural role for
radiation therapy, however, to date studies have shown
a mixed response™"**!, This controversial area is the
focus of the APACT trial which will hopefully provide a
clearer answer'*.. The role of radiation therapy in the
neoadjuvant setting is also as of yet unclear with a
few studies showing some promise!***), This is also an
area of active study, with the recent clear definition of
borderline resectable disease assisting in making future
studies comparable!**,

After the introduction of ablation, interest surrounded
it as a possible way of improving patient outcomes in
this difficult disease process. Initial investigations into
ablation as a possible therapy centered on thermal
techniques, with radiofrequency ablation (RFA) being
the most studied modality. The reported morbidity rates
were regrettably unacceptably high in the majority of
these published studies!®*®\. Anatomy at least partially
accounts for this elevated morbidity as the pancreas
is surrounded by multiple delicate structures such
as the common bile and pancreatic ducts. Several
vessels, including the celiac artery, superior mesenteric
artery, portal vein, and splenic vein also surround the
pancreas further complicating and restricting efficacy
of thermal ablation techniques primarily as a result of
heat sink effect™?!!, When heat sink effect, defined
as tissue cooling during ablation by adjacent blood
vessels, occurs the temperature surrounding major
vessels does not attain high enough levels to manifest
cell death. Although microwave ablation (MWA) has
been shown to be less susceptible to heat sink affect it
remains vulnerable to the phenomenon. The above
difficulties associated with the pancreas anatomically also
provide a significant obstacle to other thermal ablation
techniques including cryoablation, high intensity focal
ultrasonography, and MWA which to date have not been
as well studied as RFA.

Irreversible electroporation (IRE) provides a unique
alternative, allowing tissue ablation without being
reliant on thermal effects. It also has the added ability
of maintaining the scaffolding of surrounding tissues,
making it of great interest in this anatomically complex
area.

IRE TECHNIQUE

Reversible electroporation has been used for many years
in the basic science setting to implant foreign molecules
into cells’**¥, Reversible electroporation works by
applying an electrical field across the membrane causing
the membrane to become porous, through a yet incom-
pletely understood processt**®!, This lets the investigator
introduce a desired molecule, such as RNA or DNA, into
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the cell®*®, IRE uses this theory but applies a higher
voltage leading to cell death by apoptosis. Although
the exact mechanism by which IRE induces apoptosis
is not clear, it appears to be via permanent nanopore
formation and resultant ion disruption”.

As previously noted, thermally based techniques
struggle with high morbidity when treating pancreatic
adenocarcinoma due to the delicate structures in close
proximity'”®., IRE on the other hand has been shown, in
animal studies, to produce apoptosis of cancer cells while
sparing the delicate surrounding scaffolding, including
bile ducts and blood vessels™*?', This distinctive
property makes IRE a desirable modality, particularly
given the structurally rich pancreatic region. IRE also
provides the benefit of yielding apoptosis, rather than
liguefactive necrosis as in thermal techniques, pardoning
it from the burdens of heat sink phenomenon™. While
initially IRE was thought to not induce any thermal
effects recent studies have shown that a small area of
thermal effect is likely present immediately adjacent to
the probe®.

The unique mechanism of IRE results in a few neces-
sary precautions during its utilization. High voltages
created are by IRE and produce significant muscular
contractionst®. It is for this reason the patient must be
placed under general anesthesia with full neuromuscular
blockade™*. The blockade is tested with a twitch
technique prior to starting. ECG monitoring is also
required to monitor for arrhythmias, which are rare
and typically transient. The concern of arrhythmia leads
some authors to promote the placement and use of
arterial lines.

Currently there is one commercially available IRE
machine, the NanoKnife (Angio Dynamics, Queensburry,
New York). This device supports either unipolar or bipolar
probes. The more commonly used unipolar probes require
placement in pairs, which is technically challenging as
they must be placed in parallel orientation and spaced
no further than 1.5-2.0 cm apart. The probes create a
relatively small ablation field (approximately 2-3 cm)B*>¢!
and therefore it is common for multiple probe pairs to
be placed, and/or the probes to be repositioned several
times during the procedure. Probes can be placed
percutaneously, laproscopically, or using an open surgical
approach. When placed intraoperatively, intraoperative
ultrasound is used® %, When placed percutaneously
both ultrasound and CT placement have been descri-
bed[40'41].

After probe placement the ablation device is set
to produce high voltages, usually between 1500-3000 V
in pulses of 70-100 microseconds. Typically 90 such
pulses are delivered which only takes a few minutes,
after which the ablation is complete. Once the intended
ablations have been performed the patient will typically
undergo imaging, either by intraoperative ultrasound,
contrast enhanced ultrasound, or CT to ensure that the
lesion has been satisfactorily covered.

After finishing the IRE procedure the patient is
observed with the average length of admission varying
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significantly in the available studies from a same day
discharge to admission for two weeks or more*>"*44,

AVAILABLE DATA

A search of the Pubmed database with the terms “IRE
AND pancreatic cancer” yielded 34 results, of which 6
studies were found to be case reports, case series, or
prospective trials related to IRE and pancreatic cancer
without significant patient overlap. Those studies are
reviewed here. The remainder represented review
articles (n = 16), animal studies (n = 5), or prior publi-
cations on a patient set that was reused as discussed
below (n = 4). Two studies were excluded as they
were case reports only discussing a complication, and
therefore not felt to be relevant to this discussion.
A single study was eliminated as it was a review of
anesthetic requirements during IRE.

Martin and his group have published multiple studies
on pancreatic cancer and IRE®**** hecause of sig-
nificant patient overlap only two of these studies are
included and discussed here. Table 1 provides some
of the most pertinent data for the 6 below described
studies.

In 2013 Martin et af*® compared a group of fifty-four
prospectively gathered IRE patients with pancreatic
cancer, retrospectively to a group of eighty-five patients
who received only chemotherapy and/or radiation.
All of the patients had LAPC disease with none being
considered borderline resectable or having metastatic
disease. The two groups were matched using propensity
scores based on age, size of tumor, performance status,
cardiac comorbidities, and pulmonary comorbidities.
Of the fifty-four IRE patients fifty-two (96%) patients
underwent open surgical ablation and two (4%)
underwent laparoscopic ablation. Nineteen patients
underwent IRE followed by en bloc resection, after
surgical restaging. Forty seven of the fifty-four (87%)
IRE patients underwent post procedural chemotherapy
while ten (19%) of them underwent post procedural
radiation therapy. In a ninety day follow up period thirty
two of the fifty-four (59%) IRE patients had adverse
events. The average time from diagnosis to treatment
was 5.1 mo with a range of 1 to 32 mo. The average
length of hospital stay was 7 d. When the IRE and
chemoradiation only groups were compared the IRE
group had a better overall survival (20.2 mo vs 11 mo, P
= 0.03), progression-free survival (14 mo vs 6 mo, P =
0.01), and distant progression-free survival (15 mo vs 9
mo, P = 0.02). However, the survival curves of the two
groups appeared to converge back together at twenty
months, which was postulated to be secondary to rapid
progression of distant metastatic disease by the authors.

Martin et al”! also recently published a series of forty
eight patients who had borderline resectable or LAPC
disease in which they used IRE in an attempt to obtain
a margin free, or RO, resection. Twenty three (48%)
of the patients had LAPC while twenty five (52%) had
borderline resectable disease. Of note, nineteen of these
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Table 1 Comparison of the studies

Ref. IRE placement No. of Age in Sex in Time from Survival time Complications No. of No. of No. of patient
technique  patients years male/ diagnosis to  in months patients with patients who who received
female treatment in metastasis  received pre post IRE
months IRE chemo  chemo and or
and or radiation
radiation
Martin ~ Open52(96%) 54  Median61 23 male/21 Median5.1 Local PFS14, 32 (59%) 0 (0%) 49 (90%) 40 (73%)
et al® lap 2 (4%) range 45-80  female range 1-32  distant PFS
15, and OS 20
Martin Open 48 48 Median 61 26 male/22 6range4-13 OS22and 18 (38%) 0 (0%) 33 (69%) 31 (65%)
et al™ (100%) range 27-81  female PFS 11
Paiella Open 10 10 Median 66 5 male/5 Mean9.2 0S75 2 (20%) 0(0%) 10 (100%) 3 (30%)
et al® (100%) female
Narayanan Perc CT 14 Median 57 7 male/7 Mean16.6 70% OS at 6 2 (14%) 3 (21%) 14 (100%) NP
et al™” guided 14 range 51-72  female range mo
(100%) 24495
Mansson Perc US 5 Median 65 3 male/2 NP 40% OS at 6 0 (0%) 0 (0%) 5 (100%) NP
et al™! guided 5 range 46-89  female mo
(100%)
Bagla Perc US with 1 78 Male CT Alive at 6 mo None None No No
et al™ CT confirm

IRE: Irreversible electroporation; US: Ultrasound; CT: Computed tomography; NP: Nondeterministic polynomial.

patients seem to be included in the previously discussed
study by Martin et a*®. Thirty three of the forty eight
(69%) had undergone preoperative chemotherapy and
thirty one (65%) underwent preoperative radiation
therapy!*?. Thirty one of the forty eight (65%) patients
underwent RO resections with the remaining undergoing
R1 resections (35%). Adverse events were recorded for
90 d and developed in eighteen of the forty eight (38%)
patients. At twenty four months twenty eight patients
(58%) had developed recurrence, the majority of which
involved the liver or peritoneum.

Paiella et al*® published a prospective study of
ten patients who underwent IRE for LAPC utilizing a
laparoscopic approach with intraoperative ultrasound
(US) guidance. All patients who underwent IRE had
previously undergone chemotherapy or chemoradiation
therapy. The average length of hospital stay was 9.5 d
with 1 patient (10%) developing a postoperative abs-
cess. One other patient (10%) died of septic shock,
which was attributed to complications of ulcerative
colitis rather than the procedure. The average time
of diagnosis to treatment was 9.2 mo. The average
overall survival was 7.5 mo following the procedure,
with diagnosis to death time averaging 16.8 mo. Three
of the ten (30%) patients received post procedural
chemotherapy. After treatment, four (40%) patients
showed partial response, three (30%) had stable
disease burden, and three (30%) demonstrated
progressive disease per RECIST criteria.

Narayanan et al*® published a series of fourteen
patients who underwent percutaneous IRE in 2012.
Eleven (79%) of the patients had disease localized to
the pancreas, one (7%) had a sub centimeter lung
metastasis, one (7%) had a sub centimeter liver
metastasis, and one (7%) had a solitary peritoneal
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metastasis. All of the procedures were performed using
CT guidance and patients were discharged either the
same or next day. No grade three toxicities occurred per
SIR reporting guidelines. One patient (7%) developed a
pneumothorax, while two (14%) others had subclinical
complications (small hematoma seen on follow up
imaging and subclinical pancreatitis). Two of the fourteen
(14%) patients were able to undergo subsequent rese-
ction. The median event free survival (EFS) was 6.7 mo,
and at 6 mo 70% of the patient cohort remained alive.
Additionally the projected overall survival was statistically
longer for patients with localized disease as compared to
those with metastatic disease (P = 0.02). No difference
was seen in the overall survival between the patients
who did and did not undergo resection, possibly as a
result of the few deaths in the resection group.

Mansson et al*"! published a case series of five pati-
ents treated with US guided percutaneous IRE ablation.
The patients all presented with jaundice and were
deemed non-surgical candidates, presumably from LAPC
although this was not specified. The patients underwent
contrast enhanced US to ensure complete ablation. No
grade three or higher complications occurred within the
first 30 d. One (20%) patient did develop subclinical
pancreatitis. Limited follow up data was presented, but
60% of patients were alive at six months, with two (40%)
demonstrating no evidence of recurrence.

In 2012 Bagla et ai**! published a case report of a
single patient with LAPC who was treated with US guided
IRE, followed by a CT to confirm probe placement. This
patient underwent two separate ablations two weeks
apart due to tumor size. The patient developed liver
metastasis at the 3 mo follow up exam, which were
subsequently treated with RFA. The patient had no
evidence of recurrent disease at the 6 mo follow up
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exam and no significant complications were noted.

DISCUSSION

Pancreatic cancer is the fourth leading cause of cancer
related death in the US™. Despite considerable and
meaningful research into surgical techniques and
chemoradiation therapy, survival rates remain poor
at 27% and 6% at 1 and 5 years respectively™. The
majority of patients with pancreatic cancer present with
unresectable disease, either due to LAPC (approximately
40%) or metastases (approximately 50%)™. Only
approximately 10% of patients are considered surgically
resectable at presentation, and unfortunately even in
this group survival at 5 years is only 24%"".

IRE appears to hold great promise for improving
survival in nonresectable patients, most clearly in the
LAPC group. Animal studies have shown IRE has the
ability to destroy cancer cells while leaving crucial
underlying anatomic scaffolding such as blood vessels
and bile ducts intact™. This is of paramount importance
given the location of the pancreas and resultant high
morbidity seen when thermal ablation techniques have
been employed™?’.

Human data is limited, with only 6 relatively small
case series published to date. The most promising
data comes from the largest series by Martin et a/™®
which revealed improved overall survival, progression-
free survival, and distant progression-free survival
when comparing patients who underwent IRE with
those who underwent chemotherapy and/or radiation
therapy alone. In this study the overall survival showed
significant improvement, rising from 11 to 20.2 mo.
This improvement of 9 mo is particularly encouraging
given the notably poor prognosis of pancreatic cancer
and continued difficulty in attaining improved survival
with various other novel treatment methodologies such
as new chemotherapeutic agents.

