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Abstract
Colorectal cancer (CRC) is one of the leading causes 
of death from cancer in the world. We now know that 
90% of CRC develop from adenomatous polyps. Polyp-
ectomy of colon adenomas leads to a significant reduc-
tion in the incidence of CRC. At present most of the 
polyps are removed endoscopically. The vast majority 
of colorectal polyps identified at colonoscopy are small 
and do not pose a significant challenge for resection 
to an appropriately trained and skilled endoscopist. 
Advanced polypectomy techniques are intended for the 
removal of difficult colon polyps. We have defined a 
“difficult polyp” as any lesion that due to its size, shape 
or location represents a challenge for the colonoscopist 
to remove. Although many “difficult polyps” will be an 
easy target for the advanced endoscopist, polyps that 
are larger than 15 mm, have a large pedicle, are flat 
and extended, are difficult to see or are located in the 
cecum or any angulated portion of the colon should be 
always considered difficult. Although very successful, 

advanced resection techniques can potentially cause 
serious, even life-threatening complications. Moreover, 
post polypectomy complications are more common in 
the presence of difficult polyps. Therefore, any endos-
copist attempting advanced polypectomy techniques 
should be adequately supervised by an expert or have 
an excellent training in interventional endoscopy. This 
review describes several useful tips and tricks to deal 
with difficult polyps.

© 2012 Baishideng. All rights reserved.

Key words: Colonoscopy; Polypectomy; Mucosectomy; 
Colon polyp; Polyp; Endoscopic mucosal resection; Mu-
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INTRODUCTION
Colorectal cancer (CRC) is one of  the leading causes of  
death from cancer in the world. We now know that 90% 
of  CRC develop from adenomatous polyps[1]. Polypec-
tomy of  colon adenomas leads to a significant reduc-
tion in the incidence of  CRC[1,2]. At present most of  the 
polyps are removed endoscopically[2-5]. The vast majority 
of  colorectal polyps identified at colonoscopy are small 
and do not pose a significant challenge for resection 
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to an appropriately trained and skilled endoscopist[2-4]. 
Advanced polypectomy techniques are intended for the 
removal of  difficult colon polyps. We have defined a 
“difficult colon polyp” as any polyp that due to its size, 
shape or location makes it difficult for the colonoscopist 
to remove[3]. Although many “difficult polyps” will be an 
easy target for the advanced endoscopist, polyps that are 
larger than 15 mm, have a large pedicle, and are flat and/
or laterally spreading, are difficult to see or are located in 
the cecum or any angulated portion of  the colon should 
be always considered difficult[3-7]. Although very suc-
cessful, advanced resection techniques can potentially 
cause serious, even life-threatening complications[4-6]. 
Moreover, post polypectomy complications are more 
common in the presence of  difficult polyps[5,6]. There-
fore, any endoscopist attempting advanced polypectomy 
techniques should be adequately supervised by an expert 
or have an excellent training in interventional endoscopy. 
This review describes several useful tips and tricks to 
deal with difficult polyps.

PATIENT PREPARATION
The patient should undergo a detailed preoperative histo-
ry and physical examination. The physician must inform 
the patient about the benefits and risks of  colonoscopy 
and endoscopic polypectomy, including the risk of  miss-
ing lesions and the risk of  sedation. Routine preoperative 
laboratory blood testing is not indicated before polyp-
ectomy[3,4,8,9]. Blood testing should be done in patients 
suspected of  harbouring a blood dyscrasia and those who 
are being treated with oral anticoagulants or heparin and 
its derivates[8]. Although there are limited data sowing no 
increased risk of  bleeding after polypectomy in patients 
taking nonsteroidal antiinflammatory drugs, aspirin or 
clopidogrel, most endoscopists ask the patient to stop 
these medications seven days before polypectomy[3,4,8,9]. 
A prerequisite for advanced polypectomy is an adequate 
bowel preparation. A clean bowel may prevent the devel-
opment of  an overwhelming peritonitis and sepsis should 
a perforation occur. The aim should be to perform ad-
vanced polypectomy only if  the colon preparation reach-
es a Boston scale 2 or 3[10]. If  the colon is inadequately 
prepared, we recommend repeating the procedure on 
another occasion. It is better to be safe than sorry!

DIFFICULT COLON POLYPS AND THEIR 
ENDOSCOPIC APPROACH
A difficult polyp is any flat or raised colonic mucosal 
lesion that due to its size, shape and location makes it 
difficult to remove[3,4,7,9] (Table 1) (Figures 1-5). Even 
the number of  polyps might be considered a “difficult 
polypectomy” as the rate of  significant complications 
increases with the number and complexity of  polypec-
tomies[3-6,11]. Polyp removal should follow a standardized 
approach. All the equipment and accessories employed 
for polypectomy should be readily available. Table 2 lists 

common accessories utilized during advanced polypecto-
my. We have a special cabinet in every room containing 
snares, needles, clips, endoloops and the material needed 
for submucosal cushion injection[12-16].

STEPS TO FOLLOW WHEN CONFRONTED 
WITH A DIFFICULT POLYP
There are eight important steps to follow, which should 
lead to a successful colon polyp resection, especially 
when confronted with difficult polyps. These are enu-
merated in Table 3 and will be discussed in subsequent 
order below. Table 4 lists some basic principles, tips and 
tricks when dealing with difficult colon polyps. 

Location of the polyp
First, the location of  the lesion shall be noted. Is the 
polyp located in the right or left colon? Because of  the 
thinness of  the wall, anatomically the ascending colon, 
the cecum and the descending colon are the most dan-
gerous sides for polypectomy, especially when much air 
is insufflated. Polyps located in these locations should be 
treated with additional caution[3,4]. If  the polyp is located 
in the dorsal or retroperitoneum side of  the body, mi-
nor perforation may be managed conservatively. Thus it 
can be useful to change the patient’s position before the 
endoscopic treatment to confirm the site of  the polyp. 
Polyps located in the rectum are prone to bleed more 
during or after resection, as the vascular supply to this 
area is very rich.

When using submucosal injection solutions with va-
soconstrictors (i.e., adrenaline) or hypertonic mixtures 
are mandatory[3,4,9]. Taking out the air will also decrease 
tension on the wall, allow for better ensnaring of  the 
polyp and increase the thickness of  the underlying sub-
mucosal and muscular layers. When the polyp has been 
grasped it is imperative to create a “tent”. By doing so, 
the electrosurgical current will tend to remain at the 
proximal base of  the polyp, decreasing the pressure of  
the snare (and hence electrical current) against the colon 
wall[4]. The endoscopist should also evaluate the relation 
of  the polyp to the colonic folds (Figure 1). Polyps on 
top of  folds should be always raised with a submucosal 
cushion as grabbing too much tissue with a snare could 
result in deep resection lesions leading to perforation. 
Also, larger polyps lying between two folds or extending 
beyond two folds shall always be removed using submu-
cosal cushion and either piecemeal endoscopic mucosal 
resection (EMR) or endoscopic submucosal dissection 
(ESD) (see separate sections on submucosal cushion, 
EMR and ESD)[3-6].

Analyze the polyp’s shape
Although there is no foolproof  method to categorically 
best define a lesion endoscopically, the most commonly 
used categorization is the Kyoto-Paris classification of  
gastrointestinal neoplasia[7]. It differentiates a type I 
protruding lesion (pedunculated, sessile), from a type Ⅱ 
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non-protruding, non-excavated lesion (slightly elevated, 
completely flat, slightly depressed) and excavated type Ⅲ
lesion[7]. However, this classification applies to all lesions 
of  the entire gastrointestinal tract, including squamous 
and cylindrical mucosal neoplasia. The astute reader will 
notice that the Kyoto-Paris classification refers to “non-
polypoid” lesions, i.e. it excludes sessile and peduncu-
lated polyps. Thus, we prefer to call a polyp what it is (i.e., 
a polyp) and avoid complex terminology that can lead to 
more confusion. Moreover, this classification calls these 
“non-polypoid” structures “lesions” and in addition it 
also classifies many non-polypoid lesions as polypoid, 
sessile or pedunculated. Thus, we try to remain practi-
cal and stick to a simple description of  a colon polyp[3,4]. 
One can differentiate between a pedunculated polyp 
(polyps with a stalk, stem, pedicle or peduncle) (Figure 2) 
and those without a pedicle (i.e., sessile polyps)[3] (Figure 
3). The third type is the flat lesion (Figures 1, 4 and 5). 
For a flat or sessile polyp it is important to determine 
their base surface and spreading appearance (i.e., lateral 
growth), their surface (nodular or villous or mixed) and 
whether they have a central depression or ulceration. 
Baptizing these lesions with Roman numbers and al-
phabetical letters may not lead to a better endoscopic 
resection! Lesions larger than 15 mm should be resected 
using adjunctive techniques such as submucosal cushion 
or piecemeal methods[3-6] (Figures 1, 6 and 7). Excellent 
knowledge of  the existing accessories, electrosurgical 
devices and electrical currents (i.e., endocut, coagula-

tion, pure cut, blend) used to resect and retrieve polyps 
and to prevent complications is mandatory[3,4,11-19] (Table 
3). Pure cutting and “blended” currents result in more 
immediate bleeding, whereas coagulation currents re-
sult in more post-polypectomy bleeding and transmural 
perforation[16-19]. We prefer to use true blended currents 
(endocut) or pure cutting currents as immediate bleeding 
can be easily treated with clip application or injection. 
Endocut is a true blended current as a computer located 
in the electrosurgical unit determines it[17]. We do not 
use hot biopsy techniques to remove any polyp or polyp 
remnants as this technique can result in transmural burn, 
especially in the cecum. In addition, the histopatholgical 
specimen is often “burned”[19].

Determine the polyp’s size
There is no clear-cut definition for “large polyp”. How-
ever, polyps > 20 mm should be considered “large”, > 
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  Shape (morphology) Flat or hard to see
Sessile > 15 mm
Carpet shaped (laterally spreading tumor) 
Villous or granular
Irregular surface, irregular pit pattern, villous or granular
If pedunculated, thick or short pedicle

  Size < 1.5 cm
Large > 3 cm
Big head

  Number Multiple (> 3)
  Location Right colon and cecum

Ileoceccal valve
Appendix orifice
On top or behind of folds
Difficult endoscopic position

Table 1  Defintion of difficult colon polyp

  Locate of the polyp
  Analyze the polyp’s shape
  Determine the polyp’s size
  Analysis of the polyp surface
  Determine the number of polyps
  Position the polyp before attempting its resection
  Estimate polyp respectability using endoscopic methods
  Use the submucosal cushion (injection-assisted-polypectomy)
  Appropriate skills using clips and/or endoloops

Table 2  Nine steps leading to a successful polypectomy

A

B

C

Figure 1  Difficult polyp located “behind” a fold (A). A closer look indicates 
that this is a large sessile polyp (B). The polyp was resected using mucosec-
tomy technique (C).
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40 mm very large and > 50 mm “giant” (Figures 6 and 7). 
Size alone does not neglect resectability. This will rather 
depend on polyp location (cecum versus left colon, see 
above) and degree of  neoplasia (i.e., invasive cancer). 
The degree of  neoplasia can be often determined by 
inspecting the polyp surface (see separate paragraph 
below). Ulcerated polyps and those with a deranged pit-
and vascular pattern should not be resected unless the 
aim is to perform a debulking procedure. Furthermore, 
polyps larger than 20 mm should be dealt with more 
caution, especially if  these are flat or sessile. For polyps 
with a pedicle the most important aspect is, whether the 
stalk is thin or a thick or short or long. The advanced 
endoscopist should always aim at achieving an oncologic 
resection, i.e. the entire specimen should be removed. 
Thus, flat, and most sessile lesions measuring > 15-20 
mm should be resected after the creation of  a submuco-
sal cushion (see separate paragraph on submucosal cush-
ion below). This will ensure a safer margin of  resection, 
possible reduce complications such as perforation and 

provide the pathologist with a good specimen to analyze. 
One of  the most frustrating aspects of  advanced colo-
noscopy is to send a specimen to the pathologist just to 
hear that the depth and lateral margins of  the specimen 
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  Hot biopsy forceps (we do not recommend to use hot biopsy forceps for
  colon polyp removal)
    Single use
    Resusable
  Monofilament and braided wire snares of various diameters, e.g. 
  mini < 11 mm, standard 15-45 mm)
   Mini oval (recommended to remove diminutive polyps using the 
   cold-snare technique, i.e. without heat of electrosurgical current)
    Standard oval
    Hexagonal
    Crescent
    Spiral
     Mini barbed (the multiple barbs (help hold the tissue inside of the snare)
      Needle-tip anchored (the needle tip on top the distal part of the snare helps
       stabilize the position of the snare, however the tip can lacerate the healthy mucosa)
    With heat- resistant net (Nakao net) (not widely available)
  Injection needle(s)
  Injection substances (normal saline, hypertonic saline, dextrose 50%,
  adrenaline, sodium hyaluronidate
  India ink (used for tattooing and marking)
  Dyes (methylene blue, indigo carmine)
  Combination needle/snare (allows for injection-assisted polypectomy
  and immediate snaring)
  Rotatable snares (may be useful for polyps located in difficult lumenal
  location, when the scope cannot be torqued to an ideal position)
  Endoscopic fitted caps (allow the detection of polyp behind folds)
    Without snare rim
    With snare rim
  Needle knifes (at least 20 different types available for endoscopic 
  submucosal dissection)
    Without insulated tip
    With insulated tip
    Flush-knife
  Clips (hemoclips or endoclips) (single use or reusable) 
  Endoloops
  Retrieval devices
    Baskets
    Nets (Roth net)
    Grasping forceps with two to five prongs

Table 3  Accessories and utensils used in advanced polypectomy A

B

C

D

Figure 2  Large polyp located in the transverse colon (A). A closer inspec-
tion reveals that this polyp has a thick stalk (B); After injecting the stalk with 
adrenaline-saline mixture the snare was placed around it; Notice that the snare 
exits the scope at 5 o’clock position (C); A clip was placed at the base of the 
stalk to prevent post-polypectomy bleeding (D).
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could not be well seen due to cautery artefact and a su-
perficial resection.

Analysis of the polyp surface
Make sure that the surface (pit-pattern) of  the polyp 
is well investigated. Regular, cerebriform convolutions 
generally reflect an adenoma (Figure 3), whereas irregu-
lar, highly vascularised surface often indicates a carcino-

ma[7,20] (Figure 5). Whether the complex and constantly 
in evolution and modified pit-pattern classifications will 
help establish a clear-cut pre-operative diagnosis is still 
not clear[7,20]. We want to alert the advanced endoscopist 
that even polyps with a regular appearing surface can 
contain carcinoma! Furthermore, most hyperplastic-
appearing lesions of  the right colon are serrated adeno-
mas or contain adenomatous elements and should thus 
be resected. In essence, and with the exception of  sub-
mucosal lesions, we follow a policy of  “I see and then 
resect”. However, chromoendoscopy and magnification 
endoscopy can be useful to help us characterize colon 
polyps and the advanced endoscopist should master the 
principles of  these techniques.
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Difficult polyps Technical tips
  Morphology Sessile Use submucosal cushion

> 1 cm Resect in toto (except cecum)
  Size and form < 1.5 cm Use diluted epinephrine and Perform 

piecemeal resection, EMR or ESD
Large (> 3 cm), on top of 
folds, carpet-like polyp or 
with villous or granular 
surface

Use APC for tissue remnants
Big head Use diluted epinephrine in head
Pedunculated (if large) Use clips or loops
Thick pedicle Use clips or loops
Multiple Send to pathologist separately

  Number Right colon and cecum Do not use hot biopsy forceps
Located behind folds Inject distally first

  Location Difficult endoscope position  Change scope to 5 o’clock position
Perform abdominal compression 
or change patient’s position
Use antispasmodic (e.g., butylsco-
polamine)
Take air out before catching or snar-
ing the polyp
Resect when going in (if small) or 
when going out (if large)

Increased colon motility Mark the polyp site with India ink
   General recom
  mendations

Suspicious polyp or large, 
incompletely resected 

   Abbreviations APC Argon plasma coagulation
ESD Endoscopic submucosal dissection
EMR Endoscopic mucosal resection

Table 4  Technical tips and tricks to improve the resection of 
difficult colon polpys

APC: Argon plasma coagulation; ESD: Endoscopic submucosal dissection; 
EMR: Endoscopic mucosal resection.

Figure 3  Large sessile polyp with cerebriform pit-pattern. This polyp was 
an adenoma with high-grade dysplasia.

Figure 4  Typical flat polyp located on top of a fold.

A

B

Figure 5  Flat polyp with irregular vascular pattern (A). Mucosectomy site (B); 
This polyp contained invasive cancer. A subsequent laparoscopic segmental 
section of the colon was performed.
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Today, we differentiate between virtual and real 
chromoendoscopy methods[20]. Standard chromoendos-
copy techniques include contrast (e.g., indigo carmine) 
and vital dyes or stains (e.g., methylene blue)[20] (Figure 
8). Virtual chromoendoscopy methods such as narrow 
band imaging, “Fujinon intelligent chromoendoscopy” 
or Fujinon-enhanced color enhancement (FICE) or I- 
Scan avoid the use of  dye spray[20-22] (Figure 9). These 
methods allow enhancing the mucosal (pit pattern) and 
submucosal capillary network detail, both of  which can 
be deranged in the presence of  a neoplasia.

The results regarding polyp detection using virtual 
and/or standard chromoendoscopy are controver-
sial[20-22]. However, the characterization of  polyps can be 
enhanced using these methods. Nevertheless, the scant 
data available using the complex pit pattern or submu-
cosal capillary pattern classifications do not support a 
crucial role of  any chromoendoscopic method on the 
polypectomy-decision making process. The bottom line 
is that in practice we will not leave any polyp > 10 mm 
in situ just based on the pit pattern appearance. In addi-
tion, smaller polyps may also contain advance neoplasia 
or cancer. Whether a process of  inspect, resect and dis-
card based on a suspected endo-pathological diagnosis is 
worthwhile goes beyond the scope of  this review paper 
which deals with advanced resection techniques for co-
lon polyps[23]. 

Position of the polyp
The lumenal position of  the polyp can be awkward and 

difficult its ensnarement. Always attempt to place the 
polyp at the 5 to 6 o’clock position, as this is the posi-
tion were the snare and other accessories (e.g., needle, 
clips, etc.,) exit the scope. A useful rule is passing the 
scope far beyond the polyp, even as far as the cecum and 
then attempting capture during the withdrawal phase of  
the examination. Whenever a polyp is approached, snare 
placement is facilitated by rotation of  the colonoscope, 
which brings the polyp in the 5 o’clock position[3,4]. An 
advantageous position may be best accomplished when 
the colonoscope shaft is straight, because a straight in-
strument transmits torque to the tip, whereas a loop in 
the shaft tends to absorb rotational motions applied to 
the scope. Other useful tips to improve polyp position-
ing are applying abdominal pressure and changing of  
the patient’s position. In exceptional situations a good 
positioning is not possible. Still, a careful polypectomy 
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A

B

Figure 6  Large sessile polyp (A) and polyp site after performing piece-
meal mucosectomy (B).

A

B

C

Figure 7  Sessile polyp located behind a fold (A), the creation of the 
submucosal cushion enabled the clear visualization of the polyp (B) and 
endoscopic resection site (C).
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may be attempted while an assistant holds the scope in 
a stable position. Retroflexion is also a maneuver that 
can be carefully performed in any part of  the colon and 
improve polypectomy success[24]. On the other hand 
changing scopes might be the best option (i.e., use a gas-
troscope, which has the opening of  the accessory chan-
nel at the opposite position (7 o’clock position). Further-
more, utilizing the “double-scope” technique may result 
in a successful resection of  complicated polyps[25,26].

Number of polyps
The number of  colon polyps will determine the time 
and instruments to be used. If  multiple polyps are pres-
ent these and be collected as they are resected using a 
Roth’s net[3,4]. But even small polyps can contain an in-
vasive carcinoma and so the location of  the polyp can’
t be transmitted to the pathologist. Some experts send 

all polyps separately. We recommend sending all polyps 
separately. The worst-case scenario is to have the pathol-
ogist inform the endoscopist of  an invasive cancer and 
not to know whether it was located. We limit the number 
of  polypectomies during one session to no more than 10 
and we remove the remaining polyps during following 
sessions.

Estimation of polyp resectability
This is the result of  summarization and feasibility analy-
sis of  the above-mentioned steps. Currently, the rules 
for endoscopic resection have changed. Whereas in the 
past several criteria clearly mandated surgery (i.e., polyp 
extending more than 1/3 of  the luminal circumference, 
extending more than two folds location on the ileocecal 
valve, large, flat villous tumors), currently these criteria 
are not a contraindication for endoscopic polypectomy 
anymore. We have entered an era of  grey-zones, but with 
the exception of  giant polyps located in the cecum, and 
the increase skills attained by advanced endoscopists, the 
majority of  colonic polyps can be resected endoscopically 
(Figures 8-10).

Submucosal cushion (injection-assisted-polypectomy)
Submucosal injection is suggested for the colono-
scopic resection of  a sessile polyp over 15 mm in di-
ameter[3,4,6,9,27-30] (Figure 1). However, any polyp can be 
removed using injection-assisted polypectomy (IAP). 
Indeed, some experts propose its use for all polyps on 
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A

B

C

Figure 8  Flat polyp located in the rectum (A), demarcation of the polyp 
edges and surface with standard chromoendoscopy (indigo carmine) (B) 
and endoscopic mucosal resection site (C).

A

B

Figure 9  Sessile polyp located in the transverse colon. Demarcation of the 
polyp margins and surface with standard chromoendoscopy (methylene blue) 
(A); Endoscopic mucosal resection site (B).
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two main grounds: (1) achieving a more complete resec-
tion; and (2) diminishing the risk of  complications such 
as perforation, bleeding and transmural burn. Thus, it 
is also reasonable to use IAP for any polyp that is flat, 
regardless of  its size. By raising the polyp from the sub-
mucosa a deeper and more complete resection of  the 
neoplastic tissue can be achieved[3,4,6,9,27-30]. In addition, 
by lifting the submucosa from the deeper layers of  the 
gut wall, the depth of  injury is decreased by avoiding the 
burn at the muscularis propria and serosa[28]. However, 
submucosal injection even with a large amount of  fluid 
may not avoid perforation if  overly large pieces of  the 
polyp are ensnared and resected. Multiple substances 
are commercially available to perform an IAP. We rec-
ommend the use of  it for polyps larger than 15 mm. 
Normal saline is the most popular fluid to IAP. But one 
can also use a saline-diluted epinephrine mix, saline and 

dextrose 50% mix, normal saline and methylene blue 
mixture, sodium hyaluronidate, fibrinogen and hydroxy-
propyl methylcellulose[3,4,6,27-30]. Some data showing a 
longer lasting cushioning effect of  a normal saline and 
dextrose mix[29]. We recommend a saline-diluted adrena-
line mix (1:10 000) in all parts of  the colon, except the 
cecum, due to the possibility of  inducing an ischemic 
colitis using epinephrine in the cecum. Prophylactic in-
jection of  submucosal saline-adrenaline for colon polyps 
larger than 10 mm is associated with less bleeding and a 
more complete removal of  larger polyps, especially when 
using the piece-meal resection technique.

TECHNIQUE FOR THE CREATION OF THE 
PERFECT SUBMUCOSAL CUSHION
The injection needle may be placed into the submucosa 
at the edge of  a polyp. The needle should enter the mu-
cosa almost perpendicularly and penetrate 2-3 mm be-
hind or beside the polyp. While penetrating the needle in 
the submucosal plane, continuous injection will result in 
immediate submucosal infiltration of  fluid[3,4]. Thus, gen-
tle injection of  the fluid by the assistant is recommend-
ed, as too much and too rapid injection will create a large 
bleb and the polyp may not rise to the desired position. 
The aim is to create a cushion right below the polyp. 
Therefore, most endoscopists begin with the injection 
of  the substance while the needle is slowly retracted out 
from its deepest submucosal insertion point. Multiple 
repeated injections may be required to separate the mu-
cosa and submucosal planes. In addition, if  the polyp is 
large or flat multiple injections may be given around or 
into the polyp. To accomplish an adequate raise of  the 
proximal side of  the polyp, it is important to advance the 
scope past the lesion, i.e. orally or proximally. Another 
maneuver is to inject behind the polyp by performing 
retroflexion. The tip of  the needle should only pen-
etrate the mucosa and the upper layer of  the submucosa. 
Thus, the needle should only approach the mucosa at a 
30-degree angle and enter the base of  the polyp almost 
tangentially to the surrounding mucosa. Entering the 
needle in a straight angle results in penetrating the colon 
wall and injection of  the substance in the peritoneal cav-
ity. The amount of  in injected material will depend on 
the size of  the polyp. If  a polyp fails to elevate (Uno or 
“non-lifting sign”) it may be an indication of  infiltration 
by cancer into the submucosa[31]. In this case it might be 
wise to mark the polyp side with a tattoo or either clips 
to aid the surgeon during a subsequent intra-operative 
localisation or at a follow up colonoscopy. The most 
commonly used dye for marking is India ink.

ENDOSCOPIC MUCOSAL RESECTION
EMR refers to the removal of  parts or all of  a mucosal 
lesion[3,4,6,9,32-34] (Figures 5-8). By definition, any colon 
polypectomy is a mucosectomy, as the main aim is to 
remove the entire lesion. For pedunculated polyps the 
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Figure 10  Giant rectal polyp (A), the polyp was resected using endoscop-
ic submucosal dissection-technique (B) and an en-bloc resection was 
possible (C).

Vormbrock K et al . Colon polypectomy



in-toto resection rates are higher than for sessile or flat 
ones. However, EMR implies a more aggressive removal 
method that aims at including enough tissue below and 
on the surrounding borders the neoplasia (i.e., onco-
logic resection). The technique of  submucosal cushion 
aims at improving the resection rates when using EMR. 
Although there are no studies comparing IAP with con-
ventional polypectomy with respect to complication, it 
is common sense to insist that a “cushion” may result in 
less bleeding, perforation and possibly transmural burn 
syndrome. Experimental data demonstrate a benefit in 
the submucosal cushioning in diminishing deep tissue 
injury when using APC and various types of  electrosur-
gical currents[28].

EMR USING THE PIECEMEAL-TECHNIQUE 
(“PIECE-MEAL POLYPECTOMY”)
There are no specific size recommendations for piece-
meal polypectomy. Piecemeal polypectomy is recom-
mended for sessile or flat polyps larger than 20 mm. 
When performing piecemeal polypectomy it is recom-
mended to start at the resection at the proximal end of  
the polyp and to finish distally[3,4,6,9,33,34]. For very large 
polyps there are no set rules on how many pieces of  pol-
yp should be removed during one session. Sessile, flat or 
laterally spreading polyps 15 mm to 25 mm in diameter 
can be usually resected in two or three pieces[3,9]. We rec-
ommend to never resecting a polyp larger than 15 mm 
located in the cecum in one piece, unless the submucosal 
cushion is large enough and the separation of  the deeper 
layers is guaranteed, i.e. the submucosal cushion is so 
large that it permits ensnaring the “tip of  the volcano” 
containing all adenomatous tissue[3]. The most important 
aspect of  the piece-meal technique is to have the mucosa 
well raised above the deeper layers using submucosal 
cushion, i.e., do not be afraid of  use repeated injections 
until all of  the polyp has been removed! In order to re-
duce the depth of  tissue injury we recommend perform-
ing piecemeal mucosectomy using pure cut current or 
Endocut.

When resecting polyps with very large heads we like 
to decrease or shrink (i.e., vasoconstrict) the head of  the 
polyp by injecting adrenaline solution into it. This meth-
od is called epinephrine volume reduction (EVR) or 
Hogan-technique[32]. By using EVR the size of  the polyp 
head decreases making it more amenable to inspection 
and resection. In addition, the chances of  bleeding may 
be diminished by using EVR[32].

Nonetheless, a complete resection of  large polyps 
is not always possible[3,4,34]. However, application of  ar-
gon plasma coagulation (APC) to the remaining tissue 
rests (e.g., tissue rim or small islands of  adenomatous 
tissue) eradication rates of  > 90% are achieved and the 
polyp recurrence is markedly reduced[9,34]. Application 
of  APC can be done immediately after polypectomy or 
on follow-up[9,34]. Currents used for APC should range 
between 30 W (cecum) to 60 W (left colon and rectum) 

with flows ranging from 1-2 L/min[3,9,34]. Patients with 
sessile adenomas that were removed piecemeal should 
undergo a surveillance colonoscopy to confirm complete 
removal 2 mo to 6 mo after initial resection[3,4,9]. After-
wards colonoscopy should be performed every 3 mo to 
remove any residual neoplastic tissue until a complete 
endoscopic resection can be documented[9]. Once com-
plete removal has been established, subsequent surveil-
lance needs to be individualized based on the patient’s 
risk factors (e.g., metachronous polyps, family history of  
CRC) and endoscopist’s judgment[3,4,9].

