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Abstract
The extraesophageal manifestations of gastroesopha-
geal reflux disease that are similar to a heart attack or 
gastric diseases are well known, while those catego-
rized as pulmonary or otolaryngological are less known 
and less studied. In this article, we introduce this less 
known aspect of gastroesophageal reflux.

© 2010 Baishideng. All rights reserved.
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Bresci G, Sacco R. Pulmonary or otolaryngologic extraeso
phageal manifestations in patients with gastroesophageal reflux 
disease. World J Gastrointest Endosc 2010; 2(2): 4749  Available 
from: URL: http://www.wjgnet.com/19485190/full/v2/i2/47.htm  
DOI: http://dx.doi.org/10.4253/wjge.v2.i2.47

INTRODUCTION
The crossing of  acid, pepsin and other noxious sub-

stances from the stomach into the esophagus causes of  
gastroesophageal reflux (GER). This reflux is a normal 
event in healthy people. It is defined as gastroesophageal 
reflux disease (GERD) when it causes symptoms related 
to excessive exposure of  the esophageal mucosa to re-
fluxed gastric contents[1,2]. Prolonged exposure to gastric 
contents can lead to esophagitis and ulceration; however, 
GER can occur without esophagitis. GER often presents 
with typical symptoms, such as heartburn or acid re-
gurgitation. However, nearly 40% of  patients might 
present with a combination of  symptoms and signs not 
directly related to esophageal damage. Such conditions 
are known as the extraesophageal manifestations of  
GERD[3-5]. The extraesophageal manifestations of  GER 
that are similar to heart attack or gastric disorder are well 
known, while those categorized as pulmonary and/or 
otolaryngological are less known and less studied. This 
article analyzes this less well-known aspect of  GER. 

FEASIBILITY 
In contrast to common GERD, with predominant symp-
toms such as pyrosis (heartburn sensation) and/or acid 
regurgitation, the symptoms in patients with extraesopha-
geal manifestations depend upon the anatomical struc-
tures involved in the acid reflux. The major pulmonary 
manifestations of  GER include asthma, wheezing, cough, 
and shortness of  breath. Moreover, those otolaryngologic 
manifestations of  GER can present as laryngeal disorders, 
dysphagia, dysphonia, altered salivation, hoarseness, sore 
throat, and globus sensation. There are various otorhi-
nolaryngological disorders related to GER, and it has 
been recognized that GER is a possible cause of  manifes-
tations localized in the rhino-sinus and auricular district. 
Furthermore, gingivitis and pitting of  dental enamel have 
been reported in patients with GER. 

CLINICAL APPLICATIONS 
These pulmonary or otolaryngologic extraesophageal 
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manifestations of  GER have a common pathophysiology, 
involving microaspiration of  acid into the pulmonary tree, 
the larynx, and pharynx. Moreover these manifestations 
are mediated by cholinergic vagal pathways and might 
cause bronchospasm and laryngospasm. Increased GER 
has been described in up to 80% of  asthmatics, but this 
high prevalence of  abnormal acid exposure in asthmat-
ics might be misleading, because wheezing and coughing 
could result in reflux episodes[6]. Microaspiration of  the 
stomach contents might bring about changes in the im-
mune system that drive the development of  asthma[7]. 
GER has been confirmed to be one of  the most common 
causes of  chronic coughing[8,9]. The relationship between 
coughing and GER is not completely clear, even though 
GER has been documented to be a cause of  chronic 
coughing in 13%-38% of  patients with GER. Chronic 
coughing in GER has been attributed to irritation of  
the esophagus and/or upper airways by reflux of  gastric 
contents. There is also evidence to support that coughing 
might promote GER, probably by increasing the pres-
sure gradient between the thorax and the abdomen or by 
causing transient lower esophageal sphincter relaxation. 
The role of  extraesophageal reflux in such disorders is 
underestimated, due to silent symptoms and difficult con-
firmation of  diagnosis. Care must be taken to determine 
if  the patient has these pulmonary or otolaryngologic 
extraesophageal manifestations of  GER, in addition to 
the typical symptoms of  GER. Thus, we must deepen 
the investigation to rule out the cause of  symptoms 
resulting from other factors. There has been no definite 
demographic or clinical profile available that permits us 
to distinguish between patients with and without GERD 
among those with ear, nose, and throat and pulmonary 
symptoms or chest pain. Moreover, the symptoms cannot 
predict the degree of  esophagitis or future complications 
of  GERD such as Barrett’s esophagus. The diagnosis 
of  reflux disease in these individuals can be challenging, 
because they might have an absence of  heartburn and 
a negative esophageal mucosa injury during endoscopy. 
Patients with these symptoms should be a heterogeneous 
subgroup of  GERD, either combined with and without 
typical esophagitis[10,11]. The commonly used tests, such 
as laryngoscopy, upper gastrointestinal endoscopy or pH 
monitoring, are rather unreliable, with low specificity to 
define the exact diagnosis for the patients suspected of  
having extraesophageal symptoms of  GERD. The treat-
ment of  these individuals is thus based on decrease in vol-
ume and potency of  GER and protection of  the mucosa 
from acid-induced injury[12,13]. If  the patient’s history is 
typical for pulmonary or otolaryngological extraesopha-
geal manifestations of  GERD, an initial trial of  empirical 
therapy (including lifestyle modification, acid suppres-
sion, promotility therapy, maintenance therapy, antireflux 
surgery, and endoscopic therapy) is appropriate. Lifestyle 
modification may benefit many patients, although these 
changes alone are unlikely to control extraesophageal 
symptoms in the majority of  such patients. Education 
of  the patient about factors that may precipitate reflux 
remains reasonable. Numerous studies have indicated the 

efficacy of  elevation of  the head of  the bed, decreased fat 
intake, cessation of  smoking, and avoiding recumbency 
within three hours after meals. 

The more the stomach is stretched by food, the higher 
the tendency to reflux. The tendency is also increased by 
eating fatty meals, because fat delays gastric emptying. 
Avoiding large rich meals, particularly in the evening, will 
reduce the tendency to reflux. Chocolate, peppermint, 
coffee, fruit juices and alcohol prevent the esophageal 
sphincter from working properly. Weight loss also reduces 
stomach acid reflux. When symptoms persist, continuous 
therapy is required using antacids, antirefluxants (such as 
alginic acid) and promotility agents. The most effective 
therapy should be H2 receptor antagonists or Proton 
Pump, Inhibitors (PPIs), which are highly recommended 
by consensus as an optimal empirical treatment. Upper 
gastrointestinal endoscopy is in usual negative. Moreover, 
even if  endoscopy and/or pH monitoring are positive, 
they will offer a low predictive value to determine the use-
fulness of  therapy.

Patients with GERD-related extraesophageal mani-
festations have the same requirement for PPI as patients 
with typical symptoms of  GERD. However, the optimal 
dose and length of  PPI therapy remains unclear, due 
to the paucity and heterogeneity of  trials that are often 
uncontrolled. In a minority of  such cases where medi-
cal therapy has failed, the problem might be solved by a 
laparoscopical surgical procedure in which the oesopha-
geal sphincter is strengthened (fundoplication). 

EXPERT COMMENTARY
Since GERD is a prevalent condition characterised by 
frequent relapses, long-term costs of  management for 
this disease are high. Thus, strategies to decrease resource 
expenditures without impairing the patient’s quality of  life 
are desirable. On-demand therapy (one-dose when symp-
toms occur) and intermittent therapy (short course of  
medication when symptoms occur) are attractive, as phar-
maceutical expenditures might be decreased, and many 
patients self-medicate via this strategy[14]. An alternative 
to traditional therapy in order to reduce costs is the step-
down therapy[15], i.e. switching from more potent to less 
expensive medication once symptoms are alleviated. This 
approach is successful in the majority of  patients and can 
decrease costs without adversely affecting quality of  life. 

FIVE-YEAR VIEW
Pulmonary or otolaryngologic extraesophageal mani-
festations in patients with GER are emerging disorders 
with specific symptoms in need of  clinical alerts. Further 
work to define quality of  life and patient preferences as-
sociated with GERD may allow for a proper allocation 
of  resources to manage this specific condition.
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Abstract
Endoscopic biliary drainage has been established to 
provide effective treatment for acute obstructive jaun-
dice and cholangitis. A recently developed ultrathin 
transnasal videoendoscope (TNE) is minimally invasive 
even for critically ill patients and can be performed 
without conscious sedation. Transnasal endoscopic 
biliary drainage (TNE-BD) is performed using a front-
viewing TNE with approximately 5 mm outer diameter 
and 2 mm working channel diameter. Finally, 5F naso-
biliary tube or plastic stent are placed. Technical suc-
cess rates are approximately 100% and 70% for post-
endoscopic sphincterotomy or placement of self-ex-
pandable metallic stent, and intact papilla, respectively. 
There are no serious complications. In conclusion, 
although further cases should be accumulated, TNE-
BD and in particular, one-step naso-biliary drainage 
using TNE may be a useful and novel technique for the 
treatment of acute cholangitis.

© 2010 Baishideng. All rights reserved.

Key words: Transnasal endoscope; Ultrathin endoscope; 
Biliary drainage
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INTRODUCTION
To date, ultrathin endoscopes including transnasal en
doscopes have been used for various gastrointestinal 
conditions[1,2]. In particular, transnasal endoscopies can 
be performed without conscious sedation because they 
are not only less stressful to patients, but also have fewer 
deleterious hemodynamic effects than the conventional 
transoral videoendoscope[3]. 

Endoscopic biliary drainage has been established for 
the treatment of  acute cholangitis[48]. Recently, a novel 
approach using less invasive ultrathin forwardviewing 
endoscopes has been reported for the treatment of  acute 
cholangitis[911]. In this study, we introduce transnasal 
endoscopic biliary drainage (TNEBD) using an ultrathin 
endoscope.

TNE-BD PROCEDURES
Endoscopic retrograde cholangiopancreatography (ERCP) 
is performed with  commercially available transnasal 
endoscopes or ultrathin pediatric endoscopes. Each 
specification is shown in Table 1. Prior to the procedure, 
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each nasal cavity is sprayed with 0.05% naphazoline 
nitrate (Novartis Pharma K.K., Tokyo, Japan) for vaso
constriction. The nasal cavities are then sprayed with 4% 
lidocaine solution, and the oropharynx with 8% lidocaine 
solution (both Astra Zeneca Japan Ltd, Osaka, Japan) as 
topical anesthesia. Endoscopic procedures are performed 
without conscious sedation. Patients are put in a prone 
position. The transnasal endoscope is inserted through the 
nose under direct vision, through the most patent nostril 
to the pharynx. If  insertion is not possible, the other 
nostril is tried. 

The transnasal endoscope is advanced into the first 

and second portions of  the duodenum (long scope posi
tion) (Figures 1 and 2). After confirming the major duo
denal papilla, the tip of  the thin catheter (5 Fr, PR110Q, 
Olympus Medical Systems, Tokyo, Japan) is inserted into 
the bile duct. However, since the axes of  the catheter cdo 
not usually match those of  the bile duct at long scope po
sition, the sharp angle of  the scope is needed to insert a 
catheter in order to perform cholangiography. In patients 
post sphincterotomy or with a selfexpandable metallic 
stent (SEMS) in position, selective cannulations can be 
safely performed without difficulty (Figure 1A-C). Prior 
to cannulation, endoscopists should understand the orien
tation at which the catheter is expected to appear on the 
video display for each endoscope. After deep cannulation 
of  the catheter into the common duct, a 0.018inch or 
0.025-inch stiff-type guidewire (Pathfinder® or Jagwaire®,  
Boston Scientific Japan, Tokyo, Japan) is advanced into 
the right or left intrahepatic bile duct. When deep can
nulation is difficult, a 0.025inch Radifocus® guidewire 
(Terumo Co., Ltd., Tokyo, Japan) is advanced into the 
intrahepatic bile duct and then replaced by a stifftype 
guidewire. When the orifice of  the bile duct can not be 
confirmed by the standard method, the scope is advanced 
to the 3rd portion of  the duodenum, the tip of  the scope 
is then rotated, and the papilla is confirmed while pulling 
back the tip. Then the catheter is inserted (short scope po
sition) (Figure 3). If  bile is sufficiently aspirated, injection 
of  contrast medium is avoided in order to prevent further 
contamination of  the biliary tree. 

