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Abstract

AIM: To investigate the safety and efficacy of endo-
scopic band ligation (EBL) for bleeding lesions in the
small bowel.

METHODS: This is a retrospective study evaluating
EBL in six consecutive patients (three males, three fe-
males, 46-86 years of age) treated between May 2009
and February 2014: duodenal vascular ectasia; 1, je-
junal bleeding diverticulum; 1, ileal Dieulafoy’s lesion;
1 and ileal bleeding diverticula; 3. The success of the
initial hemostasis was evaluated, and patients were
observed for early rebleeding (within 30 d after EBL),
and complications such as perforation and abscess for-
mation. Follow-up endoscopies were performed in four
patients.

RESULTS: Initial hemostasis was successfully achieved
with EBL in all six patients. Eversion was not sufficient
in four diverticular lesions. Early rebleeding occurred
three days after EBL in one ileal diverticulum, and a

Raishidenge ~ WJGE | www.wjgnet.com

488

repeat endoscopy revealed dislodgement of the O-band
and ulcer formation at the banded site. This rebleeding
was managed conservatively. Late rebleeding occurred
in this case (13 and 21 mo after initial EBL), and re-EBL
was performed. Follow-up endoscopies revealed scar
formation and the disappearance of vascular lesions at
the banded site in the case with a duodenal bleeding
lesion, and unresolved ileal diverticula in three cases.
Surgery or transarterial embolization was not required
without any complications during the median follow-up
period of 45 (range, 2-83) mo.

CONCLUSION: EBL is a safe and effective endoscopic
treatment for hemostasis of bleeding lesions in the
small bowel.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: There have been few reports regarding the
use of endoscopic band ligation (EBL) for the treatment
of bleeding lesions in the small intestine. The present
study demonstrates safe and effective use of EBL to
treat six patients with small bowel lesions including, du-
odenal vascular ectasia, ileal Dieulafoy’s lesion, and je-
junal and ileal bleeding diverticula. Although the bleed-
ing was successfully managed in all patients, those
with diverticular bleeding in the small bowel should be
closely monitored after an initial EBL.
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INTRODUCTION

Endoscopy can be used to both diagnose and treat bleed-
ing in the small bowel. Enteroscopic techniques such as
argon plasma coagulation (APC) and endoscopic clip-
ping have been well studied™. Endoscopic band ligation
(EBL) had been used for the treatment of esophageal
varices“"", Recently, EBL has been applied for hemosta-
sis of colonic diverticular hemorrhage' ™ and non-vari-
ceal upper gastrointestinal bleeding" ™. There are some
reports concerning the use of EBL for treating small
intestinal bleeding lesions'>**, though the safety and
efficacy of this use has not been established. However, a
recent report indicates that EBL is unsafe and unsuitable
for hemostasis in the small bowel”™ . Thetefore, the aim
of this study was to retrospectively investigate the safety
and efficacy of EBL for the treatment of bleeding le-
sions in the small bowel.

MATERIALS AND METHODS

Patient population

For this study, six consecutive patients (three males and
three females, between 46 and 86 years of age) that were
admitted to St. Luke’s International Hospital and treated
with EBL for gastrointestinal bleeding between May 2009
and February 2014 were included. After receiving stan-
dard supportive medical care including fluid resuscitation
and hemodynamic monitoring, endoscopy was performed
for the diagnosis and treatment of the bleeding lesions
in the small bowel, including a duodenal vascular ectasia
(one case), jejunal bleeding diverticulum (one case), ileal
Dieulafoy’s lesion (one case) and ileal bleeding diverticula
(three cases). A bleeding diverticulum was defined as a
diverticulum with stigmata of recent hemorrhage such
as active bleeding, a non-bleeding visible vessel, or an ad-
herent clot”". Informed written consent was obtained
from all patients for endoscopy and EBL.