ENDOSCOPIC SUBMUCOSAL DISSECTION
ESD is a novel technique for the resection of  superficial 
neoplastic lesions of  the gastrointestinal tract[3,4,5,35] (Figure 
10). Theoretically ESD results in a high en bloc (i.e., in-
toto) resection rates, but requires a high level of  skill and 
long procedure time, sometimes up to four or five hours. 
The complete resection rates are about 70% to 80% in 
Europe whereas in Japan these reach 95%[5,35]. The use 
of  these techniques is still limited in the cecum or in the 
ascending colon, except in the hands of  few colonos-
copists, especially from Japanese centers[5,35]. However, 
as ESD is time consuming and involve some risk on ac-
count of  his technical features, a lesion that is resectable 
using polypectomy or piece-meal EMR should be treated 
by these conventional techniques. An absolute indication 
for ESD could be the need for an en-bloc resection, e.g., 
those lesions that require precise histological evaluation 
are depressed lesions and laterally spreading tumors of  
the non-granular type[5,35]. Other indications for ESD 
might be lesion with biopsy-induced scares.

The main technical difference of  ESD compared to 
polypectomy or EMR, is the use of  a distal attachment 
cap and the use of  different knives and hemostatic de-
vices. As expected, ESD takes also much more time[5,35]. 
Despite high levels of  expertise, colonic ESD results 
in a relatively higher risk of  complications (6%-14%), 
especially at the beginning of  the learning curve and, 
consequently, demands a thorough knowledge, specific 
training and expert supervision. Although ESD has the 
theoretical advantage over piecemeal resection that the 
entire neoplastic tissue can be removed it still can’t be 
considered a true alternative to EMR in the Western 
hemisphere. Even in the Japan where colonic ESD has 
been performed for almost 10 years colonic ESD is still 
viewed as a clinical research endeavour. Nevertheless, 
with growing experience and training the results of  ESD 
for selected complex colon polyps are excellent[5,35]. This 
has been clearly demonstrated in a recent publication by 
Saito et al who reported on more than 1000 successful 
colon ESD cases[5]. ESD is an excellent tool to remove 
large colon polyps in expert hands and thus represents a 
valuable and accepted method for difficult colon polyps.

Use of clips and endooloops
Any endoscopist performing advanced colon polypec-
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tomy should be well trained and versed using clips and 
loops as these methods are essential to prevent and man-
age complications[4,12,36]. Endoloops are mainly useful for 
dealing with polyps with thick stalks[36]. The endoscopist 
should plan to place the endoloop either before or after 
the resection as thick pedicles tend to contain large arter-
ies (Figure 2). Endoloops have also been used to close co-
lon perforations[4]. However, this is not a proven standard.

Clips are practical to close mucosal defects, obliterate 
a stump artery and even close perforations < 10 mm in 
size[4,12,37] (Figure 2D). Clips are useful to approximate 
the mucosal edges of  a defect. There are two main types 
of  clips: standard and 3-pronged-clip (e.g., TriClip®, 
Cook Medical, Winston Salem, NC, United States)[38]. 
Standard clips are either long- or short armed. In addi-
tion, a clip which is engineered to enable opening and 
closing up to five times prior o deployment (Resolution
® Clip, Boston Scientific, Nattick, MA, United States) 
may allow for a better and more accurate repositioning 
before final deployment. In addition, it may grasp more 
tissue, resulting in a better approximation of  the defect’s 
borders. Although some experts use clips mainly to treat 
complications such as bleeding and perforation, there is 
strong data to support its use to prevent post-polypec-
tomy complications such as bleeding[18]. Thus, clips are 
useful utensils to prevent and treat some complications 
associated with colon polypectomy. Indeed, we recom-
mend the use of  prophylactic clips to seal the polypecto-
my site in patients who have even minimal abnormalities 
of  the coagulation parameters. When suspecting perfo-
ration the use of  antibiotics is mandatory[39].

LAPAROSCOPY IN THE MANAGEMENT 
OF DIFFICULT POLYPS
The advanced colonoscopist should always remember 
that there exist very efficient surgical and laparoscopic 
methods that allow removal of  large polyps utilizing seg-
mental or wedge resection techniques[40]. Laparoscopy is 
of  special value for large polyps located in the transverse 
and right colon[40]. Laparoscopic resection is still an alter-
native to risky ESD or EMR procedures[40]. Conversion 
to an open laparotomy is only necessary in 3.2 % of  the 
procedures. In some studies lymph node metastasis was 
found in 14.8% of  patients, implying that most of  the 
patients got large lesions or advanced neoplasia[3,4,36]. In 
addition, there is the possibility of  rendezvous methods, 
combining colonoscopy and laparoscopy: laparoscopy 
assisted endoscopic resection or LAER), endoscopy-as-
sisted laparoscopic wedge resection (EAWR), endoscop-
ic-assisted laparoscopic translumenal resection (EATR), 
and endoscopic-assisted laparoscopic segment resection 
(EASR)[3,40].

COMPLICATIONS OF ADVANCED 
COLONIC POLYPECTOMY
The two most frequent complications of  advanced co-

lonic polypectomy are bleeding and perforation which 
range from 0.08% to 10%[3,4,9,11,37]. As mentioned above, 
complications associated with EMR and ESD occur 
more frequently than after standard polypectomy. Post-
polypectomy bleeding can be immediate or delayed. 
In order to decrease immediate bleeding we often use 
prophylactic clips, endoloops and injection[36,37]. The 
second most common complication is perforation[11,37]. 
Perforation may occur during or after polypectomy 
or as a result of  colon wall stretching while advancing 
the colonoscope. Perforation can occur immediately 
after polypectomy if  a full thickness piece of  colonic 
wall has removed and later if  a necrotic patch of  the 
colon sloughs off  as a result of  coagulation necrosis 
(“transmural burn or post-polypectomy coagulation syn-
drome”)[11,37]. The transmural burn syndrome is the most 
frequent form of  “colon perforation”. Patients usually 
present with localized abdominal pain one or more days 
after polypectomy. In addition, fever may be present. On 
physical examination the patient has localized tender-
ness in the area of  transmural burn. Most cases of  post-
polypectomy burn syndrome are “sealed-off ” processes 
which clinically resemble appendicitis or diverticulitis. In 
essence, the transmural burn results in peritoneal irrita-
tion and pain. However, on occasion a sealed perfora-
tion may have ensued. In addition, a frank perforation 
may occur if  the necrotic area expands in size and is not 
sealed off  by the patient’s omentum. Most patients can 
be treated with conservative measures, including the use 
of  broad spectrum antibiotics. However, any symptom, 
sign or laboratory abnormality suggesting an acute ab-
domen should prompt a surgical approach to repair the 
defect. The worst clinical scenario is the development of  
diffuse peritonitis and sepsis.

The most important component to prevent perfora-
tion is a good polypectomy technique (see above)[3,4]. 
Successful treatment of  post-polypectomy perforations 
depends on early diagnosis, immediate use of  antibiotics 
and rapid decision-making[37,39]. If  a small perforation is 
seen during colonoscopy an immediate attempt at closure 
is warranted[37]. Although surgery has been the standard 
practice to manage perforations, application of  clips and 
loops has emerged as a useful option to close lesions less 
than 10 mm, if  these are treated as soon as detected[37,39]. 
In addition, immediate administration of  broad-spectrum 
antibiotics and intravenous fluids and oxygen is mandato-
ry[37,39]. The surgeon should also be immediately notified. 
The choice of  antibiotics should be based on the colon 
flora, which includes enterobacteria such as Escherichia 
coli, Klebsiella spp., Bacteroides fragilis and streptococci, 
such as Enterococcus faecalis. Thus, third-generation cepa-
halosporins (e.g., ceftriaxone) or DNA-gyrase inhibitors 
(e.g., ciprofloxacin) plus an anti-bacteroides agent (i.e., 
metronidazole) are mandatory[39]. After colonosocopy, the 
development of  unusual abdominal distension or delayed 
onset of  abdominal pain warrants investigation with ab-
dominal examination and radiography or, preferably ab-
dominal CT. In the future novel devices such as the novel 
OTSC-clip may become attractive options to close larger 
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defects of  the colonic wall[41].
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Abstract
Portal hypertension occurs as a complication of liver 
cirrhosis and complications such as variceal bleeding 
lead to significant demands on resources. Endoscopy 
is the gold standard method for screening cirrhotic 
patients however universal endoscopic screening may 
mean a lot of unnecessary procedures as the presence 
of oesophageal varices is variable hence a large time 
and cost burden on endoscopy units to carry out both 
screening and subsequent follow up of variceal bleeds. 
A less invasive method to identify those at high risk of 
bleeding would allow earlier prophylactic measures to 
be applied. Hepatic venous pressure gradient (HVPG) 
is an acceptable indirect measurement of portal hy-
pertension and predictor of the complications of portal 
hypertension in adult cirrhotics. Varices develop at a 
HVPG of 10-12 mmHg with the appearance of other 
complications with HPVG > 12 mmHg. Variceal bleed-
ing does not occur in pressures under 12 mmHg. HPVG 
> 20 mmHg measured early after admission is a sig-
nificant prognostic indicator of failure to control bleed-
ing varices, indeed early transjugular intrahepatic por-
tosystemic shunt (TIPS) in such circumstances reduces 
mortality significantly. HVPG can be used to identify 
responders to medical therapy. Patients who do not 

achieve the suggested reduction targets in HVPG have 
a high risk of rebleeding despite endoscopic ligation 
and may not derive significant overall mortality benefit 
from endoscopic intervention alone, ultimately requir-
ing TIPS or liver transplantation. Early HVPG measure-
ments following a variceal bleed can help to identify 
those at risk of treatment failure who may benefit 
from early intervention with TIPS. Therefore, we sug-
gest using HVPG measurement as the investigation of 
choice in those with confirmed cirrhosis in place of en-
doscopy for intitial variceal screening and, where indi-
cated, a trial of B-blockade, either intravenously during 
the initial pressure study with assessment of response 
or oral therapy with repeat HVPG six weeks later. In 
those with elevated pressures, primary medical pro-
phylaxis could be commenced with subsequent close 
monitoring of HVPG thus negating the need for endos-
copy at this point. All patients presenting with variceal 
haemorrhage should undergo HVPG measurement and 
those with a gradient greater than 20 mmHg should be 
considered for early TIPS. By introducing portal pres-
sure studies into a management algorithm for variceal 
bleeding, the number of endoscopies required for fur-
ther intervention and follow up can be reduced leading 
to significant savings in terms of cost and demand on 
resources.
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INTRODUCTION
Portal hypertension occurs as a complication of  liver 
cirrhosis leading to gastro-oesophageal varices, gastro-
intestinal bleeding, ascites, hepatic encephalopathy and 
hepatorenal syndrome. These complications are a major 
cause of  morbidity and mortality. The management of  
these complications of  portal hypertension is significant 
in terms of  both resources and time. Moreover with ever 
increasing pressure on endoscopy services, novel meth-
ods of  improving and delivering care to such patients 
should be welcomed. This manuscript concentrates on 
the potential for portal pressure studies to reduce this 
burden on endoscopy services.

BACKGROUND TO PORTAL 
HYPERTENSION AND VARICEAL 
BLEEDING
Portal hypertension occurs due to a complex interaction 
between increased resistance in the hepatic microcir-
culation, increased vascular tone and an imbalance in 
vasoactive molecules resulting in net vasoconstriction. 
Increased endogenous vasodilators are produced to 
compensate with consequent splanchnic arteriolar vaso-
dilation and subsequent increased blood flow in the por-
tal system, further increasing portal pressure[1,2]. Systemic 
vasodilation and increased cardiac output requiring an 
expanded blood volume are also associated with these 
physiological changes.

The resultant portal hypertension leads to the devel-
opment of  varices in about 40% of  Childs-Pugh A pa-
tients and 60% of  those with ascites with an expected in-
cidence of  new variceal development of  5% per year[3-5].

CURRENT BURDEN OF PORTAL 
HYPERTENSION ON ENDOSCOPY 
SERVICES
Screening
Endoscopy is the gold standard method for screening 
cirrhotic patients. Current recommendations suggest 
those with medium to large varices should be treated 
with B-blockers to prevent bleeding while all others 
should undergo periodic surveillance endoscopy. Those 
with compensated cirrhosis and no varices should have 
endoscopy every 2-3 years while those with small varices 
should have endoscopy every 1-2 years.

The true incidence and prevalence of  cirrhosis in 
the United Kingdom is unknown. Approximately 4% 
of  the population have abnormal liver tests or liver dis-
ease, and 10%-20% of  those with one of  the three most 

common liver diseases (non alcoholic fatty liver disease, 
alcoholic liver disease and chronic hepatitis C) develop 
cirrhosis over 10-20 years[6]. In a city with a population 
of  250 000, up to 2000 new cases of  cirrhosis could 
be expected over 10-20 years. Thus the demand on en-
doscopic screening will continue to increase. Mortality 
from liver disease has increased from 6 per 100 000 pop-
ulation in 1993 to12.7 per 100 000 population in 2000.

Various non invasive methods of  assessing portal 
hypertension have reviewed by Thabut et al[7] Many 
methods provide an accurate estimation of  the presence 
of  severe portal hypertension but not of  the presence 
of  moderate portal hypertension in comparison with the 
Hepatic venous pressure gradient (HVPG). These ap-
proaches are aimed at evaluating hyperkinetic syndrome 
(measuring cardiac index, measurement of  splanchnic 
circulation, baroreflex sensitivity, measurig portal blood 
flow) or evaluating increased intrahepatic vascular re-
sistance (levels of  endogenous vasoconstrictors such 
as endothelin, markers of  hepatic fibrosis eg; procol-
lagen Ⅲ peptide, transient elastography). The only non 
invasive tools for the detection of  oesophageal varices 
are computed tomographic (CT) scans and oesophageal 
capsules. Studies have shown CT scanning to be safe 
and effective and well tolerated with sensitivities ranging 
from 63% to 93% for the detection of  all varices and a 
sensitivity of  56% to 92% for detection of  large varices. 
When oesophageal assessment for varices by capsule en-
doscopy is compared to standard endoscopy, it has been 
shown to have sensitivity of  68% to 100% and specifici-
ty of  88% to 100%, with patients significantly preferring 
capsule endoscopy to standard endoscopy.

CURRENT MANAGEMENT OF PORTAL 
HYPERTENSION
Pre primary prophylaxis
All cirrhotic patients should be screened at diagnosis. 
At present there is no indication to use Beta blockers to 
prevent the formation of  varices[8].

Primary prophylaxis
Non-selective beta-blockers are the most commonly 
used drugs to treat portal hypertension. Propranolol 
is widely used while nadolol and carvedilol have more 
recently been shown to have beneficial effects and may 
be better tolerated in some individuals. Beta-blocker 
therapy reduces the 2 year bleeding risk from 25% with 
no treatment to 15% with a reduction in mortality from 
27% to 23%. Current consensus does not recommend 
combination of  beta blockers with nitrates in primary 
prophylaxis[9].

Benefit is seen in treatment of  varices greater than 5 
mm in diameter[10] With medium to large varices, either 
non-selective beta-blockers (NSBB) or endoscopic band 
ligation (EBL) is recommended. Only 30%-40% of  pa-
tients reduce their portal pressure to greater or equal to 
20% from baseline or to under 12 mmHg[11]. The risk of  
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bleeding returns to that of  the untreated population on 
removal of  B blocker with a subsequent higher mortality 
than the untreated population[12]. Variceal band ligation 
is as effective as propranolol and superior to isosorbide 
mononitrate in preventing first variceal bleeds[13].

Secondary prophylaxis
Variceal band ligation combined with a beta-blocker is 
recommended as secondary prevention for oesophageal 
variceal haemorrhage. Band ligation is safer and more 
effective than sclerotherapy in treatment of  recurrent 
bleeding from oesophageal varices[14]. Failure of  standard 
treatment occurs in 10%-15% of  acute variceal bleeds.

Transjugular intrahepatic portosystemic shunt (TIPS) 
can be used to prevent variceal rebleeding and is more 
effective in preventing rebleeding than endoscopic 
therapy[15,16]. In a recent study, the early use of  TIPS in 
patients with cirrhosis and variceal bleeding has been 
assessed- Patients presenting with an acute variceal 
bleed were treated with vasoactive therapy and endo-
scopic therapy (band ligation or sclerotherapy) and then 
randomised to early TIPS with an extended polytetra-
flouroethylene stent within 24-72 h of  presentation or 
continuation of  vasoactive treatment, beta blockers and 
longterm endoscopic band ligation. It was concluded 
that patients with acute variceal bleeds with a hepatic 
venous pressure gradient of  20 mmHg or above are at a 
high risk of  treatment failure and the early use of  TIPS 
in these patients is associated with a significant reduction 
in treatment failure and mortality[17].

Pharmacological management of acute variceal bleeding
The primary aim is to correct hypovolaemia, resuscitate 
the patient and obtain haemostasis hence preserving tis-
sue perfusion and maintaining haemodynamic stability. 
Prolonged hypovolaemia increases the risk of  complica-
tions such as infection and renal failure which are associ-
ated with higher mortality and rebleeding rates[18,19].

Early administration of  vasoactive drugs facilitates 
endoscopy, improves control of  bleeding and reduces 
5 d rebleeding rates[20-22]. In addition, drug therapy will 
improve the outcome even if  commenced after endo-
scopic sclerotherapy or band ligation[23,24]. Antibiotics 
and vasoactive drugs such as glypressin and somatostatin 
are the only drugs shown to improve survival in an acute 
variceal bleeding episode and should be continued for 
five days to prevent early rebleeding.

Conflicting results have been obtained in studies as-
sessing the efficacy of  somatostatin and long acting ana-
logues in control of  variceal haemorrhage- modest re-
ductions in hepatic blood flow and wedged venous pres-
sure have been reported by some groups, others have 
found no effect on portal pressure[25,26]. Azygos blood 
flow as a measure of  collateral blood flow has been 
shown to reduce with somatostatin. In a meta-analysis, 
somatostatin proved to be effective in controlling vari-
ceal haemorrhage, without a beneficial effect on mortal-
ity. When compared with sclerotherapy, treatment with 

somatostatin and octreotide resulted in fewer side effects 
with equal efficacy. Finally, when combined with endo-
scopic therapy, somatostatin, octreotide and vapreotide 
proved to be more effective than placebo[5]. Vasoactive 
therapy with a single agent is as effective as endoscopic 
therapy[27-29].

Endoscopic management of acute variceal bleeding
Endoscopic therapy should be performed within 12 h of  
admission. A meta-analysis of  seven placebo-controlled 
trials showed that variceal band ligation therapy was su-
perior to sclerotherapy in terms of  rebleeding (all-cause 
mortality and death due to bleeding in patients with 
bleeding oesophageal varices)[30]. In the case of  uncon-
trollable haemorrhage, balloon tamponade may be neces-
sary as a bridge to more definitive treatment but should 
ideally be used for no more than 24 h. When TIPS or 
other shunts are not possible, novel therapeutic options 
include tissue glue (even in oesophageal varices) and in 
future, self  expanding oesophageal metal stents may have 
a role in refractory oesophageal variceal bleeding[31].

Endoscopic follow-up after variceal bleeding
Recurrent variceal bleeding can be as high as 50% within 
the first 24 h and 80% within one year[32]. Patients with 
cirrhosis who have had a bleed should receive a combi-
nation of  beta blockers and band ligation as it results in 
lower rebleeding compared to either therapy alone[7].

A meta-analysis of  895 patients in 12 trials compar-
ing propranolol with placebo in the secondary preven-
tion of  variceal haemorrhage found propranolol mono-
therapy more effective than placebo in reducing risk 
of  death and rebleeding  however, only 30%-40% of  
patients reduce their portal pressure to greater or equal 
to 20% from baseline or to under 12 mmHg[10] and the 
risk of  bleeding returns to that of  the untreated popula-
tion on removal of  B blocker with a subsequent higher 
mortality than the untreated population[11]. TIPS should 
be considered to prevent rebleeding when combination 
pharmacological and band ligation therapy are not avail-
able, cannot be tolerated or fail.

In a recent meta-analysis by Li et al[33], controlled 
trials evaluated the efficacy of  EBL vs pharmacologi-
cal therapy for the primary and secondary prophylaxis 
of  variceal hemorrhage in patients with cirrhosis. Six 
hundred and eighty seven patients from six trials were 
reviewed comparing EBL with beta-blockers plus isosor-
bide mononitrate for secondary prevention. There was 
no effect on either gastrointestinal bleeding [RR 0.95 
(95% CI: 0.65 to 1.40)] or variceal bleeding [RR 0.89 
(95% CI: 0.53 to 1.49)]. The risk for all-cause deaths in 
the EBL group was significantly higher than in the medi-
cal group [RR 1.25 (95% CI: 1.01 to 1.55)]; however, the 
rate of  bleeding related deaths was unaffected [RR 1.16 
(95% CI: 0.68 to 1.97)] and it was concluded that beta-
blockers plus isosorbide mononitrate may be the best 
choice for the prevention of  rebleeding.

Lo et al[34] comment on the long-term effectiveness 
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and survival of  endoscopic variceal ligation (EVL) with 
nadolol and ISMN in the prevention of  rebleeding from 
esophageal varices. The study demonstrated that EVL 
was definitely better than combination drug therapy in 
terms of  prevention of  rebleeding from oesophageal 
varices. Blood requirements were slightly lower in the pa-
tients who underwent repeated EVL than in those who 
received nadolol plus isosorbide-5-mononitrate (ISMN). 
On the other hand, the survival in patients treated with 
combination drug therapy appeared to be better than in 
those treated with repeated EVL. Nonetheless, b-block-
ers had to be discontinued in up to 25% of  patients be-
cause of  adverse effects. EVL is the preferred approach 
among those patients in whom b-blockers fail or are 
intolerable

Following successful haemostasis in an acute variceal 
bleed, Silvano et al[35] reported the mean number of  en-
doscopy sessions required for variceal obliteration follow-
ing an acute variceal bleed was 2.8 with a range of  1-7.

HEPATIC VENOUS PRESSURE GRADIENT 
MEASUREMENT 
Background
Portal pressure, in chronic liver diseases, is commonly 
measured by the HVPG, defined as the difference be-
tween wedged (occluded) and free hepatic venous pres-
sures with normal values ranging between 1 mmHg and 
5 mmHg. It is an acceptable indirect measurement of  
portal hypertension, because wedged hepatic venous 
pressure is very close to portal venous pressure in most 
chronic liver diseases, particularly in alcoholic and viral 
(B and C) cirrhosis[36-39]. It thus acts as a marker of  trans-
mural variceal pressure. HVPG is reproducible and the 
best predictor of  the complications of  portal hyperten-
sion in adult cirrhotics. Varices develop at a HVPG of  
10-12 mmHg with the appearance of  other complica-
tions with HPVG > 12. Variceal bleeding does not occur 
in pressures under 12 mmHg[40-43]. HPVG > 20 mmHg 
measured early after admission is a significant prognostic 
indicator of  failure to control bleeding varices, indeed 
early TIPS in such circumstances reduces mortality[44].

The procedure is performed under local anaesthetic 
via the internal jugular vein using a balloon catheter. 
Techniques have been improved since HVPG measure-
ment was first proposed substituting the use of  a straight 
catheter with a balloon catheter positioned into a large 
hepatic vein which can be inflated to block blood flow 
and deflated allowing measurement over a larger liver 
volume making measurement easier, quicker to perform 
and repeatable across different liver areas and between 
different examiners.

It is a safe procedure with Bosch et al[45] reporting 
no complications in over 10 000 procedures. Thabut et 
al[7] reported minor complications in < 1% of  13 000 
procedures, mainly transient cardiac events. Midazolam 
can be used for conscious sedation and will not alter he-
patic pressures. At present, the HVPG is not part of  the 

routine investigation in chronic liver disease and is not 
incorporated in prognostic scores.

Use of HVPG
At present, the main indications of  HVPG measurement 
in adults are the diagnosis of  portal hypertension, the as-
sessment of  the effects of  drug therapy, the preoperative 
evaluation for liver resection surgery in patients with cir-
rhosis and hepatocellular carcinoma, the quantification 
of  disease progression/regression of  chronic liver 
disease due to infection with hepatitis C or B virus and 
identification of  the need for TIPS revision[46].

Using HVPG to achieve therapeutic targets
Changes in portal venous pressure induced by drugs are 
similarly reflected in wedged hepatic venous pressure, 
and therefore the HVPG is an adequate measure of  drug 
effects on portal pressure. The risk of  primary bleeding 
and rebleeding is much lower in cirrhotic patients with 
a good response to treatment[43,47-49] and baseline and re-
peat measurements of  HVPG have been recommended 
for the management of  patients with cirrhosis in the set-
ting of  pharmacologic prophylaxis of  variceal bleeding.

A reduction in HVPG of  more than 20% from base-
line or a final HVPG less than 12 mmHg, results in a 
reduction of  the complications of  cirrhosis, improved 
survival and reduction in variceal size.51[10,50-52]. Reaching 
these targets may also lead to improvement in the devel-
opment or accumulation of  ascites, sbp, hepatorenal syn-
drome and subsequent death[53,54]. This target is achieved 
in only approximately 30% of  patients. Even reduction 
of  more than 10% from baseline reduces the risk of  first 
variceal bleeding.  HVPG response to intravenous pro-
pranolol may also be used to identify responders to beta 
blockers however further studies are required[7].

Current pharmacological therapy used in the treat-
ment of  portal hypertension only addresses the in-
creased portal blood flow component of  the syndrome. 
The intrahepatic resistance component has yet to be 
widely explored with new drugs. For this purpose, re-
peated HVPG measurements may be necessary until less 
invasive methods of  evaluating portal pressure become 
available.

HVPG monitoring in primary prophylaxis
HVPG is not routinely used in the pre-primary prophy-
laxis other than in the context of  clinical trials.

In primary prevention, only 30%-40% of  patients 
with non selective beta blockade or endoscopic band 
ligation for primary prophylaxis will lower their portal 
pressure by more than or equal to 20% from their base-
line or < 12 mmHg and it is well accepted that in these 
cases, there is an increased risk of  bleeding-Merkel et 
al[47]  reported that the cumulative probability of  primary 
variceal bleeding was significantly higher among hemo-
dynamic non responders to B-blockers. Furthermore, 
Groszmann et al[43] reported none of  the patients who 
achieved an HVPG of  ≤ 12 mmHg during subsequent 
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measurements experienced a hemorrhage.
HVPG measurement could be used as the inves-

tigation of  choice in those those patients who have 
confirmed cirrhosis in place of  endoscopy for intitial 
variceal screening. In those with elevated pressures, pri-
mary medical prophylaxis could be commenced with 
subsequent close monitoring of  HVPG thus negating 
the need for endoscopy at this point.

HVPG monitoring in secondary prophylaxis
Early HVPG measurement has been identified as an in-
dependant predictor of  short term prognosis in patients 
with acute variceal bleeding treated with standard endo-
scopic and pharmacological management and patients 
not achieving the suggested reduction targets in HVPG 
have a high risk of  rebleeding despite endoscopic liga-
tion. These patients may not derive significant overall 
mortality benefit from endoscopic interevention alone 
and may require TIPS or liver transplantation[49]. In the 
setting of  an acute bleed, HVPG greater than 20 mmHg 
at endoscopy is one of  the variables most consistently 
found to predict 5 d treatment failure. 10%-15% of  pa-
tients in the setting of  an acute variceal bleed will require 
repeat endoscopic therapy.

TIPS can be used to prevent variceal rebleeding and 
is more effective in preventing rebleeding than endo-
scopic therapy[16]. Early HVPG measurements following 
a variceal bleed can help to identify those at risk of  treat-
ment failure who may benefit from early intervention 
with TIPS.

Garcia-Pagan et al[17] have shown that in patients with 
cirrhosis, in the setting of  an acute variceal bleed, and 
at high risk of  treatment failure with a HVPG of  ≥ 20 
mmhg, the early use of  TIPS is associated with a signifi-
cant reduction in treatment failure and mortaility. This in 
return, reduces the number of  endoscopies being per-
formed in an effort to achieve subsequent haemostasis 
in the event of  a rebleed.

HPVG monitoring is also useful to adapt medical 
therapy according to response. Such as the addition of  
ISMN to b-blockers which enhances the fall in portal 
pressure achieved using only b-blockers and this com-
bined therapy has shown efficacy in preventing variceal 
rebleeding. Responders to b-blockers have no further 
decrease in HVPG with the addition of  vasodilators and 
the beneficial effects are restricted to nonresponders[55,56].

Villaneuva et al[55] carried out a study on cirrhotic 
patients following a variceal bleed to assess the value of  
HVPG-guided therapy using nadolol + prazosin in non-
responders to nadolol + ISMN compared with a control 
group treated with nadolol + ligation. A Baseline haemo-
dynamic study was performed and repeated within 1 mo. 
In the guided-therapy group, nonresponders to nadolol 
+ ISMN received nado- lol and carefully titrated prazo-
sin and had a third haemodynamic study. Nadolol + pra-
zosin decreased HVPG in non responders to nadolol + 
ISMN (P < 0.001). 74% of  patients were responders in 
the guided-therapy group vs 32% in the nadolol + liga-

tion group (P < 0.01). The probability of  rebleeding was 
lower in responders than in nonresponders in the guided 
therapy group (P < 0.01), but not in the nadolol + liga-
tion group (P = 0.41). In all, 57% of  nonresponders re-
bled in the guided-therapy group and 20% in the nadolol 
+ ligation group (P = 0.05). This study suggests the use 
of  ligation to rescue non responders who have had their 
medical therapy optimized by close HVPG monitoring.