Figure 1  Transnasal endoscopic biliary drainage. A: Endoscopic image shows biliary cannulation by transnasal endoscopy in patients with placement of self-
expandable metallic stent; B: Endoscopic cholangiography showed obstruction of stent; C: Transnasal endoscopic naso-biliary drainage could be performed.

A B C

A B
Figure 2  Transnasal endoscopic cholangiogr
aphy (long scope position). A: Endoscopic im-
age shows orifice of bile duct in patients with post-
sphincterotomy; B: Cholangiography showed bile 
duct stones.
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Table 1  Specification of transnasal endoscopes

GIF-N260 EG-530N2 EG-1580K

Direction of view Forward-
viewing

Forward-
viewing

Forward-
viewing

Angle of view   120˚   120˚  140˚
Outer diameter (mm)
   Distal end       5          5.9          5.5
   Insertion end          5.5          5.9          5.1
Bending section
   Up/Down 210˚/90˚ 210˚/90˚ 210˚/120˚
   Right/Left 100˚/100˚ 100˚/100˚ NA
Working length (mm) 1100 1100 1050
Total length (mm) 1420 1400 1360
Working chnnel diameter (mm)       2       2       2

NA: No available.



Finally, one or two 5Fr diameter double pigtail or 
straight indwelling biliary stents (ZEBD57, Cook Endos
copy Inc., WinstonSalem, NC, USA), or a 5Fr straight
tip NBD catheter (ENBD5NAG, Cook Endoscopy Inc., 
WinstonSalem, USA) are placed, following the guidewire. 

DISCUSSION
Recently, some endoscopists have revealed that TNE
BD is feasible and safe[912]. Despite established biliary 
drainage using a conventional duodenoscope, one of  
greatest motivations to perform the TNEBD may be 
that it is minimally invasive even for critically ill patients 
(Table 2)[3]. Our important data could reveal that transna
sal endoscopy has less hemodynamic effects than  the 
transoral videoendoscope. In particular, endoscopic 
nasobiliary drainage using a conventional duodenoscope 
may be cumbersome to convert from an orobiliary to a 
nasobiliary tube after the endoscope is withdrawn. The 
endoscopist may be at risk of  infectious diseases due to 
penetration of  the skin from biting, while the patients 
may suffer complications resulting from the blind passage 
of  a finger or forceps into the posterior pharynx[13]. To 
avoid these unnecessary risks, a onestep method using 
transnasal endoscopic nasobiliary drainage has advan
tages[10]. Furthermore, there may be the possibility of  
performing this procedure by the bedside rather than 
in the endoscopic room although comparatively skillful 
technique is needed without Xray.

Although TNEBD is a novel and unique drainage 
technique, there is no argument whether this can be an 
alternative technique to conventional ERCP. Firstly, TNE 
has some disadvantages. Side effects of  TNE are rare, but 
the incidence ranges between 1.5%22.6%[2]. The most 
common is transnasal insertion. Dumortier reported 
that failures in TNE were more likely to occur in young 
female patients undergoing TNE with instruments larger 
than 5.9 mm[2]. In reports of  TNEBD[912] there was 
no failure of  insertion, probably because of  the small 
sample size. Further investigation with a large number 
of  patients is necessary, and the development of  more 
flexible and thinner scopes may overcome the side effects 
of  transnasal insertion in the near future. 

One of  most serious drawbacks of  TNEBD is 
success rate of  selective cannulation, in particular of  the 

bile duct. In our previous study, TNEBD was performed 
in limited patients post sphincterotomy or placement 
of  selfexpandable metallic stent because of  patient 
benefit, resulting in successful procedures in all but one. 
However, in patients with intact papilla, the success rate 
of  bile duct cannulation in TNEBD was comparatively 
low (72%) compared to conventional ERCP (96%, P = 
0.053). Theoretically, using forwardviewing endoscopes 
the axes of  the catheter cannot be matched to those 
of  the bile duct at the long scope position except for 
particular patients, for instance, with periampullary div
erticula. Therefore, performing TNEBD at the long 
scope position, may be a good indication for patients 
with postendoscopic sphincterotomy or placement of  
SEMS. In contrast, in patients with intact papilla, a short 
scope position may be necessary to perform bile duct 
cannulation unless using sphincterotomy.

Another drawback of  TNEBD is the limited 
number of  devices because of  a small working channel. 
At the present time, there are 3 commercially available 
TNEs (GIFXP260N: Olympus medical systems, Tokyo, 
Japan, EG-530N2, Fujinon Toshiba ES Systems Co., 
Ltd., Tokyo, Japan, EG1580K: Pentax Co Ltd, Tokyo, 
Japan) (Table 1). The specifications of  these 3 TNEs 
are similar. In particular, the working channel diameter 
is only 2 mm, leading to limitations of  device usage. 
Furthermore, the lack of  elevator system may cause 
the failure of  stent insertion when the stricture is very 
tough. 

Serious procedurerelated complications have not 
been reported. Nevertheless, ERCP procedures using 
TNE or ultrathin endoscope have some possibilities 
for direct endoscopic diagnosis or therapy into the bile 
duct for instance, electrohydraulic lithotripsy and tumor 
ablation[1419]. In the future, improvement of  ultrathin 
endoscopes may lead to minimumally invasive diagnosis 
and therapy in patients with biliary tract diseases.

In conclusion, although further cases should be 
accumulated, TNEBD, in particular, onestep naso
biliary drainage using TNE may be a useful and novel 
technique for the treatment of  acute cholangitis.
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Table 2  Advantage and drawbacks of transnasal endoscopic 
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Fewer deleterious hemodynamic 
effects

Low success rate of selective 
cannulation

Possible procedure without conscious  
sedation

Limited devices

Possible one-step placement of naso-
bliary tube

Limited procedures

Possible procedure in the bedside Impossible transnasal insertion 
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Abstract
Upper gastrointestinal hemorrhage (UGIH) is an urgent 
disease that is often encountered in daily medical prac-
tice. Endoscopic hemostasis is currently indispensable 
for the treatment of UGIH. Initially, when UGIH is sus-
pected, a cause of UGIH is presumed from the medical 
interview and physical findings. After ample primary 
treatment, urgent endoscopy is performed. Many 
methods of endoscopic hemostasis are in wide use, 
including hemoclip, injection and thermo-coagulation 
methods. Although UGIH develops from a wide variety 
of diseases, such as esophageal varices and gastric 
and duodenal ulcer, hemostasis is almost always pos-
sible. Identification of the causative diseases, primary 
treatment and characteristic features of endoscopic 
hemostasis are needed to allow appropriate treatment.
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INTRODUCTION
Upper gastrointestinal hemorrhage (UGIH) is an urgent 
disease often encountered in daily medical practice. 
Massive hemorrhage influences the circulatory dynamic 
state, causes various problems with internal organs, 
and can of  course prove fatal. Quickly grasping patient 
status, starting primary treatment, and stopping bleeding 
is thus important. Endoscopic hemostasis is widely 
known to be useful in treating UGIH[1-5]. However, 
difficult cases in endoscopic hemostasis still exist, and 
emergency operation or angiographic embolization is 
required on occasion[6-9]. To achieve quick hemostasis 
in UGIH, mastering the methods and limitations of  
endoscopic hemostasis is imperative. Here we review 
clinical methods of  endoscopic hemostasis for UGIH, 
based on our experience.

DIFFERENTIAL DIAGNOSIS OF UGIH
Patients with UGIH present with various symptoms, 
such as hematemesis, melena and progressive anemia. 
Sources of  bleeding other than the digestive tract must 
first be excluded, including hemoptysis, epistaxis, and 
discrimination of  lower digestive hemorrhage[10]. Table 
1 shows causative diseases for UGIH. Peptic ulcer is the 
most common causative disease[1,6,11,12]. When UGIH is 
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suspected, causes of  UGIH may be presumed from the 
medical interview and physical findings. The strategy 
for hemostasis of  UGIH with primary treatment is then 
considered. 

PRIMARY TREATMENT
A firm grasp of  the systemic status is important. Signs 
of  shock, pallor, prostration, perspiration, pulselessness 
and pulmonary insufficiency suggest massive digestive 
hemorrhage. Above all, stabilization of  the circulatory 
dynamic state by intravenous injection of  extracellular 
fluid is crucial[10]. In addition, an inhibitor of  gastric 
acid-secretion should be given as quickly as practically 
possible, as gastric acid inhibits blood coagulation[13]. If  
massive hemorrhage is suspected from gastroesophageal 
varices in patients with liver disease, vasoactive drugs 
(such as terlipressin, somatostatin and octreotide) should 
be started for initial management before therapeutic 
endoscopy[14,15]. Temporary balloon tamponade, such as 
Sengstaken-Blakemore tubes, must be used with care to 
prevent further complications[16,17]. If  coagulopathy is 
present, transfusion is necessary. When the circulatory 
dynamic state is stable and UGIH has been judged as a 
cause of  shock, urgent endoscopy is performed. 

METHODS OF ENDOSCOPIC 
HEMOSTASIS
The methods of  endoscopic hemostasis are shown in 
Table 2. Hemostasis can be performed using indepen-
dent or combined methods. The hemoclip grips the ex-
posed blood vessel directly and stops bleeding. Destruc-

tion of  organization is minimal, and hemostatic ability 
is high[18]. However, this method requires technical skill 
to maintain a front view of  the exposed blood vessel. 
When difficulty is encountered, a transparent cap can 
prove useful[19]. 

Injection methods are effective over a wider range 
than the hemoclip method, and can be used even if  a 
front view of  the bleeding point cannot be maintained. 
A combination of  injection method and other methods 
is even more effective[20]. However, careful attention is 
required, due to the risk of  delayed perforation. 

Thermo-coagulation methods are also effective if  a 
front view of  the bleeding point cannot be maintained. 
These techniques are useful in many cases[21,22], but again 
carry the possibility of  delayed perforation. 

As the last method, hemostyptic sprays are used as 
supplementary treatments[20]. Various methods of  hemo-
stasis are selected by adjusting to the individual’s condi-
tion.

HEMOSTASIS FOR VARIOUS CAUSATIVE 
DISEASES
Esophageal varices 
Esophageal varices are frequent in patients with liver 
cirrhosis. If  bleeding from the esophageal varices con-
tinues, endoscopic balloon tamponade can be effective 
for stopping bleeding. Next, endoscopic variceal ligation 
(EVL) is generally used at the bleeding point (Figure 1A 
and B). After temporary hemostasis, aiming toward per-
manent hemostasis is desirable. 

In the EVL method, application of  the bands is 
started at the gastroesophageal junction and progresses 
cephalad in a helical fashion. EVL sessions are repeated at 
approximately 2-wk intervals until varices are obliterated, 
usually requiring 2 to 4 ligation sessions. EVL is a safer 
method than endoscopic injection sclerotherapy (EIS)[23]. 
When technical factors, such as ulcer scars, do not allow 
ligation band placement, EIS is selected.
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Table 1  Causative diseases for upper GI-hemorrhage

Esophagus Esophageal varices
Esophagitis
Mallory-weiss syndrome
Esophageal cancer
Others (aortointestinal fistula, foreign body, etc.)

