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Abstract
Endoscopic resection (ER) is at present an accepted 
treatment for superficial gastrointestinal neoplasia. 
ER provides similar efficacy to surgery; however, it 
is minimally invasive and less expensive. Endoscopic 
mucosal resection (EMR) is superior to biopsy for 
diagnosing advanced dysplasia and can change the 

diagnostic grade and the management. Several EMR 
techniques have been described that are alternatively 
used dependent upon the endoscopist personal 
experience, the anatomic conditions and the endoscopic 
appearance of the lesion to be resected. The literature 
suggests that EMR offers comparable outcomes to 
surgery for selected indications. EMR techniques 
using a cap fitted endoscope and EMR using a ligation 
device [multiband mucosectomy (MBM)] are the 
most frequently use. MBM technique does not require 
submucosal injection as with the endoscopic resection-
cap technique, multiple resections can be performed 
with the same snare, pre-looping the endoscopic 
resection-snare in the ridge of the cap is not necessary, 
MBM does not require withdrawal of the endoscope 
between resections and up to six consecutive resections 
can be performed. This reduces the time and cost 
required for the procedure, while also reducing patient 
discomfort. Despite the increasing popularity of MBM, 
data on the safety and efficacy of this technique in 
upper gastrointestinal lesions with advanced dysplasia, 
defined as those lesions that have high-grade dysplasia 
or early cancer, is limited.
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Core tip: Early detection of upper gastrointestinal 
lesions with advanced dysplasia is especially important 
in the management of the patients. These changes 
may indicate an increased risk of cancer or may 
detect cancer at an earlier stage, when it can be more 
effectively treated. Multiband mucosectomy (MBM) is an 
easy endoscopic mucosal resection technique allowing 
a definitive histologic diagnosis and potentially being 
curative. The available evidence suggests that MBM for 
these conditions, has an initial success rate comparable 
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to surgical treatment, but with fewer complications.
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INTRODUCTION
Most commonly, the treatment of high-grade dysplasia 
(HGD) and mucosal cancer has been surgical. How
ever, it does carry procedure-related morbidity and 
mortality[1-4]. In addition, a notable proportion of these 
patients have significant comorbidities, which medically 
preclude them from undergoing surgery. These high 
rates of morbidity and mortality have filed attention 
in other types of less invasive treatment. Endoscopic 
mucosal resection (EMR) is an endoscopic therapeutic 
proposal in which the dysplastic epithelium is removed, 
thus making it possible for a definitive histologic 
diagnosis and treatment[5-9]. EMR 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 different embryologic origin. This an
atomic characteristic allows, for example, the saline 
injection between the two layers, thus transforming 
a flat or depressed lesion into an elevated one. This 
permits the safe resection of mucosal lesions without 
causing damage of the deeper muscle layer, and 
reduces the risk of perforation. EMR has been used not 
only for Barrett’s esophagus with HGD but also for early 
cancer in which the risk of hematogenous dissemination 
or lymph node involvement is low[10-12]. EMR is effective 
and safe for total resection of superficial lesions. 
Furthermore, EMR does not compromise subsequent 
ablative therapy. Ablative techniques do not supply 
specimen for histopathologic evaluation and are mainly 
use as an adjunct therapy to EMR[13]. Several different 
EMR techniques have been described[14]: (1) strip 
biopsy; (2) endoscopic double snare polypectomy; (3) 
EMR using a transparent cap fitted endoscope; and (4) 
EMR using a ligation device [multiband mucosectomy 
(MBM)]. EMR is a technique that requires skill, both to 
resect lesions in a safe and effective manner and to 
manage complications. EMR should only be carried out 
by experienced endoscopists in advanced therapeutic 
endoscopy. Despite the increasing popularity of 
MBM, limited data on the safety and efficacy of this 
technique in lesions with advanced dysplasia (LAD), 
are available. 