Therefore, we recommend all patients present-
ing with variceal haemorrhage should undergo HVPG 
measurement and those with a gradient greater than 
20 mmHg should be considered for early TIPS. The 
remainder should have a trial of  B-blockade, either in-
travenously during the initial pressure study with assess-
ment of  response or oral therapy with repeat HVPG six 
weeks later. As nonresponders to drugs tend to rebleed 
early, many patients rebleed before their hemodynamic 
response is evaluated. Early hemodynamic measure-
ments are recommended.

A potential algorthym for the use of  portal pressure 
measurement in management of  variceal bleeds is de-
scribed in Figure 1.

Prognostic value of HVPG
This remains under debate. HVPG response correlates 
with morbidity and mortality from portal hypertension. 
Some authors have proposed that HVPG measured 
after bleeding[57,58] or sequential HVPG recordings may 
predict survival, whereas others have not found any pre-
dictive value of  HVPG for survival[59,60]. As the level of  
portal hypertension has been correlated with both his-
tologic damage and degree of  liver failure[61] it could be 
proposed that HVPG be used as a prognostic indicator 
along with Child Pugh, Meld and UKELD Scores[62]. In-
creasing HVPG has also been associated with increased 
annual risk of  hepatocellular carcinoma development.

Limitations of HVPG
Although HVPG measurement is safe and relatively 
simple, it is invasive and some difficulties still exist in 
relation to its use as a screening tool. HVPG calculation 
must be standardized. The hemodynamic data available 
is difficult to interpret with variation seen in treatment 
used, percentage of  patients with alcoholic liver disease, 
time of  follow-up, percentage of  patients in Child’s class 
C, and in the interval of  time after which the second 
HVPG measurement was performed[10,63-65]. A significant 
relationship was found between a longer time interval 
between two HVPG measurements and a lower benefit 
from HVPG reduction[66]. Furthermore, HVPG is likely 
to decrease with alcohol abstinence and this will affect 
results of  such studies. Further clinical trials are required 
to evaluate prospectively the prognostic value of  HVPG 
changes for the risk of  bleeding and to assess HVPG 
guided therapy. Trials assessing pharmacological man-
agement in primary prophylaxis should include HVPG 
measurements.

HVPG measurement is expensive with an estimated 

285 July 16, 2012|Volume 4|Issue 7|WJGE|www.wjgnet.com

Addley J et al . Portal pressure studies in variceal haemorrhage



cost of  US $4000 per procedure due to the cost of  
equipment (radiology apparatus, pressure recorder and 
monitors), one use only products (venous introducer, 
catheter to reach hepatic vein, guide wire, balloon cathe-
ter, disposable pressure transducer and contrast), person-
nel to carry out the procedure and required observation 
period in hospital following the procedure[46].

CONCLUSION
As the prevalence of  cirrhosis continues to rise in the 
western world, portal hypertension plays a crucial role 
in the transition from the preclinical to the clinical phase 
of  cirrhosis with the subsequent complications being 
both a major cause of  death and liver transplantation. It 
also places a large burden on the health service in terms 
of  resources required to deal with the complications of  
cirrhosis. The ideal scenario is that portal hypertension is 
detected early in a cost effective manner prior to compli-
cations developing.

Universal endoscopic screening of  cirrhotics for 
varices may mean a lot of  unnecessary procedures as the 
presence of  oesophageal varices is variable with preva-
lence ranging from 24%-80% and this puts a large time 
and cost burden on endoscopy units to carry out both 
screening and subsequent follow up of  variceal bleeds[67]. 
Up to 50% may not have developed varices 10 years af-
ter the diagnosis of  cirrhosis. Studies have shown a lack 
of  agreement between endoscopists in grading the size 
of  varices[68-70] with endoscopic experience being one of  
the variables. 

Endoscopy may be uncomfortable, invasive, costly 
and time consuming and patient preference is obviously 

paramount relating to compliance and hence to the suc-
cess of  a screening programme which in turn has an im-
pact on the services required and overall cost effective-
ness. As the majority of  patients are asymptomatic and 
require a procedure that they may judge as unpleasant, 
may require sedation and has associated complications, 
compliance can be low and this is a major factor in the 
effectiveness of  screening programmes. It is therefore 
essential that studies in this area are ongoing to identify 
possible alternatives to endoscopy as a screening tool for 
oesophageal varices.

A less invasive method to identify portal hyperten-
sion and hence those requiring endoscopy would prove 
beneficial both in reducing the number of  screening en-
doscopies performed and also identifying those at high 
risk of  bleeding therefore allowing earlier prophylactic 
measures to be applied with the aim to reduce subse-
quent acute bleeding presentations. Various methods 
have been studied but no alternative for endoscopy has 
yet been found.

Not all those who initially respond to medical ther-
apy remain good responders and data beyond one year 
follow up is lacking hence longer term studies are essen-
tial as worsening HVPG despite beta blocker treatment 
is a significant predictor of  death independent of  Child 
Pugh/MELD scores[46]. Villanueva et al[71] who report 
follow up at 24 mo of  cirrhotic patients with  oesopha-
geal varices undergoing HVPG monitoring whilst under-
going primary prevention with initial Ⅳ propranolol and 
subsequent treatment with nadolol suggest an HVPG 
reduction of  ≥ 10% from baseline should be the target 
and that the acute reponse to beta blocker can be used 
to predict the long term risk of  first bleeding wth acute 
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Follow up endoscopicallyGradient < 12mmHg Borderline PPS

Oral propranolol 6/52No further endoscopy

Gradient < 12mm Hg

No further endoscopy

Gradient > 12 mmHg

Figure 1  Algorithm for the use of portal pressure studies in the management of portal hypertension. TIPS: Transjugular intrahepatic portosystemic shunt. 
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responders having a significantly lower risk of   both first 
variceal bleeding and development of  ascites however 
further longterm studies are required.

In a debate regarding the use of  HVPG monitoring  
as a guide for prophylaxis and therapy of  bleeding and 
rebleeding, Thalheimer et al[72] state that relying on haemo-
dynamic response status  cannot be recommended in cur-
rent clinical practices due to discrepancies in the studies 
to date as a result of  variation in treatment combinations, 
aetilogy of  liver disease, Childs Pugh scoring of  patients, 
variation in timing of  follow up and inaccurate recording 
of  responder status or repeat HVPG measurements. This 
clearly indicates the need for ongoing research in this area. 
The number of  patients required to carry out a random-
ized control trial  comparing beta blocker therapy and 
HVPG monitoring with unselected beta blocker treatment 
are large (n = 600) and have financial and resource impli-
cations for a study group to take on[73].

Raines et al[74] proposed a model to evaluate the cost 
and efficacy of  routine HVPG measurement to guide 
secondary prophylaxis of  recurrent variceal bleeding- 
whilst combination therapy (beta blockers and band 
ligation) with two HVPG measurements was expensive, 
it became cost-effective at 1 year compared with stan-
dard prophylaxis with combination pharmacotherapy. 
The cost-effectiveness of  haemodynamic monitoring to 
guide secondary prohylaxis of  recurrent variceal bleed-
ing is highly dependent on local hepatic venous pressure 
gradient measurement costs, life expectancy and re-
bleeding rates.

We propose that by introducing portal pressure stud-
ies into a management algorithm for variceal bleeding, 
the number of  endoscopies required for further inter-
vention and follow up can be reduced leading to signifi-
cant savings in terms of  cost and demand on resources.

Further studies are required to assess the cost effective-
ness of  HVPG measurements in the management of  
variceal bleeding. 

With the development of  further pharmacological 
interventions in the management of  variceal bleeding, 
portal pressure studies are likely to become increasingly 
important in assessing the risk of  bleeding and progno-
sis and this is an area that requires further study.
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Abstract
Gastric bypass is a treatment option for morbid obe-
sity. Stenosis of the gastrojejunal anastomosis is 
a recognized complication. The pathophysiological 
mechanisms involved in the formation of stenosis are 
not well known. Gastrojejunal strictures can be classi-
fied based on time of onset, mechanism of formation, 
and endoscopic aspect. Diagnosis is usually obtained 
by endoscopy. The two main treatment alternatives 
for stomal stricture are: endoscopic dilatation (balloon 
or bouginage) and surgical revision (open or laparo-
scopic). Both techniques of dilation [through-the-scope 
(TTS) balloon dilators, Bougienage dilators] are consid-
ered safe, effective, and do not require hospitalization. 
The optimal technique for dilation of stomal strictures 
remains to be determined, but many authors prefer 
the use of TTS balloon catheters. Most patients can be 
successfully treated with 1 or 2 sessions. The need for 
reconstructive surgery of a stomal stricture is extreme-
ly rare.
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INTRODUCTION
Obesity has become one of  the main health problems 
in industrialized countries. This ⅩXI century pandemic 
has important consequences: an increased risk of  suffer-
ing from cardiovascular disease, diabetes, hypertension, 
dyslipidemia, gastroesophageal reflux disease, certain 
cancers, as well as an increased mortality[1]. Roux-en-Y 
gastric bypass (RYGBP) is currently one of  the most 
common surgical procedures for the treatment of  mor-
bid obesity [defined as a body mass index (BMI) ≥ 40 
kg/m2)[2-7]. The success of  this procedure´s restrictive 
component requires the construction of  a small gastric 
pouch and a small gastrojejunostomy (GJ). Over the past 
years, laparoscopic bypass has undergone great develop-
ment. This route offers clear advantages compared to 
open surgery, such as: less blood loss during surgery, less 
postoperative pain, a lower incidence of  wound infec-
tions, a shorter hospital stay and a shorter period of  
recovery[1]. Stenosis of  the GJ occurs in approximately 
3%-27% after gastric bypass, and must be suspected 
when the patient experiences dysphagia (initially with 
solids and subsequently with liquids), nausea and vomit-
ing[1-22]. The methods for treating anastomotic stricture 
range from surgery to various forms of  endoscopic ther-
apy. Endoscopic dilation (ED) by means of  a balloon or 
bougie is considered the treatment of  choice[1,4,6,8,9,11-20,22-3

0]. ED is safe, effective and reduces the need for revision 
surgery[11].

ETIOLOGY
The etiology of  this complication is mulifactorial. The 
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pathophysiological mechanisms involved in the forma-
tion of  stenosis are not well known, although situations 
such as stomal ulcer, reflux, ischemia of  the suture, 
retraction of  the scar, or an inadequate technique, may 
contribute to its appearance[2,9]. Several technical features 
associated with the surgical procedure have been consid-
ered risk factors for the development of  gastrojejunos-
tomy strictures. These include the size of  circular staple 
anastomoses[12,31], the retrocolic or antecolic positioning 
of  the Roux limb, or the initial size of  the anastomo-
sis[21]. The method of  constructing the gastrojejunal 
anastomosis seems to have an impact, as it seems that 
circular staples are more implicated than either linear 
staples or a completely hand-sewn anastomosis[8,29,32,33]. 
The route of  the Roux limb (antecolic vs retrocolic) does 
not appear to affect the rate of  this complication[32,33]. 
Nguyen showed that this complication is more common 
after laparoscopyc RYGBP than after open RYGBP[10]. 
It has been proposed that the precarious blood supply 
to the pouch or the development of  a subclinical leak 
at the level of  the gatrojejunostomy are the reasons that 
best explain the formation of  stricture after laparoscopic 
RYGBP[8,30]. Intraoperative endoscopy or the infusion 
of  methylene blue into the gastric pouch via a naso-
gastric tube to assess the integrity of  the gastrojejunal 
anastomosis, reduces the likelihood of  postoperative 
leaks, which complicate approximately 1.4% to 2% of  
RYGBP[11]. Gastro-gastric fistula can result in recurrent 
anastomotic strictures due to the large amount of  acid 
that flows from the gastric remnant into the pouch, 
which results in marginal ulceration followed by steno-
sis[34,35]. An important factor that should be taken into 
consideration when analyzing the etiology of  this com-
plication is the anatomy and mechanism of  RYGBP as 
a weight-loss procedure (it causes gastric restriction and 
prevents dumping syndrome). To date, there has been 
no consensus on the ideal size of  the gastrojejunal anas-
tomosis. Most surgeons will agree that 15 mm is a rea-
sonable diameter that will prevent the formation of  early 
strictures as well as dumping syndrome, while creating 
restriction[15].

CLASSIFICATION
Gastrojejunal strictures can be classified based on time 
of  onset (acute or late), mechanism of  formation (mem-
branous, cicatricial, granulomatous), and endoscopic 
aspect (grade 1 to 4)[7,15,21].

Time of onset
Acute strictures are rare and appear in the immediate 
postoperative period. The reason behind acute strictures 
is a technical error in judgment. Late strictures are the 
most common form and are seen, on average, 52 d post-
operatively, when patients transition from soft to solid 
food[8,12,29].

Mechanism of formation
Membranous strictures occur after a period of  pro-

longed fasting. These are easily treated by endoscopic 
balloon dilatation; cicatricial strictures are a direct con-
sequence of  erosion by a foreign body, ulceration, and 
anastomotic leaks. These are characterized by intense 
fibrosis and respond unpredictably to endoscopic bal-
loon dilation. Surgical revision is not uncommon. The 
pathogenesis of  granular strictures is not completely un-
derstood. It has been suggested that granular strictures 
occur from either a lack of  mucosa-to-mucosa apposi-
tion (edges separated by two thicknesses of  bowel wall), 
which would cause the raw edges to heal by secondary 
intention, or from tissue necrosis beyond the staple line 
with subsequent inflammation, delayed epithelization, 
and fibrosis. This type of  stenosis was seen in anastomo-
ses with ischemia due to tension[12,15,21].

Endoscopic aspect
Post-gastric bypass gastrojejunostomy strictures can be 
graded endoscopically and classified into four groups[7]: 
grade Ⅰ: Mild stenosis, which will allow a 10.5-mm en-
doscope to pass; grade Ⅱ: Moderate stenosis, which will 
accommodate an 8.5 mm pediatric endoscope; grade 
Ⅲ: Severe stenosis, through which a guide-wire can be 
passed; grade Ⅳ: Complete/near-complete obstruction, 
which is nontraversable.

DIAGNOSIS
In order to arrive to a correct diagnosis, it is crucial 
to have a clinical suspicion of  anastomotic stricture. 
Strictures can be suspected by symptoms of  dysphagia, 
nausea, vomiting, and abdominal pain. Diagnosis is usu-
ally obtained by endoscopy, which also allows to rule out 
other causes of  pain, nausea or vomiting. It can also be 
diagnosed by radiological studies with Gastrografin, es-
pecially if  leakage is suspected[1,7,11,15,29].

Time to stricture
The mean time to diagnosis of  GJ stenosis from surgery 
to the initial endoscopy is variable. However, most pa-
tients with anastomotic strictures were diagnosed within 
3 mo from the surgery[1,6-9,12-14,17,19,21-23,28-30].

Criteria for diagnosing stenosis of the gastrojejunal 
anastomosis
Stomal stricture is usually defined by a resistance or inability 
to pass a standard gastroscope through the gastrojejunal 
anastomosis, suggesting a luminal size of  < 10 mm. The 
outer diameter of  the endoscope used in different studies 
ranges between 8.5 mm and 9.6 mm[1,5,6,8,9,12,14,17,19,28-30].

TREATMENT OPTIONS
The two main treatment alternatives for stomal stricture 
are: endoscopic dilatation and surgical revision (open or 
laparoscopic).

Dilatation
TTS balloon dilators: There are several options for 
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dilating a stenotic gastrojejunal anastomosis. The opti-
mal technique for dilation of  stomal strictures is yet to 
be determined; however many authors prefer the use of  
through-the-scope (TTS) balloon catheters and dilating 
them to at least 15 mm in the first session to decrease 
the chance of  recurrence[11]. After having followed this 
protocol, most patients require only one or two dilata-
tions[1,5,6,8,9,12,17-19,21,22,28,29]. TTS balloon dilators provide 
radial dilation and gradual expansion, thus preventing 
excessive pain and minimizing the likelihood of  perfora-
tion. The balloons may be inflated with water, saline so-
lution, or water-soluble contrast medium. The inflation 
device, which attaches to the balloon catheter hub, con-
tains a pressure gauge in order to ensure proper balloon 
inflation. Fluoroscopy is not required for positioning the 
balloon, but should be used liberally in difficult cases[22]. 
The patient is positioned in the left lateral position and 
conscious sedation is applied. The anastomotic stricture 
is visualized, and the deflated balloon is inserted through 
the working channel of  the endoscope and past the 
stricture under direct visualization. The deflated balloon 
should be positioned so that the anastomotic stricture is 
aligned with the balloon’s midpoint. Given that the opti-
mal diameter of  the gastric outlet is of  about 12 mm, the 
12-15 mm balloon is ideal. While monitoring for signs 
of  patient discomfort, the balloon is gradually inflated. 
The position and inflation of  the balloon are monitored 
by direct endoscopic visualization. The position of  the 
balloon is maintained for 1 min after complete inflation 
to ensure adequate dilatation of  the stricture. Once the 
dilatation is complete, the patient is discharged home 
and dietary instructions are given.

Bougienage dilators: The efficacy of  Bougie dilata-
tions (Savary-Gilliard, Eder-Puestow) in the treatment 
of  stomal strictures after bariatric surgery is very lim-
ited[7,14,20,27,30]. Dilation with Savary-Gilliard bougies is 
a popular method for treating esophageal strictures. 
Savary-Gilliard dilators (Wilson-Cook Medical Inc, Win-
ston-Salem, NC) are tapered dilators made of  polyvinyl 
chloride. They are relatively rigid and possess a hollow 
central channel, which allows for insertion over a guide-
wire. Savary dilators are available in 1 mm (or 3-French) 
increments from 5 mm in diameter to 20 mm (15 to 60 
French). The procedure is usually performed in an out-
patient endoscopy-suite, using a combination of  narcotic 
analgesic and sedative hypnotic agents to produce con-
scious sedation. The patient is placed in the left lateral 
decubitus position on a fluoroscopy-table. A diagnostic 
upper endoscopy is performed, and the approximate 
size of  anastomotic stricture is determined. A Savary 
guide-wire is inserted through the working channel of  
the endoscope and passed through the stricture under 
endoscopic visualization. The position of  the guide wire 
is usually confirmed by fluoroscopy. The endoscope is 
removed while an assistant holds the wire in place. Se-
rial fluoroscopic spot images are taken to verify that the 
guide wire does not migrate during the removal of  the 

endoscope or during the transfer of  the dilators. The 
initial size of  the dilator should be slightly smaller than 
the diameter of  the stricture. An assistant is necessary to 
control the long guide wire and transfer dilators to the 
endoscopist during the procedure. Insertion and removal 
of  the first dilator should be visualized fluoroscopically. 
Incrementally larger dilators are passed serially until 
moderate resistance is met. Once resistance is encoun-
tered, no more than three consecutive dilators should 
be passed (“rule of  threes”). Additionally, the procedure 
should be terminated soon after traces of  blood are vi-
sualized on the tip of  the dilator. Dilatation to at least 
12 mm (36 French) is optimal. A repeat endoscopy is 
advised so as to visualize the newly dilated segment and 
to exclude the presence of  active bleeding. The patient 
is then allowed to recover from conscious sedation and 
discharged home on a clear liquid diet. Once tolerated, a 
soft diet is recommended for 24 h to 48 h after the pro-
cedure, after which the standard post-gastric bypass diet 
is encouraged.

Radioscopic monitoring
An important aspect to consider is when the fluoro-
scopic monitoring during dilation is needed. Published 
studies are not clear when it comes to describing this 
aspect. The minority of  them clearly manifest not using 
fluoroscopy during dilation[5,8,22,27,29], others claim to have 
used it in all or in one of  their patients[9,10,12,14,18,24,25,28], 
and finally, others do not make any sort of  comment in 
this regard in their publications[1,4,6,7,13,17,19,21,30]. Our ex-
perience demonstrates that carrying out dilations in pa-
tients with stenosis of  the gastric bypass anastomosis is 
possible without fluoroscopic guidance, allowing to carry 
out the technique in the simplest manner, in the same 
endoscopy room, without radiation for the patient or for 
the medical staff, and probably for a shorter duration[22].

Advantages and disadvantages of endoscopic treatment
Both techniques (TTS balloon dilators, Bougienage 
dilators) are safe and do not require hospitalization. Ad-
vantages of  balloon dilatation include the fact that fluo-
roscopy is often not required and the stricture is dilated 
under direct endoscopic visualization. Balloon dilation 
also takes less time than guide-wire techniques. Addition-
ally, balloon dilation allows the ability to dilate the stoma 
while performing the diagnostic endoscopy[27]. Savary 
dilatation requires multiple bougie passages to dilate a 
strictured segment, which may contribute to an increased 
awareness and pain during the procedure. Even so, it is 
important to be familiar with both techniques, because 
balloon dilatation may not be technically possible in 
patients with very tight strictures[28]. The possibility of  
reusing the Savary-Gilliard dilator also allows for a lower 
cost than that of  balloon dilation[14,30].

Endoscopic alternatives
Endoscopic diathermia incision has also been used as 
anecdotal treatment of  stomal stenosis[1,23,36,37]. The en-
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doscopic incision was performed by placing the papil-
lotome deep within the stoma and directing the cutting 

wire against the staple line. An alternate cutting and 
coagulating current was applied in repeated, short (1-3 s) 
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  Author n Stricture rate (%) Time to stricture Dilation method Strategy No. of Sessions Success rate (%) Complications Follow-up
  Rossi[18] 38 17 NR TTS balloon Stoma no larg-

er than 15 mm
1: 47.3% 100 No 12 m
2: 47.3%
3: 5.2%

  Goitein[7] 19 5.1 45 d TTS balloon Sa-
vary (10/19)

Initial: 8-18 mm 1: 22% 100 1 microperforation 21 m

2: 39% 1.60%
≥ 3: 35%

  Barba[12] 24 11 < 3 mo TTS balloon Mínimum: 15 
mm

1: 67% 100 No > 6 m 
2: 30%
3: 3%

  Ahmad[8] 14 3.1 2.7 mo TTS balloon Mínimum: 15 
mm

1: 64% 100 No 18 m
2: 29%
3: 7%

  Escalona[30] 53 6.9 51 d Savary Up to 11 mm 1: 75.5% 100 1 microperfora-
tion

NR

2: 16.9% 1.90%
3: 5.7%
4: 1.9%

  Go[29] 38 6.8 7.7 wk TTS balloon Init ial :  12-15 
mm

1-2: 71% ≥ 3: 
29%

95 1 pneumotorax 1 m
+ pneumome-

diastinum
(3%)

  Peifer[9] 43 5.4 50 d TTS balloon Up to 15 mm 1: 79% 93 No 1 y
2: 13.9%
≥ 3: 6.9%

  Lee[1] 40 3.7 1855 d TTS balloon Stoma > 11 mm 1: 42.5% 100 No 6 m
< 15-18 mm 2: 17.5%

3: 27.5%
>3: 12.5%

  Kretzschmar[23] 13 3 2.5 mo Fogarty Stoma ≥ 12 1: 86.3% 77 No 3.7 y
Grüntzig bal-
loon

  Bell[28] 3 11 10 wk TTS balloon 
Savary

Stoma ≥ 12 1: 33.3% 100 No 12 m
≥ 2: 66.6%

  F-Esparrach[14] 24 6 69 d Savary Final diameter: 
12.8 mm

1: 45.8% 100 No 343 d
2: 50%
3: 4.1%

  Matthews[21] 13 27 < 3 mo TTS balloon NR 1: 53.8% 100 No 12 m
2-4: 46.1%

  Da Costa[19] 105 7.8 3 mo TTS balloon NR 1: 57.1% 100 Perforation NR
2: 27.6% 1.8%

≥ 3: 15.2%
  Campillo[13] 5 8.1 < 3 mo TTS balloon Maximum:15 

mm
1: 60% 100 No 24 m
2: 40%

  Ukleja[17] 61 6 2 mo TTS balloon Ranged from 6 
to 18 mm

1: 28% 100 Perforation NR
2: 33% 2.2%
3: 26%

> 3: 13.1%
  Alasfar[5] 29 23 Median: TTS balloon 12 mm 1: 86% 100 No NR

52 d 2: 3.5%
3: 10.5%

  Mathew[6] 58 6.5 66.2 d TTS balloon Stoma no larg-
er tan 12 mm

1: 40% 97 Perforation NR
2: 31% 3.2%
3: 16%

> 3: 10%
  Espinel[22] 22 4.1 126 d TTS balloon Initial: 12-15 mm 1: 68.1% 100 1 microperfora-

tion
27 m

2: 27.2% (4.5%)
≥ 3: 4.5%

Table 1  Dilation treatment of gastrojejunal strictures after gastric bypass-clinical data of reported series

NR: Not reported; TTS: Through-the-scope.
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bursts until the desired diameter was reached. However, 
cannulation of  the narrowed stoma with the papillotome 
can be difficult and hazardous in the hands of  inexperi-
enced endoscopists.

Surgical revision
The need for reconstructive surgery of  a stomal stricture 
is extremely rare (0.4%)[15]. This terapeutic option is gen-
erally used when no improvement is achieved after four 
consecutive endoscopic dilations. In most cases surgical 
revisions are performed laparoscopically. Laparoscopic 
revision of  a strictured anastomosis is a technically chal-
lenging procedure that is expensive and carries a signifi-
cant morbidity.

GOAL OF THE TREATMENT
The endpoint for gastrojejunal anastomotic stricture 
dilatation is yet to be established. While the immediate 
goal is to provide symptomatic relief, a narrow stomal 
outlet must be maintained so that long-term weight loss 
is achieved. In a 1996 survey of  the American Society 
for Bariatric Surgery, members generally agreed on a gas-
trojejunal anastomotic diameter of  12 mm[38]. For Lee et 
al[1] the goal of  dilation was to obtain a stoma > 11 mm 
in diameter, but not excessively large (they do not rec-
ommend to dilate the stoma above 15-18 mm), in order 
to maintain the restrictive integrity of  the bypass surgery 
to ensure continued weight loss and to minimize the risk 
of  major complications. Barba et al[12] dilate to get at least 
a size of  15 mm in order to reduce the possibility of  
symptomatic recurrence.

RESULTS
The results of  the various series are shown in Table 1. 
Stenosis of  the GJ occurs in approximately 3%-27% after 
gastric bypass. Most patients with anastomotic strictures 
were diagnosed within 3 mo of  surgery. ED by means of  
a balloon or bougie is considered the treatment of  choice. 
Both techniques (TTS balloon dilators, Bougienage dila-
tors) are safe and do not require hospitalization. The op-
timal technique for dilation of  stomal strictures remains 
to be determined, but many authors prefer the use of  
TTS balloon catheters. The dilation strategy is variable 
among different authors, although the goal of  treatment 
is similar: dilating them to at least 15 mm to decrease 
the chance of  recurrence. The success rate ranges from 
77%-100%, and in the majority, it is achieved in the first 
or second session. Complications are rare. Cases of  per-
foration are generally managed conservatively without 
surgical revision.

CONCLUSION
Stomal stenosis (gastrojejunal anastomotic stricture) 
occurs in approximately 3% to 12% of  patients after 
RYGB and should be suspected when patients pres-

ent with dysphagia, nausea, and vomiting. Endoscopic 
dilation of  stomal stenosis via through-the-scope bal-
loon dilation or wire-guided bougie dilation is safe and 
highly effective, and should be considered the primary 
treatment for this complication. Most patients can be 
successfully treated with 1 or 2 sessions, and surgical re-
vision is rarely necessary. Overaggressive dilation should 
be avoided in order to reduce the risk of  perforation and 
avoid dumping symptoms.
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Abstract
Endoscopic submucosal dissection (ESD) enables direct 
submucosal dissection so that even large early-stage 
gastrointestinal tumors can be resected en bloc . ESD 
has recently been applied to the colorectum since it 
was originally developed for use in the stomach. How-
ever, colorectal ESD is technically more difficult with 
an increased risk of perforation compared with gastric 
ESD. In addition, this procedure is seldom performed 
in Western countries. Consequently, further techni-
cal advances and the availability of a suitable clinical 
training system are required for the extensive use of 
colorectal ESD. In this topic highlight, we review the 
most recent developments in colorectal ESD.
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INTRODUCTION
Endoscopic submucosal dissection (ESD) was developed 
in Japan in the late 1990s to resect early gastric cancer en 
bloc[1-3]. ESD enables submucosal dissection with direct 
visualization of  the cutting line using special electrosurgi-
cal knives, so that even large early-stage gastrointestinal 
tumors, with severe scarring and/or in difficult locations 
can be resected en bloc[4,5]. The primary advantages associ-
ated with en-bloc resection are enhanced curability and 
more accurate histological assessment. Accurate histo-
logical assessment is essential for predicting the risk of  
lymph-node metastasis following endoscopic resection of  
a lesion, which makes it possible to decide on the most 
suitable treatment strategy for each individual patient[6].

LIMITATIONS OF COLORECTAL ESD
There are several anatomical features of  the colorectum, 
including its longer length, narrower lumen, extensive 
angulation and thinner walls, which make the colorectal 
ESD technically more difficult than gastric ESD[7-14]. 
As a result, colorectal ESDs are not widely performed 
even by Japanese endoscopists because of  the greater 
level of  technical difficulty, longer time of  operation 
and increased risk of  immediate or delayed perforations 
compared with colorectal endoscopic mucosal resection 
(EMR).
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The perforation rate during the early stages of  ESD 
development was more than 10%[11-12]. However, with 
advances and refinements in various instruments and 
devices used in colorectal ESDs and accumulated expe-
rience of  the endoscopists have resulted in decreased 
perforation rates despite the fact that a systematic edu-
cational and clinical training system has yet to be estab-
lished in Japan.

