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INTRODUCTION
I am very pleased to announce that the first issue of World
Journal of Gastrointestinal Surgery (World J Gastrointest Surg,
WJGS, online ISSN 1948-9366, DOI: 10.4240) will be
published on November 30, 2009, whose preparatory work
was initiated on September 27, 2008. The WJGS Editorial
Board has now been established and consists of 328
distinguished experts from 35 countries.
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 communicating
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. To realize these desired attributes of a journal and
create a well-recognized journal, the following four types of
personal benefits should be maximized.

Abstract
The first issue of World Journal of Gastrointestinal
Surgery (WJGS ), whose preparatory work was initiated

on September 27, 2008, will be published on November
30, 2009. The WJGS Editorial Board has now been
established and consists of 328 distinguished experts
from 35 countries. Our purpose of launching WJGS is
to publish peer-reviewed, high-quality articles via an
open-access online publishing model, thereby acting as
a platform for communication between peers and the
wider public, and maximizing the benefits to editorial
board members, authors and readers.

MAXIMIZATION OF PERSONAL BENEFITS
The maximization of personal benefits refers to the
pursuit of the maximum personal benefits in a wellconsidered optimal manner without violation of the
laws, ethical rules and the benefits of others.

© 2009 Baishideng. All rights reserved.

Key words: Maximization of personal benefits; Editorial
board members; Authors; Readers; Employees; World

Maximization of the benefits of editorial board members
The primary task of editorial board members is to give a
peer review of an unpublished scientific article via online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

Journal of Gastrointestinal Surgery

Ma LS. What is the purpose of launching World Journal of
Gastrointestinal Surgery? World J Gastrointest Surg 2009; 1(1):
1-2 Available from: URL: http://www.wjgnet.com/1948-9366/
full/v1/i1/1.htm DOI: http://dx.doi.org/10.4240/wjgs.v1.i1.1
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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.

most recent results in basic and clinical research on
gastrointestinal surgery, including: micro-invasive surgery;
laparoscopy; hepatic, biliary, pancreatic and splenic
surgery; surgical nutrition; portal hypertension, as well as
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.
This journal will also provide balanced, extensive and timely
review articles on selected topics.

Maximization of the benefits of authors
Since WJGS is an open-access journal, readers around
the world can immediately download and read, free
of charge, high-quality, peer-reviewed articles from
WJGS official website, thereby realizing the goals and
significance of the communication between authors and
peers as well as public reading.

COLUMNS
The columns in WJGS will include: (1) Editorial: to
introduce and comment on major advances in rapidly
developing areas and their importance; (2) Frontier: to
review recent developments, comment on current research
status in important fields, 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 associated with
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 for their resolution; (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 the most representative progress and unsolved
problems, comment on current research status, and make
suggestions for future work; (8) Original Article: to report
original and innovative findings; (9) Brief Article: to report
briefly on novel and innovative findings; (10) Case Report:
to report a rare or typical case; (11) Letters to the Editor: to
discuss and reply to contributions published in WJGS, or to
introduce and comment on a controversial issue of general
interest; (12) Book Reviews: to introduce and comment
on quality monographs; and (13) Guidelines: to introduce
consensuses and guidelines reached by international and
national academic authorities on basic research and clinical
practice.

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, conclusion 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[1].
Maximization 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[2,3]. We insist on
strengthening our team cultivation and construction so
that every employee, in an open, fair and transparent
environment, could contribute their wisdom to edit
and publish high-quality articles, thereby realizing the
maximization of the personal benefits of editorial board
members, authors and readers, and yielding the greatest
social and economic benefits.

CONTENTS OF PEER REVIEW
In order to guarantee the quality of articles published
in the journal, WJGS usually invites three experts to
comment on the submitted papers. The contents of
peer review include: (1) whether the contents of the
manuscript are of great importance and novelty; (2)
whether the experiment is complete and described clearly;
(3) whether the discussion and conclusion are justified;
(4) whether the citations of references are necessary and
reasonable; and (5) whether the presentation and use of
tables and figures are correct and complete.

REFERENCES
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SCOPE
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The major task of WJGS is to report rapidly the

Zhu DM. What is the purpose of literature citation? Science
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INTRODUCTION
Stress hyperglycemia is common in critically ill and injured patients and is a component of the “fight or flight”
response. Excessive counter regulatory hormones, such
as glucagon, growth hormone, catecholamines, and glucocorticoids, as well as cytokines, such as interleukin-1 (IL-1),
IL-6 and tumor necrosis factor-α (TNF-α), result in increased gluconeogenesis and insulin resistance, which are
the major factors leading to stress hyperglycemia. Until recently, stress hyperglycemia was considered to be a beneficial adaptive response, with raised blood glucose providing
a ready source of fuel for the brain, skeletal muscle, heart
and other vital organs at a time of increased metabolic
demand. However, retrospective studies in patients undergoing cardiac surgery have suggested that peri-operative
hyperglycemia was associated with an increased risk of
post-operative infections and increased mortality[1-3]. Furthermore, these studies suggested that control of blood
glucose reduced these complications. Hyperglycemia increases oxidative injury, potentiates the pro-inflammatory
response, promotes clotting, causes abnormal vascular
reactivity and impairs leukocyte and mononuclear cell immune responsiveness[4,5].

Abstract
Until recently, stress hyperglycemia was considered to
be a beneficial adaptive response, with raised blood
glucose providing a ready source of fuel for the brain,
skeletal muscle, heart and other vital organs at a time
of increased metabolic demand. Following the Leuven
Intensive Insulin Therapy Trial in 2001, tight glycemic
control became rapidly adopted as the standard of
care in intensive care units (ICU’s) throughout the
world. However, four randomized controlled studies
and the recently published NICE-SUGAR study have
subsequently been unable to replicate the findings of
the Leuven Intensive Insulin Therapy Trial. This paper
offers an explanation for these discordant findings, and
provides a practical approach to glucose control in the
ICU.
© 2009 Baishideng. All rights reserved.

GLYCEMIC CONTROL IN THE INTENSIVE
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CARE UNIT (ICU)
In 2001, van den Berghe and coworkers published a
“landmark study” (the Leuven Intensive Insulin Therapy
Trial) in which they demonstrated that tight glycemic
control (blood glucose between 80-110 mg/dL) using
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intensive insulin therapy improved the outcome of critically ill surgical patients[6]. Following this study, tight
glycemic control was rapidly adopted as the standard of
care in ICUs throughout the world and was endorsed
by the Institute for Health Care Improvement and other
national organizations in the USA and abroad. In 2006,
van den Berghe and colleagues repeated the study design
in medical ICU patients[7]. Although failing to reproduce
improvement in survival in the entire set of patients,
this study demonstrated a reduction in morbidity in the
patients randomized to the tight glycemic group with a
reduction in mortality in the subset of patients with an
ICU stay of three days or more. Following this study,
two multicenter, randomized European studies were
prematurely discontinued due to an alarmingly high rate
of hypoglycemia in the “tight glycemic control” arm
with no mortality benefit[8,9]. Two additional single center, randomized studies showed a trend towards a higher
mortality in the in the “tight glycemic control” arm[10,11].
Recently, a large (6022 patients) multicenter, randomized
controlled study (the NICE-SUGAR study[12]), was published that was unable to confirm the findings of van
den Berghe et al[6,7]. Indeed, this study demonstrated a
2.6% absolute increase in 90-d mortality in patients randomized to tight glucose control (P = 0.02). Summary
data of these five studies (excluding the van den Berghe et al[6,7] studies) demonstrated that intensive insulin
therapy is associated with an increased risk of death with
mortality being significantly lower in the control group
(OR 0.89; 95% CI 0.81-0.99, P = 0.04).
The explanation for the disparate findings between
the van den Berghe et al[6,7] studies and subsequent studies probably lies with the high rate of use of parenteral
nutrition (TPN) in the van den Berghe et al[6,7] studies. In
both van den Berghe et al[6,7] studies, 87% of the calories
were provided via the intravenous route[13]. TPN is associated with severe hyperglycemia. It would therefore
appear counter intuitive to administer large amount of
intravenous glucose to patients with stress hyperglycemia;
this will only compound the degree of hyperglycemia.
Van der Voort and colleagues have demonstrated that the
ICU and hospital mortality of critically ill patients was
independently related to the mean amount of infused
glucose[14]. In a retrospective analysis of 111 hospitalized
patients receiving TPN, Cheung and coworkers reported
that hyperglycemia was independently associated with an
increased risk of cardiac complications, sepsis, acute renal
failure and death[15]. In this study, the mortality of subjects
with blood glucose in the highest quartile was 10.9 times
that of subjects in the lowest quartile. These data suggest
that TPN may have increased mortality in the control arm
of the van den Berghe et al[13] studies; and this may have
accounted for the apparent benefit from tight glycemic
control in those treated with insulin to achieve a blood
glucose of between 80-110 mg/dL. Indeed, a mortality
of 8% (control arm) in predominantly elective cardiac
surgery patients (with a median APACHE Ⅱ score of 9),
appears rather high.
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Tight glycemic control in ICU patients is not benign
and this may account for the higher mortality in the intensive insulin group in the NICE-SUGAR study. The
“harm” of tight glycemic control may be due to the high
rate of both absolute (blood glucose < 40 mg/dL) and
relative hypoglycemia (blood glucose 40-80 mg/dL) in
these patients[7]. Glucose is the sole source of energy for
the brain with demand increasing during stress. Using
cerebral microdialysis in patients following severe brain
injury, Oddo and colleagues demonstrated that tight glycemic control is associated with a greater risk of brain
energy crisis and death[16]. It would therefore appear that
in critically ill patients, hyperglycemia (especially that
induced by TPN) is not desired, but that “low” blood
glucose is even less desired.
The results of the NICE-SUGAR study, as well as the
additional four randomized controlled studies that have
attempted to replicate the van den Berghe et al[6,7] studies, clearly demonstrate that tight glycemic control (70110 mg/dL) has a limited role in the management of
general ICU patients. However, the role of tight glycemic
control in patients undergoing cardiac surgery remains
unclear. In these patients, it is likely that both pre- and
post-operative optimization of blood glucose may improve outcome, however, the optimal blood glucose
target is unknown (probably between 100-140 mg/dL).
In all other ICU patients, it appears reasonable to maintain
the blood glucose concentration between 140-200 mg/dL.
The optimal method for achieving this goal is unclear,
however, a number of options are available. In the control arm of the NICE-SUGAR study, an insulin infusion
was administered if the blood glucose level exceeded
180 mg/dL, insulin administration was subsequently reduced and then discontinued if the blood glucose level
dropped below 144 mg/dL. In our practice, we avoid
parenteral nutrition as there is no data suggesting this
mode of nutritional support has any advantages over
enteral nutrition[17,18]. Furthermore, we use an enteral
formula with a high concentration of lipids (omega-3
fatty acids) and we avoided overfeeding[19]. Mesejo and
colleagues demonstrated that ICU patients fed a “diabetic” tube feed had better glucose control than those
fed a standard enteral formula[20]. In those patients whose
blood glucose remained greater than 180 mg/dL, we
used a twice daily regimen of intermediate acting insulin
together with insulin amounts on a sliding scale to keep
the blood glucose less than 180 mg/dL. We limited the
NPH-intermediate insulin to a maximum of 20 units in
12 h. If this approach did not adequately control blood
glucose (< 200 mg/dL), we then switched to an insulin
infusion. Although the use of sliding scales for insulin
administration in hospitalized patients (who are eating)
is considered a“relic from the past” (and reactive rather
than proactive) this approach does have some utility in
ICU patients who are receiving continuous tube feeds[21].
Further, although the absorption of subcutaneous insulin
may be impaired in the critically ill, absorption may be
adequate for the control of blood glucose.
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EDITORIAL

Liver regeneration, stem cells and beyond
Marcelo AF Ribeiro Jr

transplantation in humans far outweighs the organ supply.
There is sometimes confusion and often misinterpretation
among the liver community regarding the cellular
mechanisms responsible for liver regeneration in different
types of hepatic growth processes. From the clinical point
of view, transplantation of hepatocytes or hepatocyte-like
cells could represent an alternative either to orthotopic
liver transplant in acute liver failure or for the correction
of genetic disorders resulting in metabolically deficient
states.
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STATE OF THE ART
The source of hepatocytes during regeneration will
depend on the nature of the growth process. As pointed
out by Fausto[1], in every case it is necessary to ascertain
whether it has originated from replication of existing
hepatocytes, was generated by differentiation of oval cells
or was produced from bone marrow cells. Replication of
existing hepatocytes is the quickest and most effective way
to generate hepatocytes for liver regeneration and repair.
It is well establish that oval cells will only replicate and
differentiate into hepatocytes when the mature hepatocyte
replication is delayed or entirely blocked. It is also known
that bone marrow cells can generate hepatocytes in
transplanted livers but often the frequency of hepatocytes
produced by this route is very low. Bone marrow cells play
a role as an important source of nonparenchymal cells
such as Kupffer cells and endothelial cells.
When considering the origin of intrahepatic bile
ducts in liver development and the oval cells in adult
liver Endodermal-derived hepatoblasts originate both
hepatocytes and intrahepatic bile ducts that express
albumin and α-fetoprotein (AFP)[2,3]. At the present, it
is established that a bipotential hepatic progenitor cell
(HPC) population expands in human liver diseases.
Together with indigenous hepatic stem cells, stem
cells within the bone marrow are also activated during
liver disease and play central roles in inflammation
and tissue remodeling. Somatic stem cells are expected
to display certain characteristics: (1) self-renewal, (2)
multipotentiality, (3) transplantability and (4) functional

Abstract
Studies of the liver regenerative process have gained
prominence in the last few years, especially with the
interest in stem cell therapy. The regenerative capacity
of the liver, its mechanisms and the role of stem cells
will be discussed in this editorial as well as the role of
artificial tissues and organs aiming to produce a new
liver based on the current literature.
© 2009 Baishideng. All rights reserved.
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INTRODUCTION
Studies of the liver regenerative process have gained
prominence in the last few years, especially with the
interest in stem cell therapy. The demand for whole liver
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long-term tissue reconstitution. Stem cells themselves
are required to maintain their undifferentiated state while
dividing. Progenitor cells in contrast show a limited ability
to self-renew. They comprise distinct subpopulations
with variable lineage potential. Moreover unlike stem
cells, progenitor cells divide rapidly but cannot be
serially transplanted and hence have been named transit
amplifying cells. Activation in the context of stem cells
refers to an expansion of cell number by proliferation
combined with differentiation towards different lineages.
HPCs are thought to be bipotential progenitors capable
of forming either hepatocytes or cholangiocytes.
The mechanisms controlling the HPC response are
under intense investigation. Acute liver injury does not
significantly activate the HPC compartment. The most
common context in which the HPC reaction is seen is when
the cell cycle in hepatocyte regeneration is blocked either
by toxins or replicative senescence in rodent models or
human diseases. Members of the pro-inflammatory tumour
necrosis factor (TNF) superfamily include TNF-α and
TWEAK (TNF-like weak induction of apoptosis), both
of which appear to play pivotal roles in HPC activation.
TNF-α and lymphotoxin (LT), play important roles in both
HPC and hepatocyte-mediated regeneration, TWEAK
stands out by demonstrating differential effects on the
mature hepatocyte and progenitor cells compartments.
This therefore positions TWEAK as arguably the most
important intercellular signal for inducing the HPC
response[4].
Recently a new research field has been developing,
the generation of artificial tissues and organs for clinical
use. Their main indications in the clinical settings are as
sources of material for transplantation, models to study
diseases, drug efficacy, and cellular behavior or phenotype.
The creation of an artificial tissue requires an extracellular
matrix that has architectural, mechanical, and chemical
properties similar to the tissue of interest. The ideal matrix
should also be perfusable, and withstand physiological
culture conditions such as fluid-flow-induced mechanical
stress and strain.
Detergent-based perfusion decellularization of
whole cadaveric tissues provides a platform for tissue
engineering, since after decellularization a matrix with
native chemistry, architecture and mechanical properties is
left. This decellularized matrix can be reseeded with single
or multiple cell types, allowing for the isolation and study
of matrix effects on cell phenotype from the confounding
complexity of normal tissue. This matrix generation has
been successfully applied to the recellularization of liver-

decellularized matrix using rat or human cells generating
functional tissue. Matrix properties are important, because
a cell’s niche affects cellular phenotype, including but not
limited to migration, axonal guidance, proliferation, and
differentiation. This holds true not only for differentiated
cells but also for embryonic stem cells and adult tissuespecific stem cells or progenitors. Niche interactions can
consist of cell-matrix cues (such as glycosaminoglycans and
soluble or matrix-bound proteins) and cell-cell and direct
cell-matrix interactions. Examples of niche interactions
that influence cell phenotype[5-7] include the observations
that hepatocytes exhibit greater phenotypic stability in
the presence of extracellular matrix in 2D or 3D cultures,
whereas matrix chemistry contributes to hepatic zonation,
and that mechanically soft matrix induces quiescence of
bone-marrow-derived mesenchymal stem cells.
So, today the development of 3-D functional tissues
for drug discovery or therapeutic use, is no longer a
dream, several centers have already reached it. The main
challenges for the scientist will be the development of a
bioartificial liver arising from the matrix associated with
the stem cells that can replace the sick liver, is able to
maintain its main functions of metabolism, synthesis and
even regeneration in order to repair subsequent damage,
and that provides good quality of life and also decreases
the high rates of mortality that these group of patients
unfortunately suffer today all over the world on the liver
waiting lists.
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INTRODUCTION

Abstract

Gastroesophageal reflux (GER) is the normal physiologic
reflux of gastric contents into the esophagus. Various
physiologic mechanisms protect the esophagus from
injury, including minimizing reflux itself through the
lower esophageal sphincter, reflex peristaltic clearing of
the esophagus to minimize the time exposure of the
esophagus to the acidic contents, a mucus layer on the
esophageal epithelium to act as a barrier to the acidic
contents, and alkalinization of the acidic contents with
saliva. When one or more of these defense mechanisms
breaks down, pathologic reflux occurs, leading to
symptoms severe enough to affect quality of life and/or
cause pathologic changes in the esophagus such as inflam
mation, ulceration, stricture, Barrett’s esophagus and
possible adenocarcinoma. Heartburn and regurgitation are
the most common symptoms of gastroesophageal reflux
disease (GERD), and are therefore, referred to as the
“typical” symptoms of GERD. However, GER can affect
the upper aerodigestive tract including the hypopharynx,
pharynx, larynx, and tracheobronchial tree. These lead to
symptoms involving these structures which are different
than the typical symptoms of GERD. These symptoms
are referred to as the “atypical” or “extra-esophageal”
symptoms of GERD, or when specifically associated with
the pharynx or larynx, “laryngopharyngeal reflux disease”
(LPRD).

Gastroesophageal reflux disease (GERD) has many
protean manifestations. Some of the most vexing
h ave t o d o w i t h t h e a i r way. G E R D a ffe c t s t h e
tracheobronchial tree directly, leading to aspiration
pneumonia and asthma, or exacerbating existing
pulmonary disease, such as asthma or chronic
obstructive pulmonary disease. In addition to the
respiratory manifestation of GERD, there are unique
pharyngeal and laryngeal manifestations. These
include voice hoarseness, throat-clearing, chronic
cough, globus, and “post-nasal drip”. Linking these
symptoms to GERD is challenging and frequently the
diagnosis is that of exclusion. Despite proton pump
inhibitor therapy being the mainstay of treatment, with
anti-reflux surgery being reserved for intractable cases,
there is no definitive evidence of the superiority of
either.
© 2009 Baishideng. All rights reserved.
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Diagnosis
The diagnosis of GERD-related respiratory manifes
tations can be difficult and is primarily a diagnosis of
exclusion. There are many potential causes of these con
ditions and establishing the causal relationship to GERD
can be vexing. Anecdotally, it seems reasonable to place
more credence in the diagnosis if the respiratory symp
toms appeared or worsened after the onset of GERD
symptoms. However, frequently patients will have re
spiratory symptoms without the typical symptoms of
reflux. Therefore, the use of gastrointestinal, laryngeal,
and tracheobronchial endoscopy, esophageal manometry,
duel channel 24 h pH monitoring, and impedance ma
nometry have been used to supplement the diagnosis[5].

RESPIRATORY MANIFESTATIONS OF
GERD
Prevalence and magnitude
Because the respiratory manifestations of GERD are
so varied, and because different authors have different
definitions of what, in fact, constitute respiratory mani
festations, the exact prevalence is hard to determine.
The best studied prevalence, however, relates to GERDinduced asthma[1], the effects of GERD on chronic ob
structive pulmonary disease (COPD)[2], and aspiration
pneumonia[3].
Havemann et al[1] have performed a systematic review
of the prevalence studies of GERD and asthma. The
studies have focused on the association of patients with
GERD symptoms also having asthma symptoms, abnor
mal pH monitoring studies, endoscopically-determined
esophagitis, and hiatal hernia. Their meta-analysis found
an overall odds ratio (OR) of 2.26 with a 95% confidence
interval (CI) of 1.81 to 2.83 for the presence of asthma in
GERD patients. Alternatively, when evaluating the pres
ence of GERD symptoms in asthmatic patients, they de
termined an OR of 5.5 with a 95% CI of 1.9 to 15.8.
Although not a cause of COPD, GERD can affect
lung function in these patients. Terada et al[2] demonstrated
that COPD patients were more than twice as likely to suf
fer from GERD than normal controls (OR 2.13, 95% CI
0.88-5.25), and those COPD patients who suffer from
GERD were more than twice as likely to suffer exacerba
tions of their COPD in any 6 month period (OR 1.93, 95%
CI 1.32-2.84). Lastly, in a study of death related to GERD,
Rantanen et al[3] found that 41 of the 213 deaths related to
GERD in Finland from 1987 to 2000 were due to aspira
tion pneumonia. Therefore, respiratory complications of
GERD may be potentially fatal.

Medical management
Medical management for GERD-related respiratory
symptoms has proven to be disappointing. Many studies
have been done using a variety of medical acid suppres
sion therapies with proton-pump inhibitors, H2-blockers,
and promotility agents with mixed results. A systematic
review of the data has demonstrated no convincing evi
dence that medical management improves symptoms[4].
Surgical management
Surgical management has been with antireflux opera
tions, specifically laparoscopic Nissen fundoplication.
Most of these reports have been uncontrolled studies in
highly selected patients. The only prospective compara
tive study showed that 74% of patients improved with
surgery, while only 9% of medically-treated and 4% of
controls improved[6].

LARYNGOPHARYNGEAL REFLUX
Prevalence and magnitude
Because the symptoms related to LPRD are common and
non-specific, it is difficult to determine the prevalence
and magnitude of this condition. In a study of patients
presenting with hoarseness, by Cohen et al[7] found that
over 50% had “secondary” laryngopharyngeal symptoms
and over 50% had diagnoses other than LPRD or GERD.

Symptoms
The respiratory symptoms and conditions associated
GERD include asthma, chronic cough, chronic bronchitis,
pulmonary aspiration complications (lung abscess, bron
chiectasis, aspiration pneumonitis), idiopathic pulmonary
fibrosis, COPD, and obstructive sleep apnea[4]. However,
it should be emphasized that a causal, or even an associa
tive, relationship has not been fully determined and con
troversy exists for many of these conditions[4].

Symptoms
Symptoms of LPRD include dysphonia (voice hoarse
ness), globus, chronic throat-clearing, chronic cough, sore
throat, paroxysmal laryngospasm, idiopathic subglottic
stenosis, and postnasal drip[8,9].

Pathophysiology
The pathophysiology of respiratory symptoms of GERD
has not been fully elucidated. Two basic mechanisms have
been proposed[1,4]. These include microaspiration of ei
ther/both acidic and nonacidic gastric contents into the
airway and nervous system-mediated responses. Specifical
ly, with respect to asthma, vagally-mediated bronchospasm
has been proposed as an explanation linking asthma and
GERD in the absence of aspiration[4]. For cough, in ad
dition to aspiration, normal or abnormal stimulation of
afferent nerves, the stimulation of abnormally sensitive af
ferent nerves, and the abnormal integration of stimulation
within the central nervous system have been proposed[4].
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Pathophysiology
LPRD is caused by reflux of gastric contents into the
hypopharynx and larynx. Reflux of acidic contents into
the upper aerodigestive tract is a rare event, with a total
time that the pH < 4 is < 0.01%, compared to 4% in the
distal esophagus[8]. In addition, it has become increas
ingly clear that pepsin, in addition to acid, has a role in
LPRD[10]. Therefore, patients may manifests symptoms
of reflux without exposure to acid. However, the basic
defect in the lower esophageal sphincter appears similar
9
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in patients with GERD, LPRD, and mixed GERD/
LPRD symptoms[11].

2

Diagnosis
As with GERD-related respiratory symptoms, LPRD can
be a difficult diagnosis to secure. The signs and symptoms
are non-specific and can be attributed to several disease
conditions. Usually, a combination of laryngoscopy,
esophageal manometry, duel-channel 24 h esophageal pH
monitoring and, recently, impedance manometry has been
used. Some advocate a trial of proton pump inhibitor
therapy as a means of diagnosis[8].

3

4
5
6

Medical management
Several trials have been conducted evaluating the
effectiveness of PPI therapy in relieving the symptoms
of LPRD. The results have been mixed. A meta-analysis
of the existing trials shows a modest, but not statistically
significant, result favoring PPI treatment (OR 2.0, 95% CI
0.84-3.16).

7
8
9

Surgical management
Studies evaluating the effectiveness of surgical fundoplica
tion on LPRD are surprisingly lacking. The only controlled
trial available assessed the symptom relief of laparoscopic
Nissen fundoplication in patients who were not responsive
to PPI therapy. In this group of patients, fundoplication
also did not improve symptoms[12]. However, it is unclear
how these data relate to patients with LPRD as a whole.