This article reviews the current evidence and gaps 
in knowledge in the understanding of management 
of LAD of the upper gastrointestinal tract with MBM. 
“Advanced dysplasia” was defined as those lesions that 
have HGD or early cancer (EC).

MBM DEVICE
MBM (Duette; Cook Medical) uses a modified variceal 
band ligator that includes a transparent cap with 6 
bands and a handle that allows the passage of a snare 
through the accessory channel (Figure 1). The target 
mucosa is sucked into the cap and a pseudopolyp is 
created. The pseudopolyp can then be removed (Figure 
2). MBM has several advantages: (1) no lifting is need 
because the esophageal muscle layer will immediately 
retract when captured within a band; (2) several 
resections can be performed by repetitive suck-band-
snare sequences; (3) pre-looping the endoscopic 
resection-snare in the ridge of the cap is not required; 
(4) MBM does not need withdrawal of the endoscope 
between resections, and sequential 6 bands resections 
can be carried out; (5) MBM yields tissue specimen for 
hystology and staging[7]; (6) MBM is minimally invasive 
and carries lower morbidity and mortality compared to 
surgical treatment; and (7) surgery can be performed 
if advanced neoplasia is confirmed on histologic 
evaluation of the MBM specimen. By contrast, MBM 
has some disadvantages: (1) MBM demands advanced 
endoscopic skills; (2) larger lesions can only be 
resected by piecemeal technique which might preclude 
complete histological evaluation; and (3) there are 
no randomized trials directly comparing MBM with 
surgery.

MBM TECHNIQUE 
MBM is generally performed with the patient under 
unconscious sedation with titrated intravenous 
propofol. After, the endoscope is introduced without the 
ligator and the lesion for resection is recognized. The 
lesion is outlined by using argon plasma coagulation. 
Marks are placed 2-5 mm outside the margins of the 
lesion (Figure 3). Then, the endoscope is withdrawn 
and the ligator assembled on the endoscope. The wires 
are placed in line with the working channel to provide 
the best endoscopic view (Figure 4). The endoscope 
is then reintroduced with the ligator, the dysplastic 
mucosa is sucked into the cap, and a rubber band is 
deployed. The rubber band forms a pseudopolyp which 
is then immediately resected by using pure coagulating 
current (Figure 5). It does not matter whether the 
snare is placed above or below the band. In most of 
the cases, however, the snare will lie below the rubber 
band. The second ligation is performed by suctioning 
the adjacent mucosa with a small overlap to ensure 
that no dysplastic mucosa remnant remains[15-18]. 
After each resection, the specimen is pushed into 
the stomach by using the tip of the snare’s catheter. 
Resected specimens are retrieved from the stomach 
with a polypectomy snare or retrieval net. If cancer 
diagnosis is made, the histological report should 
include these characteristics: tumor infiltration 
depth, tumor differentiation grade, existence of 
lymphatic or vascular infiltration and the radicality of 
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the lateral margins. After MBM, patients are put on 
a proton pump inhibitor and sucralfate suspension. 
A pureed diet is recommended. In patients without 
comorbidities, MBM can be performed on an outpatient 
basis. However, we prefer that patients are discharged 
after 24 h of observation. Primary endoscopic follow-
up is performed 4 wk later on an outpatient basis.

INDICATIONS FOR MULTIBAND 
MUCOSECTOMY 
The most common indication for EMR in the upper 
gastrointestinal tract is the staging and treatment of 
early neoplasia in Barrett’s esophagus (BE). MBM has 
been applied not only to mucosal lesions with HGD but 
also to early cancer in which the risk of lymph node 
involvement or hematogenous dissemination is low 
enough to justify a relatively conservative approach 

compared with surgery[15-31].

Nondysplastic BE
At present, there are no randomized controlled trials 
reviewing the role of endoscopic treatment compared 
with surveillance alone in nondyspastic BE. Probably, 
the number needed to treat to prevent one cancer is 
high and the risk of endoscopic treatment outweighs the 
benefits of this procedure. Thus, the current American 
Gastroenterological Association (AGA) guidelines do 
not recomend endoscopic eradication therapy (EET) in 
patients with nondysplastic BE[32].

