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Abstract:

Objective Endoscopic band ligation (EBL) is commonly performed to treat colonic diverticular bleeding
(CDB). However, EBL is not suitable for other disorders that cause acute lower gastrointestinal bleeding
(ALGIB), and the safety and efficacy of the procedure are not well known. This study aimed to evaluate the
efficacy and safety of EBL for non-colonic diverticular bleeding (non-CDB) and investigate the application of

EBL to ALGIB.
Methods

This study was a retrospective evaluation of the success rate of EBL, the rate of early re-bleeding

(within 30 days of the initial EBL), and complications such as perforation and abscess formation.

Patients

Thirty patients who presented with non-CDB and underwent EBL as the first-line treatment in our

hospital from June 2009 to December 2017 were included in the present study.

Results

The success rate of EBL was 93% (28/30). The rate of early re-bleeding after EBL was 20% (6/

30). Repeat EBL, endoscopic clipping, or conservative therapy was performed in the event of re-bleeding. No

emergency surgery or interventional hemostatic treatments were required for hemostasis. No complications

such as perforation or abscess formation were observed in any patient.
Conclusion Our results suggest that EBL is an effective and safe endoscopic treatment for non-CDB.
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Introduction

Acute lower gastrointestinal bleeding (ALGIB) is a com-
mon disease, which sometimes leads to hemorrhagic emer-
gency (1). Colonic diverticular bleeding (CDB) is a common
cause of ALGIB, and endoscopic band ligation (EBL) has
been recommended as a treatment for CDB due to its safety,
efficacy, and long-term results (2-4). Specifically, in terms of
the rebleeding rate, EBL. may be superior to other hemosta-
sis methods, including clipping (5). However, the usefulness
of EBL in other disorders that result in ALGIB is limited,
and the safety and efficacy of EBL for treating non-CDB
are not well established. In this study, we examined the he-
mostatic results in non-CDB treated by EBL over the past 8

years and evaluated the efficacy and safety of this proce-
dure.

Materials and Methods

Fig. 1 shows a flow chart of the present study. Colono-
scopy was performed in 789 patients who presented with
ALGIB at St. Luke’s International Hospital in Tokyo, Japan
between June 2009 and December 2017. We excluded pre-
sumptive cases, which were considered to be without stig-
mata of recent hemorrhage (SRH) in colonic endoscopy (as
defined by Jensen et al.) (6). Of the 372 definitive cases, pa-
tients who did not require hemostatic treatment-such as
those presenting with ischemic enteritis and colorectal can-
cer or those who had previously been treated with a non-
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EBL method-were excluded. Furthermore, patients diag-
nosed with CDB were excluded from this study. A total of
30 patients (20 men and 10 women; age: 40-101 years) re-
ceived EBL for non-CDB. EBL was selected as a hemosta-
sis method in non-CDB when bleeding could not be stopped
by other methods such as endoscopic clipping, heat coagula-
tion, or epinephrine injection (1:20,000 dilution). The origin
of bleeding was identified as the site at which SRH was ob-
served, and SRH was defined as active bleeding (AB), a
densely adherent clot, and a non-bleeding visible vessel
(NBVYV) (6). Early re-bleeding was defined as clinical evi-
dence of recurrent lower gastrointestinal bleeding within 30
days of the initial treatment. The etiologies of the cases in
the present study were as follows: acute hemorrhagic rectal
ulcer (AHRU; n=17), diverticular bleeding in the small in-
testine (n=5), Dieulafoy’s ulcer in the small intestine and
post-polypectomy bleeding (n=2), rectal varices (n=2), post-
prostate biopsy (n=1) and post-appendectomy bleeding (n=
1).

