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Abstract
There has been tremendous progress in endoscopic 
techniques for the management of premalignant or 
malignant gastric lesions. Gastric cancer remains the 
second most common cause of cancer related mortality 
worldwide. This means that there is a need for early 
detection and diagnosis of premalignant lesions or 
early cancer in clinical practice. Despite substantial 
development of endoscopic resection techniques, the 
management of gastric premalignant lesions is con­
troversial because of the lack of consensus and accurate 
risk stratification. Future study of various aspects would 
clarify these issues but in the meantime we should 
reconsider the current algorithm approach for the ma­
nagement of gastric low grade dysplasia.

© 2010 Baishideng. All rights reserved.

Key words: Grade dysplasia; Endoscopic resection; Sub­
mucosal dissection
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wjgnet.com/1948-5190/full/v2/i9/301.htm  DOI: http://dx.doi.
org/10.4253/wjge.v2.i9.301

INTRODUCTION
Gastric epithelial dysplasia (GED) is defined as nonin-
vasive, neoplastic gastric epithelium. However, the term 
GED has become progressively complex and confusing 
because of  differences in definitions and nomenclature 
that have been based on cytological, microscopic, endo-
scopic or gross features[1]. When the dysplastic lesion is 
flat or depressed the term dysplasia is used; if  protruding 
from the mucosa, adenoma is used. These terms have 
been used for indicating the morphological type of  the le-
sion and are considered as having same histology in clini-
cal practice[2,3]. 

There have been debates about the histological diag-
nostic criteria for gastric dysplasia or adenoma, especially 
between pathologists in Japan and the West[4]. The Vienna 
classification for gastric dysplasia was produced as a con-
sensus for reducing the gap of  the discrepancies between 
Western and Asian pathologists[5]. Ramification of  the 
category according to the diagnostic criteria enabled us 
to reduce the gap in category 4 (high grade intraepithelial 
neoplasia, HGD) and 5 (carcinoma). However, discrepan-
cy still exists in category 3 (low grade intraepithelial neo-
plasia, LGD). Although a designation of  low-grade means 
a comparatively reduced risk of  malignant transformation 
compared to high-grade, it should be kept in mind that a 
background intestinal metaplasia accompanying low grade 
dysplasia might be associated with an increased risk of  
malignancy[6]. 

Endoscopic resection techniques have developed and 
there are almost no limits in endoscopic mucosal resection 
(EMR) and endoscopic submucosal dissection (ESD) for 
the management of  gastric neoplasia. The technical im-
provement in EMR/ESD procedures has enabled en bloc 
resection of  the entire mucosal lesion regardless of  its 
size and location in stomach[7]. The endoscopic manage-
ment of  HGD or carcinoma was well established with no 
controversy. However, EMR/ESD of  gastric low grade 
adenoma may be controversial and resection of  all these 
lesions demands costs and time. There are also patients 

World J Gastrointest Endosc  2010 September 16; 2(9): 301-304
ISSN 1948-5190 (online)
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who are not candidates for ESD or EMR due to econom-
ic problems or physical limitations. 

New techniques in therapeutic endoscopy demand an 
upgraded approach paradigm. So, taking into account all 
of  this, the best management will be discussed.

EPIDEMIOLOGY OF GASTRIC LGD
The prevalence of  GED ranges widely according to re
gion. In the region with the high risk of  gastric cancer 
such as Korea and Japan, prevalence ranges from 9%-20% 
in contrast to the lower risk regions of  up to 3.75%[8,9]. 
This difference can be explained by several factors such 
as genetics, incidence of  helicobacter pylori infection and 
environmental factors[10]. Most of  these gastric tumors 
are incidentally found during screening endoscopy in 
prevalent areas. GED has various morphologies on endo
scopic findings: protruding or depressed; whitish or reddi­
sh; lobular or granular; and combining ulcer or not. These 
lesions might not be evident during endoscopy and repeat 
biopsy or EMR/ESD may be needed to confirm.   

NATURAL HISTORY OF GASTRIC 
EPITHELIAL DYSPLASIA
Proper management for GED needs the understand-
ing of  the natural course of  this entity. GED (LGD 
or HGD) are regarded as precancerous lesions and the 
endoscopic management of  HGD is uniform. However, 
the clinical course of  LGD is variable and the transfor-
mation rate ranges from 0% to 23% (Table 1).

A recent study by Rugge et al[11] revealed that the risk 
of  invasive gastric cancer increases with the histological 
grade of  the non-invasive neoplasia. They included a total 
of  90 consecutive cases with LGD prospectively followed 
up. They excluded the patients in whom gastric cancer 
was detected within 12 mo from the initial diagnosis to 
rule out the chance of  missed diagnosis at the initial en-
doscopy procedure. Of  these cases, 78% of  cases were 
no longer detected or unchanged; however, 17% (20/90) 
of  cases evolved into gastric cancer. Evolution to inva-
sive carcinoma was documented in 8 of  90 cases (8.9%) 
of  LGD. This study is a prospective long-term follow 
up study of  LGD, focusing on cancer risk. These results 
mean that although most of  LGDs in stomach remain 
stable, during follow up they can progress in significant 
proportion. 

However, this is not the case in a recent Japanese stu
dy[12]. This study included 48 lesions diagnosed as LGD or 
HGD on first biopsies. These lesions were followed for a 
median of  4.7 years. They reclassified the lesions accord-
ing to the Vienna classification. Of  the 38 cases of  LGD, 
only 1 case showed progression to noninvasive carcinoma 
with the remaining cases unchanged. Even the HGD 
showed a stable course with only 1 case of  intramucosal 
carcinoma. They insisted that LGD lesions have quite a 
low risk of  progressing to HGD or noninvasive carci-
noma and were never observed to progress to invasive 

carcinoma. Although this study is a long-term follow up 
study for gastric dysplasia, the diagnostic criteria should 
be considered and conclusions accepted with caution. As 
mentioned earlier, despite the efforts to overcome the gap 
between Western and Asian pathologists regarding the 
discrepancies in the concept of  GED, there is still a lack 
of  diagnostic pathological criteria. Overestimation of  the 
pathological diagnosis could lead to the benign course of  
the lesion, especially in LGD. 

Another Asian study revealed contrary results[13]. Twen-
ty-six cases of  gastric LGD were followed up for a median 
of  66 mo. Three cases out of  26 LGD progressed to in-
vasive carcinoma. Four cases out of  26 LGD progressed 
to HGD. The author concluded that gastric intraepithelial 
neoplasia should be treated actively using recently ad-
vanced therapeutic endoscopic techniques, regardless of  
the degrees of  dysplasia. Although this study is a small ret-
rospective one, the proportion of  progression to invasive 
carcinoma is similar to the study by Rugge et al[11]. 

Although it requires years for a gastric LGD to prog-
ress into an invasive form and not all cases of  LGD 
transform to advanced carcinoma, the recent advances 
in endoscopic resection can reduce the risk and cost of  
procedure and should be reconsidered as a first option for 
the management of  gastric LGD. It may be sufficient to 
follow up the gastric neoplasia at a 1 year interval in cases 
of  unavoidable observation.

DISCREPANCY OF THE INITIAL BIOPSY 
WITH FINAL PATHOLOGY
When we consider EMR/ESD for gastric LGD or HGD, 
the concept of  inaccuracy in a forceps biopsy should be 
kept in mind. Actually, the reactive changes may mimic 
the morphological appearance of  GED and are well 
recognized as a pitfall in diagnosis[10]. Likewise, the path
ological diagnosis of  the gastric HGD by forceps biopsy 
probably means invasive carcinoma after EMR/ESD.

There are several studies regarding the discrepancy 
between forceps biopsy and final pathological diagno-
sis[7,14-18]. Park et al researched the possible risk factors of  
predicting malignant transformation of  the gastric LGD. 
Eight of  the 118 adenomas proved to have malignant 
foci. Univariate analysis revealed that location, histological 
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Table 1  Natural courses studies of low and high grade 
dysplasia progressing to carcinoma

Low grade 
dysplasia

Mean interval 
to carcinoma

High grade 
dysplasia

Mean interval 
to carcinoma

Saraga et al[19]      2% (1/64) 4 yr   81% (7/21)   4 mo
Lansdown 
et al[20]

   0% (0/7) -   85% (11/13)   5 mo

Di Gregorio 
et al[21]

     7% (4/73) 2 yr   60% (6/10) 11 mo

Kokkola et al[22]      0% (0/84) -   67% (2/3)    1.5 yr
Rugge et al[11]   8.9% (8/90) 48 mo   69% (11/16) 30 mo
Yamada et al[12]      0% (0/38) -   10% (1/10)    4.6 yr
Park et al[13] 11.5% (3/26)    3.7 yr 100% (1/1)    5.6 yr



303 September 16, 2010|Volume 2|Issue 9|WJGE|www.wjgnet.com

type, surface redness and degree of  dysplasia of  the le-
sion were significant predictors for malignant potential. In 
multivariate analysis, only the degree of  dysplasia had sig-
nificance. The author concluded that gastric HGD should 
be resected for possible malignancy.

Another large prospective study in a German group 
revealed that the size of  tumor is important. They pro-
spectively included 194 patients with 222 endoscopically 
removable gastric polyps (≥ 5 mm) who underwent for-
ceps biopsy and complete polypectomy. They excluded 
cases of  fundic gland polyps and polyposis syndrome. Of  
the 222 polyps, histological examination of  the polypec-
tomy specimens revealed neoplasia in 19% (6% adenocar-
cinoma). The complete agreement was found in 124 cases 
(55.8%) and clinically important differentiation between 
tumor like lesions and neoplasia was possible in 90.5%. 
They insisted on complete removal by an experienced 
endoscopist of  all epithelial gastric polyps larger than 
5mm after thorough individualized risk benefit analysis. 
Most of  the patients had no symptoms in this population. 
These results can be explained in two other aspects. The 
meticulous examination of  the forceps biopsy samples by 
an experienced pathologist would be sufficient for a cor-
rect histological diagnosis without polypectomy. The other 
aspect is the problem of  coexistence of  malignant foci, as 
in 3.1% of  the hyperplastic polyps in this study. 

The recent study by Jung et al also mentioned the risk 
factors of  malignant transformation in gastric LGD. This 
study included 114 patients with gastric LGD which was 
diagnosed at initial forceps biopsies. They divided these 
patients into two groups according to the post-EMR/
ESD pathological diagnosis. The carcinoma group (63 
cases) had distinct phenotypes such as depressed gross 
appearance, combined HGD, reddish surface and mucosal 
ulceration. In multivariate analysis, combined HGD was 
a significant independent predictor of  carcinomas. Al-
though all the gastric LGD could not be resected because 
of  the patient’s medical condition or equipment availabil-
ity, these characteristics should be considered as an indica-
tion for endoscopic resection or be followed closely by 
available screening methods. 