Stomach Ulcer (peptic ulcer, NSAID-associated ulcer, dieulafoy’s 
lesion, etc.)
AGML
Gastric varices
Gastric cancer
Other tumor (GIST, malignant lymphoma, etc.)
Vascular ectasia, GAVE, PHG
Hyperplastic polyp
Others (foreign body, etc.)

Duodenum Ulcer (peptic ulcer, NSAID-associated ulcer, dieulafoy’s 
lesion, etc.)
Duodenitis
Duodenal varices
Diverticulum 
Tumor (cancer, malignant lymphoma, GIST, etc.)
Invasion of malignant tumor (pancreas, bile duct, etc.)
Others (hemobilia, aortointestinal fistula, etc.) 

NSAIDs: Nonsteroidal anti-inflammatory drugs; AGML: Acute gastric 
mucosal lesion; GIST: Gastrointestinal stromal tumor; GAVE: Gastroantral 
vascular ectasia; PHG: Portal hypertensive gastropathy.

Table 2  Method of endoscopic hemostasis

Mechanical method Hemoclip
Balloon tamponade
Ligation (EVL, detachable snare)

Injection method Ethanol
Epinephrine
Monoethanolamine oleate
Polidocanol
N-butyl-2-cyanoacrylate

Thermo-coagulation APC
Heater prove
Hemostatic forceps
Microwaves
Laser (Nd-YAG, diode, etc.)

Hemostyptic sprays Thrombin
Sodium alginate
Fibrin glue

EVL: Endoscopic variceal ligation; APC: Argon plasma coagulation.



In EIS, to prevent variceal recurrence, complete oblit-
eration of  feeder vessels should be verified under fluo-
roscopy (Figure 2A-C)[24]. Also, combined EVL and EIS 
treatment is reportedly superior to a single method[25,26]. 

Recently, bacterial infections and/or endotoxaemia 
have been associated with failure to control variceal 
bleeding, earlier variceal rebleeding, abnormalities in co-
agulation, vasodilatation of  the systemic vasculature, and 
worsening liver function[27]. Prophylactic antibiotics are 
recommended for patients with bleeding varices[28]. 

There are no clear hemostasis options as salvage for 
failure of  endoscopic therapy. A transjugular intrahepatic 
portosystemic shunt (TIPS) procedure is effective to 
prevent variceal rebleeding, but it may cause complications 
such as portosystemic encephalopathy[29,30]. Despite being 
an invasive procedure, a portocaval shunt operation is one 
of  the effective choices in patients with Child’s A or B. 
Patients with Child’s B or C cirrhosis should be evaluated 
for transplantation[23,31]. 

Gastric varices
Gastric varices cause massive hemorrhage and can be 
fatal. Identifying the tributaries of  the gastric varices is 
most important, and contrast-enhanced CT is useful 
for appraisal. Depending on their location and relation 
to esophageal varices, gastric varices can be classified as 
gastrooesophageal varices (GOV) and isolated gastric 
varices (IGV). Each of  these can be further subdivided as 
follows: GOV1 (extension of  oesophageal varices along 

lesser curve) and GOV2 (extension of  oesophageal vari-
ces towards fundus); and IGV1 (varices in the fundus) 
and IGV2 (isolated varices anywhere in the stomach)[32]. 
If  traffic with esophageal varices is seen, EIS from the 
esophageal varices is effective. In cases of  IGV1, endo-
scopic injection of  N-butyl-2-cyanoacrylate[33,34] and com-
bined EVL methods[35] are reportedly safe and effective. 
If  a gastro-renal shunt exists, balloon-occluded retrograde 
obliteration (B-RTO) under angiography is possible[36,37]. 

When endoscopic therapy fails, TIPS and surgical 
operation are mentioned as salvage in the same way as 
esophageal varices. Splenectomy is quite effective in 
treating gastric varices due to segmental portal hyperten-
sion. For gastric varices bleeding due to generalized por-
tal hypertension, a shunt operation is often effective[23,38]. 

Gastric and duodenal ulcer and acute gastric mucosal 
lesions 
Gastric and duodenal ulcers include various ulcers such 
as peptic ulcer, ulcers associated with use of  non-steroi-
dal anti-inflammatory drugs (NSAIDs) and Dieulafoy’s 
lesion. All of  these ulcers can cause UGIH, which then 
needs treatment. 

Previous studies have clarified adaptations of  hemo-
stasis for hemorrhagic ulcer. Table 3 shows the modified 
Forrest classification for hemorrhagic gastric ulcer[1,39] 
Adaptation is decided according to the state of  the 
exposed blood vessel at the base of  the ulcer[40-42]. Spe-
cifically, spurting bleeding (Figure 3A), oozing bleeding 
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Figure 1  Use of EVL at the 
bleeding point. A: A spurting 
bleeding from esophageal varic
es; B: Esophageal varices after 
EVL.

A B

Figure 2  Changes of Esophageal varices after Endoscopic injection sclerotherapy. A: Esophageal varices before an endoscopic therapy; B: Endoscopic 
injection sclerotherapy (EIS); C: Esophagus after EIS 2 years later.

A B C
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(Figure 3B) and non-bleeding visible vessels (Figure 3C) 
need to be treated. Clot clinging to the ulcer base should 
be carefully removed by washing, suction and forceps 
until the ulcer base is visible. Ulcers can be treated with 
independent or combined methods. As each method 
offers certain characteristic features, discussing the ad-
vantages and disadvantages of  these methods is diffi-
cult[43,44]. In previous reports, a combination of  injection 
methods with other methods has appeared superior to 
injection methods alone[44-49]. Dieulafoy’s lesion can be 
treated with these endoscopic hemostasis methods[50,51]. 
Acute gastric mucosal lesions apply to gastric ulcers.

After temporary hemostasis, systemic second-look 
endoscopy with retreatment the next day significantly 
reduces the risk of  recurrent bleeding[52]. Administration 
of  a proton pump inhibitor (PPI) after hemostasis is also 
important[53] and Helicobacter pylori should be eradicated in 
peptic ulcers showing positive results for this bacteria[54].

Tumor
Endoscopic hemostasis for severe upper gastrointestinal 
bleeding due to tumor, such as cancer, gastrointestinal 
stromal tumor, and malignant lymphoma, is effective as 
temporary hemostasis[55]. Argon plasma coagulation is 
useful, in particular, for different cases of  identification 
of  the vessel responsible for the bleeding[56,57]. However, 
permanent hemostasis is difficult in many cases due to 
diffuse bleeding. Early consultation with a surgeon is war-
ranted in cases where hemostasis is difficult to achieve.

Mallory-weiss syndrome
Mallory-Weiss syndrome heals spontaneously in many 
cases, but endoscopic therapy is occasionally necessary 
to stop bleeding. Various methods have been reported, 
such as Hemoclip placement, epinephrine injection and 
band ligation[58,59].

Reflux esophagitis
The few cases of  reflux esophagitis requiring endoscopic 
hemostasis are treated with a PPI, and most cases heal 
with conservative therapy. However, when an anticoagu-
lant drug is being administered or bleeding tendencies 
exist, chronic bleeding can continue. These cases must 
be treated by addressing the bleeding tendency[60]. 

Vascular ectasia
UGIH is sometimes induced by vascular ectasia, such as 
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Table 3  Modified Forrest classification of hemorrhagic gastric 
ulcer

Active bleeding Type Ⅰa: spurting bleeding
Type Ⅰb: oozing bleeding

Recent bleeding Type Ⅱa: non-bleeding visible vessel
Type Ⅱb: adherent blood clot 
Type Ⅱc: black base

No bleeding Type Ⅲ: no stigma

Figure 3  Different patterns of bleeding of the gastric ulcer. A: A spurting bleeding of the gastric ulcer (Forrest Ⅰa); B oozing bleeding of the gastric ulcer (Forrest 
Ⅰb); C: Nonbleeding visible vessel of the gastic ulcer (Forrest Ⅱa).
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Figure 4  Duodenal diverticulum. A: 
Hemorrhage; B: After endoscopic hem
ostasis.



gastric antral vascular ectasia, diffuse antral vascular ecta-
sia or portal hypertensive gastropathy. In many cases, the 
cause of  vascular ectasia is unclear. Chronic bleeding from 
vascular ectasia is typically noticed by progressive anemia. 
Argon plasma coagulation[61,62] and endoscopic band liga-
tion[63] are useful for hemostasis.

Hyperplastic polyps 
Hyperplastic polyps of  the stomach are usually asymp-
tomatic, but can cause UGIH leading to anemia. The 
majority of  such lesions are benign, but when a polyp ex-
ceeds 2 cm in maximum diameter, the frequency of  focal 
cancer increases. Pathological diagnosis of  large polyps is 
thus desirable[64].

Duodenal diverticulum 
Duodenal diverticulum is a rare cause of  UGIH, and en-
doscopy is reportedly useful for diagnosis and treatment 
of  this condition[65]. Patients receive various endoscopic 
therapies, such as thermo-coagulation, injection, and he-
moclip. The point of  the hemoclip method is to grasp a 
vessel, diverticulum and other tissue (Figure 4A and B). 

CONCLUSION
We have provided an outline of  endoscopic hemostasis 
for UGIH. For the digestive endoscopist, endoscopic 
hemostasis is a field that cannot be avoided. Being pr-
epared to take proper measures is important. As the 
causes of  UGIH differ in various patients, knowledge 
of  UGIH including causes and preferred treatments 
requires constant attention.
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Abstract
Esophageal strictures are a problem frequently en-
countered by gastroenterologists. Dilation has been the 
customary treatment for benign esophageal strictures, 
and dilation techniques have advanced over the years. 
Depending on their characteristics and the response 
to treatment, esophageal strictures can be classified 
into two types: 1, simple (Schatzki rings, webs, peptic 
injury, and following sclerotherapy) - these are easily 
amenable to dilation, with a low recurrence rate after 
initial treatment; and 2, complex (caused by caustic 
ingestion, radiation injury, anastomotic strictures, and 
photodynamic therapy) - these are difficult to dilate 
and are associated with higher recurrence rates. Re-
fractory strictures are those in which it is not possible 
to relieve the anatomic restriction successfully up to a 
diameter of 14 mm over five sessions at 2-weekly in-
tervals, due to cicatricial luminal compromise or fibro-
sis; and recurrent strictures are those in which it is not 
possible to maintain a satisfactory luminal diameter 
for 4 wk once the target diameter of 14 mm has been 
achieved. There are no standard recommendations for 
the management of refractory strictures. The various 
techniques used include intralesional steroid injection 

combined with dilation; endoscopic incisional therapy, 
with or without dilation; placement of self-expanding 
metal stents, Polyflex stents, or biodegradable stents; 
self-bougienage; and endoscopic surgery. This review 
discusses the indications, technique, results, and com-
plications of the use of intralesional steroid injections 
combined with dilation and endoscopic incisional ther-
apy with dilation in refractory strictures.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Esophageal strictures are a problem frequently encoun-
tered by gastroenterologists. Strictures can be subdivided 
into those with malignant causes and those that are 
benign. Malignant esophageal strictures are usually due 
to carcinoma, and in these cases dilation is used only as 
a supplementary procedure in addition to stent place-
ment, or in order to complete another procedure. Com-
mon benign causes include peptic injury, Schatzki rings, 
esophageal webs, radiation injury, caustic ingestion, and 
anastomotic strictures[1-3]. Dilation has been the custom-
ary treatment for benign esophageal strictures, and dila-
tion techniques have developed from the use of  whale-
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bones (reported in the treatment of  achalasia) and rigid 
bougienage in the seventeenth and eighteenth centuries 
to the present-day use of  wire-guided, flexible, polyvi-
nyl bougies (Savary-Gilliard; Wilson-Cook Medical Inc., 
Winston-Salem, North Carolina, USA) and through-the-
scope balloon dilators.