I Patients who received endoscopy with ALGIB n =789 I

—‘ Patients with presumptive cases n = 417 |

Patients with definitive cases n =372

—l Patients with no need of hemostasis n = 41 |

—| Patients treated with non-EBL methods n =110 |

| Patients who received EBL n = 221 |

—' CDB Patients who received EBL n =191

I Non-CDB patients who received EBL n = 30 |

Figure 1.
gastrointestinal bleeding, CDB: colonic diverticular bleeding,
EBL: endoscopic-band ligation

Diagram of the study flow. ALGIB: acuter lower

We retrospectively evaluated the success rate of EBL, the
rate of early re-bleeding, the period from the initial treat-
ment to re-bleeding, and complications including perforation
and abscess formation.

This study was approved by our institutional review
board. We received approval from the clinical ethics com-
mittee for the use of an EBL device for non-CDB and the
patients directly gave their informed consent prior to hemo-
static treatment.

Band ligation technique

After admission, bowel preparation with polyethylene gly-
col was performed. Colonoscopy was performed using a
water-jet-scope  (PCFQ260JI or PCF290I, PCF260AZI;
Olympus Optical, Tokyo, Japan). Once the sources of bleed-
ing were identified (Fig. 2A), they were marked with hemo-
clips (HX-610-135; Olympus Optical) near the origin of
bleeding. Subsequently, the endoscope was removed and re-
inserted with the band-ligator device attached (MD-48710
EVL Device; Sumitomo Bakelite, Tokyo, Japan). We used a
band-ligator device that was similar to that used for the
treatment of esophageal varices. The bleeding site was suc-
tioned into the band ligator, and the elastic O-band was re-
leased (Fig. 2B). Marking with hemoclips was not per-
formed in the case of post-polypectomy bleeding (Fig. 3).

Where early re-bleeding occurred, colonoscopy was per-
formed to identify the source of re-bleeding, and additional
treatments such as repeat EBL, endoscopic clipping, heat
coagulation, and epinephrine injection were performed as
necessary.

Statistical analysis

Statistical analysis was performed using the JMP" soft-
ware program (version 14, SAS Institute, Cary, USA). The
patients’ ages are reported as the median, and the success
rate of EBL and rate of early re-bleeding are presented as
the proportion and 95% confidence interval (95% CI).

Figure 2.
marking with a hemoclip near the ulcer, endoscopic-band ligation was performed. Hemostasis was

(A) An endoscopy image showing a small rectal ulcer with spurting bleeding. (B) After

obtained immediately after endoscopic band ligation.
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Figure 3.

(A) An endoscopy image showing post-polypectomy bleeding after preventive clipping.

(B) An image of endoscopic band ligation performed for the treatment of post-polypectomy bleeding.

Table. The Procedural Details and Outcomes.
Case Age Male/Female Location Success rate (%)  Rebleed rate (%)
AHRU 17 83.5 11/6 R17 88 29
Diverticular bleeding in small intestine 5 65 3/2 J2,1IL3 100 20
Dieulafoy’s ulcer in small intestine 2 80.5 0/2 J1,1L1 100 0
Postpolypectomy bleeding 2 61.5 2/0 A2 100 0
Rectal varices 2 90 2/0 R2 100 0
Postappendectomy bleeding 1 40 1/0 C1 100 0
Postprostate biopsy bleeding 1 87 1/0 R1 100 0
Total 30 83 20/10 13,114, C1, A2, R20 93.3 20

A: ascending colon, AHRU: acute hemorrhagic rectal ulcer, C: cecum, IL: ileum, J: jejunum, R: rectum

Results

The EBL results are summarized in Table. The overall
success rate of EBL for non-CDB was 93.3% (95% CI:
0.82-1.03). AHRU was the most common cause of non-CDB
that was treated with EBL, followed by Dieulafoy’s ulcer in
the small intestine. EBL was reported to be unsuccessful for
two cases of AHRU. The rate of early re-bleeding was 20%
(95% CI: 0.05-0.38). The rate of early re-bleeding was
29.4% and 20% in cases of AHRU and small intestinal di-
verticular bleeding, respectively. The period from the initial
treatment to re-bleeding ranged 3-11 days (median 7 days).
The average treatment time from the identification of the
source of hemorrhage to hemostasis was 18 minutes.

Neither emergency surgery nor interventional hemostatic
treatment was required in any case. No complications such
as perforation or abscess formation were observed in any
patient during a mean follow-up period of 26 months.