Contrary to the up-staging of  the post-EMR/ESD 
diagnosis, one study mentioned down-staging after EMR/
ESD[18]. Out of  633 patients treated with EMR or ESD, 
20 patients (3.2%) were included in this study. The mean 
size of  tumor was 6.4 mm. Sixty-five percent were LGD; 
the remainder was HGD or intramucosal carcinoma. Fol-
lowing endoscopic resection, no neoplasia was evident 
although only macroscopic lesions and no random biopsy 
cases were included in this study. The authors concluded 
that the tumors might have been small enough to be re-
moved by the previous forceps biopsy.

All these studies regarding the discrepancy between 
the forceps biopsy and final pathological diagnosis are 
important in managing patients with gastric LGDs. When 
a forceps biopsy is performed on the lesion, more pieces 
mean more accuracy in diagnosis. However, it could 
hamper a procedure like ESD because of  excessive scar 
formation resulting in the fibrosis. A few samples for for-

ceps biopsy diagnosis could not rule out sampling errors, 
like the hidden part of  the iceberg. More validated studies 
using recently introduced instruments such as magnifying 
endoscopy, autofluorescence imaging and confocal endo-
microscopy are needed to identify the high risk groups of  
hidden malignancy in lesions.

CONCLUSION
EMR/ESD is gaining in popularity and substituted sur-
gical policy on the management of  early gastric cancer. 
More patients will benefit from screening programs for 
the early detection of  gastric cancer and EMR/ESD is 
the leading technique at this point. Premalignant lesions 
would also be detected more during screening endoscopy.  
Assuming the progression of  gastric LGDs to HGDs or 
carcinoma is not rare, close follow up strategies without 
informing the patients about endoscopic resection should 
be reconsidered. Given the availability of  endoscopic 
management techniques and the problems of  hidden ma-
lignancy in gastric LGDs, endoscopic management instead 
of  an annual follow up strategy should be considered first 
in clinical practice. Future studies of  molecular, genetic 
and morphological characteristics of  gastric LGDs could 
be helpful in deciding management and stratifying the risk 
of  progression.
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Abstract
Capsule endoscopy (CE) was launched at the beginning 
of this millennium and has since become a well esta­
blished methodology for evaluating the entire small 
bowel for manifold pathologies. CE far exceeded early 
expectations by providing a tool for establishing the 
correct diagnosis for elusive gastrointestinal (GI) con­
ditions such as obscure GI bleeding, Crohn’s disease, 
polyposis syndrome and others. Contemporary CE, like 
radiology, gives results that can only be read, unlike 
conventional endoscopic procedures which enable con­
comitant biopsy when indicated. This is one of the ma­
jor limitations of the technique. The ideal CE should im­
prove the quality of the image and have a faster frame 
rate than the currently available one. There should be 
a therapeutic capsule capable of performing a biopsy, 
aspirating fluid, delivering drugs as well as measuring 
the motility of the small bowel wall. Another major leap 
forward would be the capability of remote control of 
the capsule’s movement in order to navigate it to reach 
designated anatomical areas for carrying out a variety 
of therapeutic options. Technology for improving the 
capability of the future generation capsule is almost 
within grasp and it would not be surprising to witness 
the realization of these giant steps within the coming 
decade.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Capsule endoscopy (CE) had been proven to be a safe 
and painless procedure that is superior to several other 
imaging modalities for diagnosing small bowel pathologies 
such as small bowel follow‑through X-ray, colonoscopy 
with ileoscopy, computerized tomographic enterography, 
magnetic resonance enteroclysis and push‑enteroscopy[1,2]. 
Since the emergence of  CE, more than 1 000 000 capsules 
have been swallowed worldwide and nearly 1000 peer-
reviewed publications have appeared in the literature. The 
ideal CE of  the gastroenterologist’s imagination should be 
capable of  performing an ordinary biopsy as well as carry 
out an online analysis (an “optical” biopsy) and ‘‘stop’’ 
bleeding by an adrenaline injection, a heat probe, argon 
plasma coagulation, etc. The ultimate capsule would in‑
clude special detectors for white blood cells and be capa‑
ble of  checking oncological markers (e.g. CEA, CA 19-9), 
perform serology tests (e.g. anti-endomysial, IgE) and 
measure various cytokines, pH, temperature and pressure, 
in addition to delivering drugs. The capsule’s motility fea‑
ture in the small bowel may open a window to study the 
pathophysiology of  relatively elusive medical entities such 
as irritable bowel syndrome[3-7]. Finally, the optimal capsule 
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needs to contain a computerized system for automatic 
detection of  pathologies such as the design of  a Holter 
electrocardiographic recording in order to overcome the 
drawback of  time-consuming viewing the video. 

IDEAL CAPSULE ENDOSCOPY
Solutions of  fundamental problems in CE technology 
have not been forthcoming since its promising entrance 
into GI diagnostics. Has a technological plateau been 
reached? Probably not. Until the next breakthrough, how
ever, CE remains a diagnostic tool that has yet to realize 
its potential. A look at the history of  GI endoscopy re
minds us that the first step had been limited to no more 
than viewing the organ. Only later did it develop into 
a tool for biopsy and then a conduit through which to 
perform therapeutic procedures such as polypectomy, 
sphincterotomy and others. Will the capsule of  the future 
replace single or double balloon enteroscopy? According 
to a number of  authors, the answer is probably yes[3,6,7].

What, then, would be the ideal capsule of  the gas‑
troenterologist’s wildest imagination? Would we prefer a 
single capsule that, in one ‘‘shot’’, can give us the entire 
view from the oral cavity to the anal canal, or are we hop‑
ing that some day there will be an “intelligent” capsule 
that specializes in each section of  the GI tract? Unfortu‑
nately, the anatomical and physiological differences in the 
GI tract make it impossible to use the same capsule for 
both purposes. Small bowel, esophageal and colonoscopy 
capsules are now commercially available. The latter two 
are equipped with miniature cameras on both ends of  two 
video cameras. 

How we would love to be able to pinpoint drug de‑
liveries in specific diseases such as Crohn’s disease! The 
problem is that it would have to be done daily over a long 
period and this would be time consuming and costly. A 
pre-programmed non-viewing (i.e. no camera) capsule for 
drug delivery would be much cheaper and one can imag‑
ine a combination of  viewing and non-viewing capsules 
that can be used to make this treatment efficient and cost-
effective. This possibility of  drug delivery would open 
enormous windows of  opportunity to pharmaceutical 
companies. For clinicians, the capsule’s motility feature in 
the small bowel would open a window to study the patho
physiology of  relatively elusive medical entities such as ir‑
ritable bowel syndrome. Malagelada et al[8] were the first to 
publish their findings on CE motility in the clinical setting 
and they found that CE was useful in diagnosing patients 
with irritable bowel syndrome. 

Next in our dream of  CE are zooming or magnifica‑
tion capabilities. Why not? Think of  chromo-endoscopy, 
narrow band imaging, ultrasound imaging and the deliv‑
ering of  therapy including tissue coagulation and immu‑
nologically or chemically targeted optical recognition of  
malignancy as it exists in endoscopy, capable of  spraying 
fluid (methylene blue, Lugol solution, etc.) in specific areas 
of  the small bowel. At present, the capsule cannot obtain 
biopsies, aspirate fluid or brush lesions for cytology. These 

techniques require real-time viewing as well as radio-
controlled triggering and remote controlled capsule ma‑
nipulation if  they are to be used with precision. However, 
optical biopsy seems feasible[9]. We can easily visualize our 
capsule eventually becoming a complete miniature labora‑
tory with the functions of  bio-sensing luminal contents 
and biopsy (probably by optical technologies) as well. 

ENERGY SUPPLY
Technological advances, particularly in reducing the size 
of  components and improving power management, will be 
needed before the next generation of  capsule endoscopy 
devices can be developed. The quality of  current CE 
images is inferior to that of  conventional endoscopes 
and the solution awaits advances in microelectronics that 
will lead to image sensors with a smaller pixel size that 
enable higher resolution. In addition, current CE systems 
use image data compression which causes blurring at 

the edges of  objects and leads to lower image quality, a 
major limitation of  CE. In particular, depletion of  the two 
silver oxide batteries used in current devices may prevent 
complete imaging of  the small intestine if  the pill remains 
in the stomach for too long. The problem becomes most 
apparent by the inability to view the cecum (the marker of  
a complete examination) in 10%-15% of  CE examinations 
of  the small bowel[1,2]. This will eventually be overcome 
by using power transfer methods from outside the body. 
In the short term, this problem can partly be solved by 
using more efficient power management algorithms that 
enable an 11 h recording time. There have been important 
“breakthroughs” in battery design with the advent of  
carbon nanotubes (Buckytubes) which have the intrinsic 
characteristics desired in the material used as electrodes in 
batteries and capacitors.  Buckytubes have an enormous 
surface area (approximately 1000 m2/g) and good elec
trical conductivity. Their linear geometry makes the sur
faces highly accessible to the electrolyte. It may be that 
their application will lead to enhanced battery design and 
better power management to give the capsule the power 
required for additional performance and functions for 
improving the quality of  the image[7].

Other methods that are under consideration for devel‑
opment for solving imaging issues include control units 
that vary the frame rate. One example is the OMOM 
capsule, developed at Chongqing Jinshan Science and 

Technology Group (Chongqing, China), which can switch 
from 0.5 frames per second (fps) inside the stomach to 2 
fps after entering the pylorus[9]. In a well-conducted ran‑
domized prospective study of  50 patients in China, the 
cecum was visualized in the 25 subjects who ingested the 
capsule in the switching frame rate mode compared with 
18 of  25 in whom the pill functioned at a steady frame 
rate of  2 fps[10].  

The benefit from size reduction and power efficiency 
is best exemplified by MiroCam by Intromedic (Seoul, 
South Korea). This is the first endoscopic capsule that 
uses the human body instead of  radiofrequency to trans‑
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mit data, reducing power consumption. In the first clinical 
trial on 45 patients in South Korea, MiroCam captured 
images from the whole small intestine as far as the cecum 
in all the subjects. Because the device does not use image 
compression, the bowel mucosa was viewed without blur‑
ring or distortion in over 90% of  patients[11]. This system 
also uses fewer components for remote transmission, thus 

saving space for the possible addition of  modules for bi‑
opsy or locomotive guidance[11].