With early data demonstrating the possibility of
prolonging overall survival of longer than 6 mo it appears
that adding IRE may be of great value for patients
without hope for cure. In this particular setting quiescing
morbidity is the primary objective however, as clearly
demonstrated by several authors, on occasion IRE can
be used to downstage patients giving them a chance
at curative therapy. The use of IRE to provide definitive
therapy has also being investigated by Martin et al*® in
their attempts to expand the population of patients able
to undergo RO resections. These advances are vastly
promising in regards to the treatment of pancreatic
adenocarcinoma, yet they also raise several poignant
questions.

Currently IRE is being delivered in a range from maxi-
mally invasive (open surgical placement) to minimally
invasive (percutaneous placement), with laparoscopic
placement falling somewhere in between. It appears
likely that both the open surgical placement and percu-
taneous placement techniques are of benefit. Open
surgical placement has the best data to support its
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use thus far and also allows the surgeon to surgically
stage the patient and consider proceeding to resection.
Percutaneous placement appears to reduce morbidity
and potentially hospital stay, although this point would
need further clarification given the long average hospital
admission seen in the Mansson et a** paper of 14 d.
Reducing morbidity and hospital stay could be of great
importance in maintaining quality of life when the
disease is likely to remain unresectable and the goal
is palliation. Further investigation into patient selection
criteria will be essential in order to differentiate those
patients best treated by open, from those best treated
with percutaneous, placement. In their paper Narayanan
et al®” discussed this in brief, pointing out that certain
patients, such as those with large varices, would likely
not be best treated via the percutaneous approach.

Recent studies have demonstrated that stroma plays
a larger than previously recognized role in regards to
cancer characteristics, indicating this may be a critical
area of future investigation*>*®!. Epithelial cancers
such as pancreatic cancer are believed to be maximally
affected by stromal cells'*®. The stromal activity prevents
drug concentration and may at least partially account
for the relatively poor response to chemotherapy seen
in pancreatic cancer™”*", Disruption of the stromal cells
and the cancer cells may help improve outcomes, and
to some extent explain the encouraging outcomes which
have been seen in early IRE studies. This also raises the
question as to whether or not IRE’s potential to disrupt
the stromal effect could produce better outcomes in
patients presenting with limited metastatic disease as
well. It also highlights the importance of investigating
the possible synergistic effects IRE and chemotherapy
could obtain.

More data evaluating outcomes in patients with
LAPC is also needed in the form of large case cohorts,
and more importantly in the form of randomized con-
trolled trials comparing this technique to radiation and
chemotherapy alone. During these investigations the
delineation of patient selection will be paramount, as
there is likely a group of patients that will confer a
good survival benefit, while others will likely not benefit
from this invasive procedure. The Martin et al®”' paper
describing the use of IRE to obtain RO resections is of
marked interest, however, again more data is needed in
this newly introduced novel realm.

In conclusion IRE remains a new, exciting area of
research in pancreatic cancer with multiple promising
possible applications that will require investigation in the
future.
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Abstract

AIM: To compare the safety of single-port laparoscopic
cholecystectomies with standard four-port cholecyste-
ctomies.

METHODS: Between January 2011 and December
2012 datas were gathered from 100 consecutive
patients who received a single-port cholecystectomy.
Patient baseline characteristics of all 100 single-port
cholecystectomies were collected (body mass index,
age, efc.) in a database. This group was compared
with 100 age-matched patients who underwent a
conventional laparoscopic cholecystectomy in the same
period. Retrospectively, per- and postoperative data
were added. The two groups were compared to each
other using independent #-tests and y’-tests, P values
below 0.05 were considered significantly different.

RESULTS: No differences were found between both
groups regarding baseline characteristics. Operating
time was significantly shorter in the total single-port
group (42 min vs 62 min, £ < 0.05); in procedures
performed by surgeons the same trend was seen (45
min vs 59 min, P < 0.05). Peroperative complications
between both groups were equal (3 in the single-port
group vs 5 in the multiport group; P = 0.42). Although
not significant less postoperative complications were
seen in the single-port group compared with the
multiport group (3 vs 9; P = 0.07). No statistically
significant differences were found between both groups
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with regard to length of hospital stay, readmissions and
mortality.

CONCLUSION: Single-port laparoscopic cholecystec-
tomy has the potential to be a safe technique with a low
complication rate, short in-hospital stay and comparable
operating time. Single-port cholecystectomy provides
the patient an almost non-visible scar while prese-
rving optimal quality of surgery. Further prospective
studies are needed to prove the safety of the single-port
technique.

Key words: Single-port; Minimal invasive; Laparoscopy;
Safety; Feasibility; Cholecystectomy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

studies suggest that single site laparoscopic surgery is
a safe and adequate procedure, single site surgery for
cholecystectomy for uncomplicated cholecystolithiasis is
still subject of debate®™**.

In 2011, single-port laparoscopic (SPL) also known
as laparo-endoscopic single site surgery was introduced
at the Jeroen Bosch Hospital, ‘s-Hertogenbosch, The
Netherlands. Since its introduction more than 100
patients received a laparoscopic cholecystectomy with
only one umbilical incision. The aim of this study is to
compare short as well as long term surgical outcome
parameters, such as safety and patient-outcome,
between SPL cholecystectomy and standard four port
laparoscopic cholecystectomy (SLC).

MATERIALS AND METHODS

Core tip: Single-port cholecystectomies can be performed
safe when performed by experienced surgeons. Low
complication and conversion rates are seen, similar
to standard multiport laparoscopic cholecystectomies.
Single-port cholecystectomies can be performed in
similar or even shorter operating times compared to
the standard procedure. Single-port cholecystectomies
can provide the patient an almost non-visible scar while
preserving optimal quality of surgery.

van der Linden YTK, Bosscha K, Prins HA, Lips DJ. Single-
port laparoscopic cholecystectomy vs standard laparoscopic
cholecystectomy: A non-randomized, age-matched single center
trial. World J Gastrointest Surg 2015; 7(8): 145-151 Awvailable
from: URL: http://www.wjgnet.com/1948-9366/full/v7/i8/145.
htm DOI: http://dx.doi.org/10.4240/wjgs.v7.18.145

INTRODUCTION

Laparoscopic cholecystectomy is the standard operative
procedure for patients with symptomatic cholelithiasis!..
Introduced in 1985, laparoscopic cholecystectomy, has
been an important development in general surgery*>>.
Its introduction resulted in surgical procedures with
reduced blood loss, enhanced recovery and less major
wound complications. Single incision laparoscopic
surgery techniques were introduced in the 1990s™.
When performing this particular type of laparoscopic
surgery only one incision is made, usually through the
umbilicus. In general, smaller and fewer incisions result
in less pain, accelerate postoperative recovery and
improve cosmetic result™>®,

After its introduction, standard multiport cholecyste-
ctomy was for a long time under debate and frequently
contradicted, a situation in which nowadays single-port
cholecystectomy finds it-self in. Some studies report
higher percentages of bile duct injuries, more blood
loss and longer operating time when performing single-
port cholecystectomy”®, In contrast, although other
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Patients

Between January 2011 and December 2012 all patients
who received a SPL cholecystectomy at the Jeroen Bosch
Teaching Hospital (‘s-Hertogenbosch, The Netherlands)
were included in a prospective database in which
relevant patient data and surgical outcome parameters
were recorded. Also, all patients who received a SLC
in the same study period were identified. After an
introduction period (n = 36) of the SPL technique, 100
consecutive patients who were operated upon using the
SPL technique were matched by age with a group of 100
patients which received a SLC in the same period.

Preoperative data included: age, gender, body mass
index (BMI), indication of surgery, previous abdominal
surgery, comorbidity and American Society of Anesthesio-
logists classification. Peroperative data included:
operating time (defined as time from first skin incision to
completion of closure), need for extra trocar, conversion
to open cholecystectomy, first operator (surgeon or
resident supervised by surgeon) and peroperative com-
plications. Peroperative bloodloss of more than 200 mL
was registered as a complication. Postoperative data
included: duration of stay in hospital (including the day
of operation), complications (during hospitalisation),
reoperation, readministration to the hospital (within 30 d
after discharge) and mortality.

Above normal postoperative pain was defined as
pain resulting in prolongation of hospital admission with
at least one day, without finding a cause of pain.

Hernia cicatricalis was defined as complaints around
the umbilical incision caused by herniation of the
abdominal wall. Patients were routinely seen 2-6 wk
after surgery at the outpatient department and checked
on complaints of the incision. All patients were checked
in the medical files if they returned to the hospital with
complaints of the umbilical incision.

SPL

SPL cholecystectomy is performed under general
anaesthesia. Patients are positioned in a supine position
with both legs in holders. The surgeon is positioned
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Table 1 Patient characteristics

SPL SLC P value
Gender (% female) 80 75 0.397
Age (mean, SD) 45 (15) 46 (15) 0.787
BMI (median, range) 25 (17-40) 28 (19-46) < 0.001°
ASA (%) 0.239
I+0 98 96
il 1 2
Indication (%) 0.557
Symptomatic cholelithiasis 80 77
Cholecystitis 13 18
Biliary pancreatitis 3 1
Gallbladder polyp 3 4
Cyst gallbladder 1 0

"Statistical significant. SPL: Single-port laparoscopic cholecystectomy;
SLC: Standard laparoscopic cholecystectomy; BMI: Body mass index; ASA:
American Society of Anesthesiologists classification.

between the legs of the patient (“French” position)
and the first assistant is at the left side of the patient.
Through an umbilical incision a 4-access multiport trocar
(TriPort+, Olympus surgical) is introduced. Patients are
placed in an anti-Trendelenburg position and left lateral
tilt. Additional support holders are preoperative placed.
The gallbladder is lifted cranially to the liver using a
straight laparoscopic clamp. The procedure is the same
as the multiport procedure. Before ligation of the cystic
duct and artery a critical view of safety is achieved.
Ligation is performed using a 5 mm clip applier. If no
critical view of safety can be achieved an extra trocar
will be placed or the procedure is converted to an
open procedure. Conversion means that the single-
port or standard procedure was converted to an open
cholecystectomy. Total number of placement of extra
trocar(s) was registered.

SLC

The standard four-port technique is performed under
general anaesthesia. Patients are positioned in a supine
position. The surgeon and assistant are positioned at
the left side of the patient. A 10 mm trocar is placed
periumbilically by open approach and three 5 mm
ports are placed in the upper right abdomen under
laparoscopic vision. A critical view of safety is achieved
before ligation of the cystic duct and artery. When it is
not possible to achieve the critical view of safety, the
procedure is converted to an open procedure.

Statistical analysis
Data was collected and statistically analyzed using SPSS
(IBM Corp. Released 2010. IBM SPSS Statistics for
Windows, Version 19.0. Armonk, NY: IBM Corp.).
Continuous variables (means) were analyzed using
independent t-test. Categorical (ordinal and nominal)
variables were analyzed using y°-test. P values were
two tailed. Statistical significance was accepted for P
values of < 0.05.
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RESULTS

In the period January 2011 to December 2012, a total
of 795 cholecystectomies were performed of whom
136 patients were treated with the SPL technique.
In total 27 of the 795 procedures were converted to
an open procedure. All patients’ characteristics of the
included 100 consecutive patients who underwent a
SPL technique and who, matched by age, underwent a
four-port technique are noted in Table 1. A significant
difference in mean BMI between both groups is
observed (25.6 for the SPL group vs 28.9 for the SLC
group; P < 0.05). BMI ranged in the SPL group from 17
to 40 and in the SLC group from 19 to 46.

In the SPL group three operations were performed
by residents vs 29 in the SLC group. The operating
time in the whole SPL group (n = 100) was significant
shorter compared with the total SLC group (n =100)
(mean operating time was 46 min vs 62 min, P <
0.001). The mean operating time together performed
by surgeons was 51 min (SD 24; n = 168) whereas the
mean operating time for residents for both techniques
was 69 min (SD 22; n = 32). Operating times in
procedures performed by surgeons were significantly
shorter in the SPL group, i.e., mean operating time in
SPL procedures performed by surgeons (n = 97) was
45 min compared to a mean operating time of 59 min
in the SLC group (n = 71, P < 0.05).

A significant correlation (r = 0.22; P = 0.002)
between BMI and operating time was found using the
Spearman’s rho test (n = 200); subgroup analysis
showed a significant correlation in the SPL group (r
= 0.21; P = 0.037), but the SLC group did not show
a significant correlation (r = 0.03; P = 0.787). This
suggests more influence of BMI on operating times
in SPL cholecystectomies. To exclude the effect of the
learning curve in analysing the effect of BMI on the
operating time, the procedures performed by surgeons
were analysed as a subgroup. Regarding all procedures
performed by surgeons a significant correlation was
found (r = 0.24; P = 0.003; n = 168). Subgroup
analysis of procedures performed by surgeons show
significant correlation between BMI and operating time
in the SPL group (r = 0.23; P = 0.029; n = 97) and
no correlation in the SLC group (r = 0.108; P = 0.385;
n = 71). No correlation was seen between BMI and
placement of extra trocars.