10
11
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REFERENCES
1

Havemann BD, Henderson CA, El-Serag HB. The association

between gastro-oesophageal reflux disease and asthma: a
systematic review. Gut 2007; 56: 1654-1664
Terada K, Muro S, Sato S, Ohara T, Haruna A, Marumo
S, Kinose D, Ogawa E, Hoshino Y, Niimi A, Terada T,
Mishima M. Impact of gastro-oesophageal reflux disease
symptoms on COPD exacerbation. Thorax 2008; 63: 951-955
Rantanen TK, Sihvo EI, Räsänen JV, Salo JA. Gastroeso
phageal reflux disease as a cause of death is increasing:
analysis of fatal cases after medical and surgical treatment.
Am J Gastroenterol 2007; 102: 246-53
Galmiche JP, Zerbib F, Bruley des Varannes S. Review
article: respiratory manifestations of gastro-oesophageal
reflux disease. Aliment Pharmacol Ther 2008; 27: 449-464
Tokayer AZ. Gastroesophageal reflux disease and chronic
cough. Lung 2008; 186 Suppl 1: S29-S34
Sontag SJ, O'Connell S, Khandelwal S, Greenlee H, Schnell T,
Nemchausky B, Chejfec G, Miller T, Seidel J, Sonnenberg A.
Asthmatics with gastroesophageal reflux: long term results
of a randomized trial of medical and surgical antireflux
therapies. Am J Gastroenterol 2003; 98: 987-999
Cohen SM, Garrett CG. Hoarseness: is it really laryngo
pharyngeal reflux? Laryngoscope 2008; 118: 363-366
Mahieu HF. Review article: The laryngological manifest
ations of reflux disease; why the scepticism? Aliment
Pharmacol Ther 2007; 26 Suppl 2: 17-24
Vaezi MF. Laryngeal manifestations of gastroesophageal
reflux disease. Curr Gastroenterol Rep 2008; 10: 271-277
Mims JW. The impact of extra-esophageal reflux upon
diseases of the upper respiratory tract. Curr Opin Otolaryngol
Head Neck Surg 2008; 16: 242-246
Perry KA, Enestvedt CK, Lorenzo CS, Schipper P, Schindler
J, Morris CD, Nason K, Luketich JD, Hunter JG, Jobe BA.
The integrity of esophagogastric junction anatomy in
patients with isolated laryngopharyngeal reflux symptoms.
J Gastrointest Surg 2008; 12: 1880-1887
Swoger J, Ponsky J, Hicks DM, Richter JE, Abelson TI,
Milstein C, Qadeer MA, Vaezi MF. Surgical fundoplication
in laryngopharyngeal reflux unresponsive to aggressive
acid suppression: a controlled study. Clin Gastroenterol
Hepatol 2006; 4: 433-441
S- Editor Li LF L- Editor O'Neill M

百世登

Baishideng

TM©

WJGS|www.wjgnet.com

10

E- Editor Lin YP

November 30, 2009|Volume 1|Number 1|

World J Gastrointest Surg 2009 November 30; 1(1): 11-15
ISSN 1948-9366 (online)
© 2009 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/1948-9366office
wjgs@wjgnet.com
doi:10.4240/wjgs.v1.i1.11

OBSERVATION

Rates of surgical site infection as a performance measure:
Are we ready?
Fernando Martín Biscione
Fernando Martín Biscione, Infectious Diseases and Tropical
Medicine Postgraduate Course, Medicine High School, Minas
Gerais Federal University, 30-130-100, Belo Horizonte, Minas
Gerais, Brazil
Author contributions: Biscione FM solely contributed to this
paper.
Correspondence to: Fernando Martín Biscione, MD, MSc,
Infectious Diseases and Tropical Medicine Postgraduate Course,
Medicine High School, Minas Gerais Federal University,
30-130-100, Belo Horizonte, Minas Gerais,
Brazil. fernandobiscione@yahoo.com.ar
Telephone: +55-31-34099300 Fax: +55-31-33378897
Received: July 2, 2009
Revised: August 25, 2009
Accepted: September 1, 2009
Published online: November 30, 2009

© 2009 Baishideng. All rights reserved.

Key words: Hospital-associated infections; Wound
infections; Performance measure; Quality improvement;
Quality assurance
Peer reviewer: Toshifumi Wakai, MD, PhD, Division of
Digestive and General Surgery, Niigata University Graduate
School of Medical and Dental Sciences,1-757 Asahimachi-dori,
Chuo-ku, Niigata City, 951-8510, Japan
Biscione FM. Rates of surgical site infection as a performance
measure: Are we ready? World J Gastrointest Surg 2009; 1(1):
11-15 Available from: URL: http://www.wjgnet.com/1948-9366/
full/v1/i1/11.htm DOI: http://dx.doi.org/10.4240/wjgs.v1.i1.11

Abstract

INTRODUCTION

With the introduction of quality assurance in health
care delivery, there has been a proliferation of
research studies that compare patient outcomes for
similar conditions among many health care delivery
facilities. Since the 1990s, increasing interest has been
placed in the incorporation of clinical adverse events
as quality indicators in hospital quality assurance
programs. Adverse post-operative events, and very
especially surgical site infection (SSI) rates after specific
procedures, gained popularity as hospital quality
indicators in the 1980s. For a SSI rate to be considered
a valid indicator of the quality of care, it is essential that
a proper adjustment for patient case mix be performed,
so that meaningful comparisons of SSI rates can be
made among surgeons, institutions, or over time. So
far, a significant impediment to developing meaningful
hospital-acquired infection rates that can be used for
intra- and inter-hospital comparisons has been the lack
of an adequate means of adjusting for case mix. This
paper discusses what we have learned in the last years
regarding risk adjustment of SSI rates for provider
performance assessment, and identifies areas in which
significant improvement is still needed.
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Surgical site infections (SSIs) continue to occur and
remain a significant cause of disability among operated
patients, in spite of the substantial advances in our
understanding of their epidemiology, pathogenesis, and
prevention. This short review is intended to explain how
the occurrence of SSI has emerged as a quality indicator
in hospital quality assurance programmes worldwide.
Current limitations of SSI as a benchmarking tool and
areas of further research are identified.

HOSPITAL-ACQUIRED INFECTION RATES
AS PERFORMANCE MEASURES
In the past two decades, we have witnessed striking
changes in the way healthcare systems supply medical
services and patients purchase those services. The
recognition that patients may be exposed to preventable
process mistakes that may be potentially har mful
for their health (specially during hospitalization), as
well as the rising costs of healthcare, have shaped an
effervescent atmosphere characterized by the increasing
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demand for hospital performance measures and quality
assurance programs by governments and consumers[1,2].
Medical mistakes and accidents that lead, or may
lead, to injury during the course of patient assistance
have been known to occur for a long time; however,
their real magnitude and consequences have been
recognized only recently. Similarly, although the concept
of measuring and monitoring adverse events that arise in
hospitalized patients as direct or indirect consequence of
medical assistance was initiated more than three decades
ago[3], the term “adverse event” only gained popularity
and substance since 1991, with the publication of the
shocking Harvard Medical Practice Study I (HMPS-I)
by Brennan et al[4]. This was the very first, large-scaled
study to measure and quantify with scientific accuracy
the prevalence of adverse events and medical negligence
in hospitalized patients[4,5]. In the HMPS-I study, over
30 000 medical records of non-psychiatric patients
discharged from 51 acute care hospitals in New York
State in 1984 were randomly sampled and reviewed for
evidence of adverse events and negligence[4]. An adverse
event was defined as an injury that was caused by
medical management (rather than the underlying disease)
and that prolonged the hospitalization, produced a
disability at the time of discharge, or both. Negligence
was deemed to occur when the care provided to the
patient fell below the standard expected of physicians in
the community. The authors identified that the statewide
incidence rate of adverse events was 3.7%, with 27.6%
of these adverse events due to negligence. Although
70.5% of adverse events led to minor or moderate
health impairment with complete recovery, 2.6% caused
permanent total disability and 13.6% caused death[4].
One decade later, the international medical community
was once again shocked with the publication of the report
“To Err is Human: Building a Safer Health System”, by
the US Institute of Medicine[6]. This report identified
that preventable medical mistakes occurred with high
frequency in hospitals in the US and abroad, and were
responsible for annual costs in the billions, prolongation
of hospital stay, and permanent and severe physical
disability. It was estimated that about 7% of hospitalized
patients are exposed to potential harm from medication
errors, and up to 17% of patients admitted to an intensive
care unit may eventually suffer a severe adverse event[6].
Largely based on the results of the HMPS-I study, the
number of deaths attributable to preventable medical
adverse events in US hospitals was conser vatively
estimated to lay somewhere between 44 000 and 98 000
per year, exceeding the number of deaths due to car crash,
breast cancer, or AIDS[6].
After this report, the recommendation to expand
reporting of serious adverse events and medical errors,
particularly mandatory reporting, received attention[7].
Mandatory public disclosure of hospital performance
measures was further catalyzed by demands from
consumers, who began to argue that healthcare system
users have the right to know about adverse events and the
performance of healthcare providers[7]. Until 2002, only
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20 states in the US had mandatory reporting systems for
hospital adverse events, with the type of adverse event
reported varying widely[7]. Prior to 2004, only two states
(Pennsylvania and Illinois) had legislation that required
healthcare providers to collect and publicly disclose
healthcare-associated infection (HAI) rates, including
SSI rates[8,9]. In 2004, two additional states, Missouri and
Florida, passed disclosure laws[8,9]. As of March 2006, the
number of states had raised to seven[10] and, by the end of
2006, laws for mandatory public reporting of HAI rates
had been enacted in 15 states[11]. The specific objective
of mandatory public reporting is the comparison of
performance between different healthcare providers[8]. The
comparison of HAI rates between hospitals and countries
is often used to draw conclusions about the quality of
healthcare and infection control practice[12]. Despite this,
there are no controlled published data demonstrating that
public reporting of rates of HAI, SSI or other adverse
events improves patient outcome or the performance of
healthcare providers.

RATES OF SSI AS QUALITY INDICATORS
With the introduction of quality assurance in health care
delivery, there has been a proliferation of research studies
that compare patient outcomes for similar conditions
among many health care delivery facilities. Since the 1990s,
increasing interest has been placed in the incorporation
of clinical adverse events as quality indicators in
hospital quality assurance programs [5]. Adverse postoperative events, and very specially SSI rates after specific
procedures, gained popularity as hospital quality indicators
in the 1980s[13,14], and are currently some of the most
widely used hospital quality indicators worldwide[5,15-17].
Other outcomes or processes frequently proposed as
measures of quality in surgical care include postoperative
mortality, postoperative long-term survival, postoperative
functional status and health-related quality of life, other
postoperative morbidity (e.g. anastomotic leak, deep vein
thrombosis), patient satisfaction, postoperative length of
stay, costs, and access[5,18]. Robust evidence shows that
programs for continuous quality improvement in surgical
care, based on the measurement and monitoring of
outcome-based and process-based quality indicators, with
periodic feedback to providers and managers, can be very
effective in reducing post-operative complications, patient
mortality, and costs[19-22].
The public health importance of a health-related
adverse event, and the need to have that event under
strict surveillance, are determined by both quantitative
and qualitative parameters, which can be summarized as
follows[23,24]: (1) the frequency with which the event occurs
in the population under study (as measured, for instance,
by the incidence or prevalence rates); (2) the severity
of the disability that the event causes in the patients (as
measured, for instance, by the prolongation of hospital
stay, impairment in quality of life, mortality, etc.); (3)
the extent to which the adverse event can be prevented
or mitigated by applying scientifically validated clinical
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guidelines or all which is considered good clinical practice
by the scientific community; (4) the direct and indirect
costs associated with the occurrence of the adverse
event; (5) the public interest; (6) the availability of a
methodology for the accurate and timely detection of the
event; (7) when this event is to be used as a performance
measure, the availability of an accurate methodology to
adjust for differences in the distribution of factors that
determine the risk of developing the event. Although
no quality indicator simultaneously fulfills all these
criteria, the rates of SSI after selected surgical procedures
and the rates of central venous catheter-associated
bloodstream infections are considered to meet most of
these requirements[9]. Accordingly, the measurement and
monitoring of the occurrence of these HAI, as well as
the adherence of healthcare providers to recommended
practices to prevent the development of these infections
(e.g. appropriate insertion of central venous catheters,
surgical antimicrobial prophylaxis, etc.) are considered
to be priorities[9]. Some authors argue, however, that the
uncertainty about the “preventable fraction” of HAIs (i.e.
how much the rate of a HAI can be reduced by maximum
prevention efforts) and our current empirical limitations in
risk adjustment methodologies create ambiguity about using
infection rates to determine whether infection-prevention
efforts are adequate in a given facility or unit[25].

different rates of SSI due to reasons other than the quality
of surgical care provided to their patients. Thus, for a SSI
rate to be considered a valid indicator of the quality of
care, it is essential that a proper adjustment for patient
case mix be performed, so that meaningful comparisons
of SSI rates can be made among surgeons, institutions, or
over time[28,29]. So far, a significant hindrance to developing
meaningful hospital-acquired infection rates that can be
used for intra- and inter-hospital comparisons has been the
lack of an adequate means of adjusting for case mix[28,29].
Adjusting an infection rate for case mix is the process by
which the effects of the differences in the composition
(i.e. the distribution of risk factors) of the populations
that are being compared are minimized through statistical
methods[18]. In this context, the comparison of crude
rates of SSI (i.e. without adjustment for case mix) may
lead to meaningless conclusions about the quality of care
provided by a hospital and, more generally speaking, about
its performance[30]. Currently, organizations such as the
Society for Healthcare Epidemiology of America (SHEA),
the Association for Professionals in Infection Control and
Epidemiology (APIC) and the Hospital Infection Control
Practices Advisory Committee (HICPAC) recommend
that, for purposes of public or private reporting, only
rates of HAI that incorporate an adjustment for infection
risk be reported[8,9,11]. In the specific case of SSI rates, the
use of the National Nosocomial Infections Surveillance
(NNIS) system index for adjusting the risk of infection is
advised[8,9,11].

THE NEED TO ADJUST THE RATES OF
SSI FOR CASE MIX
Identifying groups of patients with different risk of
developing an SSI may serve two distinct, but related,
purposes. First, by stratifying patients according to
their risk of developing an SSI, one can improve the
efficiency of surveillance programmes by identifying
high-risk patients and performing targeted surveillance
on the group of selected patients. Second, SSI riskadjustment allows for meaningful comparison or SSI
rates among institutions or surgeons. In the remainder
of this section, we shall focus on the second point.
Practicing surgeons know well that the risk of a patient
developing an SSI is hard to predict. Very often, patients
in which several risk factors are present do not develop
an SSI, and patients in which an SSI was not among
the expected adverse outcomes eventually develop an
infection. This not only reflects the difficulty in predicting
SSI risk on an individual basis, but also reflects the more
general difficulty in predicting SSI occurrence in a given
population. The risk of developing an SSI is influenced by
the complex interaction of factors present before, during
and after the surgical procedure[26]. These factors represent
characteristics inherent in the procedure and the surgical
theatre (the so called extrinsic factors) and factors
inherent to the patients (the so called intrinsic factors)[26,27].
The factors already reported to influence (i.e. increase or
decrease) the risk of developing an SSI amount to a very
large number. Depending on the particular distribution of
known (or unknown) risk factors for SSI in each patient
sample, two or more hospitals or surgeons may experience
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THE NATIONAL NOSOCOMIAL
INFECTIONS SURVEILLANCE RISK INDEX
There are a number of requirements that a SSI riskadjustment methodology should meet if it is to be used
for routine epidemiologic surveillance[27-29]. Ideally, an
SSI risk-adjustment methodology should be: (1) clinically
credible, in the sense that it adjusts the risk of infection
for factors for which a relationship with the risk of
infection is clinically easy to understand; (2) accurate;
(3) simple (for example, an additive scale); (4) applicable
to all patients and surgical procedures at the end of
the surgery; (5) composed by a reduced number of
significant variables, easily measurable and collectable; (6)
transportable, that is, it should be prospectively validated
on specific services or in individual hospitals to document
that it predicts a patient’s risk of SSI accurately in
populations other than that in which it was developed; (7)
above all, it should be clinically effective, in the sense that
it provides useful additional information to clinicians, for
instance, in terms of discrimination[27-29].
So far, no published SSI risk-adjustment methodology
fulfills all these requirements. The most extensively used
SSI risk-adjustment methodology worldwide is the NNIS
system’s risk index, described in 1991 by Culver et al[28].
Briefly, the NNIS system’s risk index includes 3 risk factors
for SSI: an American Society of Anesthesiologists’ physical
status preoperative score of 3, 4, or 5; a surgical wound
classified as contaminated or as dirty or infected; and an
13
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operation lasting more than T hours, with T representing
the approximate 75th percentile of duration of surgery
and depending on the surgical procedure performed[28]. For
cholecystectomy, colon surgery, appendectomy and gastric
surgery, the surgical approach (laparoscopic or open) is also
incorporated in the score[31]. The NNIS system’s risk index
is procedure specific, which means that SSI risk strata are
calculated for pre-specified surgical procedure categories.
Each factor present in the patient by the end of the surgery
adds one point, and the sum over all factors determines the
SSI risk stratum in which the patient is placed: 0 through
4 for cholecystectomy, colon surgery, appendectomy and
gastric surgery; and 0 through 3 for all other procedure
categories[31].
Although this index is indeed clinically credible,
simple, and composed by few variables easily measur
able and collectable at the end of the surgery, its
transportability and clinical effectiveness has not been
extensively evaluated outside US hospitals [32] . The
problem of transportability is of paramount importance.
If a model developed at one site does not apply at other
sites, then these facilities may receive a rating better or
worse than they deserve. Therefore, the use of such
models at facilities other than at those where they were
developed should initially involve the careful application
of validation techniques to identify specific areas of
inconsistency between predictions and outcomes [33].
Another problem with the use of such models is that with
rapid changes in clinical practices over time, any predictive
model for patient outcome may have limited life. To use
the model over a lengthy period, one should conduct
routine validation and update at regular intervals to ensure
that conditions in the validation population have not
changed[33]. This is especially true for the NNIS system’s
SSI risk index: this index was described almost two
decades ago and, since then, we have experienced dramatic
changes regarding pre- and postoperative strategies for the
prevention of SSIs. One of these changes is illustrated by
the decreasing length of hospital postoperative stay. In the
last decades, we have progressively moved to shorter and
shorter postoperative hospital stays, so an ever increasing
number of SSI are becoming evident after the patient has
been discharged from the hospital[34]. The NNIS risk index
was developed at a time in which few hospitals around
the world had post discharge SSI surveillance programs.
In fact, the original validation of the NNIS risk index was
performed in a sample of hospitals in which only 30%
of them had some kind of post discharge surveillance
strategy[28]. So, at first glance, the NNIS risk index would
be suitable for assessing in-hospital SSI risk. In recent
years, some evidence has accumulated showing that the
factors classically associated with SSI occurrence before
hospital discharge are poor predictors of the infections
that develop after hospital discharge [35,36] . To date,
however, no systematic evaluation has been conducted
to assess the impact of the SSIs diagnosed after hospital
discharge on the performance of the NNIS risk index.
Another empirical challenge for SSI risk-adjustment
models is the problem of incomplete post-discharge
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follow-up. Unfortunately, post discharge surveillance of
SSI is laborious, time-consuming and costly, but without
structured post discharge surveillance efforts, these
infections will be missed. In the NNIS risk index, patients
not reached by post discharge surveillance are counted
as uninfected (provided that they did not develop the
infection during hospital stay)[31], artificially reducing the
measured SSI risk. The problem of incomplete followup after discharge has been largely overlooked in SSI riskmodeling, and there are few reports in the literature in
which the problem of missing post discharge information
has been explicitly accounted for[37-42]. In a recent study[43],
we have found that incorporating a post discharge
surveillance indicator to the NNIS risk index can add
potentially useful clinical information, although concerns
about the mechanism that leads to missing post discharge
information must be borne in mind.

CONCLUSION
Surveillance of HAI is an indispensable tool in infection
control. The need to compare rates in one institution with
those in others has led to the development of national
surveillance systems and risk-stratification models. A great
deal of progress toward comparability of SSI rates has
been made, but the problem of risk stratification for the
purposes of comparing patient populations are still under
debate and need further research.
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The primary treatment for type 1 diabetes is multiple
injections of exogenous insulin together with regular
monitoring of blood glucose levels. Intensive insulin
therapy can help prevent long-term diabetic complications
and the introduction of insulin pumps into clinical
practice has raised the possibility of mimicking the basic,
endogenous insulin secretion pattern, which directly
relates to a better glycemic control[1-3]. Despite appropriate
treatment, satisfactory and safe control of blood glucose
levels still cannot be achieved in a small percentage of
patients. Pancreatic islet transplantation has recently
emerged as one of the most promising therapeutic
approaches for improving glycometabolic control in type
1 diabetic patients. The first successful series of islet
allografts was reported in 1990 in surgical diabetes[4],
while the results in type 1 diabetes slowly improved
during the 1990s until 1999. In 2000, the “Edmonton
Protocol” introduced several modifications to the
transplantation procedure, such as the use of a steroidfree immunosuppression regimen and transplantation of
a mean islet mass of 11 000 islet equivalents per kilogram
of patient’s weight[5]. Since this exciting report, clinical
islet transplantation activity has dramatically increased
all over the world. A multi-center trial to evaluate the
reproducibility of the Edmonton study organized by the
Immune Tolerance Network reported variable rates of

Type 1 diabetes mellitus is an autoimmune disease, which
results in the permanent destruction of β-cells of the
pancreatic islets of Langerhans. While exogenous insulin
therapy has dramatically improved the quality of life,
chronic diabetic complications develop in a substantial
proportion of subjects and these complications generally
progress and worsen over time. Although intensive insulin
therapy has proven effective to delay and sometimes
prevent the progression of complications such as
nephropathy, neuropathy or retinopathy, it is difficult
to achieve and maintain long term in most subjects.
Reasons for this difficulty include compliance issues and
the increased risk of severe hypoglycemic episodes,
which are generally associated with intensification of
exogenous insulin therapy. Clinical studies have shown
that transplantation of pancreas or purified pancreatic
islets can support glucose homeostasis in type 1 diabetic
patients. Islet transplantation carries the special
advantages of being less invasive and resulting in
fewer complications compared with the traditional
pancreas or pancreas-kidney transplantation.
However, islet transplantation efforts have limitations
including the short supply of donor pancreata, the
paucity of experienced islet isolation teams, side effects
of immunosuppressants and poor long-term results. The
purpose of this article is to review recent progress in
clinical islet transplantation for the treatment of diabetes.
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success, indicating that the complexity of the procedure
should not be underestimated by new centers entering
the field[6]. In the centers with the most experience in
the procedure, approximately 80% of patients treated
with islet transplantation achieved insulin independence
within the first year post-transplantation[6]. However, the
Edmonton group showed in 2005 that only 7.5% of the
65 patients who received islet transplantation have reached
insulin independence, although the majority of patients
(82%) presented graft survival (C-peptide positivity)[7].
The data indicated the need of further advances in the
preservation of the function of transplanted islets. Islet
transplantation still faces major challenges, especially those
related to cell loss during the process of islet isolation and
the losses related to the graft site, apoptosis, allorejection,
autoimmunity, and immunosuppression.
This review describes recent progress in clinical islet
transplantation for the treatment of diabetes.

ISLET DIGESTION
Human islet isolation is conducted using the standard
Ricordi technique with modifications introduced in the
Edmonton protocol. The introduction of the semiautomated method for controlled pancreatic digestion
using a dissociation chamber (Ricordi Chamber) has
dramatically increased islet yields from human pancreata[18]
and the general principles of this method still form the
basis of current islet isolation technology [19-22]. After
perfusion through the pancreatic duct in a controlled
fashion with a cold enzyme blend of collagenase with
neutral protease, the distended pancreas is then cut into 7
to 9 pieces, placed in a Ricordi chamber, and shaken gently.
While the pancreas is being digested by re-circulating the
enzyme solution through the Ricordi chamber at 37℃, we
monitor the extent of digestion with dithizone staining by
taking small samples from the system. Once digestion is
confirmed to be complete, dilution solution is introduced
into the system. Then, the system is cooled to stop further
digestive activity. The digested tissue is collected in conical
tubes containing 25% HSA and washed with fresh medium
to remove the enzyme.

PANCREAS PROCUREMENT AND
PRESERVATION
Pancreata are procured using a standardized technique
in whole pancreas transplantation to minimize warm
ischemia. University of Wisconsin (UW) solution is
used for in situ perfusion of the donor. The pancreas
is excised immediately after the liver and before the
kidneys and is normally preserved in UW solution[8,9].
We recently reported that the ductal injection of
1 mL/g pancreas weight of a new preservation solution
(modified Kyoto (MK) solution) before pancreas storage
improves islet yields[10,11]. MK solution contains trehalose
and ulinastatin as distinct components. Trehalose has a
cytoprotective effect against stress, and ulinastatin inhibits
trypsin. Ductal injection of the preservation solution
increased the ATP level in pancreas tissue, reduced trypsin
activity during the digestion step, and prevented islet
apoptosis[10]. These data suggest that the ductal injection
of preservation solution leads to improved outcomes for
pancreatic islet transplantation.
Kuroda et al[12] were the first to report that the twolayer preservation method, in which the pancreas is stored
at the interface of UW solution and oxygenated perfluo
rochemical (PFC), is effective for pancreas preservation.
Since then, the two-layer method has been utilized for
many clinical trials in islet transplantation[13-16]. However,
UW solution has several disadvantages, including the
inhibition of Liberase activity. We investigated the features
of MK solution[17]. In porcine islet isolation, islet yield
was significantly higher in the MK/PFC group compared
with the UW/PFC group. Compared with UW solution,
MK solution significantly inhibited trypsin activity in
the digestion step; moreover, MK solution inhibited
collagenase digestion less than UW solution. These data
suggest that pancreas preservation with MK solution
improves islet yield by trypsin inhibition and causing less
collagenase inhibition.
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ISLET PURIFICATION
Islet purification minimizes the risks associated with
islet infusion through the portal vein by reducing the
amount of transplanted tissue. Large-scale continuous
purification using the COBE2991 cell processor, with
Ficoll solutions, is the current gold standard method[20-24].
Recently, the Ficoll-based gradient has been progressively
replaced by iodixanol-based gradients[16,22,25]. We recently
showed the effectiveness of iodixanol-controlled density
gradients on the islet purification step[25]. Islet yield after
purification and rate of post-purification recovery were
significantly higher using iodixanol-based solutions than
with standard continuous gradient purification by Ficoll
solutions. The data suggest that using an iodixanolcontrolled density gradient improves the islet recovery
rate in human islet isolation.
Recently, Ichii et al[26] have reported that an additional
gradient purification method following regular purification
with bottom loading could be of assistance in maximizing
the number of islet preparations successfully used
for transplantation by improving the efficiency of the
purification of trapped islets, which often come from
younger donor pancreata. This supplemental purification
following regular purification could maximize the islet yield
and improve clinical islet transplantation.

