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ABSTRACT

Background and aim: The aim of this study was to evaluate 
the efficacy of endoscopic band ligation (EBL) in carefully selected 
patients who would benefit from this method of resection.

Methods: Patients with early upper gastrointestinal and 
small (< 15 mm) lesions treated with EBL (Duette® Multi-Band 
Mucosectomy) were prospectively recruited and retrospectively 
analyzed between 2010 and 2015. All cases were discussed in 
a multidisciplinary cancer committee and it was concluded that, 
owing to patient conditions, surgery was not possible and that not 
conducting histology would not change the clinical management. 
A first endoscopic control with biopsies was planned at 4-8 weeks. 
If there was no persistence of the lesion, new controls were 
programmed at 6 and 12 months. 

Results: The group (n = 12) included 5 esophagus lesions 
(adenosquamous carcinoma, n = 1; carcinoma squamous, n = 2; 
adenocarcinoma, n = 2); 4 gastric lesions (high grade dysplasia,  
n = 1; adenocarcinoma, n = 2; neuroendocrine tumor [NET], 
n = 1), and 3 duodenal lesions (NETs) (n = 3). The mean tumor 
diameter was 9.6 ± 2.8 mm (range 4-15). Only one minor adverse 
event was described. At first follow-up (4-8 weeks), there was 91.6% 
and 75% of endoscopic and histological remission, respectively. At 
6-month follow-up there was 70% of both endoscopic remission 
and negative biopsies. And at 12 months, there was 100% and 75% 
of endoscopic and histological remission, respectively. Persisting 
lesions were T1 cancers. The median follow-up was 30.6 months.

Conclusion: EBL without resection is an easy and safe 
technique that should be considered in patients with multiple 
morbidities and small superficial UGI lesions.

Key words: Endoscopic band ligation. Autoamputation. Early 
lesions. Superficial lesions. Small upper GI-lesions. Endoscopic 
mucosal resection. Duette mucosectomy.

INTRODUCTION

Nowadays, new endoscopic techniques that can avoid 
invasive surgery in the treatment of small superficial upper 

gastrointestinal (UGI) lesions are emerging. Endoscopic 
mucosal resection (EMR) using electrocautery is the most 
common technique, but it has potential complications such 
as perforation (1-20%) and hemorrhage (7-30%), especial-
ly in duodenum (1).

The use of endoscopic band ligation (EBL) without 
electrocautery has been described for removal of Bar-
rett’s esophagus without dysplasia (2), duodenal carci-
noids (3,4), duodenal gastrinoma (5), and leiomyomas of 
the upper gastrointestinal (UGI) tract (6). In fact, Schrerer 
et al. (4) suggest that this method would be the best option 
to treat neuroendocrine tumors (NET) located in the duo-
denum. Our group (7) has already published a successful 
case report of the application of this treatment in T1 esoph-
ageal squamous cell cancer in a patient with multimorbid-
ities. That successful case is what led us to carry out the 
present case series.

We report our single-center experience evaluating the 
use of EBL with autoamputation as a treatment for small 
superficial lesions of the UGI tract in patients in whom 
surgery was contraindicated. The aim of this study waws to 
evaluate the efficacy of EBL in carefully selected patients 
who would benefit from this new variant method of endo-
scopic treatment which we considered to be associated 
with fewer adverse events.

MATERIAL AND METHODS

Study subjects

Our study was conducted between May 2010 and May 2015 at 
Hospital Universitari de Bellvitge-IDIBELL, a tertiary university 
hospital in the Barcelona area. Twelve consecutive patients who 
had small (< 15 mm) and superficial lesions (high-grade dysplasia, 

Ibáñez-Sanz G, Gornals JB, Rivas L, Salord S, Paúles MJ, Botargues JM, 
Galán M. Endoscopic band ligation without resection in selected patients for 
small and superficial upper gastrointestinal tract lesions. Rev Esp Enferm 
Dig 2016;108:250-256.