One conversion was observed in the SPL group
because of inadequate critical view of safety (vs zero in
the SLC group, P = 0.331). Additional ports were placed
in seven patients (one extra trocar in six patients and
two extra trocars in one patient) in the SPL group vs
two patients in the SLC group (both one extra trocar,
P = 0.122). In this group (extra trocar; n = 9) the
median BMI was 28 (range 18-31) vs 26 (range 17-46)
in patients (n = 191) without the need of placing an
extra trocar (P = 0.862). Peroperative complications
were seen in three patients in the SPL group (one
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Table 2 Operation characteristics

Table 4 Postoperative characteristics

SPL SLC P value SPL SLC P value
Operating time in min (mean, SD) 46 (20) 62 (26) <0.001° Complications (%) 3 9 0.071
Peroperative complications (%) B 5 0.417 IC admission (%) 0 0
Conversions (%) 1 0 0.331 Length of stay (in days, mean) 1 2 0.239
Adding extra ports (%) 7 2 0.122 Readmission (%) 3 4 0.70
Mortality (%) 0 0

"Statistical significant. SPL: Single-port laparoscopic cholecystectomy; SLC:
Standard laparoscopic cholecystectomy.

Table 3 Number of postoperative complications

SPL SLC
Bile leakage 1 1
Surgical 0 1
Cardial 0 0
Pulmonairy 2 2
Urogenital 0 0
Pain 0 3
Other 0 2

SPL: Single-port laparoscopic cholecystectomy; SLC: Standard laparoscopic
cholecystectomy.

peroperative bleeding, two pneumothoraces) vs five
patients in the SLC group (all five had a peroperative
bleeding; P = 0.417). All peroperative characteristics
are listed in Table 2.

No patients were admitted to the intensive care
and no mortality was seen. A slight difference in posto-
perative complications in favour of the SPL group
in comparison with the SLC group was seen. Three
patients of the SPL group suffered from postoperative
complications vs nine in the SLC group (P = 0.071).
Postoperative complications are listed in Table 3 (the
two complications noted as “other” are biliary colics
and neurological dysfunction of one leg; the surgical
complication was a superficial wound infection). No
significant difference between both groups was found
in length of stay in the hospital including the day of
operation. Three patients of the SPL group were read-
mitted vs four patients in the SLC group (P = 0.700).
After a median follow up period of 4 wk (range 1-91 wk)
one patient was presented with a hernia cicatricalis in
the SPL group vs three in the SLC group (P = 0.312).
For all postoperative data see Table 4.

DISCUSSION

Nowadays, multiport laparoscopic cholecystectomy
is worldwide the standard operative procedure for
symptomatic cholelithiasis and chronic cholecystitis.
This study shows that the single-port procedure (SPL)
could be a safe and feasible procedure, performed in
a comparable or even shorter operating time. In this
age matched control study a similar or even lower
percentage of SPL-operated patients suffered from per-
and/or postoperative complications compared with data
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SPL: Single-port laparoscopic cholecystectomy; SLC: Standard laparoscopic
cholecystectomy.

found in literature™* ™.

This study was not designed for or aimed to identify
superiority for either one of the techniques. This study
shows SPL to be non-inferior to SLC.

In 92% of the patients a SPL cholecystectomy
could be performed safely without placement of extra
trocarts or conversions, whereas only eight patients had
a conversion (n = 1) or additional port placed (n = 7).
It is noteworthy to mention that patients in the group
who received an additional port still had fewer incisions
compared with the multiport procedure.

Furthermore, no increase of biliary or other surgical
complications in the single-port group compared with
the multiport group was observed. In the beginning
of the SPL cholecystectomies surgeons placed a
transcutaneous suture for retraction of the gallbladder,
causing a pneumothorax in some patients. For this
reason after around 45 procedures (including the first
36 procedures performed before this analysis) this
suture was not used anymore. This explains the two
pneumothoraces seen in the SPL group.

In a meta-analysis published by Trastulli et a/'”’
a significant higher procedural failure was found for
the SPL technique compared with the SLC technique,
ranging from 0% to 67%. It was also mentioned that
the SPL technique led to a significantly higher blood
loss. This was possibly due to loss of triangulation that
makes the use of instruments for suction and diathermy
difficult, resulting in less accurate haemostasis. A
possible explanation for the findings of Trastulli et
al”? could be the fact that in the included studies the
SPL procedures were performed during the surgeon’s
learning curve.

In contrast to the conclusion of the study of Ma et
al"® this study shows a shorter operating time in the
SPL group and comparable complication rates. Culp et
al"”" performed a retrospective study and found slightly
longer operating times in the SPL group but also a
shorter length of stay in the SPL group with comparable
complication rates. We did not find a significant shorter
length of stay, but we did see shorter operating times
in the SPL group. The learning curve could be an
explanation of the longer operating times seen in the
study of Culp et aft*”’.

No differences were found in postoperative pain, but
no validated tests were taken to score postoperative
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pain. Single-port laparoscopy is developed to minimize
surgical trauma and thereby reduce postoperative
pain. Our results suggest less postoperative pain in
the SPL group. A study performed by Justo-Janeiro et
al"® showed no advantages in postoperative pain for
SPL cholecystectomies, however they conclude that
more clinical trials are needed. Another shows better
postoperative pain scores for a technique comparable to
single-port laparoscopy'®. A study of Sodergren et a/*”!
showed better postoperative pain results and better
body image and cosmesis in SPL cholecystectomies.

Despite the fact that the SPL procedure is more
challenging to learn for surgeons, no difference in peri-
operative complications were found when compared
with the multi-port procedure. In literature a learning
curve of around 10-15 patients is described for single
site laparoscopic cholecystectomy for surgeons with
laparoscopic skills. Operating time for SPL procedures
became comparable to the SLC operating time when a
surgeon performed 10-15 procedures™". Another study
mentioned a learning curve of 25 patients for surgeons
proficient with SLC™?Y. In this study the first 36 patients
who received a SPL cholecystectomy were excluded,
preventing effects of the learning curve.

Last year a Cochrane review concerning fewer than
four ports cholecystectomies was published®. This
review concluded a lack evidence of the benefits of
fewer than four ports cholecystectomies. Last years
several studies are published regarding the benefits of
single-port surgery, to prove its safety and usefulness.
One of the benefits of SPL cholecystectomies is better
body image®*¥. As shown by Fransen et a/*¥ the
public opinion is in favour for single-port laparoscopy,
i.e., when complications risks remain similar, 80% of
patients prefers SPL to SLC. Another benefit of the SPL
technique is the possible decrease in postoperative pain,
however no large clinical trials have proved this advan-
tage yet”®”. Liang et a/*® showed some advantages
of single-port appendectomies compared to standard
laparoscopic appendectomies, like less postoperative
complications and returning sooner to oral feeding.

Unfortunately, the study described in this article
is limited due to selection bias (higher mean BMI in
the SLC group) and bias-by-surgeon. Experienced
laparoscopic surgeons performed the majority of the
SPL cholecystectomies. Supervised residents performed
only three procedures, whereas residents performed
29 SLC procedures. Both sources of bias probably
influenced the study outcomes, however the study
was designed to investigate safety and feasibility. This
reality-based study showed no increase of perioperative
complications as result of SPL surgery.

Longer operating time is most frequently mentioned
as a disadvantage of performing the single-port tec-
hniquel'®'”**?71, A significant shorter operating time was
seen in the total SPL group in this study, operating times
are is most likely influenced by the experience of the
surgeon and possibly the BMI of the patient. Residents
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performed only three SPL procedures. SLC procedures
performed by surgeons showed longer operating times
(median operating time for surgeons in the SPL group
was 40 min, in the SLC group 51 min). Longer operating
times seen in the SLC group could be explained by the
higher BMI seen in this group. When analysing all 200
patients included a significant correlation between BMI
and operating time is seen (higher BMI results in longer
operating time). The same effect is seen in subgroup
analysis for the SPL group, however no significant
correlation is seen between BMI and operating time in
the SLC group. A possible explanation could be that
the experience of the surgeon has more influence on
the operating time than BMI, more SLC procedures
were performed by residents, this could be the cause
of no correlation seen between BMI and operating
time in the SLC group. However analysis of procedures
performed by surgeons show a correlation between
operating times and BMI for SPL procedures and not
for SLC procedures. This suggests longer operating
times in patients with a higher BMI in SPL procedures.
Baseline characteristics were significantly different
regarding the BMI of the patients comparing the two
groups; no conclusions should be made based on this
study regarding the effect of BMI on operating times.
Nevertheless, in our clinic no limitations regarding BMI
are of issue for SPL procedures.

Median follow-up for all patients was four weeks.
After cholecystectomy patients regularly are seen only
once. Patients suffering from complication or due to
other reasons (i.e., malignant disease or trauma) were
followed for a longer period. This short follow-up period
of four weeks could influence the amount of hernias
measured.

Nowadays the single-port technique is not only used
for cholecystectomies or other procedures in benign
diseases but in malignant resections as well®®3%, In
our hospital more procedures are performed using the
single-port technique in the last years, for example
hemicolectomies, sigmoidresections and abdomino-
perineal resections. In procedures in which the patient
will receive a stoma, the single-port device can be
placed at the location of the stoma for the best cosmetic
result. Surgeons and patients are satisfied with the
results. In future these results will be analysed as well.

SPL has the potential to be a safe technique with a
low complication rate, short hospital stay and comparable
operating time to multiport laparoscopic cholecystec-
tomies. A major advance of SPL cholecystectomy in
contrast with other techniques is that it can provide the
patient a non-visible scar with preserving optimal quality
of surgery. Randomized controlled trials are needed to
confirm these advantages of SPL cholecystectomies.

COMMENTS

Background
Single-port procedures are developed to further minimize trauma and provide
faster postoperative recovery with a better cosmetic result.
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Research frontiers

With this study the safety and feasibility of single-port cholecystectomies is
studied. Results of single-port cholecystectomies are compared to standard
multiport laparoscopic cholecystectomies, regarding per- and postoperative
data.

Innovations and breakthroughs

Previous studies showed single-port laparoscopic (SPL) cholecystectomy
to be a safe and feasible technique, but also showed longer operating times
and higher conversion rates. The results show faster operating time for the
single-port technique with comparable conversions rates and comparable
complications. No significant difference was found for the length of stay, but the
length of stay was slightly shorter in the single-port group.

Applications

This study shows that SPL cholecystectomies can be performed safe in hands
of experienced surgeons. Probably single-port laparoscopy can be performed
safe in other laparoscopic procedures as well. Providing patients an almost
non-visible scar while preserving high surgical quality.

Terminology

Single-port laparoscopy is a laparoscopic technique in which through one
transumbilical incision the laparoscopic instruments are introduced in the intra-
abdominal cavity. Using the single-port technique minimalizes surgical trauma
and fastens postoperative recovery.

Peer-review
This is a good study.
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Abstract

AIM: To help the surgeon in decision making when
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treating a patient with recurrent gallstone ileus (RGSI).

METHODS: A systematic review related to RGSI was
performed using the databases CINAHL, EMBASE,
MEDLINE via PubMed from May 1912 to April 2015.
All languages were included and the grey literature
was also searched. The abstracts were explored for
relevance to the topic and full texts obtained as appro-
priate. A manual search was carried out by scrutinising
the reference lists of all the full text articles and
further articles were identified and obtained. Total of
903 articles were identified, 656 were excluded after
abstract review, 247 full text articles were reviewed and
91 articles selected for final analysis. There were 113
cases of RGSI.

RESULTS: There were 113 cases of RGSI reported in
91 articles. The majority of the recurrences, 62.6%,
occurred within 6 wk of the index event. The male to
female ratio was 1:7. The mean age was 69.6 years (SD
11.2) with a range of 38-95 years. The small bowel was
the commonest site of impaction (92.2%). Treatment
data was available for 104 patients. The two main
operations performed were: (1) Enterolithotomy without
repair of biliary fistula in 70.1% of all patients with a
procedural mortality rate of 16.4% (12/73) and (2) a
single stage surgery approach involving enterolithotomy
with cholecystectomy and repair of the biliary enteric
fistula in 16.3% with a procedural mortality of 11.7%
(2/17). A subset analysis over last 25 years showed
mortality from eneterolithotomy was 4.8% while single
stage mortality was 22.2%. Enterolithotomy alone was
the commonest operation performed for RGSI with four
patients (5.4%) having a further recurrence of gallstone
ileus.

CONCLUSION: Enterolithotomy alone or followed
by a delayed two-stage treatment approach is the
preferred choice offering low mortality and reduced risk
of recurrence.

Key words: Recurrent gallstone ileus; Gallstone ileus;
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Core tip: Recurrent gallstone ileus, is an acute but
rare surgical condition and there is no clear evidence
at present as to the appropriate management of this
surgical condition. This review will provide a framework
to help decision making for this condition when
confronted as an emergency by the general surgeon.

Mir SA, Hussain Z, Davey CA, Miller GV, Chintapatla S.
Management and outcome of recurrent gallstone ileus: A
systematic review. World J Gastrointest Surg 2015; 7(8): 152-159
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v7/i8/152.htm DOI: http://dx.doi.org/10.4240/wjgs.v7.i8.152

INTRODUCTION

Gallstone ileus (GSI) is a rare entity first described in
1654 by Bartholini’*?, GSI is a result of an inflamed
gallbladder becoming adherent to an adjacent part of
the enteric system and discharging its stones into the
enteric lumen through formation of a biliary-enteric
fistula®®!. It is estimated that 80% of intraluminal
stones will pass spontaneously™, Gallstones measuring
more than 2.5 cm in diameter are a risk factor for
impaction and causing bowel obstruction”’; the latter
is referred to as GSI. The mainstay of management is
surgical treatment involving enterolithotomy alone or
combined with a cholecystectomy and repair of biliary-
enteric fistula as a single stage procedure.