Given the extent of  these ESD limitations, it should 
come as little or no surprise that colorectal ESDs are 
seldom performed in Western countries[15] except by a 
relatively small group of  endoscopists most of  whom 
have received specialized training in Japan.

Continued improvement by individual endoscopists 
in their technical skills, further advance and refinement 
of  instruments and devices such as electricosurgical 
knives along with the development of  even more effec-
tive submucosal injection agents and the introduction of  
improved traction systems should facilitate easier, faster 
and safer colorectal ESD procedures in the relatively 
near future. Establishment of  a suitable clinical training 
system will be necessary, however, to encourage the use 
of  colorectal ESD in Japan and elsewhere on a long-
term basis.

CLINICAL TRAINING SYSTEM
Colorectal ESD has been proven safe and effective when 
performed by highly experienced endoscopists although 
this procedure is not widespread even in Japan and is 
seldom performed in Western countries[15,16]. The main 
reasons for this are that colorectal ESD is extremely 
challenging technically, the operation time is substantially 
longer than EMR, particularly for less experienced en-
doscopists in the initial stages of  the learning curve, and 
the risk of  perforation is considerably higher than with 
EMR. Unfortunately, there are no formal educational 
and clinical training programs for colorectal ESD in Ja-
pan at the present time. Likewise, there are no guidelines 
concerning the most effective training strategy for color-
ectal ESD with few published reports on this specific 
subject.

It is necessary to establish a learning curve so as to 
decrease the colorectal ESD complication rate. We previ-
ously reported that the experience of  performing at least 
50 colorectal ESDs at a number of  specialized medical 
facilities significantly decreased the risk of  complications 
at those facilities with an odds ratio of  0.4[8].

We recommend that a minimum of  20 gastric ESDs 
should be performed before first attempting colorectal 
ESD[10], but there is an important distinction between 
Japan and Western countries that should be noted here. 
The incidence and detection rates for early stage gastric 
cancer are much lower in Western countries. It is advis-
able, therefore, that initial colorectal ESDs undertaken 
by Western endoscopists should be performed in the 
rectum because endoscopic treatment of  rectal lesions 
are technically less difficult with a lower risk of  perfora-

tion. During such rectal ESD procedures, the use of  
an upper gastrointestinal endoscope is recommended 
because it is easier to manipulate than a conventional 
colonoscope. In addition, we suggest that endoscopists 
begin by performing colorectal ESDs on smaller lesions 
and less-experienced endoscopists should not attempt to 
perform colorectal ESDs in more challenging cases in-
cluding those with larger lesions particularly lesions that 
are 50 mm or more in size[8] and lesions with ulceration 
scarring.

Appropriate professional guidance in learning to 
perform ESD is an important consideration in terms 
of  the learning curve at least in the early phases of  such 
endoscopic training[17,18]. Gastric ESDs performed in Ja-
pan under the supervision of  experienced endoscopists 
on 30 lesions by resident endoscopists, who had already 
learned the basic techniques, were shown to be safe and 
feasible with equivalent complete resection rates and 
acceptable complication rates compared with gastric 
ESDs performed by more experienced endoscopists[17]. 
Sakamoto et al[18] showed that colorectal ESD can be 
performed without serious complications by trainee en-
doscopists under the guidance of  experienced specialists. 
In addition, they suggested that trainee endoscopists can 
perform colorectal ESDs safely and independently after 
preparatory training and experience with 30 cases based 
on retrospective analysis.

NEW EQUIPMENT
Electrosurgical knives
The standard needle knife and an insulation-tipped elec-
trosurgical knife (IT knife) (KD-610L; Olympus Co., To-
kyo, Japan) were initially used in performing early gastric 
ESDs, but safer electrosurgical knives intended for use 
in the esophagus and colorectum have been developed 
by several Japanese endoscopists during the past decade 
including: Flex knife (KD-630L; Olympus)[7,14], Hook 
knife (KD-260R; Olympus)[19], Flush knife (DK2618JN; 
FUJIFILM, Saitama, Japan)[20], B-Knife™ (Zeon Medi-
cal, Tokyo, Japan)[8,9] and Mucosectom® (Pentax, Tokyo, 
Japan)[10]. All of  these knives have been used in colorec-
tal ESDs with varying degrees of  success.

In addition to being considerably safer to use in com-
parison to earlier instruments, the latest electrosurgical 
knives feature highly functional points. In fact, several 
more unique electrosurgical knives have been introduced 
since late 2010 (Figure 1).

The first of  these is a shorter, thinner needle knife 
with a small apical disk at the tip the Dual knife (KD-
650Q: Olympus), which is an improved version of  the 
Flex knife (Figure 1A)[21]. The latest design overcomes 
some of  the previous problems with the Flex knife such 
as difficulty in adjusting knife length, frequent accumula-
tion of  debris at the knife tip during ESD and slippage 
of  the knife tip away from the endoscopic operating 
field especially in cases involving scarring or loose tis-
sues. The small disk is useful for marking and conduct-
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ing hemostasis in the closed position (Figure 2) and 
stabilization of  knife movement in the open position 
(Figure 1A) even in scarring and loose tissue cases. The 
Dual knife has two different fixed knife lengths: 2 mm 
for gastric ESD and 1.5 mm for esophageal and colorec-
tal ESDs.

The Flush knife is another kind of  needle knife that 
has the added advantage of  allowing local injection. A 
new Flush knife with a ball-shaped tip [Flush knife ball-

tipped (BT) type; DK2618JB; FUJIFILM][22] has recently 
been developed to improve the hemostatic function of  
the standard model. In addition, the ball-tip reduces the 
procedure time in both upper and lower gastrointestinal 
ESDs compared with the standard Flush knife because it 
facilitates scooping up incision and dissection tissues.

Finally, the B-Knife is a bipolar current knife that re-
sults in safer procedures by reducing the risk of  perfora-
tions occurring during ESD. Although a ball-tipped type 
B-Knife had previously been developed, two tongue-
type electrosurgical knives (Figure 1E and F) have also 
been reported as being safer to use recently[23,24]. The 
basic cutting technique of  these knives involves grasping 
the mucosal or submucosal tissues and pulling back with 
coagulation resulting in a safer procedure although cut-
ting speed is reduced. A report on using these knives in 
more difficult colorectal ESD cases is expected reason-
ably soon.

Submucosal injection agents
Submucosal injection solutions are used to lift lesions, 
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Figure 1  Newly developed electrosurgical knives for colorectal endoscopic submucosal dissection. A: Dual knife; B: Flush knife including Ball-Tipped (BT) 
type; C: B-Knife BT type; D: Mucosectom 2 (thin type); E: Safe knife V; F: Clutch cutter; G: SB knife.

Figure 2  Dual knife in closed position.
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but the lengthier ESD procedure requires a longer-
lasting elevation to provide direct visualization of  the 
cutting line during dissection of  the submucosal layer. 
Japanese endoscopists generally use glycerol, which con-
sists of  10% glycerol and 5% fructose in normal saline 
solution[25], along with a small amount of  indigo-carmine 
dye and sodium hyaluronate acid injected into the sub-
mucosal layer[26] as submucosal injection agents for 
colorectal ESDs. The use of  these agents has resulted 
in safer, easier and more effective ESDs than using just 
normal saline.

We also have successfully demonstrated the efficacy 
of  using CO2 as a satisfactory submucosal injection 
agent during ESD procedures in preliminary animal 
studies[27]. An important advantage of  CO2 injection is 
that the increased pressure from the CO2 produces a 
partial physical dissection of  the fibrous submucosal 
connective tissues thereby making it easier to dissect the 
submucosal layer. Other important advantages besides 
its overall effectiveness are: CO2 does not cause tissue 
damage, is non-allergenic, safer for patients, relatively in-
expensive and commonly available worldwide. The next 
stage of  our investigation on the effectiveness of  CO2 as 
a submucosal injection agent will involve a larger number 
of  porcine models and practical clinical demonstrations.

In conclusion, the use of  colorectal ESD has been 
proven to be both safe and highly effective in Japan 
when performed primarily by a selected group of  highly 
skilled and experienced endoscopists. With further tech-
nical advances and refinements and the establishment 
of  a suitable clinical training system required, however, 
before performing colorectal ESDs, colorectal ESD will 
become more common in clinical practice not only in 
Japan, but throughout the rest of  the world as well.
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Abstract
Since endoscopic ultrasound (EUS) was developed in 
the 1990s, EUS has become widely accepted as an im-
aging tool. EUS is categorized into radial and linear in 
design. Radial endoscopes provide cross-sectional im-
aging of the mediastinum, gastrointestinal tract, liver, 
spleen, kidney, adrenal gland, and pancreas, which has 
highly accuracy in the T and N staging of esophageal, 
lung, gastric, rectal, and pancreatic cancer. Tumor 
staging is common indication of radial-EUS, and EUS-
staging is predictive of surgical resectability. In con-
trast, linear array endoscope uses a side-viewing probe 
and has advantages in the ability to perform EUS-
guides fine needle aspiration (EUS-FNA), which has 
been established for cytologic diagnosis. For example, 
EUS-FNA arrows accurate nodal staging of esophageal 
cancer before surgery, which provides more accurate 
assessment of nodes than radial-EUS imaging alone. 
EUS-FNA has been also commonly used for diagnose 
of pancreatic diseases because of the highly accuracy 
than US or computed tomography. EUS and EUS-FNA 
has been used not only for TNM staging and cytologic 

diagnosis of pancreatic cancer, but also for evaluation 
of chronic pancreatitis, pancreatic cystic lesions, and 
other pancreatic masses. More recently, EUS-FNA has 
developed into EUS-guided fine needle injection includ-
ing EUS-guided celiac plexus neurolysis, celiac plexus 
block, and other “interventional EUS” procedures. In 
this review, we have summarized the new possibilities 
offered by “interventional EUS”.
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INTRODUCTION
Endoscopic ultrasound (EUS) was developed as a useful 
diagnosis modality and is used in the treatment of  gas-
trointestinal and pancreatobiliary diseases. Since the de-
velopment of  EUS-guided fine needle aspiration (EUS-
FNA) with a curved linear array echoendoscope, there 
have been many reports about the use of  EUS-FNA for 
the treatment of  various kinds of  lesions. Subsequently, 
many authors have described other therapeutic uses for 
EUS, including EUS-guided biliary drainage, ethanol 
injection, and anti-tumor agent injection, etc., and these 
EUS-guided techniques have been termed “interventional 
EUS” procedures. In this article, we report the various 
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applications of  interventional EUS, especially focusing 
on recent updates.

EUS-GUIDED BILIARY ACCESS/DRAINAGE
EUS-guided biliary drainage, which includes EUS-guided 
transpapillary rendezvous[1], choledochoduodenostomy[2], 
and hepatogastrostomy[3], has been described previously. 
Since endoscopic retrograde cholangiopancreatography 
(ERCP) is a transpapillary technique, these alternative 
techniques are indispensable when ERCP is unsuccess-
ful in patients with obstructive jaundice or acute chol-
angitis. In 1996, Wiersema et al[4] first described EUS-
guided cholangiography. Since then, various case studies 
have been reported; however, it still carries a risk of  
serious morbidity, including bile leakage, bleeding, or 
pneumoperitoneum[5,6]. In most series, the procedure has 
been described as follows: an echoendoscope is used, 
the bile duct is punctured with a 22-gauge needle under 
fluoroscopic guidance, and a guidewire is inserted into 
the bile duct. Then, a needle knife is used in incision 
mode under EUS guidance, and the bile duct is dilated 
up to 9-Fr by placing a dilator over the guidewire, before 
a self-expanding metallic stent is pushed through the 
choledochoduodenostomy site and into the extrahepatic 
bile duct[6]. The success rate has been reported to range 
from 50%-100%[7-10] in recent series, which suggests that 
EUS-guided biliary drainage is a feasible alternative to 
transpapillary drainage (Figure 1).

EUS-GUIDED PANCREATIC PSEUDOCYST 
DRAINAGE PROCEDURE
EUS-guided drainage has emerged as a treatment for 
pancreatic pseudocyst drainage, and the development 
of  a large-channel echoendoscope has enabled it to be 
accomplished as a single step procedure[11]. Pancreatic 
pseudocysts sometimes become huge and symptomatic, 
and only a few cases are spontaneously resolved without 
effective treatment. For many years, surgical or percu-
taneous drainage has been the standard treatment. Re-
cently, EUS-guided cystogastrostomy was developed and 
is now considered to be a feasible option for endoscopic 
treatment, as it is a very effective and minimally invasive 
approach for the management of  symptomatic pancreat-
ic pseudocysts. First, a linear echoendoscope is inserted 
into the stomach transorally, and pancreatic pseudocysts 
or fluid collections are identified. After it has been con-
firmed that the distance between the gastric wall and the 
cyst wall is less than 1 cm, a 19 G needle is inserted un-
der EUS-guidance into the pseudocyst, and a guidewire 
is placed into and coiled within the pseudocyst under 
fluoroscopic guidance. Subsequently, the needle is re-
trieved, and the gastric wall is dilated with a dilator; and 
finally, a nasocystic drainage tube or double pig-tail tube 
is put in place to drain the pseudocyst into the intestine. 
Some high quality case reports involving this procedure 
have been published[12]. Varadarajulu compared the clini-

cal outcomes of  EUS-guided cystogastrostomy with 
surgical cystogastrostomy for the management of  pa-
tients with uncomplicated pancreatic pseudocysts. There 
were no significant differences in success rates (100% vs 
95%, P = 0.36), procedural complications (none in either 
cohort), or reinterventions (10% vs 0%, P = 0.13) be-
tween the surgery and EUS-guided cystogastrostomy[13]. 
Varadarajulu also performed a cohort study involving a 
total of  60 cases to evaluate the rates of  technical suc-
cess, treatment success, and complications and reported 
that the rates of  technical and treatment success were 
95% and 93%, respectively. The minor complication 
of  stent migration was encountered in 1 of  60 patients 
(1.7%)[14]. These reports demonstrate that EUS-guided 
cystogastrostomy is technically feasible and is associated 
with a clinically similar outcome to surgical treatment.

FORWARD-VIEWING ENDOSCOPIC 
ULTRASOUND FOR INTERVENTIONAL EUS
Recently, a forward-viewing curved echoendoscope, 
which is expected to encourage the development of  
novel procedural techniques for interventional EUS, 
has been developed as an alternative to the linear array 
echoendoscope. The forward-viewing curved echoen-
doscope was first introduced for pancreatic pseudocyst 
drainage in 2007[15]. Its main modifications are forward-
viewing options and a curved-linear array with a narrow 
field of  vision. However, the working channel does not 
have a forceps elevator. Voermans et al[15,16] reported that 
this echoendoscope has the advantage of  enabling the 
creation of  a cystogastrostomy and/or duodenostomy 
guided by EUS without having to puncture at an angle. 
The straight line configuration of  the scope enables 
the axial application of  force during needle insertion 
and stenting. Some cases in which the forward-viewing 
echoendoscope was used for pancreatic pseudocyst 
drainage have been reported[2,16,17]. In these cases, the 
pseudocyst was visualized via the forward-viewing echo-
endoscope with color Doppler to allow the vasculature 
to be avoided, and then a 19-gauge needle was inserted 
into the pseudocyst under EUS guidance. Alternatively, 
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Figure 1  Endoscopic ultrasound-guided biliary drainage[5].



a technique similar to that used for cystogastrostomy 
with a linear array echoendoscope was employed. Since 
the echoendoscope and the needle are held in a straight 
line, the device can be maintained in the same posi-
tion throughout the procedure, making it less difficult 
than using a linear array echoendoscope. However, the 
forward-viewing echoendoscope has some limitations 
including its narrow imaging range and the absence of  a 
forceps elevator[18], and so further large-scale studies are 
needed to evaluate the forward-viewing echoendoscope.

EUS-GUIDED ONCOLOGIC 
INTERVENTIONS
EUS-guided fine needle injection of  chemotherapeutics, 
fiducial marker placement, and brachytherapy have also 

been described. TNFrade (GenVec, Gaithersburg, Md) 
is an injectable agent that is injected into unresectable 
pancreatic tumors under EUS-guidance[19]. Then, con-
ventional chemoradiotherapy is added to facilitate tumor 
death. Despite significant effectiveness being noted at 
1 year, overall survival was not significantly improved. 
Another group reported on EUS-guided paclitaxel in-
jection using OncoGel (ReGel/paclitaxel, BTG Inter-
national, West Conshocken, PA), which resulted in the 
high localization of  paclitaxel in the pancreas without 
pancreatitis[20]. The same group has also used LC beads 
(Biocompatibles International plc, Farnham, Surrey, 
United Kingdom), which are designed for the delivery 
of  the chemotherapeutic agent irinotecan, to transport 
the agent into the pig pancreas. In addition, the delivery 
of  OncoVex-GMCSF or 5-FU sustained polymer into 
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Figure 2  Endoscopic ultrasound-guided fiducial marker placement for locally advanced pancreatic cancer[22]. 
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Figure 3  Endoscopic ultrasound-guided fiducial marker placement for locally advanced pancreatic cancer[22].
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the pancreas has also been described[21].
Gold fiducial marker placement has been described 

for stereotactic body radiotherapy for locally advanced 
pancreatic cancer[22] or other abdominal applications, 
often in combination with the Cyberknife system. Pish-
vaian et al[23] reported their experiences of  EUS-guided 
fiducial marker placement, which was successful in 
84.6% of  cases. In addition, a 19 gauge needle was used 
in previous series, and some recent reports described the 
use of  a 22 gauge needle for fiducial placement into mul-
tiple sites; therefore, and further large series are needed 
to evaluate which needle is most useful for treating pan-
creatic cancer.

EUS-guided brachytherapy (EUS-BrTx) was first re-
ported in 1999[24] and is still limited to small case series, 
which revealed that this technique results in temporary 
pain relief  and a marginal survival benefit. EUS-BrTx is 
currently widely used for treating tumors in various loca-
tions such as head and neck cancer, esophageal cancer, 
rectal cancer, and pancreatic cancer. Sun et al[25] reported 
their experience of  EUS-BrTx in a total of  15 cases of  
unresectable pancreatic cancer in which 11 to 33 seeds 
were implanted per patient. They reported a mean radio-
activity of  0.89 mCi per seed and a mean total implanted 
activity of  20 mCi, and the treatment resulted in a partial 
response rate of  26.7%, a minor response rate of  20%, 
a stable disease rate of  33.3%, and a disease progres-
sion rate of  20%. These reports are still preliminary 
experiences, and further development and larger series 
are needed to evaluate these techniques in more detail 
(Figures 2 and 3).

EUS-GUIDED PANCREATIC CYST 
ABLATION
EUS-guided pancreatic cyst ablation using ethanol has 
recently been reported. In this procedure, 80%-99% 
ethanol is injected using an EUS-guided fine needle with 
or without chemotherapeutic agents. The complete cyst 
eradication rates are 33% to 79% at the 3 mo to 12 mo 
follow-up periods; however, complications, including 
mild pancreatitis or abdominal pain, have been reported 
to be associated with this procedure[26-28]. In addition, 
experience of  this method is limited, and further evalua-
tions are needed.

EUS-GUIDED GASTROINTESTINAL
TRACT INTERVENTIONS
EUS-guided luminal anastomosis has been reported in 
some small studies. Fritscher-Ravens et al[29] reported 
the feasibility of  EUS-guided gastrojejunostomy in a 
swine model. Sakamoto et al[30] reported on the use of  
endoscopic pancreaticogastrostomy reconstruction with 
pancreatic stent placement for pancreatic stenosis after 
surgery. A 19 gauge needle was inserted into the main 
pancreatic duct via the gastric wall under EUS guidance, 
and after guidewire placement and dilatation using a 6-Fr 

dilator, followed by a 5-Fr dilator, a 5 cm pancreatic stent 
was put in place. Kamaka et al[31] reported endoscopic 
ultrasound guided transluminal removal of  gallstones. To 
do this, they employed EUS-guided choledochoduode-
nostomy; i.e., a 19 gauge needle was used to puncture the 
gallbladder, a 0.035-inch guidewire was placed and coiled 
inside the gallbladder, the gastric wall was dilated to 9-Fr 
using dilators, and a pig-tail type stent was deployed in 
the gallbladder. After 11 d, a 4 cm covered metal stent 
was inserted via the fistula, and the gallstones were re-
moved via the choledochoduodenostomy. However, these 
reports are preliminary and experimental, and further 
clinical trials are needed; however, it has been proven that 
EUS-guided interventions in the gastrointestinal tract are 
feasible.

CONCLUSION
Most of  these EUS-guided interventions are experi-
mental. More innovations to facilitate safe EUS-guided 
interventions are needed including novel techniques and 
devices. Well-designed clinical trials are also necessary, 
and EUS-guided interventions could be applied to many 
applications in future.
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Abstract
Endoscopic retrograde cholangio-pancreatography is 
the most appropriate technique for treating common 
bile duct and pancreatic duct stenosis secondary to 
benign and malignant diseases. Even if the procedure 
is performed by skillful endoscopist, there are patients 
in whom endoscopic stent placement is not pos-
sible. Common causes of failure include complex peri-
papillary diverticula, prior surgery procedures, tumor 
involvement of the papilla, biliary sphincter stenosis, 
and impacted stones. Percutaneous trans-hepatic bili-
ary drainage (PTBD) and surgical intervention carry 
morbidity and mortality. Recently endoscopic ultraso-
nography-guided biliary drainage has been reported as 
an alternative technique. Endoscopic ultrasonography-
guided biliary drainage using either direct access or 
a rendezvous technique has attracted attention as an 
alternative procedure to PTBD, with a technical suc-
cess between 75%-100% and with low complication 
rate. We have reviewed published data on EUS guided 
biliary drainage procedures with the aim of summariz-
ing the efficacy and safety of this promising method.
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INTRODUCTION
Endoscopic retrograde cholangio-pancreatography 
(ERCP) is the most appropriate technique for treating 
common bile duct and pancreatic duct stenosis second-
ary to benign and malignant diseases. Biliary and/or pan-
creatic duct cannulation and visualization are successful 
with ERCP in a high percentage of  cases managed by 
experienced hands. The ERCP with stent insertion in 
patients with malignant pancreatic-biliary strictures has a 
success rates between 70% to 95%[1-3]. However, even if  
the procedure is performed by skillful endoscopist, there 
are patients in whom endoscopic stent placement is not 
possible. Common causes of  failure include complex 
peri-papillary diverticula, prior surgery procedures (such 
as gastrectomy with Billroth Ⅱ anastomosis), tumor in-
volvement of  the papilla, biliary sphincter stenosis, and 
impacted stones[4].

In these cases percutaneous trans-hepatic biliary drain-
age (PTBD) or surgical intervention is required, although 
both these methods carry morbidity and mortality.
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Some disadvantages with the percutaneous approach 
include the need to traverse the liver, a decreased quality 
of  life due to the presence of  external drainages and a 
significant morbidity and mortality, 7% and 5% respec-
tively[4-5]. Endoscopic ultrasonography (EUS) is a widely 
accepted modality for the diagnosis of  gastrointestinal 
and pancreatobiliary diseases. In 1992, Vilmann et al[6] 
published the first case report of  EUS-guided fine needle 
aspiration (EUS-FNA) of  a lesion in the pancreas head 
using a curved linear array echoendoscope. Since then, 
many researchers have expanded the indications for 
EUS-FNA to include various kinds of  lesions, and also 
for therapeutic purposes. EUS-guided cholangiography 
was first described by Wiersema et al[7] in 1996. Recently 
endoscopic ultrasonography-guided biliary drainage has 
been reported as an alternative technique by many re-
searchers[8-28]. Endoscopic ultrasonography-guided biliary 
drainage (EUS-BD) using either direct access or a rendez-
vous technique has attracted attention as an alternative 
procedure to PTBD, with a technical success between 
75%-100% and with low complication rate[8-27].

Indeed another important advantage of  EUS-BD 
compared with external PTBD is better quality of  life due 
to the internal placement of  the stent: this is undoubtedly 
a desirable goal; moreover, if  allowed by local facilities, 
EUS-BD performed in the same session of  the failed 
ERCP, in the same room and under the same sedation, 
could have many advantages for the patient and could 
be a rational approach also from the cost standpoint. 
On the other hand, the EUS guided biliary drainage, has 
major limitation due to fewer cases reported till date and 
lack of  long term data. Because of, the technical diffi-
culty encountered during re-intervention and problem of  
stent migration, the expertise needed for such procedure 
is a major limitation of  the techniques. Furthermore, 
comparative studies of  EUS-BD vs PTBD are required 
to select the optimal candidates and to best evaluate the 
technical and treatment outcomes also in terms of  quality 
of  life and costs.

TECHNIQUE
EUS-guided biliary drainage includes two methods: a 
rendezvous technique and a direct access technique, and 

two approach routes: trans-gastric approach and trans-
duodenal approach.

Rendezvous
Once the echoendoscope is positioned in the stomach 
or duodenum, and the bile duct is visualized by endo-
sonography, the bile ducts are punctured with a 19- or 
22-gauge needle, bile is aspirated and iodine contrast is 
injected through the EUS needle to display the intra-he-
patic and extra-hepatic bile ducts. Because of  a standard 
needle has be inserted, a 2.6 mm working channel echo 
endoscope can be used for this procedure. After confir-
mation of  bile duct puncture, a guide wire is advanced 
distally through any stricture and across the papilla using 
fluoroscopic guidance. When the guide wire has passed 
through the papilla into the duodenum, the endoscope 
exchange is performed: the EUS scope is removed leav-
ing the guide wire in place and a duodenoscope is passed 
by the side of  the EUS-placed guide wire up to the pa-
pilla. Finally, the guide wire is grasped with a snare or 
forceps and pulled back out the working channel of  the 
duodenoscope for subsequent over-the-wire cannula-
tion, the access to the common bile duct is achieved and 
a standard endoscopic retrograde cholangiography with 
stent placement can be performed.

EUS-guided choledocho-duodenostomy
The technique is basically similar to EUS-guided drain-
age of  pancreatic pseudocyst. A EUS endoscope with 
large working channel is introduced, and the tip is placed 
in the duodenal bulb. The common bile duct is displayed 
from the duodenal bulb. The position is chosen based 
on EUS evaluation of  the distance between the gastro-
intestinal wall and the bile duct over the stricture. A 22 
G or 19 G needle is advanced and a puncture, under real 
time and under color Doppler assistance, is performed. 
After puncture, bile is aspirated and iodine contrast is in-
jected to obtain a cholangiogram (Figure 1); a guide wire 
is positioned in the bile duct and a new papilla is cre-
ated by precut or dilatation with catheter balloon; when 
a thin wire was initially used, the wire is replaced with a 
0.035 inch wire. Finally, when indicated, a plastic stent 
is placed. The absence of  intra-abdominal leakage of  
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Figure 1   Cholangiogram obtained with iodine contrast injection through the endoscopic ultrasound-needle.



contrast medium is confirmed on X-ray fluoroscopy. In 
recent reports, a covered self-expandable metallic stent 
(SEMS) instead of  plastic stent is placed through the 
choledocho-duodenostomy site into the extra-hepatic 
bile duct (Figure 2). In case of  stent occlusion a guide 
wire is inserted into the bile duct through an occluded 
stent using an ERCP catheter, the stent is then removed 
using a snare, keeping the guide wire in place. Finally, a 
new stent is inserted over the guide wire.

REVIEW OF LITERATURE 
Rendezvous
In six reports[9,11,12,17,23,26] on EUS-guided rendezvous 
technique describing a total of  45 patients, the overall 
success rate was 80% (36/45). The complication rate was 

4% (2/45), including pneumoperitoneum and bile leak-
age. In a recent largest case series reported by Maranki et 
al [29], of  the 49 patients who underwent the intra-hepatic 
and extrahepatic approach only using EUS-guided ren-
dezvous technique, the overall success rate of  trans-pap-
illary stenting was 65% (32/49). A rendezvous technique 
is feasible only when the endoscope can be advanced to 
the papillary orifice for retrieval of  the guide wire. The 
EUS-rendezvous is used solely to puncture the obstruct-
ed bile duct and pass a guide wire through the native 
papilla to allow subsequent ERCP. Potential advantages 
of  EUS-rendezvous access include achievement of  bili-
ary drainage at a single session by using conventional 
ERCP techniques. Though the stent patency and late 
complications at long term follow-up of  patients treated 
with this technique have not yet been reported in detail, 
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Figure 2  Covered self-expandable metallic stent placed through the choledocho-duodenostomy site into the extra-hepatic bile duct.

Figure 3  Puncture of the intra-hepatic duct.  Figure 4  Puncture of the bile duct with iodine contrast injection.
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those result seem to be basically the same as those of  
endoscopic trans-papillary biliary stent placement.