Received: 11-10-2015
Accepted: 18-03-2016

Correspondence: Joan B. Gornals. Endoscopy Unit. Department of Digestive 
Diseases. Hospital Universitari de Bellvitge-IDIBELL (Bellvitge Biomedi-
cal Research Institute). Feixa Llarga, s/n. 08907 L’Hospitalet de Llobregat, 
Barcelona, Spain
e-mail: jgornals@bellvitgehospital.cat 



Vol. 108, N.º 5, 2016 ENDOSCOPIC BAND LIGATION WITHOUT RESECTION IN SELECTED PATIENTS FOR SMALL AND SUPERFICIAL 251 
 UPPER GASTROINTESTINAL TRACT LESIONS

Rev esp enfeRm Dig 2016; 108 (5): 250-256

T1a-b and well-differentiated NET) in the upper gastrointestinal tract 
and for whom surgery was contraindicated were included. Before 
EBL, all lesions were diagnosed by biopsy to identify histologic 
characteristics of the lesion, and computed tomography (CT) and/or 
endoscopic ultrasound (EUS) were performed for staging.

Patients were excluded if surgery could be offered or if performing 
an endoscopic mucosal resection was an acceptable risk. All cases 
were discussed in a multidisciplinary committee and it was concluded 
that surgery was contraindicated owing to the presence of multimor-
bidities (Table I). Moreover, the absence of histology was accepted by 
the committee as it would not change future management and, more 
importantly, it would protect them from adverse events.

Data collection

A retrospective analysis of our prospective patients’ recollec-
tion was performed. The following variables were collected from a 
specific endoscopic therapeutic database system: sex, age, comor-
bidities, upper endoscopy, CT and EUS findings, pathology results, 
adverse events and findings on endoscopic and histological surveil-
lance.

Patients and their families were informed of the multidisciplinary 
team’s decision and they gave oral informed consent before their 
participation.

Endoscopic procedure

Using a standard upper endoscope (GIF-Q165, Olympus, Ham-
burg, Germany), the procedure was performed under conscious seda-
tion by an anesthesiologist. The same endoscopist (J.G.) performed or 
supervised all endoscopic procedures. Before the treatment, an EUS, 
using a radial echoendoscope (GF-UE160-AL5; Olympus), was per-

formed to evaluate the depth of invasion which could determine the 
feasibility of endoscopic treatment, and to exclude a T2 grade. 

In flat lesions (Paris Classification: Is-IIa), chromoendoscopy 
using a spray catheter (EMR Olympus) with methylene blue cover-
ing the lesions, and argon plasma coagulation (40W) to delimit the 
margins were used before the banding. With a Duette® Multi-Band 
Mucosectomy Device (Cook Medical, Bloomington, Indiana) the 
lesions were aspirated into the cap and rubber bands were deployed 
in order to surround the complete lesion. No submucosal injection 
was performed. The ligated mucosa was left in place and was not 
removed with a snare. Examples of cases #10, #8, #1 are shown in 
figures 1, 2, and 3 respectively.

After the procedure, patients were in clinical observation for eight 
hours and then discharged if there were no complications. All study 
subjects provided written informed consent.

Follow-up evaluation

After initial treatment, follow-up endoscopies with biopsies were 
planned at 4-8 weeks, 6 months and 12 months. Only when biop-
sies showed histological persistence a second session of EBL was 
considered. 

RESULTS

The median age of the patients was 74 (range 59-83 years), 
and the male/female ratio was 0.5 (6/6). The mean tumor 
diameter was 9.6 ± 2.8 mm (range 4-15). Among the twelve 
patients, an EUS was performed in 9 cases (75%), a CT 
in 8 cases (67%) and a PET-CT in 2 cases of esophageal 
lesion (17%). The patients showed neither lymph nodes nor 
metastasis. Lesion classifications are summarized in table II.

Table I. Demographics and features of the patients

n Age, years Sex Comorbidity

1 83 M Asthma, ischemic heart disease, peripheral vascular disease, low social support

2 59 M Lung cancer in treatment, previous ORL cancer, esophageal stricture, trismus

3 68 M Decompensated cirrhosis, COPD, peripheral vascular disease

4 77 F Atrial fibrillation, cerebrovascular accident, multinodular goiter

5 82 F Cognitive disorder, previous gastric ADK (Billroth I)

