
ABSTRACT
Aim: due to surgery´s high mortality and morbidity, local ther-

apeutic techniques are required for Barrett’s high-grade dysplasia
(BHGD) and early gastric cancer (EGC). Various techniques are
available for endoscopic mucosal resection (EMR) in the GI tract.
The ‘’suck and cut’’ technique, which uses a transparent cap or
modified multiband variceal ligator, is usually the most practiced
method. A multiband ligator (ML) allows sequential resection with-
out the need for submucosal injection and endoscope withdrawal.
The objective of this study was to evaluate the efficacy and safety
of EMR with a ML device in the treatment of Barrett’s high-grade
dysplasia and early gastric cancer.

Patients and methods: prospective study. Eight consecutive
patients (4 men; median age, 62 years; range 38-89 years) with
BHGD (4) or EGC (4) were treated. EMR was performed with a
multiband ligator in order to create a pseudopolyp and then per-
mit snare polypectomy of flat mucosal lesions. The pseudopolyp
was resected by using pure coagulating current. No submucosal
saline injection was administered before resection.

Results: a total of 8 consecutive patients were treated with
the multiband ligator (ML) technique. Barrett’s esophagus (BE):
one patient with long BE received 3 EMR sessions. Three patients
presented with short BE and received 1 EMR session each. The
histology of the EMR specimens confirmed a moderately differen-
tiated adenocarcinoma with submucosal infiltration (1 patient) and
BHGD (3 patients). Early gastric cancer (EGC): 3 patients had
EGC (type IIa) and 1 patient had high-grade dysplasia. EMR was
accomplished in 1 session for each patient. The histology of EMR
specimens confirmed a mucinous adenocarcinoma with submu-
cosal infiltration (1 patient), EGC (2 patients), and HGD (1 pa-
tient). Complications (mild esophageal stenosis, minor bleeding)
occurred in 2 patients.

Conclusions: EMR has diagnostic and therapeutic implica-
tions, and represents a superior diagnostic modality as compared
to traditional biopsy. By means of EMR the resected mucosa is

pathologically examined, and the lesion may be appropriately
treated. EMR-ML is a safe and effective technique for the treat-
ment of superficial lesions of the digestive tract, and is accepted as
an alternative to surgical therapy for non-invasive lesions. Long-
term follow-up is needed to determine the clinical impact of this
method.
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INTRODUCTION

Barrett’s esophagus represents a complication of long-
standing gastroesophageal reflux, and therefore endo-
scopic surveillance is recommended. Esophagectomy has
traditionally been recommended for patients who were
found to have high-grade dysplasia during follow-up.
Several endoscopic options have been evaluated for treat-
ing such patients. Endoscopic mucosal resection (EMR)
is an endoscopic alternative approach in which the neo-
plastic epithelium is excised rather than ablated, allowing
thus a definitive histological diagnosis and offering a po-
tentially curative procedure. Available evidence suggests
that EMR for Barrett’s high-grade dysplasia (BHGD) has
a success rate comparable to surgical treatment, but with
fewer complications (1). Gastric cancer is one of the most
common causes of cancer mortality worldwide. Early
gastric cancer (EGC) is defined as adenocarcinoma that
is limited to the gastric mucosa or submucosa regardless
of whether regional lymph nodes are involved. Endo-
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scopic modalities for treating EGC, such as endoscopic
mucosal resection, have been introduced over the last few
decades. Although long-term outcomes for these tech-
niques are not as well known as those following surgical
resection, these modalities have the potential to cure
EGC without the risks of surgery. EMR successfully
eradicated EGC in 85 percent of cases (2). Five-year sur-
vival was 86 percent, a rate that is similar to the results
reported for more aggressive surgical approaches (2).

EMR provides a new minimally-invasive alternative
treatment for patients with Barrett’s high-grade dysplasia
(BHGD) and early gastric cancer (EGC), and guarantees
a much better quality of life (1,3). The present study re-
ports our center’s preliminary experience with the multi-
band ligator (ML) used for EMR in patients with BHGD
and EGC.

PATIENTS AND METHODS

Patients

Aprospective study including 8 patients (4 male; mean
age: 62 years; range 38-89) between May 2006 and Janu-
ary 2009. Indications for EMR with a multiband ligator
included Barrett’s high-grade dysplasia (BHGD) and ear-
ly gastric cancer (EGC). Four patients had BHGD and 4
had EGC.

Patients with high-grade dysplasia Barrett’s esopha-
gus: the biopsy’s initial diagnosis was high-grade dyspla-
sia. Three patients had a short BE. The length of the Bar-
rett’s segment in these patients was of 6, 10, and 13 mm,
respectively. One patient had a long BE whose length
was of 40 mm.

Patients with early gastric cancer: the biopsy’s initial
diagnosis was early gastric cancer (3 patients) and high-
grade dysplasia (1 patient). The length of lesions ranged
between 10 to 20 mm.