Low-grade dysplasia in BE
The natural history of low-grade dysplasia (LGD) in BE 
is unclear with variability in the rates of development to 
esophageal adenocarcinoma (EAC), poor interobserver 
concordance, unclear risk stratification, and lack of 
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Figure 1  Multiband device (Duette). A variceal ligation 
device is used to suck the lesion into the ligation cap, 
allowing it to be captured with a rubber band and 
resected with a hexagonal snare (Courtesy of Cook®).

Figure 2  Multiband mucosectomy technical 
sequence (A to F) (Courtesy of Cook®). A-C: Pseu
dopolyp that is created by suctioning the mucosa into 
the ligation cap and releasing a rubber band; D-F: 
Pseudopolyp resection by hexagonal snare.

A B

C D

E F
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the management of patients with HGD[32]. Current 
evidence suggests that EMR of HGD and early cancer 
EC has similar success rates as surgical treatment[6,36]. 
The indications for EMR in the setting of Barrett’s 
neoplasia include the following: flat mucosal lesions, 
tumor size between 20-30 mm, and good to moderate 
differentiation on histology[6]. Furthermore, EMR has 
better diagnostic reproducibility compared to mucosal 
biopsies alone, suggesting a possible role in BE 

established benefit of eradication[33-35]. Therefore, 
systematic EET of patients with LGD is not currently 
advised. Now, AGA guidelines suggest the use of RFA 
as an alternative for the treatment of verified LGD but, 
this decision should be individualize with agreement 
between the patient and the physician[32].

HGD or early adenocarcinoma in BE
At the present, AGA guidelines recommend EET in 
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Figure 3  Early gastric cancer treated with mul­
tiband mucosectomy. A: Argon plasma coagulation 
marks are placed 2-5 mm outside the margins of the 
lesion; B: Specimen resected (15 mm).

Figure 4  Best endoscopic views. A: Wires 
positioned incorrectly; B: Wires positioned correctly 
(in line with the working cannel).

Figure 5  Stepwise radical multiband endosco­
pic resection of Barrett's esophagus with high-
grade dysplasia (A to D). A: A 3-cm long Barrett’s 
mucosa; B: Rubber band applied for resection; C: 
Circumferential resection; D: Complete neo-
squamous re-epithelization.

A B

C D

A B

A B
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standard, was 65%-72%. Based on this information, 
EUS has a limited role in the evaluation of patients 
with early neoplasia[44,48]. Other techniques, such as 
magnetic resonance imaging and positron emission 
tomography scanning, do not have a role in the evalu
ation of patients with these lesions.