ISLET CULTURE/PRESERVATION
Culturing islets prior to transplantation provides flexibility
for evaluation of isolated islets and pre-treatment of
patients. However, it is well known that isolated islets
deteriorate rapidly in culture. Optimum culture conditions
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should provide sufficient oxygen and nutrients, in order to
allow islet cells to recover from isolation-induced damage,
maintain the three-dimensional structure of the clusters
and reduce islet mass loss. Although the Edmonton
protocol required freshly isolated islets to be transplanted
without keeping them in culture[5], most transplant centers
culture isolated human islet preparations before transplant
ation[7,16,21,23,34,27-29].
We evaluated optimal temperature for culture/
preservation of isolated human islets before transplantation.
Isolated islets were cultured or preserved for 48 h in the
following culture/preservation conditions: preservation
at 4℃ in UW solution, culture at 22℃ or 37℃ in culture
medium. Islet morphology after 4℃ preservation was
similar to that of fresh islets, whereas islet diameter after
37℃ or 22℃ culture was smaller than that of fresh islets.
Islet yield significantly decreased at higher temperatures
(24% loss in 37℃ culture and 19% loss in 22℃ culture,
but less than 5% loss in 4℃ preservation). When cultured/
preserved islets were transplanted into diabetic nude mice,
the attainability of post-transplantation normoglycemia
was significantly higher in the 4℃ preservation group than
in 22℃ and 37℃ culture groups. These data suggest that
preservation of isolated islets at 4℃ improves the outcome
of islet transplantation more efficiently than preservation at
either 22℃ or 37℃[30].

refined immunosuppressive protocols.
Bellin et al [38], recently showed improved success
with a modified immunosuppressive protocol, usage of
antithymocyte globulin (ATG) plus etanercept as induction
therapy. Recipients received cyclosporine and everolimus
for maintenance immunosuppression for the first year
posttransplant, with mycophenolic acid or mycophenolate
mofetil subsequently substituted for everolimus. Four of
six recipients who received islet transplantation maintained
insulin independence for more than 3 years. These results
suggest that modifications of immunosuppressive protocol
have been a key to improve long-term graft survival.

CONCLUSION
Islet transplantation is an alternative method to whole
pancreas transplantation in patients with type 1 diabetes
because of its low invasiveness and safety to the recipient[39,40]. Significant progress in clinical islet transplantation
has occurred during recent years, with a progressive improvement of short-term and long term outcomes. The
most recent results indicate that islet transplant recipients
can maintain islet graft function without deterioration beyond 5 years, progressively closing the gap with the results
of whole organ, pancreas transplantation. Although experiments in β-cell regeneration from stem cells are ongoing[41-48], there is still no reliable method to generate β-cells.
Until a new method to generate β-cells is developed,
improving the efficacy of islet transplantation seems the
most realistic and prudent method to cure diabetes.

ISLET TRANSPLANTATION
Isolated islets are transplanted into the recipient liver
through the portal vein with a percutaneous transhepatic
cannulation under sonographic and fluoroscopic
guidance[31]. The potential complications of the method
include portal vein thrombosis, portal hypertension, and
bleeding[32,33]. Heparin has been added to the process in
order to reduce the clotting process, termed the instant
blood mediated inflammatory reaction (IBMIR) [34,35].
Moreover, the use of heparin or anti-coagulative agents
for several days following islet transplantation, together
with intensive insulin treatment for the first weeks after
transplantation have recently been reported as critically
important variables which improve the efficiency of initial
islet engraftment.
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INTRODUCTION
Nowadays intensive care doctors have many artificial
devices to support their patients with failing organs.
They possess different types of hemodialysis devices,
artificial ventilation, artificial heart, aortic balloon
pumping, blood oxygenators, heart-lung machines and
are able to apply total parenteral nutrition in the patient
with short bowel syndrome. However, the patient with
acute liver failure (ALF) is still a major challenge[1].
ALF is a devastating clinical syndrome with a high
mortality (60%-80%, depending on the cause and the
experience of the clinical centre) with most frequent causes
of death being brain edema, SIRS (systemic inflammatory
response syndrome) and multiple organ failure (MOF).
Emergency whole or partial liver transplantation (orthotopic
(OLT) or auxiliary) is the only life-saving therapy.
Many attempts have been made to develop artificial
liver support devices (ALSD): non-biological ones such
as hemodialysis, charcoal hemoperfusion, selective
plasma filtration, plasma exchange, hemo-diadsorption,
albumin dialysis and biological ones such as whole liver
perfusion, liver cell transplantation and bioartificial liver
support.
The status of ALSDs has been the subject of many
reviews, at least one a year, since 2001[2-14]. It does not
seem wise to repeat their contents in this editorial and the
reader is referred to the publications for global and/or
detailed information. From reading them, at least one
common conclusion emerges: devices that only support
the failing detoxification function of the severely diseased
liver are not sufficient to save the lives of ALF patients.
It is generally accepted that the syndrome of ALF is not
only determined by failing hepatic detoxification, but also
by failing hepatic synthetic and regulatory function. This is
also one of the conclusions of a workshop on ALF held
in the USA in 2008[1].
The purpose of this editorial is, however, to analyze
the critical issues that have to be solved in the near
future.

Abstract
Many different artificial liver support systems (biological
and non-biological) have been developed, tested preclinically and some have been applied in clinical trials.
Based on theoretical considerations a biological artificial
liver (BAL) should be preferred above the non-biological
ones. However, clinical application of the BAL is still
experimental. Here we try to analyze which hurdles
have to be taken before the BAL will become standard
equipment in the intensive care unit for patients with acute
liver failure or acute deterioration of chronic liver disease.
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Can it contain a sufficient mass of parenchymal liver
cells?
It is generally accepted (based on safe surgical resections)
that survival is possible with a minimum of 20% of liver
mass with optimal functionality. Assuming that the ALF
patient still has some residual functioning liver mass, a
BAL should contain at least 15% of liver mass. However,
the reality is that isolated liver cells in a bioreactor do not
have optimal functionality, so more than 15% (preferably
20%-30%) of liver mass will be required[34].
Furthermore, it is well known that parenchymal liver
cells function at best in a 3-dimensional (3D) configuration.
In addition their functionality increases when they are cocultured with non-parenchymal cells[35] For these reasons,
the ideal BAL should contain at least a mixture of welldifferentiated liver cells in a 3D configuration at a mass
of at least 20% of the normal liver (200 g cells in 1 kg of
liver). Vital Therapies ELAD® (Extracorporeal Liver Assist
Device) and Hep-Art AMC-BAL have this capacity.

CRITICAL ISSUES
What can we expect from cell or even organ-based
ALSDs?
Whole animal liver perfusion as an ALSD seems to be a
logic approach. There is some experience in a few case
reports[15], but it has never been accepted as a common
treatment, because of its complexity and its important
xenotransplantation-related problems.
There are a few case reports concerning the more
simple technique of liver cell transplantation (LCTX)[16]
as a treatment for ALF. LCTX has at least 2 important
drawbacks: (1) the availability of sufficient amounts
of fully differentiated human liver cells; (2) the so far
unsolved problem of transplanting large amounts (at
least 10% of the normal parenchymal mass) of cells
where there is adequate blood supply.
Ideally, a tissue-engineered transplantable liver should
be the final solution. Such a bioengineered liver (BEL)
should resemble the native liver as much as possible. This
means a composite of parenchymal and non-parenchymal
liver cells in a sponge-like configuration in which a
vascular system provides, by direct plasma contact, oxygen
and nutrients to the liver cells and which is equipped
with a biliary outflow system. Ideally this BEL has to be
connected to the splanchnic circulation (inflow tract), the
caval vein system (outflow tract) and the intestine (biliary
tract).
At present, such a BEL is only in a very preliminary
and experimental phase[17-22] and, as second best to liver
transplantation, patients have to be treated by one of
the existing bioartificial livers (BALs) that can only be
connected outside the body to the patient’s systemic blood
circulation
A BAL is defined as a bioreactor charged with liver
cells that is connected outside the body to the blood or
plasma circulation of the patient. Since a BAL supports
both the failing detoxification and the failing synthetic
and regulatory function of the diseased liver, it should
have a beneficial effect on the degree of hepatic coma
and the severity of MOF and, last but not least, on
survival of ALF patients and preferably also of patients
with acute on chronic liver disease (AoCLD).
In general, 4 types of BAL bioreactors can be disting
uished: hollow fiber; flat plate and monolayer; perfused
beds/scaffolds; encapsulation/suspension. Every system
has its pros and cons. For details see Allen et al[2].
To prove their right to belong to the standard equip
ment of an intensive care unit BALs need to be validated
in randomized, controlled clinical trials. Several questions
have arisen as to whether pre-clinical research on BALs
has been sufficient to justify their clinical application.

How is bi-directional mass transport of oxygen,
carbon dioxide, nutrients and liver cell products best
guaranteed?
In BAL devices, bi-directional mass transfer is needed
to provide nutrients to sustain cell viability and allow
export of therapeutic cell products. Although most device
designs address this, there are important limitations
involving the use of semi-permeable membranes as
a barrier between plasma and the bio-component.
Bioreactors in which direct contact between plasma and
the liver cells is guaranteed or those using semi-permeable
membranes with high porosity are preferred.
In addition, liver cells need sufficient oxygen supply
to function optimally[36]. The amount of oxygen actually
dissolved in plasma is insufficient in this respect.
Therefore, the cells in the bioreactor should see either full
blood (with many problems such as hemolysis, clotting
and platelet loss) or plasma with an extra oxygen carrier
such as fluorocarbons[37] or locally supplied oxygen by
oxygen capillaries interwoven with the cell containing
hollow fibers (Modular Extracorporeal Liver Support)[38]
or matrix (AMC-BAL) [39] inside the BAL: a so-called
internal oxygenator.
Do BALs support drainage of bile?
Another aspect of current BALS is the universal absence of
functional biliary excretion into an isolated compartment.
Liver cells in 3D configuration can form functional
canaliculi, but it is unknown to what extent biliary
compounds still accumulate intracellularly and whether
these will shorten the vitality of the cells. If some export
of biliary compounds occurs at the basal lateral side to the
plasma compartment a hybrid system removing them from
this compartment is a logic next step. This might mean
a modular system in which a BAL is combined with an
artificial liver support device such as hemodialysis, charcoal
hemoperfusion or albumin dialysis[40].

How good are results in experimental animals?
In general, the answer is positive. In many different
models of ALF several BALs based on animal liver
cells have shown to prolong survival significantly in
comparison to standard treatment[23-33].
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Table 1 BALs to be commercialized
Company

Device

Characteristics

Clinical experience & future plans

HepaLife

Hepa-Mate™ (previously Cryopreserved porcine cells, treatment 3-6 h for 1-5 d,
HepatAssist)
charcoal column, and centrifugal plasmapheresis. Cell
mass previously 60 g, in future trial 160 g
Vital therapies
ELAD®
Two-chambered hollow fiber cartridge with
immortalized human C3A cell line. Treatment up to
10 d. Ultrafiltrate perfusion. 4 replaceable cartridges.
Cell mass 4 g × 200 g
Beijing and Nanjing TECA-BALSS/HBAL
Porcine cells (10-20 billion cells), outside compartment
Universities
of hollow fiber devices
Hep-Art
AMC-BAL
Perfused scaffold, oxygenation in situ, 10-15 billion
freshly isolated SPF porcine hepatocytes

Phase Ⅱ/Ⅲ with HepatAssist in 171 ALF
patients, only 9% improvement in OLT/NR as
compared to controls. New trial in preparation
Controlled study with 25 ALF patients
completed. 92% recovery OLT/NR. Controlled
clinical trial in 49 AoCLD patients in China
Phase I, 15 patients ALF and 3 patients AoCLD
Phase Ⅰ/Ⅱa; 14 ALF patients. Safe, no PERV
transmission

BAL: Biological artificial liver; ALF: Acute liver failure; OLT: Orthotopic liver transplant; AoCLD: Acute on chronic liver disease; PERV: Porcine
endogenous retrovirus; NR: Native recovery; SPF: Specified pathogen-free; ELAD®: Extracorporeal Liver Assist Device; BALSS: Bioartificial Liver Support
Systems; HBAL: Hybrid Bioartificial Liver; AMC-BAL: Academic Medical Center University of Amsterdam-Bioartificial Liver.

How long do cells remain viable and functional?
Cell viability is of paramount importance for the life
supporting capacity of a BAL. The experience is that
primary liver cells in a bioreactor lose functionality over
time. With this already being the case under optimal
culture conditions, it is especially problematic when the
environment of cells is 100% human plasma. A decrease
in function is even more marked if cells have to live in the
plasma of ALF patients[41-46]. Increased concentrations of
toxic products and probably decreased concentrations of
essential nutrients play a role in this regard. For this reason,
BALs are only temporarily sufficiently functional and have
probably to be replaced after a critical time by fresh ones.

Vital Therapies just finished a controlled clinical trial
in 49 AoCLD patients in China. At its website (www.
Vitaltherapies.com) one can read: “The pivotal China
trial enrolled 49 patients and was carried out to support
the registration of ELAD in China. It demonstrated
statistically significant improvement in transplant free
survival for acute-on-chronic liver failure patients treated
with ELAD compared to the control group. These were
mostly hepatitis B patients. VTI filed an application for
marketing approval with the China SFDA in September
2007 and this application remains under review. These
results remain to be confirmed in studies outside China”.
HepaLife (www.hepalife.com) is promoting the
Demetriou system (formerly brought by Circe and Arbios)
that is based on cryopreserved porcine liver cells combined
with a charcoal column connected to a plasmapheresis
circuit. More than 200 patients have been treated by this
system. In a multicenter controlled clinical trial in 181 ALF
patients, time to death was significantly prolonged only in a
subgroup of 83 patients with ALF of known etiology.
The Chinese ALSDs (TECA BALSS and HBAL) and
the Dutch AMC-BAL have been tested in Phase 1-2a
trials but are not yet commercially available.

Which cells can be used in the BAL?
Freshly isolated or cryopreserved porcine liver cells or
a human hepatoma cell line have been most frequently
used as the biocomponent in clinically applied bioartificial
livers.
Because of the xenotransplantation-related disadvant
ages of porcine cells (immunological reactions and
possible pig endogenous retrovirus transmission)[47-50]
and the shortage of primary human hepatocytes, a welldifferentiated human liver cell line seems to be the Holy
Grail. Such a cell line will have minimal immunogenicity,
no risk of xenozoonosis and required functionality and
availability.
Primar y sources for the development of such
human cell lines are human liver tumor derived cell lines,
immortalized fetal or adult hepatocytes and stem cells
of hepatic, hematopoietic, mesenchymal or embryonic
origin. However, in all cell types tested so far, the in vitro
differentiation cannot be stimulated to such an extent that
functionality reaches that of primary human hepatocytes.
The future lies in having more insight into differentiationpromoting factors and the influence of matrix and coculture conditions on the functionality of liver cell lines[51].

Why is clinical proof of efficacy rather limited?
There are a few explanations: (1) The hardware used for
bioreactors has not always been optimal. Hollow fiberbased bioreactors will have mass transfer restrictions
and the absence of an internal oxygenator will limit cell
functionality if plasma perfusion is the approach to the
patient’s blood circulation. In addition not all BALs have
a 3D configuration of the liver cells. (2) The optimal
human liver cell line is still not available. Hepatomaderived cell lines are not fully differentiated, nor are
immortalized liver cell lines. Future developments in this
regard are urgently needed. (3) In the already published
clinical trials, patient populations have been rather
diverse making intention-to-treat analyses disappointing.
(4) If BAL treatment is applied in ALF patients to bridge
the waiting time for OLT, post-transplantation survival is
not only dependent on BAL treatment but also on OLT.

What is the current situation?
A few BAL systems are currently in the process of being
commercialized (Table 1).
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CONCLUSION
Taking all these considerations together there is certainly
a future for the BAL, based on pre-clinical data and the
lessons that have been drawn from the existing controlled trials. A well-differentiated human liver cell line is
still the Holy Grail. If this cell line were available, future
clinical trials should be done with it in a BAL consisting
of minimal mass transfer restrictions and equipped with
cell oxygenation in situ, loaded with a sufficient 3D mass.
Eventually it should be combined with albumin dialysis
and refreshed after a critical time. The trial population
should be as homogeneous as possible and well defined
with regard to survival capacity.
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INTRODUCTION
It is indeed despairing to read articles on gallbladder
cancer outcomes which always begin with the reference
to the disease as one that is associated with a dismal
prognosis. Surgery remains the only treatment modality
associated with a benefit in terms of sur vival [1] in
gallbladder cancer. However, what is most disconcerting
is the lack of consensus across the world on what
constitutes an optimal operation for a given stage of the
disease. Many of the surgical concepts in gallbladder
cancer are based on what “we think” as appropriate. The
confusion is aptly summed up by the paper by Sasaki et al[1]
in which 16 different resections had been performed.
The cause for all this uncertainty stems from the fact
that this disease is relatively uncommon around the
world and so hardly any (if at all) of the approaches have
been evaluated in an evidence-based manner. Another
confounding factor is the difference in the etiology and
pathogenesis of the disease in Japan (from where most of
the reported data on surgical management of gallbladder
cancer arises) and the rest of the world[2]. This brings
us to the question of whether we can draw conclusions
from the existing literature that can aid us in deciding the
correct surgery.

Abstract
The outcomes for gallbladder cancer remain largely
dismal to this day. Overall, the low incidence of
gallbladder cancer around the world coupled with an
even lower number of patients amenable to surgery at
the time of presentation, has precluded the generation
of evidence-based guidelines for the management of
this cancer. However, while the incidence of the cancer
may be decreasing in some parts of the world, in other
countries such as India, Japan and Chile, gallbladder
cancer continues to affect a sizeable population of
patients. As such, there is a growing need to define
what constitutes an adequate surgery for each stage
of this cancer, based on sound evidence. This editorial
provides a broad overview of the existing problems in
the management of gallbladder cancer and appeals for
multi-institutional studies aimed at answering some of
the pertinent questions on the surgical management of
gallbladder cancer.
© 2009 Baishideng. All rights reserved.
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this is that in the early stages of the disease, excision of
the bile duct would aid clearance of lymph nodes and
occult cancer cells along the hepatoduodenal ligament
and in the connective tissue[22]. In the advanced stages,
it was intended to address the issue of perineural
invasion[23]. However, while some Japanese surgeons have
demonstrated a benefit in terms of overall survival[24-26],
others have failed to do so[27-29]. Moreover, numerous
studies have highlighted the increased morbidity associated
with routine excision of the duct[27,28,30]. However, despite
all this controversy, there do exist specific indications
where the extrahepatic duct may have to be excised and
these include a positive cystic duct margin, presence
of an anomalous bile duct junction, and synchronous
malignancy in the extrahepatic bile duct, as well as to aid
lymph nodal clearance when there are large lymph nodes,
the clearance of which may be associated with a risk of
devascularizing the common bile duct.

CURRENT SURGICAL PRACTICE
T1 stage
Most surgeons would agree that for a tumor that is T1a
by the TNM classification[3], a simple cholecystectomy
constitutes an adequate surgery. However, the view on
T1b tumors is not so clear. While some authors have
suggested that a simple cholecystectomy is sufficient in
such patients[4,5], we[6] and others[7], have found evidence
of lymph node metastases in these patients as well as
disease in the gallbladder fossa (even up to 35%)[5,6]. This
seems to indicate that performing a lymphadenectomy
with excision of at least a wedge of liver tissue from
segments 4b and 5 seems to be prudent[8], the benefit of
which needs to be studied in prospective randomized
studies.
T2-4
In the case of tumors that are T2-4, the basic principles
of resection include a cholecystectomy with an en bloc
resection of the liver, with a lymphadenectomy with or
without a radical resection of the bile duct[7]. The extent
of liver tissue to be resected continues to be a matter
of conjecture. Some surgeons routinely prescribe major
hepatic resections for all stages of gallbladder cancer[9-11].
However, there is growing evidence that major hepatic
resections are associated with an increased morbidity
(intra-abdominal abscesses, bilomas, hepatic failure)
and even mortality[11-13]. Even here, there is increasing
evidence that major resections may be devoid of any
survival benefit [9,14,15] as compared to 2-3 cm wedge
resections of segment IVb and V.

PORT-SITE METASTASES
With the increasing use of laparoscopic cholecystectomy,
there will always be a risk of port-site metastases. Again
the management of port-site metastases in patients who
are undergoing radical resection for incidental gallbladder cancers seems to be contentious. While, Giuliante
et al[31] recommended routine “complete” excision of
the port sites, surgically this may not always be feasible.
More importantly, there is no evidence to date to indicate that routine excision of the port sites improves
overall survival.

PATIENTS WITH METASTATIC DISEASE

ROLE OF LYMPHADENECTOMY

In patients with stage Ⅳ disease, there remain proponents
of radical surgery[25,32,33] even in stage Ⅳ disease. However,
prior to interpreting these results it must be understood
that patients with stage Ⅳa and even b need not have
distant metastases. Thus the survival advantage that has
been demonstrated [32,33] is primarily in those patients
without liver, peritoneal or distant metastases. More
robust data is needed to determine whether there exists
a survival benefit of radical resections in these patients
or, for that matter, even in patients with liver metastases
(anecdotal reports exist on the benefit of radical surgery
in these patients).

In most solid organ cancers, including gastric and
colorectal cancers, lymphadenectomy provides important
staging information and it may also be associated with
a reduction in local recurrence. In gallbladder cancers,
while most surgeons perfor m a standard regional
lymphadenectomy (which includes lymph nodes around
the cystic duct, pericholedochal and hepatoduodenal ligaments), some surgeons recommend an extended resection
to include retroportal, posterosuperior pancreaticoduodenal, posteroinferior pancreaticoduodenal, common
hepatic artery, celiac, superior mesenteric and interaorticocaval lymph nodes for tumors that are stage Ⅲ and Ⅳ[16].
However, the benefit of such an exercise in improving
overall survival remains contentious[17,18]. In addition, attempts should perhaps be made to define a minimum
number of lymph nodes (from specific locations) necessary for optimal staging (and perhaps prognostication) of
gall bladder cancer.

FUTURE PERSPECTIVES
With a reported decline in the incidence of gallbladder
cancer (based on the surrogate marker of gallbladder
cancer mortality) in the United States, Australasia and
most parts of Europe[34], it appears that the drive to
generate more evidence on the appropriate surgery for the
cancer must come from countries with a higher incidence
of the disease.
Pertinent aspects that need to be answered in the
management of gallbladder cancer include: (1) consensus
definitions of the various surgeries to be performed for

EXTRAHEPATIC BILE DUCT RESECTION
Japanese surgeons have long since recommended the
routine excision of the extra-hepatic bile duct in all
stages of gallbladder cancer[19-21]. The rationale behind
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gallbladder cancer. There has been a considerable overlap
and interchangeable use of terms when defining the surgery performed in gallbladder cancer including extended
cholecystectomy and radical cholecystectomy[35]; (2) the
role of radical cholecystectomy in T1b disease; (3) the role
of extrahepatic bile duct resection in the various stages
of the disease; (4) the extent of liver/gallbladder bed to
be resected for each stage of the disease; (5) the extent
of lymphadenectomy for the different stages of the disease. The latter aspects can probably be best answered
by randomized controlled trials which would need a large
number of patients to be enrolled in multicenter studies.
Such a task would require a large collaborative effort from
institutions in high incidence areas around the world.

12
13

14

15
16

CONCLUSION
We should accept the fact that gallbladder cancer is a
disease with low numbers of patients amenable to surgery.
Thus, instead of retrospectively analyzing individual
institutional data, high volume institutions with the
necessary expertise for treating gallbladder cancer should
collaborate with a view to generating strong evidence to
support the different surgical strategies - a move that may
provide us with the evidence-based surgical guidelines we
are looking for to better enable us to tackle this dreadful
disease.
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accordingly. Even more desirable is the identification of
potential responders before the start of neoadjuvant
therapy. Preliminary molecular data on biopsy specimens
demonstrate the possibility of early response prediction
in these patients. We present the current knowledge
on response evaluation and prediction in esophageal
cancer and draw conclusions for future clinical practice
and studies in this review.
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Abstract
Since the introduction of multimodal therapy regimens,
the prognosis of esophageal cancer has improved. There
is undoubtedly true for patients with surgically resected
tumors in the case of a response to neoadjuvant
chemotherapy or chemoradiation. Important conclusions
can be drawn from this regarding the indication for
perioperative therapies, the radicality of surgery, or
the surgical indications. Thus, most of the current
research in this field is aimed at the early identification
of this subset of patients, at the beginning of, or even
before, neoadjuvant treatment. Conventional staging
tools have failed to predict responses to neoadjuvant
therapy. However, molecular imaging methods, e.g.
positron emission tomography (PET)-scans, have shown
promising results in the early selection of responders
and non-responders during the course of neoadjuvant
therapy, allowing physicians to alter the treatment plan
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INTRODUCTION
The last decade has seen a change in the therapy of patients with esophageal cancer. For many years, the standard therapy for locally advanced lesions has been surgical
resection. However, overall survival for patients with locally advanced tumors after resection remains poor, with
a five-year survival rate between 10% and 30%[1,2]. Most
patients still present with an advanced tumor stage; therefore, multimodal therapy regimens have been introduced,
some using neoadjuvant chemotherapy or radiochemotherapy followed by radical resection, whereas others use
adjuvant protocols[3]. Furthermore, trials have been presented in which surgery was omitted completely. Currently,
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there is no evidence-based international agreement on
one or the other multimodal approach. The results have
been conflicting. Some have demonstrated a benefit for
neoadjuvant radiochemotherapy, others for neoadjuvant
chemotherapy, and some favour an adjuvant approach.
Other published studies did not find any difference in survival for a multimodal concept. There are multiple reasons
for these marginal differences and for the controversies
in the preferred regimens, such as the heterogeneity of
the groups analyzed, mixing squamous cell cancer of the
esophagus with esophageal adenocarcinoma or analyzing
true esophageal adenocarcinoma (Barrett’s cancer) together with carcinomas of the esophago-gastric junction and
proximal gastric carcinomas. It is very important to stress
that esophageal adenocarcinoma and squamous cell cancer of the esophagus have to be considered as completely
different entities and therefore separate analysis is mandatory[4]. Additionally several protocols for chemotherapy
and radiochemotherapy have been used. However, careful
analysis of the published results indicates that there is
always a subset of patients benefiting from the multimodal approach[5]. These are patients who show a response
to the respective neoadjuvant or adjuvant protocol. This
is the case for all the different regimens applied. Unfortunately, in most studies the treatment response is not
clearly defined. The current gold standard for response assessment is the pathohistological statement of the amount
of viable tumor cells within the resected specimen. This
gold standard might be an adequate tool for all adjuvant
protocols because of the opportunity to tailor postresection therapy accordingly. However, the current trend
favors neoadjuvant trials. The Patterns of Care studies in
the US showed that neoadjuvant chemoradiation therapy
increased from approximately 10% during 1992-1994 to
approximately 26% in 1996-1999 for locally advanced
esophageal carcinomas[5]. A meta-analysis of the survival
benefit in the neoadjuvant setting found an increase in
survival for neoadjuvant radiochemotherapy in squamous
cell cancer of the esophagus and to a lesser extent for
adenocarcinoma using chemotherapy alone. Protocols
using radiochemotherapy in the neoadjuvant setting in patients with esophageal adenocarcinoma did show a benefit
compared to chemotherapy alone[6]. For this preoperative
approach, the pathohistological assessment of response
is available too late to modify any preoperative protocols.
Therefore, current research activities aim to identify predictors of response early or even before the neoadjuvant
concepts are applied to individualize therapies according
to the respective tumor behaviour.
There are several theoretical components available for
the prediction of pretherapeutic response. Demographic
data, initial staging imaging tools, biopsies, and serum.
Pure clinical response evaluation after neoadjuvant therapy for esophageal cancer is highly inaccurate[7]. Despite
numerous studies in this field, no clear reliable candidate
marker predicting response was identified. However, recent studies using new technologies such as gene chips
or molecular imaging have shown promising early results
towards a response prediction or response evaluation.
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Table 1 Histopathological response classification according to
the amount of residual tumor within the tumor bed according
[9]
to Becker et al
Grade

Description

Response

1a
1b
2
3

No residual tumor/tumor bed
< 10% residual tumor/tumor bed
10%-50% residual tumor/tumor bed
> 50% residual tumor/tumor bed

Responder
Responder
Partial responder
Non-responder

HISTOPATHOLOGICAL RESPONSE
The current gold standard for response prediction is the
histopathological assessment of the tumor regression
grade as described by Mandard et al[8] and slightly modified
by Becker et al[9] for esophageal and gastric tumors. This
regression grading system stratifies response based on
the biological effect of radiation or chemotherapy on the
amount of remaining viable tumor cells. There are three
to five grades based on the ratio of fibrosis to remaining
viable tumor content. Complete pathohistological
response means that there are no viable residual tumor
cells present. Partial response is defined as the presence
of tumor cells scattered through the fibrosis, and minimal
regression showing residual cancer outgrowing fibrosis.
Absence of any regressive changes is considered a nochange situation. For esophageal and gastric tumors,
Becker et al [9] described a clinically useful four-grade
classification based on an estimation of the percentage of
vital tumor tissue in relation to the tumor bed (Table 1).
Patients with no or < 10% residual tumor cells (tumor
regression score 1) are classified as responders. All other
tumors (tumor regression score 2: 10%-50% residual
tumor cells and tumor regression score 3: > 50% residual
tumor cells) were classified as non responders. This
tumor response grading system is clearly associated with
survival and currently serves as the gold standard for
response assessment. However, this prognostic system is
not available prior to neoadjuvant therapy and therefore is
more useful in the potential adjuvant setting.
To date, a predictor of response based on demographics
or conventional imaging information has not emerged.
Performance status, primary location or age has not been
shown to be associated with pathological response[10].

