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ABSTRACT

Background/Aims: The malignant potential of non-ampullary duodenal epithelial tumors (NADETS) is lower compared to that of other
gastrointestinal epithelial tumors, but it should not be overlooked. Recently, endoscopic resection (ER) has been proposed as an alter-
native treatment option for NADETSs. Therefore, we aimed to analyze the clinical outcomes of ER of NADETs and determine the factors
associated with an incomplete resection.

Materials and Methods: We conducted a retrospective observational study of 54 patients (56 lesions) with NADETs, who underwent ER
in the period between October 2006 and March 2016, and analyzed the therapeutic outcomes and procedure-related adverse events.
Results: Endoscopic mucosal resection (EMR) was performed on 41 lesions, and endoscopic submucosal dissection (ESD) was performed
on 15 lesions. The en bloc and complete resection rates were 82 % (46/56) and 54 % (30/56), respectively. Multivariate logistic regression
analyses determined that the resection method (EMR: odds ratio 4.356, 95% confidence interval 1.021-18.5685, p=0.047) was inde-
pendently associated with incomplete resection. The procedure-related bleeding and perforation rates were 4% and 5%, respectively.
Recurrence of tumor occurred in one of 44 patients during the median follow-up period of 25 months (range: 6-89 months).
Conclusion: ER is an effective, safe, and feasible treatment option for NADETs. However, the incomplete resection rate increases when
EMR is performed. Nevertheless, given the longer procedure time and the technical difficulty associated with ESD, and the excellent

long-term outcomes associated with EMR, EMR of NADETSs is appropriate, especially in patients with dysplastic lesions.
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INTRODUCTION

Non-ampullary duodenal epithelial tumors (NADETS)
are found in 0.3%-1.5% of patients referred for upper
gastrointestinal endoscopies (1); most patients with
NADETs are asymptomatic. The overall risk of malig-
nancy associated with NADETSs is lower compared to
that of other gastrointestinal tract tumors (2), but their
malignant potential should not be overlooked. Once a
NADET has been diagnosed, its resection should be
considered. The traditional treatment strategies for
NADETSs include radical surgical excision (e.g., Whip-
ple's pancreaticoduodenectomy), pylorus-preserving
pancreatoduodenectomy, or pylorus- and pancre-
as-preserving duodenectomy. However, the mortality
rates for these procedures range from 1% to 6.4%,
with perioperative morbidity rates of 37%-41% (3, 4).
Recently, endoscopic resection (ER), which includes
endoscopic mucosal resection (EMR) and endoscopic
submucosal dissection (ESD), has been proposed as an
alternative treatment option for NADETS; the findings
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from many case series have demonstrated good out-
comes (5-10).

Although ESD is widely recognized as a useful treatment
modality for early gastric cancers, it is not a mainstream
treatment for duodenal tumors. ESD of duodenal tu-
mors is extremely technically challenging and is associ-
ated with a high incidence of adverse events, including
bleeding and perforation, due to poor scope operability,
thin duodenal walls, and high levels of fibrillation in the
submucosal layer (11). EMR is a safer, easier, and quicker
procedure compared with ESD; however, it is associated
with lower en bloc and complete resection rates (12, 13).
Therefore, the ER technique used for NADETs remains
controversial and, to date, validated recommendations
have not been proposed. Furthermore, a few large stud-
ies have compared ER results based on the ER technique
used. Therefore, we aimed to analyze the clinical out-
comes of ER of NADETSs and determine the factors asso-
ciated with incomplete resection of NADETS.
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MATERIALS AND METHODS

Patients

We retrospectively analyzed our database of patients
who underwent ER in the period between October 2006
and March 2016. One hundred and eighty-eight patients
underwent ER of duodenal tumors during this period. The
inclusion criteria of the study were a tumor located in the
duodenum and the presence of an adenoma or adeno-
carcinoma, based on ER results. The exclusion criteria
were a tumor located at the ampulla of Vater or the pres-
ence of subepithelial lesions, chronic inflammation, or
hyperplastic polyps, based on ER results. Consequently,
40 patients with ampullary tumors, 78 with subepithe-
lial lesions, and 14 with histologically diagnosed chronic
inflammation or hyperplastic polyps were excluded from
this study. In addition, one patient was excluded, because
the resected specimen was lost. Thus, a total of 56 le-

sions in 54 patients who underwent ER of NADETs were
included in this study (Fig. 1).

The data obtained from the medical records and ana-
lyzed included patient demographics, lesion size and
endoscopic morphology (based on the Paris endoscopic
classification of superficial neoplastic lesions (14)), histo-
pathologic diagnosis, resection technique, outcome, ad-
verse events, and follow-up results. The study protocol
was reviewed and approved by the Institutional Review
Board at our hospital (1610-016-0480).