Depending on their characteristics and on the re-
sponse to treatment, esophageal strictures can be dif-
ferentiated into two structural types - simple or com-
plex[1]. Simple esophageal strictures are focal, straight, 
symmetrical, or concentric, with a diameter of  > 12 mm 
(allowing easy passage of  a diagnostic upper endoscope), 
and they are often amenable to treatment with standard 
techniques such as bougienage or balloon dilation. Com-
mon etiologies for simple strictures include Schatzki 
rings, webs, and peptic injury; they may also develop 
following sclerotherapy. In these strictures, only one to 
three dilation sessions are usually required in order to 
achieve symptomatic relief[1,2], but after initial treatment 
they may recur in up to 30%-40% of  patients during the 
long-term follow-up[4].

Complex strictures are long (> 2 cm), tortuous, and 
asymmetrical and are associated with a severely compro-
mised luminal diameter (< 12 mm)[1]. Common causes 
of  benign complex strictures include caustic ingestion, 
radiation injury, anastomotic strictures, and photo-
dynamic therapy. Some peptic strictures may also be 
complex in nature. Complex strictures are usually more 
difficult to treat, requiring some three to eight dilation 
sessions when conventional bougienage or balloon dila-
tion techniques are used[1,2], and they are associated with 
higher recurrence rates[3]. In tortuous strictures, fluoro-
scopic guidance may be needed during dilation therapy[1]. 
Some complex strictures (e.g. after radiotherapy) may 
appear completely closed, without an identifiable lumen 
being visible on endoscopy or contrast esophagography.

REFRACTORY STRICTURES
There is no universally accepted definition for a refrac-
tory esophageal stricture, and the numbers of  additional 
dilation sessions required before strictures are catego-
rized as refractory vary in different series[5,6]. A refrac-
tory or recurrent stricture is defined as an anatomic 
restriction resulting from cicatricial luminal compromise 
or due to fibrosis leading to clinical symptoms of  dys-
phagia in the absence of  any endoscopic evidence of  
inflammation. This may occur either as a result of  an 
inability to successfully resolve the anatomic problem 
up to a diameter of  14 mm over five sessions at 2-wk 
intervals (refractory stricture) or due to an inability to 
maintain a satisfactory luminal diameter for 4 wk once 
the target diameter of  14 mm has been achieved (recur-
rent stricture)[7]. There are no standard recommendations 
for the management of  refractory strictures. Intralesional 
steroid injection combined with dilation[8-13], endoscopic 
incisional therapy with or without dilation[14-16], and 
placement of  self-expanding metallic stents (SEMS)[17,18], 

Polyflex stents[19], or biodegradable stents[20], self-bougie-
nage[21], and endoscopic surgery[22,23] have been used in 
the management of  refractory strictures.

INTRALESIONAL STEROID THERAPY
Historical aspects
On the basis of  successful injection treatment for de-
rmatologic scars such as keloids and burn scars[24,25], 
intralesional injection of  corticosteroids has been pra-
cticed in refractory esophageal strictures of  various 
etiologies for the last 40 years. Although evidence of  
the effectiveness of  corticosteroid injection in benign 
esophageal strictures was first reported by Ashcraft and 
Holder[26] in 1969 in an animal model, the technique 
was used only occasionally during the 1970s and 1980s, 
primarily with rigid endoscopes in patients under general 
anesthesia[10,27]. However, during the last decade there has 
been growing interest in the use of  this form of  therapy 
for refractory benign esophageal strictures[8,9,11-13,28,29].

Preparation
Preparation is as for esophageal dilation. Esophageal 
dilation is routinely performed in an outpatient setting. 
Patients should fast for 4-6 h before the procedure. Anti-
coagulant medication should be discontinued[30]. Routine 
antibiotic coverage is not recommended, and the guide-
lines for endocarditis prophylaxis should be followed[31]. 
During the informed consent process, patients should be 
informed about the risk of  perforation and the possible 
need for surgery should it occur. Although some patients 
may tolerate dilation with topical anesthesia alone, con-
scious sedation is generally used[32].

Type and dose of steroids
Most investigators[8-13] have used triamcinolone acetate or 
acetonide 10 mg/mL, although some have used a concen-
tration of  40 mg/mL[27,28]. The volume of  corticosteroid 
used per injection has varied from 0.5 mL[28] to 2.8 mL[9]. 
We initially used 10 mg/mL triamcinolone acetate[12], but 
in a subsequent study we administered 40 mg/mL triam-
cinolone acetate to a total of  40-100 mg in each session[13]. 
Ramage et al[28], in a randomized study, standardized the 
dosage to 0.5 mL aliquots of  20 mg each of  40 mg/mL 
triamcinolone acetonide.

Ramboer et al[33] used a betamethasone preparation: 
one 1-mL vial containing 5 mg of  betamethasone as a 
dipropionate suspension diluted into usually 5 mL and 
sometimes 10 mL of  normal saline solution and injected 
as 0.5-1.0-mL aliquots. Miyashita et al[34] used a total of  
8 mg dexamethasone (2 mL) injected endoscopically into 
four sites (2 mg/0.5 mL per site) at the anastomotic site 
immediately after dilation. Mendelson and Maloney[10] 
used hydrocortisone acetate in two of  their patients.

There were no differences among the reported stud-
ies with regard to the response outcome after using dif-
ferent steroid formulations.

The number of  injection sessions in the reported 
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series varies from only one to as many sessions as the 
number of  dilations. Kochhar et al[12,13] used a maximum 
of  four sessions, whereas Rupp et al[35] carried out a maxi-
mum of  five sessions and Gandhi et al[27] conducted as 
many as 13 sessions. The number of  sessions is an issue 
that has not yet been settled and requires standardization.

The role of  systemic steroids has been a matter of  
debate, especially in patients with caustic ingestion. In an 
interesting study, Morikawa et al[36] reported that two chil-
dren, one with a caustic-induced stricture and the other 
with an anastomotic stricture, responded to high-dose 
intravenous methylprednisolone after they had failed to 
respond to intralesional steroids. However, the follow-
up periods for these two patients were only 7 and 8 mo. 
The authors postulated that high-dose intravenous ste-
roids might deliver the steroid to the stricture segment 
better than direct injection, as the wall of  the stricture 
appeared to be too thick. They also expected that high-
dose steroids given immediately after dilation would sup-
press the initial inflammation.

However, a meta-analysis of  10 studies[37] concluded 
that administration of  systemic steroids in the manage-
ment of  corrosive ingestion does not prevent the devel-
opment of  strictures and may actually lead to the develop-
ment of  serious adverse effects. In 305 patients treated 
with corticosteroids, 35.1% developed strictures, whereas 
33.3% of  the 267 patients who were not treated with cor-
ticosteroids developed strictures.

Procedure (Figure 1A-D)
Triamcinolone is injected intralesionally using a 23-gauge, 
5-mm long sclerotherapy injection needle (3MK; Olympus 
Optical Co., Tokyo, Japan) in aliquots of  0.2-0.8 mL at 
10-40 mg/mL, after premedication with intravenous 
hyoscine N-butylbromide. Injections are commonly given 
into four quadrants; a total of  four to six injections are 
made at the proximal edge of  the stricture and another 
four to six injections into the strictured segment proper 
whenever possible. Injections should be given just before 

dilation whenever possible. In long strictures, injections 
are first made at the entrance to the stricture, and as the 
stricture opens they are placed in more distal locations[14]. 
Kochhar et al[12] suggest that patients with proximal 
strictures and long strictures should undergo dilation first, 
followed 2 h later by injections so that the whole length 
of  the stricture can be injected.

Although injections can be made satisfactorily under 
endoscopic guidance, failures have been noted. Improper 
localization of  the injection has been cited as a probable 
cause[13]. Bhutani et al[29] have therefore suggested that 
an endoscopic ultrasound miniprobe should be used 
to guide the injection into the thickest portion of  the 
esophageal stricture for better results. In their study, 
one patient with a stricture 4 cm long responded well to 
steroid injection under ultrasound miniprobe guidance 
(for 6 mo) after only partially responding (for 12 wk) to 
steroid injection without ultrasound guidance.

The injection can be repeated if  there is no subjective 
improvement in the dysphagia score or a rapid recurrence 
of  dysphagia is seen. There is no consensus regarding 
the number of  injections to be administered. After each 
dilation, patients should remain under observation for 
at least 4 h. After a luminal diameter of  15 mm has be-
en reached, a contrast study may be repeated for docu-
mentation (Figure 2).

Mechanism of action
The exact mechanism by which intralesional steroids 
enhance the efficacy of  dilation is not clear. Intralesional 
steroid injections have been shown to inhibit stricture 
formation by interfering with collagen synthesis, fibrosis, 
and chronic scarring processes[38]. Triamcinolone inhibits 
the transcription of  matrix protein genes, including fibro-
nectin and procollagen. It also reduces the synthesis of  
α2-macroglobulin, an inhibitor of  collagenase activity[24]. 
It has also been suggested that triamcinolone prevents 
the cross-linking of  collagen that results in scar contrac-
ture, so that if  the scar is stretched and corticosteroid is 
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Figure 1 Endoscopic image of an esophageal 
stricture and its management. A: A refractory stricture; 
B: Steroid injection at the proximal edge of the stricture; C: 
Through-the-scope (TTS) balloon dilation of the stricture; 
D: The opened stricture after deflation of the TTS balloon.
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injected into it, contracture will presumably not occur[10]. 
Corticosteroids also decrease the fibrotic healing that ap-
pears to occur after dilation[38]. Gandhi et al[27] observed 
that with corticosteroid injections and dilations, longer 
corrosive strictures became shorter with time and thus 
more amenable to nonsurgical treatment.

Assessment of efficacy
In one of  the earliest studies, the efficacy of  intralesional 
steroids was tested in an animal model. In canine models 
of  lye-induced esophageal strictures, Ashcraft and Ho-
lder[38] and our own group[12,13] confirmed the efficacy 
of  this form of  therapy in conjunction with dilation tre-
atment.

The efficacy of  steroid injections in humans has tra-
ditionally been assessed by studying the need for dilations, 
the time to dilations, and the number of  additional 
dilations. A periodic dilation index (PDI), calculated as the 
number of  dilations required/duration of  time in months, 
has frequently been used to demonstrate efficacy[12,13].

ESOPHAGEAL STRICTURES
Peptic strictures
As many as 60%-70% of  benign esophageal strictures 
are peptic in origin and result from acid-induced muco-
sal damage[39]. These patients routinely undergo stricture 
dilation. However, nearly half  of  them require subse-
quent dilation within 1 year, and two-thirds of  those 
requiring repeat dilation within the first year require ad-
ditional subsequent dilations[40]. Although proton-pump 
inhibitors may reduce the rate of  recurrent stricture for-
mation, a significant proportion of  patients require re-
peated periodic dilation[28]. It is in this group of  patients 
that intralesional steroids have been shown to be useful 
in reducing the need for repeated dilations. Most of  the 
literature reports on the use of  intralesional steroids re-
fer to patients with peptic strictures. Kirsch et al[11] were 
among the first to demonstrate the usefulness of  this 
form of  treatment using fiberoptic endoscopes. They 
showed a dramatic improvement in two patients with 
resistant peptic strictures. Lee et al[9] used this therapy in 
a total of  31 patients, 12 of  whom had peptic strictures. 
All of  them showed a reduced need for dilation and an 
increase in the interval between dilations. Kochhar et al[12]  

devised an objective parameter for evaluating the re-
sponse to intralesional steroids, terming the number of  
dilations required per month the PDI. They studied 14 
patients with peptic strictures who required repeated di-
lation and were given intralesional triamcinolone aceton-
ide (40 mg/mL, dilute 1:1) in aliquots of  0.5 mL in four 
quadrants around the stricture. The periodic dilation 
index (number of  dilations per month) fell significantly 
from 0.92 ± 0.44 to 0.42 ± 0.2 over a postdilatation  
period of  3-12 mo. This was also associated with a sig-
nificant (P < 0.001) improvement in the dysphagia score 
(0.28 ± 0.46 vs 1.85 ± 0.36).