EUS-guided choledocho-duodenostomy
EUS guided choledocho-duodenostomy was first re-
ported by Giovannini in 2001. Several studies have 
evaluated the role of  EUS-CDS[8,12,13,18,19,23,25,27-30]. In these 
studies there are many differences in terms of  type of  
devices used to create the fistula: needle knife or sphin-
terotome, 19 G or 22 G needles or needles followed by 
a needle knife. In 94% of  cases the transduodenal stents 
were successfully inserted. The rate of  treatment success 

was 100% among the patients with successful bile duct 
access. Theoretically one-step method with direct punc-
ture of  the extra-hepatic bile duct may reduce the risk 
of  guide wire dislocation while the instruments are ex-
changed. The rate of  complications reported was 15%, 
including bile peritonitis and pneumoperitoneum. Park 
et al[28] reported 5 cases of  EUS-BD puncture with one-
step placement of  a fully covered SEMS. Although the 
follow-up periods were short (median, 6 mo; range, 2-7 
mo), there was only one re-intervention necessitated by 
stent migration. So a longer stent patency using a fully 
covered metal stent can be expected. After that, sev-
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  Authors Cases Technical success Clinical success Method Stent used Early complications Late complications
  Giovannini[20] 2 100% 100% CDS 1 10 F PS 1 --- ---

HGS 1 10 F PS and PCSEMS 1
  Burmester et al[8] 4 75% (1 failure) 100% CDS 1 8.5 F PS --- ---

HGS 1
HJS 1

  Mallery et al[9]  2 100% 100% RTPS 2 USEMS --- ---
  Püspök et al[13] 6 83% (1 failure) 80% (1 failure) CDS 4 7-10 F PS: 4 Cholecistitis 1 ---

HJS+R 1 7 F PS + USEMS: 1
  Ang et al[18] 2 100% 100% CDS 2 7 F PS Pneumoperitoneum 1 ---
  Fujita et al[19] 1 100% 100% CDS 1 7 F PS --- ---
  Bories et al[20]   11 91% (1 failure) 80% HGS 11 7-10 F PS 7 PS: 1 ileus and 2 occlusion SEMS: 1 migration and 

2 occlusion due to tissue 
ingrowth 

PCSEMS 3 SEMS: 1 biloma and 1 cholan-
gitis due to stent shortening

  Will et al[17] 8 90% (1 failure) 88.9% (1 failure) HES 1 8.5 F PS 3 Slight pain 2 Cholangitis 1
HGS 4 PCSEMS 2
HJS 1 USEMS 2

RTPS 1
  Itoi et al[25] 4 100% 100% CDS 4 7 F PS 3 Peritonitis and bleeding 1 Occlusion 1

5 F NBD 1
  Tarantino et al[23] 8 100% 100% CDS 4 10 F PS --- ---

RTPS 4
  Yamao et al[24] 5 100% 100% CDS 5 7-8.5 F PS Pneumoperitoneum 1 Migration 1

Occlusion 5
  Kahaleh and Maranki
  et al[10,12,16,29]

  49 84% (8 failure) 98% TPSA 32 10 F PS Pneumoperitoneum 4 Occlusion 1
SIAS 1 USEMS Bleeding 1
HGS 4 Biliary peritonitis 1
CDS 4 Abdominal pain 1

Aspiration pneumonia 1
  Hanada et al[27] 4 100% 100% CDS 4 6-7 F PS --- ---
  Brauer et al   12 92% (1 failure) 72% CDS 4 10 F PS 5 Duodenal perforation 1 ---

RTPS 7 USEMS 6 Respiratory failure 1
  Park et al[28]   14 100% 100% CDS 5 FCSEMS Pneumoperitoneum 2 Migration 1

HGS 9
  Lai et al[32] 1 100% 100% CDS 1 10 F PS ---- ----
  Martins et al[33] 1 100% 100% HGS PCSEMS ---- Migration 1 (dead)
  Park et al[34] 5 100% 100% HGS FCSEMS --- ---
  Nguyen-Tang et al[35] 5 100% 100% TPSA USEMS --- ---
  Kim et al[26]   15 80% (3 failure) 100% RTPS USEMS 8 --- ---

10 F PS 4
  Belletrutti et al[36] 1 100% 100% CDS FCSEMS --- ---
  Iwamuro et al[37] 7 100%   72% CDS 10 F PS Peritonitis 2 Occlusion 2
  Eum et al[34] 3 100% 100% CDS 2 FCSEMS --- ---

HGS 1
  Artifon et al[38] 3 100% 100% CDS PCSEMS --- ---
  Artifon et al[39] 1 100% 100% CA PCSEMS --- ---
  Siddiqui et al[40] 8 100% 88% CDS FCSEMS Duodenal perforation 1 ---
  Fabbri et al[31]   16 75% (4 failure) 100% CDS 9 PCSEMS Pneumoperitoneum 1 ---

RTPS 3

Table 1  Reports with self-expandable metallic stent placement

SEMS: Self-expandable metallic stent.
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eral reports on choledocho-duodenostomy with SEMS 
placement were published, even if  with a small number 
and with a short follow up[31-40]. More recently Fabbri et 
al[31] reported a series of  16 patients treated with SEMS (9 
choledocho-duodenostomies with SEMS placement and 
3 biliary rendezvous procedures with papillary SEMS 
placement). No major complications and no procedure-
related deaths occurred. There was one case of  pneumo-
peritoneum which was managed conservatively. The me-
dian follow-up was 170 d. None of  the patients required 
endoscopic re-intervention. This series demonstrated 
that EUS-BD with a partially covered SEMS has a high 
rate of  clinical success and low complication rates, and 
could represent an alternative choice for biliary decom-
pression.

EUS-guided hepatico-gastrostomy
EUS-guided hepaticogastrostomy was first reported by 
Burmester et al[8] in 2003. A dilated peripheral branch of  
the left intra-hepatic system that is closest to the EUS 
transducer is accessed trans-gastrically using a 19- or 
22-gauge needle or a needle knife. In the same way of  
choledocho-duodenostomy, after removal of  the needle 
stylet, bile is aspirated and contrast is injected to visual-
ize the ducts under fluoroscopy (Figures 3 and 4). A 
guide wire is then passed through the FNA needle into 
the left intra-hepatic system. The wire should be posi-
tioned deep into the peripheral intra hepatic bile ducts, 
or should pass into the duodenum across the biliary 
stricture. The trans-mural tract between the stomach and 
the left intra-hepatic system can be dilated using either 
an ERCP cannula, cystotome, bougie or dilating balloon, 
if  necessary. Finally a plastic or metallic stent is inserted 
though the hepatico-gastrostomy site into intrahepatic 
bile ducts

Review literature
Six reports are available on EUS-guided hepatico-gastros-
tomy[8,12,20,17,22,28]. The procedure was successful in 96% of  
cases (all but one case). Various types of  stents, including 
plastic stents, uncovered metal stents, and covered metal 
stents were used. Once the stents were placed, all but 
one patient (96%) had clinical success (resolution of  ob-
structive jaundice). The rate of  complications was 14% 
without mortality: 1 case of  ileus probably due to the use 
of  morphine during anesthesia, 1 case of  biloma, and 2 
cases of  cholangitis. Stent migration has been reported as 
a late complication in one case.

CONCLUSION
EUS continues to evolve with a new emphasis on im-
age guided intervention rather than image analysis. The 
development of  the large channel linear array echoen-
doscope allows more therapeutic procedures. Placing 
guide wires with EUS shows great promise in fostering 
endoscopy based therapy, and internal drainage of  ob-
structed bile ducts using the EUS method is becoming 

accepted where ERCP fails (e.g., intra-diverticular pa-
pilla, Roux-en-Y gastrojejunostomy or other previous 
surgery procedure, papilla stenosis, impacted stones, 
etc,). This procedure should be limited to facilities with 
extensive experience in therapeutic EUS and should be 
used only when attempts at decompression via ERCP are 
unsuccessful. The use of  this technique has already been 
endorsed by several studies confirming the feasibility 
and safety of  EUS−guided procedures, including many 
reports with SEMS placements (Table 1). Comparative 
trials between EUS-guided biliary drainage versus PTBD 
are lacking as well as rendezvous technique versus direct 
access technique. Finally, as more experience is gained, 
we have to determine which of  the following are more 
effective than their alternatives: transduodenal, transgas-
tric approach, rendezvous or direct access, plastic stent 
or SEMS. EUS biliary drainage is not be considered as a 
routine procedure. Additional studies to define risks and 
long-term outcomes are necessary before introducing 
these techniques in clinical practice.
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Abstract
The rupture of gastric varices results in variceal hem-
orrhage, which is one the most lethal complications of 
cirrhosis. Endoscopic therapies for varices aim to re-
duce variceal wall tension by obliteration of the varix. 
The two principal methods available for esophageal 
varices are endoscopic sclerotherapy (EST) and band 
ligation (EBL). The advantages of EST are that it is 
cheap and easy to use, and the injection catheter fits 
through the working channel of a diagnostic gastro-
scope. Endoscopic variceal ligation obliterates vari-
ces by causing mechanical strangulation with rubber 
bands. The following review aims to describe the utility 
of EBL and EST in different situations, such as acute 
bleeding, primary and secondary prophylaxis
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INTRODUCTION
Portal hypertension is a common clinical syndrome, 
defined by a pathologic increase in the portal venous 
pressure, in which the hepatic venous pressure gradient 
(HVPG) is increased above normal values (1-5 mmHg). 
In cirrhosis, portal hypertension results from the combi-
nation of  increased intrahepatic vascular resistance and 
increased blood flow through the portal venous system. 
When the HVPG rises above 10 mmHg, complications 
of  portal hypertension can arise. Therefore, this value 
represents the threshold for defining portal hypertension 
as being clinically significant and plays a crucial role in 
the transition from the preclinical to the clinical phase 
of  the disease[1-3].

The importance of  this syndrome is characterized 
by the frequency and severity of  complications, such as 
massive upper gastrointestinal bleeding from ruptured 
gastroesophageal varices and portal hypertensive gas-
tropathy, ascites, hepatorenal syndrome and hepatic en-
cephalopathy[4]. These complications are major causes of  
death and the main indications for liver transplantation 
in patients with cirrhosis.

CLINICAL COURSE OF VARICEAL BLEEDING
Portal hypertension causes the development of  porto-
systemic collaterals, among which esophageal and gastric 
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varices are the most relevant[5]. Their rupture can result 
in variceal hemorrhage, which is one the most lethal 
complications of  cirrhosis.

Prospective studies have shown that more than 90% 
of  cirrhotic patients develop esophageal varices some-
time in their lifetime and 30% of  these will bleed. When  
cirrhosis is diagnosed, varices are present in about 
30%-40% of  compensated patients and 60% of  those 
who present ascites[6]. After initial diagnosis of  cirrhosis, 
the expected incidence of  newly developed varices is 
about 5% per year[7-11].

Once developed, varices increase in size from small 
to large before they eventually rupture and bleed. Studies 
assessing the progression from small to large varices are 
controversial, showing the rates of  progression of  varices 
ranging from 5% to 30% per year[8,10-13]. The most likely 
reason for such variability is the different selection of  
patients and follow-up endoscopic schedule across stud-
ies[14]. Moreover, inter- observer variability also accounts 
for differences in the reported rates of  development of  
varices. Decompensated cirrhosis (Child B/C), alcoholic 
etiology of  cirrhosis, HVPG and the presence of  red 
wale markings in the esophageal varices at the time of  
baseline endoscopy are the main factors associated with 
the progression from small to large varices[8,12,15].

Once varices have been diagnosed, the overall annual 
incidence of  variceal bleeding accounts for 10%-15% in 
non-selected patients[16,17]. The most important predic-
tive factors are variceal size, severity of  liver dysfunction 
defined by the Child-Pugh classification and red wale 
markings[17]. These risk indicators have been combined 
in the North Italian Endoscopy Club (NIEC) index, 
which allows the classifications of  patients into different 
groups with a predicted 1-year bleeding risk. Accord-
ing to the NIEC index, patients with small varices and 
advanced liver insufficiency carry a considerable risk 
of  first bleeding. The estimated probability of  bleed-
ing within 1 year in Child-Pugh class A patients with 
large varices and red signs is 24%, compared with 20% 
for Child-Pugh C patients with small varices and no 
red signs. Overall, variceal size remains the most useful 
predictor for variceal bleeding[18]. The risk of  bleeding is 
very low (1%-2%) in patients without varices at the first 
examination, and increases to 5% per year in those with 
small varices, and to 15% per year in those with medium 
or large varices at diagnosis[10,11]. Other predictors of  
variceal first bleeding are the presence of  red signs. Vari-
ceal size and red color signs are associated with an in-
creased bleeding risk probably because they reflect direct 
parameters determining variceal wall tension (radius, wall 
thickness), which is the decisive factor determining vari-
ceal rupture[19,20]. In addition, many studies have shown 
that variceal bleeding only occurs if  the HVPG reaches a 
threshold value of  12 mmHg. Conversely, if  the HVPG 
is substantially reduced (below 12 mmHg or by > 20% 
of  the baseline levels), there is a marked reduction not 
only in the risk of  bleeding, but in the risk of  developing 
ascites, spontaneous bacterial peritonitis[21] and death.

Variceal bleeding is the most severe complication of  
cirrhosis and is the second most common cause of  mor-
tality among the patients[22]. In patients with cirrhosis, 
ruptured esophageal varices cause approximately 70% 
of  all upper digestive bleeding[23]. Mortality from variceal 
bleeding has greatly decreased in the last two decades 
from 42% in the Graham and Smith study in 1981[24] 
to the actual rates that range 6-12%[10,25]. This decrease 
results from the implementation of  effective treatment 
options, such as endoscopic and pharmacological thera-
pies and transjugular intrahepatic portosystemic shunt 
(TIPS), as well as improved general medical care. The 
general consensus is that any death occurring within 6 
wk from hospital admission for variceal bleeding should 
be considered as a bleeding-related death[26]. Immediate 
mortality from uncontrolled bleeding ranges from 4% 
to 8%[9,27-29]. Prehospital mortality from variceal bleed-
ing is around 3%[30]. Nowadays, the patients die due to 
infection, kidney failure, hepaticencephalopathy, early 
rebleeding, or uncontrolled bleeding in the first weeks 
after an initial episode. The first three ones are the most 
important late prognostic markers after the first episode 
of  bleeding[31]. Factors independently associated with a 
higher mortality are poor liver function, severe portal hy-
pertension with HVPG > 20 mmHg, and active bleeding 
at endoscopy[32,33]

The natural history of  esophageal varices in Non-
Cirrhotic Portal Hypertension (NCPH) is not known. 
Progression of  variceal size occurs at a rate of  10%-15% 
per year in patients with cirrhosis, mostly dependent 
on liver dysfunction. Such a progression of  varices in 
NCPH is less likely to occur, as the liver function con-
tinues to be normal. Similarly, a decrease in the size of  
esophageal varices, as seen in patients with cirrhosis 
with an improvement in liver function, is unlikely in 
NCPH[34-37].

ENDOSCOPIC MANAGEMENT OF 
ESOPHAGEAL VARICES 
Endoscopic therapies for varices aim to reduce vari-
ceal wall tension by obliteration of  the varix. The two 
principal methods available for esophageal varices are 
endoscopic sclerotherapy (EST) and band ligation (EBL). 
Endoscopic therapy is a local treatment that has no ef-
fect on the pathophysiological mechanisms that lead to 
portal hypertension and variceal rupture. However, a 
spontaneous decrease in HVPG occurs in around 30% 
of  patients treated with either EST or EBL to prevent 
variceal rebleeding[38,39]. It has been shown that patients 
with such a spontaneous hemodynamic response require 
fewer sessions of  endoscopic therapy until variceal oblit-
eration, and have a higher rate of  variceal eradication 
than patients treated with endoscopic methods who have 
no spontaneous response[38,39]. Furthermore, spontane-
ous responders have a significantly lower probability of  
rebleeding and better survival. These data suggest that 
adding beta-blockers to endoscopic therapy may en-
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hance the efficacy of  treatment by increasing the rate of  
hemodynamic responders[39,40]

SCLEROTHERAPY
Endoscopic injection sclerotherapy has been used to 
treat variceal hemorrhage for about 50 years. Endoscopic 
treatment of  bleeding esophageal varices was originally 
described by Crafood and Frenckner in 1939[41], though 
the technique was not widely adopted until the 1970s. In 
the 1980s, flexible endoscopic sclerotherapy replaced the 
methods that used rigid endoscopes, and rapid progress 
has been made in the techniques since then[42]. As a re-
sult, survival of  patients with hemorrhage from esopha-
geal varices has greatly improved in the last 30 years[43-45]. 
Subsequently, some sclerosants such as sodium mor-
rhuate, podidocanol, ethanolamine, alcohol, and sodium 
tetradecyl sulfate have been widely used. Actually, the 
most commonly used agents are ethanolamine oleate 
(5%) or polidocanol (1%-2%) in Europe, and sodium 
morrhuate (5%) in the United States[39,46]. All these scle-
rosing agents have been used successfully in controlled 
trials[47]. Although some studies tried to compare the ef-
fectiveness between different sclerosants[48], it is difficult 
to draw a final conclusion.

EST consists of  the injection of  a sclerosing agent 
into the variceal lumen or adjacent to the varix, with 
flexible catheter with a needle tip, inducing thrombo-
sis of  the vessel and inflammation of  the surrounding 
tissues[49,50]. During active bleeding, sclerotherapy may 
achieve hemostasis, inducing variceal thrombosis and 
external compression by tissue edema. With repeated 
sessions, the inflammation of  the vascular wall and sur-
rounding tissues leads to fibrosis, resulting in variceal 
obliteration[51]. Furthermore, vascular thrombosis may 
induce ulcers that also heal, inducing fibrosis. There are 
technical variations in performing EST, such as type and 
concentration of  the sclerosants, volume injected, inter-
val between sessions, and number of  sessions[47]. Some 
endoscopists use free-hand injections, others prefer to 
incorporate a balloon onto the distal end of  the endo-
scope to compress the varices following injections[52,53]. 
The optimal dose of  sclerosants is also unknown. The 
sclerosants can be injected either intravariceally or para-
variceally[29]. Paravariceal injection using a large volume 
of  polidocanol, in mediately adjacent and slightly distal 
to the bleeding point, forms a protective fibrosis layer 
around varices. Intravariceal injection, directly induces 
variceal thrombosis. The first injection of  1-3 mL of  the 
sclerosant should be administrated right below the bleed-
ing site. Afterwards, 2-3 mL injections are administrated 
to the remaining varices adjacent to the bleeding varix. 
The main objective is to target the lower esophagus near 
the gastroesophageal (GE) junction. Up to 10-15 mL of  
a sclerosant solution may be used in the session. In the 
acute setting, the paravariceal injection cannot be easily 
accomplished because of  the ongoing bleeding and it is 
mostly reserved for elective sclerotherapy[29,54].

The advantages of  EST are that it is cheap and easy 
to use, the injection catheter fits through the working 
channel of  a diagnostic gastroscope, it can be quickly as-
sembled, and does not require a second oral intubation. 
Additionally, there is a rapid thrombosis. 

However, several local and systemic complications 
may arise after EST[52,55-58]. The reported frequency of  
complications of  sclerotherapy varies greatly between 
series and is critically related to the experience of  opera-
tors and the frequency and completeness of  follow-up 
examinations. Minor complications occurring within the 
first 24-48 h and not requiring treatment, such as low-
grade fever, retrosternal chest pain, temporary dysphagia, 
asymptomatic pleural effusions, and other nonspecific 
transient chest radiographic changes, are very common[49].

The complications can be classified as local: esopha-
geal ulcers, ulcer bleeding, and esophageal stricture; car-
diovascular and respiratory: pleural effusion, adult respi-
ratory distress syndrome, and pericarditis; and systemic: 
fever, bacteremia, spontaneous bacterial peritonitis, dis-
tant embolism, and distant abscess[53]. It is impossible to 
predict what kind of  complications may be encountered 
in patients receiving EST.

Among them, bacteremia, post-sclerotherapy esopha-
geal ulcer bleeding, and stricture are the most frequent 
adverse events[52,55-58]. The main cause of  these hazard-
ous complications is usually an extensive wall necrosis 
induced by an incorrect injection technique, too much 
sclerosant being injected, or a high concentration of  the 
sclerosant[59]. Esophageal ulcers are common and they 
may cause bleeding in 20% of  patients[60,61]. Mucosal 
ulceration is the most common esophageal complica-
tion, occurring in up to 90% of  patients within 24 h of  
injection and heals rapidly in most cases. Many authors 
question whether ulceration should be regarded as a 
complication or, rather, as a desired effect of  sclero-
therapy, because the development of  scar tissue after 
ulceration helps obliterate varices[62]. Nevertheless, ul-
cerated variceal columns found at follow-up endoscopy 
should not be injected. The usefulness of  sucralfate in 
healing esophageal ulcers and preventing rebleeding 
is controversial[63]. They usually heal with omeprazole. 
Bacteremia may occur in up to 35% and lead to other 
complications, such as spontaneous bacterial peritonitis 
or distal abscesses[64,65]. Esophageal stenoses have been 
reported with a frequency varying between 2% and 10%. 
Esophageal perforation is a rare, but severe complica-
tion that may occur either by direct traumatic rupture or 
by full-thickness esophageal wall necrosis secondary to 
excessive injection of  sclerosant. The former presents 
shortly after the procedure and may be accompanied 
by subcutaneous emphysema, whereas the latter may 
produce insidious symptoms over a few days before free 
perforation becomes manifest[49].

Mortality directly resulting from post-EST complica-
tions may be noted in 2% of  patients and it commonly 
results from the major complications of  recurrent bleed-
ing, perforation, sepsis, and respiratory disorders[55]
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ENDOSCOPIC VARICEAL LIGATION
In 1989, Stiegmann and Goff[66] introduced the appli-
cation of  endoscopic variceal ligation (EVL) to treat 
esophageal varices. In contrast to the use of  chemical ac-
tion induced by EST, EVL obliterates varices by causing 
mechanical strangulation with rubber bands. The tech-
nique is an adaptation of  that applied to banding liga-
tion of  internal hemorrhoids. Owing to its action on the 
suctioned, entrapped varices, the main reaction is usually 
limited over the superficial esophageal mucosa.

EVL consists of  the placement of  rubber rings on 
variceal columns which are sucked into a plastic hollow 
cylinder attached to the tip of  the endoscope[67]. Multiple-
shot devices have largely replaced the original single-shot 
ligators, since the procedure is much simpler and faster 
with multishot devices, and an overtube is not required, 
thus avoiding the severe complications related to its use. 
Furthermore, new transparent caps are available which 
improve the visibility (visibility with the old caps may 
be reduced by 30%)[39]. Several commercial multiband 
devices are available for EBL. They have 4-10 preloaded 
bands. All have the same principle. i.e., placement of  elas-
tic bands on a varix after it is sucked into a clear plastic 
cylinder attached to the tip of  the endoscope[54].

After the diagnostic endoscopy is performed and 
the culprit varix identified and its distance measured to 
the mouth, the endoscope is withdrawn and the liga-
tion device is loaded[54]. The device is firmly attached 
to the scope and placed in a neutral mode. Sometimes 
passing the endoscope with the loading device may be 
tricky. This requires slight flexion of  the neck, gentle and 
constant advancement of  the scope with visualization 
of  the pharynx, and a slight torque of  the shaft left and 
right[54]. After intubation, the device is placed in ‘‘for-
ward only’’ mode. Once the varix is identified, the tip is 
pointed toward it and continuous suction applied so it 
can fill the cap. This requires smooth movement right 
and left. Once inside the cap, a ‘‘red out’’ sign should 
appear and at this point the band can be fired[54]. Usually 
the procedure is performed by starting the application 
of  the bands at the gastroesophageal junction and work-
ing upwards in a helical fashion to avoid circumferential 
placement of  bands at the same level[49]. The application 
of  bands progresses for approximately 6-8 cm within 
the palisade and perforating zones[53].

In the setting of  an active bleed, the restricted field 
of  vision caused by the cylinder attachment makes the 
technique difficult to perform and this requires active 
flushing with water and suction as necessary. Ideally, the 
rubber band should be delivered on the varix at the point 
of  bleeding site but if  missed, banding of  mucosa is not 
harmful in contrast to injecting a sclerosant, which may 
cause side effects. If, however the point of  bleeding can-
not be identified, a multiple banding device can be used to 
place several bands at the GE junction, provided that no 
subcardial prolongation occurs, which may reduce torren-
tial bleeding, and further bands can be fired afterward[54,59].

After the application of  rubber bands over esopha-
geal varices, the ligated tissues with rubber bands may 
fall off  within a few days (range: 1-10 d). Following the 
sloughing of  varices, shallow esophageal ulcers are ubiq-
uitous at ligated sites and esophageal varices become 
smaller in diameter. The ligation induced-ulcers are shal-
lower, have a greater surface area, and heal more rapidly 
than those caused by EST[53,68]. Patients should start 
with liquids for the first 12 h and then take soft foods 
gradually. A recent controlled trial demonstrates that 
subjects who received pantoprazole after elective EVL 
had significantly smaller post-banding ulcers on follow-
up endoscopy than subjects who received placebo. How-
ever, the total ulcer number and patient symptoms were 
not different between the groups[69].

Eradication of  varices usually requires two to four 
EVL sessions[39]. In a meta-analysis including 13 articles 
performed in 1999 by de Franchis and Primignani[49], the 
mean number of  sessions required to achieve variceal 
obliteration was reduced from 3.6 in patients receiving 
EVL to 5.4 in patients receiving ETS. Both the optimal 
number of  bands placed in each session and the opti-
mal time interval between sessions should be clarified to 
improve the efficacy of  this treatment. Usually varices 
are considered eradicated when they have either disap-
peared or cannot be grasped and banded by the ligator[39]. 
Variceal eradication is obtained in about 90% of  patients, 
although recurrence is not uncommon[70]. The main 
disadvantage of  EVL is possibly a higher frequency of  
recurrent varices[71-73]. Fortunately, those recurrent varices 
can usually be treated with repeated ligation[73]. Moreover, 
the recurrence after EVL did not lead to a higher risk of  
rebleeding or require more endoscopic treatments[53]. The 
optimal surveillance program should also be established. 
A study from Japan demonstrated that EVL performed 
once every 2 mo was better than EVL performed once 
every 2 wk regarding overall rates of  variceal recur-
rence[74]. Because the rebleeding rate of  patients receiving 
endoscopic therapy could only be significantly reduced 
in those who achieve variceal obliteration within a short 
period, EVL performed at an interval of  2 mo in the pre-
vention of  variceal rebleeding may be inappropriate. In 
our clinical pathway, sessions are scheduled at a 4-week 
interval to achieve variceal eradication[29].

EBL was developed as an alternative, with fewer 
complications than EST, for the treatment of  esophageal 
varices. The complications of  EVL include esophageal 
laceration or perforation (mostly due to trauma of  the 
overtube), transient dysphagia, retrosternal pain, esopha-
geal stricture, transient accentuation of  portal hyperten-
sive gastropathy, ulcer bleeding, and bacteremia[75]. The 
incidence of  bacteremia and infectious sequelae after EIS 
was 5-10 times higher than after EVL[76]. 

OTHER TECHNIQUES
Argon plasma coagulation has also been combined with 
EVL to prevent variceal recurrence. Recently, Harras et 
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al[77] conducted a randomized trial and they established 
that band ligation plus argon plasmacoagulation allows 
for very rapid eradication of  varices, and a low recur-
rence rate, with no obvious recorded complications, 
but it has the disadvantage of  being the most expensive 
technique and requires special equipment that is only 
available in a few endoscopic centers.

Endoscopic clipping has been rarely guided in the 
management of  bleeding varices. In 2003, Yol et al[78,79] 
carried out a controlled trial to evaluate the effectiveness 
of  endoscopic clipping in the hemostasis of  bleeding 
esophageal varices and the eventual variceal eradication 
was compared with that of  band ligation in patients with 
bleeding from esophageal varices. They concluded that 
it results in a high initial hemostasis rate, a decreased risk 
of  rebleeding, and fewer treatment sessions needed for 
variceal eradication. 

The tissue adhesives n-butyl-2-cyanoacrylate (His-
toacryl) and isobutyl-2-cyanoacrylate (Bucrylate) have 
been used to treat esophageal and gastric varices[80-82]. 
When injected into esophageal or gastric varices, almost 
immediate obliteration of  the vessel was achieved. The 
polymerization does not depend on clotting factors. The 
adhesives harden within seconds of  coming into contact 
with a physiologic milieu, forming a solid cast of  the in-
jected vessel. Thus, their injection, if  executed correctly, 
should result in almost immediate control of  bleeding as 
the lumen of  the varix is occluded. The rapid hardening 
of  the adhesives makes their application less simple than 
that of  conventional sclerosants. The technique requires 
care to ensure that the adhesive does not come into 
contact with the endoscope because this might result in 
permanent damage to the working channel of  the instru-
ment. This risk can be minimized by applying silicone oil 
to the tip of  the endoscope and by mixing the adhesive 
with a radiographic contrast agent (Lipiodol) in a ratio 
of  1:1 to delay the premature hardening that it occurs 
after 20 s[49,81]. Once correct placement has been con-
firmed, the tissue adhesive is injected in small aliquots 
of  a maximum of  0.5 mL for esophageal varices and 1 
mL for gastric varices. The injection of  tissue adhesive 
differs from conventional sclerotherapy in that the injec-
tion must be strictly intravariceal. There is no consensus 
on the cyanoacrylate injection (CI) technique, with major 
variations in relation to the proportion and volume of  
cyanoacrylate and Lipiodol solution to be injected[83,84]. 
Several weeks later (2 wk to 3 mo) the overlying mucosa 
sloughs off  and a glue cast is extruded into the lumen 
of  the gastrointestinal tract. The ulceration subsequently 
reepithelialises. There are several randomized controlled 
trials comparing use of  cyanocrilate with other thera-
pies for treatment of  esophageal varices. Evrard et al[85] 
compared CI in esophageal varices with B-blocker as 
secondary prophylaxis for variceal bleeding and con-
cluded that the CI group had more complications. An-
other study compared CI with EVL in the treatment 
of  variceal bleeding and variceal eradication. Despite 
a comparable initial success in acute bleeding control, 

EVL was superior to CI in the subsequent management 
of  EVL[86]. Moreover, recently Santos et al[87] observed 
that no significant differences between the EVL and CI 
groups were observed in the treatment of  EV inpatients 
with advanced liver disease regarding mortality, variceal 
eradication, and rates of  major complications. However, 
minor complications and variceal recurrence were sig-
nificantly more common in the CI group. In addition, 
there was a clear trend toward more bleeding episodes in 
patients included in the CI group. Based on these stud-
ies, further controlled studies are needed to recommend 
the injection as first-line therapy for both acute episodes 
and in primary and secondary prophylaxis. Complica-
tions associated with injection of  cyanoacrylate glue for 
treatment of  bleeding lesions include embolic events 
and equipment damage. Life threatening complications 
have included episodes of  abdominal, pulmonary, and 
intracerebral embolization and infarction. 

