World Jou
stinal Surgery

World | Gastrointest Surg 2011 June

4

\  acstideng Sublishing Group
< <
TR :
wimamge WWW.Wjgnet.com



J ¢

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

World Journal of
Gastrointestinal Surgery

Editorial Board

2009-2013

The World Journal of Gastrointestinal Surgery Editorial Board consists of 336 members, representing a team of
worldwide experts in gastrointestinal surgery research. They are from 35 countries, including Australia (6), Austria
(2), Belgium (6), Brazil (9), Bulgaria (2), Canada (8), China (30), Denmark (1), Finland (1), France (10), Germany
(22), Greece (6), India (10), Ireland (3), Israel (3), Italy (48), Jamaica (1), Japan (47), Malaysia (1), Netherlands (9),
Pakistan (1), Poland (1), Portugal (1), Russia (1), Singapore (6), Serbia (1), South Korea (9), Spain (5), Sweden (2),
Switzerland (4), Thailand (2), Tunisia (1), Turkey (8), United Kingdom (7), and United State (62).

PRESIDENT AND EDITOR-IN-
CHIEF
Lian-Sheng Ma, Beijing

STRATEGY ASSOCIATE
EDITORS-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
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
Jaw-Yuan Wang, Kaohsiung
Li-Wha Wu, Tainan

Fang Hsin-Yuan, Taichung

MEMBERS OF THE EDITORIAL
BOARD

L
ﬁ
Australia

Ned Abraham, Coffs Harbour
Christopher Christophi, Melbourne
M Michael, Victoria

David Lawson Morris, Kogarah

Jas Singh Samra, St Leonards
Matthias W Wichmann, Millicent

(4 9

Jga‘;ﬁ.f»»w WJGS | www.wjgnet.com

I
BN Austria

Harald R Rosen, Vienna
Franz Sellner, Vienna

I ‘ Belgium

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

..q
H Brazil

Jose E Aguilar-Nascimento, Cuiaba
MR Alvares-da-Silva, Porto Alegre
Fernando M Biscione, Minas Gerais
Julio Coelho, Curitiba

Marcel A Machado, Sido Paulo

MAF Ribeiro Jr, Santana de Parnaiba
José Sebastiao dos Santos, Sdo Paulo
Marcus VM Valadao, Rio de Janeiro
Ricardo Zorron, Rio de Janeiro

| Bulgaria

Krassimir D Ivanov, Varna
Belev Nikolai, Plovdiv

Ld

Runjan Chetty, Toronto

Laura A Dawson, Toronto
Mahmoud A Khalifa, Toronto
Peter Kim, Toronto

Peter Metrakos, Quebec

Reda S Saad, Toronto
Manuela Santos, Montreal

-
* r

China

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

Wai Lun Law, Hong Kong
Ting-Bo Liang, Hangzhou
Quan-Da Liu, Beijing
Yu-Bin Liu, Guangdong
Ding Ma, Wuhan

Jian-Yang Ma, Chengdu
Kwan Man, Hong Kong
Tang Chung Ngai, Hong Kong
Yan-Ning Qian, Nanjing
Ai-Wen Wu, Beijing

Yin-Mo Yang, Beijing
Yun-Fei Yuan, Guangzhou

Denmark
Thue Bisgaard, Lykkebaek

Helena M Isoniemi, Helsinki

June 27, 2011




(49

Jgui:;:m@ WIJGS | www.wjgnet.com June 27, 2011




(49

Jgui:;:m@ WIJGS | www.wjgnet.com June 27, 2011




(]‘ World Journal of
4 Gastrointestinal Surgery

Contents Monthly Volume 3 Number 6 June 27, 2011

EDITORIAL 73 Current trends in the diagnosis and management of post-herniorraphy
chronic groin pain

Hakeem A, Shanmugam V

CASE REPORT 82 Successful treatment of esophageal metastasis from hepatocellular carcinoma
using the da Vinci robotic surgical system

Boonnuch W, Akaraviputh T, Nino C, Yiengpruksawan A, Christiano AA

86 Pneumatosis intestinalis and pneumoperitoneum on computed tomography:
Beware of non-therapeutic laparotomy
Hsueh KC, Tsou SS, Tan KT

(4 9

Boiohidengs  WJGS | www.wjgnet.com I June 27,2011 | Volume 3 | Issue 6 |



Contents

World Journal of Gastrointestinal Surgery
Volume 3 Number 6 June 27,2011

ACKNOWLEDGMENTS I

Acknowledgments to reviewers of World Journal of Gastrointestinal Surgery

APPENDIX I

I-v

Meetings

Instructions to authors

ABOUT COVER

Boonnuch W, Akaraviputh T, Nino C, Yiengpruksawan A, Christiano AA. Suc-
cessful treatment of esophageal metastasis from hepatocellular carcinoma
using the da Vinci robotic surgical system.

World J Gastrointest Surg 2011; 3(6): 82-85
http://www.wjgnet.com/1948-9366/full/v3/i6/82.htm

AIM AND SCOPE

World Journal of Gastrointestinal Surgery (World | Gastrointest Surg, W]GS, online ISSN
1948-9366, DOI: 10.4240), is a monthly, open-access, peer-reviewed journal supported
by an editorial board of 336 experts in gastrointestinal surgery from 35 countries.

The major task of WJGS is to rapidly report the most recent results in basic and
clinical research on gastrointestinal surgery, specifically including micro-invasive surgery,
laparoscopy, hepatic surgery, biliary surgery, pancreatic surgery, splenic surgery, surgical
nutrition, portal hypertension, as well as the associated subjects such as epidemiology,
cancer research, biomarkers, prevention, pathology, radiology, genetics, genomics,
proteomics, pharmacology, pharmacokinetics, pharmacogenetics, molecular biology,
clinical trials, diagnosis and therapeutics and multimodality treatment. Emphasis is
placed on original research articles and clinical case reports. This journal will also provide

balanced, extensive and timely review articles on selected topics.

FLYLEAF LI

Editorial Board

EDITORS FOR
THIS ISSUE

Responsible Assistant Editor: I Zhang
Responsible Electronic Editor: Jin-Iei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma

Responsible Science Editor: Jin-Iei Wang
Proofing Editorial Office Director: Jin-Lei Wang

NAME OF JOURNAL
World Journal of Gastrointestinal Surgery

LAUNCH DATE
November 30, 2009

SPONSOR

Beijing Baishideng BioMed Scientific Co., Ltd.,
Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: +86-10-8538-1892

Fax: +86-10-8538-1893

E-mail: baishideng@wjgnet.com

http:/ /www.wignet.com

EDITING

Editorial Board of Waorld Journal of Gastrointestinal Sur-
L)

Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: +86-10-8538-1891

Fax: +86-10-8538-1893

E-mail: wigs@wjgnet.com

http:/ /www.wignet.com

PUBLISHING

Baishideng Publishing Group Co., Limited,
Room 1701, 17/F, Henan Building,

No.90 Jaffe Road, Wanchai,

Hong Kong, China

Fax: +852-3115-8812
Telephone: +852-5804-2046
E-mail: baishideng@wignet.com
http:/ /www.wjgnet.com

SUBSCRIPTION

Beijing Baishideng BioMed Scientific Co., Ltd.,
Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: +86-10-8538-1892

Fax: +86-10-8538-1893

E-mail: baishideng@wignet.com
http://www.wignet.com

PUBLICATION DATE
June 27,2011

ISSN
ISSN 1948-9366 (online)

PRESIDENT AND EDITOR-IN-CHIEF
Lian-Sheng Ma, Bezjing

STRATEGY ASSOCIATE EDITORS-IN-CHIEF
Elijah Dixon, Calgary

Antonello Forgione, Milan

Tobias Keck, Freiburg

Tsuyoshi Konishi, Tokyo

Natale Di Martino, Naples

EDITORIAL OFFICE

Jin-Lei Wang, Director

World Journal of Gastrointestinal Surgery

Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: +86-10-8538-1891

Fax: +86-10-8538-1893

E-mail: wigs@wjgnet.com

http:/ /www.wignet.com

COPYRIGHT

© 2011 Baishideng. Articles published by this Open-
Access journal are distributed under the terms of
the Creative Commons Attribution Non-commercial
License, which permits use, distribution, and repro-
duction in any medium, provided the original work is
propertly cited, the use is non commercial and is other-
wise in compliance with the license.

SPECIAL STATEMENT

All articles published in this journal represent the
viewpoints of the authors except where indicated oth-
erwise.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wjgnet.com/1948-9366/¢g_info_20100305152206.htm.