Two randomized trials have confirmed the utility of  
this form of  therapy. Altintas et al[41] randomly assigned 
21 patients with esophageal strictures who were under-
going bougie dilation either to an intralesional steroid 
injection group or to a control group. There were six pa-
tients with peptic strictures in the study group and four 
in the control group. The authors injected triamcinolone 
acetate (40 mg/mL) diluted with 4 mL of  saline in four 
aliquots into the proximal segment of  the stricture. The 
periodic dilation index declined from 0.71 to 0.28 in the 
study group, which also had a longer symptom-free in-
terval than the control group. Ramage et al[28], in a study 
including 30 patients with peptic strictures who required 
repeated dilations, randomly assigned the patients to an 
intralesional triamcinolone group (40 mg/mL; 0.5 mL 
in each quadrant) and a sham injection group. Dur-
ing a follow-up period of  1 year, two patients (13%) in 
the study group and nine patients (60%) in the control 
group required repeat dilation. Two patients in each 
group required fundoplication. In another randomized 
study, published only as an abstract, Rupp et al[35] ran-
domly assigned 43 patients with peptic strictures to an 
intralesional steroid group and a control group. The PDI 
was 0.07 in the steroid group in comparison with 0.253 
in the control group over 10-13 mo after steroid therapy. 
Kochhar and Makharia[13] repeated intralesional steroid 
injections in each session of  dilation, with a limit of  four 
injections. Ramage et al[28] and Altintas et al[41] gave steroid 
injections only once. In all of  the studies, steroid injec-
tions were combined with bougienage or balloon dilation 
and all of  the patients received proton-pump inhibitors.

Caustic strictures
Caustic-induced strictures are often multiple, tortuous, 
and more difficult to treat[16]. They are reported to re-
quire larger numbers of  dilations in comparison with 
peptic strictures[42]. Most of  the early reports on intral-
esional steroid treatment concerned difficult strictures 
following caustic ingestion. Mendelson and Maloney[10], 
using rigid endoscopes, administered two different ste-
roid injections (hydrocortisone and triamcinolone) in 
five patients with caustic-induced esophageal strictures, 
with good results in four of  the patients. In one patient, 
they used a hyaluronidase injection along with hydrocor-
tisone acetate. In another study, Gandhi et al[27] carried 
out 2-13 sessions of  intralesional steroid treatment in six 
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Figure 2 Barium swallow image of 
a stricture. A: A complex resistant esop-
hageal stricture; B: The opened stricture 
after intralesional steroid injection and 
balloon dilation.
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infants and children (aged 4 mo-5 years) with caustic-
induced strictures and reported a good response in all 
cases, with 4-11 years of  follow-up. Kochhar et al[12] used 
triamcinolone acetonide (10 mg/mL) in 17 patients with 
caustic-induced esophageal strictures, 14 of  whom had 
already had repeated dilations, while the other three had 
not yet undergone dilation. Eleven of  the strictures were 
3-6 cm long. The periodic dilation index in 14 patients 
who had previously been receiving dilation treatment de-
clined from 1.67 to 0.32. The mean number of  dilations 
in these patients was 27.9 over a 22-mo period before 
steroid injections and 3.57 over a period of  10.5 mo af-
ter steroid injections. Significantly, three patients did not 
require any further dilation after the steroid injections. In 
another study, Kochhar and Makharia[13] reported the use 
of  steroids in 29 patients with caustic-induced esopha-
geal strictures. The periodic dilation index declined from 
1.37 (0.5-3.16) before injections to 0.53 (0.1-1.33) after 
injections. These data confirm the benefit of  steroid 
injections in patients with caustic-induced esophageal 
strictures, which was also associated with a significant 
(P < 0.001) improvement in the dysphagia score. There 
has been one randomized trial comparing triamcinolone 
injection with saline injection in 14 patients. A larger lu-
minal diameter was achieved in he patients in the steroid 
group in comparison with those in the control group[43].

Anastomotic strictures
In a study by Catalano et al[44], seven of  15 patients with 
anastomotic strictures following resection of  esopha-
geal carcinoma received triamcinolone injections at the 
anastomotic site (four quadrants); these patients were 
classified as having refractory cases following the initial 
dilation. The symptoms resolved in all of  the patients 
following complete serial dilation. They were all placed 
on high-dose proton-pump inhibitor treatment following 
the initial endoscopic dilation. Three stricture recurrenc-
es occurred at 2, 4, and 9 mo and were treated success-
fully by repeat dilation with the use of  intralesional ste-
roids. No complications were encountered during ther-
apy. In another study on anastomotic esophageal stric-
tures, Catalano et al[45] found that patients who received 
steroid injections (triamcinolone 40 mg) along with 
balloon dilation required fewer dilation sessions (mean 
2.7 vs 4.4) and had fewer recurrences (0 vs 2) in com-
parison with those who received balloon dilation alone. 
Miyashita et al[34] used injections of  dexamethasone (8 mg) 
around the anastomotic site immediately after balloon 
dilation in 11 patients with anastomotic strictures follow-
ing esophagogastrostomy. Endoscopic steroid injection 
immediately after balloon dilation enhanced the effect 
of  the procedure and significantly reduced the number 
of  treatments needed. Kochhar and Makharia[13] used 
steroid injections in 19 anastomotic strictures following 
transhiatal esophagectomy and observed a decline in 
the periodic dilation index from 1.24 (0.13-2.0) before 
steroid injections to 0.51 (0-2) after injection therapy. 
There was a significant increase in the maximum dilation 
diameter achieved after injection therapy. This was also 

associated with a significant (P < 0.001) improvement in 
the dysphagia score (0.63 ± 0.59 vs 2.42 ± 0.5).

Radiation strictures
Radiation-induced strictures are often difficult to treat, 
due to intense fibrosis. In a study including six patients 
with radiation stricture, Lee et al[9] injected 28 mg of  tri-
amcinolone in each session. The study by Kochhar and 
Makharia[13] included nine patients with radiation-induced 
esophageal strictures. The periodic dilation index de-
creased significantly from 1.32 (0-2) to 0.6 (0-1) (P < 0.02) 
following use of  intralesional triamcinolone injections. 
This was also associated with a significant (P < 0.001) 
improvement in the dysphagia score (1.22 ± 0.44 vs 
2.44 ± 0.52). Other researchers have also used steroid 
injections in the treatment of  small numbers of  patients 
with radiation-induced strictures[8,41].

Other etiologies
Various reports have included a few patients with stric-
tures of  other etiologies who have undergone intrale-
sional steroid treatment. Lee et al[9] described one patient 
with a sclerotherapy-induced stricture and one with pill-
induced esophagitis in their series. Gandhi et al[27] used 
steroid injections to treat five patients with esophageal 
atresia, with a good response.

PYLORIC STENOSIS
There have only been a few reports on the use of  intral-
esional steroids in the treatment of  pyloric stenosis. Lee 
et al[9] treated two such patients with injections of  10 mg/
mL triamcinolone in two patients, in one case with a pep-
tic etiology and in the other following pyloroplasty. Subse-
quently, Kochhar et al[46] treated three patients with caustic-
induced pyloric stenosis, in two of  whom balloon dilation 
had previously failed. They administered one session of  
steroid injection each in two patients, while two sessions 
were given in one patient. All three patients remained well 
during a follow-up period of  up to 3 years and 3 mo.

BILIARY STRICTURES
In a pilot study of  eight benign biliary strictures (post-
operative, n = 6; primary sclerosing cholangitis, n = 2), 
Wehrmann et al[47] injected 2 × 10 mg of  triamcinolone 
into the wall of  the common bile duct (CBD) at the 
stricture site using a sclerotherapy needle, along with 
dilation and placement of  a 10-Fr stent. The initial mean 
diameter of  the CBD stenoses was 1.81 mm. The mean 
serum levels of  alkaline phosphatase and bilirubin were 
455 U/L and 4.9 mg/dL, respectively. No significant im-
provement was observed after the initial balloon dilation 
and stent insertion. However, after local triamcinolone 
injection and a second dilation and stent insertion, the 
diameter of  the CBD stenosis increased significantly 
to 3.68 mm (P < 0.01). No adverse affects were noted. 
Three patients had complete recovery from the CBD 
stenosis after a third dilation; the remaining five patients 
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were cured after two or three additional balloon dila-
tions with intermittent stent exchanges. Thereafter, no 
recurrent CBD stenoses were observed during a median 
follow-up of  12 mo. At the conclusion of  the study, the 
mean serum alkaline phosphatase and bilirubin levels 
were 195 U/L and 1.2 mg/dL, respectively.

STRICTURES IN CROHN’S DISEASE
Although resection of  stenotic or perforated intestinal 
segments in Crohn’s disease is often unavoidable, surgical 
remission is only temporary. New lesions are found 
on endoscopy in more than 70% of  patients within a 
year and 40% become symptomatic within 4 years[48]. 
Uncontrolled transformation of  resident mesenchymal 
cells into matrix-depositing myofibroblasts is the most 
likely cause of  fibrosis in Crohn’s disease[49], but the 
underlying molecular mechanisms have not yet been 
fully explained. As repeated bowel resections may lead to 
short bowel syndrome, the quest for bowel-conserving 
strategies during the last 25 years led to the development 
of  both endoscopic and surgical strictureplasty in clinical 
practice.

Successful endoscopic dilation of  anastomotic or 
intrinsic strictures in patients with Crohn’s disease, us-
ing through-the-scope rigid balloons, was first reported 
in 1981. This procedure is indicated for relatively short 
(maximum 5 cm), symptomatic, and isolated strictures 
within the reach of  the endoscope in the upper and 
lower gastrointestinal tract. The immediate success rates 
vary between 71% and 100%, with symptom recurrence 
in 13%-100% of  patients[33,50-54]. Because of  suboptimal 
long-term outcomes with endoscopic balloon dilation, 
adjuvant techniques such as intralesional steroid injec-
tion have been studied.

In a pilot study of  intrastricture steroid injection ver-
sus placebo injection after balloon dilation of  Crohn’s 
strictures, East et al[55] noted that a single treatment with 
intrastricture triamcinolone injection did not reduce the 
time to redilation after balloon dilation of  Crohn’s ileoco-
lonic anastomotic strictures, and there was a trend toward 
a poorer outcome.

However, Ramboer et al[33] reported a 100% immedi-
ate success rate in 13 patients with endoscopic dilation 
and intramural injection of  corticosteroids after the pro-
cedure. During a follow-up of  9-73 mo, three patients 
remained asymptomatic, three required one additional 
session, and the rest required four or more sessions of  
dilation with steroid injection. Two operations were car-
ried out during this period, but they were not related to 
the treated segment itself.

More recently, Singh et al[56] have reported 29 stricture 
dilations in 17 patients with Crohn’s disease (10 female, 
seven male) with 20 strictures. Five of  the strictures were 
located in the rectum, two in the sigmoid colon, three at 
colo-colonic anastomoses, four at ileocolonic anastomo-
ses, one in the ileum, one in the descending colon, one 
in the cecum, and three in the distal duodenal bulb. The 
mean follow-up period was 18.8 mo (range 5-50 mo). 

Technical success was achieved in 28 of  the 29 stricture 
dilations (96.5%). Four-quadrant steroid injections were 
carried out in 11 strictures. The recurrence rate in this 
group was 10% and that in the nonsteroid group was 
31.3%. Three perforations occurred (all colonic) during 
the 29 stricture dilations - a complication rate of  10%, 
with no mortalities.

Lavy[57] described the treatment of  10 patients with 
colonic strictures attributable to Crohn’s disease who 
were treated with dilation and injection of  triamcino-
lone. Five of  the patients had postoperative strictures. 
Two patients required additional dilation and injection 
of  steroids after 1 year, while eight patients remained 
well over a follow up period of  1.5-3 years.