Also, detachable nylon mini-loops have been tested 
as an alternative for endoscopic band ligation to treat 
both esophageal[88,89] and gastric varices. As with band 
ligation, a detachable nylon ring (mini-loop), with a 
maximum diameter of  11 mm, passed through the ac-
cessory channel of  a standard endoscope is opened at 
the rim of  a transparent ligation chamber attached to 
the instrument. By suction, a varix is brought into the 
chamber, the mini-loop is maneuvered over the varix, 
closed, and detached[49]. The procedure can be repeated 
several times, and multiple varices can be thus ligated 
with a single insertion of  the endoscope. Although in 
1999 Shim and colleagues demonstrated similar efficacy 
against EVL endoloop, this technique is now obsolete 
due to the superiority of  EVL[90].

UTILITY OF THERAPEUTIC ENDOSCOPY 
IN DIFFERENT CLINICAL SITUATIONS OF 
ACUTE BLEEDING
Both sclerotherapy and band ligation have shown to be 
effective in the control of  acute variceal bleeding, how-
ever EVL has become the treatment of  choice for both 
controlling variceal hemorrhage and variceal obliteration 
in secondary prophylaxis.

Two meta-analyses by Franchis and Primignani[49] and 
Laine[91] showed that EVL is better than sclerotherapy in 
the initial control of  bleeding, prevention of  rebleeding, 
and is associated with less adverse events (including ul-
ceration and stricture formation) and improved mortal-
ity. Additionally, sclerotherapy, but not EVL, may induce 
a sustained increase in portal pressure[92]. Therefore, 
EVL should be the endoscopic therapy of  choice in 
acute variceal bleeding, though injection sclerotherapy is 
acceptable if  band ligation is not available or technically 
difficult[26]. The combination of  EST and EVL does 
not appear to be better than EVL alone[93]. Endoscopic 
therapy can be performed at the time of  diagnostic en-
doscopy, early after admission, provided that a skilled 
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endoscopist is available. In our experience, when there is 
severe active bleeding, we normally use the EST, because 
the EVL is technically more difficult. However, when 
there are white nipple signs or hematocystic spots, we 
proceed with EVL[29].

Drug therapy (terlipressin or somatostatin) also im-
proves the results of  endoscopic treatment if  started be-
fore or just after sclerotherapy or band ligation[94-97]. Vice 
versa, the endoscopic therapy also improves the efficacy 
of  vasoactive treatment[94]. However, this combined ap-
proach failed to significantly improve the 6-wk mortal-
ity with respect to endoscopic therapy or a vasoactive 
drug[94] alone[98,99].

The current recommendation is to combine the two 
approaches, start vasoactive drug therapy early (ideally 
during the transferal to the hospital, even if  active bleed-
ing is suspected) during 5 d and perform EVL (or injec-
tion sclerotherapy if  band ligation is technically difficult) 
after initial resuscitation when the patient is stable and 
bleeding has ceased or slowed[26,98].

PRIMARY PROPHYLAXIS OF 
ESOPHAGEAL VARICEAL BLEEDING
So far, there has been no reliable method for predict-
ing which cirrhotic patients will have esophageal varices 
without endoscopy[100]. None of  the above noninvasive 
methods is accurate enough to completely discard the 
presence of  esophageal varices when noninvasive indica-
tors are negative. Thus, the current recommendation is 
that all patients, at the time of  initial diagnosis of  cirrho-
sis, should undergo an endoscopy for the screening of  
esophageal varices[101].

The optimal surveillance intervals for esophageal var-
ices have not yet been determined. In patients without 
varices on initial endoscopy, repeated endoscopies at 2-3 
year intervals have been suggested to detect the develop-
ment of  varices before bleeding occurs[102]. In the centers 
where hepatic hemodynamic studies are available, it is 
advisable to measure HVPG. This interval should be de-
creased in patients who have an initial HVPG 10 mmHg. 
In patients with small varices on initial endoscopy, the 
aim of  subsequent evaluations is to detect the progres-
sion of  small to large varices because of  the important 
prognostic and therapeutic implications. Based on the 
yearly progression rates of  5%-20% (a  median of  12%) 
in the prospective studies, endoscopy should be repeated 
every 1-2 years[102]. In patients with advanced cirrhosis, 
red wale marks or alcoholic cirrhosis, a 1-year interval 
might be recommended. Once the patient is started on 
beta-adrenergic blockers, there is no need for further en-
doscopic surveillance.

Because of  the high mortality rate associated with 
the initial variceal hemorrhage, primary prevention is in-
dicated. In patients with small varices that are associated 
with a high risk of  hemorrhage (varices with red wale 
marks or varices in a patient with Child class C disease), 
nonselective beta-blockers are recommended[26]. Patients 

with small varices without signs of  increased risk may be 
treated with non-selective beta-blockers (NSBB) to pre-
vent progression of  varices and bleeding. Further studies 
are required to confirm their benefit[26].

In patients with medium or large varices, either 
nonselective beta-blockers or endoscopic variceal liga-
tion can be used, since a meta-analysis of  high-quality, 
randomized, controlled trials has shown equivalent 
efficacy and no differences in survival[103]. EST is not 
recommended for primary prophylaxis[55]. Meta-analysis 
consistently show a significantly lower incidence of  first 
upper gastrointestinal bleeding and variceal bleeding 
with ligation vs beta-blockers[104,105]. The advantages of  
nonselective beta blockers are that their cost is low, no 
expertise is required for their application, and they may 
prevent other complications, such as bleeding from por-
tal hypertensive gastropathy, ascites, and spontaneous 
bacterial peritonitis because they can reduce portal pres-
sure[106,107]. The disadvantages of  these agents include 
relatively common contraindications and side effects 
(fatigue and shortness of  breath) that preclude treatment 
or lead to discontinuation in 15%-20% of  patients[106]. 
Critics of  ligation point out that although adverse events 
are less common with ligation, rare side effects such as 
ligation-induced ulcer bleeding can be much more se-
vere than most beta-blocker-induced adverse events that 
are almost never fatal[108]. In most cases, beta-blocker is 
recommended as a first-line therapy for primary pro-
phylaxis, with EVL being an option in patients who are 
intolerant to BB or in whom BB is contraindicated.

Carvedilol is a nonselective β-antagonist with α1-
receptor antagonist activity, which is a promising alter-
native that needs to be further explored[26]. Carvedilol 
may be more effective than propranolol, which resulted 
in reduced rates of  bleeding compared with EVL[109,110]. 
Carvedilol at low doses (6.25-12.5 mg/d) was compared 
with endoscopic variceal ligation in a recent randomized 
controlled trial. Carvedilol was associated with lower 
rates of  first variceal hemorrhage (10% vs 23%) and had 
an acceptable side-effect profile, unlike endoscopic vari-
ceal ligation, for which compliance was low and the rate 
of  first hemorrhage was at the upper end of  the range 
of  rates in previous studies[106].

The combination of  pharmacological and endoscop-
ic therapy was also investigated, with contrasting results. 
In the study of  Sarin et al[34], endoscopic band ligation 
plus beta-adrenergic blockers appears to offer no benefit 
in terms of  the prevention of  first bleeding when com-
pared with endoscopic band ligation alone.

Theoretically, isosorbidemononitrate (ISMN) might 
decrease portal pressure but maintain liver perfusion. 
However, because they are not liver specific, these agents 
induce arterial hypotension and elicit a reflex splanchnic 
vasoconstriction with a subsequent reduction in portal 
blood flow[37]. There are two randomized controlled trials 
(RCTs) published in full papers investigating the use of  
nitrates in monotherapy in the prevention of  first vari-
ceal bleeding[111,112]. Although it was initially thought that 
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ISMN was a safe and effective alternative to proprano-
lol, higher mortality rates were observed in patients who 
received ISMN.

The choice of  treatment should be based on local re-
sources and expertise, patient preference and character-
istics, side effects, and contraindications. In most cases, 
BB is recommended as a first-line therapy for primary 
prophylaxis, with EVL being an option in patients who 
are intolerant to BB or in whom BB is contraindicated 
(Figure 1).

PREVENTION OF VARICEAL REBLEEDING
Once acute bleeding is successfully controlled, rebleed-
ing may occur in approximately two-thirds of  patients 
if  further preventive measures are not taken. Several 
factors have been noted to be associated with the recur-
rence of  variceal bleeding, including portal pressure, 
poor liver reserve, size of  varices, treatment modalities 
of  acute bleeding, infection and portal vein thrombo-

sis[9,28,113]. Secondary prophylaxis should start as soon as 
possible from day 7 of  the index variceal episode.

Over the past two decades, several treatment modalities 
have been improved and introduced to practice with a de-
creased rebleeding risk and mortality. Combined pharma-
cological therapy (nonselective beta-blockers plus nitrates) 
or the combination of  endoscopic variceal ligation plus 
drug therapy are indicated because of  the high risk of  re-
currence, despite that the side effects are more common 
than in a single agent therapy (recommended for primary 
prophylaxis).

Both non-selective beta-blockers and EST have 
shown efficacy in preventing variceal rebleeding as com-
pared with untreated controls[16,70]. However, other op-
tions have improved the results of  both pharmacological 
and endoscopic therapy. EVL has established superiority 
over EST in numerous studies[49,91]. Combined therapy 
with beta-blockers and ISMN has been shown to be su-
perior to beta-blockers alone and to EST[114]. The results 
of  trials comparing combined therapy with beta-blockers 
plus ISMN versus EVL have shown that drug therapy 
is at least as effective as EVL in preventing variceal re-
bleeding[115-117].

A meta-analysis showed that rates of  rebleeding 
(from all sources and from varices) are lower with a 
combination of  endoscopic therapy plus drug therapy 
than with either therapy alone, but without differences 
in survival[118]. Another recent meta-analysis including 17 
RCTs showed that combination of  β-blocker and endo-
scopic treatment significantly reduced rebleeding rates 
and the mortality as compared with endoscopic treat-
ment alone. Therefore, current guidelines recommend 
the combined use of  endoscopic variceal ligation and 
nonselective beta-blockers for the prevention of  recur-
rent variceal hemorrhage, even in patients who have had 
a recurrent hemorrhage despite treatment with nonse-
lective beta-blockers or endoscopic variceal ligation for 
primary prophylaxis. In patients who are not candidates 
for endoscopic variceal ligation, the strategy would be to 
maximize portal pressure reduction by combining non-
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Diagnosis of cirrhosis or suspected portal hypertension
(splenomegaly, ascites, thrombocytopenia)

Screening endoscopy

Without esophageal varices Esophageal varices

Signs of decompensation Small varices Large varices

No

Yes
Oral endoscopy
every 2-3 years

Oral endoscopy
every 1-2 years

Red wale marks
or Child class C

No

Non selective
beta-blockers

Intolerance or
contraindication 
to NSBB

EVL

Yes

Figure 1 Primary prophylaxis of esophageal variceal bleeding. 
NSBB: Non-selective beta-blockers; EVL: Endoscopic variceal ligation.

Secondary profilaxis of esophageal varices

Untreated patients with NSBB Patients treated with NSBB

NSBB ± ISMN Endoscopic variceal ligation

Rebleeding or HVPG no
reducted

Reebleding

Endoscopic variceal ligation
Endoscopic variceal ligation
+ NSBB ± ISMN

Severe reebleding

TIPS or surgery

Endoscopy with tissue 
adhesive

Figure 2  Secondary prophylaxis of esophageal varices. NSBB: Non-
selective beta-blockers; EVL: Endoscopic variceal ligation; ISMN: Isosorbide 
mononitrate; TIPS: Transjugular intrahepatic portosystemic shunt.
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selective beta-blockers plus nitrates[26,106]. Patients with 
cirrhosis who are contraindicated or intolerant to beta-
blockers are candidates for periodical band ligation[26]. 
Patients who fail in the endoscopic and pharmacological 
treatment for the prevention of  rebleeding, TIPS with 
polytetrafluoroethylene is the optional treatment. Cov-
ered stents are effective and are the preferred option. 
Also surgical shunt in Child-Pugh A and B patients is an 
alternative if  TIPS is unavailable. Finally, transplantation 
provides good long-term outcomes in appropriate can-
didates and should be considered accordingly. TIPS may 
be used as a bridge to transplantation[26] (Figure 2).

REFERENCES
1 Rigau J, Bosch J, Bordas JM, Navasa M, Mastai R, Kravetz D, 

Bruix J, Feu F, Rodés J. Endoscopic measurement of variceal 
pressure in cirrhosis: correlation with portal pressure and 
variceal hemorrhage. Gastroenterology 1989; 96: 873-880

2 Garcia-Tsao G, Groszmann RJ, Fisher RL, Conn HO, Atter-
bury CE, Glickman M. Portal pressure, presence of gastro-
esophageal varices and variceal bleeding. Hepatology 1985; 5: 
419-424

3 Ter Borg PC, Van Donselaar M, Van Buuren HR. Clinical 
events after TIPS: correlation with hemodynamic findings. 
Gastroenterology 1998; 115: 1607

4 Bosch J, García-Pagán JC. Complications of cirrhosis. I. Por-
tal hypertension. J Hepatol 2000; 32: 141-156

5 Ritcher JE. ZG. Gastroenterological Endoscopy: Esophageal 
diseases. Ed Thieme, New York, 2002

6 DAmico G. Esophageal varices: froma aparence to rupture; 
natural history and prognosis indicators. In: Groszmann RJ 
BJ, ed. Portal Hypertension in the 21 st Century. Dordrecht: 
kluwer Academic Publichers; 2004: 147-154

7 Christensen E, Fauerholdt L, Schlichting P, Juhl E, Poulsen 
H, Tygstrup N. Aspects of the natural history of gastroin-
testinal bleeding in cirrhosis and the effect of prednisone. 
Gastroenterology 1981; 81: 944-952

8 Merli M, Nicolini G, Angeloni S, Rinaldi V, De Santis A, 
Merkel C, Attili AF, Riggio O. Incidence and natural history 
of small esophageal varices in cirrhotic patients. J Hepatol 
2003; 38: 266-272

9 de Franchis R, Dellera A, Fazzini L, Zatelli S, Savojardo V, 
Primignani M. Evaluation and follow-up of patients with 
portal hypertension and oesophageal varices: how and 
when. Dig Liver Dis 2001; 33: 643-646

10 JB, JG A, JC GP. Clinical manifestations and management 
of bleeding episodes in cirrhotics. Textbook of Hepatology 
From Basic Science to Clinical Practice 2007; 1: 640-657

11 G DA. Esophageal varices: froma aparence to rupture; 
natural history and prognosis indicators. In: Groszmann RJ 
BJ, ed. Portal Hypertension in the 21 st Century. Dordrecht: 
kluwer Academic Publichers; 2004: 147-154

12 Zoli M, Merkel C, Magalotti D, Gueli C, Grimaldi M, Gatta A, 
Bernardi M. Natural history of cirrhotic patients with small 
esophageal varices: a prospective study. Am J Gastroenterol 
2000; 95: 503-508

13 Merkel C, Marin R, Angeli P, Zanella P, Felder M, Bernar-
dinello E, Cavallarin G, Bolognesi M, Donada C, Bellini 
B, Torboli P, Gatta A. A placebo-controlled clinical trial of 
nadolol in the prophylaxis of growth of small esophageal 
varices in cirrhosis. Gastroenterology 2004; 127: 476-484

14 de Franchis R. Evaluation and follow-up of patients with 
cirrhosis and oesophageal varices. J Hepatol 2003; 38: 361-363 

15 Vorobioff J, Groszmann RJ, Picabea E, Gamen M, Villavi-
cencio R, Bordato J, Morel I, Audano M, Tanno H, Lerner E, 
Passamonti M. Prognostic value of hepatic venous pressure 

gradient measurements in alcoholic cirrhosis: a 10-year 
prospective study. Gastroenterology 1996; 111: 701-709

16 D’Amico G, Pagliaro L, Bosch J. Pharmacological treatment 
of portal hypertension: an evidence-based approach. Semin 
Liver Dis 1999; 19: 475-505

17 Varices NIECftSaToE. Prediction of the first variceal hem-
orrhage in patients with cirrhosis of the liver and esopha-
geal varices. A prospective multicenter study. N Engl J Med 
1988; 319: 983-989

18 Merkel C, Zoli M, Siringo S, van Buuren H, Magalotti D, 
Angeli P, Sacerdoti D, Bolondi L, Gatta A. Prognostic indi-
cators of risk for first variceal bleeding in cirrhosis: a mul-
ticenter study in 711 patients to validate and improve the 
North Italian Endoscopic Club (NIEC) index. Am J Gastroen-
terol 2000; 95: 2915-2920

19 Groszmann RJ, Bosch J, Grace ND, Conn HO, Garcia-Tsao 
G, Navasa M, Alberts J, Rodes J, Fischer R, Bermann M. He-
modynamic events in a prospective randomized trial of pro-
pranolol versus placebo in the prevention of a first variceal 
hemorrhage. Gastroenterology 1990; 99: 1401-1407

20 Polio J, Groszmann RJ, Reuben A, Sterzel RB, Better OS. 
Portal hypertension ameliorates arterial hypertension in 
spontaneously hypertensive rats. J Hepatol 1989; 8: 294-301

21 Ruiz-del-Arbol L, Urman J, Fernández J, González M, 
Navasa M, Monescillo A, Albillos A, Jiménez W, Arroyo V. 
Systemic, renal, and hepatic hemodynamic derangement 
in cirrhotic patients with spontaneous bacterial peritonitis. 
Hepatology 2003; 38: 1210-1218

22 Calès P, Pascal JP. [Natural history of esophageal varices 
in cirrhosis (from origin to rupture)]. Gastroenterol Clin Biol 
1988; 12: 245-254

23 Sarin SK, Lahoti D, Saxena SP, Murthy NS, Makwana UK. 
Prevalence, classification and natural history of gastric vari-
ces: a long-term follow-up study in 568 portal hypertension 
patients. Hepatology 1992; 16: 1343-1349

24 Graham DY, Smith JL. The course of patients after variceal 
hemorrhage. Gastroenterology 1981; 80: 800-809

25 Carbonell N, Pauwels A, Serfaty L, Fourdan O, Lévy VG, 
Poupon R. Improved survival after variceal bleeding in pa-
tients with cirrhosis over the past two decades. Hepatology 
2004; 40: 652-659

26 de Franchis R. Revising consensus in portal hypertension: 
report of the Baveno V consensus workshop on methodol-
ogy of diagnosis and therapy in portal hypertension. J Hepa-
tol 2010; 53: 762-768

27 D’Amico G, Luca A. Natural history. Clinical-haemody-
namic correlations. Prediction of the risk of bleeding. Bail-
lieres Clin Gastroenterol 1997; 11: 243-256

28 D’Amico G, De Franchis R. Upper digestive bleeding in cir-
rhosis. Post-therapeutic outcome and prognostic indicators. 
Hepatology 2003; 38: 599-612

29 Froiln C, Suarez J, Mora P, Martn M, Segura J. Hemorragia 
digestiva alta: Anlisis de una Va Clnica instaurada en una 
Unidad de Sangrantes. Barcelona: Glosa, 2005

30 Nidegger D, Ragot S, Berthelémy P, Masliah C, Pilette C, 
Martin T, Bianchi A, Paupard T, Silvain C, Beauchant M. 
Cirrhosis and bleeding: the need for very early manage-
ment. J Hepatol 2003; 39: 509-514

31 del Olmo JA, Peña A, Serra MA, Wassel AH, Benages A, 
Rodrigo JM. Predictors of morbidity and mortality after the 
first episode of upper gastrointestinal bleeding in liver cir-
rhosis. J Hepatol 2000; 32: 19-24

32 Ben-Ari Z, Cardin F, McCormick AP, Wannamethee G, Bur-
roughs AK. A predictive model for failure to control bleed-
ing during acute variceal haemorrhage. J Hepatol 1999; 31: 
443-450

33 Moitinho E, Escorsell A, Bandi JC, Salmerón JM, García-
Pagán JC, Rodés J, Bosch J. Prognostic value of early mea-
surements of portal pressure in acute variceal bleeding. 
Gastroenterology 1999; 117: 626-631

319 July 16, 2012|Volume 4|Issue 7|WJGE|www.wjgnet.com

Poza Cordon J et al . Endoscopic management of esophageal varices



34 Sarin SK, Shahi HM, Jain M, Jain AK, Issar SK, Murthy NS. 
The natural history of portal hypertensive gastropathy: in-
fluence of variceal eradication. Am J Gastroenterol 2000; 95: 
2888-2893

35 de Franchis R, Primignani M. Natural history of portal hy-
pertension in patients with cirrhosis. Clin Liver Dis 2001; 5: 
645-663

36 Chawla YK, Bhushnurmath SR, Dilawari JB. Cruveilhier-
Baumgarten syndrome in idiopathic portal hypertension. 
Am J Gastroenterol 1987; 82: 1336-1337

37 Zhang C, Thabut D, Kamath PS, Shah VH. Oesophageal 
varices in cirrhotic patients: from variceal screening to pri-
mary prophylaxis of the first oesophageal variceal bleeding. 
Liver Int 2011; 31: 108-119

38 Villanueva C, López-Balaguer JM, Aracil C, Kolle L, 
González B, Miñana J, Soriano G, Guarner C, Balanzó J. 
Maintenance of hemodynamic response to treatment for 
portal hypertension and influence on complications of cir-
rhosis. J Hepatol 2004; 40: 757-765

39 Villanueva C, Colomo A, Aracil C, Guarner C. Current 
endoscopic therapy of variceal bleeding. Best Pract Res Clin 
Gastroenterol 2008; 22: 261-278

40 García-Pagán JC, Villanueva C, Vila MC, Albillos A, Ge-
nescà J, Ruiz-Del-Arbol L, Planas R, Rodriguez M, Calleja 
JL, González A, Solà R, Balanzó J, Bosch J. Isosorbide mo-
nonitrate in the prevention of first variceal bleed in patients 
who cannot receive beta-blockers. Gastroenterology 2001; 121: 
908-914

41 Crafoord C, P. F. Surgical treatment of varicose veins of the 
esophagus. Acta Otolaryngol (Stockholm) 1939; 27: 422-429

42 Krige JE, Bornman PC, Shaw JM, Apostolou C. Complica-
tions of endoscopic variceal therapy. S Afr J Surg 2005; 43: 
177-88, 190-4

43 El-Serag HB, Everhart JE. Improved survival after variceal 
hemorrhage over an 11-year period in the Department of 
Veterans Affairs. Am J Gastroenterol 2000; 95: 3566-3573

44 Chalasani N, Kahi C, Francois F, Pinto A, Marathe A, Bini 
EJ, Pandya P, Sitaraman S, Shen J. Improved patient surviv-
al after acute variceal bleeding: a multicenter, cohort study. 
Am J Gastroenterol 2003; 98: 653-659

45 Yuki M, Kazumori H, Yamamoto S, Shizuku T, Kinoshita Y. 
Prognosis following endoscopic injection sclerotherapy for 
esophageal varices in adults: 20-year follow-up study. Scand 
J Gastroenterol 2008; 43: 1269-1274

46 Park WG, Yeh RW, Triadafilopoulos G. Injection therapies 
for variceal bleeding disorders of the GI tract. Gastrointest 
Endosc 2008; 67: 313-323

47 Helmy A, Hayes PC. Review article: current endoscopic 
therapeutic options in the management of variceal bleeding. 
Aliment Pharmacol Ther 2001; 15: 575-594

48 Jensen DM, Machicado GA, Silpa M. Esophageal varix 
hemorrhage and sclerotherapy--animal studies. Endoscopy 
1986; 18 Suppl 2: 18-22

49 de Franchis R, Primignani M. Endoscopic treatments for 
portal hypertension. Semin Liver Dis 1999; 19: 439-455

50 Westaby D. Emergency and elective endoscopic therapy for 
variceal haemorrhage. Baillieres Clin Gastroenterol 1992; 6: 
465-480

51 Villanueva C, Sancho-Poch F, Balanz Jea. Esophagic his-
tophathologic changes induced by variceal sclerosing thera-
py. Gastroenterol Hepatol 1990; 13: 15-19

52 Sanowski RA, Waring JP. Endoscopic techniques and com-
plications in variceal sclerotherapy. J Clin Gastroenterol 1987; 
9: 504-513

53 Lo GH. The role of endoscopy in secondary prophylaxis of 
esophageal varices. Clin Liver Dis 2010; 14: 307-323

54 Cárdenas A. Management of acute variceal bleeding: 
emphasis on endoscopic therapy. Clin Liver Dis 2010; 14: 
251-262

55 Schuman BM, Beckman JW, Tedesco FJ, Griffin JW, Assad 

RT. Complications of endoscopic injection sclerotherapy: a 
review. Am J Gastroenterol 1987; 82: 823-830

56 Cohen LB, Korsten MA, Scherl EJ, Velez ME, Fisse RD, 
Arons EJ. Bacteremia after endoscopic injection sclerosis. 
Gastrointest Endosc 1983; 29: 198-200

57 Sarles HE, Sanowski RA, Talbert G. Course and complica-
tions of endoscopic variceal sclerotherapy: a prospective 
study of 50 patients. Am J Gastroenterol 1985; 80: 595-599

58 Haynes WC, Sanowski RA, Foutch PG, Bellapravalu S. 
Esophageal strictures following endoscopic variceal sclero-
therapy: clinical course and response to dilation therapy. 
Gastrointest Endosc 1986; 32: 202-205

59 Soehendra N, Binmoeller KF. Is sclerotherapy out? Endos-
copy 1997; 29: 283-284

60 Baillie J, Yudelman P. Complications of endoscopic sclero-
therapy of esophageal varices. Endoscopy 1992; 24: 284-291

61 Lee JG, Lieberman DA. Complications related to endoscopic 
hemostasis techniques. Gastrointest Endosc Clin N Am 1996; 6: 
305-321

62 Madonia S, Traina M, Montalbano L, D’Amico G. Variceal 
ulceration following sclerotherapy: normal consequence or 
complication? Gastrointest Endosc 1990; 36: 76-77

63 Burroughs AK, McCormick PA. Prevention of variceal re-
bleeding. Gastroenterol Clin North Am 1992; 21: 119-147

64 Selby WS, Norton ID, Pokorny CS, Benn RA. Bacteremia 
and bacterascites after endoscopic sclerotherapy for bleed-
ing esophageal varices and prevention by intravenous 
cefotaxime: a randomized trial. Gastrointest Endosc 1994; 40: 
680-684

65 Rolando N, Gimson A, Philpott-Howard J, Sahathevan M, 
Casewell M, Fagan E, Westaby D, Williams R. Infectious se-
quelae after endoscopic sclerotherapy of oesophageal vari-
ces: role of antibiotic prophylaxis. J Hepatol 1993; 18: 290-294

66 Hall RJ, Lilly JR, Stiegmann GV. Endoscopic esophageal 
varix ligation: technique and preliminary results in children. 
J Pediatr Surg 1988; 23: 1222-1223

67 Stiegmann GV, Goff JS, Michaletz-Onody PA, Korula J, 
Lieberman D, Saeed ZA, Reveille RM, Sun JH, Lowenstein 
SR. Endoscopic sclerotherapy as compared with endoscopic 
ligation for bleeding esophageal varices. N Engl J Med 1992; 
326: 1527-1532

68 Young MF, Sanowski RA, Rasche R. Comparison and char-
acterization of ulcerations induced by endoscopic ligation of 
esophageal varices versus endoscopic sclerotherapy. Gastro-
intest Endosc 1993; 39: 119-122

69 Shaheen NJ, Stuart E, Schmitz SM, Mitchell KL, Fried MW, 
Zacks S, Russo MW, Galanko J, Shrestha R. Pantoprazole 
reduces the size of postbanding ulcers after variceal band 
ligation: a randomized, controlled trial. Hepatology 2005; 41: 
588-594

70 Bosch J, García-Pagán JC. Prevention of variceal rebleeding. 
Lancet 2003; 361: 952-954

71 Hou MC, Lin HC, Kuo BI, Chen CH, Lee FY, Lee SD. Com-
parison of endoscopic variceal injection sclerotherapy and 
ligation for the treatment of esophageal variceal hemor-
rhage: a prospective randomized trial. Hepatology 1995; 21: 
1517-1522