APPROACH TO RESPONSE ASSESSMENT
In addition to the availability of components such as serum
or biopsies, several methods have been used to predict as
early as possible the response to neoadjuvant therapy. In the
past, most studies used immunohistochemical methods to
assess the response. The approach to the analyzed proteins
has been either chemotherapy drugs driven or proteins
have been chosen that have been shown to play a role in
the behaviour of certain malignancies. However, single
potential biomarkers have failed to sufficiently predict
response to neoadjuvant therapy. This is not surprising
considering the complex interactions between all the gene
products expressed by the cells, and the many proteins

31

November 30, 2009|Volume 1|Number 1|

Theisen J et al . Individualized therapy of esophageal cancer

involved in numerous cellular functions, such as apoptosis,
DNA repair, and the metabolism and detoxification of
drugs; all of which contribute to the individual response of
a given tumor. Therefore, it is likely that multiple markers
are needed to define the sensitivity or resistance of tumors
to specific drugs. In recent years, new technologies using
microarray gene chips or proteomics have been used for
response prediction studies. These technologies enable the
analysis of thousands of genes at the same time with a
single biopsy specimen at the RNA/DNA or protein level.
Molecular imaging has emerged in recent years as an
important technique. Many studies have been published
showing a significant correlation of tumor metabolism and
pathohistological response. Based on these results, therapy
regimens have been successfully changed according to
the response behaviour. Unfortunately, this information
is not available prior to the therapy. At least two weeks of
the neoadjuvant chemo - or radiochemotherapy has to be
given before the molecular imaging is able to distinguish
between responders and non-responders.

expression more frequently showed clinically determined
regression after RCTx than tumours that were negative
for CHK2 expression, whereas other parameters did not
correlate with tumour regression. Expression of ATM
correlated with expression of CHK2 and p53-phospho.
In contrast to histopathological response evaluation, none
of the molecular parameters under investigation correlated with overall survival.
Other studies aimed to identify genes or proteins involved in resistance to 5-FU or cisplatin, found that 5-FU
metabolism pathway genes, such as TS (thymidylate synthase), TP (thymidine phosphorylase), and DPD (dihydropyrimidine dehydrogenase), or genes involved in DNArepair mechanisms, such as ERCC-1 (excision repair cross
complementing), GSTP-1 (Glutathione S-transferase), or
nm23-H1, were somewhat predictive for the response behaviour in patients with neoadjuvant radiochemotherapy.
These studies were done either by immunohistochemistry
or quantitative RT-PCR technologies[13,14].
Metallothionein (MT) is a small protein involved in
many patho-physiological processes such as detoxification, cell proliferation, apoptosis, and therapy resistance.
Kishi et al[15] demonstrated that high expression of this
protein is associated with a poor prognosis due to nonresponse in patients with localized squamous cell cancer
of the esophagus who received neoadjuvant radiochemotherapy. However, no such association could be found
in another study by Harpole et al[16].
To date, however, none of these studies has shown
one independent predictive factor on multivariate analysis.
With regard to molecular markers, the p53 gene is one
of the most widely investigated genes in human cancer. It
has been found as a prognostic indicator in many different
carcinomas[17,18]. It plays a crucial role in repairing DNA
of damaged cells, is involved in triggering apoptosis, and
might be intrinsically involved in the response to radiochemotherapy. Several studies have examined p53 expression
and the response to radiochemotherapy in esophageal
cancer[19,20]. In patients with squamous cell cancer of the
esophagus, Seitz et al[21] used immunohistochemistry to
demonstrate a significant association of p53 overexpression and decreased response rates. Other groups have not
found this association[22]. It is postulated that this difference might be due to gene deletion, failure of transcription, or a non-stabilizing mutation, all of which might lead
to loss of p53 function[23].
The protein p21 is transcriptionally regulated by p53
by ionising radiation. This can cause cell cycle arrest
and apoptosis. p21 is involved in disruption of regulatory networks and might be a good candidate gene for
radioresistance prediction. However, as with many other
single gene studies, the published results have been controversial. Some studies describe a positive correlation
of p21 positivity and response or survival, while others
were not able to demonstrate a correlation of p21 expression and response to radiochemotherapy[24-26].
Much research has been done in the past in studying
COX-2 (Cyclooxygenase-2) expression and response in
esophageal cancer. COX-2 plays an important role in

MOLECULAR RESPONSE PREDICTION
IN ESOPHAGEAL SQUAMOUS CELL
CANCER
Patients with locally advanced squamous cell cancer of the
esophagus are currently treated with either neoadjuvant
radiochemotherapy or definitive radiochemotherapy.
These regimens differ in the radiation dosages used.
In the neoadjuvant setting, approximately 45 Gray are
administered followed by esophagectomy with lympha
denectomy. Radiochemotherapy without resection applies
approximately 50 to 60 Gray to the tumor region and the
corresponding lymph nodes areas.
In a retrospective study of 68 patients with locally
advanced esophageal squamous cell cancer who received
a multimodal treatment with 5-Fluorouracil (5-FU) based
radiochemotherapy, Sarbia and colleagues examined the
correlation of the presence of genetic polymorphisms
in genes involved in folate metabolism with the response
behaviour and outcome[11]. The DNA of pretherapeutic
biopsies was genotyped for common genetic polymorphisms of MTHFR (5,10-methylenetetrahydrofolate reductase), MTR (Methionine synthase), and TS (thymidylate
svnthase) tandem repeat polymorphisms. Tumors with
an MTR wild-type genotype showed a shorter survival in
contrast to tumors with an MTR variant genotype. This
correlated with the response behaviour, where tumors
with an MTR variant genotype responded more frequently
to the neoadjuvant radiochemotherapy. In a subsequent
study by Sarbia and colleagues, the expression of proteins
involved in DNA repair and/or cell-cycle regulation, including p53 (phosphorylated at Ser15), EGFR (Epidermal
Growth Factor Receptor), ATM (ataxia-telangiectasia
mutated) protein kinase (phosphorylated at Ser1981), and
checkpoint kinase 2 (CHK2) (phosphorylated at Thr68),
was correlated with the response to RCTx and with
overall survival[12]. Tumours that were positive for CHK2
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prostaglandin synthesis and is involved in angiogenesis
and tumor growth. Results from cervical cancer demonstrating a predictive potential of COX-2 mRNA expression have been adapted to squamous cell cancer of the
esophagus[27]. A study by Takatori et al[28] of 29 patients
with esophageal squamous cell cancer who received
neoadjuvant radiochemotherapy, found that high COX-2
mRNA expression in tumor biopsies was significantly
associated with a poor response to radiochemotherapy
and ultimately with a poor survival in these patients.
Another important aspect associated with molecular
response prediction is growth regulation. Several proteins
have been studied, such as epidermal growth factor receptor (EGFR), HER-2 (human epidermal growth factor receptor), and different cyclins. The results have been
conflicting; for example HER-2 and cyclin D1 expressions
have been found to be correlated with response to neoadjuvant radiochemotherapy in patients with squamous cell
carcinoma of the esophagus, but failed to be predictive for
the overall survival[29]. By studying EGFR and proliferating
cell nuclear antigen, Hickey et al[30] reported an inverse relationship of response and expression in immunostaining of
biopsies of patients with esophageal squamous cell cancer.
More convincing evidence was demonstrated by
analysing VEGF (vascular endothelial growth factor) in
the context of response prediction. VEGF is the major
angiogenic factor in pathological angiogenesis. Angiogenesis plays a very important role in the promotion of
tumor growth and formation of metastases. In a study
by Shimada et al[31], co-expression of p53, TP, and VEGF
(analysed by immunohistochemistry) was correlated to
the response behaviour and survival in patients with squamous cell cancer of the esophagus. In a multivariate
analysis, only VEGF emerged as a predictor of response
to the neoadjuvant radiochemotherapy. Its expression
was associated with a high incidence on non-responders
and significantly worse survival. These results were supported by a study from Gorski and colleagues, who demonstrated that blocking the activity of VEGF enhances
the effects of radiochemotherapy on the tumor[32]. The
mechanisms behind this effect are not fully understood,
but angiogenic factors seem to be a valuable clinical target for influencing the response behaviour in neoadjuvant treated squamous cell cancer of the esophagus.
One of the reasons for the conflicting results is the
fact that most studies focused on single or few gene expression analyses. Tumor tissue has a very heterogeneous
gene profile; therefore, the likelihood of finding a single
gene responsible for the regulation of tumor resistance
or sensitivity is very low. Recently, the introduction of
RNA/DNA or protein microarrays opened the door for a
variety of studies of molecular tumor profiling[33]. Duong
et al[34] were able to demonstrate a positive predictive value
of 100% and a negative predictive value of 79% in regards to response prediction in 21 patients with squamous
cell carcinoma of the esophagus receiving neoadjuvant
radiochemotherapy using SVM (support vector machine)
modelling and LOOCV (Leave-one-out cross-validation)
analyses as a multigene classifier. A 32-gene classifier was
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used to predict response to neoadjuvant radiochemotherapy. By further analyzing the specific genes involved in
response prediction, most of the sequences were found to
be involved in the apoptosis and angiogenesis pathways.
Serum markers
Several serum markers have been tested to predict response
to neoadjuvant radiochemotherapy in patients with
esophageal squamous cell cancer, including CEA (carcino
embryonic antigen), VEGF, and CYFRA (cytokeratin
fragment) 21-1[35,36]. CYFRA was the only marker showing a
close correlation between its serum level and response, but
it has not been studied in a large prospective clinical trial.
Molecular imaging
The introduction of molecular imaging, such as FDGPET (fluoro-deoxy-glucose-positron emission tomography) has changed the field with respect to the previous
disappointing results of the conventional image methods in predicting response to neoadjuvant therapies.
CT-scan, MRI, or EUS have failed to accurately predict
tumor resistance or sensitivity. A recent meta-analysis
found FDG-PET to be more accurate than a CT-scan
for the measurement of treatment response[37]. There
was no differentiation possible between inflammation,
scars, and remnant carcinoma. FDG-PET is based on
the high glucose metabolism of a tumor compared to
normal tissue, enabling a good differentiation of tumor
areas from non-tumor tissue. Recently, PET-CT-scans
have combined the metabolism with anatomic location[38]. The relative changes in FDG uptake have been
used for early response evaluation in a variety of tumor
entities, such as breast[39], lung[40], and colon[41] cancer, as
well as in Hodgkin’s[42] and non Hodgkin’s lymphoma[43].
There have been encouraging results in predicting response in patients with esophageal squamous cell cancer.
Most studies performed the PET examination before
the neoadjuvant radiochemotherapy and at the end of
the preoperative protocol[44-48]. The relative decrease in
standardized uptake value (SUV) between these two
examinations served as a discriminator for response or
non-response. The results were then correlated to the
histopathological response assessment. By applying this
approach, Brücher et al[48] were able to demonstrate a
correlation between SUV decrease and histopathological response in 24 patients with esophageal squamous
cell cancer. This was confirmed by other authors. Some
even suggested that the absolute SUV of the initial PET
might be sufficient to predict the response behaviour[45].
Recently, studies have been published with PET scans
performed initially and two weeks into the neoadjuvant
radiochemotherapy[45]. With the cut-off point at 30%
reduction in SUV, a separation of responders from nonresponders was possible after only two weeks with a sensitivity of 93% , a specificity of 88%, and an accuracy of
79%. Notably, non-responding patients who stopped the
neoadjuvant chemotherapy after two weeks did not show
a difference in survival compared to the patients who
previously received the entire three months of chemo-
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Table 2 Studies that have assessed the role of a PET scan in the response prediction of patients with neoadjuvant
treated squamous cell cancer of the esophagus
Author

n

RCTx

2nd PET

Correlation of PET with
histopathological response yes/no

Song et al[44], 2005
Wieder et al[45], 2004
Flamen et al[46], 2002
Kato et al[47], 2002
Brücher et al[48], 2001

32
38
27
10
24

Cis/Cap/46 Gy
5 FU/40 Gy
Cis/5-FU/40 Gy
5-FU/30 Gy
5-FU/30 Gy

4 wk
During RCTx
After RCTx
After RCTx
After RCTx

Yes
Yes
Yes (tumor:liver ratio)
No
Yes

PET: Positron emission tomography; Cis: Cisplatin; Cap: Capectabine; 5-FU: 5 Flurouracil; Gy: Gray; RCTx: Radiochemotherapy.

therapy. Without any decrease in survival, 2.5 months
of chemotherapy could be avoided in these patients. At
this time point, therapeutic regimens could be individual
altered based on the PET results. Performing the 2nd
PET-scan after one week of radiochemotherapy failed
to predict the pathological response[49]. Table 2 shows a
summary of the current available results of PET guided
response evaluation on esophageal squamous cell cancer.

ERRC1, DPD, and GADD45 (growth arrest and DNA
damage-inducible gene) and response[51,52].
In the past, p53 has been one of the most studied
genes with regard to response prediction in esophageal
adenocarcinoma, as well as in squamous cell cancer of
the esophagus. Several trials found an inverse correlation
between p53 positive tumors identified immunohistochemically and response. The entire apoptosis pathway
seems to play a crucial role in the chemosensitivity of
neoadjuvant treated Barrett carcinomas. Genes such as
c-erbB-2, p53, p21, ki76, and bcl-2 (B-cell lymphoma)
have been shown to be involved in response prediction[53]. These results were obtained either by immunohistochemistry or by quantitative RT-PCR methods.
The introduction of microarray technologies opened
an entirely new area of response prediction on biopsy
material. This has lead to a large increase in published
studies that have enhanced our understanding of the
biology of esophageal adenocarcinoma. Problems still
arise from the difficulties in analysing the enormous
amounts of data generated by these arrays. Different
analytical approaches are currently available, such as unsupervised hierarchical cluster analysis of LOOCV analysis. The first published studies demonstrated promising
results in identifying a cluster of 30-100 genes closely
related to the response behaviour of these tumors. Furthermore, these gene expression studies identified some
very interesting new genes that might serve as targets for
new therapeutic approaches[54,55].
More recently, proteomic profiling has become feasible. First studies on cell lines assessing the chemosensitivity of a variety of cell lines, including esophageal
cancer cell lines, provided the basis for the prediction of
drug response based on protein markers[56]. A combination of these technologies might hold great promise for
the future with regard to response prediction.
Currently, there is no reliable molecular marker for
tumor response to neoadjuvant therapy. Early results are
promising. Luthra et al[57] and Ashida et al[58] reported hierarchial clustering of gene expression profiles of esophageal
carcinoma segregated samples into two major groups that
correlated with response and identified genes differentially
expressed between long- and short-term survival after
neoadjuvant therapy for esophageal cancer. Additionally,
Duong and colleagues[34] used a 32-gene classifier to predict
response. These are all preliminary results, and to date, no
clinical recommendations can be drawn from this.

ADENOCARCINOMA OF THE
ESOPHAGUS
Molecular response prediction
In patients with adenocarcinoma of the esophagus, the
multimodal concepts differ considerably compared to the
treatment regimens in squamous cell cancer. Some groups
apply chemotherapy alone; others prefer a combination
of radiation and chemotherapy in the multimodal setting.
Therefore, it is difficult to compare the results of different
studies. Additionally, adenocarcinoma of the esophagus is
a much more heterogeneous tissue, with areas of invasive
cancer, high-grade intraepithelial neoplasia, and the
precursor lesion specialized intestinal metaplasia (Barrett’s
metaplasia) adjacent to each other. By taking single biopsies
there is always a high risk of sampling error.
With regard to molecular response prediction, more
work has been published for adenocarcinomas compared
to squamous cell cancer of the esophagus. The introduction of quantitative high-throughput RT-PCR technologies, such as TaqMan, greatly increased the likelihood of
identifying potential genes, or groups of genes, involved
in response prediction. Most of the published studies
focused on the analyses of drug targets involved in the
metabolism of the most commonly used chemotherapy
agents, such as 5-FU and platinum compounds. In a study
by Langer et al[50] the quantitative RNA expression in biopsies of Barrett’s carcinomas prior to the neoadjuvant
chemotherapy of genes involved in the 5-FU metabolism
(TS, TP, DPD, MTHFR, MAP7 (Mitogen-activated protein), and ELF3 (eukaryotic initiation factor) and platinum
related genes, caldesmon, ERCC1, ERCC4, HER-2/neu,
GADD45, and MRP1) were determined and compared
to the histopathological response assessment of the postoperative specimen. There was a significant correlation
between the pretherapeutic expression levels of MTHFR,
caldesmon, and MRP1 with the histopathological response. Other groups found an association between TS,
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Table 3 Studies that have assessed the role of a PET scan in the response prediction of patients with neoadjuvant
treated Barrett’s cancer and cancer of the gastroesophageal junction
Author
Lordick et al[60], 2007
Ott et al[59], 2006
Gillham et al[49], 2006
Levine et al[61], 2006
Swisher et al[62], 2004

Brink et al[63], 2004
Arslan et al[64], 2002
Weber et al[65], 2001

n

CTx

2nd PET

Correlation of PET with
histopathological response yes/no

110
65
29
52
73

Cis/5-FU
Cis/5-FU
Cis/5-FU
Cis/5-FU
Cis/5-FU/50,4 Gy
Irin/5-FU/Taxol/50,4 Gy
Taxol/Carbo/50,4 Gy
Cis/5-FU
Cis/Taxol/50,4 Gy
Cis/5-FU

2 wk during CTx
2 wk during CTx
After CTx
After CTx
After RCTx

Yes
Yes
No
Yes
Yes

After CTx
After RCTx
2 wk during CTx

No
Yes
Yes

13
22
40

Cis: Cisplatin; Irin: Irinotecan; Carbo: Carboplatin; 5-FU: 5 Flurouracil; Gy: Gray; RCTx: Radiochemotherapy; CTx: Chemotherapy.

Molecular imaging
In Barrett’s cancer, the use of PET-scan for the evaluation
of response has been widely studied. These studies suggested that changes in FDG uptake in response to therapy
correlates with the pathological response and predicts the
risk of local recurrence and survival. Unfortunately, there
have been no data published exclusively investigating the
role of FDG-PET in adenocarcinoma of the esophagus.
Therefore, it is difficult to assess the usefulness of PET
imaging in predicting response to neoadjuvant chemotherapy in adenocarcinomas of the esophagus. The only
good prospective trials were published in 2006 by Ott
et al[59] followed by Lordick et al[60] in 2007. In the initial
study on 65 patients with esophageal adenocarcinoma and
some carcinoma at the cardia, the authors demonstrated
that by taking a SUV decrease greater than 35% as the
precondition of response, a prediction was possible during the neoadjuvant therapy after only two weeks. These
results were correlated to the pathohistological response
assessment on the operative specimen. This study was
followed by a prospective trial where, for the first time,
the therapy was tailored according to the changes in SUV
uptake after two weeks. The responding group continued on chemotherapy followed by resection, whereas the
group of patients who did not respond to the neoadjuvant chemotherapy discontinued chemotherapy after two
weeks and proceeded directly to surgery. Complete histopathological response was noted in almost 60% of the
PET responders in contrast to the PET non-responders,
in which no histological response was noted. This first
prospective trial confirmed the feasibility of a PET guided
treatment plan after only two weeks of neoadjuvant
chemotherapy. Other groups have also shown the value
of PET scan in response prediction[61-65]. Based on these
results, two major questions arose: (1) What treatment
changes have to be made to the non-responders to increase the number of patients responding to the therapy?
(2) Is it really necessary in the responder group to complete the entire cycle of neoadjuvant chemotherapy or is
the biological selection after two weeks already sufficient
for a prolongation in survival?
Table 3 lists the currently available data for PET
guided response prediction in Barrett’s cancer.
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CONCLUSION
It is clear that the identification of predictors of response
will change the management of patients with locally
advanced adenocarcinoma and squamous cell cancer
of the esophagus. Molecular imaging has conclusively
shown that an early response evaluation is feasible after
only two weeks of neoadjuvant therapy. The changes in
SUV-uptake of PET scans prior to, and two weeks after,
the beginning of the therapy correlated with the final
histological response assessment and survival. Prospective
trials have been published using this change in SUV
uptake to tailor the therapy regimen accordingly.
It would be more desirable to predict the response
prior to any kind of therapy. Several attempts have been
made to predict response on the molecular level using
biopsy material. Unfortunately, there are no single markers
available at present that conclusively predict neoadjuvant
therapy response. It is more likely that a panel of genes
generated by microarray analyses or proteins detected by
proteomics will be able to mirror the complex genetic
behaviour of a tumor responding to chemotherapy or
radiochemotherapy. Promising initial work is accumulating.
Based on these data, a more individualized therapy of
these patients could be performed with the ultimate goal
of allowing as many patients as possible the survival
benefit of a response to a neoadjuvant concept.
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Malignant mesothelioma is a highly aggressive primary
neoplasm of the serosal lining of the pleura, peritoneum,
pericardium, or tunica vaginalis[1]. Probably because of
extensive use of asbestos in building materials in the past,
the incidence of malignant mesothelioma is increasing
worldwide and is not expected to peak for another 5 to
20 years[2]. Diffuse malignant peritoneal mesothelioma
(DMPM) is the second most common type of mesothelioma[1]. Patients who suffer from this disease usually
present with abdominal pain or distension. As the disease
progresses, they invariably die from intestinal obstruction
or terminal starvation within a year. Due to the infrequent
occurrence and the lack of understanding of the natural
history of DMPM, traditionally there seemed to be a mutual agreement among medical practitioners that patients
with this condition were preterminal. Few therapeutic advances have occurred in the last century since the disease
was first described by Miller and Wynn in 1908[3]. Systemic
chemotherapy, palliative surgery and/or total abdominal
radiation therapy were used selectively, but did not seem
to alter the natural history of this disease[4-10].
Recently, a reexamination of this disease including
all aspects of diagnostic and treatment strategies has

Malignant mesothelioma is a highly aggressive
neoplasm. The incidence of malignant mesothelioma
is increasing worldwide. Diffuse malignant peritoneal
mesothelioma (DMPM) represents one-fourth of all
mesotheliomas. Association of asbestos exposure with
DMPM has been observed, especially in males. The
great majority of patients present with abdominal pain
and distension, caused by accumulation of tumors and
ascitic fluid. In the past, DMPM was considered a preterminal condition; therefore attracted little attention.
Patients invariably died from their disease within a year.
Recently, several prospective trials have demonstrated
a median survival of 40 to 90 mo and 5-year survival
of 30% to 60% after combined treatment using
cytoreductive surgery and perioperative intraperitoneal
chemotherapy. This remarkable improvement in
survival has prompted new search into the medical
science related to DMPM, a disease previously ignored
as uninteresting. This review article focuses on the
key advances in the epidemiology, diagnosis, staging,
treatments and prognosis of DMPM that have occurred
in the past decade.
© 2009 Baishideng. All rights reserved.
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emerged. This is related to the encouraging experiences
in numerous centers with cytoreductive surgery and perioperative chemotherapy. This new treatment strategy has
consistently demonstrated a markedly improved prognosis achieving a median survival of up to 90 mo and a
5-year survival of 60%[11-19]. The significant improvement
achieved by this treatment modality offers a potentially
curative option.
In addition, there has been substantial public interest in recent years, because millions of people have been
exposed to asbestos in the environment, especially the
workplace. The association with malignant mesothelioma, both pleural and peritoneal, has created considerable
medical-legal implications involving billions of dollars
in compensation costs for industry and government[20-22].
This review article focuses on the advances in the epidemiology, diagnosis, staging, management and prognosis
of DMPM that have occurred in the past decade.