All in all, the technical shortcomings are quite straight‑
forward and so we have every reason to believe that CE 
will be able to exploit the energy and enthusiasm of  mod‑
ern technology to deal with them. It is only a matter of  
time.

PROPELLING THE CAPSULE
We eagerly look forward to the day that we will be able 
to ‘‘control and steer’’ the CE as endoscopists are able 
to do in standard endoscopy. This would give us control 
in maintaining the capsule steady in a selected area and 
hold the view in order to have more time to examine the 
opposite wall of  the bowel. Miniaturization of  capsule 
components and power consumption are also pivotal 
to tackling the biggest challenge of  all, that of  active 
capsule locomotion. Two research projects supported 
by the European Union are currently pursuing this goal. 
One is VECTOR (Versatile Endoscopic Capsule for 
gastrointestinal TumOr Recognition and therapy) and the 
other is NEMO (Nano-based capsule-Endoscopy with 
Molecular Imaging and Optical biopsy). The former aims 
to develop a self-propelled miniaturized robotic pill for 
advanced diagnostics and treatment in the digestive tract. 
Over the last few months, the topic of  the feasibility 
and effectiveness of  the combined use of  external sta
tic magnetic fields to achieve wirelessly controllable and 
precise camera steering has been published[12-14]. In ad
dition to investigating capsule maneuvering, the second 
study is looking into the detection of  surface and deep-
seated pathology by photonic technologies that enable 
optical biopsies. This would eliminate the need to take 
biopsy specimens and perform histological examination[7]. 
Goals such as these make it somewhat difficult to contain 
our impatience for their realization!  

CONCLUSION
Technological advances together with improving po
wer management will be needed before the next gene
ration of  CE devices can be developed. Advances in 
microelectronics will produce image sensors with smaller 

pixel sizes and resultant higher resolution to considerably 
enhance the image quality provided by CE which is cu 

rrently inferior to that of  conventional endoscopes. Future  
gastroenterologists will have a number of  types of  cap
sules from which to choose according to whether the pur
pose of  the evaluation is diagnostic and/or therapeutic. 
We are confident that our expectations of  CE will soon 
become a reality and that CE will enrich the gastroentero
logist’s armamentarium, providing “Star Wars” patient 
care in which almost all things are possible. 

ACKNOWLEDGMENTS 
Esther Eshkol is thanked for paper assistance.

REFERENCES
1	 Neu B, Ell C, May A, Schmid E, Riemann JF, Hagenmüller 

F, Keuchel M, Soehendra N, Seitz U, Meining A, Rösch T. 
Capsule endoscopy versus standard tests in influencing 
management of obscure digestive bleeding: results from 
a German multicenter trial. Am J Gastroenterol 2005; 100: 
1736-1742

2	 Triester SL, Leighton JA, Leontiadis GI, Gurudu SR, Fleischer 
DE, Hara AK, Heigh RI, Shiff AD, Sharma VK. A meta-
analysis of the yield of capsule endoscopy compared to other 
diagnostic modalities in patients with non-stricturing small 
bowel Crohn’s disease. Am J Gastroenterol 2006; 101: 954-964

3	 Fireman Z, Kopelman Y. New frontiers in capsule endoscopy. 
J Gastroenterol Hepatol 2007; 22: 1174-1177

4	 Nakamura T, Terano A. Capsule endoscopy: past, present, 
and future. J Gastroenterol 2008; 43: 93-99

5	 Kochman ML, Swain CP. Deconstruction of the endoscope. 
Gastrointest Endosc 2007; 65: 677-678

6	 Fireman Z, Glukhovsky A, Scapa E. Future of capsule en
doscopy. Gastrointest Endosc Clin N Am 2004; 14: 219-227

7	 Swain P. The future of wireless capsule endoscopy. World J 
Gastroenterol 2008; 14: 4142-4145

8	 Malagelada C, De Iorio F, Azpiroz F, Accarino A, Segui S, 
Radeva P, Malagelada JR. New insight into intestinal motor 
function via noninvasive endoluminal image analysis. Gastro­
enterology 2008; 135: 1155-1162

9	 DaCosta RS, Wilson BC, Marcon NE. Optical techniques for 
the endoscopic detection of dysplastic colonic lesions. Curr 
Opin Gastroenterol 2005; 21: 70-79

10	 Moglia A, Menciassi A, Dario P. Recent patents on wireless 
capsule endoscopy. Rec Pat Biomed Eng 2008; 1: 24-33  

11	 Liao Z, Li ZS, Xu C. Reduction of capture rate in the stomach 
increases the complete examination rate of capsule endo
scopy: a prospective randomized controlled trial. Gastrointest 
Endosc 2009; 69: 418-425

12	 Valdastri P, Quaglia C, Buselli E, Arezzo A, Di Lorenzo N, 
Morino M, Menciassi A, Dario P. A magnetic internal me
chanism for precise orientation of the camera in wireless en
doluminal applications. Endoscopy 2010; 42: 481-486

13	 Swain P, Toor A, Volke F, Keller J, Gerber J, Rabinovitz E, 
Rothstein RI. Remote magnetic manipulation of a wireless 
capsule endoscope in the esophagus and stomach of humans 
(with videos). Gastrointest Endosc 2010; 71: 1290-1293

14	 Gao M, Hu C, Chen Z, Zhang H, Liu S. Design and Fabri
cation of a Magnetic Propulsion System for Self-propelled 
Capsule Endoscope. IEEE Trans Biomed Eng 2010; Epub ahead 
of print

S- Editor  Zhang HN    L- Editor  Roemmele A    E- Editor  Liu N

Fireman Z. Capsule endoscopy: Future horizons



BRIEF ARTICLES

ERCP in acute pancreatitis: What takes place in routine 
clinical practice?

Armando Gabbrielli, Raffaele Pezzilli, Generoso Uomo, Alessandro Zerbi, Luca Frulloni, Paolo De Rai, Laura 
Castoldi, Guido Costamagna, Claudio Bassi, Valerio Di Carlo

Armando Gabbrielli, Luca Frulloni, Claudio Bassi, Department 
of Surgical and Gastroenterological Sciences, University of Vero­
na, Verona 37100, Italy
Raffaele Pezzilli, Department of Digestive Diseases and Internal 
Medicine, S. Orsola-Malpighi Hospital, Bologna 40138, Italy
Generoso Uomo, Department of Internal Medicine, Ospedale A. 
Cardarelli, Naples 80100, Italy
Alessandro Zerbi, Department of Surgery, Humanitas Hospital, 
Milan 20100, Italy
Paolo De Rai, Laura Castoldi, Department of Emergency Sur­
gery, Fondazione IRCCS Maggiore, Mangiagalli and Regina Ele­
na Hospital, Milan 20100, Italy
Guido Costamagna, Digestive Endoscopy Unit, “Agostino Ge­
melli” University Hospital, Catholic University of Rome, Rome 
00100, Italy
Valerio Di Carlo, Department of Surgery, University Vita e Sa­
lute, IRCCSS. Raffaele, Milan 20100, Italy
Author contributions: Gabbrielli A, Pezzilli R, Uomo G, Zerbi 
A, Frulloni L, De Rai P, Castoldi L, Costamagna G, Bassi C and 
Di Carlo V designed the study, coordinated and collected all the 
human material and revised the data; Pezzilli R and Gabbrielli A 
analyzed the data and interpreted the results; and Pezzilli R and 
Gabbrielli A wrote the manuscript.
Supported by an Unrestricted Grant from Sanofi-Aventis, Milan, 
Italy
Correspondence to: Raffaele Pezzilli, MD, Department of 
Digestive Diseases and Internal Medicine, Sant’Orsola-Malpighi 
Hospital, University of Bologna, Via Massarenti, 9, Bologna 
40138, Italy. raffaele.pezzilli@aosp.bo.it
Telephone:: +39-51-6364148  Fax: +39-51-6364148
Received: May 17, 2010         Revised: August 19, 2010
Accepted: August 26, 2010
Published online: September 16, 2010

Abstract
AIM: To evaluate the data from a survey carried out 
in Italy regarding the endoscopic approach to acute 
pancreatitis in order to obtain a picture of what takes 
place after the release of an educational project on 
acute pancreatitis sponsored by the Italian Association 
for the Study of the Pancreas.

METHODS: Of the 1 173 patients enrolled in our sur­
vey, the most frequent etiological category was biliary 
forms (69.3%) and most patients had mild pancreatitis 
(85.8%). 

RESULTS: 344/1 173 (29.3%) underwent endoscopic 
retrograde cholangiopancreatography (ERCP). The mean  
interval between the onset of symptoms and ERCP 
was 6.7 ± 5.0 d; only 89 examinations (25.9%) were 
performed within 72 h from the onset of symptoms. 
The main indications for ERCP were suspicion of com­
mon bile duct stones (90.3%), jaundice (44.5%), clini 
cal worsening of acute pancreatitis (14.2%) and cho 
langitis (6.1%). Biliary and pancreatic ducts were visua 
lized in 305 patients (88.7%) and in 93 patients (27.0%)  
respectively. The success rate in obtaining a cholangio 
gram was statistically higher (P  = 0.003) in patients 
with mild acute pancreatitis (90.6%) than in patients 
with severe disease (72.2%). Biliary endoscopic sphinc 
terotomy was performed in 295 of the 305 patients 
(96.7%) with no difference between mild and severe 
disease (P  = 0.985). ERCP morbidity was 6.1% and 
mortality was 1.7%; the mortality was due to the com­
plications of acute pancreatitis and not the endoscopic 
procedure. 