Recurrent gallstone ileus (RGSI) is usually a conse-
quence of an untreated biliary-enteric fistula with
cholelithiasis™®. An alternative hypothesis is the presence
of a non obstructive biliary calculus more proximal
in the small intestine which escaped detection at the
first operation despite the need to palpate the entire
small bowel looking for a second stone'. Predicting
the risk of RGSI at the time of first operation is difficult.
The literature reports an estimated risk of RGSI of
5%-8%""*2,

When a patient presents with RGSI the surgeon
will not only have to consider how to deal with the
emergency obstruction but also how best to manage
the cause of the recurrence. There are advocates for
enterolithotomy alone without dealing with the biliary-
enteric fistula, as low morbidity and mortality are
perceived to be associated with this approach. However
the advantages of repairing the fistula include preventing
recurrence, ascending cholangitis and gallstone related
complications!****!, These issues are similar to the ones
at primary presentation of Gall Stone ileus but increase
in significance now as at the primary presentation the
risk of recurrence is only 5%-8%.
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Although there have been several reviews of GSI,
there has been no review focusing on RGSI since 1998™*,
Following a case in our hospital where a patient presented
with two recurrences of GSI'*®!, we performed an up to
date systematic review to gain a better understanding
of its presentation, management and outcomes. This
review will assist clinicians with the management of this
rare but important condition.

Aim

To perform a systematic review of the literature from May
1912 to April 2015 to accumulate a body of evidence to
help dlinicians in the management of patients with RGSI.

MATERIALS AND METHODS

An electronic search was performed using CINAHL,
EMBASE, MEDLINE via PubMed, from inception of each
database to April 2015. A web-based search was also
carried out using the Boolean Internet search engine
“Google”. The search terms used were; “recurrent” or
“recurrence” and “intestinal obstruction”, “gallstone”
or “GSI". The search included articles written in any
language.

The abstracts were explored for relevance to the
topic and full texts obtained as appropriate. A manual
search was carried out by scrutinising the reference
lists of all the full text articles and further articles were
identified and obtained.

A search of the grey literature was undertaken by
searching the Royal College of Surgeon’s website and a
search of the grey literature database Open Grey http://
www.opengrey.eu/. No further articles were identified.

Thirty-six articles of potential relevance in languages
other than English were identified. All the articles were
translated by native speakers in health related pro-
fessions. The translations were independently reviewed
by the authors before a decision was made about
whether the papers were relevant for this review. Of the
36 articles identified, 20 were subsequently included.

Inclusion and exclusion criteria
The definition of a RGSI event was based on a confirmed
recurrence of intestinal obstruction by a gallstone demon-
strated radiologically or intra-operatively. No article with
a case of recurrence of GSI was excluded; papers with
incomplete data were included.

Data extraction

Two authors (MS and ZH) independently extracted the
data. Data extracted included the names of the authors,
date of publication and language. Other data included
demographic information about each patient and clinical
data such as surgical history, stone characteristics,
time interval from the first operation to onset of sym-
ptoms, search for second stone at the time of first
operation, site of obstruction and its relation to previous
enterolithotomy, and details of the surgery performed.
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Records identified through database searching,
additional records identified through bibliography
and internet search
(7 = 903)

Abstracts read and records excluded
as did not meet the inclusion criteria
(n = 656)

Full-text articles assessed for

eligibility (7 = 247)

Full-text articles excluded as no
cases of RGSI
(n =154)
Full text article not available (7 = 2)

Studies included for analysis
(n=91)
Total cases of RGSI = 113

54 Case reports
(54 cases)

34 Case series of GSI
(52 cases)

3 Literature reviews
(7 cases)

Figure 1 PRISMA flow diagram. RGSI: Recurrent gallstone ileus.

Mortality and morbidity were also noted.

Data analysis
The data analysis was limited to descriptive statistics.
No meta-analysis was performed.

RESULTS

The search identified 903 articles from multiple sources
as described. Ninety one articles were eventually
included (Figure 1). These included 54 individual case
reports, 34 case series and 3 review articles!®*”*8],
There were 113 cases of RGSI documented in the 91
articles. Full data were not available on all the categories
of interest. Consequently the denominator for each
category varies. This is made explicit in the text.

Demographic information
Data on age was available for 89 people. The mean age
of these patients was 69.6 years (SD 11.2) with an age
range of 38-95 years. The average age in males was
64.5 years (SD 15.1) with an age range of 38-94 years.
The average age in females was 70.4 years (SD 10.4)
with an age range of 44-95 years.

Data on gender was available for 99 cases. There
were 12 males and 87 females (M: F ratio of 1:7). It
was not possible to extract the data for age and gender

JRaishideng®
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in some case series where data was provided as an
aggregate.

The treatment strategies were divided into two broad
categories: (1) treatment to relieve intestinal obstruction
alone; and (2) treatment to prevent recurrence, i.e.,
enterolithotomy + cholecystectomy + repair of biliary
enteric fistula.

Treatment for primary GSI (n = 106)
We looked at the treatment given for the first episode
of GSI that resulted in subsequent recurrence. Data
for treatment of this primary gall stone ileus was
available for 106 of the 113 patients. The first episode
of GSI was treated with enterolithotomy in 92 patients,
86.7%. Five people (4.9%) were treated conservatively
and offending stone removed via rectum. A single
stage surgical approach in two patients (1.9%) still
resulted in RGSI. The two patients treated by a single
stage procedure by Rodriguez™® developed recurrence
of symptoms two weeks postoperatively. Rodriguez
does not mention whether a second stone was missed
at the time of the first operation. Other operations
included small bowel resection, colostomy, pyloroplasty,
gastrostomy accounting for 11.7%.

Cooperman™® performed transverse colotomy for
GSI in a patient who had cholecystostomy three months
prior to the first episode of GSI.
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Table 1 Surgery for relief of intestinal obstruction alone and

mortality (7 = 87)

Treatment n %  Mortality %
Enterolithotomy" 73 839 12 16.4
Small bowel resection 4 45 1 25
Conservative +/manual evacuation 8 9.1 2 25
OGD YAG laser lithotripsy 1 1.1 0 0
Loop colostomy 1 1.1 0 0

'Seven patients from this group went on to have an elective cholecyst-
ectomy with biliary-enteric fistula repair with no mortality.

Time interval to recurrence (n = 107)
The majority of the recurrences were experienced in the
early postoperative period.

In our review, 67 of 107 patients (62.6%) expe-
rienced recurrence within six weeks of being treated for
GSI. Within six months 91 of the patients out of 107
(85%) had experienced recurrent symptoms. The range
varied from 1 d to 3287 d. The median time was 26 d
with an interquartile range of 10-90 d.

Of the 16 patients who presented with RGSI after six
months, nine had a recurrence of symptoms between
six months and a year and seven patients a year or
more after the index procedure. We could not elicit data
on whether the entire small bowel was palpated for a
second gallstone at the primary operation, i.e., whether
the reason for RGSI was a missed second gallstone at
primary presentation.

Site of recurrent obstruction (n = 103)

The ileum was the commonest site of the stone im-
paction. Small bowel was the site of obstruction in
92.2% of the patients with RGSI. The recurrent stone
was impacted in ileum in 49.5% of the patients. Colon
and rectum impaction was seen in 3.8% of the cases
respectively.

Size of the stone (n = 56)
The mean size of the obstructing stone was 3.6 cm with
a range of 1.5-6 cm. The smallest stone that caused
obstruction in the small bowel was 1.5 cm™ and in the
large bowel was 3 cm'®".,

The size of the stone appeared to have no correlation
with the site of obstruction. The largest impacted stone,
measuring 6 cm, was found in the duodenum. The
largest stone in the small bowel was 5.5 cm and in the
large bowel, 5 cm.

Number of stones (n = 84)
At the time of second laparotomy for RGSI, intestinal
obstruction occurred as a consequence of a single stone
in 75 cases (89.2%). Two or more stones were found in
9 cases (10.7%), information was not available for 29
cases.

Goldstein™! published a case in which multiple
stones were found at both the laparotomies for GSI.
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Table 2 Types of single stage surgery and mortality (7 = 17)

Treatment n %  Mortality %
Enterolithotomy/resection plus 14 823 2
cholecystectomy with biliary-enteric

fistula repair

Cholecystostomy and repair of biliary 2 117 0 11.7
enteric fistula

Right hemi-colectomy and 1 58 0
cholecystectomy

Shape of the gallstone (n = 36)

The vast majority of the gallstones were faceted in
shape. Where the information was found 83.3% of
the patients (30 of 36) were faceted in shape. In case
of a faceted stone being found at the first surgery the
likelihood of finding a second stone is very high and
multiple authors have advocated a through search of
the residual GI tract to omit recurrence of GSI.

Previous enterolithotomy site and stone impaction (n =
75)

The information comparing the site of obstruction at
the first and the second episode was available for 75
patients. In 32 patients (42.5%) the site of impaction
was distal to the previous enterolithotomy. In 17
patients (22.6%) the stone impacted at the site of the
previous repair, while in 26 patients (34.6%) the site
of impaction was proximal to the site of the previous
enterolithotomy.

Treatment strategies and mortality in RGSI
Information related to specific treatment for RGSI was
available in 104 patients.

In our review the following treatment strategies were
adopted.

Surgery on the impacted stone alone™*>*"%'¢18%7%
Enterolithotomy was performed on its own as the main
surgical method of relieving the intestinal obstruction
in RGSI in 73 patients. When performed on its own it
carried a mortality rate of 16.4% (Table 1).

Seven patients treated initially with enterolithotomy
alone underwent a staged elective cholecystectomy
and repair of the biliary-enteric fistula for the RGSI®'*
1617,3942,51,33,57.61.7677] ' One of these seven patients had a
Cholecystostomy with their enterolithotomy®". There
was no mortality in this group (Table 1).

Other methods to relieve the obstruction were
occasionally used. In one patient a stone impacted at
the pylorus was dealt with using endoscopic YAG laser
lithotripsy accessing the stone by gastroscopylogie'®.
Four patients had small bowel resection with one death,
giving a mortality of 25% (Table 1).

Single stage surgery”*"*"
Only 17 patients had single stage surgery and one of
them died giving a mortality rate of 11.7% (Table 2).
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Table 3 Morbidity related to recurrent gallstone ileus treatment (7 = 36)

Morbidity Enterolithotomy  Single stage definitive
n =28 surgery
n=38
No complications 10 5
Wound related-infection, dehiscence 7 1
Anastomosis related, including leak, fistula, intra-abdominal abscess 2 1
Other medical complications, sepsis, MI, pneumonia, renal failure 9 1

NO su’,geryﬂ8,24,88-91]
Eight patients were treated conservatively with a 25%

mortality rate (Table 1). Pybus™® and Foss®"! each
described a person with RGSI not operated on who
died and whose RGSI was diagnosed at post-mortem.
A conservative approach led to spontaneous passage of
the obstructing stone in four cases!*®%, Rectal impaction
of stone necessitated manual evacuation of stone in two
patientst®",

The mean age of patients in the group who received
enterolithotomy alone (data available for 62/73) was
70.5 years (SD 10.5, 47-95 years). The average age
of patients in the single stage surgery group (data avail-
able for 12/17) was 65 years (SD 13.8, 38-88 years).
The youngest patient to have RGSI was 38 years of
age, had Crohn’s disease, and was treated with right
hemi-colectomy and definitive single stage surgery.
The oldest patient, 95 years of age, was treated with
enterolithotomy and survived.

Morbidity
Data on postoperative morbidity was reported for 36
patients (Table 3). Wound related complication in terms
of abscess and wound dehiscence were reported in
8 patientS[Z'16’24’34’36’40’49’51'64’77’78’83]. Haq[so] reported on
a suture line breakdown after a closure of enterolit-
hotomy that was managed conservatively leading to
enterocutaneous fistula. McGreevy™® also reported an
enterocutaneous fistula after enterolithotomy for RGSI
which was treated with conservative management.

Four case reports also mentioned a recurrent episode
of GSI after second enterolithotomy™® %737,

RGSI treatment in last 25 years

In recent years there has been an improvement in
surgical techniques and perioperative care and therefore
a subset analysis of treatment outcomes over the last
25 years (1990-2015) was performed.

Thirty published cases of RGSI were found. Twenty
one patients (70%) were treated with enterolithotomy
with one death (mortality rate 4.8%). This compares
with 11 deaths in 52 patients in the previous 77 years
for enterolithotomy giving a 21.2% mortality rate (1912
-1989).

Nine patients had single stage surgery (30%)
between 1990 and 2015, with two postoperative deaths
giving a mortality rate of 22.2%. This compares with no
deaths in 8 patients having single stage surgery in the
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previous 77 years (1912-1989) giving a mortality rate
of 0%.

With regard to morbidity in the last 25 years, one
patient in the single stage group had an intra-abdominal
abscess and five patients in the enterolithotomy group
had complications related to wound infection (two),
evisceration (one), C.diff infection (one) and respiratory
failure (one).

DISCUSSION

The literature reports an estimated risk of RGSI of
5%-8%""%">"1, However reporting of RGSI is probably
underestimated because the figures are based on
published case reports or series.

The management of RGSI presents a dilemma for
the surgeon. Should one only deal with the presenting
obstruction once more, in which case an enterolitho-
tomy will suffice, or should one now also deal with
the cause of the recurrence in which case additional
cholecystectomy and repair of biliary-enteric fistula
will be needed. We sought to review existing literature
that would help clinicians choose appropriate treatment
strategies when faced with RGSI.