ONLINE SUBMISSION
http:/ /www.wignet.com/1948-93660ffice

(49

T
JBaishideng®

WIJGS | www.wjgnet.com

1I

June 27,2011 | Volume 3 | Issue 6 |



J §

World Journal of
Gastrointestinal Surgery

Online Submissions: http:/ /www.wjgnet.com/1948-93660ffice

wjgs@wijgnet.com
doi:10.4240/wjgs.v3.i6.73

World | Gastrointest Surg 2011 June 27; 3(6): 73-81
ISSN 1948-9366 (online)
© 2011 Baishideng. All rights reserved.

EDITORIAL

Current trends in the diagnosis and management of post-
herniorraphy chronic groin pain

Abdul Hakeem, Venkatesh Shanmugam

Abdul Hakeem, Department of General Surgery, Aintree Uni-
versity Hospital NHS Trust, Longmoor Lane, Liverpool, L9 7AL,
United Kingdom

Venkatesh Shanmugam, Department of General and Colorec-
tal Surgery, Nottingham University Hospital NHS Trust, Queens
Medical Centre, Nottingham, NG7 2UH, United Kingdom
Author contributions: Hakeem A did the literature search and
wrote the initial draft; Shanmugam V cross-checked the literature
search,edited the paper and conceptualised the idea.
Correspondence to: Mr. Abdul Hakeem, MRCS, Department
of General Surgery, Aintree University Hospital NHS Trust,
Longmoor Lane, Liverpool, L9 7AL,

United Kingdom. drhabdulrahman@yahoo.com

Telephone: +44-113-8085924 Fax: +44-132-5490293
Received: March 1, 2011 Revised: April 24, 2011
Accepted: May 1, 2011

Published online: June 27, 2011

Abstract

Inguinodynia (chronic groin pain) is one of the recog-
nised complications of the commonly performed Lich-
tenstein mesh inguinal hernia repair. This has major
impact on quality of life in a significant proportion of
patients. The pain is classified as neuropathic and non-
neuropathic related to nerve damage and to the mesh,
respectively. Correct diagnosis of this problem is relative-
ly difficult. A thorough history and clinical examination
are essential, as is a good knowledge of the groin nerve
distribution. In spite of the common nature of the prob-
lem, the literature evidence is limited. In this paper we
discuss the diagnostic tools and treatment options, both
non-surgical and surgical. In addition, we discuss the
criteria for surgical intervention and its optimal timing.

© 2011 Baishideng. All rights reserved.

Key words: Hernia; Lichtenstein repair; Chronic groin
pain; Inguinodynia; Neuropathic pain; Neurectomy;
Nerve block
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INTRODUCTION

Mesh inguinal hernia repair is one of the most common
operations performed worldwide. Inguinodynia or Chron-
ic Groin Pain following this operation is a potential com-
plication and its incidence can be as high as 62.9%'". A
quarter of these patients suffer from severe impairment
in carrying out their daily routines” ™", Courtney e al”
showed the effect of chronic groin pain on physical and
social functioning, thereby limiting the individual’s abil-
ity to participate in any paid employment.The rate of
chronic groin pain following both open and laparoscopic
hernia repair is vastly underreported®”. Hindmarsh ez /"
shown that only 1% of patients with chronic groin pain
post-herniorrhaphy were referred for further treatment.
The main purpose of this review is to look at the avail-
able evidence on diagnostic modalities for this chronic
problem and to discuss the varied treatment options
practised wotldwide.

AETIOLOGY OF CHRONIC GROIN PAIN

The exact aetiology of this complex pain is unknown,
although various theories have been proposed. Chronic
groin pain has been classified empirically as neuropathic
or non-neuropathic in origin. Neuropathic pain is con-

June 27,2011 | Volume 3 | Issue 6 |
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sidered to be due to damage to the inguinal nerves and
usually develops in the sensory distribution of the injured
nerve. Non-neuropathic pain is caused by either mesh-
related fibrosis or post-operative fibrosis. The nerves
involved are the Ilioinguinal nerve (IIN), the Iliohypo-
gastric nerve (IHN), the genital branch of the Genito-
Femoral nerve (GFN) and, rarely, the Lateral Femoral
Cutaneous nerve (LFC). These nerves can be damaged
either by partial or complete transection, stretching, con-
tusion, crushing, electrical damage or by being caught
in the suture used in open repair or the tacks used in
laparoscopic repair. Secondary nerve damage can also oc-
cur as a result of adjacent inflammatory processes, such
as granuloma, or because of excess fibrotic reaction or
mesh encasement”. Wantz ez al'” showed that handling
of the sensory nerves during surgery leads to chronic re-
sidual neuralgia.

Heise ef al'" were the first to describe non-neuropath-
ic pain caused by rolling up of the mesh or mesh-related
excess fibrosis. Similarly, another pain syndrome, termed
“somatic pain”, has been described secondary to dam-
age to the pubic tubercle while anchoring the mesh"?. A
small group of patients have been shown to suffer from
diffuse pain around the spermatic cord (funiculodynia),
resulting in ejaculatory painm‘. This has been described
as “visceral pain” and is due to venous congestion of the
spermatic cord or to mesh encasement of the cord. A
combination of neuropathic, non-neuropathic, visceral
and somatic pain is common, making clinical or radio-
logical differentiation of the cause extremely difficult.

During laparoscopic repair, the IIN is at risk lateral
to the internal ring and the GFIN medial to the ring. The
IHN is commonly damaged by tacks or staples along its
entire length, making it highly vulnerable during laparo-
scopic mesh fixation""". Occasional damage to the LFC
nerve! "™ and the femoral nerve'” have also been shown
during laparoscopic repair Although laparoscopic repair
has been shown to result in reduced chronic groin pain,

. 2023
exact reasons for this are unclear™ .

COMPLEX SYMPTOMS OF CHRONIC
GROIN PAIN

The complex symptoms of post-herniorrhaphy chronic
pain vary depending on the involvement of the nerve or
nerves, amount of mesh-related fibrosis and damage to
spermatic cord structures. The neuropathic symptoms
include pain (neuralgia), burning sensation (paraesthesia),

reduced sensation (hypoaesthesia) and increased sensa-
tion (hyperaesthesia). The pain may radiate to the hemi-
scrotum, upper leg or back.

Neuropathic pain is usually characterised by the pres-
ence of a trigger point, its episodic nature and by being
aggravated by walking or sitting. It is variously described
as a stabbing, burning, shooting or pricking sensation”
In contrast, non-neuropathic pain is a constant dull-ache
over the entire groin area with no specific trigger point
and is usually aggravated by strenuous exercise.Patients
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commonly describe it as a gnawing, tender, pulling or
pounding sensation!"",

A small group of patients also report numbness over
the groin or thigh, with the most common point of maxi-
mal tenderness at the pubic tubercle. These patients have
inflammation of the pubic tubercle either due to stitches
made on the pubic bone during open repair or applica-
tion of tacks in laparoscopic repairm. Another range of
symptoms are related to sexual dysfunction due to vas
engulfment and inflammatory reaction caused by the
mesh. Patients describe ejaculatory pain in the region of
superficial ring or testicular or labial pain due to GFN ir-
ritation™. Other complaints included diminished quality
of life, mood swings and depression”".

DIAGNOSIS OF CHRONIC GROIN PAIN

The diagnosis of chronic groin pain begins with a com-
prehensive patient history and good knowledge of the
anatomy of inguinal nerves. The history should include
the commonly encountered risk factors for chronic groin
pain which include age below median, female gender,
postoperative complications, recurrent hernia repair, open
repair techniques, history of preoperative pain and an in-
terval of less than 3 years from surgery[zgj.

Due to the infrequent presentation of chronic groin
pain, there is no clear consensus on the diagnosis of
this iatrogenic problem. Neuropathic pain is usually dis-
tributed along the sensory innervations of the affected
nerve(s) and can be reproduced by tapping the skin
medial to the antero-superior iliac spine or over an area
of local tenderness (Tinel’s test). The clinical differentia-
tion of ilioinguinal, iliochypogastric and genitofemoral
neuralgia 1s difficult, frequently resulting in misdiagnosis
and inappropriate treatment” . This is because of the
overlapping sensory innervations of these three nerves,
peripheral communication between their nerve twigs and,
most importantly, their common roots of originm. Along
with these anatomical factors, fibrosis caused by the pro-
cedure and the mesh causes a degree of non-neuropathic
pain in most cases, thereby making it difficult to delineate
the neuropathic cause clinically.