6 75 M Previous oral carcinoma, intestinal severe ischemia twice 

7 83 F Asthma, ischemic optic neuropathy

8 80 M Atrial fibrillation, pituitary adenoma, monoclonal gammopathy

9 69 F Previous significant intestinal resection

10 77 F Decompensated cirrhosis, hepatocellular carcinoma, systemic lupus erythematosus, vaginal cancer, 
peripheral vascular disease

11 76 F Cognitive disorder, atrial fibrillation, previous, breast cancer 

12 62 M Decompensated cirrhosis, COPD

Media 74.3

M: Male; F: Female; ORL: Otolaryngology; COPD: Chronic obstructive pulmonary disease; ADK: Adenocarcinoma.
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Fig. 1. Case #10. A. NET in the duodenum bulb. B. EUS image; nodular lesion with an isoechogenic pattern, defined borders, 11 x 7 mm, depending 
on the submucosa layer of the duodenal wall. C. Application of one rubber band. D. One band including the whole lesion. E. The one month follow-up 
showing a small scar at the site of banding.

Fig. 2. Case #8. A. Intestinal adenocarcinoma in the gastric corpus,  
12 mm. B. Chromoendoscopy. C. Application of one rubber band. D. 
The one month follow-up endoscopic image showing a small scar at 
the site of banding.

Table II. Lesion characteristics

n Localization Histological diagnosis

1 Stomach HGD

2 Esophagus SC

3 Esophagus IMC ADK 

4 Duodenum NET type I

5 Esophagus IMC carcinoma

6 Esophagus SC

7 Stomach NET type I

8 Stomach Intestinal ADK

9 Duodenum NET type I

10 Duodenum NET type I

11 EJC (Siewert II) Intestinal ADK

12 Esophagus Adenosquamous carcinoma

HGD: High grade dysplasia; SC: Squamous cell carcinoma; IMC: Intramucosal 
cancer; ADK: Adenocarcinoma; NET: Neuroendocrine tumor; EJC: Esophago-
gastric junction.
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Therapeutic outcome

Lesions were aspirated into the cap and 1-4 rubber 
bands (mean 1.83) were applied. It was possible to include 
the whole lesion within the bands in all patients. Imme-
diate endoscopic homeostasis was not necessary in any 
case and no patient showed clinically apparent signs of 
bleeding. Only one patient had an adverse effect which 
was mild chest pain after the procedure that resolved with 
acetaminophen. In two cases, an admission of 24 hours 
was necessary for reasons not related to the procedure. The 
rest were only in observation for 8 hours.

Regarding the outcomes (success of eradication vs. per-
sistence of lesions), table III summarizes all the results at 
each control. At the first follow-up (a median of 7 weeks), 
there was 91.6% (n = 11/12) of endoscopic remission and 
75% (n = 9/12) of negative biopsies (histological remis-
sion). At 6-month follow-up, there was 70% (n = 7/10) of 
both endoscopic remission and negative biopsies. And at 
12 months, there was 100% (n = 8/8) of endoscopic remis-
sion and 75% (n = 6/8) of negative biopsies and two cases 
of downgrading to low grade dysplasia.

As shown in table IV, in the first surveillance endosco-
py, performed at a median of 7 weeks (range 4-70 weeks) 

Fig. 3. Case #1. A. High grade dysplasia in gastric antrum, 10 mm. B. Chromoendoscopy. C. APC application. D. One rubber band deployed. E. The  
6 month follow-up endoscopic image showing a small scar at the site of banding.

Table III. Therapeutic outcomes according to endoscopic 
and histological findings 

7 weeks
E /H

6 months
E/H

12 months
E/H

Success (%) 91.6/75 70/70 100/75

Persistence (%) 8.3/25 30/30 0/25

E: Endoscopic appearance; H: Histological results from endoscopic biopsies.

after EBL, there were three patients with persistent T1 can-
cer lesions (n = 1 stomach, n = 2 esophagus). Endoscopic 
treatment was planned in the three cases. In two of them, it 
was possible to perform a second EBL (Table III). In one T1 
of esophagus (#2), banding was impossible to repeat because 
of the width of an upper esophageal stricture and trismus. 
For this reason, in this case APC at high potency (70 W) 
was applied but the next control resulted in persistence of 
the tumor. In this particular case, it was decided not to apply 
another treatment, because the lung cancer worsened and 
palliative treatment was considered. In another case, a T1 of 
stomach (#11), after two EBLs there was macro- and micro-
scopic persistence. Due to the patient’s cognitive disorder it 
was decided not to perform any kind of treatment.
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In the second control, at 6 months there were three cas-
es with lesion persistence. Surprisingly, an esophageal 
intramucosal adenocarcinoma with negative first biopsies 
had microscopic persistence. In this case (#5), a second 
EBL was performed and then the histology was normal 
(Table IV).