72 Sarin SK, Govil A, Jain AK, Guptan RC, Issar SK, Jain M, 
Murthy NS. Prospective randomized trial of endoscopic 
sclerotherapy versus variceal band ligation for esophageal 
varices: influence on gastropathy, gastric varices and vari-
ceal recurrence. J Hepatol 1997; 26: 826-832

73 Hou MC, Lin HC, Lee FY, Chang FY, Lee SD. Recurrence of 
esophageal varices following endoscopic treatment and its 
impact on rebleeding: comparison of sclerotherapy and liga-
tion. J Hepatol 2000; 32: 202-208

74 Yoshida H, Mamada Y, Taniai N, Yamamoto K, Kawano Y, 
Mizuguchi Y, Shimizu T, Takahashi T, Tajiri T. A random-
ized control trial of bi-monthly versus bi-weekly endoscopic 
variceal ligation of esophageal varices. Am J Gastroenterol 

320 July 16, 2012|Volume 4|Issue 7|WJGE|www.wjgnet.com

Poza Cordon J et al . Endoscopic management of esophageal varices



2005; 100: 2005-2009
75 Bolognesi M, Balducci G, al. G-Te. Complications in the 

medical treatment of portal hypertension. Proceedings of 
the third Baveno international consensus workshop on 
definitions, methodology and therapeutic strategies. In: In: 
de Franchis R e, ed. Portal hypertension III. Oxford (UK): 
Blackwell Science; 2001: 180–201

76 Lo GH, Lai KH, Shen MT, Chang CF. A comparison of the 
incidence of transient bacteremia and infectious sequelae 
after sclerotherapy and rubber band ligation of bleeding 
esophageal varices. Gastrointest Endosc 1994; 40: 675-679

77 Harras F, Sheta el S, Shehata M, El Saadany S, Selim M, 
Mansour L. Endoscopic band ligation plus argon plasma co-
agulation versus scleroligation for eradication of esophageal 
varices. J Gastroenterol Hepatol 2010; 25: 1058-1065

78 Yol S, Belviranli M, Toprak S, Kartal A. Endoscopic clip-
ping versus band ligation in the management of bleeding 
esophageal varices. Surg Endosc 2003; 17: 38-42

79 Ahmad N, Ginsberg GG. Variceal ligation with bands and 
clips. Gastrointest Endosc Clin N Am 1999; 9: 207-230

80 Petersen B, Barkun A, Carpenter S, Chotiprasidhi P, Chut-
tani R, Silverman W, Hussain N, Liu J, Taitelbaum G, Gins-
berg GG. Tissue adhesives and fibrin glues. Gastrointest 
Endosc 2004; 60: 327-333

81 Soehendra N, Nam VC, Grimm H, Kempeneers I. Endo-
scopic obliteration of large esophagogastric varices with 
bucrylate. Endoscopy 1986; 18: 25-26

82 Ramond MJ, Valla D, Mosnier JF, Degott C, Bernuau J, 
Rueff B, Benhamou JP. Successful endoscopic obturation of 
gastric varices with butyl cyanoacrylate. Hepatology 1989; 10: 
488-493

83 Maluf-Filho F, Sakai P, Ishioka S, Matuguma SE. Endoscop-
ic sclerosis versus cyanoacrylate endoscopic injection for the 
first episode of variceal bleeding: a prospective, controlled, 
and randomized study in Child-Pugh class C patients. En-
doscopy 2001; 33: 421-427

84 Thakeb F, Salama Z, Salama H, Abdel Raouf T, Abdel 
Kader S, Abdel Hamid H. The value of combined use of 
N-butyl-2-cyanoacrylate and ethanolamine oleate in the 
management of bleeding esophagogastric varices. Endoscopy 
1995; 27: 358-364

85 Evrard S, Dumonceau JM, Delhaye M, Golstein P, Devière J, 
Le Moine O. Endoscopic histoacryl obliteration vs. propran-
olol in the prevention of esophagogastric variceal rebleed-
ing: a randomized trial. Endoscopy 2003; 35: 729-735

86 Sung J, Lee T, Suen R, SCS C. Banding is superior to cyano-
acrylate for the treatment of esophageal variceal bleeding: 
a prospective randomized study (abstract). Gastrointestinal 
Endoscopy 1998; 47: AB77

87 Santos MM, Tolentino LH, Rodrigues RA, Nakao FS, Rohr 
MR, de Paulo GA, Kondo M, Ferrari AP, Libera ED. Endo-
scopic treatment of esophageal varices in advanced liver 
disease patients: band ligation versus cyanoacrylate injec-
tion. Eur J Gastroenterol Hepatol 2011; 23: 60-65

88 Sung JJ, Chung SC. The use of a detachable mini-loop for 
the treatment of esophageal varices. Gastrointest Endosc 
1998; 47: 178-181

89 Adamsen S. Safety in mini-loop ligation of esophageal vari-
ces. Gastrointest Endosc 1998; 48: 555

90 Shim CS, Cho JY, Park YJ, Kim YS, Kim YT, Hong SJ, Moon 
JH, Cho YD, Kim JO, Kim YS, Lee JS, Lee MS. Mini-detach-
able snare ligation for the treatment of esophageal varices. 
Gastrointest Endosc 1999; 50: 673-676

91 Laine L, Cook D. Endoscopic ligation compared with sclero-
therapy for treatment of esophageal variceal bleeding. A 
meta-analysis. Ann Intern Med 1995; 123: 280-287

92 Avgerinos A, Armonis A, Stefanidis G, Mathou N, Vlacho-
giannakos J, Kougioumtzian A, Triantos C, Papaxoinis C, 
Manolakopoulos S, Panani A, Raptis SA. Sustained rise of 
portal pressure after sclerotherapy, but not band ligation, 

in acute variceal bleeding in cirrhosis. Hepatology 2004; 39: 
1623-1630

93 Karsan HA, Morton SC, Shekelle PG, Spiegel BM, Suttorp 
MJ, Edelstein MA, Gralnek IM. Combination endoscopic 
band ligation and sclerotherapy compared with endo-
scopic band ligation alone for the secondary prophylaxis of 
esophageal variceal hemorrhage: a meta-analysis. Dig Dis 
Sci 2005; 50: 399-406

94 Villanueva C, Ortiz J, Sàbat M, Gallego A, Torras X, Soriano 
G, Sáinz S, Boadas J, Cussó X, Guarner C, Balanzó J. Soma-
tostatin alone or combined with emergency sclerotherapy in 
the treatment of acute esophageal variceal bleeding: a pro-
spective randomized trial. Hepatology 1999; 30: 384-389

95 Avgerinos A, Nevens F, Raptis S, Fevery J. Early adminis-
tration of somatostatin and efficacy of sclerotherapy in acute 
oesophageal variceal bleeds: the European Acute Bleeding 
Oesophageal Variceal Episodes (ABOVE) randomised trial. 
Lancet 1997; 350: 1495-1499

96 Calès P, Masliah C, Bernard B, Garnier PP, Silvain C, 
Szostak-Talbodec N, Bronowicki JP, Ribard D, Botta-Frid-
lund D, Hillon P, Besseghir K, Lebrec D. Early administra-
tion of vapreotide for variceal bleeding in patients with cir-
rhosis. N Engl J Med 2001; 344: 23-28

97 Shields R, Jenkins SA, Baxter JN, Kingsnorth AN, Ellenbo-
gen S, Makin CA, Gilmore I, Morris AI, Ashby D, West CR. 
A prospective randomised controlled trial comparing the 
efficacy of somatostatin with injection sclerotherapy in the 
control of bleeding oesophageal varices. J Hepatol 1992; 16: 
128-137

98 Abraldes JG, Bosch J. The treatment of acute variceal bleed-
ing. J Clin Gastroenterol 2007; 41 Suppl 3: S312-S317

99 Bañares R, Moitinho E, Matilla A, García-Pagán JC, Lam-
preave JL, Piera C, Abraldes JG, De Diego A, Albillos A, 
Bosch J. Randomized comparison of long-term carvedilol 
and propranolol administration in the treatment of portal 
hypertension in cirrhosis. Hepatology 2002; 36: 1367-1373

100 Riggio O, Angeloni S, Nicolini G, Merli M, Merkel C. Endo-
scopic screening for esophageal varices in cirrhotic patients. 
Hepatology 2002; 35: 501-502

101 Thabut D, Moreau R, Lebrec D. Screening for esophageal 
varices: Endoscopy, other tools, or endoscopy and other 
tools? Hepatology 2008; 47: 1434-1436

102 de Franchis R. Evolving consensus in portal hypertension. 
Report of the Baveno IV consensus workshop on methodol-
ogy of diagnosis and therapy in portal hypertension. J Hepa-
tol 2005; 43: 167-176

103 Gluud LL, Klingenberg S, Nikolova D, Gluud C. Banding 
ligation versus beta-blockers as primary prophylaxis in 
esophageal varices: systematic review of randomized trials. 
Am J Gastroenterol 2007; 102: 2842-288; quiz 2841, 2849

104 Khuroo MS, Khuroo NS, Farahat KL, Khuroo YS, Sofi AA, 
Dahab ST. Meta-analysis: endoscopic variceal ligation for 
primary prophylaxis of oesophageal variceal bleeding. Ali-
ment Pharmacol Ther 2005; 21: 347-361

105 Tripathi D, Graham C, Hayes PC. Variceal band ligation 
versus beta-blockers for primary prevention of variceal 
bleeding: a meta-analysis. Eur J Gastroenterol Hepatol 2007; 
19: 835-845

106 Garcia-Tsao G, Bosch J. Management of varices and variceal 
hemorrhage in cirrhosis. N Engl J Med 2010; 362: 823-832

107 Abraldes JG, Tarantino I, Turnes J, Garcia-Pagan JC, Rodés 
J, Bosch J. Hemodynamic response to pharmacological treat-
ment of portal hypertension and long-term prognosis of cir-
rhosis. Hepatology 2003; 37: 902-908

108 Laine L. Primary prophylaxis of esophageal variceal bleed-
ing: an endoscopic approach. J Hepatol 2010; 52: 944-945

109 Tripathi D, Ferguson JW, Kochar N, Leithead JA, Ther-
apondos G, McAvoy NC, Stanley AJ, Forrest EH, Hislop 
WS, Mills PR, Hayes PC. Randomized controlled trial of 
carvedilol versus variceal band ligation for the prevention 

321 July 16, 2012|Volume 4|Issue 7|WJGE|www.wjgnet.com

Poza Cordon J et al . Endoscopic management of esophageal varices



of the first variceal bleed. Hepatology 2009; 50: 825-833
110 Tsochatzis EA, Triantos CK, Burroughs AK. Gastrointesti-

nal bleeding: Carvedilol-the best beta-blocker for primary 
prophylaxis? Nat Rev Gastroenterol Hepatol 2009; 6: 692-694

111 Angelico M, Carli L, Piat C, Gentile S, Capocaccia L. Effects 
of isosorbide-5-mononitrate compared with propranolol on 
first bleeding and long-term survival in cirrhosis. Gastroen-
terology 1997; 113: 1632-1639

112 Angelico M, Carli L, Piat C, Gentile S, Rinaldi V, Bologna E, 
Capocaccia L. Isosorbide-5-mononitrate versus propranolol 
in the prevention of first bleeding in cirrhosis. Gastroenterol-
ogy 1993; 104: 1460-1465

113 Mihas AA, Sanyal AJ. Recurrent variceal bleeding despite 
endoscopic and medical therapy. Gastroenterology 2004; 127: 
621-629

114 Villanueva C, Balanzó J, Novella MT, Soriano G, Sáinz S, 
Torras X, Cussó X, Guarner C, Vilardell F. Nadolol plus iso-
sorbide mononitrate compared with sclerotherapy for the 
prevention of variceal rebleeding. N Engl J Med 1996; 334: 
1624-1629

115 Villanueva C, Miñana J, Ortiz J, Gallego A, Soriano G, Tor-
ras X, Sáinz S, Boadas J, Cussó X, Guarner C, Balanzó J. En-
doscopic ligation compared with combined treatment with 
nadolol and isosorbide mononitrate to prevent recurrent 
variceal bleeding. N Engl J Med 2001; 345: 647-655

116 Lo GH, Chen WC, Chen MH, Hsu PI, Lin CK, Tsai WL, Lai 
KH. Banding ligation versus nadolol and isosorbide mono-
nitrate for the prevention of esophageal variceal rebleeding. 
Gastroenterology 2002; 123: 728-734

117 Romero G, Kravetz D, Argonz J, Vulcano C, Suarez A, Fas-
sio E, Dominguez N, Bosco A, Muñoz A, Salgado P, Terg R. 
Comparative study between nadolol and 5-isosorbide mo-
nonitrate vs. endoscopic band ligation plus sclerotherapy in 
the prevention of variceal rebleeding in cirrhotic patients: 
a randomized controlled trial. Aliment Pharmacol Ther 2006; 
24: 601-611

118 Gonzalez R, Zamora J, Gomez-Camarero J, Molinero LM, 
Bañares R, Albillos A. Meta-analysis: Combination endo-
scopic and drug therapy to prevent variceal rebleeding in 
cirrhosis. Ann Intern Med 2008; 149: 109-122

S- Editor  Yang XC    L- Editor  Ma JY    E- Editor  Yang XC

322 July 16, 2012|Volume 4|Issue 7|WJGE|www.wjgnet.com

Poza Cordon J et al . Endoscopic management of esophageal varices



 BRIEF ARTICLE

A study of the changes in the cause of peptic ulcer bleeding

Haruka Fujinami, Takahiko Kudo, Ayumu Hosokawsa, Kohei Ogawa, Takako Miyazaki, Jun Nishikawa, Shinya 
Kajiura, Takayuki Ando, Akira Ueda, Toshiro Sugiyama

Haruka Fujinami, Takahiko Kudo, Ayumu Hosokawsa, 
Kouhei Ogawa, Takako Miyazaki, Jun Nishikawa, Shinya 
Kajiura, Takayuki Ando, Akira Ueda, Toshiro Sugiyama, 
Department of Gastroenterology, University of Toyama, 2630 
Sugitani, Toyama 9300194, Japan
Author contributions: Fujinami H carried out the data analyses 
and drafted the manuscript; Kudo T, Hosokawsa A, Ogawa K, 
Miyazaki T, Nishikawa J, Kajiura S, Ando T and Ueda A carried 
out endoscopic examinations of the study subjects and data 
collection; Sugiyama T revised the manuscript and supervised 
the work.
Correspondence to: Haruka Fujinami, MD, Assistant 
Professor of Medicine, Department of Gastroenterology, 
University of Toyama, 2630 Sugitani, Toyama 9300194, 
Japan. haruka52@med.u-toyama.ac.jp
Telephone: +81-76-4347301   Fax: +81-76-4345027
Received: August 19, 2011      Revised: February 2, 2012
Accepted: July 1, 2012
Published online: July 16, 2012

Abstract
AIM: To clarify the frequency of and changes in the 
cause of peptic ulcer bleeding.

METHODS: This study retrospectively evaluated 
the out- and inpatients who underwent endoscopy 
between 2002 to 2008. The subjects were patients 
presenting with peptic ulcer bleeding. The details of 
these patients were obtained from their endoscopic 
reports and medical records.

RESULTS: The rates of Helicobacter pylori (H. pylori ) 
infection were significantly low (P  = 0.039), while the 
proportion of nonsteroidal antiinflammatory drugs 
(NSAIDs) users and vascular disease significantly 
increased over the period studied (P  = 0.034 and P  = 
0.04, respectively). However, there was no significant 
difference in the proportion of low-dose aspirin users (P  
= 0.832).

CONCLUSION: It’s found that the primary cause of 

peptic ulcer bleeding changed from H. pylori  infection 
to use of NSAIDs over the 7-year period of study. 
It seems that the number of low-dose aspirin users 
has increased with the increase in the proportion of 
vascular disease. It is necessary to take measures to 
prevent peptic ulcer bleeding among NSAIDs and low 
dose aspirin users.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Helicobacter pylori (H. pylori) infection and the use of  
nonsteroidal antiinflammatory drugs (NSAIDs) are two 
of  the major risk factors for peptic ulcers and ulcer 
complications[1]. H. pylori infection has been recognized in 
more than 87% of  patients with gastric ulcers and about 
96% of  patients with duodenal ulcers[2]. The incidence of  
peptic ulcers has steadily decreased in Western countries, 
and this decrease is thought to result from both the 
widespread eradication of  H. pylori and the decreasing 
prevalence of  H. pylori infection in the population as 
a result of  the improvement in hygienic conditions[3,4]. 
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On the other hand, the use of  NSAIDs is associated 
with an increased risk of  major upper gastrointestinal 
complications, including bleeding and perforation[5-7]. 
With the increase in the elderly population, which has led 
to an increase in musculoskeletal and joint disorders, it 
seems that the consumption of  NSAIDs has increased. In 
addition, antiplatelet therapy with low-dose aspirin (75-325 
mg) reduces the risk of  vascular events in patients with 
cardiovascular and cerebrovascular diseases[8-10]. Although 
low-dose aspirin has the advantages of  being both highly 
effective and inexpensive, they pose a significant risk for 
developing peptic ulcer bleeding[11-13]. The aim of  this 
study is to clarify the frequency and trends of  peptic 
ulcer bleeding over the past seven years.

MATERIALS AND METHODS
Patients
This study retrospectively evaluated the 199 994 of  
out- and inpatients who underwent endoscopy at 
ToyamaUniversityHospital between January 2002 and 
December 2008. We collected the following details 
of  patients with peptic ulcer bleeding from their 
endoscopic reports and medical records: age, gender, 
symptoms, H. pylori infection, NSAIDs intake, low-dose 
aspirin intake, previous ulcer history, cardiovascular 
and cerebrovascular diseases, endoscopic findings, and 
interventions. The rate of  gastroduodenal ulcer (GDU) 
and peptic ulcer bleeding, average age, body proportions, 
hematemesis, melena, and previous ulcer histories, 
rate of  H. pylori infection, rate of  cardiovascular and 
cerebrovascular diseases and proportion of  NSAIDs and 
low-dose aspirin users were calculated and compared 
from 2002 to 2008 based on this information. The 
subjects were checked for H. pylori infection using the 
13C-urea breath test (UBT) and/or rapid urease test 
(RUT). H. pylori status was defined as H. pylori-negative 
when UBT was negative and H. pylori-positive when 
either UBT or RUT were positive. Peptic ulcer bleeding 
was defined as a clinical presentation of  hematemesis 
and/or melena, and endoscopic examination showed a 
peptic gastric and/or duodenal ulcer. However, we also 
anticipated the presence of  upper gastrointestinal tract 
neoplasm, erosive gastritis, erosive duodenitis, Mallory-
Weiss syndrome, and esophagogastricvarices.

Statistical analysis
The following details of  peptic ulcer bleeding patients 
were obtained from their endoscopic reports and medi-
cal records: age, gender, symptoms, H. pylori status, 
NSAIDs intake, low-dose aspirin intake, previous ulcer 
history, endoscopic findings, and interventions. The rate 
of  peptic ulcer and/or peptic ulcer bleeding, average age, 
body proportions, hematemesis, melena, previous ulcer 
histories, rate of  H. pylori infection, rate of  cardiovas-
cular and cerebrovascular diseases and rate of  NSAIDs, 
low-dose aspirin users were calculated and compared 
from 2002 to 2008 based on this information.

Changes in each parameter over the period studied 
were analyzed using the chi-square test. Differences were 
considered to be statistically significant when P < 0.05. 

RESULTS
The details of  subjects were showed in Table 1. The 
rate of  GDU decreased from 16.9% to 11.3% over the 
period studied, and there were significant changes (P < 
0.001). The rate of  peptic ulcer bleeding significantly in-
creased from 4.87% to 9.03% during the first three years 
(P < 0.001) and significantly decreased from 9.03% to 
5.95% during the last three years (P < 0.05). The clinical 
details of  those patients who presented withpeptic ulcer 
bleeding are shown in Table 2. Age and gender did not 
change significantly over the period studied. The rate of  
GDU decreased. Cardiovascular and cerebrovascular dis-
eases significantly increased from 29.2% to 61.9% over 
the period studied (P = 0.04). The risk factors of  peptic 
ulcer bleeding are shown in Table 3. H. pylori infection 
rate was 84.2% in 2002, 72.6% in 2005, and 71.4% in 
2008, which demonstrates a significant decrease (P = 
0.048). The greatest cause of  peptic ulcer bleeding was 
the use of  gastrointestinal injury drugs, such as NSAIDs 
and low-dose aspirin. The proportion of  NSAIDs users 
significantly increased (P = 0.034), but the there were no 
significant changes in the proportion of  low-dose aspirin 
users (P = 0.832). The proportion of  NSAIDs (including 
low-dose aspirin) users significantly increased over the 
period studied (P = 0.021). 

DISCUSSION
In this study, it was found that the number of  peptic 
ulcer bleeding cases significantly increased during the first 
three years. One explanation for this is that while the H. 
pylori infection rate decreased over this period, the main 
cause of  peptic ulcer bleeding changed from H. pylori 
infection to use of  NSAIDs, including low-dose aspirin. 
NSAIDs were associated with approximately 30% of  the 
bleeding peptic ulcers diagnosed in Japan, which shows a 
significant increase from the figures of  previous reports. 
One reason of  the increased number of  NSAIDs users 
is that it is used in treating back and joint pain, which 
has shown an increased incidence among the increasing 
elderly population[14,15]. In the Unitd States, hospitalization 
and death due to NSAID-related gastrointestinal events 
have been estimated at 103 000 and 16 500 patients per 
year, respectively[16]. In a population-based retrospective 
case-control study, the adjusted relative risk (RR) of  
upper gastrointestinal bleeding (UGIB) associated with 
NSAIDs use was 5.3 [95% confidence interval (CI): 
4.5-6.2][17]. In our study, NSAIDs use was significantly 
associated with an increased risk of  bleeding ulcer, 
and the rate of  H. pylori infection was significantly 
lower throughout the observed period. Nonetheless, 
the number of  peptic ulcer bleeding was decreased 
during the last three years. As one of  the possibilities, a 
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study of  the Swedish population from 1974-2002 was 
reported that the increasing the amount of  proton pomp 
inhibiter (PPI) has reduced the incidence of  peptic ulcer 
complications[18]. In fact that gastroesophageal reflux 
disease is increasing and the usage of  PPI is actually 
increasing in Japan[19].

Low-dose aspirin is also one of  the causes of  
drug-induced peptic ulcer bleeding. It is widely used 
because it reduces the risk of  cardiovascular events and 
death in patients with coronary and cerebrovascular 
diseases. It seems likely that the number of  low-
dose aspirin users will increase in the future because 
coronary and cerebrovascular diseases have increased 
in recent years. However, the use of  aspirin, even at a 
low dose for secondary prevention of  cardiovascular 
events, remains a risk factor for developing UGIB. In 
addition, more than a few epidemiological studies have 
suggested that H. pylori infection increases the risk of  
UGIB in patients taking low-dose aspirin[20,21]. Taha 
et al. reported that the increase in UGIB associated 
with the use of  gastrointestinal toxic drugs increased 
in subjects treated with low-dose aspirin between 1996 
and 2002[22]. A recent study indicates that the relative 
risk of  UGIB after exposure to low-dose aspirin is 3.7 
(95% CI: 3.0-4.5)[17]. In our study, we found that the 
proportion of  low-dose aspirin users also increased 
from 8.3% in 2002 to 14.3% in 2008. In addition, our 
data showed the significant increasing of  cardiovascular 
and cerebrovascular diseases. Therefore, the proportion 
of  low-dose aspirin users will be increased in future. 
Recently it was suggested that the damaging effect of  

aspirin alone on the gastric mucosa might be less potent 
than the effect of  NSAIDs[23]. In a case-control study 
by Hallas et al., the age- and sex-adjusted odds ratios 
associating drug use with UGIB were 1.8 (1.5-2.1) 
for low-dose aspirin, 1.1 (0.6-2.1) for clopidogrel, 1.9 
(1.3-2.8) for dipyridamole, 1.8 (1.3-2.4) for vitamin K 
antagonists, 7.4 (3.5-15) for clopidogrel and aspirin, 5.3 
(2.9-9.5) for vitamin K antagonists and aspirin, and 2.3 
(1.7-3.3) for dipyridamole and aspirin. These results 
suggest that combined antithrombotic therapy with 
low-dose aspirin is associated with an increased risk of  
UGIB[24]. We also found that the proportion of  NSAIDs 
and low-dose aspirin users was significantly increasing 
over the period studied. The odds ratio of  a combination 
of  NSAIDs and low-dose aspirin was reported as 12.7 
(95% CI: 7.0-23.0). Furthermore, the concurrent use of  
non-aspirin antiplatelet agents with traditional NSAIDs 
also potentiated the risk of  UGIB[17]. In a meta-analysis 
of  randomized, placebo-controlled trials of  low-dose 
aspirin, prior gastrointestinal events, older age, and the 
use of  other injurious medications, such as NSAIDs, 
anticoagulants, and corticosteroids seemed to be factors 
associated with an increased risk for UGIB[25].

In the future, it will be necessary to prevent the as-
sociation between UGIB and the use of  NSAIDs and 
low-dose aspirin because it is expected that the more 
the proportion of  the elderly population increases, the 
more coexisting diseases, such as cardiovascular disease, 
cerebrovascular disease, and musculoskeletal disorders 
will increase. The use of  both NSAIDs for the treatment 
of  musculoskeletal pain and low-dose aspirin as an anti-
thrombotic therapy has increased recently. This tendency 
has been deduced from our data, which reveals that car-
diovascular and cerebrovascular diseases have increased 
from 2002 to 2008. In addition, it is useful to note that 
few patients complained of  epigastric symptoms in our 
study. In fact, most NSAIDs-associated GDU are as-
ymptomatic[26,27]. In low-dose aspirin users, there were no 
significant differences between the ulcer and non-ulcer 
groups in the frequency and severity of  symptoms, such 
as nausea, acid regurgitation, and heartburn[28]. Moreover, 
there were more patients without symptoms than with 
abdominal pain among NSAIDs users, since NSAIDs 
have an analgesic effect. On the contrary, peptic ulcers 
treated with NSAIDs and low-dose aspirin develop sud-
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 2002 2005 2008
  Number 2910 3023 3121
  No. of GDU   493   421   353
  Rate of GDU (%)        16.9        13.9       11.3
  No. peptic ulcer bleeding     24     38    21
  Rate of peptic ulcer bleeding (%)           4.87            9.03           5.95

Table 1  The incidence of peptic ulcer bleeding

The rate of GDU significantly decreased during the period studied (P < 
0.001). The rate of peptic ulcer bleeding significantly increased during the 
first three years and significantly decreased during the last three years.
GDU: Gastroduodenal ulcer.

2002 2005 2008 P value
  Cases 24 38 21
  Age (average ± SD) 63.1 ± 17.6 69.1 ± 15.8 65.9 ± 15.2 0.738
  Male n (%) 18 (75.0) 25 (84.8) 15 (71.4)       0.75
  Gastric ulcer n (%) 20 (83.3) 31 (81.6) 16 (76.2) 0.824
  Haematemesis n (%) 10 (50.0) 10 (30.3)   7 (33.3) 0.433
  Melena n (%) 13 (65.0) 26 (78.8) 14 (66.7) 0.534
  Vascular disease n (%)  7 (29.2) 13 (34.2) 13 (61.9) 0.048

Table 2  Clinical characteristics of patients with peptic ulcer 
bleeding

Clinical characteristics of patients with peptic ulcer bleeding. There was 
significantly increased in vascular disease over the period studied.

2002 2005 2008 P value
  Helicobacter pylori n (%) 20/24 (83.3) 20/38 (72.6) 15/21 (71.4) 0.039
  NSAIDs n (%) 3 (12.5) 11 (28.9) 10 (47.6) 0.034
  Low-dose aspirin n (%) 2 (8.3) 5 (13.2) 3 (14.3) 0.832
  NSAIDs and/or 5 (16.7) 16 (42.1) 13 (61.9) 0.021
  Low-dose aspirin n (%)

Table 3  Risk factors of peptic ulcer bleeding

The H. pylori infection rate significantly decreased. On the other hand, the 
proportion of NSAIDs users was significantly increased. The proportion 
of low-dose aspirin users demonstrated no significant changes. NSAIDs:
Non-steroidal anti-inflammatory drugs.
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denly by hematemesis and melena. In fact, those patients 
taking NSAIDs and low-dose aspirin became serious 
cases because they had a coexisting disease, such as car-
diovascular or cerebrovascular disease.

The prevention of  peptic ulcers related to the use 
of  NSAIDs and/or low-dose aspirin will become 
an important issue in the future. It is suggested that 
those patients who need NSAIDs treatment use the 
prostaglandin analogue misoprostol[29] or acid-suppressive 
agents, such as high-dose H2 receptor antagonists[30] 
and PPI[31]. Switching from non-selective NSAIDs to 
cyclooxygenase-2 inhibitors[32] is also a choice. In the 
prevention of  ulcers caused by NSAIDs and/or low-
dose aspirin, the effectiveness of  H. pylori eradication 
therapy has been reported[33]. In naive NSAIDs users, 
it has been suggested to receive H. pylori eradication 
therapy before NSAIDs use. A similar strategy has also 
been suggested for naive aspirin users[34]. In chronic 
NSAIDs/aspirin users, the recommendations may 
depend on the risk for peptic ulcer complications. Those 
who continue taking NSAIDs/aspirin, being at high-risk 
for peptic ulcer complication, should be tested for the 
presence of  H. pylori infection and, if  positive, receive 
H. pylori eradication therapy, as well as long-term therapy 
with a PPI[35-37].