Deysine ez al™ and Starling ez al”™ used 1IN block and
recommended 1IN neurectomy if the block relieved pain.
If pain persisted after IIN block, L1-L2 plexus block was
carried out and, if this relived pain, GFN neurectomy
was then performed. If pain was partially relieved by
both blocks, groin exploration of both nerves was then
carried out. There is no consensus on how these nerve
blocks should be performed and how the results should
be interpreted. Bower ef al’" showed that after an unspec-
ified nerve block, 13 out of 15 patients had pain relief
and went on to have their IIN, IHN and/or LFC nerve
excised. Again, there were no clear criteria for putting the
patient through neurectomy.

Heise et a/'" suggested that nerve block neither pre-

dicts nor changes outcome. They suggested that if hernia
is done without mesh, then nerve blocks are needed to
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identify nerve involvement. However, if a mesh is pres-
ent, the sensitivity of the test is poor due to lack of
spread of anaesthetic agent because of mesh-related
fibrosis. Though peripheral nerve blocks or paravertebral
blocks have been tried, they lack the ability to differenti-
ate the involved nerve and are only helpful temporarily as
a means of relieving pain.

CT or MRI scans are helpful in identifying non-
neuropathic causes of chronic groin pain by identifying
mesh-related pathologies, recurrent hernias and occasion-
P5% A few studies have use MR Neurog-
raphy to differentiate the involved nerves by studying
the water content of the inguinal nerves” . Kim et al””
carried out electromyograms on all patients, specifically

ally neuromas

looking for denervation of the pyramidalis muscle which
is supplied by the IIN nerve. They showed that 91% of
IIN neurectomies and 90% of combined neutrectomies
were successful, although there no mention of the rate
of pain recurrence.

TREATMENT OPTIONS FOR CHRONIC
GROIN PAIN

The treatment of chronic groin pain can be a difficult
ordeal for both the patient and the clinician. Many algo-
rithms have been put forward for management of chron-

ic groin pain[z’”], but none of them has been proved in
randomised trials. Pain related to neuropraxia (intact axon
and myelin sheath), is usually temporary and may resolve
itself in around 6 mo post-herniorraphy. As time pro-
gresses, chronic groin pain disappears without treatment
in 30% of the patients, remains mild in 45% and in 25%
of [E]hern it persists as severe pain affecting their everyday
life™.

NON-SURGICAL TREATMENT

Lifestyle modification

Chronic groin pain has been shown to be aggravated
by walking, stooping or hyper-extension of the hip and
relieved by recumbent position and flexion of the hip
and thighm. Hence, some clinicians have advised life-
style changes, advocating sedentary lifestyle or sedentary
occupations to negate the neuropathic pain caused by
movement. This leads to poor quality of life and loss of
productivity[51 and is not now recommended because of
the availability of better medical and surgical modalities.

Analgesics

Many clinicians use pharmacologic agents to manage
chronic groin pain. These include non-steroidal anti-
inflammatory drugs (NSAIDs), opioids, muscle relaxants,
antiepileptics and antidepressants. However, these drugs
may not prove helpful in relieving all types of chronic
groin pain. The anti-depressants and antiepileptics are
helpful in neuropathic pain whereas opioids or NSAIDs
are usually minimally effective or ineffective for neuropa-
thies™. In most studies, NSAIDs were used as the first
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line analgesic treatment. Kim ¢z a/*” used gabapentin or
oral steroids as second line agents following the failure
of NSAIDs. The steroids work by reducing the inflam-
mation and oedema surrounding entrapped nerves. The
efficacy of these treatment regimens has not been proven
and majority of patients suffer recurrence with worse
pain due to development of resistance to analgesics.

Physical and psychological therapies

Physical therapies including massage, physiotherapy and
acupuncture have been tried”. Keller ¢z a/"" used ther-
motherapy to temporarily negate the painful stimulus.
Ferzli et al™ tried Capsaicin cream applied topically as
a counter-irritant to desensitize painful stimulus. These
physical techniques may reduce pain temporarily but few,
if any, can prevent the recurrence of pain.

Nerve blocks

Nerve blocks reversibly interfere with neuronal transmis-
sion, leading to temporary pain relief. This can, therefore,
be both diagnostic and therapeutic. The ideal nerve block
would specifically anaesthetise the nerve proximal to the
injury but this is technically challenging. Various chemical
agents used for blockade are shorter- or longer- acting lo-
cal anaesthetics, steroids and glycerol as well as neurolytic
solutions such as alcohol or phenol, Commonly, these
agents prevent neuronal transmission through nerve
fibres either by blocking membrane ion channels or by
denaturation of axon proteins. They can also be used
with non-pharmacologic techniques like cryoanalgesia
and transcutancous electrical nerve stimulation, depend-
ing upon the response to the anaesthetic agents. All these
therapeutic modalities have their own risks, therefore a
positive diagnostic block should guide the further use of
therapeutic blocks.

There is little published information on the success
rate of nerve block as this depends on the experience of
the surgeon or the anaesthetist performing the procedure.
There is no consensus on approach or the type of an-
aesthetic agent to be used for therapeutic inguinal nerve
blockade. Previously, blind injection of local anaesthetics
was practiced, based on knowledge of the anatomy of
the nerves. Recently Ultrasound guided blocks have been
shown to be highly accurate and selective for blockade
of either the IIN or the IHN, thereby increasing suc-
cess rates. In a case reported by Hartrick, GFN block
was attempted through a trans-psoas approach using the
1.3-14 vertebral space as a guide™. This anecdotal evi-
dence cannot be generalised to the population and more
extensive controlled trials are needed.

Alcohol or phenol injection has been tried for re-
ducing chronic inflammation caused by mesh or post-
operative fibrosis™. Neuro-destructive procedures,
such as cryo-ablation which destroy the nerve fibres by
coagulation at very low temperatures (-40°C), have been
shown to give some temporary pain relief ", Following
cryo treatment pain recurred due to axonal regeneration.
Radiofrequency pulses, working by thermo-coagulating

June 27,2011 | Volume 3 | Issue 6 |



Hakeem A et a/. Management of post-herniorraphy chronic groin pain

nerves at very high temperatures, have been shown to
cause temporary pain relief in ilioinguinal neuralgiam.
Again, definite evidence for their effectiveness is lacking,

SURGICAL TREATMENT

The surgical treatment of chronic groin pain was first
described by Stulz ez a/*” in 1982. They performed 1IN
neurectomy on 5 patients with chronic groin pain follow-
ing inguinal hernia repair, achieving a 100% success rate.
However, surgical explorations and neurectomy carried
out by other groups during this petiod were quite unsuc-
cessful. Hameroff ¢ a/*" performed 1IN neurectomy on
2 patients with 100% recurrent pain after few months.
Harms ¢t a/™” reported similar problems, also in two pa-
tients. The first patient had 2 unsuccessful explorations,
followed by successful GEN block and 3rd exploration
leading to GFN neurectomy. Second patient had 1IN neu-
rectomy on 1st exploration and, due to recurrence of pain
further, exploration and GFN neurectomy. Since then a

number of studies have shown success rates ranging from
11,12, 24,27,29,30,32-34,38,41,48-59
70%-1000" 1> #2220 HBIESN (yple 1),

Principles of surgical treatment
Removal of the foreign body (mesh) alone has not been
shown to relieve chronic groin pain. It is thought that it is
due to chronic inflammation around the nerves from the
mesh-induced reaction and the consequent degenerative
nerve damage. Traditionally, surgical treatment of chronic
groin pain includes groin exploration, mesh removal
and neurectomy. Open chemical neurolysis has been
tried, but does not resolve the problem of neuromas
and secondary scarification””. Freeing the nerve alone
(physical neurolysis) has been tried but with high failure
rates”". Similarly simple division of the nerves without
resection is not recommended. The entire length of the
nerves should be excised, in order to involve all the neu-
ral connections between the nerves. Neurectomy with or
without mesh excision is usually the preferred surgical
treatment but there are no current consensus on which
surgical approach should be chosen and which nerve
should be excised. Heise e a/'" found that 62% of pa-
tients who had mesh removal plus neurectomy achieved
excellent results in comparison with the mesh-removal-
alone group where the success rate was 50%. They con-
cluded that concurrent neurectomy affords better results
than mesh removal alone. Recently radio-frequency abla-
tion of inguinal nerves have used with the aim for ablat-
ing the painful impulses transmitted by injured nerves.
Rozen ¢ al™ found that after radio-frequency ablation at
T12, L1, L2 root level 4 out of 5 patients showed com-
plete resolution of pain 4 to 9 mo later. Again, there is a
lack of systematic evidence to support these findings.
The IIN can be identified lateral to the internal ring
and then traced towards the external ring and resected
as distally as possible. The IHN can be identified by the
separation of the external oblique aponeurosis from the
undetlying internal oblique muscle as proximally as pos-
sible. With the THN, dissection should include the intra-
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muscular section, in order to look for nerve entrapped by
sutures, mesh plugs or tacks. The GFN is usually identi-
fied through a retro-peritoneal (flank) approach. In a very
rare case of LFC nerve involvement, decompression was
performed by releasing the inguinal ligament on the an-
terior supetior iliac spine and the lateral fibres of internal
oblique aponeurosism