Table 1 Symptoms and signs of DMPM
Symptoms
Abdominal pain (40%)
Abdominal distension (40%)
Constitutional symptoms, such as weight loss and fever (20%)
Incidental finding (10%)
Signs
Ascites (70%)
Abdominal or pelvic mass (30%)
Abdominal wall hernia (10%)
Guarding and rebound tenderness (10%)
Pleural effusion (5%)
DMPM: Diffuse malignant peritoneal mesothelioma.

ic and due to the rarity of the disease, the level of clinical
suspicion is relatively low[11,40]. Approximately 70% of patients have serous ascites, a product of the tumor nodules.
This mixture of fluid and tumor buildup under pressure
appears to be the major cause of morbidity. Increased
abdominal girth (55%), pain (45%), and abdominal or pelvic mass (26%) are the most common initial complaints,
which lead the physician to arrange for definitive tests
resulting in a diagnosis of DMPM (Table 1)[11,40]. Unlike
pleural mesothelioma, pain has not been found to have
a significant negative impact on survival in patients with
DMPM. Approximately 13% of patients present with
new onset abdominal wall hernia, which is related to accumulated ascites and increased intraabdominal pressure.
Other constitutional symptoms may also be present, such
as weight loss (20%) and febrile episodes (10%), which
were both associated with a reduced overall survival[11,40].
Tejido García et al[41] previously reported fever as an initial
presentation of DMPM in 3 patients and hypothesized that
fever constitutes the initial clinical presentation only when
the disease remains asymptomatic until it is far advanced.
In females, approximately 25% seek medical attention as a
result of non-specific gynecological symptoms, such as pelvic mass or infertility[11]. Lymphadenopathy or distant organ
metastasis is extremely rare in this disease. Five percent of
patients may present with concomitant pleural effusion.

EPIDEMIOLOGY
The incidence of malignant mesothelioma has been rising worldwide since the 1970s, with some evidence recently of a slowing of this trend in some countries. In the
United States, there was a steep rise in the incidence of
mesothelioma through the 1990s, with a recent leveling
off in the rate of increase, but no evidence that the peak
incidence of mesothelioma has been passed in this country[21,23]. A similar pattern, with a plateauing of the incidence rate, is present in some European countries that reduced asbestos usage in a similar time frame to that in the
United States[24-26]. However, the overall incidence of malignant mesothelioma is increasing worldwide and is not
expected to peak for another 5 to 20 years[2]. A recent estimate for Great Britain is a peak incidence between 2011
and 2015[27] and the peak incidence in Norway is projected
for 2010[28]. La Vecchia et al[29] used death certificates from
8 European countries to predict a peak mortality between
2010 and 2020; a peak incidence in France is expected in
2030[30] and is projected for 2012-2024 in Italy[31]. The incidence is expected to continue to increase in areas of the
world where asbestos use has not been curtailed[32-34].
DMPM is the second most common type of malignant mesothelioma[1]. A recent analysis of the Surveillance, Epidemiology, and End Results program of the National Cancer Institute estimated approximately 250 new
cases of DMPM in the United States each year[21]. Some
studies with an adequate number of cases demonstrated
a strong association between the estimated occupational
exposure to asbestos and the risk of DMPM, especially in
males[20-22]. The overall incidence of this disease is higher
in males than females, which may be related to a higher
incidence of asbestos-related occupations in men [11].
DMPM has also been reported following radiation therapy, mica exposure, recurrent peritonitis and administration
of thorium dioxide[35-39].

DIAGNOSIS
Macroscopically, DMPM is characterized by thousands of
whitish tumor nodules of variable size and consistency.
These nodules may coalesce to form plaques or masses
or layer out evenly to cover part, or the entirety of the
peritoneal surface (Figure 1).
Radiology
Evolutionary change has occurred in the technology of
computed tomography (CT). With administration of adequate intravenous, oral and rectal contrast media, multislice CT is the current mainstay imaging tool for patients
with DMPM. It allows more precise identification and
evaluation of DMPM than sonography. In the past, several studies described the radiologic appearances of DMPM
in small case-series of fewer than 10 patients[42-44].
Yan et al[45] studied preoperative abdominal and pelvic
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Figure 1 Macroscopically, diffuse malignant peritoneal mesothelioma
(DMPM) is characterized by thousands of whitish tumor nodules of variable
size and consistency that may coalesce to form plaques or masses or layer
out evenly to cover the entire peritoneal surface.

Figure 2 DMPM implantation in the lateral abdominal wall along previous
laparoscopic trochar tracts.

Biopsy
Commonly, a long delay in the definitive diagnosis of
DMPM is a significant problem for both the physician
and the patient. Cytological examination of ascitic fluid
removed by paracentesis rarely results in a positive finding[46]. If cells are recovered, they frequently resemble hyperplasic mesothelial cells with insufficient atypia present
for a confident diagnosis. The state-of-the-art approach
to histological verification of the diagnosis of peritoneal
malignancy is a CT-guided biopsy, or a laparoscopy. In
a study population of 68 DMPM patients, Sugarbaker
et al [11] found very few definitive diagnoses made by
paracentesis and cytology. Laparoscopy with biopsy was
required in 52%, laparotomy with biopsy in 44% and a radiologic guided biopsy in 4%[11]. Eltabbakh and colleagues
performed laparotomy or laparoscopy with biopsy as the
definitive test for all 15 DMPM patients[10]. Four of the 15
patients had preoperative paracentesis, but all were reported as adenocarcinoma. The low reliability of cytological
results warrants an invasive procedure to obtain a generous sample of peritoneal tumor in patients with peritoneal
surface cancer of uncertain etiology.
However, an important caveat must accompany the
recommendation for laparoscopy in the diagnosis of
DMPM. In a series of 8 patients with DMPM diagnosed
by laparoscopy, 6 patients presented with tumor implantation in the lateral abdominal wall around trochar tracts
(Figure 2), resulting in extraperitoneal dissemination,
which changed the natural history of the disease[47]. Therefore, lateral port sites for laparoscopy must be avoided.
Trochars should only be placed within the linea alba, so
that port sites can be excised at the time of definitive surgical treatment.

Table 2 CT characterization of DMPM
CT characterization of DMPM
Diffuse involvement of all peritoneal surface, rarely with an epicenter
Preponderance of disease in mid-abdomen and pelvic
Presence of serous ascites rather than mucoid
Absence of metastasis, irrespective of the volume of disease
CT: Computed tomography.

CT scans of 33 DMPM patients in a systematic manner
and identified four radiologic characteristics that could
be used to distinguish DMPM from other peritoneal
carcinomatosis (Table 2). First, the authors studied the
distribution of DMPM and determined that this disease
was diffuse throughout the peritoneal cavity. The lack of
a primary site for this disease distinguished it from peritoneal dissemination from gastrointestinal or gynecologic
malignancies. Second, the most heavily disease-involved
regions were the mid-abdomen and pelvis. In contrast to
pseudomyxoma peritonei or other diseases causing mucinous carcinomatosis, compartmentalization of the small
bowel and a large volume of disease beneath the right
hemidiaphragm were absent. Third, the presence of serous ascites rather than mucinous ascites was commonly
seen in DMPM. Fourth, none of the patients had extra
abdominal lymph node or distant organ metastasis. One
must raise the clinical suspicion of DMPM in patients
with serous ascites, no primary tumors and yet a disease
process that remains confined to the abdominopelvic
cavity.
Magnetic resonance imaging (MRI) provides good
contrast resolution, but requires longer scan times during
which respiratory motion and bowel peristalsis can interfere
with the image resolution. Positron emission tomography
(PET) may be useful and provide functional imaging, but
the ability to detect diffuse small tumor nodules is limited.
However, PET-CT may be able to provide high CT
resolution with simultaneous PET functional imaging. The
efficacy of these radiologic modalities in the assessment of
DMPM remains to be evaluated.

百世登

Baishideng

TM©

WJGS|www.wjgnet.com

Immunohistochemical stains
A biopsy of the tumor is subjected to a complete histopathological analysis. However, the distinction of
DMPM from adenocarcinoma is subtle both macroscopically and on routine microscopic study. A series of immunohistochemical markers are necessary to differentiate DMPM from adenocarcinoma (Table 3)[1]. Calretinin
identifies cells as being mesothelial in origin. A positive
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A

Table 3 Immunostains of diffuse malignant peritoneal
mesothelioma and adenocarcinoma
Immunostains
BER-EP4
B27.3
Calretinin
CA-125
CD15 (LEU-MI)
CEA
EMA
P53
PAN-Cytokeratin
PLAP
VIMENTIN
S-100

B

Figure 3 Histopathology of DMPM. A: DMPM-epithelial type, characterized
by cuboidal or flattened epithelial-like malignant mesothelial cells (HE, × 20); B:
Sarcomatoid type, characterized by sarcomatous spindle-shaped mesothelial
cells (HE, × 20); C: Biphasic type, characterized by presence of two phenotypes
occurred in same tumor, but sometimes they are intimately admixed (HE, × 20).

Histopathology
DMPM has a diversity of cytoarchitectural characteristics that are almost unique among neoplasms originating
from a single cell line. The spectrum embraces tumors
that are entirely of epithelial or mesenchymal (sarcomatoid) type to a range of biphasic and intermediate forms,
as described by Battifora and McCaughey[1].
75% to 90% of DMPM are of the epithelial type,
which are characterized by cuboidal or flattened epitheliallike malignant mesothelial cells with ample cytoplasm
with distinct cellular membranes, and a relatively uniform,
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Serum markers
Serum CA-125, a tumor antigen that is present in the
majority of patients with ovarian cancer, is also elevated
in DMPM. In a study by Kebapci et al[48], CA-125 levels
were measured at diagnosis in eight patients with DMPM.
Seven patients (6 females and 1 male) had CA-125 values
> 32.0 U/mL (normal value 1.2-32 U/mL). In three of
these patients serum CA-125 returned to normal levels
after chemotherapy. A study by Simsek et al[49] also noted
elevated CA-125 in 6 of 7 DMPM patients and in some
patients showed a very close correlation with the response
to chemotherapy.
Recently, several new tumor markers have been identified to diagnosis mesothelioma. These studies have mostly
involved patients with pleural mesothelioma. However,
given the similarity between pleural and peritoneal mesothelioma, it is likely that these tests will also be useful
in peritoneal mesothelioma. These new tumor markers
include mesothelin, soluble mesothelin related proteins
(SMRP) and osteopontin. Mesothelin is a cell surface pro-

calretinin, cytokeratins 5/6, WT-1, thrombomodulin,
and mesothelin stain, accompanied by a negative B72.3,
CEA, CD 15, Leu-M1, and BER-EP4 immunostain is
highly suggestive of DMPM.
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granular to vesicular nuclei (Figure 3A). The subtypes
of epithelial DMPM are categorized by the patterns observed for the malignant epithelial component, which are
classified as tubulopapillary, solid, deciduoid, storiformlike, fascicular-like, multicystic, papillary, microcystic and
granular.
The sarcomatoid DMPM is composed only of spindle-shaped mesenchymal type cells (Figure 3B). However,
the mesenchymal portion can be as diverse as the epithelial component, in that the sarcomatous elements may
morphologically and immunophenotypically resemble any
one of the numerous bone and soft tissue tumors by producing malignant osteoid, cartilage or other sarcomatous
histologies.
In biphasic DMPM, malignant elements of both
epithelial and mesenchymal appearance are present
(Figure 3C). Frequently, the two phenotypes occurred in
different parts of the same tumor, but sometimes they are
intimately admixed. There is sometimes a high degree of
subjectivity involved in the diagnosis of pure sarcomatoid
versus biphasic DMPM, which depends on the amount of
tissue available and the extent to which it is sampled.
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tein highly expressed in mesotheliomas that is attached to
the cell surface by a glycosylphosphatidyl inositol (GPI)
linkage[50]. Since many GPI-linked proteins are shed into
the serum by proteolytic cleavage of the GPI anchor,
Hassan and colleagues developed an enzyme-linked immunosorbent assay (ELISA) to determine if mesothelin is
shed into the blood. Using this assay an increased serum
mesothelin level in 71% of mesothelioma patients was
identified[51]. The investigators also looked at serum mesothelin levels before and at several time points after tumor
debulking surgery in 6 patients with DMPM; they showed
that serum mesothelin levels decreased very rapidly after
optimal tumor debulking and may therefore be a useful
marker to monitor response to therapy. Another assay
that measures SMRP noted elevated levels of SMRP in 37
of 44 patients (84%) with pleural mesothelioma and these
levels correlated with tumor bulk[52]. Osteopontin, a glycoprotein that is overexpressed in several cancers, was recently
found to be elevated in the serum of patients with pleural
mesothelioma. More importantly, serum osteopontin levels
were increased in patients with early pleural mesothelioma
(stage Ⅰ) and could therefore be a useful test for early
detection[53]. It is very likely that these newly described biomarkers will also be of use for the diagnosis and monitoring of treatment response in patients with DMPM.

Table 4 Median survival of DMPM using traditional treatment
modalities

Chailleux et al[4], 1988
Antman et al[5], 1988
Sridhar et al[6], 1992
Markman et al[7], 1992
Yates et al[8], 1997
Neumann et al[9], 1999
Eltabbakh et al[10], 1999
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101
151
9.51
9
141
12
12.5

Cytoreductive surgery and perioperative intraperitoneal
chemotherapy
Recently, there has been a reexamination of DMPM
treatment, by cytoreductive surgery and perioperative
intraperitoneal chemotherapy with intent not to palliate,
but to cure[11-19]. There have already been several large
studies, including a randomized controlled trial examining
the efficacy of this combined procedure for the management of peritoneal carcinomatosis from gastrointestinal
and ovarian malignancies[57-62]. DMPM remains confined
within the peritoneal cavity throughout its clinical course
and these patients experience morbidity and mortality
almost exclusively as a result of disease progression in
the abdominopelvic cavity. The combined locoregional
treatment approach has a strong treatment rationale for
DMPM patients.
Cytoreductive surgery is an important first step in the
combined treatment; it maximally removes peritoneal tumors together with complete lysis of adhesions between
the bowel loops. It consists of a series of peritonectomy
procedures including: anterior parietal peritonectomy,
greater omentectomy with splenectomy, left upper quadrant peritonectomy, right upper quadrant peritonectomy,
lesser omentectomy with cholecystectomy, and pelvic
peritonectomy with rectosigmoid colonic resection[63].
This provides an optimal situation for adjuvant intraperitoneal chemotherapy, which is given before the formation of any adhesions, allowing direct chemotherapy and
tumor-cell contact, without necessarily increasing systemic
toxicity[64,65]. Hyperthermia has been known to have direct cytotoxic effects in both a temperature and timedependent manner[66,67]. It has also been shown to allow a
greater depth of penetration of the chemotherapy agents
into the tumors and synergize the cytotoxic drugs selected
for intraperitoneal use at the time of surgery[68-70].
The most recent phase Ⅱ study from the National
Cancer Institute, Bethesda, USA showed that the median
survival of 49 DMPM patients was 92 mo, with a 5-year
survival rate of 59%, after cytoreductive surgery and intraperitoneal hyperthermic chemotherapy[14]. The National
Cancer Institute of Italy also enrolled 49 patients to undergo the combined treatment and reported that the progression-free survival was 40 mo and the 5-year survival
was 57%[16]. Washington Cancer Institute, Washington DC,
USA recently published an updated series on 100 DMPM
patients who underwent the combined treatment, which

Intraperitoneal chemotherapy
Several studies have evaluated chemotherapy administered via the intraperitoneal route in an attempt to maximize local-regional cytotoxicity and limit systemic sideeffects[7,55,56]. However, intraperitoneal chemotherapy
penetrates tumor nodules by passive diffusion; therefore
the depth of penetration is limited. In addition, the efficacy of intraperitoneal chemotherapy is reduced due to
limited chemotherapy distribution in a grossly diseased
abdomen. No studies have demonstrated survival benefit
for intraperitoneal chemotherapy alone for DMPM.

TM©

Median survival (mo)

Combined pleural and peritoneal mesothelioma.

Systemic chemotherapy
Traditionally, there has been an agreement among medical
practitioners that DMPM was untreatable and thus a preterminal condition with a rapid progression. Patients were
managed with systemic chemotherapy and palliative surgery. However, all patients eventually died from the disease
as a result of intestinal obstruction and/or terminal starvation[4-10]. The median survival in these patients prior to the
year 2000 was less than one year (Table 4) [4-10]. There are
now Food and Drug Administration-approved treatment
protocols using systemic pemetrexed plus cisplatin. A recent non-randomized study demonstrated a median survival
of 13 mo and 1-year survival of 66% in 66 DMPM patients
treated with systemic pemetrexed and cisplatin, versus 9 mo
and 0% in the respective survival for 32 DMPM patients
treated with systemic pemetrexed alone[54]. From the limited
data, it is difficult to extrapolate any definitive conclusions
regarding the efficacy of this systemic chemotherapy treatment, but further research is warranted.
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added to the management plan. The overall median survival
was 68 mo with a 3-year survival of 67%[71].

Table 5 Recent updates on cytoreductive surgery combined
with perioperative intraperitoneal chemotherapy for DMPM
n

Authors

Yan et al[19], 2006
Feldman et al[14], 2003
Deraco et al[16], 2006
Brigand et al[17], 2006
Loggie et al[18], 2001

100
49
49
15
12

Median
survival 1-yr
(mo)
52
92
NR
36
34

78
86
88
69
60

Immunotherapy
There is limited data regarding the role of immunotherapy in peritoneal mesothelioma because of a lack
of clinical trials specifically targeting this patient population. However, some information is available from
Phase Ⅰ studies that have included DMPM patients. In a
phase Ⅰ study of Flt3 immunotherapy, 15 patients were
treated with intraperitoneal or subcutaneous Flt3-L[72].
The treatment was well tolerated. Of the four DMPM
patients treated in this study, two had stable disease
lasting 8 mo. Another study evaluated intraperitoneal
administration of human interleukin-12[73]. Although
this trial included only one DMPM patient, the patient
had a complete response for 2 years. Investigators at
the National Cancer Institute, Bethesda are conducting
clinical studies targeting the tumor antigen, mesothelin.
Mesothelin is a cell surface protein present on normal
mesothelial cells lining the pleura, peritoneum and
pericardium that is highly expressed in mesothelioma,
ovarian and pancreatic cancer[50]. To target mesothelin
they have developed a recombinant immunotoxin, SS1P,
consisting of an anti-mesothelin Fv linked to a truncated
Pseudomonas exotoxin. In a Phase Ⅰ study of SS1P, 23
patients with mesothelin-expressing cancers including 8
patients with DMPM were treated[74]. In this study, one
patient with DMPM had complete resolution of abdominal ascites lasting more than 3 years and has required no
further treatment. Given the rarity of DMPM, efficacy
studies of promising immunotherapy agents will require
well-designed multi-institutional clinical trials.

Survival rates (%)
2-yr

3-yr

5-yr

7-yr

64
77
74
58
60

55
59
65
43
50

46
59
57
29
33

39
33

NR: Median survival was not reached.

demonstrated that overall median survival was 52 mo,
with 5- and 7-year survival of 46% and 39%, respectively[19]. Table 5 demonstrates the most recently published
updates from all international treatment centers[14,16-19].
Despite the favorable survival data of the combined
treatment for DMPM as compared to traditional palliative therapies in the current literature, the results should
be interpreted with caution for several reasons. Firstly, the
survival benefit is achieved at the expense of moderate to
high morbidity and mortality rates, especially at treatment
centers in the process of overcoming their initial learning curve. The results achieved by international experts in
this field may not be replicated in routine clinical practice.
The importance of patient selection is highlighted in the
following sections. Second, being a tertiary referral center
with multiple patient selection factors operating, the sample studied may not be a valid representation of the targeted population. Thirdly, results of the combined treatment
versus traditional therapies should be interpreted with the
knowledge that these treatment strategies have not been
compared directly. A phase Ⅲ trial would be ideal. However, this will be difficult to achieve in the current setting,
as a comparison between a potentially curative treatment
option with a palliative procedure may cause patients to
decline randomization. Also, it may be impractical due to
the rarity of the disease, as a sufficient number of patients
are required. However, a well-designed prospective multiinstitutional study may be potentially meaningful.

PROGNOSTIC FACTORS AND STAGING
In the past, no uniform treatments were suggested for patients with DMPM and the survival was largely dependent
upon the indolent versus aggressive biology of the disease.
Several studies reported a reduced survival outcome associated with biphasic or sarcomatoid histologic type, as
compared to epithelial type[11,14,75]. However, the criterion
is not useful as a prognostic indicator, because the majority of DMPM patients are diagnosed with the epithelial
type. There was in fact no staging system for DMPM. A
lack of prognostic indicators for optimal patient selection
is not surprising. As the disease is rare, most centers do
not have a sufficient number of patients. Treatments employed in these patients have varied greatly. Most studies
in the current literature have a relatively small sample size
and the clinical implications of these reports, in terms of
their value for patient management, are limited.
In the last 5 years, several international treatment
centers have demonstrated a markedly improved survival
in DMPM patients after the combined treatment, compared to historical controls[11-19]. As increased numbers
of patients are treated with a uniform regimen, a more
thorough and precise analysis of clinical, radiologic and
histopathologic prognostic parameters are possible.

Radiotherapy
The efficacy of radiotherapy alone for patients with
DMPM is unclear. It has been used as an adjunct to other
multi-modality treatments in an attempt to achieve aggressive disease control. Taub et al[71] performed a prospective
single-institution phase Ⅰ/Ⅱ trial on 27 patients with
DMPM. The treatment regimen consisted of initial exploratory laparotomy with cytoreductive surgery and placement
of indwelling intraperitoneal catheters. Four intraperitoneal
courses of doxorubicin (25 mg) alternating with four intraperitoneal courses of cisplatin (100 mg/m2) were administered. Four intraperitoneal doses of gamma interferon
were given followed by a second laparotomy with biopsy
verification of complete response or attempted resection
of residual disease. Intraperitoneal hyperthermic chemotherapy with mitomycin (10 mg/m2) plus cisplatin (75 to
100 mg/m2), followed by whole abdominal radiation was
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Gender
Females have been found to show a better prognosis in
DMPM, as compared to males[11]. A very real epidemiologic difference between males and females appears to be
the likelihood of asbestos exposure. The direct exposure
to asbestos was definitely causative in men, but less apparent in women[20,22]. It is possible that this difference in
causation is at least in part responsible for the difference
in the natural history of DMPM in women. However,
other clinical characteristics may contribute to the improved prognosis of females. In the authors’ previous
study, women seldom presented with weight loss; a lack
of this important poor prognostic symptom suggests less
advanced disease[40]. Also, women often sought medical
attention earlier with gynecological complaints caused by
DMPM. Diagnosis as a result of non-specific gynecological symptoms may have contributed to their improved
long-term survival[11]. A recent study showed that females
were associated with more favorable histopathologic features, which also might contribute to their better overall
outcome[76].

Table 6 Interpretative CT classification of small bowel and
small bowel mesentery for DMPM
Class Interpretative CT classification of small bowel and small bowel
mesentery
0

Ⅰ

Ⅱ

Ⅲ

consistently shown that after an adequate cytoreduction
and perioperative intraperitoneal chemotherapy, the 5-year
survival ranges from 30% to 60%[11-19].
Radiologic classifications
There are problems with using completeness of cytoredu
ction for prognostication, as this clinical information is
unavailable preoperatively in the patient selection process.
Yan et al[77] described interpretive CT classifications of the
small bowel and mesentery, which are useful in determining
the operability of a patient with DMPM. As indicated in
Table 6, characteristic interpretative CT appearances of
the small bowel and its mesentery are categorized into four
classes (Class 0-Ⅲ). In Class Ⅲ disease, configuration of
the small bowel and mesentery on CT appears so thickened
and grossly distorted that an adequate cytoreduction is
almost impossible to achieve[77].

Lymph node metastasis
Lymph node metastasis is uncommon in patients with
DMPM, but is associated with an extremely poor prognosis[19]. In 100 DMPM patients treated at the Washington Cancer Institute, seven patients were found to have
positive lymph nodes. The most common sites of lymph
node involvement were external, internal and common
iliac lymph nodes, and ileocolic lymph nodes. Their
median survival was 6 mo, with 1- and 2-year survival
of 43% and 0%, respectively. Ninety-three patients had
absence of lymph node involvement and their median
survival was 59 mo, with 5- and 7-year survival of 50%
and 43%, respectively[19]. Apparently, lymph node metastasis in DMPM uniformly indicates a guarded prognosis.
The crucial importance of lymph node positivity versus
negativity in DMPM encourages the surgeon to be diligent in seeking abnormal lymph nodes when performing
cytoreductive surgery. Any enlarged or firm lymph nodes
should be submitted separately from the rest of the
specimens. It should become current surgical practice to
sample some iliac lymph nodes and all suspicious lymph
nodes in patients with DMPM in order to definitively
establish their lymph node status.

Histopathologic staging
In 1995, Goldblum and Hart first described a nuclear
grading system according to histomorphologic features of
DMPM[78]. In 2001, Kerrigan and colleagues first tested
this nuclear grading system in 25 female patients with
DMPM who underwent a variety of surgical, chemotherapy or radiotherapy treatments and found that the nuclear
grading was not strongly associated with long-term survival[79]. In 2005, Nonaka and co-workers demonstrated
that the size of the mesothelioma nucleus was prognostically significant for overall survival in 35 patients who
underwent uniform treatment using cytoreductive surgery
and perioperative intraperitoneal chemotherapy[15].
In 2006, with a larger sample size, uniform treatment, longer follow-up and more histopathology sections per patients studied, Yan and collaborators found
in multivariate analysis that the nuclear size was the only
independent prognostic determinant for overall survival
in DMPM[12]. The 3-year survival rates with nuclear size
of 10-20 µm, 21-30 µm, 31-40 µm and > 40 µm were
100%, 87%, 27% and 0%, respectively (Figure 4) [12].
The findings may suggest that nuclear size is a surrogate
molecular marker of the biological aggressiveness of
DMPM. The prognosis of patients with DMPM after

Completeness of cytoreduction
Nearly all treatment centers agree that completeness of
cytoreduction is one of the most significant prognostic
factors for long-term survival[11-19]. It is related to the pretreatment tumor load and the surgeon’s ability to eradicate
gross disease. Unlike pseudomyxoma peritonei or other
mucinous adenocarcinoma, DMPM does not spare the
peritoneal surfaces of the small intestines. This unfortunately limits the ability to achieve a complete cytoreduction. However, even an adequate cytoreduction with a
residual tumor < 2.5 cm in diameter, combined with perioperative intraperitoneal chemotherapy can offer some
patients long-term benefits. International experience has
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No ascites in the region of the small bowel; no evidence of
peritoneal tumor present; the jejunal and ileal vessels appear as
round and curvilinear densities within the mesenteric fat
Free ascites only; mesentery is stranded and stratified as the
fluid accumulation outlined the small bowel mesentery; small
bowel vessels are easily identified within the mesenteric fat
Tumor involvement of small bowel and/or its mesentery;
peritoneal surface is thickened and enhanced due to the presence
of tumor nodules or plaques; there may be an increased amount
of ascites and the mesentery may appear stellate or pleated
Increased solid tumor involvement and adjacent small bowel
loops are matted together in some cuts; small bowel mesenteric
vessels are difficult to define due to obliteration of mesenteric fat
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number of patients to reach any statistical difference is
likely to extend over different evolutions of both the intervention and comparator. In addition, there might be
unwillingness from both patients and healthcare providers to randomize patients to receive a potentially curative
treatment against a palliative approach.
Under these circumstances, high quality prospective
observational data collection will be extremely important, as it provides more accurate estimates of safety
and efficacy outcomes for the procedure, in addition to
evaluating potential prognostic factors associated with
favourable outcomes. More importantly, outcomes must
be recorded on an intention-to-treat basis. Many centers report outcomes only in patients who are accepted
for aggressive management strategies and who received
complete cytoreduction. Although this may be predictive
of outcome, it only applies to selected patients, usually
with favourable prognostic features. This is not useful
in terms of patient selection. Ideally, establishment of
a multi-institutional registry requiring a minimum data
set for all patients and recording treatment outcomes regardless of the intervention they received would provide
more reliable estimates of outcomes for patients receiving different therapies over a longer term.
We propose a multi-institutional registry database
that would collect the following information: (1) data
on all DMPM patients in whom complete cytoreduction and perioperative intraperitoneal chemotherapy is
attempted, regardless of whether or not peritonectomy
is performed, whether or not optimal cytoreduction is
achieved or an open-and-close laparotomy is performed;
(2) clinicopathologic information including demographic data, radiological findings, lymph node status,
systemic metastases, extent of intraperitoneal disease
and histopathological grading; (3) surgical intervention
details including components of cytoreductive surgery,
types of visceral resections, application of perioperative
intraperitoneal chemotherapy, completeness of cytoreduction, operation time and transfusion requirement;
(4) short-term outcomes including in-hospital mortality,
moderate to severe morbidity, including Grade Ⅲ/Ⅳ
chemotherapy-related toxicity, intra-abdominal abscess,
fistula, anastomotic leak, sepsis, pulmonary embolism,
radiological interventions, complications requiring return
to operating room and intensive care unit; (5) delayed
complications including post-discharge morbidity and readmissions and (6) regular patient follow-up performed
at set intervals for effectiveness including 5-year overall
survival, minimum 2-year disease-free/progression-free
survival, quality of life after acute treatment effects.
It is possible that this approach to observational
data collection may also provide some information on
prognostically similar patients undergoing different
management pathways, thereby providing some evidence for
a comparison of different treatment options. In addition,
the roles of systemic chemotherapy, immunotherapy and
targeted treatments in DMPM patients remain to be studied
and their integration into the combined therapy has yet to
be determined.