In our review RGSI mainly occurred in patients who
had their primary GSI treated with enterolithotomy
(86.7%). However two patients who had RGSI had
single stage surgery including biliary-enteric fistula
repair at the initial episode!™. The latter suggests that
recurrence can be due to pre-existing stones in the
bowel that have been missed. Identification of multiple
stones at the outset is therefore likely to be helpful.
While a pre operative CT scan may help, careful per
operative manual searching for additional stones is
crucial. The authors have personal experience with a
patient who had two episodes of recurrent Gall Stone
Ileus having been noted to have visible stones within
the gall bladder on the CT scan at the time of initial and
second presentation™®.

With regard to per operative searching for additional
stones, the shape of the index stone may be a useful
indicator. The presence of a faceted or a cylindrical
stone at the time of first surgery suggests presence of
multiple stones!®. Most of the articles in our review did
not comment on the shape of the stone but of the 36
articles that did, 83.3% of the stones were faceted. This
suggests that a search for additional stones may be
required more often than not, and that the search will
be productive.

August 27,2015 | Volume 7 | Issue 8 |



Treatment of RGSI is usually surgery, though our
review found eight cases that had been dealt with
conservatively. The mortality in these latter cases was
very high (25%) and therefore should be avoided unless
severe co-morbidities prohibit surgical intervention.

The surgical options include enterolithotomy alone
with removal of the stone thus relieving the obstruction
or an enterolithotomy with a definitive operation invo-
Iving cholecystectomy and repair of the biliary-enteric
fistula in order to prevent future RGSI.

Enterolithotomy alone is seen as technically less
demanding than single stage surgery. The increased
complexity of the latter procedure theoretically carries a
higher operative risk. In addition, elderly patients with
multiple medical co-morbidities may present a greater
physiological risk and this has to be factored into the
management of RGSI.

In our review of RGSI cases comparing the recent 25
years to the preceding 77 years, the operative mortality
for single stage surgery was 22.2% (1990-2015)
compared to 0% (1912-1989). This is despite advanced
in surgical techniques and perioperative care. However
these results must be interpreted with caution as this
is based on published cases only and relatively small
numbers of patients.

Of the cases treated with enterolithotomy the
mortality rate for 1912-1989 was 21.2% compared to a
rate of 4.8% for 1990-2015. The latter concurs with the
mortality rate of 5% reported in 2013 by Halabi et a/**
from their analysis of the Project Nationwide inpatient
sample (NIS) database of just over 2000 cases.

The mortality rate of the whole cohort over the
last 100 years was lower for single stage surgery in
comparison to enterolithotomy despite the procedure
being technically more demanding (11.7% vs 16.4%).
If age is used as a surrogate marker for physiological
fithess then we can perhaps assume that patients
undergoing single stage surgery were not only younger
but also fitter. However the number of patients having
single stage definitive surgery was small and data on
age was not available for all patients therefore caution
must be taken in the interpretation of these results.

A two-stage strategy with initial enterolithotomy
followed by an elective cholecystectomy and biliary-
enteric fistula repair had a better outcome with 0%
mortality in the seven patients!'%'"*°>%981 “however
this represents less than 10% of the cases and probably
represents a selection bias in patients fit enough to
consider an elective second surgery. However this
option should also be considered in the management of
RGSI.

The mortality rates from enterolithotomy alone
have reduced in the last 25 years and there is a risk,
albeit low, of further recurrence. We recommend it as
an appropriate choice for the management of RGSI
especially for the non hepato-biliary surgeon who has to
deal with an emergency obstruction caused by RGSI.

To deal with the problem of possible recurrence
Single stage definitive surgery, despite being more
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technically demanding, may be worth considering but
mortality rates remain high. This approach may be
appropriate in younger patients who pose a lower risk.
This concurs with recommendation from other authors
who have reviewed the outcome of primary GSI.

With improvement of surgical techniques and perio-
perative care a delayed two-stage treatment approach
may provide the best results in selected cases.
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COMMENTS

Background

Gallstones can often migrate to the intestinal tract and cause obstruction,
called gallstone ileus (GSI). This migration of gallstones is a consequence of
an inflamed gallbladder fistulating into the GI tract. The common operation to
treat GSl is an enterolithotomy. Enterolithotomy deals with intestinal obstruction
alone but risks have recurrence of gallstone ileus (RGSI). Various estimates
put the incidence of gallstone ileus to be 5%-8%. A definitive surgery to prevent
recurrence compromises of enterolithotomy and repair of the biliary fistula and
cholecystectomy, this is a technically more demanding and prolonged operation
with significant risks. The mortality from enterolithotomy has been quoted from
11%-18% in various studies. In acute setting the surgeon is faced with the
dilemma of trying to balance between the risks of the operation compared to
risk of recurrence of symptoms. This review will consolidate current evidence
and help in choosing appropriate treatment in acute settings.

Applications

The review collates evidence towards management of RGSI. This condition
is not encountered often in clinical practice and can present management
dilemma as treatment options vary. This review will assist clinicians in their
decision making process.

Terminology

GSI: Gallstone ileus, intestinal obstruction caused by gallstone passing into
the intestinal lumen; RGSI: Recurrent gallstone ileus is recurrence of intestinal
obstruction due to a second gallstone. This gallstone could have passed from
the gallbladder or due to a missed stone at the initial operation; Enterolithotomy:
Removal of gallstone from bowel through an incision to the bowel wall; Single
stage surgery: In the article, refers to enterolithotomy combined with removal of
gallbladder (cholecystectomy) and repair of the biliary enteric fistula; Two stage
surgery: Enterolithotomy followed by cholecystectomy and biliary enteric fistula
at a later date.

Peer-review

The review content is innovative and concentrates on a rare but hard-to-deal
emergence disease. The authors summarized the characteristics and treatment
strategies of RGSI by reviewing case reports of this disease, which are valuable
and has guiding significance in clinical practice.
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Abstract

AIM: To investigate the role of laparoscopy in diagnosis
and treatment of intra abdominal infections.

METHODS: A systematic review of the literature was
performed including studies where intra abdominal
infections were treated laparoscopically.

RESULTS: Early laparoscopic approaches have become
the standard surgical technique for treating acute
cholecystitis. The laparoscopic appendectomy has
been demonstrated to be superior to open surgery
in acute appendicitis. In the event of diverticulitis,
laparoscopic resections have proven to be safe and
effective procedures for experienced laparoscopic
surgeons and may be performed without adversely
affecting morbidity and mortality rates. However
laparoscopic resection has not been accepted by the
medical community as the primary treatment of choice.
In high-risk patients, laparoscopic approach may be
used for exploration or peritoneal lavage and drainage.
The successful laparoscopic repair of perforated peptic
ulcers for experienced surgeons, is demonstrated to be
safe and effective. Regarding small bowel perforations,
comparative studies contrasting open and laparoscopic
surgeries have not yet been conducted. Successful
laparoscopic resections addressing iatrogenic colonic
perforation have been reported despite a lack of
literature-based evidence supporting such procedures. In
post-operative infections, laparoscopic approaches may
be useful in preventing diagnostic delay and controlling
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the source.

CONCLUSION: Laparoscopy has a good diagnostic
accuracy and enables to better identify the causative
pathology; laparoscopy may be recommended for the
treatment of many intra-abdominal infections.

Key words: Laparoscopy; Post-operative; Treatment;
Perforation; Appendicitis; Cholecystitis; Diverticulitis;
Infection; Pregnancy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Laparoscopic procedures have become widely
accepted as a primary means of diagnosing and treating
intra-abdominal infections (IAIs). The diagnostic accuracy
of laparoscopy enables surgeons to better identify
the causative pathology of acute abdominal pain, and
related procedures can be employed to effectively treat
a variety of IAls. Depending on the patient’s symptoms,
pathological severity, and the attending surgeon’s
personal experience, laparoscopy may be recommended
for the treatment of many IAls.

Coccolini F, Trana C, Sartelli M, Catena F, Di Saverio S, Manfredi
R, Montori G, Ceresoli M, Falcone C, Ansaloni L. Laparoscopic
management of intra-abdominal infections: Systematic review
of the literature. World J Gastrointest Surg 2015; 7(8): 160-169
Available from: URL: http://www.wjgnet.com/1948-9366/full/v7/
i8/160.htm DOI: http://dx.doi.org/10.4240/wjgs.v7.i8.160

INTRODUCTION

Intra-abdominal infections (IAlIs) include a variety of
pathological conditions, ranging from uncomplicated
appendicitis to fecal peritonitis. IAls are subcategorized
in 2 groups: uncomplicated and complicated IAIs™. In
the event of an uncomplicated case of IAI, the infection
involves a single organ and does not spread to the
peritoneum. Patients with such infections can be treated
with either surgical intervention or antibiotics.

When the infection is effectively resolved by means
of surgery, a 24-h regimen of perioperative antibiotics
is typically sufficient. In the event of complicated IAI,
the infectious process proceeds beyond a single organ,
causing either localized or diffuse peritonitis. The
treatment of patients with complicated IAls involves
both surgical and antibiotic therapy™. Source control
action encompasses all measures taken to eliminate the
abdominal source of infection and to control ongoing
intra-abdominal contamination. Control of the source
of infection can be achieved by either operative or
non-operative means. The percutaneous drainage of
abscesses is an important non-operative interventional
procedure. However, surgery remains the undisputed
cornerstone of treatment for IAls. Surgery may be
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required depending on the underlying pathology and
the type and severity of the intra-abdominal infection.
Surgical source control may entail resection or suture
of diseased or perforated viscera (e.g., diverticular
perforation, gastro-duodenal perforation), removal
of the infected organ (e.g., appendix, gall bladder),
or drainage of abscesses inaccessible by means of
percutaneous drainage. Source control typically involves
debridement, which is essential for the removal of
infected or necrotic tissue.

Laparoscopic procedures have become widely acce-
pted by the medical community as a primary means of
diagnosing and treating IAIs.

For patients with complicated IAls, the laparoscopic
approach is an extremely useful technique, particularly
for diagnosing uncertain cases'?.

Depending on the anatomical source of infection and
the attending surgeon’s experience, laparoscopy may
be recommended for the treatment of many IAIs. The
aim of the present systematic review is to evaluate the
role of laparoscopy in the management of the different
causes of complicated IAls.

MATERIALS AND METHODS

Literature search strategy

Electronic searches were performed using MEDLINE,
EMBASE (1988-2014), PubMed (January 1980-December
2014), Cochrane Central Register of Controlled Trials,
Cochrane Database of Systematic Reviews and CINAHL
from (1966-2014). The search terms were: “appendicitis”,
“diverticulitis”, “perforation”, “laparoscopy”, “intra-
abdominal”, “infection”, *management” combined with
AND/OR. Research included also all the MeSH Terms.
No search restrictions were imposed. Progressive filters
have been introduced in the research strategy in order
to focalize on the highest level of evidence existing
articles (i.e., from meta-analysis to case series and
case reports). The reference lists of all retrieved articles
were reviewed for further identification of potentially
relevant studies. Narrative review articles were also
obtained to determine other possible studies. Duplicate
published trials with accumulating numbers of patients
or increased lengths of follow-up, were considered only
in the last or at least in the more complete version (Figure
1).

Selection criteria
Studies which have been judged eligible for this sys-
tematic review are those in which patients with IAIs
from different causes have been treated with laparos-
copic approach. Eligibility for study inclusion into the
systematic review and study quality assessment were
performed independently by two authors (FeCo, FC).
Discrepancies between the two investigators were
resolved by discussion.

Level of evidence definition was provided according
to Oxford Classification (2011).
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Records identified through
database searching
(n =600)

Records after duplicates removed
(n =573)

Records excluded after
review of title and
abstract
(n = 516)

Records screened
(n =573)

Full-text articles excluded
(n=12)
12 do not meet the
inclusion criteria

Full-text articles assessed
for eligibility
(n =57)

Studies included
(n=45)

Figure 1 PRISMA flow diagram.

RESULTS

From the research a total of 600 studies were found.
Among these papers 45 were selected for the inclusion
in the systematic review.

Acute cholecystitis

Laparoscopic cholecystectomy have been widely acce-
pted by the medical community as a safe and effective
means of treating acute cholecystitis (AC). About the
topic several randomized trials and meta-analysis exist.

The “laparoscopic vs open cholecystectomy” debate
has been extensively investigated in the past two
decades by researchers and clinicians worldwide. In the
early 1990s, laparoscopic management techniques for
AC were considered highly controversial; however, by
today’s standards, the laparoscopic cholecystectomy is
widely accepted as a safe and effective treatment for
AC.

Several randomized trials have demonstrated the
safety and efficacy of laparoscopic cholecystectomies in
treating AC™®,

In 1998, Kiviluoto et af*! published the first randomized
trial investigating laparoscopic vs open cholecystec-
tomies in the treatment of both acute and gangrenous
cholecystitis.

In the Kiviluoto randomized clinical trial, no deaths
or bile-duct lesions were reported in both groups, but
the post-operative complication rate was significantly
higher (P = 0.0048) for the open cholecystectomy (OC)
group than it was for the laparoscopic cholecystectomy
(LC) group. Seven patients (23%) experienced major
complications and six patients (19%) experienced
minor complications following OC; by contrast, no
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patients experienced major complications and only one
patient (3%) experienced minor complications following
LC. The post-operative hospital stay was significantly
shorter for the LC group than it was for the OC group
[median 4 (IQR 2-5) d vs 6 (IQR 5-8) d; P = 0.0063].

An additional randomized controlled trial was pub-
lished in 2005 by Johansson et alf*’. This study did not
report any statistically significant differences between
the laparoscopic and open groups in terms of rate of
post-operative complications, pain score at time of
discharge, or overall sick leave. For eight patients, laparo-
scopic interventions were converted mid-procedure
to OC. The median operating time was 90 min (range
30-155 min) and 80 min (range 50-170 min) for the
laparoscopic and open groups, respectively (P = 0.040).
The direct medical costs were equivalent for the two
groups. Although the median post-operative hospital
stay was 2 d in each group, it was significantly shorter
for the laparoscopic group (P = 0.011).