Amid adopted an anterior approach, where the nerve
could be identified within the lateral crus of the internal
ring, within the internal ring or between the spermatic
cotrd and the inguinal ligament. He showed that com-
plete resection might not be possible with this approach,
but that even partial resection is sufficient if the other
2 nerves are resected completely™. He devised a single
stage procedure, where simultaneous 1IN, IHN and GFN
neurectomies were performed under local anaesthetic with
proximal end implantation of these nerves. Amid also
devised a technique of implantating the cut end of the
IIN and IHN within the fibres of the internal oblique, re-
ducing the risk of adherence with aponeurotic structures
and thereby reducing the chance of recurrent pain™. For
GFN, the nerve was cut under tension in order to retract
the nerve into the internal ring, In a retrospective review
of 225 patients who underwent surgery for neuropathic
and non-neuropathic pain, 11% had traumatic neuroma,
32% had nerve entrapment by suture, staple or mesh and
57% had perineural fibrosis”™. They showed complete im-
provement in 85% of their patients, while 15% of them
had transient insignificant pain with no functional impair-
ment. Four of the 225 patients showed no benefit from
this triple neurectomym. Krihenbiihl ez a/*) petrformed
laparoscopic triple neurectomies using a retro-peritoneal
approach and showed complete cure in three patients.
Ducic e a/™ adopted an open inguinal approach to iden-
tify the GEN postero-lateral to the cord, traced the nerve
from there all the way to the pre-peritoneum and resected
under tension. They showed 100% pain relief in 4 patients
treated with GEN neurectomy.

Resected tissue from neurectomy should be sent for
histology to confirm the removal of the involved nerve.
Most importantly, there should be an informed decision
about post-neurectomy numbness in the area of corre-
sponding nerve innervation.

Criteria for surgical treatment

Surgical treatment is required if refractory pain persists
after treatment with oral analgesics and/or local nerve(s)
blockades. Nerve block must have resulted in a complete
or substantial decrease in pain before neurectomy can be
recommended. There are no defined limits on how often
nerve blocks can be carried out and the practice has var-
ied among surgeons worldwide. Deysine ef al™ employed
TIN block and if it was effective on first use, IIN neurec-
tomy was then considered. No information is given on
the success rate of nerve blockade from this study or the
reasons for selecting successful IIN block alone as an in-
dication for surgical treatment. Kim ez al™ also relied on
nerve blocks alone as an indication for neurectomy. They
concluded that the nerve blocks were sensitive enough if
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Table 1 Studies showing neurectomy performed by open, laparoscopic or a combination of both open and laparoscopic approach

Author Country No. of Surgical Which nerve Was  Follow-up Recurrence/ Compli- Remarks
pts approach excised? mesh  duration Persistent  cations
excised? pain
Hameroff USA 2 Open 1IN N/A NM  2/2 Nil Only temporary pain relief following
et al™ 1981 neurectomy
Stulz Switzerland 5 Open 1IN N/A NM  No separate Nil Out of 22 patients who underwent
et al™, 1982 data for neurectomy, 5 had previous inguinal
inguinal hernia repair. In all inguinal hernia
hernia cases, IIN was entrapped within the
patients scarred tissue and was excised
Harms USA 2 Open GEN,IIN+ N/A 18mo 2/2 Wound First patient had 2 unsuccessful
et al™, 1984 GEN (patient infection (2) exploration, followed by successful
1), NM GFN block and 3rd exploration with
in other GFN neurectomy. Second patient had
patient IIN neurectomy on 1st exploration

and due to recurrence of pain further
exploration and GFN neurectomy

Starling USA 26 Open IINor GEFN N/A NM  2/13inIIN Nil No differentiation possible in GFN

et al™, 1987 group and group to establish only patients with
3/13 inall previous hernia repair. Overall 10 out
GFN group of 13 with GFN neurectomy were pain
patients free

Starling USA 31 Open IINorGFN NM NM  2/19inIIN Nil Selective nerve blocks used to identify

et al®, 1989 4/12 in GFN involved nerve(s). In GFN group, no data

was given to differentiate those patients
who had hernia repair and those who
had other abdominal operations

Bower USA 15 Open 1IN, IHN, No 66mo 3/12 Nil Three patients had persistent pain

et al®, 1996 GFN or LEC following redo exploration. Redo
explorations could not identify involved
nerve in two patients and identified a
recurrent hernia in the other patient

Nahabedian USA 2 Open IIN,JTHNor NM 2lmo 0/2 Nil In one of the patients, no nerve was

et al™, 1997 GEN identified intra-operatively and on the
tissue excised, but pain relief was noted
post-operatively

Heise USA 20 Open IINorITHN  Yes 16+3mo 8/20 Haematoma 4 patients had only mesh excised

et al™, 1998 or GFN (1), Testicular and 6 patients underwent selective

atrophy (1)  neurectomy based on operative

findings plus mesh excision

Lee et al®™, USA 11 Open 1IN, IHN, Yes 10mo NM Haematoma History and clinical examination alone

2000 GEFN or LEC (1) and was done for pre-operative assessment.
recurrent Mesh removal alone did not relieve
hernia (1) pain in any patients. IIN was commonly

excised. Majority of patients had
excellent pain relief, no differentiation
could be done to identify those with
hernia repair

Deysine USA 22 Open 1IN No NM  0/22 Nil Diagnostic nerve blocks were attempted

et al™, 2002 in all patients. 8 out of 30 patients
responded to conservative treatment
and the rest were subjected to IIN
neurectomy alone. No follow-up data
was available and complications were
not mentioned

Ducic USA 4 Open GEN + 1IN No 9mo 0/4 Nil All patients had failed medical

et al® 2004 treatment. No clear information on
diagnosis of nerve entrapment, One
patient had previous unsuccessful
GFN resection and another patient had
previous failed IIN resection

Kim et al®, USA 16 (33 Open IN,IIN+ NM 12-46mo 3/33,10%  NM for 33 patients were operated for CGP, but

2005 total) IHN had recurrent hernia only 16 had previous hernia repair.
pain, butno patients Diagnostic nerve blocks done on all
clear mention patients. Of all 33 patients operated,
about hernia 91% of IIN neurectomies and 90% of
patients combined IIN + IHN neurectomies

were successful
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Amid USA 225 Open Triple Yes 6mo  15% had Nil Proposed 1-stage procedure of

et al™, 2004 neurectomy transitional simultaneous neurectomy of all three
incisional nerves without mobilisation of spermatic
pain with no cord. The nerve ends were implanted
functional proximally into the fibres of internal
impairment oblique muscle

Murovic USA 1 Open GFN No NM 0/1 Nil Ten patients with Genitofemoral

et al™, 2005 neuralgia were analysed, but only one

patient had previous hernia repair.

Diagnostic nerve blocks were used

prior to GEN neurectomy by lateral
extraperitoneal approach

Ducic USA 18 Open 1IN, IHN, NM  12-24mo 3/18 Nil Nerve blocks not routinely done.

et al™, 2008 GFN or LFC Patients selected for surgical
intervention based on history and
physical findings

Delikoukos  Greece 6 Open 1IN Yes 28mo 0/6 Nil No nerve blocks were utilised.

et al"™, 2008 Persistent pain in spite of analgesics

were indication for surgery in this
study. IIN were either excised or freed
from the mesh, if entrapped

Vuilleumier Switzerland 43 Open IIN + IHN Yes 12mo 2/43 Recurrent Diagnosis of neuropathy was done

et al”, 2009 hernia (1) using clinical findings and positive
Tinel’s sign. All patients had failed
conservative treatment with systemic
analgesics, injection of local anaesthetics
and steroids, and physiotherapy.
Radical neurectomy done in all cases.
GEFN not excised in any case

Zacest USA 27 Open IIN, GFN Yes 35mo 6/19 Nil Diagnosis was made using selective
et al®, 2010 (followed-up nerve blocks. Only 19 of the 27 patients
patients) responded to telephone follow-up and