MULTIBAND MUCOSECTOMY AS 
THERAPEUTIC PROCEDURE
The first objective of endoscopic therapy is to prevent 
the development of invasive EAC by treating the 
dysplastic lesion. The available evidence suggests 
that endoscopic resection (ER) for these conditions 
has an initial success rate comparable to surgical 
treatment, but with fewer complications[6,8,26,28,36]. The 
rate of complete remission ranges from 59% to 99% 
in different studies[6,8,26,28,36,49,50]. Higher degrees of 
success are seen in patients with lower risk lesions. 
In a systematic review, complete eradication of HGD 
or EC was achieved in 95% of patients, and complete 
eradication of all Barrett's mucosa was achieved in 
89%[51]. ER is best performed on patients with small 
(< 20 mm diameter), solitary, flat type lesion that is 
limited to the mucosa. Histopathologic differentiation is 
less important, since the great majority of these early 
lesions will be classified as HGD or well differentiated 
cancers[7]. However, patients who develop dysplasia 
are at higher risk of recurrence of neoplasia and 
metachronous lesions from the remaining segment of 
BE, which occurs in up to 30% of patients undergoing 
EET[6,8,28,36,52-54]. Factors associated with recurrence 
in BE are larger diameter, long segment, piecemeal 
resection, lack of adjunctive ablative therapy, presence 
of multifocal neoplasia, an elapsed time of more 
than 10 mo prior to achieving complete remission 
and the presence of residual dysplasia[8,36]. In most 
patients, recurrences can be successfully treated 
endoscopically[54]. Recurrence is a possible limitation 
after EMR. Patients therefore require regular follow up 
with endoscopy (every three months during the first 
year and annually thereafter) and treatment of any 
residual Barrett’s mucosa. Endoscopic ablative therapy 
with radiofrequency ablation or photodynamic therapy 
allows treatment of the whole Barrett’s segment in 
a few sessions. Complete ER of the whole Barrett’s 
segment may also be used as endoscopic treatment 
[stepwise radical endoscopic resection (SRER)][21-23,49] 
(Figure 5). Most experts believe that EMR resection 
of the entire Barrett segment can be performed in 
patients with Barrett segment length of less than or 
equal to 5 cm. This technique has several advantages 
over ablative therapy: it allows complete removal of 
the whole mucosa at risk for malignant progression 
and provides tissue samples for histological diagnosis. 
Furthermore, the feasibility and safety of ER of the 
entire Barrett’s segment has been demonstrated on 
several series[21-23,49]. However, the role of the stepwise 

surveillance[37].

Esophageal squamous cell carcinoma 
Usually, EMR is indicated for superficial well- or 
moderately differentiated squamous cell carcinoma 
without venous or lymphatic involvement that is 
limited to the lamina propria[38].

Early gastric cancer 
Candidates for MBM must meet the following criteria: 
well- or moderately differentiated adenocarcinoma, 
confined to the mucosa, < 20 mm for elevated lesions, 
< 10 mm for flat or depressed lesions, with no evidence 
of ulceration, lymphatic or venous involvement[39].

MULTIBAND MUCOSECTOMY AS 
STAGING PROCEDURE
Accurate T-staging is critical in making therapeutic 
decisions in patients with dysplastic Barrett’s eso
phagus. The distinction between different categories 
of dysplastic lesions can be difficult since it depends 
in part upon the size, location, depth, and number of 
biopsies. The Seattle biopsy protocol is recommended 
for mapping Barrett’s esophagus with HGD[40]. Targeted 
biopsies are acquired from all visible abnormalities 
and random four-quadrant biopsies are taken every 
1 cm starting from the top of the gastric folds up to 
the most proximal extent of the BE (squamocolumnar 
junction). Another concern with the diagnosis of 
dysplastic lesions is the interobserver reliability among 
pathologists. Therefore, it is recommended that a 
second, experienced pathologist should confirm the 
diagnosis of HGD. Studies comparing routine biopsies 
of visible lesions with EMR report a 30% to 48% rate 
in change in diagnosis after obtaining an EMR[26,28]. 
Furthermore, in a study comparing preoperative 
EMR with histologic examination on esophagectomy 
specimens, there was perfect agreement between 
the two[41]. We consider MBM may represent not only 
a reasonable treatment option but also the final step 
of the diagnostic work-up for patients with dysplastic 
lesions[37]. Assessment of the depth of infiltration and 
estimation of local nodal metastasis can be achieved 
by endoscopic resection of these areas within a 
lesion which look suspicious[42,43]. Among patients 
diagnosed with dysplastic lesions, other imaging 
techniques could be taken into account to evaluate 
tumor infiltration depth, local lymph node status and 
metastatic spread. Endoscopic ultrasonography (EUS) 
and computerized tomography (CT) scan are the most 
widely used techniques. Although the role of EUS has 
been established in the accurate T and N staging of 
invasive EAC, recent studies have shown only a modest 
accuracy in delineating T-staging in patients with HGD 
and intramucosal EAC[44-47]. Recent studies report that 
the overall accuracy of EUS in establishing T-stage (depth 
of invasion), using EMR/surgical pathology as the gold 
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of 0% to 1.2%[16-31]. Most acute bleedings with MBM 
resolve spontaneously or can effectively be treated 
by adrenaline injection or coagulation techniques 
(Figure 6). Several studies have reported stenosis 
rates of 26%-70% after radical resection with MBM of 
the whole Barrett’s segment[16,23,25,26]. A larger study 
evidenced stricture requiring dilatation in 48% of the 
patients who underwent the MBM procedure as part 
of the (stepwise) radical resection protocol. Stenosis 
rates increase with the extent of the resected area in 
the esophagus, especially if the resection is more than 
3 cm in length and comprises more than 75% of the 
circumference[61]. Suitable data comparing stenosis 
rate with MBM and cap technique, is not available.