CONCLUSION: The results of this survey, as with those 
carried out in other countries, indicate a lack of com­
pliance with the guidelines for the indications for inter­
ventional endoscopy.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
The pathogenesis of  acute biliary pancreatitis (ABP) is 
still unknown; several hypotheses have been made such as 
transient obstruction of  both the common bile duct and 
the pancreatic duct, reflux of  bile and duodenal content 
into the pancreatic duct and, finally, increase in the hydro-
static pressure in the pancreatic duct[1,2]. The severity of  
biliary pancreatitis probably depends on individual predis-
position but the duration of  bile duct obstruction seems 
to be the main factor contributing to the development of  
the severity of  pancreatitis, as suggested by animal models 
and human studies[3-6]. The decision for the management 
of  patients with predicted severe acute biliary pancreatitis 
is still a matter of  debate; even if  endoscopic treatment 
appears to be safe and effective and may be the definitive 
treatment in patients with acute pancreatitis with a high 
anesthesiological risk[7]. Several guidelines on acute pancre-
atitis recommend that urgent therapeutic endoscopic ret-
rograde cholangiopancreatography (ERCP) be performed 
within 72 h of  admission for all patients with predicted 
severe ABP, whether or not cholangitis is present[8-10]. 
However, two recent meta-analyses[11,12] suggested that 
early ERCP, with or without endoscopic sphincterotomy 
(ES), had no beneficial effect in patients with predicted 
mild or severe acute biliary pancreatitis without cholangi-
tis or persistent biliary obstruction; this point of  view has 
also been supported by two position papers[10,13]. However, 
what happens in clinical practice is not completely known. 
The majority of  studies come from the United Kingdom; 
Mofidi et al[14] have reported that physicians complied with 
all the UK guidelines except for urgent ERCP for severe 
acute pancreatitis because only 48% of  patients under-
went ERCP within 72 h due to difficulties in transferring 
patients to specialized centers capable of  performing and 
providing ERCP outside normal weekday working hours. 
The two above-mentioned factors may have contributed 
to these results and these results were also confirmed by 
another study carried out in England[15]. For this reason, 
we believe the data from an observational study on acute 
pancreatitis carried out in Italy to be of  particular interest; 
the results on the diagnosis and treatment of  acute pan-
creatitis were published in 2007[16,17]. Complete data on the 
endoscopic approach to the disease have never been re-
ported; of  importance, the study was carried out after the 
release of  the recommendations of  the Italian Association 
of  the Study of  the Pancreas (AISP) in 1999[18] and before 
the release of  the new position statement of  the same 
Society in 2008[10]. Thus, these data represent a picture 

of  what takes place during the course of  this educational 
project on acute pancreatitis sponsored by the AISP.

MATERIALS AND METHODS
The present study involved 56 Italian public hospitals, 
equally distributed throughout Italy and almost all of  them 
had access to the same facilities. Ad hoc software including 
530 items designed by the scientific committee of  the 
study was furnished to each participating center. Of  these 
530 items, 64 (12%) regarded specific questions about 
endoscopic treatment. All cases of  acute pancreatitis 
consecutively observed in the various centers during the 
period from December 2001 to November 2003 were 
included in the study.

The diagnosis of  acute pancreatitis was based on clini-
cal (onset of  pancreatic-type pain), biochemical (a three-
fold increase of  amylase and/or lipase) and radiological 
(ultrasonography, computer tomography scan, magnetic 
resonance) findings[16]. The disease was classified into mild 
and severe forms according to Atlanta criteria[19]. The etio-
logical classification of  the disease was made according to 
the United Kingdom guideline[8].

Data were collected and tabulated centrally; a careful 
monitoring process was carried out during the period 
of  the study. At the end of  the study, additional quality 
control regarding the completeness and congruence of  
each single chart was carried out in order to exclude cases 
with incomplete and/or inconsistent charts. One of  the 
endpoints of  the study was to evaluate, in detail, the endo
scopic approach in patients with acute pancreatitis in Italy. 

Statistical analysis
Data are presented as mean ± SD and frequencies. Statisti
cal analysis was carried out using the chi-square test and 
Fisher’s exact test. Data were run on SPSS version 10. 
Differences with a P value of  less than 0.05 were consid
ered significant.

RESULTS
One thousand one hundred and seventy-three patients 
(581 females and 592 males; mean age ± SD: 62.0 ± 18.2 
years) were considered for the present study. Biliary forms 
represented the most frequent etiology (813 cases, 69.3%) 
while alcoholic forms occurred in only 77 cases (6.6%); 
the remaining etiologies (post-surgical, post-endoscopic 
cholangiopancreatographic, traumatic, hyperlipemic, 
drug-induced and from pancreas divisum) accounted for 
83 cases (7.1%). Two hundred cases (17.1%) remained 
without a definite etiological factor (idiopathic forms).

One thousand and six patients (85.8%) had mild pan-
creatitis and 167 (14.2%) had the severe form. The mean 
interval between the onset of  pain and hospital admis-
sion was not statistically significant (P = 0.374) between 
patients with mild (14.9 ± 37.2 h) and those with severe 
pancreatitis (17.8 ± 39.1 h). Of  the 1 173 patients, 344 
(29.3%; males 140, females 204, mean age ± SD: 65.7 ± 
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16.2 years) underwent ERCP. The mean interval between 
the onset of  symptoms and ERCP was 6.7 ± 5.0 d and 
the mean interval between hospital admission and ERCP 
procedure was 5.7 ± 5.0 d. Eighty-nine examinations 
(25.9%) were performed within 72 hours from the onset 
of  symptoms.

Of  the 344 patients, 320 (93.0%) patients had biliary 
pancreatitis (288, 90.0% had mild acute pancreatitis; 32, 
10.0% had the severe form). As reported in Table 1, 
the main indication for ERCP was radiological and/or 
biochemical suspicion of  common bile duct stones in 
90.3% followed by jaundice (47.8%), clinical worsening 
of  acute pancreatitis (14.1%) and cholangitis (6.6%). In 
24 patients suffering from non-biliary pancreatitis (4 with 
severe disease), the indications for the procedure were 
suspicion of  common bile duct stones in 17 patients, 
worsening of  the disease in 4, disruption of  the main pan
creatic duct in 2 and suspicion of  malignancy in the remai
ning one.

The endoscopic aspect of  the papilla was reported in 
303 of  the 344 patients (88.1%) and appeared pathological 
in 62 cases (20.5%). In particular, in 41 patients (66.1%) 
there was an aspect of  recent stone migration while, in the 
remaining 21 (33.9%), an impacted stone was found.

Biliary and pancreatic ducts were visualized in 305 
(88.7%) and in 93 patients (27.0%) respectively. A patho-
logical cholangiogram was reported in 236 of  the 305 pa-
tients (77.4%). The main findings reported in 222 of  the 
236 patients (94.1%) were: common bile duct stones in 
172 (77.5%) patients (5 of  whom had intrahepatic stones) 
and dilation of  the common bile duct in 50 (22.5%). The 
rate of  success in obtaining a cholangiogram was statisti-
cally higher (P = 0.003) in patients with mild acute pancre-
atitis (279/308; 90.6%) than in patients with severe disease 
(26/36; 72.2%).

In the 93 patients in whom the main pancreatic duct 
was visualized, two patients had pancreas divisum and 
three had a disruption of  the Wirsung duct associated 
with necrotizing pancreatitis while the majority of  patients 
had a normal main pancreatic duct (88/93; 94.6%).

Biliary endoscopic sphincterotomy was performed in 
295 of  the 305 patients (96.7%) in whom the common 
bile duct was visualized: in 269 cases out of  279 (96.4%) 
with mild pancreatitis and in all 26 patients with severe 
disease (P = 0.985).

Biliary endoscopic sphincterotomy was performed 
for the following reasons (more than one indication may 
be present in the same patient): common bile duct stones 
in 168/295 patients (57.0%), biliary sludge in 173/295 
(58.6%), cholangitis in 16/295 (5.4%) and high surgical 
risk in order to prevent further attacks of  pancreatitis in 
3/295 (1.0%). 

The technique of  biliary sphincterotomy was standard 
in 242/295 (82.0%), precut in 23/295 (7.8%) and precut 
associated with standard 30/295 (10.2%). The distribution 
of  these different techniques did not differ (P = 0.531) in 
mild and severe pancreatitis (Table 2).

Complete clearance of  the common bile duct was 
achieved in all 168 patients with biliary stones; in 161 of  
the 168 (95.9%), patient clearance was obtained at the 
first attempt. A nasobiliary drain was inserted in 28 of  the 
295 patients (9.5%) for retained stones or transient distal 
stenosis of  the common bile duct due to pancreatic head 
edema. 

Morbidity of  the endoscopic procedure was 6.1% 
(11/344): nine bleeds, one retroperitoneal perforation and 
one acute cholecystitis. The complications were equally 
distributed between mild and severe disease and all were 
treated conservatively.

Mortality in the patients who underwent operative endo 
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Table 1  Indications for endoscopic retrograde cholangiopancreatography in the 344 patients with acute pancreatitis according to 
the etiology of the disease1

Biliary acute pancreatitis (N = 320) Non-biliary acute pancreatitis (N = 24) Overall (N = 344)

n Frequency n Frequency n Frequency

Suspicion of common bile duct stones 289 89.4 17 70.8 306 89
Jaundice 153 47.8 - - 153    44.5
Clinical worsening of acute pancreatitis   45 14.1   4 16.7   49    14.2
Cholangitis   21   6.6 - -   21      6.1
Disruption of the main pancreatic duct - -   2   8.3     2      0.6
Suspicion of malignancy - -   1   4.2     1      0.3

1More than one indication may be present in the same patient.

Table 2  Distribution of different techniques used for biliary sphincterotomy according to the severity of the acute pancreatitis

Mild acute pancreatitis (N = 269) Severe acute pancreatitis (N = 26) P value

n Frequency n Frequency

Standard sphincterotomy 219 81.4 23 88.5 0.531
Precut   21   7.8   2   7.7
Standard sphincterotomy + Precut   29 10.8   1   3.8
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scopy was 1.7% (6 out of  344). All the patients who died 
had severe pancreatitis and mortality was due to the com-
plications of  acute pancreatitis and not to the endoscopic 
procedure.

Eighty-three patients underwent ERCP and cholecys-
tectomy (laparoscopic or open cholecystectomy) during 
the same hospitalization; ERCP and cholecystectomy were 
performed within 5.7 ± 5.3 d and 10.4 ± 5.8 from hospi-
tal admission respectively. 