Common bile injuries occurring during laparoscopic
cholecystectomy for AC remain the most serious
complication associated with this procedure. At the
beginning of the so-called “laparoscopic era”, several
studies reported alarmingly high rates of common
bile duct injuries, but this rate decreased dramatically
as the modern surgeon began to hone and fine-tune
laparoscopic techniquest®®*.,

In 2008, Borzellino et al*® published a detailed
meta-analysis compiling the results of laparoscopic
cholecystectomy in the treatment of severe AC.

Seven studies with a total of 1408 patients who
had undergone laparoscopic cholecystectomy were
assessed in the meta-analysis. The risks of conversion
(RR = 3.2, 95%CI: 2.5-4.2) and overall post-operative
complications (RR = 1.6, 95%CI: 1.2-2.2) were
significantly higher for cases of severe AC than they
were for the non-severe acute forms. However, no
differences were reported in terms of local post-operative
complications. The authors concluded that laparoscopic
cholecystectomies are less effective in treating severe
AC (gangrenous or empyematous cholecystitis) than
they are in treating less severe forms. A lower threshold
of conversion was recommended in order to reduce
the likelihood and intensity of local post-operative
complications.

In 2014, Catena et al**”? published the results from
the ACTIVE trial. 144 consecutive patients were ran-
domly assigned to receive either OC or LC for AC. The
two groups were homogeneous. Seven patients (9.7%)
required conversion to OC. There were no deaths or
bile duct lesions in either group, and the postoperative
complication rate was similar (P = NS). The mean
postoperative hospital stay was also comparable.
Authors concluded that even though LC for acute and
gangrenous cholecystitis is technically demanding, in
experienced hands it is safe and effective. It does not
increase the mortality and the morbidity rate with a low
conversion rate and no difference in hospital stay.
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The other question widely debated regarding the
surgical treatment of AC concerns the timing.

There is strong evidence to support*®?!! that, comp-
ared to delayed laparoscopic cholecystectomies, early
laparoscopic cholecystectomies for AC reduce both the
duration of hospitalization and the risk of readmission
due to recurrent AC.

Gurusamy et a recently published a meta-
analysis of randomized clinical trials contrasting early
laparoscopic cholecystectomies (performed within 1
wk of onset of symptoms) with delayed laparoscopic
cholecystectomies (performed at least 6 wk after the
first onset of symptoms) in the treatment of AC. Five
trials involving 451 patients were included in the study.
In the resulting meta-analysis, no statistically significant
differences were reported between the two groups
regarding either bile duct injury or conversion to OC.
The early laparoscopic cholecystectomy group featured
a shorter overall hospital stay by 4 d.

The last published randomized controlled trial by
Gutt et al®? compared the immediate laparoscopic
cholecystectomy (within 24 h from the admission)
(ILC) and the initial antibiotic treatment, followed by
delayed laparoscopic cholecystectomy at days 7 to 45
(DLC) in 618 patients. All patients were treated with
moxifloxacin for at least 48 h. The primary endpoint
was the occurrence of relevant morbidity within 75 d.
Secondary endpoints were: 75-d morbidity, conversion
rate, change of antibiotic therapy, mortality, costs and
length of hospital stay. The trial showed as morbidity
rate was significantly lower in group ILC (304 patients)
than in group DLC (314 patients): 11.8% vs 34.4%.
The conversion rate to open surgery and mortality did
not differ significantly between the two groups. The
mean length of hospital stay (5.4 d vs 10.0d; P < 0.001)
and total hospital costs (€2919 vs €4262; P < 0.001)
were significantly lower in group ILC. Authors concluded
that laparoscopic cholecystectomy within 24 h since
hospital admission has shown to be superior to the
conservative approach concerning morbidity and costs.
Moreover authors believe that ILC cholecystectomy
should become therapy of choice for AC in operable
patients.

A recently published meta-analysis demonstrated
that The post-operative morbidity rate was half with LC
(OR = 0.46). The post-operative wound infection and
pneumonia rates were reduced by LC (OR = 0.54 and
0.51 respectively). The post-operative mortality rate
was reduced by LC (OR = 0.2). The mean postoperative
hospital stay was significantly shortened in the LC group
(MD - 4.74 d). There were no significant differences
in the bile leakage rate, intraoperative blood loss and
operative times !,

In order to determine if the treatment delay
following the initial onset of symptoms was truly
correlated with increased conversion rates in patients
with AC, a retrospective case study review of patients
undergoing emergency cholecystectomies in a single

/[18]
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treatment centre in the 4-year period between January
2002 and December 2005 was conducted™. Early
intervention for AC (preferably within 2 d of initial onset
of symptoms) was the most important criterion for a
successful laparoscopic cholecystectomy; treatment
delays were associated with a higher likelihood of
mid-procedure conversion from laparoscopic to open
surgery.

In conclusion, in AC cholecystectomy should be
attempted laparoscopically at first (Level of Evidence 1).

Acute appendicitis

Acute appendicitis (AA) is the most common intra-
abdominal condition requiring emergency surgery.
Although antibiotic treatment has proven to be effective
in treating select patients with AA®>?”!, appendectomies
remain the standard treatment of choice™.

In recent years, the question of which surgical
procedure, laparoscopic or open, is the best way of
treating AA has been fiercely debated. Randomized trials
and meta-analysis investigating the different surgical
means of performing appendectomies have been pub-
lished in the past 20 years.

In 2010, Li et ai*® published an extensive meta-
analysis of randomized controlled trials (1990-2009)
comparing laparoscopic (LA) and open appendectomies
(OA) in both adults and children in the 19-year period
from. Forty-four randomized controlled trials involving
5292 patients were included in the meta-analysis.
Authors found that operating time was 12.35 min
longer for LA (95%CI: 7.99-16.72). Hospital stay after
LA was 0.6 d shorter (95%CI: -0.85 to 0.36). Patients
returned to their normal activity 4.52 d earlier after LA
(95%CI: -5.95 to 3.10), and resumed their diet 0.34 d
earlier (95%CI: -0.46 to 0.21). Pain after LA on the
first postoperative day was significantly less. The overall
conversion rate from LA to OA was 9.51%. With regard
to the rate of complications, wound infection after LA
was definitely reduced (OR = 0.45, 95%CI: 0.34-0.59),
while postoperative ileus was not significantly reduced
(OR = 0.91, 95%CI: 0.57-1.47). However, intra-
abdominal abscess, intraoperative bleeding and urinary
tract infection after LA, occurred slightly more fre-
quently (OR = 1.56, 95%CI: 1.01-2.43; OR = 1.56,
95%CI: 0.54-4.48 and OR = 1.76, 95%CI: 0.58-5.29
respectively). Authors concluded that LA provides
considerable benefits over OA.

Wei et al* in 2011 published another meta-analysis
analysing 25 RCTs involving 4694 patients (2220 LA
and 2474 OA cases). LA showed fewer postoperative
complications (OR = 0.74; 95%CI: 0.55-0.98), less pain
[length of analgesia: weighted mean difference (WMD),
-0.53; 95%CI: -0.91 to -0.15, earlier start of liquid diet
(WMD, -0.51; 95%CI: -0.75 to -0.28)], shorter hospital
stay (WMD, -0.68; 95%CI: -1.02 to -0.35), and earlier
retum to work (WMD, -3.09; 95%(CI: -5.22 to -0.97) and
normal activity (WMD, -4.73; 95%CI: -6.54-12.92).
In term of hospital costs the two techniques seemed
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comparable. LA demonstrated to need longer operative
time (WMD, 10.71; 95%CI: 6.76-14.66). Authors
concluded that LA is an effective and safe procedure for
AA,

Ohtani et a/®" in 2012 published the last meta-
analysis reporting results from 39 randomized controlled
trials (1990-2012) that compared LA with OA for AA.
This meta-analysis included 5896 patients with AA:
2847 had undergone LA, and 3049 had undergone
OA. LA was associated with longer operative time (by
13.12 min, 95%CI: 9.72-16.61). As a counterpart, it
was associated with earlier resumption of liquid and
solid intake, shorter duration of postoperative hospital
stay, a reduction in dose numbers of parenteral and
oral analgesics, an earlier return to normal activity,
work, and normal life, a decreased occurrence of
wound infection (OR = 0.44; 95%CI: 0.32-0.60), a
better cosmesis and similar hospital charges. Authors
concluded that laparoscopic surgery may now be the
standard treatment for AA.

From the literature analysis appears that LA has
proven to be superior to OA. LA was, however, asso-
ciated with a slightly increased rate of incidence of
intra-abdominal abscesses, intra-operative bleeding,
and urinary tract infections. Moreover the use of lap-
aroscopic appendectomy should be used carefully
in pregnant women. A systematic review of twenty
eight articles (2008) documenting 637 cases of LA in
pregnancy were included. The authors concluded that
laparoscopic appendectomy in pregnancy is associated
with a low rate of intra operative complications in all
trimesters. However, LA in pregnancy is associated
with a significantly higher rate of fetal loss compared to
OA. Rates of preterm delivery appear similar or slightly
better following a laparoscopic approach. According
to the revised data authors suggested that OA would
appear to be the safer option for pregnant women for
whom surgical intervention is indicated™?.

A more recent systematic review (2012) with meta-
analysis analysing laparoscopic vs open appendectomy
during pregnancy in eleven studies with a total of 3415
women (599 in laparoscopic and 2816 in open group)
showed that fetal loss rate was statistically significantly
higher in those women who underwent laparoscopy.
The pooled relative risk (RR) was 1.91 (95%CI: 1.31-2.77)
with no heterogeneity. The pooled RR for preterm labour
was not statistically significant. The mean difference
in length of hospital stay was -0.49 (-1.76 to -0.78) d.
No significant difference was found for wound infection,
birth weight, duration of operation or Apgar score®,
Authors concluded that laparoscopic appendectomy in
pregnant women might be associated with a greater
risk of fetal loss.

In conclusion, literature evidences demonstrated that
the laparoscopic appendectomy is the treatment of choice
in the vast majority of patients (Level of evidence 1).

Diverticulitis

Emergency surgery for colonic diverticular perforations
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is recommended for patients with large and/or multi-
loculated diverticular abscesses inaccessible by means
of percutaneous drainage, patients with persistent
clinical symptoms following CT-guided percutaneous
drainage, and patients presenting with diverticulitis
associated with free perforation and purulent or fecal
diffuse peritonitis.

When a colectomy is performed to address dive-
rticular disease, a laparoscopic procedure appears
to be the most viable approach. Even in the event of
complicated diverticular disease, laparoscopic resections
have proven to be safe and effective; when performed
by experienced surgeons, such procedures do not
appear to adversely affect the morbidity and mortality
rates. However, in most cases the mainstream medical
community does not consider laparoscopic procedures
to be the optimal treatment of choice, despite the
support of the aforementioned clinical evidence.

Although the intra-operative course for perforated
diverticulitis patients undergoing laparoscopic resection
may appear challenging, many retrospective studies
performed by expert laparoscopic surgery groups
have demonstrated at least no significant increase in
the duration of surgery or the conversion rate among
patients with Hinchey stage I , 1I, or Il disease®**..

Furthermore, in situations requiring the use of a
Hartmann’s procedure, laparoscopic resection with
subsequent laparoscopic colostomy reversal has often
been implemented successfully™.

In 2009, the results of the only existing randomized
multicentre controlled trial, the Sigma trial, were
published™*”. One hundred and four patients were rando-
mized: 52 to receive laparoscopic sigmoid resection
(LSR) and 52 to open sigmoid resection (OSR). The
two groups were homogeneous for gender, age, Body
Mass Index, ASA grade, comorbid conditions, previous
abdominal surgery, and indication for surgery. LSR took
significantly longer but caused significantly less blood
loss The conversion rate was 19.2%. The mortality
rate was 1%. There were significantly more major
complications in OSR patients (9.6% vs 25.0%). Minor
complication rates were similar (LSR 36.5% vs OSR
38.5%). LSR patients had less pain (Visual Analog Scale
1.6), systemic analgesia requirement, and returned
home earlier. The short form-36 questionnaire showed
significantly better quality of life for LSR.

In 2013, Mbadiwe et aff*! published a vast retrospe-
ctive trial including a total of 11981 patients. Patients
undergoing laparoscopy experienced significantly lower
rates of complications with both primary anastomosis
(14% vs 26%) and colostomy (30% vs 37%). The
laparoscopic approach was associated with decreased
mortality rates for patients undergoing primary ana-
stomosis (0.24% vs 0.79%). At the multivariate analysis
the laparoscopic approach was associated with lower
postoperative morbidity for patients undergoing primary
anastomosis. The reduced risk of death for patients
undergoing laparoscopic primary anastomosis (vs
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open approach) didn’t achieve a statistical significance.
A small number of patients underwent laparoscopic
colostomy (n = 237, 2.4%), and they did not have a
significantly different risk of death. Authors concluded
that the laparoscopic approach is associated with lower
complication rates compared with the open approach
for the surgical treatment of diverticulitis with colonic
resection and primary anastomosis.