In the third control, at 12 months, there were two cas-
es (28%), with high grade dysplasia and gastric T1, that 
became to low-grade dysplasia (downgrading). In both, 
it was decided to carry out a strict follow up. In con-
trast, six patients (75%) had endoscopic and histological 
remission. 

There are a few patients without a second or third con-
trol (NA: not applied, in table IV) because of the character-
istics of the patients, elderly and with multiple comorbid-
ities requiring postponement of some procedures. During 
follow-up (mean 30.61, range 15.10-69.17 months), one 
patient was lost to controls.

DISCUSSION

EBL is not a new technique; it has been used in 
esophageal varices, Dielafoy’s lesions and hemorrhoids, 
among other lesions. Autoamputation is a new effective 
technique described in UGI lesions such as subepithelial 
lesions (6,15), NETs (3-5) and Barrett esophagus without 
dysplasia (2). Endoscopic treatment in duodenal NETs 
with a size < 1 cm has been recommended (8), due to 
the low risk of metastasis. Regarding UGI submucosal 
lesions, there are a few reports suggesting that endoscopic 
management may be a useful alternative to surgery (6,9). 
However, in the treatment of cancer it is always accompa-
nied by electrocautery in order to obtain a sample for his-
tological study. Our group was the first to publish a case of 
applying EBL without resection in a selected patient with 
esophageal squamous cell cancer (7). In fact, this patient 
has been included in the case series and after 61 months 

Table IV. Therapeutic outcomes and need for new therapeutic procedures

Lesion Size, mm First EBL (no. bands) 4-8 W EBL session 6 M EBL session 12 M

EGD
B

EGD
B

EGD
B

1
HGD 

Stomach
10 1

- 
-

No
- 
-

No
- 
LGD

2
SC 

Esophagus
10 1

- 
+

NA1
+ 
+

No NA

3 IMC ADK Esophagus 9 1
+ 
+

2 bands
- 
-

No
- 2
-

4
NET 

Duodenum
9 1

- 
-

No NA No
- 
-

5
IMC carcinoma 

Esophagus
12 2

- 
-

No
+ 
+

1 band
- 
-

6
SC 

Esophagus
15 1

- 
-

No
- 
-

No
- 
-

7
NET

Stomach
4 1

- 
-

No
- 
-

No
- 
-

8
ADK 

Stomach
12 2

- 
-

No
- 
-

No
- 
LGD

9
NET 

Duodenum
6 1

- 
-

No
- 
-

No
A

10
NET 

Duodenum
9 1

- 
-

No NA No
Lost

11
ADK 

Stomach
10 3

- 
+

4 bands
+ 
+

No
NA

12
Adenosquamous 

Esophagus
10 1

- 
-

No
- 
-

No
- 
-

EBL: Endoscopic band ligation; W: Weeks; M: Months; EGD: Esophageal gastroduodenoscopy; B: endoscopic biopsy; HGD: High grade dysplasia; LGD: Low grade dyspla-
sia; SC: Squamous cell carcinoma; APC: Argon plasma coagulation; W: Watts; NA: Not applied; IMC: Intramucosal cancer; ADK: Adenocarcinoma; NET: Neuroendocrine 
tumor; A: awaiting control. 1Impossible to introduce Duette multiband because of trismus; APC was applied. 2After 18 months a new squamous cell carcinoma in thoracic 
esophagus appeared.
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he is still in remission. So, in this case, we may conclude 
that the technique has been a success as a cancer treatment, 
with no complications or morbidity. This case is what led 
us to consider the possibility of applying EBL in carefully 
selected patients. 