DISCUSSION
Practical and technical considerations
Firstly, it should be pointed out that, of  the 344 patients 
who underwent ERCP, only relatively few examinations 
were performed within 72 h from the onset of  symptoms 
and this represents a clear deviation from the largely ac-
cepted guidelines (Table 3)[18,20]. Furthermore, compar-
ing the data of  the present survey with those previously 
published[21], we found that the number of  ERCPs carried 
out was lower in the period from 2001 to 2003 (29.3%) 
than the number carried out from 1996 to 2000 (64.3%) 
and the number of  interventional ERCPs carried out 
within 72 h, especially in patients with the severe form, 
was also equally low (Table 3). These data are similar to 
those reported in UK studies in which a check on the ad-
herence of  clinicians to the published guidelines was car-
ried out[14,15,22-24]. These data clearly represent a deviation 
from the national recommendations or guidelines released 
in Italy and in the United Kingdom[18,20]. From a practi-
cal point of  view, common bile duct visualization was 
obtained in about 90% of  patients and biliary sphincter-
otomy was carried out in 96.7% of  the patients. However, 
these findings should not fool us because the rate of  suc-
cess in obtaining a cholangiogram was significantly higher 
(90.6%) in patients with mild acute pancreatitis than in 
those with severe disease (72.2%), even if  the rate of  bili-
ary endoscopic sphincterotomy was not different in pa-
tients with mild and severe pancreatitis. The high rate of  
success of  endoscopic sphincterotomy may be due to the 
skill of  the endoscopists who were able to perform not 
only the standard technique but also the precut in about 
20% of  the examinations. The skill of  the endoscopists is 
also demonstrated by the low morbidity (6.1%) rate of  the 
procedure (equally distributed between mild and severe 
disease).

Clinical considerations
As suggested by Petrov et al[25], the trials considered for 
their meta-analysis in assessing the benefit of  ERCP 
in acute biliary pancreatitis used different definitions 
for acute cholangitis and included different subgroups 
of  patients with acute biliary pancreatitis. Folsch et al[26] 
excluded all patients with a bilirubin greater than 5 
mg per deciliter who might theoretically benefit from 
interventional endoscopy, Neoptolemos et al[27] included 
all patients with acute pancreatitis and presented separate 
data on patients without acute cholangitis and Oria et al[28]  
included only patients with acute biliary pancreatitis and 
clinical evidence of  bilio-pancreatic obstruction with 
out acute cholangitis. The same problems of  the above- 
mentioned randomized studies were observed in our sur
vey; only a minority of  patients underwent interventional 
endoscopy for cholangitis (6.6%) and 50% of  subjects 
underwent ERCP for the presence of  jaundice (a clear 
sign of  cholestasis) whereas the most frequent indication 
for ERCP (90%) was suspicion of  common bile duct 
stones. We believe that this situation reflects the fact that, 
at the time of  the survey, the indications for ERCP in 
acute pancreatitis were probably misleading for several 
physicians[18]; in fact, they have been revised in the recent 
AISP position statement[10].

Endoscopic and surgical approaches in patients with 
gallstones
As suggested by a number of  guidelines[8-10,13,18], a com-
bined approach (ERCP plus laparoscopic/open cholecys-
tectomy) seems to be the most logical and it was proven 
suitable in mild pancreatitis. The delay of  4 d between 
endoscopy and surgery observed in our survey appears 
slightly too long and reflects some difficulties in plan-
ning early surgical procedures in Italy and in transferring 
patients from medical to surgical departments. Another 
important fact is that the majority of  patients with mild 
acute pancreatitis do not have their gallbladder removed 
during the same hospitalization after the attack of  acute 
pancreatitis. It should be pointed out that the endoscopic 
approach may be the only and definitive treatment in pa-
tients with a high anesthesiological risk and in those with 
advanced age for preventing further attacks of  acute pan-
creatitis. 

Suggestions for the future 
More effort needs to be made by national and interna

Gabbrielli A et al . Endoscopic treatment of acute pancreatitis

Table 3  Number of cases and respective frequency of patients who underwent endoscopic retrograde cholangiopancreatography in 
the two Italian surveys

Survey 1996-200021 Present survey 2001-2003

Overall population 
(N = 1005)

Mild AP 
(n  = 753)

Severe AP 
(n  = 252)

Overall population 
(N = 1173)

Mild AP 
(N = 1006)

Severe AP 
(N = 167)

n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)

Interventional ERCP 646/1005 (64.3%) 482/753 (64.0%) 164/252 (65.1%) 344/1173 (29.3%) 308/1006 (30.6%) 36/167 (21.6%)
Interventional ERCP within 72 h 293/646 (45.4%) 227/482 (47.1%)   66/164 (40.2%) 89/344 (25.9%) 69/308 (22.4%) 20/36 (55.6%)

ERCP: endoscopic retrograde cholangiopancreatography; AP: alute pancreatitis.
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tional scientific societies and by the National Health Ser
vices to apply the guidelines released in order to decrease 
the number of  unnecessary ERCP examinations, thus 
saving resources. However, we should also emphasize 
that the guidelines should be revised for the endoscopic 
treatment of  acute biliary pancreatitis. In fact, endoscopic 
ultrasonography (EUS) has emerged as an accurate dia
gnostic alternative to ERCP and, as demonstrated by 
the results of  recent meta-analyses[29], the use of  EUS 
significantly reduced the risk of  overall complications of  
interventional ERCP; by performing EUS first, ERCP 
may be safely avoided in two-thirds of  patients with 
suspected common bile duct stones. 

In conclusion, the results of  various surveys carried 
out in Europe indicate a lack of  compliance with the 
guidelines regarding the indications for interventional 
endoscopy. We believe that further effort should be made 
by scientific societies and by the National Health Services 
to release updated guidelines and evaluate their correct 
application in clinical practice.
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Abstract
AIM: To compare the efficacy of double-balloon ente
roscopy (DBE) and single-balloon enteroscopy (SBE) 
in therapeutic endoscopic retrograde cholangiography 
(ERC) in patients with Roux-en-Y entero-enteric ana
stomosis.

METHODS: Retrospective analysis of our patient cohort 
revealed 4 patients with enterobiliary anastomosis and 
Roux-en-Y entero-enteric anastomosis who underwent 
repeated ERC with DBE and SBE because of recurrent 
cholangitis. 

RESULTS: A total of 38 endoscopic retrograde cholang
iopancreatography procedures were performed in 25 
patients with Roux-en-Y entero-enteric anastomosis. 
DBE was used in 29 procedures and SBE in 9. The 4 
patients who underwent repeated ERC with DBE and 
SBE suffered from recurrent cholangitis due to stenosis 
of the enterobiliary anastomosis. ERC was performed 
repeatedly to achieve balloon dilation with/without 
biliary stone extraction and multiple stent placement at 
the level of the enterobiliary anastomosis. In all 4 pa
tients DBE and SBE were equally successful. Compared 
to DBE, SBE was equally effective in passing the Roux-

en-Y entero-enteric anastomosis, reaching the ente
robiliary anastomosis and performing therapeutic ERC.

CONCLUSION: This retrospective comparison shows 
that DBE and SBE are equally successful in the perfor
mance of therapeutic ERC at the level of the enterobi
liary anastomosis after Roux-en-Y entero-enteric ana
stomosis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Roux-en-Y entero-enteric anastomosis of  the small bowel 
is a standard surgical technique for draining the biliary 
system via an afferent jejunal limb[1]. However, the enterobi 
liary anastomosis is excluded from conventional endosco
pic access. Therefore, biliary complications such as steno
sis or stones are often dealt with surgically.

The recently developed technique of  balloon-assisted 
enteroscopy allows deep and even complete intubation of  
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the small bowel[2,3]. Fujinon double-balloon enteroscopy 
(DBE) has been commercially available since 2003 and 
Olympus single-balloon enteroscopy (SBE) since 2007. 
Both types of  balloon-assisted enteroscopes also allow 
intubation of  the Roux-en-Y afferent limb to perform 
endoscopic retrograde cholangiopancreatography (ERCP) 
although with variable success rates[4-12]. However, due to 
the complex nature of  these procedures, head to head 
comparison studies of  DBE and SBE to perform ERCP 
after Roux-en-Y is not available.

We present a case series of  4 patients who underwent 
successful ERC using DBE, and successful repeated ERC 
using SBE. All procedures were performed because of  
cholangitis due to stenosis with/without biliary stones 
at the level of  the enterobiliary anastomosis with Roux-
en-Y reconstruction. Endoscopic treatment consisted of  
balloon dilation of  the enterobiliary anastomosis and mul
tiple stent placement. 

MATERIALS AND METHODS
From 2006 to 2009 a total of  25 patients with previous 
Roux-en-Y reconstruction underwent 38 ERCP proce
dures using either DBE or SBE. 29 procedures were 
performed with DBE and 9 with SBE. Retrospective 
analysis revealed that 4 patients underwent repeated 
procedures with DBE and SBE, allowing comparison 
of  the two types of  enteroscopes in the same patient. 
The 4 patients had previously undergone hepatobiliary 
surgery with enterobiliary anastomosis and Roux-en-Y 
entero-enteric anastomosis. They were referred for ERC 
because of  recurrent cholangitis due to stenosis of  the 
enterobiliary anastomosis. All procedures were performed 
under general anesthesia with endotracheal tube ventilation 
and the patient in supine position. Fluoroscopic control 
was available in all procedures. We used the therapeutic 
Fujinon DBE EN-450T5 (since 2005) and the Olympus 
SIF Q180 (since 2009) with a working length of  200 cm 
and a working channel of  2.8 mm diameter, allowing 
introduction of  all conventional accessory tools and 
provided the length is at least 230 cm. Both endoscopes 
are readily available in our endoscopy department and are 
equally used without preference. Cannullation catheters 
(PR-Y0001), guidewires (G-Y0001), extraction balloons 
(B-Y0003) and stent pushers (MAJ-Y0025-1) were 
Olympus prototypes (Olympus Medical Systems Corp., 
Japan), dilation balloons were conventional esophageal 
dilation balloons (CRE Microvasive, Boston Scientific, 
Ireland), plastic stents were conventional 7 Fr biliary stents 
(Cook Medical, Ireland). Procedures were performed 
according with the Helsinki Declaration and all patients 
signed informed consents.

RESULTS
The first patient was a 73-year old male with a right 
hepatectomy because of  a Klatzkin tumor. An ente
robiliary anastomosis was constructed at the level of  
the left hepatic duct with a Roux-en-Y entero-enteric 
anastomosis. The patient  was referred because of  recur

rent cholangitis 2 years after surgery. The initial DBE 
procedure consisted of  balloon dilation (6 mm) of  the 
stenotic enterobiliary anastomosis and removal of  slu
dge and biliary stone fragments (Figure 1). Because of  
recurrent cholangitis a second DBE procedure was per
formed with placement of  3 biliary 7 Fr stents (Figure 2). 
Afterwards SBE was used to remove the biliary stents and 
to perform a control cholangiogram. SBE was fornd to be 
as effective as DBE for passing the entero-enteric Roux-
en-Y anastomosis and proceeding in the afferent limb to 
reach the enterobiliary anastomosis and then performing 
ERC.