Endoscopic procedures

For the duodenal vascular lesion, a colonoscopy (PCE-
Q260]I; Olympus Medical Systems, Tokyo, Japan) rather
than a gastroscopy was petformed because the lesion was
located at the horizontal portion of the duodenum. To
treat the jejunal bleeding diverticulum, double-balloon
enteroscopy (EN-450P5/20; Fujifilm Co., Tokyo, Japan)
was performed. Colonoscopies were performed for
the four ileal lesions following bowel preparation with
polyethylene glycol. Bleeding lesions were identified and
marked with hemoclips or by injecting carbon ink near
the lesions. The endoscope was then reinserted after a
band-ligator device (MD-48710 EVL Devices; Sumitomo
Bakelite Co Ltd., Tokyo, Japan) was attached to the tip.
The lesions were suctioned into the ligator cup, and the
O-band was released. A repeat endoscopy was performed
in the event of rebleeding after EBL. The success of the
initial hemostasis, the incidence of eatly rebleeding (within
30 d after EBL), and complications such as perforation
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and abscess formation were evaluated retrospectively.
Eversion after EBL was assessed in the diverticular le-
. 12,15 .

sions'™>", Follow-up endoscopies were performed.

RESULTS

The characteristics of the six cases of bleeding lesions
and results from the EBL are presented in Table 1. EBL
was completed, and initial hemostasis was achieved in

all the patients. Endoscopic views of the duodenal vas-
cular ectasia and EBL procedure are shown in Figure 1.
Eversion was not sufficient after EBL in the diverticular
lesions (Figure 2A-C). Early rebleeding occurred in one
case of ileal diverticulum (case 5) 3 d after EBL. A re-
peat endoscopy in this case revealed dislodgement of the
O-band and ulcer formation at the banded site (Figure
2D). It was managed conservatively, and additional treat-
ments such as endoscopic hemostasis or surgery were
not required. A six-month follow-up endoscopy for the
duodenal case revealed scar formation and the disap-
pearance of vascular lesions at the banded site. However,
EBL was unable to resolve three of the ileal diverticula as
observed during follow-up endoscopies performed 3 to
29 mo after the initial EBL (cases 4, 5 and 6). Follow-up
endoscopies were not performed for the jejunal diverticu-
lar (case 2) and ileal Dieulafoy’s (case 3) lesions. Late re-
bleeding occurred in the ileal case (case 5; 13 and 21 mo
after initial EBL), and re-EBL was performed. Surgery or
transarterial embolization was not required, and no com-
plications were reported in any of the cases during the
median follow-up period of 45 (range, 2-83) mo.

DISCUSSION

This is a retrospective case series demonstrating the use
of EBL for the treatment of bleeding lesions in the small
bowel. For these procedures, a band-ligator device com-

monly available for the treatment of esophageal varices
was used, which has recently been used for colonic diver-
ticular hemorrhagem’m. EBL was successful in achieving
immediate hemostasis in all cases, despite the limited
operability of the endoscope within the reduced diameter
of the small bowel relative to other digestive tracts. In ad-
dition, hemostatic methods are also restricted by the thin
walls of the small bowel, which are vulnerable to per-
foration during contact coagulation. However, no such
complications occurred in the present study. EBL is not
hindered by difficult positioning of bleeding lesions or
endoscope instability because it is not necessary to place
the lesions in the same direction of the endoscopic work-
ing channel.