Lastly the laparoscopic approach for exploration,
peritoneal lavage, and drainage has recently been
developed as a treatment option for patients with
acute perforated diverticulitis. However only a small
number of studies have been published to date!***¥.
Two prospective cohort studies, nine retrospective case
series and two case reports reporting 231 patients
have been published. The majority of patients (77%)
had purulent peritonitis (Hinchey III). The laparoscopic
peritoneal lavage approach successfully controlled
in 95.7% of cases abdominal and systemic sepsis.
Mortality was 1.7%, morbidity 10.4%. Four patients
(1.7%) received colostomy™?. In 2010 the Ladies trial
protocol has been published about this topic. This is a
nationwide multicentre randomised trial on perforated
diverticulitis performed in The Netherlands that aims to
provide evidence on the merits of laparoscopic lavage
and drainage for purulent generalised peritonitis and
on them optimal resectional strategy for both purulent
and faecal generalised peritonitis (Trial registration:
Netherlands Trial Register NTR2037). No results have
still been published.

In conclusion, laproscopy in the treatment of acute
diverticulitis demonstrated to be a safe and effective
procedure (Level of evidence 3).

latrogenic colonic perforation

Colonoscopy or foreign bodies induced iatrogenic
perforations are slightly rare and serious complications.
Resolution of this condition typically requires segmental
colonic resection. In this case, a laparoscopic approach
may be ideal in order to minimize the effects of such a
complication. Especially if exists the possibility to perform
a direct suture of a recent and small perforation™”. No
studies exist about the comparison between the open
and laparoscopic repair of iatrogenic foreign bodies
colonic perforations. Similarly no prospective studies
comparing laparoscopic and open approaches have been
conducted, but several retrospective studies have demon-
strated that laparoscopic resection is often effective in
resolving colonic perforation due to colonoscopy and that
it may offer certain clinical advantages over the open
procedure!®! (Level of evidence 4).

Gastro-duodenal perforations

Gastroduodenal perforations have decreased signifi-
cantly in recent years due to the widespread use of
stress ulcer prophylaxis and other medical therapies
for peptic ulcer disease among critically ill patients.
Other causes of gastro-duodenal perforation include
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trauma, neoplasm, foreign body ingestion, or iatrogenic
(endoscopic procedures)™“®. No trials exist about the
laparoscopic management of post-traumatic, neoplastic,
iatrogenic or foreign body due perforations. Literature
however reports many studies about the laparoscopic
management of perforated peptic ulcer™*”.,

Although non-operative management is often
attempted, in most cases of perforated peptic ulcer the
surgery is considered the standard method of source
control*®>4,

Several prospective case-control studies have docu-
mented the successful laparoscopic repair of perforated
gastric and duodenal ulcers. Recently published literature
includes a few systematic reviews™***, three controlled,
randomized trials published in a 10-year period from
1996 to 2009™**! compare open and laparoscopic
approaches in the treatment of gastroduodenal perfor-
ations and one meta-analysis published in 2004"°,

In 2010, Bertleff et a/®* published a literature
systematic review investigating laparoscopic corrections
of perforated peptic ulcers. Data from 56 papers were
extracted and systematically analyzed. The overall
conversion rate for laparoscopic procedures addressing
perforated peptic ulcers was 12.4%. The perforation
diameter appeared to be the most significant factor
affecting the rate of conversion. The operating time
was significantly longer and the incidence of recurrent
leakage at the site of repair significantly higher for the
laparoscopic groups. However, laparoscopic patients
reported significantly less post-operative pain and
exhibited reduced morbidity, less mortality, and shorter
hospital stays. The authors concluded that there are
solid evidence to support the use of laparoscopic
procedures as the primary treatment of choice when
addressing perforated peptic ulcers. However, patients
70 years or older with a Boey score of 3 and symptoms
persisting longer than 24 h were associated with
higher morbidity and mortality rates, and as such,
they are typically not viable candidates for laparoscopic
procedures.

Lau et ai® in 1996 published the first randomized
trial where 103 patients were randomly assigned to
receive either laparoscopic suture repair or laparoscopic
suturless repair or open repair or open sutureless
repair of perforated peptic ulcers. Laparoscopic repair
of perforated peptic ulcer (either sutureless either not)
took significantly longer than open repairs (94.3 £+ 40.3
min vs 53.7 £ 42.6 min), but the amount of analgesic
required after laparoscopic repair was significantly
less than in open surgery (median 1 dose vs 3 doses).
There was no significant difference in the four groups of
patients in terms of duration of nasogastric aspiration,
duration of intravenous drip, total hospital stay, time to
resume normal diet, visual analogue scale score for pain
in the first 24 h after surgery, morbidity, reoperation,
and mortality rates™.

In 2002, Siu et a/ published the results from
another randomized trial where 130 patients with a
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clinical diagnosis of perforated peptic ulcer were rando-
mly assigned to undergo either open or laparoscopic
omental patch repair. Nine patients with a surgical
diagnosis other than perforated peptic ulcer were
excluded; 121 patients entered the final analysis. The
two groups were homogeneous in respect to age, sex,
site and size of perforations, and American Society of
Anesthesiology classification. Nine patients needed
conversion to open technique. The laparoscopic repair
group patients required significantly less parenteral
analgesics and showed a visual analog pain scores in
days 1 and 3 after surgery were significantly lower.
Laparoscopic repair required significantly less time than
open repair. The median postoperative stay was 6 d in
the laparoscopic group vs 7 d in the open group. The
laparoscopic group showed a lower chest infections
rate. There were two intra-abdominal collections in the
laparoscopic group. One patient in the laparoscopic
group and three patients in the open group died after

In 2009, Bertleff et al published the results from
the last randomized trial where 109 patients with
symptoms of perforated peptic ulcer and evidence of
air under the diaphragm were scheduled to receive
either laparoscopic (52 patients) or open (49 patients)
repair. The operating time in the laparoscopy group
resulted significantly longer than in the open group (75
min vs 50 min). Differences regarding postoperative
dosage of opiates and the visual analog scale (VAS) for
pain scoring system were in favor of the laparoscopic
procedure. The VAS score on postoperative days 1, 3,
and 7 was significant lower in the laparoscopic group.
Complications were equally distributed. Hospital stay
was also comparable (6.5 d in the laparoscopic vs 8.0 d
in the open group)™.

The only existing meta-analysis published in 2004 by
Lau et af*® in 2004, included 13 studies (658 patients)
among which 2 were randomized trials, comparing open
and laparoscopic repair in perforated gastro-duodenal
peptic ulcers. The overall success rate for laparoscopic
repair of perforated peptic ulcer was 84%. Reported
rates of conversion to open repair ranged from 0%
to 29.1%. Five studies demonstrated a significantly
longer operative time for laparoscopic repair, whereas
another five trials showed no significant difference. The
postoperative assessment of pain score was reported
by three studies which showed a lower pain score after
laparoscopic repair than after open repair. A significant
reduction in the dosage of opiate analgesic required in
the laparoscopic group was observed in eight studies.
Chest infection was the most common postoperative
morbidity. The meta-analyses showed a lower overall
chest infection rate after laparoscopic repair (OR =
0.79; 95%CI: 0.38-1.62; P = 0.51). Wound infection
was the second most common morbidity after open
repair. The meta-analyses showed that laparoscopic
repair reduces the wound infection rate (OR = 0.39;
95%CI: 0.16-0.94; P = 0.036). The leakage was more
common after laparoscopic repair. The meta-analyses
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demonstrated a lower leakage rate after open repair
(OR = 1.49; 95%CI: 0.53-4.24; P = 0.45). There were
no significant difference between open and laparoscopic
repair in intra-abdominal collection rate. Prolonged
ileus was less common after laparoscopic repair (OR =
0.62; 95%CI: 0.20-1.92; P = 0.41). The reoperation
rate after was significantly lower after open repair (OR
= 2.52; 95%CI: 1.02-6.20; P = 0.045). The overall
mortality rate favored laparoscopic repair (OR = 0.63;
95%CI: 0.34-1.15; P = 0.13)P°,

In conclusion, laparoscopy showed to be safe and
effective in treating gastro-duodenal perforations (Level
of evidence 1).

Small bowel perforation

Small bowel perforations are more uncommon sources
of peritonitis in industrialized nations than they are in
less-developed countries. Most small intestinal perfor-
ations are a result of undetected intestinal ischemia.
Treatment most commonly involves resection of the
affected bowel segment. In less-developed countries,
small bowel perforations usually accompany enteric
fever or intestinal tuberculosis®”.

The laparoscopic management of small bowel per-
forations has been well documented in retrospective
series™®, but studies that systematically compare and
contrast this procedure with open surgery especially in
intestinal infections are needed (Level of evidence 4).

Post-operative infections

Post-operative peritonitis is a life-threatening mani-
festation of IAIs that is characterized by high rates of
both subsequent complications and mortality.

The inability to effectively control the septic source
is one of the most important factors associated with the
high mortality rates™*",

Delaying a re-laparotomy for more than 24 h in the
event of organ failure results in high mortality rates for
patients exhibiting post-operative IAls.

The value of physical tests and laboratory parameters
in diagnosing abdominal sepsis is extremely limited.
CT scans are believed to yield the most accurate dia-
gnosis. Early (non-delayed) follow-up surgery appears
to be the most viable means of treating post-operative
infectionst%,

The laparoscopic control and treatment of post-
operative infections have been well documented in
recent literature. The diagnostic accuracy of laparoscopy
allows for the successful diagnosis of post-operative
complications. A few retrospective studies have demon-
strated that the laparoscopic approach may prevent
delayed diagnoses for post-operative infections and
enable experienced surgeons to better control the post-
operative source of infection®*? (Level of evidence 4).

DISCUSSION

Laparoscopic procedures have become widely accepted
by the medical community as a primary means of
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diagnosing and treating IAIs.

The diagnostic accuracy of laparoscopy enables
surgeons to better identify the causative pathology of
acute abdominal disease, and subsequent procedures
can be employed to effectively treat a variety of IAIs.
Depending on the patients’ symptoms and clinical
conditions, on pathological severity, and on the attending
surgeon’s personal experience, laparoscopy may be
recommended for the treatment of many IAIs.
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Core tip: We present the case of a patient with a
rare duodenal gangliocytic paraganglioma that was
treated by tumorectomy. Although there is currently
no consensus for treatment, this report demonstrates
that local conservative tumorectomy is a feasible,
curative therapy. Patients diagnosed with a gangliocytic
paraganglioma should be closely followed-up for possible
local recurrence.

Gordillo Hernandez A, Dominguez-Adame Lanuza E, Cano
Matias A, Perez Huertas R, Gallardo Rodriguez KM, Gallinato
Perez P, Oliva Mompean F. Large gangliocytic paraganglioma
of the duodenum: A rare entity. World J Gastrointest Surg
2015; 7(8): 170-173 Available from: URL: http://www.wjgnet.
com/1948-9366/full/v7/i8/170.htm DOI: http://dx.doi.
org/10.4240/wjgs.v7.18.170

INTRODUCTION

Gangliocytic paragangliomas (GPs) are rare neuroendo-
crine tumors that predominantly arise within the second
part of the duodenum. GPs seldom recur or metastasize
to regional lymph nodes!", and are considered epithelial
tumors according to the classification of tumors of the
digestive tract by the World Health Organization™.
Diagnosis of GP can be achieved based on histopatho-
logy showing epithelioid, spindle and ganglion cells,
which are similarly observed for paragangliomas®. This
report describes the case of a 57-year-old woman with
melena, progressive asthenia, anemia, and a mass in
the second-third portion of the duodenum that was
finally diagnosed as a GP.

CASE REPORT

A 57-year-old female presented with upper abdominal
pain associated with melena, asthenia, and anemia. She
had a history of gluten intolerance but no fever or weight
loss. A physical examination revealed pale conjunctiva
and no cervical lymphadenopathy. An abdominal exa-
mination revealed tenderness in the upper abdomen
with no rebound tenderness, hepatosplenomegaly, or
palpable masses. Laboratory analyses showed anemia
as the only pathologic finding (hemoglobin level of 9 g/dL),
with normal renal and liver function. Ultrasound exa-
mination was also normal. A polypoid tumor on the third
portion of the duodenum was revealed upon endoscopic
examination (Figure 1). The tumor was not amenable to
endoscopic resection, however, multiple biopsies were
performed showing a cellular pattern of intraepithelial
lymphocytes (CD8") with Marsh grade I. The presence
of the polypoid formation in the proximal duodenum was
confirmed by a capsule endoscopy.

Resection of the neoplasm using a laparoscopic
transduodenal approach and a concomitant intraoper-
ative duodenoscopy were planned. However, technical
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difficulties prevented clear identification of the lesion,
and the procedure was converted to an open surgery.
The tumor was then completely resected through a
longitudinal duodenotomy.

Histopathologic examination of the tumor indicated
a 4 cm GP without a malignant cell pattern. The surgical
margin was free of neoplastic infiltration and there were
no histologic findings indicative of aggressive behavior,
such as mitosis and/or pleomorphism. Immunohisto-
chemical analysis showed that the tumor was positive for
synaptophysin and enolase. Additionally, epithelioid cells
were immunopositive for chromogranin and cytokeratin,
and fusocellular cells were S-100-positive™ (Figure 2).

The patient had an uneventful postoperative period
and was discharged after 4 d. At the 3 mo follow-up, the
patient was free of symptoms and the endoscopy was
normal.

DISCUSSION

GPs are rare tumors that tend to occur in the 5™ decade,
and more often affect men (1.8:1)P!. These tumors
typically present with gastrointestinal bleeding, whereas
obstructive jaundice is very uncommon. Endoscopic
ultrasonography is useful for preoperative differential
diagnosis from gastrointestinal stromal tumors, car-
cinoids, and periampullary adenomas. GPs generally
follow a benign course, rarely showing invasive growth
patterns or lymph node metastasis.