The second patient was a 62-year old female with a 
Billroth Ⅱ gastrectomy and an enterobiliary anastomosis 
with a Roux-en-Y entero-enteric anastomosis performed 
because of  congenital common bile duct duplication cysts. 
She suffered from recurrent cholangitis in the left liver 
lobe. The initial DBE procedure consisted of  balloon dila 
tion (7 mm) of  the stenotic enterobiliary anastomosis at 
the level of  the left hepatic duct. Three months later a fur 
ther balloon dilation (8 mm) was performed using the 
SBE, which was equally effective.

The third patient was a 31-year old female with an 
enterobiliary anastomosis with a Roux-en-Y entero-enteric 
anastomosis carried out after complicated cholecystecomy. 
She was referred for recurrent cholangitis. Initial DBE 
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Figure 1  Radiologic view of a balloon dilation of a stenotic hepaticoje­
junostomy. The arrows indicate the stenosis.

Figure 2  Three 7 Fr stents were placed through the enteroscope in the 
enterobiliary anastomosis after balloon dilation of the postoperative steno­
sis. Bile is spontaneously evacuated through and  between the stents.
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en­countered difficulties in manoeuvring the endoscope be­
yond the Roux-en-Y anastomosis. However, the stenotic 
enterobiliary anastomosis was reached, balloon dilation 
(8 mm) was performed and 3 biliary 7 Fr stents were 
successfully placed. The stents spontaneously dislocated 
after 2 wk and 4 mo later a second balloon dilation (8 
mm) was performed using the SBE. Similar difficulties in 
passing the entero-enteric Roux-en-Y anastomosis were 
encountered.

The last patient was a 71-year old male with a resec
ted Klatzkin tumor with enterobiliary anastomosis and 
a Roux-en-Y entero-enteric anastomosis. Shortly after 
the initial surgery, cholangitis with intrahepatic abscess 
formation occurred. Percutaneous transhepatic cholang
iography was performed in order to dilate the stenotic 
enterobiliary anastomis. This procedure was complicated 
by a perforation of  the anastomosis and intraperitoneal 
bile leak. The patient was then referred for ERC using 
DBE. With the DBE the stenotic and inflammatory 
enterobiliary anastomosis was easily reached. Because 
of  the inflammatory oedema and the recent perforation, 
no balloon dilation was performed before 2 biliary 7 Fr 
stents were placed. One mo later cholangitis re-occurred 
and ERC was repeated, this time using SBE. The stents 
were occluded and removed. Using an extraction balloon 
the intrahepatic bile ducts were cleared of  sludge. Pro
gressive balloon dilation (8 mm) of  the anastomosis was 
successfully performed.

In order to prevent cholangitis, 3 out of  these 4 pa
tients were treated with oral ursodeoxycholic acid on a 
continuous basis.

DISCUSSION
The concept of  balloon-assisted endoscopy was developed 
by the Japanese endoscopist Hironori Yamamoto in 20 
01[2,13]. It was designed for deep and even complete intu
bation of  the small bowel. Nowadays, both DBE and 
SBE are commercially available. Both techniques have 
been shown effective to perform ERCP after Roux-en-Y 
reconstructive surgery of  the small bowel[4-12]. However, 
head to head comparison of  DBE and SBE is not avai
lable, because of  the complex nature of  these time-con
suming procedures. In the present report we describe a 
case series of  repeated ERC using both DBE and SBE 
in the same patients. This offers a unique comparative 
insight into the quality performance of  DBE and SBE.

Retrospective analysis of  our patient cohort revealed 
4 patients who had undergone repeated ERC using both 
DBE and SBE. They were all patients with a history of  
hepatobiliary surgery resulting in enterobiliary anastomo-
sis and Roux-en-Y entero-enteric anastomosis. The reason 
for referral was recurrent cholangitis with/without biliary 
stones because of  stenosis at the level of  the anastomosis. 
Because of  the Roux-en-Y entero-enteric anastomosis, 
ERC with a conventional duodenoscope was not possible.

The balloon-assisted enteroscopy allows deep intuba-
tion of  the small bowel, and usually successful progres-
sion of  the endoscope beyond the Roux-en-Y anastomo-

sis into the afferent limb. These are mostly constructed 
side-to-side, which makes it difficult to differentiate the 
afferent limb (Figure 3). In our series, DBE and SBE were 
equally effective in reaching the enterobiliary anastomosis. 
Apparently, the additional inflatable balloon at the tip of  
the enteroscope is not a prerequisite for these procedures. 
In contrast, the balloon-loaded overtube is of  great help in 
allowing the enteroscope to proceed into the small bowel, 
for straightening the enteroscope into a short position  
and for keeping the enteroscope in position in front of  
the enterobiliary anastomosis. However, since both DBE 
and SBE are forward looking endoscopes without steer
able lifting, local control of  the accessory ERC material at 
the level of  the enterobiliary anastomosis is less effective 
as compared to ERC with a conventional side-viewing 
duodenoscope. In addition, the length of  the accessory 
equipment must exceed 230 cm and the width must be 
less than 2.8 mm. 

Therefore, both DBE and SBE seem to be valuable 
for therapeutic ERCP in selected patients with postop-
erative complications which are usually dealt with surgi-
cally. However, these procedures are complex and time-
consuming and the local control of  the accessory equip-
ment is not ideal. Although few data are available on the 
performance of  SBE, the present case series shows equal 
efficacy of  DBE and SBE in performing ERC of  the 
enterobiliary anastomosis with Roux-en-Y entero-enteric 
anastomosis. However, the small number of  subjects pre-
cludes clear recommendation of  one enteroscope system 
over the other. Moreover, the potential use of  alternative 
therapeutic methods such as interventional radiology 
and the newly developed spiral Discovery SB overtube 
should also be studied in order to determine the optimal 
procedure for dealing with postoperative biliopancreatic 
problems in patients with Roux-en-Y entero-enteric anas-
tomosis[13]. 

COMMENTS
Background
Small bowel reconstructive surgery may render parts of the gastrointestinal tract 
inaccessible for conventional endoscopy techniques. Therefore, postoperative 
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Figure 3  Endoscopic view of a side-to-side Roux-en-Y entero-enteric anas­
tomosis, showing 3 different directions of jejunal limbs. The upper right 
directs towards the afferent Roux-en-Y limb. This limb often contains bile and pre
sents antiperistaltic contractions.
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problems occurring in these excluded segments are often dealt with surgically. 
With the development of balloon-assisted enteroscopy, complete endoscopic 
visualisation of the small bowel is nowadays feasible. Both double- (DBE) and 
single-balloon enteroscopy (SBE) are available. However, comparative studies 
of the two techniques are scarce. We present a case series of 4 patients who 
underwent repeated therapeutic endoscopic retrograde cholangiography after a 
Roux-en-Y reconstruction of the small bowel, using both DBE and SBE.
Research frontiers
The recently developed balloon-assisted enteroscopy may avoid the need for 
rescue surgery in case of biliopancreatic problems after Roux-en-Y reconstructive 
surgery of the small bowel. This is an important endoscopic breakthrough for the 
therapeutic management of the conventionally inaccessible biliopancreatic ducts.
Innovations and breakthroughs
We illustrate that DBE and SBE have comparable accuracy in performing thera
peutic endoscopic retrograde cholangiography after Roux-en-Y reconstruction of 
the small bowel. Although these are time-consuming and technically challenging 
procedures, we show that both DBE and SBE may avoid the need for rescue 
surgery in case of biliary tract obstruction. The fact that DBE and SBE were 
repeated in the same patients provides a unique comparison, showing the equal 
accuracy of the two techniques.
Applications
We show that DBE and SBE are both suitable for performing ERC after Roux-
en-Y reconstruction of the small bowel. This opens the door for new endoscopic 
indications for balloon-assisted enteroscopy and further development of acce
ssory equipment to perform endoscopic retrograde cholangiopancreatography 
(ERCP). With the global obesity endemic which is often treated surgically by 
means of Roux-en-Y gastric bypass, indications for these balloon-assisted 
ERCP procedures are likely to increase in the future.
Terminology
Roux-en-Y reconstruction of the small bowel is an often used surgical technique 
in gastrointestinal oncology surgery, hepatobiliary and pancreatic surgery and 
bariatric surgery. However, this technique renders specific parts of the gastroin­
testinal and biliopancreatic tract inaccessible for conventional endoscopy.
Peer review
The current manuscript illustrates that SBE seems to be as accurate as DBE 
for performing therapeutic ERC after Roux-en-Y reconstruction. This is a des
criptive case series of patients who underwent both procedures successfully. 
Further comparative studies with larger numbers of patients and procedures 
are necessary. This manuscript is a first encouraging step towards a larger 
comparative head-to-head study of the two balloon-assisted enteroscopy tech
niques.
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Abstract
Duodenal duplication cysts are rare congenital abnor
malities which are more commonly diagnosed in infancy 
and childhood. However, in rare cases, these lesions can 
remain asymptomatic until adulthood. The combination 
of duplication cyst and pancreas divisum is extremely 
rare and both conditions have been linked with acute 
recurrent pancreatitis. We present the case of a 37 
years-old patient who presented with repeated episodes 
of acute pancreatitis. By means of magnetic resonance 
imaging and endoscopic ultrasonography we discovered 
a duplication cyst whose cavity received drainage from 
the dorsal pancreas. After opening the cyst cavity to 
the duodenal lumen with a needle knife the patient 
presented no further episodes in the clinical follow-up. 
Comparable literature findings and therapeutic options 
for these abnormalities are discussed with regard to the 
presented case.

© 2010 Baishideng. All rights reserved.

Key words: Duplication cyst; Pancreas divisum; Acute 
recurrent pancreatitis; Endoscopic ultrasonography
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INTRODUCTION
Recurrent idiopathic pancreatitis is defined as repeated 
episodes of  pancreatitis in a patient in which the cause 
has not been identified by the usual diagnostic workup. 
Nevertheless, after a single episode of  acute pancreati-
tis of  unexplained origin, a repeated attack is unlikely[1]. 
However, a variety of  additional investigations have been 
advocated before considering the pancreatitis as idiopath-
ic, and they offer the possibility of  finding a probable 
cause in the vast majority of  these patients[2]. Duodenal 
duplication cysts are rare congenital abnormalities which 
are more commonly diagnosed in infancy and childhood. 
However, in exceptional cases, the lesion can remain as-
ymptomatic until adulthood[3]. We present a singular case 
of  the coincident occurrence of  a duplication cyst with 
pancreas divisum, and drainage of  the dorsal pancreas 
inside the cyst, causing recurrent acute pancreatitis in a 
37 years-old male. There are a few similar cases in the 
previous literature but none with the features we found, 
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and with such a simple and successful endoscopic treat-
ment.