67% mentioned either complete pain
relief or pain lesser than before
Loos Netherlands 54 Open 1IN, IHN, Yes 18mo 24% Haematoma Diagnostic nerve blocks were used
et al™, 2010 GFN 1), wound  in majority of them (78%) and some
jority
infection (1), patients underwent CT or MRI (22%).
haemorrhage Tailored neurectomy performed
(1), ischaemic depending on intra-operative findings

orchitis (1)
Krahenbiihl Switzerland 2 Laparoscopic ~GEN and No 3mo 0/2 Nil No information given about the
et al®!, 1997 (Retro- 1IN diagnosis of CGP and indication
peritoneal) for laparoscopic neurectomy.
Retroperitoneal neurectomy done, but
no clear mention about how the nerves
were identified intra-operatively
Wong Canada 1 Laparoscopic  Nerve not Yes NM  0/1 Nil Single patient report with 5 month
et al™, 2001 (pre-peritoneal  excised (mesh history of groin pain following
approach, and laparoscopic hernia repair. Mesh and
under staples) tackers were found to entrap the IIN
fluoroscopic and were removed laparoscopically
guidance) aided by fluoroscopy
Rosen USA 12 Combined  IIN + IHN Yes 6wk 0/12 Nil All patients had previous open hernia
et al™, 2006 open and repair and 2 failed percutaneous nerve
laparoscopic blocks to treat CGP. TAPP repair done
initially, followed by groin exploration,
mesh removal and nerve transection.
Too short follow-up
Keller USA 21 Combined Triple Yes 6wk 1/19 Nil Percutaneous nerve block was
et al*, 2008 openand  neurectomy (followed up unsuccessful in all patients. Initially
laparoscopic patients) transabdominal diagnostic laparoscopy

was performed irrespective of the route
of initial surgery. Mesh was placed in
the opposite location to the first mesh
(laparoscopic if the first was open and
vice-versa). Too short follow-up

NM: Not mentioned; IIN: Ilioinguinal neurectomy; ITHN: Iliohypogastric neurectomy; GFN: Genitofemoral neurectomy; LFC: Lateral femoral cutaneous
neurectomy; CGP: Chronic groin pain; N/A: Not applicable; Triple Neurectomy: IIN + IHN + GFN neurectomy; TAPP: Trans-abdominal pre-peritoneal
repair; CT: Computed tomographic; MRI: Magnetic resonance imaging.
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carried out by an experienced anaesthetist. Bower ez al™
showed temporary pain relief in 13 of their 17 patients
following unspecified nerve block. These patients went
on to have IIN, IHN or LFC neurectomy depending on
operative findings. Failure or recurrence of pain follow-
ing at least two attempted nerve blocks is the criterion for
choosing surgery followed in most units worldwide.

Loos ¢t al”” showed that previous pain treatment is
a predictor of poor operative treatment result. Kehlet
et al®" studied factors for persistent post-surgical pain
and found that a few patients suffer from central nervous
system sensitisation, making them refractory to any form
of treatment and poor candidates for surgical explora-
tion. Nerve blocks and TENS are effective treatments for
such patients and surgery should be avoided™. Currently
there is no consensus on the type of assessment tool for
patients needing neurectomy and, as a result, there is no
definitive protocol available for selecting patients for sur-
gical exploration.

Timing of surgical intervention

Differences in the assessment of chronic groin pain, and
variations in diagnostic practice and in the length of trial
period with nerve blocks, have meant that the timing of
surgical intervention has been widely varied. The timing
of surgical intervention should ideally be at least 6 mo
after herniorraphy to give adequate time for any neuro-

praxia to settle and time to try medical management'™.

Surgical approach

A combined open and laparoscopic approach has been
proposed by two groupsw’m. Keller ¢z /" used a protocol
where after removal of mesh from the previous hernia re-
pair, further mesh was placed in the opposite location to
the first mesh (laparoscopic, if previously open repair and
vice versa). Twenty of 21 patients reported significant reso-
lution of symptoms at 6 wk follow-up. Results showed
that an initial laparoscopic approach aids examination of
the inguinal areas to rule out a recurrent hernia or any
other inguinal pathology. At the same time if a previous
laparoscopic repair was performed, the mesh was excised
and triple neurectomy plus re-do repair carried out us-
ing an open approach. Conversely, if an open repair was
done previously, the inguinal areas were checked initially
using laparoscopy and a TAPP repair performed, fol-
lowed by mesh removal plus triple neurectomy through
the previous open incision. These authors also found that
one patient with testicular pain and a previous plug-and-
patch repair, had the vas engulfed by mesh. Removal of
the plug with the vas cured his symptoms, thereby avoid-
ing an unnecessary neurectomy which would have been
performed if open approach alone was applied.

Rosen ¢t al”" took a similar approach in patients with
previous open inguinal hernia repair, using initial lapa-
roscopic evaluation and TAPP repair, followed by open
exploration, removal of mesh and then IIN and IHN
neurectomy. They believed that removal of GFN was not
needed, as none of their patients had any ejaculatory or
other sexual symptoms. In one patient with chronic or-
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chalgia following previous plug and patch repair, the initial
diagnostic laparoscopy showed plug mesh engulfing the
vas deferens, and the resection of both led to permanent
relief of pain. The other 11 patients showed significant
improvement in their pain following neurectomy. To date,
there are no randomised studies comparing the open and
laparoscopic approaches for neurectomy. The majority
of the available results are from individual case series and
are, therefore, biased by individual surgeon’s laparoscopic
abilities and the small number of patients reported.

Which nerve should be excised?

A review of surgical treatment for chronic groin pain
carried out by Aasvang ¢ al” showed that the details of
surgical treatments used were not evidence based and
varied between different published studies. There was no
clear explanation in most studies of why only one or two
nerve were resected, rather than all three. Neurectomy
should ideally resect the entire length of the nerve as far
proximally as possible, to leave a smoothly cut end. There
is still no consensus on whether only the affected or the
entrapped nerve should be removed, or whether three
nerves should be removed on the basis that remaining
nerve branches may still transfer pain stimuli®”. Resection
of the three nerves, IIN, THN and GFN, has been shown
to permanently relive chronic groin pain at the expense
of inguinal numbness.

Tlioinguinal neurectomy alone has also been shown to
be an effective treatment for relieving chronic groin pain
in several studies™ . Starling ez #/*” performed TIN neu-
rectomy alone in 17 patients and showed complete pain
relief in 15 of them. Kim ¢ a/™ showed similar results,
with 19 of their 21 patients showing considerable pain re-
lief following isolated IIN neurectomy. In a retrospective
review of 19 patients, Keller e al"" showed that triple neu-
rectomy was performed in 7, dual neurectomy in 9 and at
least one nerve was excised in 18 patients. Of 19 patients
only one had recurrent pain a year after neurectomy.

Loos et al™ followed a tailored neurectomy approach
where, depending on intra-operative findings of nerve
involvement or mesh pathology, the nerve was excised
with or without mesh. According to these authors, this
protocol avoids the removal of all three nerves, as pro-
posed by Amid, avoiding the consequent chronic numb-
ness””. In a retrospective review of 68 patients who un-
derwent tailored neurectomy, 12 patients (17.6%) needed
further operation because of persistent pain. This study
showed a complete pain relief in 52%, partial pain relief
in 24% and pain unchanged in 24% at 1.5 years median
follow-up.

Vuilleumier ¢z a/* in a prospective cohort study of
neuropathic groin pain patients, defined a radical neurec-
tomy where the inguinal canal was explored through an
anterior approach and mesh, IIN and IHN were removed
radically by sharp dissection, ends of the nerves being
tied with prolene sutures. They showed that median pain
score (VAS) decreased significantly post-operatively, with
41 (95%) reporting complete relief and 2 (5%) having
partial relief from pain. There had been a median of 6 mo
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work incapacity in theses patients but all of them re-
turned to work 6 wk post-operatively. Vuilleumier ez al™
suggested that as GFN i1s a small nerve and neurectomy
of GFN can cause damage to spermatic blood vessels,
the procedure should not recommended. Overall, there is
no consensus on which nerve should be excised for the
treatment of chronic groin pain.

Dealing with neurectomized nerve ends

The transacted nerve can be ligated, cauterised or buried
within the muscle fibres. Keller ¢z a/*"" did not ligate the
cut nerve ends until bleeding occurred, because of the
risk of neuroma formation at the tied end. Majority of
surgeons usually tie the nerve end with absorbable suture
and tuck it under the internal oblique muscle.

Mesh excision

Currently there are no long-term results available from
large studies on the safety of surgical mesh removal with
or without neurectomy.

Pubic periosteal reaction or osteitis

If there is pubic periosteal reaction or osteitis, then pos-
sible causative agents such as suture materials, staples or
rolled up meshes should be removed. Steroid injection
can be useful when used intra-operatively or post-opera-
tively if pain persistsl(’zj.