MULTIBAND MUCOSECTOMY VS 
CAP-ASSISTED EMR
Multiband mucosectomy and cap-assisted EMR are 
new minimally invasive therapies alternatives for LAD. 
A randomized controlled trial comparing these two 
techniques demonstrated that there is no difference 
in the thickness of the specimen and submucosal 
resection; however, the multiband mucosectomy had 
a shorter procedure time and produced smaller EMR 
specimens. The clinical relevance of these findings 
may be questioned, since there was no significant 
difference in the depth of resection between the two 
techniques[18]. In addition, costs for disposables were 
significantly lower for MBM procedures. Rates of 
complete endoscopic resection were similar for MBM 
(91% of delineated focal lesions, 86% of delineated 
areas in Barrett’s esophagus, and 100% of the escape 
treatments) and the cap technique (88% success rate 
for complete endoscopic resection)[60]. Both techniques 
are very effective in this respect[18,60,62,63]. MBM can 
fail if there is significant fibrosis which impeded suc
tioning of the mucosa into the cap and subsequent 
rubber band ligation[17]. Similarly, both techniques 
seem equally safe and the lack of submucosal lifting 
with MBM does not increase the risk of perforation 
compared with that of the cap technique. A disadvan
tage for MBM may be decreased visibility due to 

radical endoscopic resection technique seems restricted 
to selected patients in the treatment of HGD or EC in 
Barrett’s esophagus. Although the SRER technique is 
equally effective and has several advantages over 
ablative treatment, it is related to a much higher rate 
of strictures than ER plus RFA. Currently, it is advised 
for complete eradication of intestinal metaplasia, 
that patients with HGD and early esophageal adeno
carcinoma(EAC) undergo EMR of a visible lesion 
followed by RFA to the remaining Barrett segment, or 
to use the SRER procedure only for patients with more 
extensive lesions in BE up to 5 cm[30]. 

MULTIBAND MUCOSECTOMY 
COMPLICATIONS
The three major EMR-complications include: (1) blee
ding; (2) perforation; and (3) strictures[20,29,55-58]. 
Bleeding is apparent in 0% to 46% of cases and can 
be managed with endoscopic treatment. Immediate 
bleeding can be considered as a complication if there 
are clinical signs. Perforation has been described in 
less than 5%. The risk is higher in piecemeal rese
ction. Strictures have been described in 2% to 88% 
of patients undergoing EMR for dysplastic Barrett’s 
esophagus. The size/length of the mucosal defect and 
the circumferential involvement by the BE predicts 
stenosis formation. Stenosis are more frequent if 
the BE involves more than 75% of the esophageal 
circumference. Stenosis can be successfully treated 
with endoscopic dilation. Chest pain occurs in about 
30% of patients undergoing EMR.

Several studies demonstrated that the MBM is 
safe and effective[15,17,18,29] (Table 1). In these studies, 
acute complications were observed in 3% and no 
perforations occurred[15,17,26]. MBM does not appear 
to be associated with more complications than endo
scopic resection-cap, despite lack of submucosal 
lifting. Perforations occur in approximately 1% of the 
endoscopic resections performed with the widely used 
cap technique in Barrett’s esophagus[59,60], compared to 
MBM where the probability of perforation seems to be 
very low, with perforation rates reported in the range 
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Figure 6  Active bleeding post-multiband mucosectomy in Barrett's esophagus, effectively treated by adrenaline injection (A to C). A: Active pumping 
bleeding; B: Adrenaline injection by needle; C: Cessation of bleeding.