Nuclear size Ⅰ (≤ 20 µm)

1.0

Nuclear size Ⅱ (21 to 30 µm)

Cumulative survival

0.8

0.6

0.4
Nuclear size Ⅲ (31 to 40 µm)
0.2

0.0

Nuclear size Ⅳ (> 40 µm)
0

12
24
36
48
Months after combined treatment

60

Figure 4 Cumulative survival after cytoreductive surgery and perioperative
intraperitoneal chemotherapy for DMPM. The prognostic significance of
mesothelioma nuclear size was P < 0.001.

maximal attempt of cytoreduction and perioperative intraperitoneal chemotherapy is predominantly governed
by the biological aggressiveness of the mesothelioma
cells. It seems that this combined treatment offers little
survival benefit to patients with a nucleus size of >
40 µm. Consequently, the authors have proposed a histopathologic staging system using nuclear size only, as an
objective and quantitative assessment of the predominant nuclear size of DMPM[12].
Future directions
Asbestos is predicted to cost the economy of the western
world around $US 300 billion in compensation in future
decades. This is in addition to health-care costs associated with the disease. Many unanswered questions remain
regarding the management of DMPM. For example, is
there now a role for long-term bi-directional (intravenous
and intraperitoneal) chemotherapy as reported in ovarian
cancer[62]. This disease, which has always been considered a pre-terminal condition, can now be treated with
curative-intent by cytoreductive surgery and perioperative
intraperitoneal chemotherapy at a referral center with benefit in terms of long-term survival. This new treatment
approach may also result in quality of life benefit in that
there is a complete resolution of ascites in most patients.
Perhaps it is safe to suggest that this new combined treatment option is a new standard of care with which all other
treatment options should now be compared. With more
patients undergoing a uniform treatment plan, a deeper
understanding can be gained in the diagnosis, radiology
and histopathology of this rare disease.
Despite numerous studies demonstrating promising
survival advantages and acceptable perioperative outcomes associated with the combined treatment, as shown
in the present review, there is a lack of high-level evidence
or comparative data on the safety and effectiveness of the
combined treatment versus current alternative therapies.
Recruitment of adequate numbers of patients for a randomized controlled trial to evaluate the comparative safety
and effectiveness of these procedures for DMPM is difficult, as the period of time required to recruit an adequate
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more frequently in grade B patients (40.0%) than in
grade A patients (6.7%) with statistical significance (P
= 0.041). Operative mortality due to hepatic failure
was seen in one grade A patient. Three patients had
hepatocellular carcinoma (HCC) at presentation and two
patients developed HCC after surgery. Overall 5-year
survival rate was 58.9% in patients with early GC and
33.3% in patients with advanced GC (P = 0.230).
GC-specific 5-year survival rate of early GC patients
was 90.0% while that of advanced GC patients was
58.3% (P = 0.010). Four patients with early GC died of
uncontrolled HCC, of which two were synchronous and
two metachronous.
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Abstract

Key words: Gastric cancer; Liver dysfunction; Surgery

AIM: To elucidate the influence of liver cirrhosis (LC)
on the prognosis of patients with gastric cancer (GC).

Peer reviewer: Yun-Fei Yuan, Department of Hepatobiliary
Oncology, Sun Yat-sen University Cancer Center, 651 Dongfeng
Road E., Guangzhou 510060, Guangdong Province, China

METHODS: Of the 1347 GC patients who underwent
curative gastrectomy for GC between January 1984
and June 2007, 25 patients (21 men and 4 women
with a median age of 67 years; range 54-77 years)
with LC were enrolled in this study. Using the ChildPugh classification, 15 patients were evaluated as
grade A and 10 patients as grade B. No grade C patient
underwent gastrectomy in this series. Clinical outcomes,
including postoperative morbidity and survival, were
retrospectively analyzed based on medical records and
surgical files.

Ikeda Y, Kanda T, Kosugi S, Yajima K, Matsuki A, Suzuki
T, Hatakeyama K. Gastric cancer surgery for patients with
liver cirrhosis. World J Gastrointest Surg 2009; 1(1): 49-55
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v1/i1/49.htm DOI: http://dx.doi.org/10.4240/wjgs.v1.i1.49

INTRODUCTION
Two clinical problems should be considered in the
management of gastric cancer (GC) patients with liver
cirrhosis (LC): safety of the surgery and patient prognosis,
which is potentially worsened by a LC-related death in the
long term.
It is well known that patients with LC have a high

RESULTS: There was no significant difference
in operative blood loss and perioperative blood
transfusion between the two groups. The most common
postoperative complication was intractable ascites,
which was the single postoperative morbidity noted
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incidence of postoperative complications and posto
perative mortality[1-4]. Several studies assessing the risk
of GC surgery in LC-complicated patients have been
reported and the usefulness of the Child classification has
been noted[5,6]. However, although the Child classification
is convenient and widely used, its lack of objectivity is
a cause for concern. Recently, the Child-Pugh classifi
cation[7], which replaces assessment factors with laboratory
data and scores them, is more frequently used to evaluate
overall hepatic function. However, it remains uncertain
whether or not this modified classification is sufficiently
reliable to assess the risk of GC surgery as only a limited
number of studies have been conducted.
With regard to the prognosis of patients with GC
associated with LC, Isozaki et al[6] reported that the 5-year
survival rate after gastrectomy is 64% in patients with early
GC and 14% in those with advanced GC. In a recent multicenter, retrospective study on patients with GC associated
with LC conducted in South Korea[8], the 5-year survival
rate was 73% in patients with early GC and 26% in those
with advanced GC. These studies have shown that the
prognosis is poorer in patients with GC associated with LC
than in GC patients with no complications. Early studies
have shown that LC-related deaths, including hepatic
failure, esophagogastric bleeding and liver cancer, may
have lowered overall patient survival. However, data on the
incidence, treatment and outcome of LC-related diseases
or the impact on patient survival are lacking. Clearly, the
prognosis of GC patients with LC is affected not only by
GC but also by LC and synchronous or metachronous
hepatocellular carcinoma (HCC). Therefore, to determine
the therapeutic strategy for GC associated with LC, it
is necessary to know precisely the effects of LC-related
diseases on the prognosis of patients after GC surgery.
In this study, the usefulness of risk assessment of
GC surgery based on the currently used Child-Pugh
classification was evaluated. In addition, by investigating
in detail the prognosis of patients, the effects of LC
and LC-related diseases on the long-term prognosis of
patients with GC are shown.

patients confirmed the histological diagnosis of LC based
on the presence of fibrous septa and regenerative nodules.
The patients were comprised of 21 men (84.0%) and 4
women (16.0%) with a median age of 67 years (range
54-77 years). Of the 25 GC patients with LC in this study,
15 patients were evaluated as grade A and 10 as grade B
using the Child-Pugh classification. There were no grade C
patients who underwent a gastrectomy in this series. The
median follow-up time was 45 mo (range 6-168 mo).
Preoperative assessment of liver damage
To assess the severity of liver damage, the Child-Pugh
classification was used. Laboratory tests included serologic
tests for hepatitis B virus surface antigen (HBV) and
hepatitis C virus antibody (HCV), hematochemical tests,
and coagulation tests for grading using the Child-Pugh
classification. Indocyanine green (ICG) disappearance
rate was determined and used as an indicator of hepatic
functional reserve in 20 patients. After intravenous
injection of ICG (0.5 mg/kg), plasma ICG disappearance
rate (K-ICG) was calculated by linear regression from
plasma ICG concentrations at 5, 10 and 15 min.
Tumor, surgery, postoperative morbidity, and mortality
The description of GC, including primary lesions, metastatic
lesions, staging, surgical treatment and histological findings,
was recorded in accordance with the Japanese Classification
of Gastric Carcinoma[9]. Early cancer was defined as a T1
tumor while advanced cancer was defined as ≥ a T2 tumor,
regardless of nodal involvement.
A total or distal gastrectomy was selected depending
on the location and the macroscopic type of GC. When
the tumor was located in the middle or lower third of
the stomach, a distal gastrectomy was performed. When
the cancer-free margin could not be ensured by a distal
gastrectomy due to an infiltrative growth pattern, a total
gastrectomy was selected regardless of the main location
of the tumor. A modified gastrectomy A was defined as
a gastrectomy with lymph node dissection of all Group
1 nodes in addition to lymph nodes along the left gastric
artery according to GC treatment guidelines[10]. A wedge
resection was performed when a patient had early GC
and limited hepatic functional reserve (ICG retention rate
at 15 min > 40%), or when it was necessary to perform
a portosystemic shunt operation simultaneously due to
serious esophageal varices.
Postoperative morbidity included intractable ascites
(abdominocentesis and/or increased diuretics required),
hepatic failure [clinical manifestations of edema, ascites,
hyperbilirubinemia (defined as serum total bilirubin >
2.0 mg/dL), and ammonemia (defined as blood ammonia
> 100 µg/dL)], intraabdominal infection (positive bacterial
culture of drainage fluid), anastomotic leakage, and sepsis
(proven by blood culture). Postoperative mortality was
defined as any death occurring during the hospital stay for
the gastrectomy.

MATERIALS AND METHODS
Patients
A total of 1347 consecutive patients underwent a gastrec
tomy for GC at Niigata University Medical and Dental
Hospital between January 1984 and June 2007. Of the
1347 GC patients, 25 (1.9%) were diagnosed as having
LC and these 25 patients were enrolled in this study. The
diagnosis of LC was made on the basis of clinical findings
and laboratory tests. Clinical findings included preoperative
imaging and intraoperative findings. The presence or
absence of ascites, splenomegaly, irregularity of liver
surface, atrophy of the right lobe, and hypertrophy of the
left lobe were evaluated by abdominal ultrasonography
and computed tomography. Diffuse scarring of the liver,
characterized by loss of lobular architecture and the
formation of regenerative nodules, was a typical finding.
Intraoperative liver biopsy performed in 4 of the 25
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associations for the comparison of two factors. Overall
survival was calculated from the time of gastrectomy until
death from any cause or the most recent follow-up for
surviving patients. GC-specific survival rate was calculated
from the time of gastrectomy until death from GC. Survival
curves were estimated using the Kaplan-Meier method
and compared by means of the log-rank test. The MannWhitney test was used to compare continuous variables
between groups. All statistical evaluations were performed
using StatView version 5.0 software (SAS Institute, Cary,
NC, USA). All tests were two-sided and values of P < 0.05
were considered statistically significant.

Table 1 Preoperative assessment using the Child-Pugh
classification
Grade A
(n = 15)
Hemoglobin (g/dL)
Platelet (104/μL)
Albumin (g/dL)
Total bilirubin (mg/dL)
Aspartate aminotransferase (IU/L)
Prothrombin time (n = 24, %)
ICG R15 (n = 20, %)
K-ICG (n = 20)

Grade B P value
(n = 10)

13.5 ± 2.0
10.2 ± 2.8
13.0 ± 6.1
9.3 ± 9.6
3.9 ± 0.5
3.0 ± 0.4
0.8 ± 0.3
0.9 ± 0.5
40 ± 22
37 ± 15
90 ± 19
68 ± 18
24.3 ± 15.0 30.6 ± 14.2
0.110 ± 0.033 0.092 ± 0.047

0.006
0.040
0.001
0.696
0.824
0.017
0.285
0.165

IU: International units; ICG: Indocyanine green; ICG R15: Indocyanine
green retention rate at 15 min; K-ICG: Plasma ICG disappearance rate.

RESULTS
Clinical characteristics and gastric cancer treatment
The results of preoperative blood studies, laboratory
tests, and coagulation tests of the 25 patients are shown
in Table 1. Significant decreases in hemoglobin, platelet
count, serum albumin, and prothrombin time were
found in the grade B group as compared to the grade A
group. Total bilirubin, aspartate aminotransferase and
hepatic functional reserve determined using ICG, were
not significantly different between the two groups.
The clinicopathological characteristics of the 25
patients using the Child-Pugh classification are shown in
Table 2. The most common cause of cirrhosis was alcohol
in the grade A group and virus in the grade B group.
The grade B group had significantly more patients with
intraoperative ascites than the grade A group (P = 0.001).
Distal gastrectomy, total gastrectomy, and wedge resection
were performed in 12 (48.0%), 10 (40.0%), and 3 (12.0%)
patients, respectively. Three patients underwent a total
gastrectomy with splenectomy and a further 3 patients
underwent a splenectomy and caudal pancreatectomy
for complete lymph node dissection. A D1 dissection
was the most common extent of lymph node dissection,
most of which were conducted in combination with a
modified gastrectomy A. None of the patients presented
with a residual tumor macroscopically after gastrectomy.
Sixteen tumors (64.0%) were histologically diagnosed as
early cancer, while 9 (36.0%) were diagnosed as advanced
cancer. Lymph node metastasis was microscopically found
in 5 patients (20.0%). Depth of invasion, lymph node
metastasis, extent of gastric resection, and that of lymph
node dissection were not significantly different between
the two groups.

in grade A patients (6.7%) with statistical significance.
Postoperative hospital stay was not significantly different
between the two groups.
In this series, 20 patients underwent the ICG test to
evaluate hepatic functional reserve. Eleven patients had
K-ICGs higher than 0.1 and 9 had K-ICGs lower than 0.1.
K-ICG was not associated with postoperative complications: there were 8 patients (72.7%) in the high K-ICG
group and 2 (22.2%) in the low K-ICG group (P = 0.07).
As regards intractable ascites, no significant difference
was found between the two groups: there were 3 patients
(27.2%) in the high K-ICG group and 1 patient (11.1%)
in the low K-ICG group (P = 0.591).
Eight patients underwent a D2 or D3 lymph node dissection. Of the 8 patients, 3 (37.5%) had postoperative
complications. However, in the 17 patients who underwent a D0 or D1 lymph node dissection, 10 (58.8%) had
postoperative complications. No significant association
was found between the extent of dissection and postoperative complications in this series (P = 0.411). For intractable ascites, no significant difference was found between
the two groups: there was 1 patient (12.5%) in the D2 or
D3 dissection group and 3 patients (27.2%) in the D0 or
D1 dissection group (P > 0.999).
Of the 3 patients who developed hepatic failure, one
died of multiple organ failure on postoperative day 11.
This patient had undergone a total gastrectomy with splenectomy, caudal pancreatectomy, and lower esophagectomy for advanced GC with esophageal invasion. Severity
of LC of the patient was grade A using the Child-Pugh
classification, the K-ICG value was 0.090 and the ICG
R15 rate was 29.3%.

Intra- and postoperative surgical outcomes
Table 3 compares operative blood loss, perioperative
blood transfusion of packed red blood cells (PRBC) and
fresh frozen plasma (FFP), and postoperative morbidity
and mortality between the two groups. Operative blood
loss and perioperative blood transfusion were not
significantly different between the two groups although
the mean amounts were larger in the grade B group. The
most common postoperative complication was intractable
ascites which was the only postoperative morbidity
noted more frequently in grade B patients (40.0%) than

Treatment for liver diseases
Of the 25 patients, 12 patients had preoperative esophageal varices. Three of these 12 patients underwent a
portosystemic shunt operation. Two underwent a left
gastric vein - inferior vena cava shunt operation (Inokuchi
shunt[11]) and one an inferior mesenteric- left renal vein
shunt operation, in combination with a gastrectomy due
to severe varices. In these 3 patients, varices were in remission or stable after surgery. Although the remaining 9 patients did not undergo a shunt operation simultaneously,
one patient showed worsened varices and underwent a
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Table 2 Clinicopathological characteristics of 25 GC patients
with LC using the Child-Pugh classification

Cause of cirrhosis
Alcohol
Virus
HCV-related
HBV-related
Both
Unknown
Preoperative esophageal varices
Intraoperative ascites
Extent of gastric resection
Distal
Total
Wedge
Extent of lymph node dissection
D0
D1 (modified gastrectomy A)
D2
D3
Residual tumor
R0
R1/2
Depth of invasion
pT1
pT2
pT3
Lymph node metastasis
pN0
pN1
pN2
pN3
pNX1

Grade A
(n = 15)

Grade B
(n = 10)

P value

9
5
5
0
0
1
5
0

3
6
4
1
1
1
7
6

0.369

7
7
1

5
3
2

0.517

2
8 (6)
4
1

3
4 (4)
3
0

0.627

Table 3 Intra- and postoperative surgical results using the
Child-Pugh classification n (%)
Grade A
(n = 15)
Mean operative blood loss
(range, mL)
Perioperative transfusion of
PRBC
Mean volume of transfused
PRBC (range, mL)
Perioperative transfusion of
FFP
Mean volume of transfused
FFP (range, mL)
Morbidity
Ascites
Intraabdominal infection
Hepatic failure
Leakage
Sepsis
Mortality
Median postoperative
hospital stay (range, d)

0.111
0.001

15
0

10
0

> 0.999

9
5
1

7
2
1

0.407

11
1
1
1
1

6
1
1
0
2

0.758

6 (60.0)

0.241

208 (0-1040)

416 (0-1040)

0.198

12 (80.0)

6 (60.0)

0.378

1904 (0-7760)

2968 (0-10 000)

0.575

7 (46.7)
1 (6.7)
0
3 (20.0)
2 (13.3)
1 (6.7)
1 (6.7)1
34 (12-63)

6 (60.0)
4 (40.0)
2 (20.0)
0
0
0
0
29 (12-41)

0.688
0.041
0.071
0.132
0.229
0.405
0.405
0.322

DISCUSSION
The assessment of perioperative risk of LC is a surgically
important issue. In this study, GC patients with LC were
divided into two groups according to the Child-Pugh
classification and the perioperative outcome was analyzed.
Of the 25 patients, 15 were classified as grade A and 10
as grade B. The one case of postoperative mortality in

Prognosis
Overall 5-year survival rate for all patients was 49.6%:

WJGS|www.wjgnet.com

5 (33.3)

58.9% for patients with early GC and 33.3% for patients with advanced GC. Median survival time was 53
and 26 mo respectively (Figure 1A, P = 0.230). GCspecific 5-year survival rate for patients with early GC
was 90.0%, while that for patients with advanced GC
was 58.3% (Figure 1B, P = 0.010). Comparing grades A
and B using the Child-Pugh classification, overall 5-year
survival rate for grade A patients was 60.0% and 30.5%
for grade B patients with the median survival time of 59
and 23 mo respectively (Figure 1C, P = 0.089).
At the time of writing, 16 of the 25 patients died
after GC surgery. The causes of death, excluding one
postoperative mortality due to hepatic failure, were as
follows: GC in 5 patients; HCC in 4; and 1 for each of
the following: lung cancer, cerebral infarction, pneumonia,
chronic heart failure, accident, and unknown cause. There
were no deaths from chronic hepatic failure or fatal
gastrointestinal hemorrhage due to ruptured esophago
gastric varices.
The most common cause of death was GC recurrence
in patients with advanced GC (4 of 7 deaths) and HCC in
patients with early GC (4 of 9 deaths). All of the 4 deaths
from HCC were in patients with early GC. Two patients
who had synchronous solitary HCC died of HCC within
5 years after the gastrectomy (Table 4).

shunt operation 33 mo after gastrectomy.
There were 3 patients who had synchronous solitary
HCC in this study. One grade A patient with a tumor
2.5 cm in diameter received intra- and postoperative
percutaneous ethanol injection (PEI); one grade B patient
with a tumor 1.5 cm in diameter underwent combined
procedures, including intraoperative radiofrequency
ablation (RFA), postoperative PEI, and transarterial
embolization (TAE); and the other grade B patient
with HCC 1.8 cm in diameter declined to undergo any
treatment.
A total of 2 grade A patients developed metachronous
solitary HCC after gastrectomy. The intervals between
gastric cancer surgery and diagnosis of HCC in the 2
patients were 54 and 113 mo. One patient underwent
PEI and TAE and the treatment for the other patient is
unknown. The clinicopathological characteristics of the 5
patients with HCC are summarized in Table 4.

TM©

1103 (182-3073) 0.336

Mortality was due to hepatic failure. PRBC: Packed red blood cells; FFP:
Fresh frozen plasma.

Histological examination of a regional lymphadenectomy specimen includes
14 or less lymph nodes. Depth of invasion, lymph node metastasis, extent
of lymph node dissection were recorded in accordance with the Japanese
Classification of Gastric Carcinoma. GC: Gastric cancer; LC: Liver cirrhosis;
HBV: Hepatitis B virus; HCV: Hepatitis C virus. R0: No residual tumor; R1:
Microscopic residual tumor; R2: Macroscopic residual tumor.
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Table 4 Clinicopathological characteristics of GC patients with HCC
Age (yr)
71
62
55
68
81

C-P

pT

pN

Surgery for gastric cancer

HCC

Treatment for HCC

Cause of death

Survival time (mo)

Grade A
Grade A
Grade A
Grade B
Grade B

pT1
pT1
pT1
pT1
pT1

pNX
pN0
pN0
pN0
pN0

Wedge resection, D0
Distal GR, D2
Distal GR, D1
Distal GR, D1
Distal GR, D1

SYN
MET
MET
SYN
SYN

PEI
PEI, TAE
Unknown
RFA, PEI, TAE
None

HCC
HCC
HCC
Alive
HCC

22
80
121
64
46

C-P: Child-Pugh classification; HCC: Hepatocellular carcinoma; SYN: Synchronous; MET: Metachronous; GR: Gastrectomy; PEI: Percutaneous ethanol
injection; TAE: Transarterial embolization; RFA: Radiofrequency ablation.
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1
1

Early cancer
Advanced cancer

100

C

gastrectomy, splenectomy, and caudal pancreatectomy
together with a D2 dissection including the dissection
around the hepatoduodenal ligament. The patient
developed postoperative hepatic failure and subsequently
multiple organ failure, and died on postoperative day 11.
The Child-Pugh score of this patient was 5 and LC was
grade A. With respect to complications from surgery, the
incidence was generally high: 46.7% in grade A patients
and 60.0% in grade B patients. However, there was no
significant statistical difference in these two groups and
these results show the limitation of risk assessment of GC
surgery using the Child-Pugh classification. Conversely,
even for grade B patients, radical GC surgery can be
performed safely if the surgeon selects the appropriate
surgical procedure and prudent care is given to the
patient postoperatively. Very recently, Jang et al[8] reported
the surgical outcomes of 57 GC patients with LC who
underwent a radical gastrectomy in 3 university hospitals
in South Korea. The Child-Pugh classification system was
used for the surgical risk assessment. Operative mortality
was noted in only 2 (4.3%) of 46 GC patients with grade
A cirrhosis, while it occurred in 3 (27.3%) of 11 GC
patients with grade B/C cirrhosis, a significantly larger
number than that of grade A patients. In addition, Isozaki
et al[6] reported that 4 of 26 GC patients with grade B/C
cirrhosis based on the Child classification developed
serious complications after GC surgery, and 2 (8.0%)
died of complications from renal failure and hepatic
failure. The mortality rate of grade B cirrhosis patients
who underwent GC surgery varies greatly by investigator,
possibly because of the paucity of cases analyzed. Clinical
studies on GC surgery of patients with grade B or higher
LC are very few: there are only five studies[5,6,8,12] including
this one, that have analyzed 10 patients or more. To obtain
reliable data on operative mortality, an event with very low
incidence, analysis of a large patient population based on
a nationwide investigation is needed.
This study showed no significant difference in
the incidence of overall postoperative complications
between grade A and grade B GC patients. However,
the development of postoperative intractable ascites was
significantly more frequent in grade B patients. All earlier
studies showed that, in GC surgery of patients with
LC, the incidence of intractable ascites is high, which is
clinically important in relation to the extent of lymph
node dissection in GC. Lee et al[12] reported the surgical
outcome of 94 GC patients with LC who underwent
a gastrectomy with a D2 lymph node dissection. Two

Early cancer
Advanced cancer

100

60   80 100 120 140 160
Months after surgery

15
10

12
6

10
   3

7
2

6
0

   4
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3
0

2
0

1
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Figure 1 Kaplan-Meier estimates of 25 gastric cancer (GC) patients with
liver cirrhosis (LC). A: Overall survival was not significantly different between
early and advanced GC patients (overall 5-year survival rates: 58.9% and
33.3% respectively; P = 0.230); B: GC-specific survival was significantly higher
in early GC patients than in advanced GC patients (5-year survival rates: 90.0%
and 58.3% respectively; P = 0.010); C: Overall survival using the Child-Pugh
classification. The overall 5-year survival rate of grade A patients was 60.0%
and those of grade B patients was 30.5% (P = 0.089).