CONCLUSION

Chronic groin pain is not uncommon. It is particularly
common in patients with pre-operative pain due to her-
nia and in patients who are of younger age. Diagnosing
chronic groin pain is difficult and needs a high level of
patient co-operation. Pain severity is subjective and will
remain difficult to evaluate until better scoting systems are
developed. In most studies pain is measured subjectively
prior to initiation of medical or surgical treatment. Oc-
casionally, objective assessment tools like VAS are used or
there is correlation with pre-operative pain scores before
treatment is given. There is currently a lack of consensus
on the appropriate transition from medical to surgical
management of these patients.

The role of surgery in patients with chronic groin
pain is controversial and due to various surgical method-
ologies adopted by surgeons worldwide, data ate highly
confusing and difficult to interpret. Moreover, the current
treatment regimens for chronic groin pain have limited
success and their long-term benefits and quality of life
effects are still uncertain. A randomised clinical trial com-
paring nerve blocks »s surgical neurectomy is currently
being undertaken® to obtain a definitive answer to this

difficult problem.
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The incidence of metastatic esophageal tumor (MET) is
low, ranging from 0.3%-6.1% in autopsy series! ™, with
hepatocellular carcinoma (HCC) was accounting for less
Abstract thfn 0.4% of primary lesions™. The majority cg)f METs
A 59-year-old man with metastatic an esophageal tu- are associated with diffuse metastases or with mediastinal
mor from hepatocellular carcinoma (HCC) presented carcinomatosis, and thus are not candidates for aggres-
with progressive dysphagia. He had undergone liver sive local treatments. Recently, we petformed a robot-
transplantation for HC_C thr_ee ar_‘d a half years prevous- assited local resection of an isolated partially obstructing
ly. At presentation, his radiological and enqoscoplc ex- MET using the da Vinci surgical system in a patient who
aminations suggested a submucosal tumor in the lower | . . liver transplantation for cirthotic liver as-

gone liver transplantation for cirrhotic liver as

esophagus, causing a luminal stricture. We performed . ; . .
complete resection of the esophageal metastases and sociated with HCC. The case is reported herein.

esophagogastrostomy reconstruction using the da Vinci
robotic system. Recovery was uneventful and he was CASE REPORT
been doing well 2 mo after surgery. a-fetoprotein level

decreased from 510 ng/mL to 30 ng/mL postoperative- ~ The patient was a 59-year-old man who underwent liver
ly. During the follow-up period, he developed a recur- transplantation for cirrhotic liver associated with a solitary
rent esophageal stricture at the anastomosis site and ~ HCC. Three and a half years latet, he developed progres-
this was successfully treated by endoscopic esophageal sive dysphagia. Esophagography showed severe narrow-
dilatation. ing of the distal esophagus. Computed tomography (CT)
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Figure 1 Computed tomography scan demonstrated marked thickening of the esophageal wall (A). Positron emission tomography scan showed marked up-
take by the esophageal lesion without any recurrence of hepatocellular carcinoma at other sites (B).

Figure 2 Radial echoendoscopy showed a heterogeneous submucosal tu-
mor about 2 cm x 3.5 cm in diameter without periesophageal lymph node.

scan demonstrated marked thickening of the esophageal
wall around the stricture (Figure 1A). Endoscopic study
revealed an extrinsic compression at 35 cm from the in-
cisors, causing severe stenosis but without any mucosal
irregularity. Positron emission tomography (PET) scan
showed marked uptake by the esophageal tumor with-
out any recurrence of HCC at other sites (Figure 1B).
Endoscopic ultrasonography revealed a large submuco-
sal tumor of 1.9 cm X 3.5 cm. in diameter in the lower
esophagus (Figure 2). Laboratory analysis revealed an
elevated a-fetoprotein level of 510 ng/ml. The patents
was diagnosed with MET from recurrent HCC. Since his
general condition was excellent, we decided to perform
surgical resection.

Surgical technique

After induction of general anesthesia with a single-lumen
endotracheal tube, the patient was placed in the lithotomy
position. An arterial line, a central venous catheter, and
a Foley catheter were placed. Pneumatic compression
stockings were placed on both legs. Preoperative antibi-
otics were administered. The abdomen were prepared
and draped in the usual sterile fashion. After placing the
trocar, the abdomen was insufflated to 14 mmHg. The
abdominal cavity was inspected for any evidence of carci-
nomatosis. Lysis adhesion was performed using standard
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Figure 3 Intraoperative finding of the da Vinci S Robotic surgical system
(A), the dense adhesion was resected using endoGIA staple (B).

laparoscopy. Part of the dense adhesion of the omentum
was transected using endoGIA staples for prevention of
intra-operative bleeding. Laparoscopic ultrasonography
of the liver demonstrated no recurrence of HCC.

The da Vinci surgical system was then brought into
position, cephalad to the patient, And the arms of the
system were attached to the trocars. The robotic camera
and the two operating robotic instruments were secured
in their ports. Transabdominal dissection of the distal
esophagus and stomach was started and continued in a
cephalad direction along the circumferential borders of
the esophagus. The articulated hook cautery was used for
this maneuver, allowing precise circumferential dissection
of the esophagus, and division of each individual peri-
esophageal attachment with minimal blood loss and trau-
ma. The tumor of the lower esophagus was mobilized so
esophageal metastastectomy and esophagogastrostomy
were performed using the robotic system (Figure 3). The
esophagogastrostomy anastomosis was created by the
robotic hand-sew technique with vicryl #3/0 interrupted
stitches.

Pathological study confirmed the resected specimen
was a HCC, suggesting metastatic lesions from the liver
(Figure 4). The patient was discharged 14 d later with no
appatent symptoms after the surgery. The a-fetoprotein
level decreased to 30 ng/mL. Two months later, he devel-
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Figure 4 Pathological result of the resected specimen confirmed metasta-
sis from hepatocellular carcinoma.

oped anastomosis stricture causing dysphagia which was
successfully treated by endoscopic esophageal dilatation.

DISCUSSION

Since Gross firstly reported a case of metastatic esopha-
geal cancer from the prostate”, many reports have shown
the esophagus to be a frequent metastatic site from a
variety of malignancies including breast”, lung"”, ovary®,
liver” rectum!” and others!". In autopsy studies, the
overall incidence of esophageal metastases is 0.3%-6%'"".
The most common primary tumor-bearing organs atre
breast and lung®”. Esophageal metastasis from HCC has
only been described in one previous report”’. Our case
was diagnosed as an esophageal metastasis from HCC,
which is extremely rare especially post liver transplanta-
tion.

The possible routes of esophageal involvement are
direct extension from adjacent organs, mediastinal nodes
ot hematogenous spreading from a distant primary'”. In
this caseit is most likely that the HCC developed second-
ary metastasis in the esophageal wall through hematog-
enous spread.

METs ate usually located in the submucosal layer and
cause progressive dysphagia™®. Esophagography and
endoscopy show severe luminal stricture with normal
ovetlying mucosa, often making histological diagnosis
difficult"”. CT scan demonstrates concentric thickening
of the esophageal wall over the stricture without an ap-
parent extrinsic mass" " In our patient, the diagnosis
was confirmed by PET scan which showed marked up-
take by the tumor (SUV - MAX = 4.5) an by an increase
in o fetoprotein level to 510 ng/ml. Standard treatment
for metastatic esophageal cancer has not yet been estab-
lished. However, as the majority of such patients already
have advanced malignant disease or metastases at mul-
tiple sites, systemic chemotherapy and/or local radiation
are usually considered as the first choice of treatment.
Unfortunately, when the symptoms appear, the majority
of the patients already have distant metastases”. There-
fore, treatment has been directed toward palliation, for
which a variety of options exist, including endoscopic di-
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lation and stent placement or esophagectomy'”. As meta-
static HCC shows poor response to chemo-radiation,
we discussed with the patient that surgical removal is the
optimal treatment. However, recent reports have shown
that esophagectomy can provide excellent palliation and
long-term survival in certain cases without metastases to
other sites™ """ The prognosis varied from 7 mo to
14 years after esophagectomy, depending on the biologi-
cal characteristics of the primary malignancy.

The use of the da Vinci Robotic Surgical System (Intui-
tive Surgical, Sunnyvale, California) provides the advan-
tages of three-dimensional visualization through a stereo
endoscope, tremor reduction, motion scaling, and wristed
instrumentation with additional degrees of freedom com-
pared to standard laparoscopic instruments”>*), Tt may
be that advanced robotics will be reserved for only the
most complex operations, such as esophagectomy and
reconstruction. The system allows the surgeon to work
in the narrow space of the mediastinum, overcoming
spatial limitations experienced while using thoracoscopic
or laparoscopic techniques. The robotic system is of tre-
mendous help in accessing remote areas through a small
esophageal hiatus. The extent of lymphadenectomy and
the total operative time were not issues in this procedure,
but might be improved on with further experience™.
In authors’ opinion, robotic surgery can ameliorate the
technical difficulties encountered laparoscopically and
may allow surgeons to perform this and other delicate
procedures without increased operative time, because of
the maneuverability and increased length of the instru-
ments as well as the excellent three-dimensional operative
view. From our experience with this new robotic system,
aggressive surgery might be considered as a therapeutic
procedure for metastatic HCC of the esophagus, as long
as the primary tumor is satisfactorily controlled.