A B C
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assisted EMR, because it combines the techniques of 
variceal band ligation and polypectomy.

MULTIBAND MUCOSECTOMY 
VS ENDOSCOPIC SUBMUCOSAL 
DISSECTION 
Endoscopic submucosal dissection (ESD) was initially 
introduced for the endoscopic treatment of early 
gastric cancer in Japan[64,65]. It was developed for 
the en-bloc resection of large lesions and enables 
precise histological assessment of specimens. The 
comparison between ESD and EMR in the treatment 
of early esophageal carcinoma is debatable. EMR 
and ESD have been suggested as alternatives to 
esophagectomy in the treatment of these lesions, 
without lymph node metastasis. A meta-analysis has 
compared the efficacy and safety of EMR and ESD for 
the treatment of early esophageal carcinoma[66]. Five 
retrospective trials were identified and a total of 710 
patients and 795 lesions were included. The results 
confirmed substantial advantages of ESD over EMR for 
early esophageal carcinoma regarding en bloc resection 
rate, histologically complete resection rate and local 
recurrence even for small lesions, without increasing 
the complication rate. A previous meta-analysis by Cao 
et al[67] compared clinical outcomes of ESD with EMR in 
the treatment of tumors of the gastrointestinal tract, 
and they found that ESD showed better en bloc and 
curative resection rates and local recurrence, but was 
more time-consuming and had higher rates of bleeding 
and perforation complications. 

A recent review on the safety and efficacy of MBM 
compared with ESD for the treatment of early neoplasia 
in Barrett’s or neoplasias at the esophagogastric 
junction (EGJ), showed that the recurrence rate was 
slightly higher in the EMR group (2.8%) compared with 
the ESD group (0.3%), but the difference did not reach 
statistical significance (P = 0.06)[68]. All recurrences in 
the EMR group were managed by additional endoscopic 
resections. Complete eradication rate in the EMR 
group was 95.5%. Curative resection rate in the ESD 
group was 75.5%. The risk of delayed bleeding and 
perforation rates in both groups was similar (EMR group 
1.2%; ESD group 2.1%, P = 0.26). The perforation rate 
in the EMR group (1.2%) was similar to that in the ESD 
group (1.5%), and the difference was not statistically 
significant. The stricture rate was similar in both 
groups when comparing resection of the neoplastic 
lesion alone. Stricture rates increased rapidly in the 
SRER group when the complete Barrett’s mucosa was 
resected. The procedure time was less time-consuming 
in the EMR group (mean time: 36.7 min, 95%CI: 
34.5-38.9) compared with the ESD group (mean time: 
83.3 min, 95%CI: 57.4-109.2). The authors concluded 
that the MBM technique appears as effective as ESD 
when comparing important outcome parameters on the 
eradication of early Barrett’s or EGJ neoplasia. There 

the effect of the black rubber bands. Therefore, it 
is desirable to have previously correctly delineated 
the target area by placement of markers, in order to 
maximize complete endoscopic resection. The learning 
curve for MBM is shorter compared with that of cap-
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  Ref. Number 
and

procedures 

Complete 
eradication 

Recur­
rence 
rate 

Compli­
cations 

Follow-
up 

(mo)

  Soehendra et al[16] 10
MBM

90% N/A Stricture
(SRER 
70%)

N/A

  Ell et al[62] 100
MBM 

(%N/A)
Cap

99% 11% 0% 33

  Peters et al[31] 40
MBM

N/A N/A Bleeding 
(6%)

N/A

  Chennat et al[26] 49
MBM (4%)

Cap
FH

65% 2.50% Stricture 
(SRER 
36.7%)