In a retrospective study by Brooker et al[58], 14 patients 
with Crohn-related strictures underwent a total of  26 di-
lations, with triamcinolone being injected (median dose 
20 mg, range 10-40 mg) in 20 of  the procedures. Seven 
patients (50%) had sustained remission after a single dila-
tion and steroid injection, with a median follow-up period 
of  16.4 mo (range 13.2-22.0 mo). Four patients (28.5%) 
required more than one dilation (median three dilations, 
range two to four) to control their symptoms, with a me-
dian follow-up period of  27.8 mo (range 14-32.8 mo). 
Endoscopic management failed in three patients (21.4%), 
who were referred for surgery. There were no complica-
tions due to dilation or triamcinolone injection.

Recently, Swaminath and Lichtiger[59] have described 
dilation of  a colonic stricture along with injection of  in-
fliximab into the distal and medial portions of  the stric-
tures in three patients refractory to all medical therapy, 
including systemic infliximab. Infliximab was effective in 
treating the strictures in all three patients.

USE IN PEDIATRIC PATIENTS
The safety of  intralesional steroids has been documented 
in a number of  studies in pediatric patients, including in-
fants. Zein et al[8] described intralesional steroid injection 
treatment in seven boys ranging in age from 1-14 years. 
Three patients had strictures secondary to gastroesopha-
geal reflux; one had a stricture as a complication of  
radiation therapy to the mediastinum for treatment of  
lymphoma; one had a stricture at the site of  a surgical 
anastomosis after repair of  an esophageal fistula; one had 
a stricture that developed after lye ingestion; and one was 
later found at surgery to have a tracheobronchial remnant. 
Each patient underwent two sessions of  intralesional ste-
roid injections, 3-20 d apart, with a 10-mg/mL solution 
of  triamcinolone acetonide. An average of  four injections 
per session were given circumferentially, using 0.2 mL of  
triamcinolone at each site, before balloon dilation. Only 
two of  the seven patients did not show improvement with 
the steroid injections; one later had a tracheobronchial 
remnant diagnosed after a limited esophageal resection, 
and the other, in whom the stricture was related to lye 
ingestion, required partial esophagectomy to relieve the 
symptoms. Similar beneficial effects in pediatric esopha-
geal strictures have been observed by Mendelson and Ma-
loney[10] and Gandhi et al[27].
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COMPLICATIONS
There is a theoretical risk that intramural infection might 
be induced with this form of  therapy. Some esophageal 
strictures are known to be associated with intramural 
pseudodiverticula, which has been causally linked to 
Candida albicans[26]. Zein et al[8] observed Candida albicans 
esophagitis at the site of  injection in one patient, and a 
suspected yeast esophagitis in another. Both were easily 
treated with an oral antifungal medication. Theoretically, 
there is a potential for esophageal perforation and medi-
astinitis or pleural effusion. The only reported esophageal 
perforation occurred in a series of  patients in whom a 
rigid endoscope was used[10]. Lilly and Bensard[60] reported 
a significant delay in linear growth in a young boy who 
had been intermittently treated with intralesional steroids 
for esophageal stricture between the ages of  5 mo and 
2 years. Growth returned to normal after steroid injec-
tions were stopped.

CONCLUSION
It has been demonstrated that intralesional steroid in-
jections augment the effect of  endoscopic dilation in 
strictures of  varied etiologies and at various sites. As has 
been recommended in an editorial, intralesional steroid 
injection therapy should be considered in patients with 
refractory strictures, especially complex strictures[61]. Tri-
amcinolone acetate/acetonide is the most widely used 
steroid. The dosage that has been shown to be most 
effective is 20 mg in each quadrant, to a total of  80 mg. 
The triamcinolone suspension may need to be diluted 
for easier injection. The number of  sessions of  steroid 
injections that can be carried out has still not yet been 
determined. Endoscopic ultrasonography may be helpful 
to improve the targeting of  injections.
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Abstract
AIM: To evaluate the efficacy of endoscopic submucosal 
dissection for superficial esophageal squamous cell 
neoplasms.

METHODS: Between July 2007 and March 2009, 
27 consecutive superficial esophageal squamous cell 
neoplasms in 25 enrolled patients were treated by 
endoscopic submucosal dissection. The therapeutic 
efficacy, complications, and follow-up results were 
assessed. 

RESULTS: The mean size of the lesions was 21 ± 13 mm  
(range 2-55 mm); the mean size of the resection 
specimens was 32 ± 12 mm (range 10-70 mm). The en 

block resection rate was 100% (27/27), and en block 
resection with tumor-free lateral/basal margins was 
88.9% (24/27). Perforation occurred in 1 patient who 
was managed by conservative medical treatments. None 
of the patients developed local recurrence or distant 
metastasis in the follow-up period.

CONCLUSION: Endoscopic submucosal dissection 
is applicable to superficial esophageal squamous cell 
neoplasms with promising results. 

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
There is a considerable increase in the number of  eso
phageal squamous cell neoplasms (SCNs) indicated for 
local treatment thanks to the recent development in 
endoscopy, including magnifying endoscopy by using 
narrowband imaging (NBI) and iodine staining[1,2]. 
Noninvasive carcinoma (carcinoma in situ, m1) and 
intramucosal invasive carcinoma limited to the lamina 
propria mucosae (m2) without vessels infiltration, have 
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proved to have no lymph node or distant metastases. 
This hase been shown by a large number of  retrospective 
histopathological analyses of  surgically resected esoph
ageal SCNs, and, as a result,  endoscopic therapy may be 
considered as treatment option for these lesions.

Endoscopic mucosal resection (EMR) has been ac
cepted widely for localized SCNs as an alternative to  
surgical therapy, especially in Japan, because of  the con
siderable rates of  surgical mortality and postsurgical 
complications related to esophagectomy (range 2.1% to 
13.7%), that result in poor patient qualityoflife[35]. The 
longterm outcomes after EMR of  esophagus squamous 
cell carcinomas show similar effectiveness compared with 
surgical therapy for earlystage neoplasms[6,7]. However, 
conventional EMR techniques are limited in resection size, 
and therefore large lesions need to be resected in multiple 
fragments. 

In recent years, endoscopic submucosal dissection 
(ESD) has been developed as a method to resect larger 
lesions, as it enables precise resection irrespective of  the 
size and shape of  the lesions[812]. On the other hand, 
ESD may be associated with technical difficulty and a 
higher incidence of  complications. Although ESD is 
widely accepted as a more reliable therapeutic procedure 
for large superficial gastric cancer in Japan[1316], few 
studies have elucidated the technical feasibility of  this 
procedure in the esophagus[16]. This study set out to 
evaluate the efficacy, safety and shortterm followup 
outcomes of  ESD for esophageal SCNs.

PATIENTS AND METHODS
From July 2007 through March 2009, twentyseven 
consecutive superficial esophageal SCNs, occurring in 
25 patients, underwent ESD at the Saitama Medical 
University International Medical Center, Saitama, Japan. 
Diagnosis was made by using chromoendoscopy with 
iodine staining, NBI, and endoscopic biopsy. Endoscopic 
ultrasonography was also indicated for lesions suspected 
of  submucosal invasion. All 25 patients were confirmed 
to have no lymphnode metastasis by CT before the 
treatment. Written informed consent was obtained from 
all the patients. 22 SCNs, preoperatively diagnosed as 
highgrade intraepithelial neoplasm (highgrade dysplasia 
and noninvasive carcinoma; m1) or intramucosal inva
sive carcinoma (m2), were primary indicated for ESD. 
Although the majority of  the lesions were m2 or sup
erficial infiltrations, in 4 SCNs, a small portion of  m3 
(invasive to the muscularis mucosae) to sm1 (less than 
200 μm below the muscularis mucosae) infiltration was 
suspected. ESD was also chosen in these 4 patients after 
informed consent was obtained. This was based on the 
patients’ strong wish and to avoid risks associated with 
esophagectomy/chemoradiotherapy (CRT), because of  
the presence of  accompanying diseases. In the remaining 
1 patient, EUS and NBI-magnified observation suggested 
sm2 infiltration (more than 200 μm below the muscularis 
mucosae). This patient had already undergone EMR and 

radiotherapy several times for this lesion, and difficult 
endoscopic resection was expected for the local recurrent 
lesion due to fibrosis. However, ESD was chosen in this 
case, in accordance with the patient’s strong wish.

Endoscopic operating system
ESD procedures were performed by using video endo
scopes (GIFQ260J; Olympus Optical Co, Ltd, Tokyo, 
Japan).

Procedure of ESD
Detail of  the procedure has been described elsewhere[1719]. 
In brief, normal saline was preinjected into the sub
mucosal layer of  the esophagus to avoid subsequent 
injections of  sodium hyaluronate solution into an inappro
priate layer. Sodium hyaluronate (0.5%) was then injected 
to make a good protrusion of  the targeted mucosa. By 
mixing a small amount of  dye, the sodium hyaluronate 
can be distinguished easily from the noninjected area 
even after the preinjection of  normal saline. A small 
amount of  epinephrine was also mixed with sodium 
hyaluronate to diminish bleeding during the procedures. 
A, mucosal incision around the tumor was then made 
with either a flash knife (KD-2618 JN-15; Fujinon) or flex 
knife (KD-630L; Olympus). The knife was gently pressed 
onto the mucosa. The distal half  of  the mucosal incision 
was completed first, followed by the proximal half. A 
hood, 4 mm in length attached at the endoscope tip, was 
also helpful for the safety of  mucosal incision by blocking 
unintentional movements of  the esophageal wall toward 
the knife. 

Before incising the entire circumference of  the les
ion, dissection of  the submucosa was started from the 
area in which the mucosal incision was completed, prior 
to the flattening of  the lifted area as the procedure prog-
ressed. The principal knife used for the submucosal 
dissection was the same one as that used for the mucosal 
incision. A hook knife (KD-620LR; Olympus) was also 
used in combination with the principal knife in difficult 
dissections. The operation time was recorded for all the 
procedures. A typical example is shown in Figure 1.

In our department, a flex knife (KD-630L; Olympus) 
was used in 15 patients who were treated before June 
2008. We then switched to a flash knife, of  1.5 mm in 
tip length, in all the patients since July 2008. A water
pumping function at the knife tip is employed in the 
flash knife, facilitating the removal of  tissues such as 
lesions adhered to the tip during treatment without 
requiring knife extraction/insertion from/into a scope. 
In addition, saline employed for water pumping at 
the tip facilitates additional topical injection into the 
submucosal layer. This reduces time loss related to the 
frequent extraction/insertion of  an injection needle for 
the additional topical injection of  sodium hyaluronate. 
ESD of  esophageal lesions was performed under 
general anesthesia managed by anesthesiologists in the 
operating room in 15 patients. In 10 patients, in who the 
resection was not expected to be difficult, the lesions 
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were treated under conscious sedation with midazolam 
in the endoscopy room.

Histological assessment and follow up care
Histological evaluation of  the resected specimen was 
performed according to the Paris classification and 
revised Vienna classification[2022]. The specimens, fixed 
by formalin, were cut into 2mm slices. They were 
examined microscopically for histological type, depth on 
invasion (m1, m2, m3, sm1, sm2, sm3), lateral resection 
margin, and vertical resection margin.  

Additional treatment was recommended for patients 
who had a histopathological diagnosis of  invasive car
cinoma deeper than the lamina propria mucosae (m3), or 
sm and/or vessel infiltration or incomplete resection on 
the basal margins, resection with nonevaluable tumor
free basal margins, or resection with tumorexposed 
basal margins. Recommended treatments included CRT 
or radiation therapy alone for possible lymph node 
metastases or esophagectomy with lymph node dissection. 
In some cases the histopathological evaluation suggested 
that the lesions fulfilled the criteria of  nodenegative 
tumors but were resected incompletely on the lateral 
margins, resection with nonevaluable tumorfree lateral 
margins, or resection with tumorexposed lateral margins. 
However, these patients were followed without additional 
treatments because the burn effects on the resected tissue 
sometimes made a precise histopathologic evaluation of  
the lateral margins difficult.