Methods

A multiband ligator (ML) (Duette Multiband Muco-
sectomy. Cook) allows sequential resection with no need
for submucosal injection or endoscope withdrawal. The
mucosa is first suctioned into the ligating barrel (suction
pressure: -320 mbar x100), and the rubber band is de-
ployed in the same manner as in variceal ligation by cre-
ating a pseudopolyp. The polypoid bleb is then immedi-
ately resected with a minipolypectomy snare using pure
coagulating current (Fig. 1). It does not matter whether
the snare is placed above or below the band. Approxi-
mately, in 50% of cases the snare will automatically lie
below the rubber band. After each resection, the speci-
men was extracted. In patients with Barrett’s esophagus
the procedure is initiated at the gastroesophageal junction
and pursued circumferentially until the entire Barrett’s

mucosa is completely removed in one or more sessions.
EMR is performed in multiple sessions for long Barrett’s
segments. In patients with early gastric cancer, an argon
plasma coagulator (APC) was initially applied in order to
delimit the lesion. EMR was performed with the patient
under unconscious sedation with titrated intravenous
propofol. After EMR the patient is admitted to hospital
for observation over 24 hours, and administered a proton
pump inhibitor (PPI). Primary endoscopic follow-up is
performed 4 weeks later on an outpatient basis. Repeated
EMR sessions for cases of extensive Barrett’s segment
were carried out at 4-8-week intervals. If dysphagia oc-
curred, patients were advised to go to hospital immedi-
ately. In case of stricture, dilation was performed. A writ-
ten informed consent was obtained from all patients.

RESULTS

During a period of 32 months a total of 8 consecutive
patients were treated with the multiband ligator (ML)
technique.

Patients with high-grade dysplasia Barrett’s
esophagus

One patient had hiatal hernia and a circumferential
Barrett’s segment 4 cm in length. EMR-ML was accom-
plished during 3 sessions by using 12 bands (median, 4)
(Fig. 2). Three patients presented with a short Barrett’s
segment (range: 6-13 mm). EMR-ML was accomplished
in 1 session for each patient by using 1 band. The mean
size of EMR-ML specimens measured before formalin
fixation was 15 mm. The histological exam of EMR-ML
specimens found moderately differentiated adenocarcino-
ma with submucosal infiltration (1 patient) and BHGD (3
patients). Minor bleeding without clinical consequences
occurred in 1 patient, and was controlled by local adrena-

Fig. 1. EMR-ML technique (A to D): ML uses the single rubber-band li-
gator to create a pseudopolyp and enable snare polypectomy (Picture:
courtesy of Cook®).
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line injection. A mild esophageal stenosis was encoun-
tered in 1 patient (long BE), and one session of endoscop-
ic dilation was performed to relieve dysphagia. Surgery
was indicated in a patient with adenocarcinoma. Nissen’s
procedure was indicated in a patient with hiatal hernia
and a long Barrett’s segment. Endoscopic surveillance
was recommended for all patients. Regular follow-up did
not detect any recurrent lesions. Patient characteristics
and results are shown in table I.

Patients with early gastric cancer

Three patients had EGC (type IIa) and 1 patient had
high-grade dysplasia. The length of lesions ranged be-
tween 10 and 20 mm. EMR-ML was accomplished in
1 session in each patient by using a total 9 bands (median

2.2) (Fig. 3). The mean size of EMR-ML specimens mea-
sured before formalin fixation was 16 mm. The histologi-
cal exam of EMR-ML specimens confirmed mucinous
adenocarcinoma with submucosal infiltration (1 patient),
EGC (2 patients), and HGD (1 patient). Minor bleeding
without clinical consequences occurred in 1 patient and
was controlled by local adrenaline injection. Endoscopic
surveillance was recommended for all our patients. Heli-
cobacter pylori was eradicated. Regular follow-up did
not detect any recurrent lesions. Patient characteristics
and results are shown in table II.

DISCUSSION

EMR provides a new minimally invasive alternative
treatment for patients with early gastric cancer (EGC)
and Barrett’s high-grade dysplasia (BHGD). Compared
to surgery, EMR is associated with a distinctly lower
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Fig. 2. A. 4-cm-long BE. B. ML was used to create a pseudopolyp. C.
Barrett’s mucosa is removed: the pseudopolyp was resected by mini-
polypectomy snare, using pure coagulating current. D. Complete resto-
ration of the squamous epithelium.

Table I. Patients with high-grade dysplasia Barrett's esophagus: characteristics and results

Patients Short BE Long BE Initial diagnosis EMR-ML Complications Final diagnosis Follow-up
(length/mm) (length/mm) (biopsy) sessions (nº) (EMR-ML)

1
M, 38 y 40 HGD 4 Minor bleeding HGD Nissen’s procedure

Mild stenosis ES

2
F, 42 y 10 HGD 1 – HGD ES

3
M, 57 y 6 HGD 1 – HGD ES

4
F, 72 y 13 HGD 1 – ADC Surgery

M: male; F: female; y: years; BE: Barrett’s esophagus; HGD: high-grade dysplasia; ADC: adenocarcinoma; ES: endoscopic surveillance.