23

  Espinel et al[15] 8
MBM

100% 0% Stricture
(SRER 
25%)

32

  Moss et al[28] 75
MBM 

(%N/A)
Cap

94% 0% Stricture 
(SRER 8%)

31

  Pouw et al[27] 169
 MBM 

(%N/A)
Cap
FH

95.30% 1.80% Bleeding 
(1.8%)

Perforation 
(2.4%)

Stricture 
(SRER 
50%)

32

  Brahmania et al[63] 22
MBM

82% 18% Stricture
(SRER 
13%)

24

  Pouw et al[18] 42
MBM

100% N/A Perforation 
(2%)

N/A

  Alvarez 
  Herrero et al[17]

243
MBM

91% 0% Bleeding 
(3%)

Stricture 
(SRER 
48%)

3

  Van Vilsteren et al[30] 25
MBM 
(48%)
Cap
FH

100% 4% Perforation 
(4%)

Stricture 
(SRER 
88%)

25

  Gerke et al[29] 41
 MBM 
(76%)
Cap

78% 9% Perforation 
(4.9%)

Stricture 
(SRER 
44%)

25

  Tomizawa et al[56] 681
MBM 
(18%)
 Cap

N/A N/A Bleeding 
(1.2%)

Stricture 
(1%)

63

Table 1  Results of multiband mucosectomy procedures from 
different studies

MBM: Multiband mucosectomy; Cap: Cap technique; FH: Free hand 
technique; N/A: No data available; SRER: Stepwise radical endoscopic 
resection.
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are no differences in the outcome when comparing 
strictures, bleedings and perforation rates for both EMR 
and ESD in experienced hands. The MBM technique has 
considerable advantages in being both easier to master 
and less time-consuming.

MULTIBAND MUCOSECTOMY AND 
early gastric cAncer 
The endoscopic treatment of early gastric cancer 
(EGC) with mucosectomy has increasingly proven to 
be an effective modality for local treatment, especially 
if the tumor is limited to the mucosa, of a size no 
greater than 2 cm, with neither histologic ulceration 
nor lymphatic vessel invasion and a cancer-negative 
resection line. Mucosectomy has also demonstrated 
to be useful in the resection of precancerous lesions 
such as adenomas[69-71]. European experience in EMR 
for early gastric cancer is still relatively low, since 
early stomach cancer is diagnosed at a much lower 
rate in Europe than in Japan and generally, operable 
patients are referred to surgery for radical resection. 
With EMR, complete resection rates have been 
reported in 74%-97% and survival rates between 
95%-100%[14,72]. The most frequent complication is 
bleeding (1%-20%)[73] and recurrence rates were 
observed to be between 2%-13%[74]. EMR appears to 
have a better post-procedure quality of life compared 
with surgical gastrectomy[75]. Data on the use of MBM 
in the management of patients with EGC is small. 
Our experience is very limited but, highly positive, 
in selected patients[15]. Three patients diagnosed by 
biopsy of EGC (type Ⅱa) and 1 patient with HGD 
were treated by MBM (Figure 3). The length of 
lesions ranged between 10 mm and 20 mm. MBM 
was accomplished in 1 session in each patient. The 
histological analysis of MBM specimens confirmed 
mucinous adenocarcinoma with submucosal infiltration 
(1 patient who was referred for surgery), 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 
and Helicobacter pylori was eradicated. Regular follow-
up did not detect any recurrent lesions. MBM in EGC 
may have also diagnostic and therapeutic implications. 
Further studies are needed in this field to determine 
the clinical impact of this therapeutic approach.

CONCLUSION
MBM is an exciting EMR technique that provides 
heightened levels of diagnostic accuracy and minimally 
invasive therapy for the management of upper 
gastrointestinal tract lesions with advanced dysplasia. 
This minimally invasive technique is safe and effective 
for complete resection of superficial lesions with high-
grade dyspasia or early cancer.
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