In conclusion, we report a rare case of premortem-
diagnosed esophageal metastasis from HCC in a patient
who had previously undergone liver transplantation. We
performed what is possibly the first reported successful
esophageal metastatectomy and reconstruction esopha-
gogastrostomy using the da Vinci robotic system.
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Abstract

Pneumatosis intestinalis (PI) is defined as gas within
the gastrointestinal wall and is associated with a va-
riety of disorders. As a concurrent occurrence with
pneumoperitoneum, it can easily to be mistaken for
bowel ischemia with perforated peritonitis. In fact, air
dissection or rupture from subserosal cysts may be the
cause of intraperitoneal and intraluminal free air, with
clinical symptoms such as abdominal pain and fullness
occurring as a result. We hereby report a case of an
82-year-old male with a history of chronic obstructive
pulmonary disease who was diagnosed with bowel
ischemia and received emergency laparotomy because
of the appearance of PI and pneumoperitoneum on
abdominal computed tomography scan. However, no
perforated hollow organ or necrotic bowel segment was
found, only diffusely distributed massive intraperitoneal
air and PI of gastrointestinal tract. The laparotomy
seemed non-therapeutic for this patient. This is signifi-
cant warning for clinicians to differentiate the associ-
ated conditions of PI, and to evaluate whether or not
emergency surgery is necessary.

© 2011 Baishideng. All rights reserved.

Key words: Pneumatosis intestinalis; Pneumoperito-
neum; Computed tomography
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INTRODUCTION

Pneumatosis intestinalis (PI) is indicated, radiologically
or pathologically, as gas within the gastrointestinal wall.
Air dissection or rupture from subserosal cysts may be
the cause of intraperitoneal and intraluminal free air,
which causes clinical symptoms such as abdominal pain
and fullness". In the past, this was regarded as a sign of
intestinal ischemia, which was indicated for surgical in-
tervention, especially when it coexisted with the presence
of pneumoperitoneum. However, new evidence indicates
that a conservative approach may be sufficient in certain
cases presenting with PT>Y,

We hereby report a case of an 82-year-old male with a
history of chronic obstructive pulmonary disease (COPD)
who presented with abdominal pain. The computed to-
mography (CT) scan showed intramural gas of the gas-
trointestinal (GI) tract and massive pneumoperitoneum,
which mimicked intestinal ischemia and perforation. The
diagnosis of PI with pneumoperitoenum was confirmed
via exploratory laparotomy and subsequent pathological
analysis, though the etiology remained uncertain. An op-
eration was probably unnecessary for this patient as there
are other ways to determine the possible need for lapa-
rotomy, such as repeated laboratory and radiological tests.
Conservative treatment is probably more suitable for the
relief of PL

June 27,2011 | Volume 3 | Issue 6 |
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CASE REPORT

An 82-year-old man with a past medical history of
COPD visited our emergency department because of
generalized abdominal pain with fullness and intermittent
vomiting for three days. Physical examinations revealed
tenderness over the whole abdomen and his hemody-
namic status was relatively stable. C-reactive protein was
1.0 mg/dL, matginally elevated from the normal upper
limit of 0.8 mg/dL, but other laboratory data were all
within normal limits. The abdominal CT scan revealed
generalized bowel distention, intramural air within stom-
ach, small and large intestines, and massive intraperitoneal
free air (Figure 1). Laparotomy was performed due to the
suspected diagnosis of bowel ischemia and hollow organ
perforation. Pneumoperitoneum, bowel wall congestion
and edematous cystic changes were identified in a CT
scan, whereas no bowel perforation was detected. The
most prominent pneumatosed jejunal segment around
50 cm in length was resected with primary anastomosis
because of the suspicion of bowel ischemia and necrosis.
In addition, loop ileostomy was conducted for decom-
pression of the dilated large bowel. Pathologically, the
sections of intestinal wall showed diffuse gas-filled cysts
of variable size (Figure 2A and B), leading to the diagno-
sis of PI. Autoimmune or rheumatological diseases were
excluded by unremarkable results from laboratory analy-
sis of markers including rheumatoid factor, antinuclear
antibody and subtypes (antibodies to dsDNA, Sm, Ro,
La), anti-cardiolipin antibody, and serum immunoglobu-
lins, as well as normal results from physical examinations.
The possible cause of PI may be associated with under-
lying COPD. In the following days, the patient received
chest physical therapy and medications including bron-
chodilaters and mucolytics for exacerbated COPD and
superimposed pneumonia. Repeated abdominal CT scan
2 mo later confirmed the resolution of PI. The patient
was discharged uneventfully with no further complaints.

DISCUSSION

Conventional PI has been classified as primary (idiopathic)
and secondary”. Primary PI is referred to as the cystic
collection of air in the colonic wall with an unknown
cause. Secondary PI has been associated with numerous
clinical conditions. The most common sources of PI
possibly are intraluminal GI gas, bacterial production of
gas, and pulmonary gas'™”. The increase in the intralu-
minal pressure and extent of mucosal injury, as seen in
intestinal obstruction, endoscopic exam, trauma, mucosal

injury incited by autoimmune diseases, acquired immu-
nodeficiency, immunosuppressive therapy, and cytotoxic
therapy'™”, may lead to intralumoinal gas dissection into
the injured GI tract intramurally. The invasion of gas-
producing bacteria into the injured GI mucosa may be
responsible for the bacterial theory of PI. Pulmonary gas
formation may arise from alveolar rupture, which results
in the dissection of air along vascular channels in the me-
diastinum, tracking caudally to the retroperitoneum and
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Figure 1 Use of lung window setting in abdominal computed tomography
scan revealed massive intraperitoneal free air (arrowheads) and diffuse
air collected within the bowel wall (arrows).

Figure 2 Intestinal wall was grossly thickened, congested, with bubbles on
the surface (A) and microscopically the section of small intestine showed
diffuse variable sized gas-filled cysts in the submucosa and serosa (B).

then to the vascular supply of the viscera™. A review
from Boerner and colleagues revealed that 20% out of
the 123 patients have had coprD".

The overall incidence of PI may be as low as 0.03%,
according to an autopsy series”. In recent times, due to
the increased use of the CT scan, the reported incidence
of PI has increased to 0.3%". Of those patients diag-
nosed with PI, 30%-40% have bowel ischemia/necrosis,
and another 30% have bowel obstruction™”. In another
study, of 97 patients diagnosed with PI by CT scan, ap-
proximately 50% could have been successfully managed
non-operatively, indicating that CT scan is non-specific
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and should not be used as the sole indicator for lapa-
rotornym. Conventionally, exploratory laparotomies were
performed for patients with PI and pneumoperitoneum
because the CT scan indicated possible bowel necrosis
and perforation, although the appearance of pneumo-
peritoneum on CT scan may be attributed to the rupture
of Pl-associated subserosal cystsmm, However, there are
no large-scale reports of the incidence of pneumoperito-
neum in patients with PI.

For patients diagnosed radiologically with PI and a
complete history should be taken and physical examina-
tions carried out, especially where there are pulmonary
diseases such as COPD", systemic diseases as sclero-
derma, AIDS and inflammatory bowel diseases'™”
medications such as chemotherapeutics, steroids or im-
munosuppressive agents“’z’ls], Appropriate medical treat-
ment should be adopted according to pre-existing illness.
In fact, around 50% of patients with PI can be success-
fully managed non—operativelym.

Nonetheless, following the identification of PI urgent
surgery may be essential, especially in conditions such as
strangulated bowel obstruction or ischemia. Abdominal
rebound tenderness, sepsis and failure to respond to
conservative treatment are clear clinical indications for

or

surgical treatment. The presence of metabolic acidosis,
higher APACHE 1I score and serum lactic acid level >
2.0 mmol/L at the time of diagnosis are indicators of
poor prognosis™*’. The appearance of PI on abdominal
CT scan gives a definitive diagnosis of bowel ischemia
in only 60% of cases'"’. Signs of the appearances of
intramural gas, thromboembolism in the mesenteric ves-
sels, portal venous gas, absence of bowel wall enhance-
ment, or ischemic signs in other organs are considered
more specific indications of bowel ischemia”. A broad
spectrum of conditions appear as PI on CT scan, and it
is reported that patients with PI and other CT findings
of ischemia are more likely to have gangrenous bowel ",
especially where there is portal venous gas, or portal mes-
enteric gas, which is associated with 81% of patients with
transmural bowel infarction”.