The main advantage of this technique is that complica-
tions are almost nil. Scherer et al. (4) compared EMR to 
autoamputation with EBL in small duodenal carcinoids 
and found 18.8% adverse events in the EMR versus none 
in EBL. Du Jeong et al. (10) evaluated endoscopic resec-
tion of gastric subepithelial tumors arising from the mus-
cularis propria layer and described perforation in 12% suc-
cessfully managed by the endoscopic application of clips; 
and Young-MiPark et al. (11) carried out a meta-analysis 
of endoscopic submucosal dissection and EMR which 
showed that bleeding occurs in 7% and perforation in 1% 
with EMR. 

Another advantage of EBL without resection is that it 
is an easy and inexpensive technique compared to other 
endoscopic procedures. Although it can be more challeng-
ing in flat lesions of the esophagus or fundus.

However, barring further evidence, we should not rec-
ommend autoamputation for the treatment of small and 
superficial UGI lesions as this technique has not yet been 
validated as a routine treatment for tumors. For this reason, 
this technique was associated with planned surveillance. 
If we had the certainty that applying a rubber band is an 
effective treatment, we could skip endoscopic follow-up. 
However, the indication of this endoscopic treatment has 
not yet been validated. In the future, with an accurate anal-
ysis of criteria of persistence (size, histology, grade, etc.), 
we will learn in which cases it is not necessary to perform 
surveillance. In case of persistence, a new session of EBL 
or other endoscopic techniques may need to be considered.

We also want to highlight that macroscopic endoscopic 
image can underestimate the persistence of the lesion as 
only two cases out of six were detected macroscopically 
by endoscopic image (Table III). 

Despite the fact that all patients had surgery contrain-
dicated due to multiple morbidities, it is a heterogeneous 
group of patients in terms of their individual comorbidity, 
survival and type of upper gastrointestinal lesion. Each 
treatment and follow-up was discussed individually with 
the multidisciplinary team. Furthermore, we would like 
to highlight that although patients had a very high risk for 
surgery, most of them have an acceptable quality of life 
and the risk of a surveillance endoscopy was an acceptable 
one.

This study has several limitations. First, we defined a 
complete resection as the absence of remnant tumor with 
biopsies after EBL. It was not possible to carry out an 
examination of surgical specimens to confirm the com-
pleteness of the resection. Moreover, with this technique, 
as with EMR, it is difficult to assure a sufficiently safe 
margin. Second, an obvious drawback of this technique 
is not having a histological piece, which would indicate 

the degree of T1 tumor involvement (m or sm; T1a or 
T1b, respectively) and, consequently, the need for a 
lymphadenectomy in a patient with no surgical risk. In 
esophageal cancer the lymph node metastasis rate is known 
to be 6% (T1m) and 29% (T1sm) (12); in gastric cancer 
3.3% (T1m) and 23.5% (T1sm) (13); and in duodenal NET 
4% (T1m) and 28% (T2) (14). For this reason, each patient 
was discussed among the members of the UGI multidisci-
plinary cancer committee and in each case it was decided 
that, owing to the patient’s condition, histology would not 
change clinical management, and so the procedure was car-
ried out. Third, it is a case series with a prospective inclu-
sion but retrospective analysis, and the mean follow-up 
period is relatively short for determining complete histo-
logical remission. Furthermore, this study takes in different 
kinds of tumors (T1, high grade dysplasia and NET) with 
differing carcinogenesis behavior in order to draw some 
conclusions regarding the necessity of follow-up, but with 
our case series we may deduce that autoamputation might 
be especially effective for NET. Finally, because this case 
series reports the endoscopic experience of a single center, 
it may not be valid to extrapolate the results to other cen-
ters, where endoscopists may have varying levels of skill 
and familiarity with EBL. However, the fact that all proce-
dures were carried out by the same endoscopist means that 
the procedure and surveillance were more standardized. 

In conclusion, management of early small lesions in 
UGI with EBL without use of electrocautery appears to 
be a safe, effective, simple and widely available technique 
in patients who are not good candidates for surgery. We 
found that it would be especially useful as a treatment 
option in HGD and NETs. Furthermore, we are conscious 
of the limitations of this case series, and prospective stud-
ies with more cases and longer follow-up are needed. In 
practice, we suggest performing control endoscopy with 
biopsies at 1 month, 6 months, and then yearly after EBL. 
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