Discussion

The use of EBL as a treatment for CDB has been estab-
lished through other retrospective studies (7, 8). The present
retrospective study analyzed the results of EBL performed in
30 cases of definite hemorrhage where the site of bleeding
was identified. Our results revealed that EBL has a high

success rate and that it can safely be applied in the treat-
ment of non-CDB.

The median age of the subjects in this study was 83.5
years, and AHRU was found to develop in elderly people
with decreased activities of daily living. Two cases of unsuc-
cessful EBL were reported. In these cases, the exposed ves-
sel had a hard ulcer and could not be suctioned into the cup
of the band-ligator. In such cases, endoscopic clipping or
epinephrine injection was performed, and a high rate of re-
bleeding (29%, 5/17 cases) was seen. This may be associ-
ated with the intake of multiple drugs, such as antiplatelet or
anticoagulant medications, for disorders such as cerebral in-
farction and arrhythmia. Furthermore, some patients with
AHRU present with multiple lesions, which may be related
to re-bleeding (9). Thus, the re-bleeding may not have been
a result of EBL-rather, it might have been related to AHRU.
One case report suggested that EBL is effective despite re-
bleeding after the application of the clip method for
AHRU (10). It would therefore be beneficial to compare
EBL with other modalities including clipping in future stud-
ies.

EBL was successfully performed for lesions of the small
intestine in all of 7 cases (three cases of ileal diverticular
bleeding, two cases of ileal Dieulafoy’s ulcer, and one case
each of jejunal diverticular bleeding and jejunal Dieulafoy’s
ulcer). Double-balloon enteroscopy was performed for the
treatment of the two cases of jejunal bleeding. Early re-
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bleeding occurred in one case, when dislodgement of the O-
band occurred. The walls of the small intestine are thin, and
there is a risk of perforation due to the absence of a muscle
layer in the diverticula (11); however, no complications or
instances of perforation or penetration were observed in the
cases of the present study. Although we only evaluated
seven cases, our results suggest that EBL can be considered
a safe treatment for small intestinal bleeding as well as
CDB.

Two cases of post-polypectomy bleeding were success-
fully treated with EBL with no complications. Despite the
use of hemoclips at the time of polypectomy, oozing contin-
ued, and we could suction the lesion with the hemoclips
into the band ligator and apply EBL to achieve hemostasis
of these lesions. This could have ligated the culprit vessels
and hence prevented further bleeding. A case report showed
the efficacy of EBL for post-polypectomy bleeding (12).

The two patients with rectal varices had liver cirrhosis
due to hepatitis C infection or alcohol use. Ectopic varices
including rectal varices are caused by portal hyperten-
sion (13). In these cases, bleeding was successfully treated
with EBL and no early re-bleeding was observed. Although
there have been retrospective studies on hemostasis for ec-
topic varices, including rectal varices (14), there is no de-
finitive hemostatic method for rectal varices. EBL should be
attempted for such cases in the future.

Bleeding following prostate biopsy is rare but can be
massive at times (15). In the single case included in this
study, visualization was difficult due to massive bleeding.
The origin of the bleeding was difficult to identify, and EBL
was performed at the suspected source. In such cases, EBL
might be useful because it is not a complex procedure, and
banding is achieved merely by pressing the device against
the source of bleeding.

Post-appendectomy active bleeding occurred in the deep
part of the appendicular opening, and so the origin of the
bleeding could not be confirmed. Thus, EBL was considered
more effective than hemoclip placement in this context.

The present study was associated with several limitations.
First, this was a retrospective study from a single center.
Second, the study included a relatively small number of
cases. Third, hemostatic method that was applied was based
on the judgment of the endoscopist. The results presented
here are encouraging and warrant further prospective trials,
involving larger numbers of patients with a longer follow-up
period.

In conclusion, we performed EBL for non-CDB due to
various causes. Our results indicate that EBL. may be an ef-

fective and safe endoscopic treatment for non-CDB.
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