Fig. 3. EMR-ML technique in EGC patients (A to D): an argon plasma
coagulator was initially applied to delimit the lesion.
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morbidity and guarantees a much better quality of life
(1,3). Mucosectomy is possible due to the existence of a
loose adhesion between the submucosa and the muscular
layer in the gastrointestinal tract’s wall because of a dif-
ferent embryologic origin. This anatomic characteristic
allows, for example, the injection of serum between the
two layers, thus transforming a flat or depressed lesion
into an elevated one. This permits the resection of the le-
sion, and reduces the risk of perforation. Various EMR
techniques have been described (4,7). The ‘’suck and
cut’’ technique, which uses a transparent cap (6) or multi-
band ligator (ML) (8), is the most commonly practiced
method. Both techniques are similar concerning efficacy
and safety for the endoscopic resection of early stage
esophageal cancer (9). ML uses the single rubber-band
ligator to create a pseudopolyp and allow a snare
polypectomy of flat mucosal lesions. ML permits sequen-
tial resection without the need for submucosal injection
or endoscope withdrawal (8).

Barrett’s esophagus is considered a complication of
long-standing gastroesophageal reflux. Recently, several
endoscopic options have been evaluated for the treatment
of patients with BHGD. Endoscopic mucosal resection
(EMR) is an alternative endoscopic approach in which
the neoplastic epithelium is excised rather than ablated,
offering thus a definitive histological diagnosis and po-
tentially curative treatment. Patients with a long Barrett’s
segment require piecemeal resection. We consider EMR-
ML represents not only a reasonable treatment option but
also the final step of the diagnostic work-up for patients
with BHGD (10). Endoscopic resection of the most sus-
picious area in the Barrett’s segment followed by
histopathological evaluation of the specimen allows to
assess infiltration depth and to estimate the risk for local
lymph node metastasis (11). Available evidence suggests
that EMR for BHGD has a success rate comparable to
that of surgical treatment but with fewer complications.
Serious complications with the EMR techniques are rare.
The risk of complications increases with piecemeal re-
section (1,12). Bleeding occurred in 9 to 46 percent of
cases, and perforation has been rarely reported with an

estimated incidence of < 1 percent (12,13). Esophageal
stenosis is more common when the area of resection in-
volves more than three quarters of the esophageal cir-
cumference or the length of the resection is longer than
30 mm (14). Stenosis arising after EMR may usually by
resolved with endoscopic dilatation (14).

Gastric cancer still accounts for over 10 percent of
annual cancer deaths, second only to lung cancer (15).
One of the benefits of large-scale screening programs
in high-risk areas has been the identification of early
gastric cancer. Early gastric cancer is defined as adeno-
carcinoma limited to the gastric mucosa or submucosa
regardless of whether regional lymph nodes are in-
volved (T1Nx). The average size of early gastric can-
cers reported in the United States and Europe ranges
from 1.7 to 3.0 cm. EGC is detected in 10 to 20 percent
of all resections for gastric carcinoma. Approximately
50 percent of tumors are limited to the mucosa, with
the remainder also involving the submucosa. Depth of
invasion generally parallels the macroscopic appear-
ance of the tumor, as ulcerated lesions tend to have a
deeper penetration versus flat lesions. Lymph node in-
vasion is present in 10 to 20 percent of cases, and is
more common (15 to 30 percent) in tumors that have
invaded the submucosa. Distant metastases in EGC are
infrequent (16). Survival rates of 85 to over 90 percent
at five years after surgical resection have been reported
in Japan and in the West (17). Endoscopic modalities
for treating EGCs, such as EMR, have been intro-
duced. These modalities have the potential to cure
EGC without the risks of open or laparoscopic surgery.
The primary characteristics of EGC that are most
amenable to curative endoscopic resection by EMR are
(18): elevated lesions less than 2 cm in size, depressed
lesions less than 1 cm in size without ulceration and
with absence of lymph node metastases on pretreat-
ment staging studies. Long-term survival rates for
EMR are comparable with those of radical surgery for
patients diagnosed with early gastric cancers. Regional
lymph-node metastasis in cancers limited to the mu-
cosa is negligible.
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Table II. Patients with early gastric cancer: characteristics and results

Patients Length Location Initial diagnosis EMR-ML Complications Final diagnosis Follow-up
(mm) (biopsy) sessions (nº) (EMR-ML)

1
F, 65 y 10 Antrum EGC 1 – EGC ES

2
M, 79 y 20 Antrum EGC 1 Minor bleeding EGC ES

3
F, 89 y 15 Incisura EGC 1 – ADC Surgery

4
M, 58 y 20 Antrum HGD 1 – HGD Es

M: male; F: female; y: years; EGC: early gastric cancer; HGD: high-grade dysplasia; ADC: adenocarcinoma; ES: endoscopic surveillance.
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In summary, EMR has diagnostic and therapeutic im-
plications. Represents a superior diagnostic modality
compared to traditional biopsy. By means of EMR the re-
sected mucosa is pathologically examined and the lesion
may be appropriately treated. EMR-ML is a safe and ef-
fective technique for the treatment of superficial lesions
in the digestive tract, and is accepted as an alternative to
surgical therapy in non-invasive lesions. Long-term fol-
low-up is needed in order to determine the clinical impact
of this method.
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