Where the elderly population is increasing, it seems 
likely that the consumption of  NSAIDs and low-
dose aspirin will also increase in the future. Therefore, 
it is necessary to make guidelines for the use of  
NSAIDs and low-dose aspirin with the cooperation 
of  gastroenterologists, neurologists, cardiologists, and 
orthopedic surgeons.
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Abstract
A case is reported of a 50-year-old woman with a his-
tory of small-cell lung cancer admitted with pancre-
atic head lesions, discovered during investigation for 
obstructive jaundice. Endoscopic ultrasound assisted 
fine needle aspiration of the pancreatic mass was 
consistent with small cell carcinoma, presenting as 
an isolated metastasis from the previously diagnosed 
lung cancer. Endoscopic retrograde cholangiopancrea-
tography (ERCP) showed extrinsic compression and a 
bile duct stricture, requiring sphincterotomy and stent 
insertion. This case highlights that acute pancreatitis 
and biliary obstruction can occur as a manifestation of 
small cell lung cancer metastasizing to the pancreas. 
EUS is a safe, low risk and rapid diagnostic tool in such 
cases, and ERCP with stenting offers a safe and effec-
tive treatment option.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
The pancreas is a rare site for solitary metastases, but 
is often involved in diffuse metastatic disease[1]. The lit-
erature demonstrates that most of  the patients with iso-
lated pancreatic metastases are from renal cell cancer[2]. 
Our case is one of  the extremely rare occurrences[3-5] of  
small-cell lung cancer, an infrequent form (10%) of  lung 
cancer, metastasizing to the pancreas.

CASE REPORT
A 50-year-old Caucasian female, with a history of  small-
cell lung cancer post chemo-radiation, presented with 
vomiting, severe epigastric pain radiating to the back, 
and a 10 pound weight loss over a 3 mo period. She was 
noted to have direct hyperbilirubinemia (1.6 mg/dL, 
normal 0.1-0.5 mg/dL), elevated alkaline phosphatase 
(1147 IU, normal 32-91 IU), transaminitis (aspartate ami-
notransferase 242 IU, normal 15-41 IU; alanine amino-
transferase 294 IU, normal 14-54 IU) and elevated lipase 
(274 IU, normal 22-51 IU).

Abdominal computed tomography (CT) scan (Fig-
ure 1) demonstrated distended gallbladder, intrahepatic 
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ductal dilatation and multiple hypo-attenuated lesions 
throughout the pancreas (arrowheads), the largest noted 
at the pancreatic head measuring 1.7 cm × 1.6 cm (arrow). 
With suspicion of  metastatic disease, an extensive evalu-
ation [whole body CT scan, magnetic resonance imaging 
brain and a bone scan] was ordered. All these were unre-
markable except for the spiculated mass in the right lung 
apex on chest CT (Figure 2). This was present on prior 
imaging and represented the previously diagnosed small-

cell lung cancer (unchanged size and characteristics).
Subsequently, endoscopic retrograde cholangiopan-

creatography (ERCP) was performed to evaluate the 
dilated hepatic ducts (Figure 3) and showed a biliary 
stricture. A sphincterotomy was performed followed by 
placement of  a biliary stent (10 French by 9 cm) with 
good drainage. Endoscopic ultrasound (EUS) (Figure 
4) with fine needle aspiration of  the lesion in the pan-
creatic head (arrows) was performed and was consistent 
with small cell carcinoma (Figure 5A and B). The patient 
eventually decided to receive palliative care and was dis-
charged home with hospice care.
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Figure 1  Computed tomography scan of the abdomen showing multiple 
cystic lesions throughout the pancreas (arrow heads), the largest seen in 
the pancreatic head (arrow).

Figure 2  Computed tomography scan of the chest demonstrating the 
spiculated right apical lesion (arrow) with size and characteristics similar 
to the previously diagnosed small-cell lung cancer.

Figure 3  Endoscopic retrograde cholangiopancreatography showing di-
lated ducts.

Figure 4  Endoscopic ultrasound image depicting multiple hypo-echoic 
lesions throughout the pancreas (arrows).

A

B

Figure 5  Fine needle aspiration cytology of the pancreas showing (A) 
quick stain of pancreatic mass showing small round blue cells, resem-
bling small cell tumor, and (B) cell block of the pancreatic tissue with 
tumor cells positive for TTF-1 and chromogranin, indicating the origin of 
the tumor (lung).



DISCUSSION
A few years ago, the diagnosis of  pancreatic lesions was 
not feasible without subjecting patients to invasive surgical 
procedures. Nowadays, EUS-assisted fine-needle aspiration 
cytology  is a safe, low risk and minimally invasive method 
for diagnosing non-primary pancreatic neoplasms[6], which 
played a key role in the diagnosis of  our case.

It is believed that acute pancreatitis and obstructive 
jaundice in biliary malignancies results from infiltration 
of  the metastatic tumor into the pancreatic ducts. In 
such instances, ERCP with stent insertion can be a plau-
sible palliative therapy for biliary drainage[7]. It resulted 
in dramatic resolution of  our patient’s obstructive jaun-
dice. Abdominal pain subsided gradually as the pan-
creatic inflammation resolved. Generally, the treatment 
for tumor-induced acute pancreatitis and obstructive 
jaundice is initially supportive followed by aggressive 
chemotherapy or surgery. If  the patient can tolerate the 
insertion of  an endoscopic stent, then this is performed 
in addition to chemotherapy and surgery. This approach 
offers a safe and effective treatment modality for such 
patients.
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Abstract
We describe a case of gastric aberrant pancreas with 
acute pancreatitis followed up with subsequent en-
doscopic ultrasound. A 20-year-old woman known to 
have aberrant pancreas in the stomach was admitted 
to our hospital because of severe epigastralgia. Labo-
ratory tests showed slight C reactive protein elevation 
without hyperamylasemia. Esophagogastroduodenos-
copy revealed a swollen submucosal lesion (SML) to 
a greater degree compared with the previous find-
ings. Subsequent endoscopic ultrasonography (EUS) 
revealed a swollen lesion of 35 mm in diameter. The 
internal echo-pattern was more hypoechoic than in 
the previous EUS. The border between the fourth 
layer (muscularis propria) and the SML was unclear. 
The anechoic lumen in the mass, considered as the 

ductal lumen, was dilated. Based on these results, we 
diagnosed the patient as having acute inflammation, 
resembling pancreatitis, in the aberrant pancreas.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Aberrant pancreas is defined as pancreatic tissue that 
lacks anatomic and vascular continuity with the main 
body of  the pancreas. Aberrant pancreas is frequently 
seen in the stomach. Most patients with gastric aberrant 
pancreas are asymptomatic. They rarely present with 
clinical symptoms, such as abdominal pain and bleed-
ing[1,2]. A few cases of  aberrant pancreas complicated 
with acute inflammation like that of  pancreatitis have 
been reported, and they are treated surgically when di-
agnosed with submucosal lesion (SML) of  the stomach 
with symptoms, for which surgical pathology reveals 
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pancreatitis with aberrant pancreas[3-5]. We experienced a 
patient with acute inflammation occurring in the gastric 
aberrant pancreas, who was followed up by endoscopic 
ultrasonography (EUS) before and after the diagnosis.  
No report in the literature has described a similar case, 
although EUS images of  aberrant pancreas have been 
presented[6]. Consequently, our case is extremely valuable 
from the perspective of  diagnostic imaging for acute in-
flammation of  gastrointestinal aberrant pancreas.

CASE REPORT
A 20-year-old woman with no remarkable medical his-
tory presented with epigastralgia that had continued for 
3 d. Esophagogastroduodenoscopy (EGD) revealed an 
SML in the antrum of  the stomach, but the cause of  the 
pain was not identified. To clarify the SML pathogenesis, 
EUS was subsequently performed, revealing a mass lo-
cated in the third layer (submucosa) with a diameter of  
20 mm. The internal echo pattern was slightly more hy-
poechoic than the normal echo level of  the third layer. It 
contained an anechoic lumen in the mass, which was re-
garded as the duct. We made a diagnosis of  the aberrant 
pancreas of  the stomach based on EGD (Figure 1A) 
and EUS (Figure 1B) findings. After initial examination, 
she had been followed up once a year using EUS to ob-
serve the changes of  the SML. Four years later, she was 
admitted to our hospital because of  severe epigastralgia.

Laboratory tests revealed that white blood cells 
(WBC) were 6600/μL (normal range: 3000-9800/μL); 
amylase (AMY), 170 IU/L (normal range, 70-240 IU/L); 
and C reactive protein, 2.0 mg/dL (under 0.3 mg/dL). 
Percutaneous ultrasound revealed an irregular large hy-
poechoic mass in the gastric wall with an anechoic area. 
The pancreas was normal. We thought that the severe 
epigastralgia might imply some sort of  inflammation in 
the SML. Therefore, we performed EGD and it revealed 
a more swollen SML compared with the previous EGD 
(Figure 2). On subsequent EUS, the lesion was more 
swollen, with a diameter of  35 mm, and the internal 
echo-pattern was more hypoechoic than in the previous 
EUS. The border between the fourth layer (muscularis 
propria) and the SML was unclear (Figure 3). Based 
on the results of  these examinations, we diagnosed the 
patient as having acute inflammation like pancreatitis in 
the aberrant pancreas.

Treatment was given following the diagnosis of  acute 
pancreatitis. A protease inhibitor, gabexate mesylate (300 
mg/d), was administrated for three days. Two months 
later, EUS was performed again to observe the status, 
which revealed that the size of  SML decreased from 35 
mm to 25 mm in diameter, and the internal echo pattern 
had improved. To establish a definite diagnosis of  SML, 
we performed EUS-guided fine needle aspiration biopsy 
(EUS-FNA). The pathological examination showed 
ductal epithelial cells and acinar cells (Figure 4), and the 
SML was definitely diagnosed as an aberrant pancreas. 
This case was followed up without surgical operation.

DISCUSSION
Aberrant pancreas is a congenital anomaly found in 
the gastrointestinal tract and adjacent structures in 
0.55%-14% of  autopsy series; approximately 70% of  all 
such tissues are found in the stomach, duodenum, and 
jejunum[3,7,8]. Patients with aberrant pancreas are usually 
asymptomatic. Therefore, the lesion is often found inci-
dentally during clinical investigation for other gastroduo-
denal diseases[9]. However, aberrant pancreas sometimes 
produces symptoms associated with pancreatitis, cyst 
formation, ulceration, bleeding, obstructive jaundice, and 
gastric outlet obstruction[10].
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Figure 1  Esophagogastroduodenoscopic and endoscopic ultrasono-
graphic images of submucosal lesion at the first examination. A: Esopha-
gogastroduodenoscopy. Submucosal lesion was visible in the antrum of the 
stomach; B: Endoscopic ultrasonography. Lesion (arrow heads) located in the 
third layer (submucosa) with a diameter of 20 mm, slightly hypoechoic internal 
echo, and anechoic lumen, regarded as the duct.

Figure 2  Esophagogastroduodenoscopy after inflammation. Esopha-
gogastroduodenoscopy (EGD) revealed a more swollen submucosal lesion 
compared with the previous EGD.

A

B



Acute pancreatitis occurring in the gastrointestinal 
aberrant pancreas is rare. In the relevant literature, a ma-
jor symptom of  this pathosis was described as abdomi-
nal pain. Almost all cases show slight elevation of  serum 
amylase. Aberrant pancreas can be classified into three 
histological types. Type Ⅰ designates a typical pancreatic 
tissue with acini, duct, and islet cells resembling those 
of  a normal pancreas. Type Ⅱ aberrant pancreatic tissue 
comprises a pancreatic tissue with numerous acini and a 
few ducts lacking islet cells. Finally, type Ⅲ in which only 
excretory ducts were observed[11]. Therefore, aberrant 
pancreas (especially types Ⅰ and Ⅱ) might demonstrate 
the full range of  pancreatic pathologies including pancre-
atitis (acute and chronic) as well as benign and malignant 
neoplastic transformations[12,13]. To date, some reports 
have described acute or chronic pancreatitis occurring 
in the aberrant pancreas[3-5,13,14]. It remains controversial 
whether acute or chronic inflammatory changes in ab-
errant pancreas are induced by similar pathogenesis to 
that of  pancreatitis in anatomical pancreas. In a reported 
case of  chronic pancreatitis derived from Heinrich type 
Ⅱ (no drainage duct microscopically) aberrant pancreas, 
aberrant pancreatic tissue might be more susceptible  
to pancreatitis because of  the lack of  drainage ducts in 
Heinrich type Ⅱ[13]. Such a pathosis as in this case will 
also apply to the etiology of  acute pancreatitis in aber-
rant pancreas. However, it was reported that in patients 
with chronic alcoholic pancreatitis associated with aber-
rant pancreas, microscopic examination of  the aberrant 
pancreas showed no changes that were suggestive of  
chronic pancreatitis, despite severe chronic pancreatitis 
in the main pancreas[15]. Consequently, these reports 
suggest that the acute or chronic pancreatitis derived 
from aberrant pancreas might occur because of  some 
sort of  ductal obstruction, but not from direct injury of  
acini caused by heavy alcohol consumption. In the case 
described herein, the pathological findings obtained by 
EUS-FNA showed ductal epithelial cells and acinar cells, 
indicating Heinrich type I. The patient reported no alco-
hol abuse. Therefore, we assume that the pathogenesis 

of  acute pancreatitis of  the aberrant pancreas might be 
obstruction of  ductal system in the ectopic tissue from 
any cause.

It is notable in our case that the inflammation of  ab-
errant pancreas was followed up by EUS. No report in 
the literature describes such a case and provides images 
of  acute pancreatitis derived from aberrant pancreas 
using EUS. The image of  acute pancreatitis in aberrant 
pancreas is similar to acute inflammation of  anatomic 
pancreas: swelling with heterogeneous parenchymal echo 
pattern. These images do not resemble those of  a tumor 
with necrosis such as gastrointestinal stromal tumor, or 
abscess/phlegmonous gastritis with SML[16]. We believe 
that images such as those related to our case were not 
observed on EUS except for acute inflammation of  
aberrant pancreas. Therefore, we should be aware that 
a gastric aberrant pancreas can cause acute pancreatitis 
and must be suspected in patients with atypical abdomi-
nal pain and SMT in the stomach. EUS is strongly rec-
ommended for the definite diagnosis in such a case.
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Figure 3  Endoscopic ultrasonographic image after inflammation. On en-
doscopic ultrasonography (EUS), the lesion was more swollen, with a diameter 
of 35 mm. The internal echo-pattern was more hypoechoic than in the previous 
EUS (arrow heads).

Figure 4  Pathological findings of submucosal lesion. Pathologic examination 
showed ductal epithelial cells and acinar cells.
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Abstract
Endoscopic ultrasonography (EUS) was performed on a 
patient being treated for chronic pancreatitis because 
a submucosal tumor was observed in the stomach 
during gastrointestinal endoscopy. As internal pulsa-
tile blood flow on Doppler was present, the diagnosis 
of an aneurysm was made. The pseudoaneurysm of 
the left gastric artery was embolized with histoacryl 
and lipiodol and the splenic artery was embolized with 
coils at the location of the pseudoaneurysm to prevent 
hemorrhage. Follow up EUS confirmed the cessation 
of blood flow from the pseudoaneurysm. Clinicians en-
countering a gastric submucosal tumor-like protrusion 
in a patient with chronic pancreatitis should use EUS to 
investigate the possibility of a pseudoaneurysm, which 
must be treated as quickly as possible once identified.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Pseudoaneurysms are a known complication of  chronic 
pancreatitis. Untreated, pseudoaneurysms may rupture, 
and can be fatal.

We herein describe a patient with chronic pancreatitis 
who was diagnosed with a pseudoaneurysm of  the left 
gastric artery while undergoing endoscopic ultrasonogra-
phy (EUS) for a gastric submucosal tumor-like protrusion.

CASE REPORT
The patient, a 39-year-old male, presented with the pri-
mary complaints of  chest tightness and upper abdominal 
pain. Previously, the patient had been repeatedly admit-
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ted and discharged for alcoholic pancreatitis. An approx-
imately 4 cm, left mediastinal, cystic lesion continuing 
from the tail of  the pancreas was seen on multidetec-
tor row computed tomography (MDCT) at the time 
of  presentation. An area of  high density was observed 
within the cyst, and a severely atrophied pancreas with a 
calcified body was observed (Figure 1). As a pseudocyst 
complicating an acute exacerbation of  chronic pancreati-
tis and hemorrhage in the pseudocyst was suspected, it 
was suggested that the patient be admitted for a detailed 
examination. However, the patient, refused to be admit-
ted for a detailed examination as recommended, and 
returned home. Later, when his symptoms progressively 
worsened and his stool had been black for 1 wk, he was 
rushed to the hospital.

At the time of  admission, his blood pressure was 
105/60 mmHg, his pulse was regular at 90 bpm, and 
his temperature was 37.2 °C. The patient’s abdomen 
was soft, flat, and slightly distended, with mild tender-
ness in the upper abdomen. The laboratory findings 
were as follows: marked anemia with hemoglobin of  7.2 
g/dL, amylase of  262 IU/L, mildly elevated pancreatic 
enzymes with lipase of  109 IU/L, and an inflamma-
tory response with C-reactive protein of  4.76 mg/dL. 
Following admission, 4 units of  packed red blood cells 
were transfused to treat anemia. Endoscopic retrograde 
pancreatography (ERCP) was performed to further 
investigate and treat the pseudocyst. Pancreatography 
revealed stenosis of  the principal pancreatic duct at the 
head, dilation of  the duct at the tail, and a communica-
tion between the tail duct and the pseudocyst (Figure 2). 
Therefore, the pancreatic duct was stented (stent size, 7 
Fr, 7 cm). Although no substantial bleeding in the up-
per gastrointestinal tract was seen during ERCP, upper 
gastrointestinal endoscopy was performed to investigate 
the marked anemia which was present on admission. 
Endoscopy revealed a 2 cm protrusion resembling a 
submucosal tumor in the lesser curvature of  the middle 
of  the body of  the stomach (Figure 3). EUS using the 
GF-UE260-AL5 (Olympus, Tokyo, Japan) and Prosound 
α10 (Aloka, Tokyo, Japan) was performed for diagnosis. 
On EUS, a 1 cm submucosal anechoic region whose 
entire periphery was hypoechoic was seen. The pulsating 
anechoic mass with Doppler signal enhancement identi-
fied in the gastric submucosa was diagnosed as an aneu-
rysm with hematomas around the periphery (Figure 4A). 
Angiography proceeded, and a 1 cm pseudoaneurysm 
of  the left gastric artery and a large pseudoaneurysm 
of  the splenic artery measuring 2 mm in diameter were 
detected. Hemorrhage was prevented with transluminal 
embolization using lipiodol and histoacryl because a 
small aneurysm was observed in the left gastric artery 
upon angiography. This was embolized with coils as a 
pseudoaneurysm measuring 2 mm was further observed 
in the splenic artery (Figure 5).

Cessation of  blood flow to the pseudoaneurysm 
was confirmed on EUS performed 1 wk later (Figure 
4B). Since there was no subsequent bleeding, follow-up 
MDCT was performed 1 mo later. The left mediastinal 

pseudocyst had shrunk markedly.

DISCUSSION
Hemorrhage in the pseudocyst was seen on MDCT at 
the time of  presentation and ERCP performed after ad-
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Figure 1  Abdominal computed tomographic findings. A severely atrophied 
pancreas with a calcified body was noted. The pseudocyst (arrow) ranged 
from the back of the pancreas to the left mediastinum and was adjacent to the 
splenic artery.

Figure 2  Endoscopic retrograde pancreatography findings. A: Endoscopic 
retrograde pancreatography showed stenosis of the principal pancreatic duct at 
the pancreatic head (dotted arrow) and a dilated tail duct communicating with 
the left mediastinal pseudocyst (solid arrows).

Figure 3  Upper gastrointestinal endoscopy findings. Upper gastrointesti-
nal endoscopy showed a 2 cm, submucosal tumor-like protrusion with a red, 
eroded upper region located in the lesser curvature of the middle of the body of 
the stomach (arrow).



mission revealed a communication between the tail duct 
and the pseudocyst. It is thought that the splenic pseudo-
aneurysm was bleeding into the pseudocyst because the 
splenic artery was adjacent to the pseudocyst on MDCT. 
No bleeding from Vater’s papilla was observed when car-
rying out ERCP, but it was presumed that hemosuccus 
was the cause of  this bleeding as the patient had black 
stool in the week preceding admission and was markedly 
anemic upon admission. The resulting progress of  ane-
mia triggered the discovery of  a pseudoaneurysm in the 
left gastric artery which was on the verge of  rupturing.

Although a pseudoaneurysm complicating chronic 

pancreatitis occurs relatively infrequently and affects 
only 6% to 9% of  patients[1], 40% to 60% of  ruptured 
pseudoaneurysms result in a fatal outcome[2]. Pseudoan-
eurysms are primarily attributed to the digestion and lysis 
of  the arterial wall near the pancreas by errant activated 
pancreatic enzymes[3]. The splenic artery is the most com-
monly affected site. Pseudoaneurysms also frequently 
form in the gastroduodenal, pancreaticoduodenal, and 
hepatic arteries, but rarely in the left gastric artery[4,5]. 
Aneurysms of  the left gastric artery mimicking a gastric 
submucosal tumor are also extremely rare[2,4].

The MDCT examination performed on admission 
may have missed the aneurysm because the lesion was 
small or because collateral circulation attributable to 
pancreatitis-induced pancreatic arteriovenous occlusion 
resulted in the imaging of  many winding blood vessels 
which, in turn, complicated the identification and diag-
nosis of  the aneurysm. EUS, which can show the gastric 
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Figure 4  Endoscopic ultrasonography findings. A1: Endoscopic ultraso-
nography showed an anechoic region whose entire periphery was hypoechoic 
beneath the gastric mucosa. Power Doppler showed blood flow in the anechoic 
region. Upper gastrointestinal endoscopy showed a 2 cm, submucosal tumor-
like protrusion with a red, eroded upper region located in the lesser curvature 
of middle of the body of the stomach (arrow); A2: Pulsed wave Doppler showed 
pulsatile blood flow in the anechoic region. This finding led to the diagnosis 
of an aneurysm; B: The cessation of blood flow to the pseudoaneurysm was 
confirmed with endoscopic ultrasonography  which was performed 1 wk after 
treatment (arrow). 

A1

A2

Figure 5  Angiography findings. A1: The pseudoaneurysm of the left gastric 
artery was diagnosed on angiography (arrow). The left hepatic artery diverged 
from the left gastric artery; A2: The microcatheter was advanced in the region of 
the pseudoaneurysm, and the pseudoaneurysm was embolized with histoacryl 
and lipiodol; B: A small pseudoaneurysm was observed in the splenic artery (ar-
row), and the splenic artery was embolized by coils.

B
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wall in fine detail, is an excellent tool for diagnosing 
gastric submucosal lesions[6]. The added Doppler func-
tionality of  the particular EUS device used in the pres-
ent case made the device better suited than MDCT for 
diagnosing and following small aneurysms resembling 
submucosal tumors.

Recently, higher rates of  detection have been related 
to the increased frequency of  imaging studies such as 
EUS[5]. A search of  the literature revealed only this case 
and 8 other cases of  submucosal tumor-like protru-
sions diagnosed as pseudoaneurysms on EUS[2,7-10]. The 
responsible vessel was the splenic artery in 6 cases and 
the left gastric artery in 3. The submucosal tumor-like 
lesion was often located in the fundus or cardiac area (7 
of  9) and posterior wall (7 of  9). Two of  the patients 
had chronic pancreatitis, one had alcoholic cirrhosis, 
one had arteriosclerosis, and five had no underlying dis-
ease. The lesions were coincidentally discovered during 
upper gastrointestinal endoscopic screening in four of  
these patients. Three of  the patients had gastrointestinal 
bleeding that was treatable with either embolization or 

surgery (Table 1).
The danger of  re-bleeding after embolization in-

creases if  pancreatitis continues even following treat-
ment, but we believe that we were able to successfully 
control bleeding by avoiding stent implantation in the 
pancreatic duct and by avoiding bleeding. A pseudoan-
eurysm should be suspected when a gastric submucosal 
tumor-like protrusion is seen in a patient with chronic 
pancreatitis. We recommend that EUS be carried out, 
and if  a pseudoaneurysm is diagnosed, then interven-
tional radiology should be performed as soon as pos-
sible. In addition, the successful control of  pancreatitis 
was believed to be the key to successful bleeding control.
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  Reported
  by

Aneurysm
site

SMT-like
lesion site

Underlying
disease

Symptoms Treatment

  Mosler 
  et al[7]

Splenic 
artery

Posterior
wall of 
cardiac part

None Anemia

  Chaya
  et al[8] 

Splenic 
artery

Greater
curvature of 
fundus

Arterioscle-
rosis

Gastroin-
testinal
bleeding

Surgery

  Falodia 
  et al[2] 

Left gastric 
artery

Posterior
wall of car-
diac part

Chronic
pancreati-
tis

Gastroin-
testinal
bleeding

Emboliza-
tion

  Jani et al[9] Left gastric 
artery

Posterior 
wall of body 
of stomach

Alcoholic
cirrhosis

Gastroin-
testinal
bleeding

Emboliza-
tion

  Higuchi 
  et al[10] 

Splenic 
artery × 4

Posterior
wall of 
fundus

None None -

  Present case
  2011

Left gastric 
artery

Lesser cur-
vature of 
middle of
body

Chronic
pancreati-
tis

Anemia Emboliza-
tion

Table 1  Cases of pseudoaneurysm diagnosed on endoscopic 
ultrasonography

SMT: Submucosal tumor; -: No description.

Fukatsu K et al . Gastric submucosal tumor-like aneurysm
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well as advances in technology. Emphasis is placed on the clini-
cal practice of  treating gastrointestinal diseases with or under 
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The columns in the issues of  WJGE will include: (1) Editorial: To 
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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 boldfaced 
letters. The surname of  all authors should be typed with the initial 
letter capitalized, followed by their abbreviated middle and first 
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication 
place: Publication press, Year: start page and end page.

Format
Journals
English journal article (list all authors and include the PMID where 

applicable)
1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative 
contrast harmonic imaging to assess malignancy of  liver 
tumors: A prospective controlled two-center study. World J 
Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224   DOI: 
10.3748/wjg.13.6356]

Chinese journal article (list all authors and include the PMID where 
applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 

effect of  Jianpi Yishen decoction in treatment of  Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

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

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

Organization as author
4 Diabetes Prevention Program Research Group. Hyperten 

 sion, insulin, and proinsulin in participants with impaired 
glucose tolerance. Hypertension 2002; 40: 679-686 [PMID: 
12411462   PMCID:2516377   DOI :10 .1161/01 .
HYP.0000035706.28494.09]

Both personal authors and an organization as author 
5 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 European 
men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.
ju.0000067940.76090.73]

No author given
6 21st century heart solution may have a sting in the tail. BMJ  

2002; 325 : 184 [PMID: 12142303   DOI:10.1136/
bmj.325.7357.184]

Volume with supplement
7 Geraud G, Spierings EL, Keywood C. Tolerability and safety 

of  frovatriptan with short- and long-term use for treatment 
of  migraine and in comparison with sumatriptan. Headache 
2002; 42 Suppl 2: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume
8 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 

section analysis in revision total joint arthroplasty. Clin Orthop 
Relat Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.109
7/00003086-200208000-00026]

No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer dis-
ease: investigation and basis for therapy. New York: Marcel 
Dekker, 1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 

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

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

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

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

ational effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5; 
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious diseases. 
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1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

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

Flexible endoscopic grasping and cutting device and pos-
itioning tool assembly. United States patent US 20020103498. 
2002 Aug 1
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Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square 
test as χ2 (in Greek), related coefficient as r (in italics), degree of  
freedom as υ (in Greek), sample number as n (in italics), and pro-
bability as P (in italics).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

20100107133856.htm

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

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

SUBMISSION OF THE REVISED 
MANUSCRIPTS AFTER ACCEPTED
Please revise your article according to the revision policies of  
WJGE. The revised version including manuscript and high-
resolution image figures (if  any) should be re-submitted online 
(http://www.wjgnet.com/1948-5190office/). The author should 
send the copyright transfer letter, responses to the reviewers, 
English language Grade B certificate (for nonnative speakers of  
English) and final manuscript checklist to wjge@wjgnet.com.

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
WJGE is an international, peer-reviewed, Open-Access, online 
journal. Articles published by this journal are distributed under 
the terms of  the Creative Commons Attribution Non-commercial 
License, which permits use, distribution, and reproduction in any 
medium, provided the original work is properly cited, the use is 
non commercial and is otherwise in compliance with the license. 
Authors of  accepted articles must pay a publication fee. The related 
standards are as follows. Publication fee: 1300 USD per article. 
Editorial, topic highlights, original articles, brief  articles, book 
reviews and letters to the editor are published free of  charge.
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