All patients who underwent ESD were regularly 
observed with halfyearly endoscopic examinations to 
check for local recurrence and/or a 2nd primary lesion as 
well as CTs to evaluate the existence of  distant or lymph 
node metastases.

Statistical analysis
Some variables in this study were described as mean 
(SD). All statistical analyses were performed by using 
SAS version 8.0 (SAS Institute Inc, Cary, NC). The P 
value was 2 sided, and P < 0.05 was used to determine 
statistical validity. 

RESULTS
The clinicopathologic characteristics of  the included 
patients are shown in Table 1. The mean (SD) size 
of  the lesions was 21 ± 13 mm (range 255 mm); the 
mean (SD) size of  the resection specimens was 32 ± 
12 mm (range 1070 mm). All the lesions were resected 
in an en bloc fashion. En bloc resection with tumor
free lateral/basal margins was accomplished in 24 of  
the 27 dissected lesions (88.9%). 24 lesions (88.9%) 
were located in the thoracic esophagus. Twentyone 
lesions (77.8%) (1 dysplasia, 6 mL, and 12 m2) in 19 
patients were considered nodenegative tumors by 
histopathological evaluations of  the resected specimens. 
The mean procedure time of  ESD was 88 ± 65 min 
(range 20300 min). Minor bleeding was encountered in 
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Figure 1  Typical example case of ESD for esophageal neoplasm. A: Chromoendoscopy with iodine staining to demarcate the lesion from the non-neoplastic area; 
B: Marking placement around the lesion; C: Initial mucosal incision after submucosal injection at the distal margin of the lesions; D: Mucosal incision after submucosal 
injection at the proximal margin of the lesion and subsequent submucosal dissection from the proximal end; E: Mucosal defect after ESD; F: Resected specimen.
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all the dissections when incising the mucosa or dissecting 
the submucosal layer and hemostasis was achieved with 
thermocoagulation without the use of  clips. No patient 
experienced massive hemorrhage requiring a blood tran
sfusion or a postprocedure emergency endoscopy. Per
foration, diagnosed by endoscopic findings of  tearing of  
the proper muscle layer, occurred in 1 lesion. In this case, 
ESD was completed after closing the perforation site via 
endoscopic clipping. Fever and thoracic pain was noted 
after the surgery and this patient was cured conservatively. 
Three lesions in 3 patients required several sessions of  
periodic balloon dilation for esophageal stricture after 
ESD. The postprocedure stricture was successfully ma
naged endoscopically in all cases. None of  the patients 
developed local recurrence or distant metastasis in the 
followup period. By preoperative examination, 7 lesions 
were diagnosed as m1, 15 lesions as m2, 2 lesions as m3, 
2 lesions as sm1, and 1 lesion as sm2. Histopathological 
diagnosis of  esophageal SCNs after ESD were m1 in 6 
lesions, m2 in 14 lesions, m3 in 4 lesions, sm2 in 2 lesions, 
and dysplasia in 1 lesion. The overall accuracy rate for 
depth of  invasion was 62.9%.

Of  the 8 lesions in 8 patients with concomitant ri
sks of  nodal metastases, 5 lesions in 5 patients were 
closely followed up without additional treatment, at 
the patient’s decision. These included 3 with cancer 

infiltration in the muscularis mucosae (m3), one with m1  
carcinoma in whom the horizontal stump was positive 
for tumor cells, and one with m2 carcinoma and lymp
hatic vessel infiltration, which increased the possibility 
of  nodal metastasis. In one case with m3 infiltration, 
hypopharyngeal cancer was detected, and CRT was 
performed. In one case with sm infiltration in whom 
the horizontal stump was positive for tumor cells, 
additional surgery was conducted. In another case with 
sm infiltration in whom the vertical stump was positive 
for tumor cells, RT was performed. In 25 patients who 
underwent ESD (27 lesions), the mean admission period 
required for ESD was 9 d. 

In our study, 3 cases developed stenosis and required 
dilatation after ESD. The lesions in these three cases were 
large,, covering more than 3/4 of  the circumference of  
the middle thoracic esophagus. Although ESD facilitates 
en bloc resection regardless of  the size, wide lesions 
covering more than 3/4 of  the circumference require 
frequent dilatation This may reduce the patient’s quality 
of  life and, therefore, for larger lesions in the esophagus 
caution is required before carrying out endoscopic 
therapy.

As shown in Table 2, we compared 15 lesions in 
which ESD was performed under general anesthesia 
managed by anesthesiologists, with 12 lesions treated 
under conscious sedation. The mean lesion size was 
26.9 mm in patients who underwent ESD under general 
anesthesia and 15.1 mm under conscious sedation This 
significant difference was not unexpected because the 
choice of  anaesthesia was based on the expected level of  
difficulty, including tumor size. There was no significant 
difference in the duration of  surgery, incidences of  
complications, and mean admission period between the 
two groups. 

Finally, we compared 15 lesions in which ESD was 
performed by using a flex knife, with 12 lesions treated 
by using a flash knife. As shown in Table 3, there is no 
significant difference between the two groups in the 
mean lesion size, duration of  surgery, incidences of  
complications, and the rate of  enblock resection. 

DISCUSSION
In the field of  gastric cancer treatment, ESD is incre
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Table 1  Clinicopathologic characteristic of esophageal SCNs

Number of lesions

Location Ce/Ut/Mt/Lt/Ae 3/12/9/3/0
En block resection rate  100% (27/27)
Tumor-free lateral margin rate 88.9% (24/27)
Tumor-free basal margin rate 92.6% (25/27)
Tumor-free lateral/basal rate 96.3% (26/27)
Mean tumor size [mean (SD)], 
mm (range)

 21 ± 13 mm (2-55)

Mean specimen size [mean 
(SD)], mm (range)

 32 ± 12 mm (10-70)

Macroscopic type Ⅱa/Ⅱb/Ⅱc/Ⅱc 
+ Ⅱb

2/5/19/3

Preoperative determining 
depth of invasion of SCNs

m1/m2/m3/sm1/
sm2

7/15/2/2/1

Histologic depth Dysplasia/m1/
m2/m3/sm1/sm2

1/6/14/4/0/2

Vessel infiltration (+) 2
Procedure time [mean (SD)], 
min

 88 ± 65 min

Local recurrence 0
Complication (perforation) 1
The mean hospital length of 
stay

9 d

Balloon dilation (+) 3

Ce: Cervical esophagus; Ut: Upper thoracic esophagus; Mt: Middle thoracic 
esophagus; Lt: Lower thoracic esophagus; Ae: Abdominal esophagus; Ⅱa: 
Superficial elevated type; Ⅱb: Flat type; Ⅱc: Superficial shallow depressed 
type; m1: Intraepithelial carcinoma; m2: Microinvasive carcinoma (invasion 
through the basement membrane); m3: Intramucosal carcinoma (invasion 
to the muscularis mucosae); sm1: Superficial invasion (less than 200 μm 
below the muscularis mucosae) in the submucosa; sm2: Middle invasion 
(more than 200 μm below the muscularis mucosae) in the submucosa; SCNs: 
esophageal squamous cell neoplasms.

Table 2  Comparison of ESD under general anesthesia with 
that under intravenous anesthesia

General 
anesthesia

Intravenous 
anesthesia

P  value

Mean tumor size (mm)    26.9       15.1 P < 0.05
Procedure time (min) 98    75 NS
Complication 
(perforation)

             0                      1 NS

The mean hospital 
length of stay (day)          

             9.6                      8.4 NS

NS: Not significant; ESD: endoscopic submucosal dissection. 



asingly employed following rapid technical advances. By 
contrast, in the field of  esophageal cancer treatment, 
the development of  ESD has been hampered because 
the esophageal wall is thin and perforation is a frequent 
complication of  ESD. This can result in worsening of  
the patient’s condition should mediastinitis develop. 
In addition, favorable mucosal mobility facilitates the 
resection of  lesions measuring 2 cm or less using conven
tional EMR[2325]. However, the risk of  residual tumor/
relapse is increased after EMR in lesions measuring 2 
cm or more. In these lesions, residual tumor/relapse 
is associated with the number of  the resected sections, 
and not with the size or circumference. In our data, the 
rate of  enblock resection was 100%. This suggests that 
ESD could overcome the risk of  residual tumor/relapse 
associated with EMR. 

Although the duration of  followup is short, the 
present study also shows that no patient with esophageal 
SCNs, that met the criteria of  nodenegative tumors 
after the treatment with ESD, experienced recurrence 
extraluminally. Our data suggest that ESD can be a 
successful treatment for esophageal SCNs fulfilling the 
criteria of  nodenegative tumors. Furthermore, given 
the lack of  complications, ESD can be considered to be 
a relatively safe procedure. The operative mortality rate 
was zero, and the only postoperative complication was 
benign stricture of  the esophagus that could successfully 
be treated with balloon dilatation. Although 1 patient 
had small perforations, this was managed successfully 
without surgical rescue. 

As esophageal surgery is invasive, postoperative ma
nagement in the intensive care unit is required for a few 
days. A study reported that the mean admission period 
in patients undergoing esophagogastrectomy for ECJ 
lesions was 13.5 d[5]. Other studies indicated that the 
mean admission period in patients undergoing minimally 
invasive esophagectomy for esophageal neoplasms was 7 
to 8 d[26,27]. ESD has considerable advantages over surgery, 
considering the high esophagectomyrelated mortality rate 
and patient’s reduced quality of  life after surgery[4,5,26,27]. 
In our study, the mean admission period was 9 d ESD 
was performed on more than half  of  the patients under 
general anesthesia, in whom the resection was expected 
to be difficult. However, they returned to a standard ward 
after the treatment, and were discharged after ESD, in a  
similar way to those conducted under conscious sedation. 
From a medicoeconomic viewpoint, the mean admission 
period in patients undergoing ESD for esophageal SCNs 
can be further shortened and this can also contribute to 
the advantage of  ESD over surgery. In this study, there 

were no significant differences between the flex knife 
and flush knife used for ESD in relation to duration of  
surgery, the incidence of  complications, and the rate 
of  enblock resection, although different knives may 
potentially have different characteristics. 

The local recurrence rate after esophageal EMR was 
reported to be as high as 20% because en bloc resection 
by EMR was difficult and required multiple resection 
for large lesion[24]. Moreover, a high incidence (21%) 
of  complications in esophageal EMR (perforation and 
hemorrhage) has been reported[28]. In our ESD cases, 
the outcomes were markedly favorable as complication 
occurred in only one patient and the en bloc resection 
rate was 100%. These findings suggest that ESD is safer 
and more useful than EMR.