this series involved a patient with an advanced GC located
in the upper and middle stomach who underwent total
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patients classified as grade B or C according to the
Child classification died of postoperative complications
from hepatorenal failure with intractable ascites. No
serious complications or operative mortality was noted
in 82 patients who were classified as grade A. In these
patients, ascites was also the common postoperative
complication but was well controlled by medication
and/or paracentesis. Therefore, Lee et al[12] concluded that
the presence of compensated cirrhosis, such as grade A,
was not a contraindication to a gastrectomy with a D2
or more lymph node dissection. Ryu et al[13] reported the
surgical outcome of 26 GC patients with LC classified
as grade A using the Child-Pugh classification. They
found no serious complications or operative mortality
although 8 patients received diuretics and one required
abdominocentesis. In their series, 25 of the 26 patients
underwent a D2 lymph node dissection. Based on these
findings, Ryu et al [13] claimed that a D2 lymph node
dissection could be safely applied to GC patients with
low-grade LC, such as a grade A. Jang et al[8] concluded
that a D2 lymph node dissection in grade B patients
should be avoided because they found that in patients
undergoing a D2 dissection, none of the grade A patients
had developed massive ascites postoperatively, while 3 of
4 grade B patients developed massive ascites. Also, Isozaki
et al[6] reported 3 in-hospital deaths among 19 GC patients
with LC who underwent D2 or more extensive dissection.
Of note was that 2 of the 3 patients died of organ failure
following the development of significant ascites that
was caused by dissection around the hepatoduodenal
ligament, as in the one case of death in this series. In
this study, 4 of 5 patients who had developed intractable
ascites were grade B patients: 3 patients underwent
a D0 or D1 dissection; one patient underwent a D2
dissection. Collectively, with regard to the extent of
lymph node dissection in LC patients, a D2 dissection
should be avoided in grade B patients. In addition, the
hepatoduodenal ligament should be kept intact as much
as possible, even in grade A patients.
It is widely known that the prognosis of GC patients
with LC is poor. Nevertheless, it is essential to have more
detailed information on the degree and the cause to
establish a better therapeutic strategy. This study showed
that the overall 5-year survival rate of early GC patients
with LC was as low as 58.9% and that of advanced GC
33.3%, agreeing with previous studies[6,8]. In particular,
the prognosis of patients with early GC worsened
dramatically, which is markedly different from the overall
5-year survival rate of 93.4% after surgery for T1 tumor
based on the nationwide data collected by the Japanese
Gastric Cancer Association[10]. The primary cause of this
difference was the high mortality related to LC, especially
death from HCC. Of the 25 GC patients with LC in
this study, 16 had died to date. Four died of liver cancer,
similar to the 5 who died of recurrent GC. In this study, in
addition to overall survival analysis, GC-specific survival
was analyzed in which death due to other diseases was
dealt with by censoring. This analytical procedure helps
understand the impact of LC-related death on patient
百世登
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survival more clearly. Furthermore, it is noteworthy that
all the 5 patients who developed HCC in this study were
those with early GC. In this study, nonsurgical therapy
was selected for 3 GC patients with synchronous HCC
and all of them finally died of HCC. This suggests
that a more radical treatment for the HCC should
have been chosen even if GC surgery was downscaled
or completely omitted. Moreover, it becomes more
important to discover metachronous HCC that develops
during postoperative follow-up because essentially early
GC patients can survive longer. In this study, 2 of 25
patients (8.0%) suffered from metachronous HCC
following a gastrectomy. The incidence was very similar
to the incidence of 8.5% (3/35) reported by Isozaki
et al[6] The cumulative appearance rates of HCC were
18.9% and 39.5% at 5 years in HBsAg and anti-HCVpositive cirrhotic patients respectively, both of which are
considerably high in Japan[14]. Although this may not be
applicable to Western countries where alcoholic cirrhosis
is more prevalent and the incidence of liver cancer is low,
early detection of HCC is vital during patient follow-up
in East Asian countries where the incidences of both GC
and HCC are high.
In conclusion, radical gastrectomy can be conducted
safely in GC patients with grade B cirrhosis based on the
Child-Pugh classification. However, the extent of lymph
node dissection should be minimized because grade B
patients are at risk of postoperative intractable ascites.
The prognosis of GC patients with LC is poor due to
HCC. To improve patient prognosis, high-quality control
and early diagnosis of HCC by intensive follow-up are
vital.

COMMENTS
COMMENTS
Background

It remains uncertain whether or not the Child-Pugh classification is sufficiently
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number of studies have been conducted. In addition, it is necessary to know the
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(HCC), on the prognosis of patients after GC surgery.
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Clinical outcomes including postoperative morbidity and survival were
retrospectively analyzed based on medical records and surgical files. Radical
gastrectomy can be conducted safely in GC patients with grade B cirrhosis based
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should be minimized because grade B patients are at risk of postoperative
intractable ascites. The prognosis of GC patients with LC is poor due to HCC.
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The study results suggest that the risk of postoperative intractable ascites is
high, particularly in grade B patients. Early detection and complete control of
HCC is vital to improve a patient’s prognosis.
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Abstract
AIM: To compare the laparoscopic and the open
gastrectomy approaches for short term morbidity, length
of hospital stay and also long term gastrointestinal
symptoms.

Kharbutli B, Velanovich V. Gastrointestinal symptomatic
outcomes of laparoscopic and open gastrectomy. World J
Gastrointest Surg 2009; 1(1): 56-58 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v1/i1/56.htm DOI:
http://dx.doi.org/10.4240/wjgs.v1.i1.56

METHODS: Patients who have undergone gastrectomy
had their medical records reviewed for demographic
data, type of gastrectomy, short term morbidity, and
length of hospital stay. Patients were contacted and
asked to complete the Gastrointestinal Symptom Rating
Scale (GSRS). The GSRS measures three domains of GI
symptoms: Dyspepsia Syndrome (DS) for the foregut
(best score 0, worse score 15), indigestion syndrome
(IS) for the midgut (best score 0, worse score 12), and
bowel dysfunction syndrome (BDS) for the hindgut (best
score 0, worse score 16). Statistical analysis was done
using the Mann-Whitney U -test.

INTRODUCTION
Gastrectomy is the most effective treatment for a variety of gastric pathologies, both benign and malignant,
nevertheless it may lead to significant short and long
term gastrointestinal symptoms in addition to an associated procedural morbidity and mortality. As minimally
invasive surgery has advanced, laparoscopic gastrectomy
is advocated as a treatment method for the different gastric pathologies with equivalent pathologic results, faster
recovery, shorter length of stay, lower morbidity and earlier return of bowel function[1-14].
There have been many published studies that compare
laparoscopic and open gastrectomy in regards to post
operative morbidity and mortality, length of hospital stay
and surgical resection adequacy for benign and malignant
pathologies. Little data exist that evaluate gastrointestinal
symptomatology after either laparoscopic or open

RESULTS: We had complete data on 32 patients: 7
laparoscopic and 25 open. Of these, 25 had a gastroenteric
anastomosis and 6 did not. The table shows the results
as medians with interquartile range. Laparoscopic
gastrectomy had a better score than open gastrectomy
in the DS domain (0 vs 1, P = 0.02), while gastrectomy
without anastomosis had a better score than gastrectomy
with anastomosis in the IS domain (0 vs 1, P = 0.05).
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gastrectomy using objective and validated instruments
such as the gastrointestinal symptom rating scale.
This study compares the laparoscopic and the open
gastrectomy for short term morbidity, length of hospital
stay and also long term gastrointestinal symptomatology
and compares results to those published in the literature.

Table 1 Distribution of patients
w/ anastomosis

w/o anastomosis

21
2
23

4
5
9

Open gastrectomy
Laparoscopic gastrectomy

MATERIALS AND METHODS

Table 2 Comparison of length of stay between open and
laparoscopic gastrectomy

Patients who had undergone elective gastrectomy for benign
and malignant pathologies at our institution had their medical
records reviewed for demographic data, type of gastrect
omy, and short term morbidity, and length of hospital stay.
Patients who had emergent surgery or combined procedures
performed were excluded from the study.
Patients were contacted and asked to complete the
Gastrointestinal Symptom Rating Scale (GSRS). The
GSRS measures three domains of GI symptoms: Dyspepsia Syndrome (DS) assesses foregut symptomatology (best
score 0, worse score 15), Indigestion syndrome (IS) for
the midgut symptomatology (best score 0, worse score 12)
and Bowel dysfunction syndrome (BDS) for the hindgut
(best score 0, worse score 16).
Statistical analysis was done using the Mann-Whitney
U-test.

Length of stay
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7/9.6
4/5

0.0026

Table 3 Comparison of length of stay between gastrectomy
w/ and w/o anastomosis
Length of stay

Median/mean in days

P

8/9.8
5/5.3

0.0007

Gastrectomy w/ anastomosis (n = 23)
Gastrectomy w/o anastomosis (n = 9)

Table 4 Comparison of age and follow up between open and
laparoscopic gastrectomy

Open gastrectomy (n = 25)
Laparoscopic gastrectomy (n = 7)
P

We had complete data on 32 patients: 7 laparoscopic and
25 open. Of these, 23 had a gastroenteric anastomosis
and 9 did not, (Table 1). We compared the length of stay
between patients who underwent open and laparoscopic
gastrectomy, (Table 2) and also between those who did
and did not have gastroenteric anastomosis with their
gastrectomy, (Table 3).
The results showed that patients who had laparoscopic gastrectomy had a shorter length of hospital stay
(mean 5 d) compared to open gastrectomy (mean 9.6 d),
(Table 2). These results are comparable to other published studies[2,6,8,9,12-18].
Table 3 shows that those who had a gastroenteric anastomosis performed with gastrectomy had longer length of
hospital stay (Mean 9.8 d) compared to those who did not
(mean 5.3 d). Delay in return of bowel function was the
main reason behind the prolonged hospital stay.
Median follow up was 37 mo for the open group and
29 mo for the laparoscopic group. Median age was 69
years for the open group and 73 years for the laparoscopic
group. Neither comparison was statistically significant,
(Table 4). We also noted that the length of time after
operation did not seem to affect severity of GI symptoms.
With respect to gastrointestinal symptoms as measured
by the GSRS. The comparison revealed that there is a small
but statistically significant difference between patients
who had open gastrectomy compared to those who had
laparoscopic gastrectomy only in the DS Domain with
more symptoms in open gastrectomy patients in that
domain but not in the two other domains, (Table 5).
There was also a small but statistically significant
difference between patients who had gastrectomy with an
百世登

P

Median/mean in days

Open gastrectomy (n = 25)
Laparoscopic gastrectomy (n = 7)

RESULTS
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25
7
32

Median age
in years

Median follow up
in months

69
73
NS

37
29
NS

NS: Not significant.

anastomosis and those who did not have a gastroenteric
anastomosis in the IS Domain with patients who had
the anastomosis having more symptoms. There was no
statistically significant difference in the two other domains
between these two groups, (Table 6).
Total morbidity rate was approximately 40% in the
open gastrectomy group including 16% wound complications (SSI, Hernia); four patients (16%) with gastrointestinal obstruction, one with post operative MI and one
patient with pneumonia. The postoperative morbidity rate
in the laparoscopic group was 28%; (one patient had UTI
and another had urinary retention with acute renal failure),
with no wound complications. These morbidity data were
equivalent to that published in the literature[1,3,6,8,11-13,16,17].

DISCUSSION
Overall, patients have relatively few adverse gastrointestinal
symptoms in any of the GSRS domains after both
open and laparoscopic gastrectomies, whether or not a
gastroenteric anastomosis was performed. This implies
that most patients return to relatively good gastrointestinal
function after gastrectomy. Patients with laparoscopic
gastrectomy had a slightly better median score in the DS
domain compared to the open technique, while patients
who had gastrectomy without an anastomosis had a
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and open gastrectomy. They found that patients have relatively little adverse
gastrointestinal symptoms in any of the types of gastrectomies in any of the
GSRS domains. This paper is well written and easy to read.

Table 5 Median GSRS scores (with interquartile range) for
open and laparoscopic gastrectomy
GSRS domain
Dyspepsia syndrome
Indigestion syndrome
Bowel dysfunction syndrome

Open
gastrectomy

Laparoscopic
gastrectomy

P value

1 (0-3)
1 (0-2)
2 (1-4)

0 (0-3)
0 (0-2)
1 (0-4)

0.02
NS
NS
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GSRS: Gastrointestinal Symptom Rating Scale.
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Table 6 Median GSRS scores (with interquartile range) for
gastrectomy w/ and w/o anastomosis

3

P
Partial
Partial
value
gastrectomy
gastrectomy
w/ anastomosis w/o anastomosis

4

GSRS domain

Dyspepsia syndrome
Indigestion syndrome
Bowel dysfunction syndrome

1 (0-3)
1 (0-4)
2 (1-4)

0 (0-1)
0 (0-1)
1 (0-1)
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0.05
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better median score in the IS domain implying that an
anastomosis had mild adverse midgut effects.
Performing open gastrectomy resulted in longer
length of hospital stay and greater wound complications
compared to laparoscopic gastrectomy. While performing
gastroenteric anastomosis lead to slightly more Indigestion
Symptomatology and longer hospital stay compared to
gastrectomies without anastomosis.
These data reflect advantages for laparoscopic gastrect
omy and increased midgut symptoms, albeit minor, for
gastroenteric anastomosis. The results of this study will
be valuable for surgeons counseling patients on the longterm effects of these operations on their quality of life.
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INTRODUCTION
Choledocholithiasis is a common condition[1-5]. Most bile
duct stones can be effectively removed by endoscopic
retrograde cholangiopancreatography (ERCP)[6]. In the
vast majority of cases, this is achieved after placement of
a guidewire which is then used to guide instruments such
as lithotripsy baskets or extraction balloons. Occasionally,
when a stone is impacted, placement of a guidewire in
the desired location cannot be accomplished, and more
invasive procedures such as transhepatic access or surgery
may become necessary. In this report, we describe a
new technique for successful guidewire placement for
subsequent treatment and removal of impacted stones
after failed placement by conventional means.

Abstract
It is well known that impacted biliary stones are
difficult to remove endoscopically. Among the many
factors associated with failure of endoscopic therapy
for removal of bile duct stones, impaction ranks high.
One of the reasons behind failure of endoscopic therapy
in such cases is that the impacted stone often does
not allow passage of a guidewire. Recent introduction
of a novel single-operator cholangioscopy system
has made it possible for a single endoscopist to use
cholangioscopy for evaluation and treatment of a wide
variety of biliary disorders. This cholangioscopy system
was used for placement of a guidewire in the cystic
duct remnant with subsequent removal of an impacted
stone which had prevented passage of a guidewire by
conventional means.

CASE REPORT
A 64 year-old-man with a remote history of cholecyste
ctomy was referred for ERCP for treatment of choledo
cholithiasis. The cholangiogram showed stones in the
common hepatic duct and the cystic duct remnant
(Figure 1). The common hepatic duct stones were easily
removed after placement of a guidewire in the common
hepatic duct followed by biliary sphincterotomy and
balloon extraction. Removal of the stones in the cystic
duct, however, proved to be much more challenging. One
of the cystic duct stones was impacted at the insertion
of the cystic duct to the common bile duct, preventing
passage of a guidewire (Jagwire, Boston Scientific, Natick,
MA; Figure 1). An extraction balloon which was already

© 2009 Baishideng. All rights reserved.

Key words: Endoscopic retrograde cholangiopancreato
graphy; Cholangioscopy; Guidewire; Choledocholithia
sis; Cystic duct; Cystic duct remnant
Peer reviewers: Dr. Jean L Frossard, Division of Gastro

enterology, Geneva University Hospital, Rue Micheli du
Crest, 1211 Geneva 14, Switzerland; Beata Jolanta Jablońska,
MD, PhD, Department of Digestive Tract Surgery, University

百世登

Baishideng

TM©

WJGS|www.wjgnet.com

59

November 30, 2009|Volume 1|Number 1|

Parsi MA. Cholangioscopy for impacted cystic duct stones

exchanged with a rotatable sphincterotome (Autotome
Rx, Boston Scientific, Natick, MA). This sphincterotome
has a rotating handle which is designed to change the
tip orientation to facilitate cannulation. Probing with
the guidewire through the sphincterotome at different
tip orientations also failed. The guidewire was then
exchanged for an angled tip hydrophilic guidewire (Hydra
Jagwire, Boston Scientific, Natick, MA) and the sequence
described above was repeated without success. After
failing to traverse the stone by conventional means, a
cholangioscope (SpyGlass Direct Visualization System,
Boston Scientific, Natick, MA) was introduced into
the bile duct. Through the accessory channel of the
cholangioscope, under direct visualization and using
low volume saline irrigation, a hydrophilic guidewire
was manipulated past the impacted stone and placed in
the cystic duct remnant (Figure 2). The cholangioscope
was then removed and the stones were extracted using a
basket passed over the guidewire (Figure 3).

Figure 1 Fluoroscopic image obtained during ERCP showing filling
defects (stones) in the common hepatic duct and cystic duct remnant.

DISCUSSION
Gallstone disease or cholelithiasis continues to be a
major health problem throughout the world, affecting
approximately 10%-20% of the Caucasian population[8].
In addition, 15%-20% of patients with gallstone disease
also have stones in their biliary ductal system (choledoch
olithiasis)[5]. Stones in the biliary ductal system have to be
removed because of their potential to cause cholangitis
and pancreatitis[6,9,10]. ERCP with biliary sphincterotomy
and stone extraction are well-established therapeutic
procedures for the treatment of gallstones. Appropriate
guidewire placement is a requirement in most ERCP
procedures that are performed for gallstone extraction.
In most cases, guidewire placement is accomplished
easily. In some cases, however, it can represent a timeconsuming challenge. Multiple instruments have been
developed and several techniques have been described
to help with guidewire placement during ERCP. Despite
use of different equipment and innovative techniques,
a guidewire sometimes can not be placed in the desired
location and a more invasive procedure may become
necessary.
Recently, a new single-operator cholangioscopy system
became available (SpyGlass Direct Visualization System,
Boston Scientific, Natick, MA, USA)[11,12]. This system,
which consists of re-useable and single use components,
allows direct visualization of the biliary tree by a single
endoscopist. Its other advantages are a 4-way tip deflection,
which allows better access and maneuverability, and 2
dedicated irrigation channels allowing better visualization
of intraductal pathology. I and my colleagues have
previously reported our experience with this system in
the treatment of difficult to remove biliary stones[13],
evaluation of indeterminate biliary strictures[14], investig
ation of “idiopathic” recurrent acute pancreatitis[15] and
treatment of anastomotic strictures in liver transplant
patients[16]. This study reports the experience of using this
device for removal of impacted stones in the cystic duct

Figure 2 A guidewire is placed in the cystic duct remnant under direct
cholangioscopic guidance.

Figure 3 A guidewire is coiled in the cystic duct remnant. A basket passed
over the guidewire is holding a large radiolucent (cholesterol) stone for
removal.

in place was inflated and the insertion point of the cystic
duct was probed with the guidewire while changing the
orientation and the degree of inflation of the balloon.
The guidewire still would not pass. The balloon was
then positioned close to the stone, inflated and slightly
pulled down towards the ampulla to straighten and
stretch the bile duct while probing with the guidewire
was continued[7]. However, this technique also failed to
provide access to the cystic duct. The balloon was then
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remnant. Most symptomatic patients with calculi in the
cystic duct remnant undergo laparoscopic re-operation
for stone management [17-19]. In this case, this peroral
cholangioscopy system was used to place a guidewire in
the cystic duct remnant under direct visualization after a
failed attempt during ERCP, with subsequent removal of
an impacted calculus. This innovative technique allows
surgery to be avoided in selected cases.
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Abstract

INTRODUCTION

Abdominal actinomycosis is a chronic suppurative
infection caused by Actinomyces species. The ileo-cecal
region is most commonly affected, while the left side of
the colon is more rarely involved. The infection has a
tendency to infiltrate adjacent tissues and is therefore
rarely confined to a single organ. Presentation may
vary from non specific symptoms and signs to an acute
abdomen. A computed tomography scan is helpful in
identifying the inflammatory process and the organs
involved. It also allows visual guidance for percutaneous
drainage of abscesses, thus aiding diagnosis. Culture
is difficult because of the anaerobic character and
slow growth of actinomycetes. Colonoscopy is usually
normal, but may shows signs of external compression.
Preoperative diagnosis is rare and is established
only in less than 10% of cases. In uncomplicated
disease, high dose antibiotic therapy is the mainstay
of treatment. Surgery is often performed because of
a difficulty in diagnosis. Surgery and antibiotics are
required in the case of complicated disease. Combined
medical and surgical treatment achieves a cure in about
90% of cases. The authors report a case of sigmoid
actinomycosis where diagnosis was made from the
histology, and a review of the literature is presented.
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Actinomycosis is a chronic suppurative infection which
spreads to contiguous tissues and has the tendency to
form external sinuses that may drain characteristic sulfur
granules composed of a matrix of calcium phosphate,
colonies of actinomycetes, cellular debris and associated
organisms[1]. The most common pathogen in humans
is Actinomyces Israelii, named after Israel who was first
to describe the microorganism in a human autopsy
specimen[2]. This is a gram-positive, non-spore forming
anaerobic bacterium which is a commensal in the mucosa
of the oral cavity and upper gastrointestinal tract, but able
to cause opportunistic infections[1].
Cervicofacial actinomycosis is the most common
clinical form, comprising up to 60% of cases. Abdominal
actinomycosis is rare and reported only in about 20% of
cases[3].
The authors report a case of actinomycosis of the
sigmoid colon and review the literature.

CASE REPORT
A 67-year-old African-Caribbean lady presented with
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a 3-mo history of altered bowel habits associated with
worsening right iliac fossa pain and nausea. Past medical
history showed hypertension, depression and a left-sided
stroke. Her surgical history revealed a cesarean section
at the age of 25. On examination she was dehydrated,
pyrexic (38.2℃) and tachycardic (118 beats/min). The
abdomen was tender with guarding in the right iliac
fossa, and obstructive bowel sounds were heard. Blood
tests showed a microcytic anemia (hemoglobin 9.3 g/dL)
and a high white cell count (20 000/mm3). A rapid sickle
cell test performed prior to the procedure was negative.
A computed tomography (CT) scan of the abdomen
and pelvis was performed and this showed a 6.5 cm ×
7.7 cm inflammatory mass in the right iliac fossa involving
the sigmoid colon which contained a few diverticulae. No
free air was noted. The patient was resuscitated, transfused
with 2 units of blood and was commenced on broad
spectrum antibiotics. At laparotomy, an abscessed mass of
the sigmoid colon was found. This involved a loop of small
bowel and infiltration of the uterus, fallopian tubes and
ovaries. A Hartmann’s procedure was carried out (Figure 1).
Histology showed an inflammatory mass with abscess
formation arising from outside the bowel with the mucosa
being well defined and unremarkable. The bowel wall was
fibrotic and edematous with a few diverticulae, but no
evidence of perforation. Numerous lymphoid aggregates,
some with reactive germinal centers were present within
the submucosa. Extensive pericolic necrosis containing
numerous bacterial colonies of Actinomyces species
were noted (Figures 2 and 3). A diagnosis of sigmoid
actinomycosis was made. The patient made an uneventful
recovery and was started on a 6-mo course of penicillin. At
1-year follow-up she was well and free from disease.

Figure 1 Surgical specimen: Sigmoid colon mass (80 mm × 30 mm) with
abscess formation.

Figure 2 Histology: A colony of Actinomyces is seen within the pericolonic
inflammatory tissue.

DISCUSSION
Actinomycetes are normally not capable of invading
the intact intestinal mucosa. However, under certain
circumstances deeper invasion occurs. Predisposing factors
include immunosuppression (HIV, diabetes), surgical trauma,
appendicitis, diverticulitis, bowel perforation, foreign bodies
and neoplasia[3-5]. The bacterium is found in up to 25% of
cervical smears performed on women with an intrauterine
device and this may explain a higher incidence of infection in
these patients[6-9]. No predisposing factors are noted in about
50% of cases[10].
Once outside the intestine, the infection usually spreads
locally with only a rare incidence of hematogenous or
lymphatic spread[11].
The ileo-cecal region is most commonly involved[12]. The
left side of the colon is rarely reported to be affected[3,13-20].
Hepatic involvement accounts for 5%-15% of cases and
is often associated with multiple small abscesses[21]. Other
reported sites include the stomach, gallbladder, pancreas,
small bowel, anorectal region, pelvis and abdominal wall[3,5].
Involvement of retroperitoneal organs may result from
hematogenous dissemination or direct extension[22,23].
Abdominal actinomycosis usually presents as a slowly
growing mass which may be associated with altered bowel
habits, nausea, vomiting and cramping pain. Constitutional
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Figure 3 Gram-positive staining of an Actinomyces colony.

symptoms are common and include anorexia, weight loss,
fever and night sweats. Mild to moderate leukocytosis is
often noted[3,11,12]. Occasionally, the disease may be latent
for years and manifest itself in the form of multiple
sinuses, fistulae, bowel stricture or hydronephrosis[4,5,23].
A preoperative diagnosis is rarely considered and is
established only in less than 10% of cases. The nature
of the organism is generally identified from a surgically
resected specimen, culture from abscesses or at autopsy[3,18].
Radiographic evidence is usually non specific. Barium
studies may show signs of external bowel compression
with a tapered narrowing of the lumen, but complete
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obstruction is rarely seen[6]. Colonoscopy is usually not
useful in diagnosis as the disease is of extramucosal origin.
However, endoscopy is important to exclude colitis or
neoplastic disease and may reveal luminal narrowing or
stiffness. Occasionally, nodules with central umbilication are
noted and these are related to bowel wall fibrosis as a result
of chronic inflammation[19].
A CT scan is helpful in identifying the inflammatory
mass and the organs involved. Bowel thickening and
inflammatory changes which cross fascial planes and
involve multiple compartments are usually seen. CT-guided
drainage of abscesses may also lead to identification of
the microorganism[19]. Sulfur granules can be observed in
the purulent material in 50% of cases, but these are not
pathognomonic for the disease. In fact, Nocardia, Streptomyces,
and some Staphylococci can produce comparable granules[24].
Culture is difficult because of the anaerobic characteristics
and slow growth of Actinomyces. Laboratory tests may reveal
a normocytic, normochromic anemia, leukocytosis and an
elevated erythrocyte sedimentation rate[25].
Gastrointestinal actinomycosis resembles other chronic
inflammatory bowel diseases such as tuberculosis and
Crohn’s disease, particularly when fistula or sinus tracts are
present. Also, bowel malignancy, diverticulitis, appendicitis
and amebiasis are part of the differential diagnosis[3]. If a
diagnosis can be made without surgery and the disease is
uncomplicated, the treatment of choice is an antibiotic.
High-dose penicillin is the standard treatment, although
cephalosporin is often used as it can be administered on a
less frequent dosing schedule. Other effective antibiotics
include tetracycline, erythromycin, chloramphenicol,
clindamycin and imipenem[3,26-28]. There is still controversy
regarding the dosage and duration of antibiotic treatment.
However, a long course for a period of at least 6 mo
or until disappearance or stabilization of the lesions is
recommended, in consideration of the low penetration
in the fibrotic area and the tendency of the disease to
recur[5,18]. Surgical treatment is often required because of
difficulty in diagnosis or in combination with antibiotics in
the presence of extensive disease, necrosis, abscess, stricture
or persisting sinuses and fistulae. Combined medical and
surgical treatment achieves a cure in about 90% of cases[19].
In conclusion, abdominal actinomycosis is to be
considered in the differential diagnosis of an abdominal
mass. Predisposing factors, imaging, blood tests and
microbiology studies may aid diagnosis. Medical treatment
should be tried first in uncomplicated cases and surgery
limited to dealing with complications or persistent disease.
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Esophagectomy for a traumatic esophageal perforation with
delayed diagnosis
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more conservative therapeutics should be performed,
such as primary repair, while in those with delayed
diagnosis, the patient should be submitted to more
aggressive and definitive treatment.
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Abstract
Esophageal perforations are rare, and traumatic
perforations are even more infrequent. Due to the rarity
of this condition and its nonspecific presentation, the
diagnosis and treatment of this type of perforation are
delayed in more than 50% of patients, which leads to
a high mortality rate. An 18-year-old male patient was
brought to the emergency room with a penetrating neck
injury, caused by a gunshot wound. He was taken to
the operating room and underwent surgical exploration
of the neck and a chest tube was inserted to treat the
hemo- and pneumothorax. During the procedure, a 2 cm
lesion was detected in the esophagus, and the patient
underwent a primary repair. A contrast leakage into his
right hemithorax was noticed on the 4th postoperative
day; he was submitted to new surgery, and a subtotal
esophagectomy and jejunostomy were performed. He
was discharged from the hospital in good condition 20 d
after the last procedure. The discussion around this topic
focuses on the importance of the timing of diagnosis and
the subsequent treatment. In early diagnosed patients,
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INTRODUCTION
Esophageal perforations are rare[1], and traumatic perforations are even more infrequent. In a study by Bladergoreon[2], only 24% of these lesions corresponded to trauma.
In 1997, Asensio et al[3] published a series of 43 cases in 6
years. Due to the rarity of this condition and its nonspecific presentation, the diagnosis and treatment of these
perforations are delayed in more than 50% of patients[2].
This disorder has a high mortality rate, ranging in the
literature from 3%-10% if treated within 24 h of the injury
and up to 40%-60% if treated after 24 h[2,4]. Recently, these
rates have decreased due to improvements in intensive care
units, antibiotics and parenteral nutrition[5].
The high mortality rate is directly associated with
the delay in diagnosis [6]. This usually occurs because
infection spreads to the mediastinum and lungs, leading
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to sepsis and multiple organ failure[7].
Several treatment techniques have been reported
for this disorder, which indicates that no single surgical
procedure could be considered as the gold standard[4].
If the perforation is detected in less than 24 h, the
literature supports primary repair and wide drainage of
the mediastinum; the treatment for delayed lesions is
controversial[4]. Primary repair, single drainage, exclusion
procedures, prostheses and resection, with or without
primary reconstruction have been described[4].