CASE REPORT
A 37 year-old male with a previous history recurrent acute 
pancreatitis came to the emergency room because of  a 
new episode of  acute pancreatitis. He had presented with 
attacks of  abdominal pain attributable to pancreatitis and 
biliary colic in the previous three years, with repeated 
admission to the ER. He did not drink or smoke and had 
no medical intolerances. No previous surgeries were re-
ported. He had undergone multiple abdominal ultrasound 
procedures with no significant findings. Abdominal exam 
showed a mild tenderness in epigastrium with neither 
masses nor peritoneal signs. Laboratory analysis revealed 
elevated amylase levels (861 U/L) with no other abnor-
malities. 

Abdominal ultrasonography was once again normal. 
An magnetic resonance imaging (MRI) (Figure 1) indi-
cated a normal gallbladder with a cystic dilatation at the 
distal, periampullary common bile duct, protruding in the 
duodenal lumen, that was considered by the radiologist to 
be a choledococele or Todany’s type Ⅲ choledocal cyst.

The patient was sent to the endoscopy unit for an 
ERCP under general anesthesia. From the second duo-
denal portion a protruding duodenal mass, with normal 
overlying mucosa, was seen cranial and slightly lateral to 
the choledocal fold. Cholangiography was normal, but 
pancreatography showed a blockage in the first third of  
the pancreatic duct highly suggestive of  pancreas divisum 
(Figure 2). Minor papilla could not be found even after 
careful examination. Taking into account these find-
ings, a linear endoscopic ultrasound (EUS) probe was 
inserted. The procedure revealed a cystic cavity, with a 
small amount of  debris inside, and a wall in which three 
layers could be identified (Figure 3). With the endosono-
graphic diagnosis of  duplication cyst and the absence of  
an evident minor papilla we inserted a needle knife inside 
the cyst, injecting contrast medium into the cystic cav-
ity, which showed no communication with the duodenal 
lumen (Figure 4). We then opened the cyst into the duo-
denal lumen with the same needle knife, achieving a com-
plete drainage of  its content. 

A repeat radial EUS, one month later, failed to find the 
cyst, indicating that it was completely drained. A repeat 
MRI confirmed the presence of  a pancreas divisum, after 
consultation with the radiologist. 

The patient is now doing well, with no recurrent epi-
sodes of  acute pancreatitis, three months after the proce-
dure.

DISCUSSION
Duplication cysts are benign, rare anomalies that arise 
during early embryonic development[4]. Usually, these cysts 
present in childhood with obstructive or bleeding symp-
toms. Clinical findings of  this entity may be non-specific, 

such as mild abdominal pain, or more specific, such as 
acute or chronic pancreatitis. A variety of  possible mecha-
nisms might be responsible for pancreatitis: a transitory 
and mobility-related duodenal obstruction of  the major 
papilla outflow by the cyst; the migration of  biliary sludge 
and/or microstones from the cyst to the biliary tree, as 
observed in biliary pancreatitis; the communication of  the 
dorsal pancreatic duct with the cystic cavity[5-6]. Diagnosis 
can be made without ERCP in most cases, given the in-
creased availability of  MRCP and EUS[7].
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Figure 1  A cystic lesion in the area of the distal common bile duct, bulging 
into the duodenal lumen is seen in the magnetic resonance imaging.

Figure 2  Pancreatography showed a blockage in the main pancreatic duct 
suggestive of pancreas divisum. 

Figure 3  A cystic lesion found in the second duodenal portion, with three 
layer walls and debris inside the cystic cavity.
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These cysts are lined with stratified, ciliated, or co-
lumnar epithelium and contain a mucoid fluid[8,9]. They 
are typically discovered incidentally on endoscopy or ra-
diologic imaging since they only rarely cause symptoms. 
Complications are rare but may include pancreatitis when 
cycts are located near the ampulla of  Vater[8]. While they 
are believed to have a low malignant potential, case re-
ports have described malignant transformation[10]. The 
endoscopic exam may reveal a bulge with normal overly-
ing mucosa, or a diverticulum. Cycts have a regular ap-
pearance without mucosal irregularities. On EUS, duplica-
tion cysts are usually anechoic homogeneous lesions with 
regular margins arising from the submucosa (third layer) 
or extrinsic to the gastrointestinal wall. Their wall can be 
characterized by three- to five-layer structures. They may 
contain septae, fluid, or echogenic material consisting of  
layering debris or mucin. EUS is helpful in discriminat-
ing a duplication cyst from a solid mass. The diagnosis 
can usually be made by the characteristic endoscopic and 
endosonographic appearance. Management of  asympto-
matic cysts is usually expectant. Nevertheless, prospective 
studies evaluating the natural history of  duplication cysts 
are lacking. When symptomatic, duplication cysts can be 
treated surgically or endoscopically[7,11]. Although therapy 
has classically involved surgical resection, different endo-
scopic methods, such as resection of  the cystic roof  by 
using a standard polypectomy snare, or a large incision 
of  the roof, are probably sufficient to cure the patient. 
Additional sphincterotomy is not necessary, because the 
sphincter area is intact in cases of  duodenal duplication, 
in contrast to what happens with choledococele, in which 
biliary sphincterotomy is the treatment of  choice[12]. Con-

cerns may arise around the potential of  malignant trans-
formation of  duplication cysts but, although endoscopic 
therapy does not achieve a complete mucosal resection, it 
avoids stasis of  secretions inside the cyst with a potential 
protective effect[7,10,12]. Indeed, some authors recommend 
an endoscopic review of  the area with follow up biopsies, 
after endoscopic therapy[7].

In summary, we present an extraordinarily infrequent 
case of  recurrent pancreatitis caused by a duplication cyst 
connected with the minor papilla in a patient with pan-
creas divisum. 
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Figure 4  Contrast media is injected inside the cystic cavity with a needle 
knife.
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Abstract
Gallstone-induced ileus is a rare complication of chol­
elithiasis. Since localization of gallstones impacted in the 
small bowel, especially in the ileum, prevents access by 
conventional endoscopy in most cases, the mainstay 
of treatment remains surgical. Recent invention of 
double- and single-balloon enteroscopy has added 
much to the ability of imaging the small bowel and 
enables endoscopically directed therapy. Herein, for the 
first time, we report a successful endoscopic calculus 
removal via  peroral single-balloon enteroscopy in an 
81-year-old woman suffering from gallstone ileus of the 
ileum.
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INTRODUCTION
Although rarely reported, gallstone ileus is an important 
cause of  mechanical bowel obstruction, resulting from 
impaction of  a gallstone in the jejunum or ileum after be-
ing passed through a biliary-enteric fistula[1]. It was first 
described by Leon Bouveret in 1896. The diagnosis in 
mainly elderly patients who not infrequently have other 
significant medical conditions is often delayed since symp-
toms may be intermittent and investigations fail to identify 
the cause of  obstruction[2]. Patients may present with nau-
sea, vomiting and epigastric pain. Hematemesis can some-
times also occur due to erosion at the site of  the biliary-
enteric fistula[3]. Diagnostics usually include endoscopy, 
computed tomography (CT) and more recently magnetic 
resonance cholangiopancreatography. The diagnosis may 
be suggested by fulfilment of  the Rigler triad: bowel ob-
struction, pneumobilia and ectopic gallstone. Since the 
reported mortality rate has is high at 12%, early diagnosis 
and treatment of  gallstone-induced ileus remain crucial. 
So far, surgery has had the pivotal role in managing this 
condition. Enterolithotomy, cholecystectomy, and fistula 
division, with or without common bile duct exploration 
are the surgical options considered[1,4]. In high-risk pa-
tients, however, non-surgical treatment of  gallstone ileus 
is desirable. Accordingly, successful electrohydraulic litho-

World J Gastrointest Endosc  2010 September 16; 2(9): 321-324
ISSN 1948-5190 (online)

© 2010 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/1948-5190office
wjge@wjgnet.com
doi:10.4253/wjge.v2.i9.321

321 September 16, 2010|Volume 2|Issue 9|WJGE|www.wjgnet.com



Heinzow HS et al . Single-balloon enteroscopic therapy of gallstone ileus

tripsy and extracorporeal shockwave lithotripsy (ESWL) 
of  stones obstructing the jejunum, stomach, and colon 
has been reported in some cases[5-8]. Removal of  gallstones 
from the upper small intestine via conventional endoscopy 
has also been described[9]. 

CASE REPORT
A febrile and slightly dehydrated 81-year-old woman was 
admitted due to a three day history of  diffuse abdominal 
pain, nausea and hematemesis. On admission physical 
examination revealed mild tenderness of  the upper ab-
dominal quadrants and signs of  subileus. There was no 
jaundice observed. Leukocytes and C-reactive protein 
were slightly elevated. Abdominal ultrasound showed 
pneumobilia. Upper gastrointestinal endoscopy revealed 
a deep ulcer of  the duodenal bulb (Figure 1). Small bowel 
ileus was confirmed by plain abdominal X-ray and CT-
scan showing the typical image of  mechanical small bowel 
obstruction. Moreover, pneumobilia of  the central biliary 
tract was observed(Figure 2A). Abdominal CT-scan (Figure 
2B) also detected a fistulous structure extending from the 
duodenum to the gallbladder and, in addition, showed a 
calcified mass of  5 cm in diameter in the distal small bow-
el, thus establishing the diagnosis of  bilioduodenal fistula 
and gallstone ileus of  the ileum.

Because of  the poor physical condition and underlying 
comorbidities of  the patient, surgery was considered to 
carry too high a risk. Therefore, single-balloon enteros-
copy (SBE, SIF-100 enteroscope, Olympus, Japan) via the 
oral route was performed revealing a calculus about 450 
cm distant from the pylorus, completely occluding the in-
testinal lumen (Figure 3). Under endoscopic guidance the 
calculus was captured with a Dormia basket but could not 
be retracted due to intestinal incarceration. Therefore the 
endoscope was withdrawn leaving the captured calculus in 
situ and leading out the basket wire pernasally. In order to 
facilitate calculus removal three sessions of  ESWL (4000 
pulses each session) were performed. Thereafter, the sin-
gle-balloon enteroscope was reinserted via the oral route 
guided by the wire of  the Dormia basket. This time, under 
fluoroscopic control (Figure 4) the partially disintegrated 
calculus could be endoscopically retrieved up to the stom-
ach. Since the size of  the calculus did not allow retraction 
through the lower esophageal sphincter, endoscopically 
guided laser lithotripsy (Calculase 27750120 Desktop Hol-
mium YAG Laser, Karl Storz, Germany) and mechanical 
fragmentation were performed permitting safe peroral 
endoscopic removal of  all gallstone fragments (Figure 5). 
3 d later the patient was discharged in good health. Endo-
scopic follow-up at 4 wk after discharge revealed the deep 
duodenal bulb ulcer to be healed. Neither pneumobilia 
nor any fistulous structure could be observed radiographi-
cally.