In conclusion, our study shows that ESD is a fea
sible technique for the resection of  esophageal SCNs. 
Accumulation of  the further cases is necessary before 
ESD can be widely accepted as a standard treatment for 
esophageal SCNs. 
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Abstract
We report the first case of trimming of a migrated 
metal colonic stent for stent induced severe anorectal 
pain. We present a case of a 54-year-old female with 
history of metastatic colorectal carcinoma who had 
stent placement secondary to obstruction. Subsequent 
distal migration of the stent caused ulcerations into the 
rectal mucosa and excruciating anorectal pain. We used 
argon plasma coagulation (APC) to successfully trim the 
exposed distal portion of the metal stent and rat tooth 
forceps to retrieve the stent fragments. The use of APC 
for trimming metallic stents is an effective procedure 
that can be used to trim migrated rectal stents that re-
sult in significant rectal pain. To date, few studies have 
been published that use APC to trim metallic stents 
placed in the gastrointestinal tract. To the best of our 
knowledge, ours is the only known case in which the 
indication for stent trimming was severe stent induced 
rectal pain. The procedure resulted in complete relief of 
patient symptoms. Therefore, APC is a safe and effec-
tive way to trim colo-rectal stents to definitively relieve 
the symptom of stent induced rectal pain in patients 
who have experienced distal stent migration and muco-
sal ulceration. 
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INTRODUCTION
Malignant obstruction of  the colon occurs in 7%-25% 
of  patients with colorectal carcinoma[1]. Over the last 
decade, colorectal stenting has been reported as an 
alternative to emergency laparotomy to relieve acute 
colonic obstruction[1]. Complications of  colorectal stent-
ing include tenesmus, transient anorectal pain, rectal 
bleeding, colonic perforation and even stent migration[2]. 
We present a case of  a 54-year-old female with history 
of  metastatic colorectal carcinoma who had stent place-
ment secondary to obstruction. Subsequent distal migra-
tion of  the stent caused erosions into the rectal mucosa 
and excruciating anorectal pain. We used argon plasma 
coagulation (APC) to successfully trim the exposed distal 
portion of  the metal stent. We report the first case of  
trimming of  a migrated metal colonic stent for stent in-
duced severe anorectal pain.

CASE REPORT
A 54-year-old female initially presented with a 6 mo his-
tory of  blood per rectum with alternating constipation 
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and diarrhea, and a 20 pound unintentional weight loss. 
On colonoscopy, the patient was found to have an ad-
enocarcinoma of  the transverse colon for which a hemi-
colectomy with diverting colostomy was performed. The 
patient was also noted to have a fixed adenocarcinoma 
of  the rectum. Subsequently, chemo-radiotherapy was 
started but discontinued due to patient intolerance. She 
presented 5 mo later with persistent abdominal pain, 
nausea, and vomiting. 

A colonoscopy was performed which revealed a 
tumor mass obstructing her rectum and a mesh rectal 
metallic stent (Z stent) was placed to palliate the ob-
struction. A few months later the patient presented to 
the GI clinic complaining of  severe rectal pain. Flexible 
sigmoidoscopy revealed multiple areas of  rectal ulcer-
ation secondary to erosion of  the distal stent mesh into 
the rectal mucosa (Figure 1). APC was used (35 watts 
and 2 Liters flow rate) to successfully trim the distal 1 
cm of  the Z stent. The trimmings were retrieved using 
rat tooth forceps (Figure 2).

DISCUSSION
The use of  APC for trimming metallic stents is an ef-
ficient procedure that can be used to trim migrated rectal 
stents that result in significant rectal pain. To date, few 
studies have been published that use APC to trim metallic 
stents placed in the gastrointestinal tract. Most cases of  
stent trimming with APC have been reported in metallic 
biliary stents that have migrated distally[3,4]. Two cases have 

been reported where a colonic stent was trimmed using 
APC for the treatment of  tenesmus[5]. To the best of  our 
knowledge, ours is the only known case in which the indi-
cation for stent trimming was severe rectal pain and upon 
subsequent follow up a few days later, the patient was en-
tirely pain free. Therefore, APC is a safe and effective way 
to trim colo-rectal stents to definitely relieve the symptom 
of  pain in patients who have experienced distal stent mi-
gration and mucosal ulceration.
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Figure 1  Rectal erosions secondary to stent irritation. Figure 2  Removal of stent fragments with rat tooth forceps.
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GENERAL INFORMATION
World Journal of  Gastrointestinal Endoscopy (World J Gastrointest 
Endosc, WJGE, ISSN 1948-5190, DOI: 10.4253), is a monthly, 
open-access (OA), peer-reviewed online journal supported by 
an editorial board of  143 experts in gastrointestinal endoscopy 
from 28 countries.

The biggest advantage of  the OA model is that it provides 
free, full-text articles in PDF and other formats for experts and 
the public without registration, which eliminates the obstacle that 
traditional journals possess and usually delays the speed of  the 
propagation and communication of  scientific research results. 

The role of  academic journals is to exhibit the scientific 
levels of  a country, a university, a center, a department, and 
even a scientist, and build an important bridge for commu-
nication 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 achieve-
ments 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  personal benefits refers to the pursuit of  the maximum 
personal benefits in a well-considered optimal manner without 
violation of  the laws, ethical rules and the benefits of  others. 
(1) Maximization of  the benefits of  editorial board members: 
The primary task of  editorial board members is to give a peer 
review of  an unpublished scientific article via online office 
system to evaluate its innovativeness, scientific and practical 
values and determine whether it should be published or not. 
During peer review, editorial board members can also obtain 
cutting-edge information in that field at first hand. As leaders 
in their field, they have priority to be invited to write articles 
and publish commentary articles. We will put peer reviewers’ 
names and affiliations along with the article they reviewed in the 
journal to acknowledge their contribution; (2) Maximization of  
the benefits of  authors: Since 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 research achievements, thus 
ensuring that their articles have novel arguments or viewpoints, 
solid evidence and correct conclusion; and (4) Maximization 
of  the benefits of  employees: It is an iron law that a first-class 
journal is unable to exist without first-class editors, and only first-
class editors can create a first-class academic journal. We insist on 

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

The major task of  WJGE is to report rapidly the most 
recent results 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 clinical practice of  treating gastroin-
testinal diseases with or under endoscopy. Papers on advances 
and application of  endoscopy-associated techniques, such as 
endoscopic ultrasonography, endoscopic retrograde cholan
giopancreatography, endoscopic submucosal dissection and 
endoscopic balloon dilation are also welcome.

The columns in the issues of  WJGE will include: (1) 
Editorial: To introduce and comment on the substantial advance 
and its importance in the fast-developing areas; (2) Frontier: To 
review the most representative achievements and comment on 
the current research status in the important fields, and propose 
directions for the future research; (3) Topic Highlight: This 
column consists of  three formats, including (A) 10 invited 
review articles on a hot topic, (B) a commentary on common 
issues of  this hot topic, and (C) a commentary on the 10 
individual articles; (4) Observation: To update the development 
of  old and new questions, highlight unsolved problems, and 
provide strategies on how to solve the questions; (5) Guidelines 
for Basic Research: To provide Guidelines for basic research; 
(6) Guidelines for Clinical Practice: To provide guidelines for 
clinical diagnosis and treatment; (7) Review: To systemically 
review the most representative progress and unsolved problems 
in the major scientific disciplines, comment on the current 
research status, and make suggestions on the future work; 
(8) Original Articles: To originally report the innovative and 
valuable findings in gastrointestinal endoscopy; (9) Brief  
Articles: 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 contributions 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.
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Antiqua with ample margins. Number all pages consecutively, 
and start each of  the following sections on a new page: Title 
Page, Abstract, Introduction, Materials and Methods, Results, 
Discussion, Acknowledgements, References, Tables, Figures, 
and Figure Legends. Neither the editors nor the publisher 
are responsible for the opinions expressed by contributors. 
Manuscripts formally accepted for publication become the 
permanent property of  Beijing Baishideng BioMed Scientific 
Co., Ltd, and may not be reproduced by any means, in whole or 
in part, without the written permission of  both the authors and 
the publisher. We reserve the right to copy-edit and put onto 
our website accepted manuscripts. Authors should follow the 
relevant guidelines for the care and use of  laboratory animals of  
their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting 
of  clinical trials, we endorse the policy of  the International 
Committee of  Medical Journal Editors to refuse to publish 
papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now 
available, to our knowledge, is http://www. clinicaltrials.gov 
sponsored by the United States National Library of  Medicine 
and we encourage all potential contributors to register with it. 
However, in the case that other registers become available you 
will be duly notified. A letter of  recommendation from each 
author’s organization should be provided with the contributed 
article to ensure the privacy and secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photo-
graphs 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_14.
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 intellectual content; and (3) final 
approval of  the version to be published. Authors should meet 
conditions 1, 2, and 3.

Institution: Author names should be given first, then the 
complete name of  institution, city, province and postcode. 
For example, Xu-Chen Zhang, Li-Xin Mei, Department of  
Pathology, Chengde Medical College, Chengde 067000, Hebei 
Province, China. One author may be represented from two 
institutions, for example, George Sgourakis, Department of  
General, Visceral, and Transplantation Surgery, Essen 45122, 
Germany; George Sgourakis, 2nd Surgical Department, 
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

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

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: 
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An informative, structured abstracts of  no more than 480 
words should accompany each manuscript. Abstracts for original 
contributions should be structured into the following sections. 
AIM (no more than 20 words): Only the purpose should be 
included. Please write the aim as the form of  “To investigate/
study/…; MATERIALS AND METHODS (no more than 
140 words); RESULTS (no more than 294 words): You should 
present P values where appropriate and must provide relevant 
data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 
3.61 ± 1.67, P < 0.001; CONCLUSION (no more than 26 
words). Available from: http://www.wjgnet.com/1948-5190/
g_info_20100107134231.htm.

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 commun-
ication 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_list.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.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine 
contributions to the manuscript and who endorse the data and 
conclusions should be included. Authors are responsible for 
obtaining written permission to use any copyrighted text and/or 
illustrations.

REFERENCES
Coding system
The author should number the references in Arabic numerals 
according to the citation order in the text. Put reference 
numbers in square brackets in superscript at the end of  
citation content or after the cited author’s name. For citation 
content which is part of  the narration, the coding number 
and square brackets should be typeset normally. For example, 
“Crohn’s disease (CD) is associated with increased intestinal 
permeability[1,2]”. If  references are cited directly in the text, 
they should be put together within the text, for example, “From 
references[19,22-24], we know that...”

When the authors write the references, please ensure that 
the order in text is the same as in the references section, and 
also ensure the spelling accuracy of  the first author’s name. Do 
not list the same citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference 
list, e.g. PMID and DOI, which can be found at http://www.
ncbi.nlm.nih.gov/sites/entrez?db=pubmed and http://www.
crossref.org/SimpleTextQuery/, respectively. The numbers 
will be used in E-version of  this journal.

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 
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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-
diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. 

Signature of  balancing selection in Arabidopsis. Proc Natl 
Acad Sci USA 2006; In press

Organization as author
4 Diabetes Prevention Program Research Group. Hyp-

ertension, 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:10.1097/00003086-200208000-00026]

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 
disease: investigation and basis for therapy. New York: 
Marcel Dekker, 1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 

2nd ed. Wieczorek RR, editor. White Plains (NY): March 
of  Dimes Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell 

tumours V. Proceedings of  the 5th Germ cell tumours 
Conference; 2001 Sep 13-15; Leeds, UK. New York: 
Springer, 2002: 30-56

Conference paper
14 Christensen S, Oppacher F. An analysis of  Koza's com-

putational effort statistic for genetic programming. In: 
Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, 

editors. Genetic programming. EuroGP 2002: Proceedings 
of  the 5th European Conference on Genetic Programming; 
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer, 2002: 
182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious 

diseases. Emerg Infect Dis serial online, 1995-01-03, cited 
1996-06-05; 1(1): 24 screens. Available from: URL: http//
www.cdc.gov/ncidod/EID/eid.htm

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

assignee. Flexible endoscopic grasping and cutting device 
and positioning 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 probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood 
pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) 
= 96 h, blood glucose concentration, c (glucose) 6.4 ± 2.1 
mmol/L; blood CEA mass concentration, p (CEA) = 8.6 
24.5 mg/L; CO2 volume fraction, 50 mL/L CO2, not 5% CO2; 
likewise for 40 g/L formaldehyde, not 10% formalin; and 
mass fraction, 8 ng/g, etc. Arabic numerals such as 23, 243, 641 
should be read 23 243 641.

The format for how to accurately write common units 
and quantums can be found at: http://www.wjgnet.com/wjg/
help/15.doc.

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

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.

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 
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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.
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