CASE REPORT
Figure 1 Final aspect of the gastric tube with a cervical esophagogastric
anastomosis.

An 18-year-old male patient was brought to the emergency
room with a penetrating left side zone I neck injury,
caused by a gunshot wound, which had happened 30 min
earlier. On physical examination, the bullet exit hole was
not identified and auscultation of the breath sounds was
diminished in the left hemithorax. At the gunshot entrance
site, there was subcutaneous emphysema. He was taken
to the operating room and underwent surgical exploration
of the neck and a chest tube was inserted to treat the
hemo- and pneumothorax. During the procedure, a
2 cm lesion was detected in the esophagus; it was treated
with primary repair using a 2 layer interrupted suture.
On the 4th postoperative day, an esophagography was
performed, where a little contrast leakage into his right
hemithorax was noted. As the patient was not recovering
as expected, a right thoracotomy was performed. During
this surgical procedure, the right lung was incarcerated
and a new 4 cm lesion in the esophagus, with necrosis and
pus arising from the mediastinum were observed. Due to
his bad clinical condition (sepsis and mediastinitis), and
despite receiving broad spectrum antibiotics for necrosis
of the organ, he underwent a subtotal esophagectomy. A
jejunostomy was performed for feeding. The patient was
discharged from the hospital 20 d after the last procedure.
On his 77th postoperative day, he returned to the service
for reconstruction. The surgical approach performed was
a gastric tube with a cervical esophagogastric anastomosis
with pyloromyotomy. A new esophagography was carried
out on the 7th postoperative day, with no signs of leakage.
He was discharged on the 14th postoperative day. He
has currently been followed up for one year, and is doing
well, with good weight gain and normal esophagography
(Figure 1).

of 100%, as did Andrade-Alegre[1]; Normando found a
20% mortality rate. Free perforations can be treated by
primary repair; if the perforation is large and repair is not
feasible, esophageal resection must be performed.
Patients with delayed (more than 24 h) diagnosis
represent a serious problem. Generally, they are in a
bad clinical condition, needing aggressive and definitive
treatment. Most authors think that more aggressive
therapy leads to a better outcome. de Andrade et al[8]
showed a better survival rate in patients who underwent
resection rather than primary repair. Salo et al[9] found a
68% mortality rate after primary repair in these patients
compared with 13% in those who underwent esophage
ctomy. Similar results were demonstrated by Altorjay
et al[10] and Orringer et al[11]. The literature strongly recom
mends that esophagectomy should be performed when
a clinical condition, such as sepsis and mediastinitis is
encountered[6,8].
Data on the non-operative management of this
type of perforation have been published. Vogel et al[12]
support this type of therapy, and showed a survival
rate of 100%. They claim that once the perforation
and pleural contamination are controlled by adequate
drainage, it becomes an esophagocutaneous fistula (via
chest tube) and will heal similar to most gastrointestinal
fistulas. Our group considers that this kind of approach
needs to be done with extreme caution and in a selected
group of patients, which is small; and as Port et al[6]
stated, a high level of vigilance should be maintained, to
reverse the decision if necessary.
In conclusion, patients with perforations detected
early, can be treated more conservatively, with primary
repair of the lesion; for those with delayed diagnosis,
the literature suggests more aggressive treatment, where
esophagectomy is recommended.

DISCUSSION
Esophageal perforation is an infrequent condition, with
a high mortality rate. The low incidence of this injury
leads to inadequate clinical experience in surgeons[4],
and for this reason, appropriate management remains
controversial[4].
Many authors agree that for those perforations detected
early (less than 24 h from injury), the best treatment is
primary repair[1,4,6]. For this group of patients, the mortality
rates are lower, with less morbidity compared to patients
with delayed diagnosis. Port et al[6] showed a survival rate
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INTRODUCTION
Eosinophilic enteritis, a relatively rare entity, usually
involves gastric antrum or proximal small bowel[1]. Eosinophilic gastroenteritis is defined as a disorder that selectively affects the gastrointestinal tract with eosinophilrich inflammation in the absence of any known causes
for eosinophilia [2]. The disease may be asymptomatic
or may present as chronic anemia, recurrent abdominal
pain, subacute and acute intestinal obstruction or as a
rare presentation as enterolithiasis which has not been
described previously.
In our case, the patient presented with enteroliths
and strictures. Resection and anastomosis of the small
bowel containing stones was performed. Histopathology
confirmed the diagnosis as eosinophilic enteritis. .

Abstract
We report a case of eosinophilic enteritis involving the
proximal small bowel, a relatively rare entity, presenting
unusually as enteroliths in a 68-year-old man with
complaints of anemia, malena and abdominal pain. The
disease if diagnosed in the initial stages responds well to
medical treatment but if associated with complications
or misdiagnosed, surgical modality is the treatment
of choice. In our case, the patient presented with
enteroliths and strictures. Resection and anastomosis
of the small bowel containing stones was carried out.
Histopathology confirmed the diagnosis as eosinophilic
enteritis.

CASE REPORT
A 68-year-old man was referred to us with complaints
of chronic anemia, malena and abdominal pain for 15
years. The patient had been evaluated earlier and had
been transfused on multiple occasions. His past medical
profile was not suggestive of any associated medical
condition and there was no history of use of herbal
medications or excessive intake of tea or coffee. Baseline
blood investigations, chest X-ray and ECG were normal.
Stool for occult blood was positive. Upper gastrointestinal
endoscopy and colonoscopy were normal. Ultrasound of
the abdomen did not reveal any evidence of cholecystitis
or cholelithiasis. The patient underwent a small bowel
enteroclysis which revealed multiple strictures in the distal
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Eosinophils

HE, 100 × view

Figure 1 Intraoperative photography showing resected small bowel
segment with enteroliths.

Figure 2 Histophotomicrography of specimen showing transmural eosino
philic infiltrate (HE, × 100).

jejunum and proximal ileum with filling defects suggestive
of enteroliths. The patient was subjected to exploratory
laparotomy through a midline incision. There were multiple
strictures at the junction of distal jejunum and proximal
ileum with sacculations in between containing more than
10 enteroliths measuring between 4-20 mm (Figure 1).
Resection and anastomosis of the small bowel containing
stones was then carried out. The resected specimen was
sent for histopathological examination. Abdomen was
drained and closed in layers. The pathological report of
the small bowel containing the enteroliths showed dense
transmural infiltration of eosinophils, and eosinophilic
enteritis was diagnosed (Figure 2). The biochemical
analysis of the stones retrieved from the bowel showed
the presence of calcium and oxalate crystals along with
concretions of ingested vegetable fibre. Calcium oxalate
was reported to be the major component of these stones.
The patient had uneventful recovery and was discharged
on the 10th postoperative day.

variable involvement of the esophagus, large intestine,
or both[5,6]. It is now appreciated that many disorders are
accompanied by eosinophil infiltration in the stomach,
such as parasitic and bacterial infections (including
Helicobacter pylori), IBD, hypereosinophilic syndrome
(HES), eosinophilic enteritis, periarteritis, allergic vasculitis,
scleroderma, drug injury, and drug hypersensitivity[7]. These
disorders are classified into primary and secondary subtypes.
The primary subtype includes the atopic, nonatopic,
and familial variants, whereas the secondary subtype is
divided into two groups, one is composed of systemic
eosinophilic disorders (HES) and the other is composed of
non eosinophilic disorders. Primary eosinophilic enteritis,
gastritis and gastroenteritis have also been called idiopathic
or allergic gastroenteropathy. The familial form has not
been well characterized. Primary eosinophilic gastroenteritis
encompasses multiple disease entities subcategorized into
three types on the basis of the histologic involvement:
mucosal, muscularis and serosal forms[8]. Of note, either
layer of the gastrointestinal tract can be involved, so that
endoscopic biopsy can be normal in patients with the
muscularis subtype, serosal subtype, or both. No standards
are available for the diagnosis of eosinophilic gastritis or
gastroenteritis, but a few findings support the diagnosis[9].
For example, the presence of increased eosinophils in
biopsy specimens from the gastrointestinal tract wall, the
infiltration of eosinophils within intestinal crypts and
gastric glands, the lack of involvement of other organs, and
the exclusion of other causes of eosinophilia (e.g. infections
and IBD) are supportive of eosinophilic gastroenteritis.
The clinical presentations of eosinophilic enteritis depend
on the site of involvement with eosinophilic enterits being
asymptomatic or symptomatic. Symptomatic cases may
present as chronic anemia, subacute intestinal obstruction
due to strictures, acute obstruction due to intussusceptions
or chronic abdominal pain[1,2,6].
Enteroliths, the endogenous foreign bodies, were first
described by Pfahler and Stamm in 1915. True enteroliths
of the small intestine are of three main types: (1) those
consisting mainly of bile acids; (2) those consisting
mainly of calcium oxalate; and (3) those consisting mainly
of phosphate. Bile acid enteroliths are made up mainly
of choleic acid.

DISCUSSION
Primary eosinophilic gastrointestinal disorders are defined
as disorders that selectively affect the gastrointestinal
tract with eosinophil-rich inflammation in the absence
of known causes for eosinophilia (e.g. drug reactions,
parasitic infections, and malignancy)[2]. These disorders
include eosinophilic esophagitis, eosinophilic gastritis,
eosinophilic gastroenteritis, eosinophilic enteritis, and
eosinophilic colitis and are occurring with increasing
frequency [3] . The symptoms depend on the site of
infiltration and the layers affected. High blood levels of
eosinophils are usually present. Computed tomography
plays a fundamental role in the evaluation of this disease[4].
In contrast to the esophagus, the stomach and
intestine have readily detectable baseline eosinophils
under healthy conditions. Eosinophilic gastritis, enteritis
and gastroenteritis are grouped together because they
are clinically similar and there is a paucity of information
available concerning their pathogenesis. However, it is likely
that they are indeed distinct entities in most patients. These
diseases are characterized by the selective infiltration of
eosinophils in the stomach, small intestine, or both, with
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The maximum size reported in the literature is more
than 6 cm, and maximum number is up to 1400 enteroliths
proximal to a postoperative stricture in a patient who had
surgery for colon carcinoma[10]. Most of the conditions
causing enteroliths are due to stasis or hypermotility[10].
Enteroliths in association with eosinophilic enteritis has
not been reported so far in the literature to the best of
our knowledge. Judging from published reports, cases of
stones in the small intestine are rare. In the literature, the
composition is described only in general terms. It would
no doubt increase our understanding of the subject, and
probably of lithiasis in general, if all such stones were
reported and analysed as completely as possible.
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Pancreatic Society of Great Britain &
Ireland Annual Scientific Meeting
Weetwood Hall, Otley Road, Leeds,
LS16 5PS, United Kingdom
January 15-16, 2010
AGA Clinical Congress of Gastro
enterology and Hepatology
The Venetian And Palazzo, 3355 Las
Vegas Blvd South,
Las Vegas, United States
http://www.gilearn.org/clinical
congress
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January 27-31, 2010
Alpine Liver & Pancreatic Surgery
Meeting
Carlo Magno Zeledria Hotel, Madon
na di Campiglio, Italy
http://www.alpshpbmeeting.soton.
ac.uk

March 25-28, 2010
20th Conference of the Asian Pacific
Association for the Study of the Liver
(APASL)
Beijing, China
http://www.apasl2010beijing.org/
en/index.aspx

February 25, 2010
Multidisciplinary management of
acute pancreatitis symptoms
The Royal Society of Medicine, 1
Wimpole Street, London, W1G 0AE,
United Kingdom
http://www.rsm.ac.uk/academ/
pancreatitis10.php

April 14-18, 2010
The International Liver Congress™
2010
European Association for the Study
of the Liver
Vienna, Austria
May 1-5, 2010
2010 American Transplant Congress
San Diego Convention Center, 111
West Harbor Drive
San Diego, CA 92101, United States
http://www.atcmeeting.org/2010

March 4-7, 2010
2010 Annual Meeting of the Society
of Surgical Oncology
Renaissance® St. Louis Grand Hotel,
800 Washington Avenue
St. Louis, Missouri 63101 United States
http://www.surgonc.org/

WJGS|www.wjgnet.com

May 1-5, 2010
Digestive Disease Week 2010

Ⅰ

American Association for the Study
of Liver Diseases
Ernest N. Morial Convention Center,
900 Convention Center Blvd, New
Orleans, LA 70130, United States
http://www.ddw.org/
May 15-19, 2010
Annual Meeting of the American
Society of Colon and Rectal Surgeons
Hilton Minneapolis Hotel & Conven
tion Center, Minneapolis,
Minnesota, United States
http://www.fascrs.org/
September 16-18, 2010
Prague Hepatology Meeting 2010
Prague, Czech Republic
http://www.congressprague.cz/
en/kongresy/phm2010.html
October 20-23, 2010
Australian Gastroenterology Week
Melbourne, Australia
http://www.gesa.org.au/agw.cfm
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members, authors and readers, and yielding the greatest social and
economic benefits.
The major task of WJGS is to report rapidly the most recent
advances in basic and clinical research on gastrointestinal oncology.
The topics of WJGS cover the carcinogenesis, tumorigenesis,
metastasis, diagnosis, prevention, prognosis, clinical manifestations,
nutritional support, molecular mechanisms, and therapy of
benign and malignant tumors of the digestive tract. This cover
epidemiology, etiology, immunology, molecular oncology, cytology,
pathology, genetics, genomics, proteomics, pharmacology,
pharmacokinetics, nutrition, diagnosis and therapeutics. This journal
will also provide extensive and timely review articles on oncology.
The columns in the issues of WJGS will include: (1) Editorial:
To introduce and comment on the substantial advance and its
importance in the fast-developing areas; (2) Frontier: To review the
most representative achievements and comment on the current
research status in the important fields, and propose directions for
the 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 systemically
review the most representative progress and unsolved problems in
the major scientific disciplines, comment on the current research
status, and make suggestions on the future work; (8) Original
Article: To originally report the innovative and valuable findings in
gastrointestinal endoscopy; (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 WJGS,
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; (13) Guidelines: To introduce
Consensuses and Guidelines reached by international and national
academic authorities worldwide on basic research and clinical practice
in gastrointestinal surgery.

Instructions to authors
GENERAL INFORMATION

World Journal of Gastrointestinal Surgery (World J Gastrointest Surg,
WJGS, online ISSN 1948-9366, DOI: 10.4240), is a monthly,
open-access (OA), peer-reviewed journal supported by an editorial
board of 328 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 public
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.
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 communicating 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 personal benefits refers to the
pursuit of the maximum personal benefits 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 editorial board members is
to give a peer review of an unpublished scientific article via 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
WJGS is an open-access journal, readers around the world can
immediately download and read, free of charge, high-quality, peerreviewed articles from WJGS 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, conclusion 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) Maximization 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 every employee, in
an open, fair and transparent environment, could contribute their
wisdom to edit and publish high-quality articles, thereby realizing
the maximization of the personal benefits of editorial board
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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,
Abstract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Legends.
Neither the editors nor the publisher are responsible for the opinions
expressed by contributors. Manuscripts formally accepted for
publication become the permanent property of Beijing Baishideng
BioMed Scientific Co., Ltd, 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
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Instructions to authors
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 International
Committee of Medical Journal Editors to refuse to publish papers
on clinical trial results if the trial was not recorded in a publiclyaccessible registry at its outset. The only register now available, to
our knowledge, is http://www. clinicaltrials.gov sponsored by the
United States National Library of Medicine and we encourage 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 author’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.

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: +86-10-59080039, 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 WJGS, 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.

Online submissions
Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/1948-9366office. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1948-9366/index.htm)
before attempting to submit online. For assistance, authors
encountering problems with the Online Submission System may
send an email describing the problem to wjgs@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:

Abstract
There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:
An informative, structured abstracts of no more than 480
words should accompany each manuscript. Abstracts for original
contributions 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/…;
MATERIALS AND METHODS (no more than 140 words);
RESULTS (no more than 294 words): You should present P values
where appropriate and must provide relevant data to illustrate
how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001;
CONCLUSION (no more than 26 words). Available from:http://
www.wjgnet.com/wjg/help/8.doc

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.
Authors should meet conditions 1, 2, and 3.

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

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 author 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

Text
For articles of these sections, original articles, rapid communication
and case reports, the main text should be structured into the
following sections: INTRODUCTION, 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.wjgnet.com/
wjg/help/instructions.jsp.

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 JF, 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 L and Fu JF wrote the paper.

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly
in the main text. Provide a brief title for each figure on a separate
page. Detailed legends should not be provided under the figures.
This part should be added into the text where the figures are

Supportive foundations: The complete name and number of
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applicable. Figures should be either Photoshop or Illustrator
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.wjgnet.com/1007-9327/13/4554.pdf;
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wjgnet.com/1007-9327/13/4986.pdf; http://www.
wjgnet.com/1007-9327/13/4498.pdf. Keeping all elements
compiled is necessar y in line-art image. Scale bars 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 figure and panel. Avoid
layering type directly over shaded or textured areas. Please use
uniform legends for the same subjects. For example: Figure 1
Pathological changes in atrophic gastritis after treatment. A: ...; B:
...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle to publish high
resolution-figures for the printed and E-versions.

and middle initials. (For example, Lian-Sheng Ma is abbreviated
as Ma LS, Bo-Rong Pan as Pan BR). The title of the cited article
and italicized journal title (journal title should be in its abbreviated
form as shown in PubMed), publication date, volume number (in
black), start page, and end page [PMID: 11819634 DOI: 10.3748/
wjg.13.5396].
Style for book references
Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
Format
Journals
English journal article (list all authors and include the PMID where
applicable)
1
Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung F. Evaluation of quantitative
contrast harmonic imaging to assess malignancy of liver
tumors: A prospective controlled two-center study. World J
Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224 DOI:
10.3748/wjg.13.6356]
Chinese journal article (list all authors and include the PMID where
applicable)
2
Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixudiarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287
In press
3
Tian D, Araki H, Stahl E, Bergelson J, Kreitman M.
Signature of balancing selection in Arabidopsis. Proc Natl
Acad Sci USA 2006; In press
Organization as author
4
Diabetes Pr evention Pr og ram Research Gr oup.
Hypertension, insulin, and proinsulin in participants with
impaired glucose tolerance. Hypertension 2002; 40: 679-686
[PMID: 12411462 PMCID:2516377 DOI:10.1161/01.
HYP.0000035706.28494.09]
Both personal authors and an organization as author
5
Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. J Urol
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01.
ju.0000067940.76090.73]
No author given
6
21st century heart solution may have a sting in the tail.
BMJ 2002; 325: 184 [PMID: 12142303 DOI:10.1136/
bmj.325.7357.184]
Volume with supplement
7
Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: S93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.s2.7.x]
Issue with no volume
8
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.109
7/00003086-200208000-00026]
No volume or issue
9
Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Tables
Three-line tables should be numbered 1, 2, 3, etc., 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. aP <
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, cP < 0.05 and dP < 0.01 are used.
A third series of P values can be expressed as eP < 0.05 and fP < 0.01.
Other notes in tables or under illustrations should be expressed as
1
F, 2F, 3F; 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 ●, ○, ■, □, ▲, △, etc., in a certain
sequence.
Acknowledgments
Brief acknowledgments of persons who have made genuine
contributions to the manuscript and who endorse the data and
conclusions should be included. Authors are responsible for
obtaining written permission to use any copyrighted text and/or
illustrations.

REFERENCES

Coding system
The author should number the references in Arabic numerals
according to the citation order in the text. Put reference numbers
in square brackets in superscript at the end of citation content or
after the cited author’s name. For citation content which is part of
the narration, the coding number and square brackets should be
typeset normally. For example, “Crohn’s disease (CD) is associated
with increased intestinal permeability[1,2]”. If references are cited
directly in the text, they should be put together within the text, for
example, “From references[19,22-24], we know that...”
When the authors write the references, please ensure that
the order in text is the same as in the references section, and also
ensure the spelling accuracy of the first author’s name. Do not list
the same citation twice.
PMID and DOI
Pleased provide PubMed citation numbers to the reference list,
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.
org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of the liver and billiary
system. 9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer

Style for journal references
Authors: the name of the first author should be typed in boldfaced letters. The family name of all authors should be typed with
the initial letter capitalized, followed by their abbreviated first
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disease: investigation and basis for therapy. New York:
Marcel Dekker, 1991: 431-450
Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34
Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56
Conference paper
14 Christensen S, Oppacher F. An analysis of Koza’s
computational effort statistic for genetic programming.
In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG,
editors. Genetic programming. EuroGP 2002: Proceedings
of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer, 2002:
182-191
Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http//www.cdc.gov/
ncidod/EID/eid.htm
Patent (list all authors)
16 Pa g e d a s A C , i nve n t o r ; A n c e l S u r g i c a l R &D In c.,
assignee. Flexible endoscopic grasping and cutting device
and positioning tool assembly. United States patent US
20020103498. 2002 Aug 1

SUBMISSION OF THE REVISED
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Statistical data
Write as mean ± SD or mean ± SE.
Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square
test as χ2 (in Greek), related coefficient as r (in italics), degree
of freedom as υ (in Greek), sample number as n (in italics), and
probability as P (in italics).

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1007-9327/news/10.doc.

Please revise your article according to the revision policies of
WJGS. The revised version including manuscript and highresolution image figures (if any) should be copied on a floppy or
compact disk. The author should send the revised manuscript,
along with printed high-resolution color or black and white
photos, copyright transfer letter, and responses to the reviewers
by courier (such as EMS/DHL).
Editorial Office
World Journal of Gastrointestinal Surgery
Editorial Department: Room 903, Building D,
Ocean International Center,
No. 62 Dongsihuan Zhonglu,
Chaoyang District, Beijing 100025, China
E-mail: wjgs@wjgnet.com
http://www.wjgnet.com
Telephone: +86-10-85381891
Fax: +86-10-85381893
Language evaluation
The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor
language polishing; (3) Grade C: a great deal of language polishing
needed; (4) Grade D: rejected. Revised articles should reach Grade
A or B.

Responses to reviewers
Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wjgnet.com/1007-9327/
news/12.doc.

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood
pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) =
96 h, blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L;
blood CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2
volume fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc.
Arabic numerals such as 23, 243, 641 should be read 23 243 641.
The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/wjg/help/15.
doc.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.
Links to documents related to the manuscript
WJGS will be initiating a platfor m to promote dynamic
interactions between the editors, peer reviewers, readers and
authors. After a manuscript is published online, links to the PDF
version of the submitted manuscript, the peer-reviewers’ report
and the revised manuscript will be put on-line. Readers can make
comments on the peer reviewer’s report, authors’ responses
to peer reviewers, and the revised manuscript. We hope that
authors will benefit from this feedback and be able to revise the
manuscript accordingly in a timely manner.

Abbreviations
Standard abbreviations should be defined in the abstract and
on first mention in the text. In general, terms should not be
abbreviated unless they are used repeatedly and the abbreviation
is helpful to the reader. Permissible abbreviations are listed in
Units, Symbols and Abbreviations: A Guide for Biological and
Medical Editors and Authors (Ed. Baron DN, 1988) published by
The Royal Society of Medicine, London. Certain commonly used
abbreviations, such as DNA, RNA, HIV, LD50, PCR, HBV, ECG,
WBC, RBC, CT, ESR, CSF, IgG, ELISA, PBS, ATP, EDTA, mAb,
can be used directly without further explanation.

Science news releases
Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released
rapidly at EurekAlert/AAAS (http://www.eurekalert.org). The
title for news items should be less than 90 characters; the summary
should be less than 75 words; and main body less than 500 words.
Science news items should be lawful, ethical, and strictly based on
your original content with an attractive title and interesting pictures.

Italics
Quantities: t time or temperature, c concentration, A area, l length,
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.
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