GPs can be curatively treated by endoscopic resection
in the absence of local invasion or distant metastasis.
Sathyamurthy et a/® described a case successfully
treated with endoscopic retrograde cholangiography
with biliary sphincterotomy to relieve jaundice. In their
patient, a periampullary nodule was detected that
partially obstructed the orifice of the major papilla, which
was treated with en bloc endoscopic mucosal resection
with an electrocautery snare. Several recent reports
indicate that endoscopic polypectomy is the treatment of
choice, except in cases where the tumor is > 3 cm and/
or there is active or recent bleeding”®. A polypectomy
was not performed in the current case due to recent
bleeding and the diameter of the neoplasm (4-5 cm).

Evans et al"” reported a case of duodenal GP
mimicking an ampullary tumor. In their case, marked
secondary obstructive chronic pancreatitis was intraoper-
atively observed in the remaining pancreas necessitating
a pylorus-preserving total pancreatectomy. Two years
after surgery, the patient remained alive and well on
medical treatment with no evidence of tumor recurrence.
Although the recurrence index is quite low after local
resection'!!, Witkiewicz et al™® concluded that the
possibility of recurrence, lymph node involvement, and
distant metastasis indicates that more extensive surgical
therapy may be warranted. Indeed, surgical treatment
is indicated for all GPs that are unresectable by upper
gastrointestinal endoscopy and for all malignant forms.
However, laparoscopic resection may be adequate for
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Figure 1 Endoscopic image of the tumor.

benign forms, due to the advantages of the minimally
invasive approach, as demonstrated by Parini et at**..

Patients who have undergone successful excision
of a large polyp should receive a follow-up endoscopy
after 3-6 mo, depending on the histologic findings, to
verify that the resection was complete. This process
should then be repeated if a residual polyp is detected.
If complete resection is not possible after two or three
examinations, the patient should then be referred for
another surgical therapy.

COMMENTS

Case characteristics
A 57-year-old woman presented with upper abdominal pain associated with
melena, asthenia, and anemia.

Clinical diagnosis
A polypoid tumor was observed in the duodenum.

Differential diagnosis
Gastrointestinal stromal tumor; carcinoid; periampullary adenoma.

Laboratory diagnosis
Hemoglobin at 9 g/dL, with normal liver and renal function.

Imaging diagnosis
Computed tomography scans were normal.

Pathological diagnosis
Gangliocytic paraganglioma was diagnosed by microscopic examination and
immunohistochemical study.

Treatment
Simple excision of the tumor was performed.

Related reports
Gangliocytic paragangliomas are rare tumors, with very few reports published
in the literature.

Term explanation
Gangliocytic paraganglioma is a rare neuroendocrine tumor predominantly
arising in the second part of the duodenum, with rare local recurrence or
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Figure 2 Histologic characteristics of the gangliocytic paraganglioma. A:
Submucosal location of the tumor (x 40); B: Immunohistochemistry showing
S-100 positivity of the spindle cell component (x 40); C: Immunohistochemistry
showing positive staining for neuron-specific enolase in three cellular
components (x 40); D: Epithelioid cells showing cytokeratin expression. Black
arrow indicates ganglion-like cells (x 40); E, F: Nuclear staining with Ki-67
showing a proliferative index of < 2% (but ranged from 5% to up to 20% in other
fields). Black arrows indicate epithelioid (paraganglioma-like) cells (E: x 40; F:
% 100).

metastasis to regional lymph nodes.

Experiences and lessons
Complete surgical resection remains the only curative treatment, and long-term
careful follow-up is necessary for these patients.

Peer-review

This manuscript is well designed with visual materials and will contribute to
the literature. It is a nice case report with good description of symptoms and
treatment of this tumor entity.
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Abstract

Peritoneal encapsulation (PE) is a rare congenital malfor-
mation, characterized by a thin accessory peritoneal
membrane which covers all or part of the small bowel,
forming an accessory peritoneal sac. Most cases are
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asymptomatic and diagnosed incidentally during
surgery and/or autopsy. Clinical presentation with
intestinal obstruction is extremely rare and we report
a case. A 25-year-old male, referred to emergency
department with diffuse abdominal pain, crampy, with
8 h evolution, associated with nausea, vomiting and
constipation in the last 48 h. The abdominal examination
revealed an asymmetric and fixed distension, with hard
consistency on palpation of lower abdominal quadrants.
The abdominal radiography reveals a small bowel
distension and fluid levels. Submitted to laparoscopic
surgery that recourse to conversion because there is
a total peritoneal encapsulation of the small bowel.
After opening the peritoneal sac, we find a rotation
of mesentery, at its root, conditioning twisting of
small bowel and consequently occlusion. Uneventful
postoperative with discharged at the 6" day. The PE is a
very rare congenital anomaly characterized by abnormal
bowel back into the abdominal cavity in the early stages
of development. Your knowledge becomes important
because, although rare, it might be diagnosis in patients
with intestinal obstruction, in the absence of other
etiologic factors.

Key words: Peritoneal encapsulation; Surgery; Intestinal
obstruction

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Peritoneal encapsulation is a rare congenital
malformation, characterized by a thin accessory
peritoneal membrane which covers all or part of the
small bowel, forming an accessory peritoneal sac. Most
cases are asymptomatic and diagnosed incidentally
during surgery and/or autopsy. Clinical presentation with
intestinal obstruction is extremely rare and we report a
case.

Teixeira D, Costa V, Costa P, Alpoim C, Correia P. Congenital
peritoneal encapsulation. World J Gastrointest Surg 2015; 7(8):
174-177 Available from: URL: http://www.wjgnet.com/1948-9366/
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INTRODUCTION

Peritoneal encapsulation (PE) is a rare congenital
malformation, characterized by an accessory peritoneal
membrane covering partially or totally the small bowel.
Most cases are asymptomatic and diagnosed incidentally
during surgery and/or autopsy™™.,

PE, abdominal cocoon (AC) and sclerosing enca-
psulated peritonitis (SEP) are rare entities causing
small bowel encapsulation. PE is an embryological
malformation, while AC is idiopathic and SEP is predo-
minantly associated with peritoneal dialysis™. However,
on current literature these entities are predominantly
represented by dlinical cases.

Clinical presentation with intestinal obstruction is
extremely rare™™,

CASE REPORT

A 25-year-old male with past history of gastritis, that
has no medication or surgical history, referred to
Emergency Department presenting diffuse and crampy
abdominal pain, within 8 h, associated with nausea,
vomiting and constipation for the last 48 h.

At admission, he was hemodynamically stable,
apyretic and slightly dehydrated. The abdominal exa-
mination reveals a fixed and asymmetrical distension,
with superficial and deep pain on palpation, especially
in lower quadrants, with hard consistency and signs of
peritoneal irritation.

The analytical study hasn't significant changes and
the simple abdominal radiograph documented distention
of small bowel loops with air-fluid levels. Submitted to
laparoscopic surgery that recourse to conversion after
establishing pneumoperitoneum.

When abdominal wall was opened, there was a thin
membrane covering the small bowel with hypoplasia
of the great omental (Figure 1A). The obstruction was
caused by the posterior aspect of right edge’s sac. The
band, which obstructed the small bowel, was traced
to the superior mesenteric artery, near its origin, and
passed downwards until a few inches proximal to the
ileocaecal valve, where it lays just above the sacral
promontory (Figure 1B-D). At this point, it trapped the
ileum against the sacral promontory causing obstru-
ction. The band was divided to release the obstruction.
The band contained a vessel which splits into two
branches above the terminal ileum (Figure 1E). One
passed downwards and backwards, deep into the pelvis,
towards the upper part of the rectum. The other passed
across the ileum, to end up in the sigmoid colon. The
accessory peritoneal sac was excised.

Histological examination of specimen demonstrated
fibrovascular tissue covered by mesothelium of perit-
oneal origin (Figure 1F).
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Postoperative period held without complications and
patient has been discharged at the 6" postoperative
day.

DISCUSSION

PE is a rare congenital malformation, characterized by
an accessory peritoneal membrane covering partially or
totally the small bowel. It was first described in 1868
by Cleland. There're less than 20 reports described in
literature, the most diagnosed accidentally™'l. However,
the actual incidence of PE becomes a challenge due to
difficulty in distinguishing between this entity and the
AC/SEP.

The boundaries of the peritoneal sac are laterally
the ascending and descending colon, superiorly the
transverse colon and inferiorly the near surface of parie-
tal peritoneum. The membrane covers entire small
bowel, since Treitz angle to ileocolic junction. The great
omental, if present, covers the bag but is separated
from it in full™*,

Embryologically, PE appears to be explained by
abnormal return of small bowel to the abdominal cavity
during the 12" week of pregnancy. Concomitantly the
yolk sac’s coat migrates together with intestine, rather
than remaining in umbilical pedicle™.

Most cases are asymptomatic and diagnosed incid-
entally during surgery and/or autopsy. The case we
described exemplifies clinical presentation with intestinal
obstruction, which is extremely rare™™*,

With respect to the physical examination, a patient
with intestinal obstruction caused by peritoneal encap-
sulation presents some clinical signs: asymmetrical
and fixed abdominal distension, peristalsis without
variation and differences in consistency on abdominal
palpation™,

The preoperative diagnosis may be impossible
because abdominal radiography is often normal or only
reveal distended loops of small bowel, as presented in
our case, such as computed tomography scan™. During
abdominal contrast injection, the AC is characterized
as a serpentiniform layout of small bowel, with a set of
U-shaped loops, and slowed transit. Abdominal CT scan
may reveal a central cluster of small bowel loops, with
a dense coat, and signs of obstruction; intestinal wall
thickening; ascites and fluid collections*?!. Differential
diagnoses of PE are SEP and AC.

SEP was first described in 1907 being an acquired
entity, in which the small bowel is covered by a whitish-
gray dense collagen membrane. Is usually associated
with chronic peritoneal dialysis therapy with beta-
blockers, recurrent peritonitis, peritoneum or venous
ventricular-peritoneal shunts, sarcoidosis, tuberculosis,
Mediterranean fever, protein S deficiency, after liver
transplantation, Lupus Erythematosus and fibrogenic
foreign material.

The AC was first described by Foo et al”’ in 1978. It
typically occurs in adolescent females in tropical or subtro
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Figure 1 Intraoperative aspect. Total peritoneal encapsulation of small bowel and great omental hypoplasia (A). Opening the peritoneal sac and excision of almost
all of anchor points up (B-D). The obstruction was found to be caused by the posterior aspect of the right edge’s sac. At this point, it trapped the ileum against sacral
promontory causing obstruction. The band was divided to release the obstruction.The band contained a vessel which splits into two branches above the terminal ileum
(E). Histological examination of specimen demonstrated fibrovascular tissue covered by mesothelium of peritoneal origin (F).

pical countries. The etiology is unknown, although several
theories have been presented, such as the retrograde
menstruation with over-viral infection peritonitis and
retrograde cell-mediated immune response promoted by
gynaecological infection. It is likely that AC may be result
of subclinical peritonitis. The small bowel is encapsulated
by a fibrocollagenous membrane similar to SEP.

It may be associated with other anomalies such as
embryological hypoplasia of great omental, as exempli-
fied by our case, as well as malformations of mesenteric
vessels”.,

The therapeutic approach in cases of intestinal
obstruction, caused by PE, consists on urgent surgery,
with excision of the membrane and lysis of adhesions
between loops. Normally, enterectomy is not necessary,
except in cases of non-reversible ischemia®*,

In our case, there was a twisting of peritoneal
membrane, on its emergency root, conditioned by an
adherence that, after lysis, provided reversibility on the
caliber of small bowel loops, without ischemia. Unlike
cases of SEP related to peritoneal dialysis, which earns
surgical mortality beyond 60%-80%, the PE has a
high survival rate, with low recurrence®™. Histologically
the membrane is composed of fibrovascular tissue
covered by mesothelium from peritoneal origin. The
postoperative course usually runs uneventfully, with no
reported cases of recurrence™®®,

The PE is an extremely rare congenital anomaly
characterized by abnormal bowel back into the abdo-
minal cavity in the early stages of development. Your
knowledge becomes important because although rare, it
might be diagnosis in patients with intestinal obstruction,
in absence of other etiologic factors, such as the authors
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describe in this clinical case.

COMMENTS

Case characteristics

Peritoneal encapsulation (PE) is a rare congenital malformation, characterized
by an accessory peritoneal membrane covering partially or totally the small
bowel.

Clinical diagnosis

Most cases are asymptomatic and diagnosed incidentally during surgery and/or
autopsy. Asymmetrical and fixed abdominal distension, peristalsis without
variation and differences in consistency on abdominal palpation are the main
clinical signs.

Differential diagnosis
Differential diagnoses of PE are sclerosing encapsulated peritonitis and
abdominal cocoon.

Laboratory diagnosis

The preoperative diagnosis may be impossible because abdominal radiography
is often normal or only reveal distended loops of small bowel, as presented in
our case, such as computed tomography scan.

Pathological diagnosis
The small bowel is encapsulated by a fibrocollagenous membrane from
peritoneal origin.

Treatment

The therapeutic approach in cases of intestinal obstruction, caused by the
PE, consists on urgent surgery with excision of the membrane and lysis of
adhesions between loops. Normally, enterectomy is not necessary, except in
cases of non-reversible ischemia.

Related reports

The postoperative course usually runs uneventfully, with no reported cases of
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recurrence.

Peer-review
This paper is reporting an interesting congenital anomaly.
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