Although eversion of colonic bleeding diverticula can
be obtained with EBL""™ it was not observed in the
diverticular lesions of the small bowel. Insufficient ever-
sion may be the cause for the early dislodgement of the
O-band and early rebleeding that occurred in one case of
an ileal diverticulum, though it was managed conserva-
tively without the need for additional treatments. How-
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Table 1 Characteristics and results of small bowel bleeding lesions treated with endoscopic band ligation

Case Age Sex Bleeding lesion Location EBL Eversion after Procedural Complications Early
successful EBL time (min) rebleeding
1 86 F Vascular ectasia Duodenum Yes Yes 31 None No
2 62 M Diverticular bleeding (non-bleeding visible vessel) Jejunum Yes No 168 None No
3 61 F Dieulafoy's lesion Terminal ileum  Yes Yes 38 None No
4 46 M Diverticular bleeding (active bleeding) Terminal ileum  Yes No 58 None No
5 8 F Diverticular bleeding (adherent clot) Terminal ileum Yes No 80 None Yes
6 71 M Diverticular bleeding (adherent clot) Terminal ileum  Yes No 58 None No

EBL: Endoscopic band ligation.

Figure 1 Endoscopic views of the vascular ectasia. A: Bleeding at the horizontal portion of the duodenum; B: View through the band-ligator device; C: Endoscopic
band ligation was performed.

Figure 2 Endoscopic views of the ileal diverticulum. A: Active bleeding; B: View through the band-ligator device; C: Endoscopic band ligation was performed.
However, eversion of the banded diverticulum was not sufficient; D: Repeat endoscopic view of O-band dislodgement and ulcer formation at the banded site.
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ever, late rebleeding from the same diverticula might not
be prevented, as EBL did not resolve bleeding diverticula
in the small bowel.

The length of the EBL procedure is an important is-
sue, though it was not compared with alternatives in the
present study. For this procedure, the endoscope must be
withdrawn in order to attach the band-ligator device, and
then reinserted. In the current study, procedural time was
minimized by marking the identified bleeding lesions with
hemoclips or carbon ink, which could be easily detected
during the re-insertion of the endoscope. In addition, this
study demonstrated the safety of the EBL procedure. It
was teported that EBL was not safe for treatment of the
small bowel, as histologic evaluation revealed inclusion of
the muscularis proptia and serosa by the band-ligator™**”.
There were no complications or instances of perforation
or penetration in the present study, though the study was
limited to only six cases.

In conclusion, although it might be precarious to
draw conclusions from small sample size and more data
was needed to evaluate the use of EBL in small intestine
lesions, the results of the present study indicate that EBL
may be a safe and effective endoscopic treatment for
bleeding lesions in the small bowel. However, patients
with diverticular bleeding in the small bowel should be
closely monitored after initial EBL. Further studies incor-
porating larger patient populations will help to validate
the safety and efficacy of this procedure.

COMMENTS

Background

Single-balloon, double-balloon, and capsule endoscopies are commonly and
widely used treatment procedures. Endoscopic band ligation (EBL) is a proce-
dure that has been used to treat colonic diverticular hemorrhage, though it has
not been thoroughly evaluated as a viable treatment option for small intestinal
bleeding, despite its increasing incidence.

Research frontiers

EBL is considered to be a useful and safe treatment for esophageal varices
and colonic diverticular hemorrhaging. Although the safety and efficacy of EBL
for treatment of small intestinal bleeding is not known, a recent report indicates
that it can result in inclusion of the muscularis propria and serosa of the small
bowel.

Innovations and breakthroughs

This study is the first to report on the use of EBL for treatment of patients with
duodenal, jejunal, and ileal bleeding. In all six cases, immediate hemostasis
was achieved with no complications, such as perforation or abscess formation.

Applications
The results of this study suggest that EBL is a safe and effective option to
achieve hemostasis in the small bowel.

Terminology

Endoscopic band ligation is an endoscopic technique involving elastic bands
to treat varices. Diverticular hemorrhaging of the small intestine can involve
the duodenum, jejunum or terminal ileum. Dieulafoy’s lesion is a lesion with a
dilated tortuous arteriole. Vascular ectasia is dilated small blood vessel.

Peer review

The manuscript titled as “Endoscopic band ligation for bleeding lesions in the
small bowel” is a large patient series which describes the method of treatment
of bleeding originated from small bowel. Tt can be published due to its original-
ity.
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