Meticulous integration of the laboratory data, the
appearance on abdominal CT scan and clinical presenta-
tions permit clinicians to distinguish benign from life-
threatening PI and to decide whether or not urgent sur-
gical intervention is necessary. As described in this case
report, it is sometimes difficult to deal with ambiguous
findings. For example, the coexistence of PI and intra-
peritoneal free air on CT scan can be easily mistaken for
bowel ischemia and perforation peritom'tis[lvl. Since not-
mal laboratory results are not typically consistent with the
symptoms of bowel ischemia, surgical intervention would
be non-therapeutic, in such cases. To manage patients
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with uncertain diagnoses, diagnostic peritoneal lavage or
laparoscopy could be performed as an adjunct to confirm
bowel necrosis or hollow visceral perforation.
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(ASCO GlI), San Francisco, CA,
United States
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Zeledria Hotel, Madonna di
Campiglio, Italy
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6th Annual Academic Surgical
Congress, Huntington Beach, CA,
United States
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America Hotel, Salt Lake City, Utah,
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The Society of Surgical Oncology
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United Kingdom
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Meeting, Orlando, FL, United States
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GENERAL INFORMATION

World Journal of Gastrointestinal Surgery (World | Gastrointest Surg,
WJ]GS, online ISSN 1948-9366, DOI: 10.4240), is a monthly,
open-access (OA), peer-reviewed journal supported by an editorial
board of 336 experts in gastrointestinal surgery from 35 countries.

The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation
and communication of scientific research results. The open access
model has been proven to be a true approach that may achieve the
ultimate goal of the journals, i.e. the maximization of the value to
the readers, authors and society.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scientists
and the public. As we all know, the significance of the publication
of scientific articles lies not only in disseminating and communicat-
ing innovative scientific achievements and academic views, as well
as promoting the application of scientific achievements, but also in
formally recognizing the "priority" and "copyright" of innovative
achievements published, as well as evaluating research performance
and academic levels. So, to realize these desired attributes of WJGS
and create a well-recognized journal, the following four types of
personal benefits should be maximized. The maximization of per-
sonal benefits refers to the pursuit of the maximum personal ben-
efits in a well-considered optimal manner without violation of the
laws, ethical rules and the benefits of others. (1) Maximization of
the benefits of editorial board members: The primary task of edito-
rial board members is to give a peer review of an unpublished sci-
entific article #a online office system to evaluate its innovativeness,
scientific and practical values and determine whether it should be
published or not. During peer review, editorial board members can
also obtain cutting-edge information in that field at first hand. As
leaders in their field, they have priority to be invited to write articles
and publish commentary articles. We will put peer reviewers’ names
and affiliations along with the article they reviewed in the journal to
acknowledge their contribution; (2) Maximization of the benefits
of authors: Since IWJGS is an open-access journal, readers around
the world can immediately download and read, free of charge, high-
quality, peer-reviewed articles from WJ]GS official website, thereby
realizing the goals and significance of the communication between
authors and peers as well as public reading; (3) Maximization of
the benefits of readers: Readers can read or use, free of charge,
high-quality peer-reviewed articles without any limits, and cite the
arguments, viewpoints, concepts, theories, methods, results, conclu-
sion or facts and data of pertinent literature so as to validate the
innovativeness, scientific and practical values of their own research
achievements, thus ensuring that their articles have novel arguments
or viewpoints, solid evidence and correct conclusion; and (4) Maxi-
mization of the benefits of employees: It is an iron law that a first-
class journal is unable to exist without first-class editors, and only
first-class editors can create a first-class academic journal. We insist
on strengthening our team cultivation and construction so that ev-
ery employee, in an open, fair and transparent environment, could
contribute their wisdom to edit and publish high-quality articles,
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thereby realizing the maximization of the personal benefits of edi-
torial board members, authors and readers, and yielding the greatest
social and economic benefits.

Aims and scope

The major task of IWJGS is to rapidly report the most recent results
in basic and clinical research on gastrointestinal surgery, specifically
including micro-invasive surgery, laparoscopy, hepatic surgery, biliary
surgery, pancreatic surgery, splenic surgery, surgical nutrition, portal
hypertension, as well as the associated subjects such as epidemiology,
cancer research, biomarkers, prevention, pathology, radiology,
genetics, genomics, proteomics, pharmacology, pharmacokinetics,
pharmacogenetics, molecular biology, clinical trials, diagnosis and
therapeutics and multimodality treatment. Emphasis is placed on
original research articles and clinical case reports. This journal
will also provide balanced, extensive and timely review articles on
selected topics.

Columns

The columns in the issues of WJGS will include: (1) Editorial: To
introduce and comment on major advances and developments
in the field; (2) Frontier: To review representative achievements,
comment on the state of curtrent research, and propose directions
for future research; (3) Topic Highlight: This column consists of
three formats, including (A) 10 invited review articles on a hot
topic, (B) a commentary on common issues of this hot topic, and
(C) a commentary on the 10 individual articles; (4) Observation:
To update the development of old and new questions, highlight
unsolved problems, and provide strategies on how to solve the
questions; (5) Guidelines for Basic Research: To provide guidelines
for basic research; (6) Guidelines for Clinical Practice: To provide
guidelines for clinical diagnosis and treatment; (7) Review: To review
systemically progress and unresolved problems in the field, comment
on the state of current research, and make suggestions for future
work; (8) Original Article: To report innovative and original findings
in gastrointestinal surgery; (9) Brief Article: To briefly report the
novel and innovative findings in gastrointestinal surgery; (10) Case
Report: To report a rare or typical case; (11) Letters to the Editor:
To discuss and make reply to the contributions published in W]GS,
or to introduce and comment on a controversial issue of general
interest; (12) Book Reviews: To introduce and comment on quality
monographs of gastrointestinal surgery; and (13) Guidelines: To
introduce consensuses and guidelines reached by international and
national academic authorities wotldwide on basic research and clinical
practice in gastrointestinal surgery.
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Instructions to authors

SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.

Biostatistical editing

Statistical review is performed after peer review. We invite an expert
in Biomedical Statistics from to evaluate the statistical method used
in the paper, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should
be described when they are used to verify the results; (2) Whether
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
standatd errors. Give the number of observations and subjects ().
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any poten-
tial bias, WJGS requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations|, and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization]. [Name of individual] owns stocks and shares in [name of
organization|. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
ot it should be stated clearly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the Wortld Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights

When reporting the results from experiments, authors should fol-
low the highest standards and the trial should conform to Good
Clinical Practice (for example, US Food and Drug Administration
Good Clinical Practice in FDA-Regulated Clinical Trials; UK Medi-
cines Research Council Guidelines for Good Clinical Practice in
Clinical Trials) and/or the Wotld Medical Association Declaration
of Helsinki. Generally, we suggest authors follow the lead investiga-
tor’s national standard. If doubt exists whether the research was
conducted in accordance with the above standards, the authors
must explain the rationale for their approach and demonstrate that
the institutional review body explicitly approved the doubtful as-
pects of the study.

Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
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sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each authot’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wignet.com/1948-9366office. Authors ate
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1948-9366/
g info_20100305152206.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wigs@
wjgnet.com, or by telephone: +86-10-85381891. If you submit your
manuscript online, do not make a postal contribution. Repeated
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins.
Style should conform to our house format. Required information for
each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.
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Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang L, Fu JE, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g. Supported by
National Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should
be provided. Author names should be given first, then author
title, affiliation, the complete name of institution, city, postcode,
province, country, and email. All the letters in the email should be
in lower case. A space interval should be inserted between country
name and email address. For example, Montgomery Bissell, MD,
Professor of Medicine, Chief, Liver Center, Gastroenterology
Division, University of California, Box 0538, San Francisco, CA
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g.
Telephone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]GS, reviewers
of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan
University, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts ate as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...”; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 £ 3.86 2s3.61 + 1.67, P < 0.001; CONCLUSION (no
more than 26 words).
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Please list 5-10 key words, selected mainly from Index Medicus,
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which reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-9366/¢_info_list.htm.

Illustrations

Figures should be numbered as 1, 2, 3, e«., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wijgnet.com/1007-9327/13/4554.pdf; http://
www.wignet.com/1007-9327/13/4891.pdf; http://www.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bats should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ;B G D Be L Bl Ge Lt Tt is our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, "P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of Pvalues can be expressed as °P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, ’F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with @, o, m, O, A, /\, et in a certain
sequence.
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