DISCUSSION
Gallstone-induced ileus is a rare complication of  cho

lelithiasis and is associated with relatively high rates of  
mortality[2]. Endoscopic removal of  gallstones from the  
upper jejunum has been described[9]. However, since loca 
lization of  gallstones impacted in the small bowel pre
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Figure 1  Upper gastrointestinal endoscopy showing a deep ulcer of the 
duodenal bulb.

A

Figure 2  Abdominal computed tomography-scan. A: The typical image of 
mechanical small bowel obstruction with distended small bowel loops reaching 
to the mid ileum as well as pneumobilia of the central biliary tract; B: A calcified 
mass of 5 cm in diameter located in the distal small bowel.

B
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vents access of  conventional endoscopy in most cases, 
such situations usually require surgical treatment[1-3]. 

Recent invention of  double- and single-balloon entero
scopy[10,11] has added much to the ability of  imaging the 
small bowel and enables endoscopically directed therapy 
such as polypectomy, extraction of  foreign bodies and 
arrest of  bleeding. In a study by Ramchandani and co
lleagues with 106 patients the mean insertion depth via 
SBE was 255.8 cm ± 84.5 cm beyond the duodenojejunal 
flexure by the oral route and 163 cm ± 59.3 cm proximal 
to the ileocecal valve by the peranal approach[12]. Pan-
enteroscopy is possible in 25% to 60% of  cases com
bining peroral and peranal access[11,12] and is a highly 
useful diagnostic and therapeutic tool in endoscopy[12]. 
Therefore, the use of  SBE to detect jejunal or ileal galls
tones appears promising.

Consequently, in the present setting, single-balloon 
enteroscopy was performed and proved to be a successful 
minimally-invasive and safe method for calculus removal. 

This report for the first time demonstrates the ben-
eficial role of  single-balloon enteroscopy in treating small 
bowel gallstone ileus, potentially obviating the necessity of  
surgical intervention. Therefore, in cases similar to that re-
ported here minimal invasive SBE should be the primary 
therapeutic approach with the surgical option still remain-
ing in  case of  failure. The development of  special probes 
for laser lithotripsy via SBE would be ideal. As long as 
such probes are not available, however, we recommend 
the combined procedure of  SBE and ESWL.
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Figure 5  Removed gallstone fragments.
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Figure 3  Single-balloon enteroscopy via the oral route revealing a calculus, 
about 450 cm distant from the pylorus, completely occluding the intestinal 
lumen.

Figure 4  Plain X-ray showing an ileal calculus endoscopically captured with 
a dormia basket guided by single-balloon enteroscopy.
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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  WJGE 
and create a well-recognized journal, the following four types of  
personal benefits should be maximized. The maximization of  perso­
nal 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, scien­
tific and practical values and determine whether it should be publi­
shed 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 WJGE is an open-access journal, readers around 
the world can immediately download and read, free of  charge, high-
quality, peer-reviewed articles from WJGE 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 re­
search 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 members, authors and readers, and yielding the 
greatest social and economic benefits.

Aims and scope
The major task of  WJGE is to report rapidly the most recent re
sults in basic and clinical research on gastrointestinal endoscopy 
including: gastroscopy, intestinal endoscopy, colonoscopy, capsule 
endoscopy, laparoscopy, interventional diagnosis and therapy, as 
well as advances in technology. Emphasis is placed on the clini
cal practice of  treating gastrointestinal diseases with or under 
endoscopy. Papers on advances and application of  endoscopy-asso
ciated techniques, such as endoscopic ultrasonography, endoscopic 
retrograde cholangiopancreatography, endoscopic submucosal 
dissection and endoscopic balloon dilation are also welcome.

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

Name of journal
World Journal of  Gastrointestinal Endoscopy

CSSN
ISSN 1948-5190 (online)

Indexed and Abstracted in
PubMed Central

Published by
Baishideng Publishing Group Co., Limited

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

Biostatistical editing
Statisital review is performed after peer review. We invite an expert 
in Biomedical Statistics from to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
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squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should be 
described when they are used to verify the results; (2) Whether the 
statistical techniques are suitable or correct; (3) Only homogeneous 
data can be averaged. Standard deviations are preferred to standard 
errors. Give the number of  observations and subjects (n). Losses 
in observations, such as drop-outs from the study should be re
ported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

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

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

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

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

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

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 

Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab 
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Le
gends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting 
of  clinical trials, we endorse the policy of  the International Com
mittee of  Medical Journal Editors to refuse to publish papers on 
clinical trial results if  the trial was not recorded in a publicly-acces 
sible registry at its outset. The only register now available, to our 
knowledge, is http://www. clinicaltrials.gov sponsored by the Uni 
ted States National Library of  Medicine and we encourage all po
tential 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.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: wjge@wjgnet.com. Authors are highly recommended 
to consult the ONLINE INSTRUCTIONS TO AUTHORS 
(http://www.wjgnet.com/1948-5190/g_info_20100316080002.
htm) before attempting to submit online. For assistance, authors 
encountering problems with the Online Submission System may 
send an email describing the problem to http://www.wjgnet.com/
1948-5190office/, or by telephone: +86-10-59080038. If  you 
submit your manuscript online, do not make a postal contribution. 
Repeated online submission for the same manuscript is strictly 
prohibited.

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

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

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

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; 
(2) drafting the article or revising it critically for important intel
lectual content; and (3) final approval of  the version to be pub­
lished. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the com
plete name of  institution, city, province and postcode. For exam
ple, 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 
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Transplantation Surgery, Essen 45122, Germany; George Sgourakis, 
2nd Surgical Department, Korgialenio-Benakio Red Cross Hospital, 
Athens 15451, Greece

Author contributions: The format of  this section should be: Au
thor 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 rea
gents/analytic tools; Wang CL, Liang L and Fu JF analyzed the data; 
and Wang CL, Liang L and Fu JF wrote the paper.

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

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

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g., 
Telephone: +86-10-59080039  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 WJGE, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan 
University, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no more than 256 words) and 
structured abstracts (no more than 480). The specific requirements 
for structured abstracts 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).

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

Text
For articles of  these sections, original articles, rapid communica
tion 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/1948-5190/g_info_20100316080002.htm. 

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 
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 necessary in line-art image. Scale bars should 
be used rather than magnification factors, with the length 
of  the bar defined in the legend 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.

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 
1F, 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.
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REFERENCES
Coding system
The author should number the references in Arabic numerals accor
ding 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 
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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.

Style for journal references
Authors: the name of  the first author should be typed in bold-
faced letters. The family name of  all authors should be typed with 
the initial letter capitalized, followed by their abbreviated first 
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, Bo-
Rong 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  Pixu-diar
rhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3	 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature 
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Organization as author
4	 Diabetes Prevention Program Research Group. Hyperten 

sion, 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]

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 dis
ease: 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 comput

ational 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 Euro
pean 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/index.htm

Patent (list all authors)
16	 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. 

Flexible endoscopic grasping and cutting device and pos
itioning tool assembly. United States patent US 20020103498. 
2002 Aug 1

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 pro
bability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pre
ssure, 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 qu
antums can be found at: http://www.wjgnet.com/wjg/help/15.doc.

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 
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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.

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.

Examples for paper writing
Editorial: http://www.wjgnet.com/1948-5190/g_info_20100316 
080004.htm

Frontier: http://www.wjgnet.com/1948-5190/g_info_201003 
13155344.htm

Topic highlight: http://www.wjgnet.com/1948-5190/g_info_2010 
0316080006.htm

Observation: http://www.wjgnet.com/1948-5190/g_info_20100 
107124105.htm

Guidelines for basic research: http://www.wjgnet.com/1948-5190/
g_info_20100313155908.htm

Guidelines for clinical practice: http://www.wjgnet.com/19 
48-5190/g_info_20100313160015.htm

Review: http://www.wjgnet.com/1948-5190/g_info_20100 
107124313.htm

Original articles: http://www.wjgnet.com/1948-5190/g_info_20 
100107133454.htm

Brief  articles: http://www.wjgnet.com/1948-5190/g_info_201003 
13160645.htm

Case report: http://www.wjgnet.com/1948-5190/g_info_20100 
107133659.htm

Letters to the editor: http://www.wjgnet.com/1948-5190/g_info_ 
20100107133856.htm

Book reviews: http://www.wjgnet.com/1948-5190/g_info_201003 
13161146.htm

Guidelines: http://www.wjgnet.com/1948-5190/g_info_20100 
313161315.htm

SUBMISSION OF THE REVISED 
MANUSCRIPTS AFTER ACCEPTED
Please revise your article according to the revision policies of  
WJGE. The revised version including manuscript and high-
resolution 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 Endoscopy
Editorial Department: Room 903, Building D, 
Ocean International Center,
No. 62 Dongsihuan Zhonglu, 
Chaoyang District, Beijing 100025, China
E-mail: wjge@wjgnet.com
http://www.wjgnet.com
Telephone: +86-10-59080038
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; and (4) Grade D: rejected. Revised articles should reach 
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-5190/g_info_20100107134847.htm.

Responses to reviewers
Please revise your article according to the comments/sugges
tions provided by the reviewers. The format for responses to 
the reviewers’ comments can be found at: http://www.wjgnet.
com/1948-5190/g_info_20100107134601.htm.

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 
WJGE will be initiating a platform 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.

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.

Publication fee
Authors of  accepted articles must pay a publication fee.
EDITORIAL, TOPIC HIGHLIGHTS, BOOK REVIEWS and 
LETTERS TO THE EDITOR are published free of  charge.

Instructions to authors

September 16, 2010|Volume 2|Issue 9|Ⅴ WJGE|www.wjgnet.com


	WJGEv2i9-Cover.pdf
	WJGEv2i9-Editorial Board.pdf
	WJGEv2i9-Contens.pdf
	301.pdf
	305.pdf
	308.pdf
	314.pdf
	318.pdf
	321.pdf
	WJGEv2i9-Acknowledgments.pdf
	WJGEv2i9-Meetings.pdf
	WJGEv2i9-Instructions to authors.pdf