Endoscopic procedures

All endoscopic procedures were performed by three endos-
copists (G. H. Kim, B. E. Lee, and G. A. Song); each of them
has at least 5 years of experience in performing ESDs. Two
types of ER were performed; EMR was performed using a
snare after submucosal injection (Fig. 2) and ESD involved

(n=189)

Duodenal tumors treated by endoscopic resection

Ampullary tumor (n = 40)
Excluded Subepithelial lesion (n = 78)

Chronic inflammation (n = 8)
Hyperplastic polyp (n = 6)
Loss of specimen after resection (n = 1)

NADETs treated by endoscopic resection

(n = 56)
Endoscopic mucosal resection Endoscopic submucosal dissection
(n=41) (n=15)
Complete resection Incomplete resection Complete resection Incomplete resection
(n=19) (n=22) (n=11) (n=4)
F/U F/U loss F/U F/U loss F/U F/U loss F/J F/U loss
(n=15) (n=4) (n=16) (n=16) (n=9) (h=2) (h=4) (n=0)
Local recur
(n=1)

Figure 1. Flowchart of the patients included in the studly.
NADETSs: non-ampullary duodenal epithelial tumors; F/U: follow-up.
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Figure 2. a-e. Endoscopic mucosal resection. (a) A slightly elevated lesion is observed at the second portion of the duodenum. (b) A saline
solution containing small amounts of epinephrine and indigo carmine dye is injected beneath the lesion to elevate the lesion. (c) A snare
resection is performed using a blended electrosurgical current. (d) The lesion is completely removed. (e) The resected specimen.

making circumferential incisions around the lesion and dis-
secting the lesion (Fig. 3). Although attempts were made
to resect all lesions en bloc, some underwent piecemeal
resection, due to technical difficulties. A single-channel
upper gastrointestinal endoscope (GIF-Q260 or GIF-H260;
Olympus Medical Systems Corporation, Tokyo, Japan) was
used routinely, and a high-frequency electrosurgical cur-
rent generator (Erbotom VIO 300D; ERBE Elektromedizin
GmbH, Tubingen, Germany) was used during marking, and
for mucosal incisions, submucosal dissections, and hemo-
stasis. A flex knife (Fixed Flexible Snare; Kachu Technolo-
gy, Seoul, Korea) or an insulation-tipped knife (ESD-Knife;
MTW Endoskopie W. Haag KG, Wesel, Germany) was used
for circumferential incisions and submucosal dissections. A
physiological saline solution, mixed with diluted epineph-
rine (0.025 mg/mL) and indigo carmine, was injected into
the submucosal layer. All procedures were performed while
the patients were consciously sedated and were under car-
diovascular monitoring. Midazolam (5-7.5 mg) and meper-
idine (25 mg) were administered intravenously to sedate
the patients, and an optimal dose of propofol was addition-
ally administered, as needed, during the procedures.

The procedure time was defined as the interval between
the start of saline solution injection and complete tu-
mor removal. Bleeding that occurred during the proce-
dure and was treated endoscopically was not regarded as
procedure-related bleeding. Procedure-related bleeding
was defined as the active bleeding that was found during
second-look endoscopy or the onset of massive hemate-
mesis that required additional endoscopic treatment or
transfusion. Perforation was endoscopically diagnosed
during the procedure or based on the presence of free
air in the post-procedural chest or abdomen radiographs.

Histopathologic evaluation

The macroscopic shapes of the lesions were categorized
as protruding (type ), non-protruding and non-excavated
(type Il), or excavated (type Ill) (14). Type Il lesions were
subclassified as slightly elevated (type lla), flat (type Ilb),
or slightly depressed (type llc). All lesions were addition-
ally classified into the following types: elevated (type |,
lla), flat (type lIb), or depressed (type llc, lll). The resected
specimens were fixed in formalin and serially sectioned
at 2-mm intervals to assess tumor involvement in the
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Figure 3. a-f. Endoscopic submucosal dissection. (a) A slightly elevated lesion is observed at the second portion of the duodenum. (b)
Circumferential marking is performed using argon plasma coagulation, and then a saline solution containing small amounts of epinephrine and
indigo carmine dye is injected beneath the lesion to elevate the lesion. (c) Mucosal incision and submucosal dissection are performed. (d) The
lesion is completely removed. (e) The resected area is completely closed using hemoclips. (f) The resected specimen.

horizontal and vertical margins. Each tumor was histo-
pathologically diagnosed as low-grade dysplasia (LGD),
high-grade dysplasia (HGD), or adenocarcinoma. If the
lesion was diagnosed as a carcinoma, the histopathologic
type, tumor size, depth of invasion, and the presence of
lymphovascular invasion were evaluated microscopically.

Outcome parameters

The primary outcome of the study was the success of
ER of NADETSs, including en bloc and complete resection
rates. An en bloc resection was defined as a resection of
tumor in one piece without fragmentation, as opposed to
a piecemeal resection in which the lesion was resected in
multiple segments. A complete resection was defined as
a successful en bloc resection with horizontal and vertical
margins that were histologically free of tumor tissue. The
secondary outcome of the study was the determination of
the clinicopathologic factors associated with incomplete
resection of NADETSs, which involved assessing macro-
scopic findings, location, size, histopathologic findings, and
the resection method (EMR or ESD) of each tumor.

Follow-up

Post-procedural chest or abdomen radiography was
routinely performed on all patients. Proton pump inhib-
itors and sucralfate were administered to relieve pain,
prevent procedure-related bleeding, and promote ulcer
healing. Patients who did not have serious symptoms
or did not experience adverse events were permitted to
begin food intake on the day after the procedure, and
they were discharged within 3-4 days. When the his-
topathologic results showed a benign lesion, follow-up
endoscopy was conducted 6 or 12 months after the ER
and annually, thereafter. For cases involving adenocar-
cinoma, follow-up endoscopy, abdominal computed
tomography scans, chest radiography, and laboratory
tests for tumor markers were performed 6 months after
the ER and annually, thereafter. Local recurrence was
defined as the reappearance of adenomatous or can-
cerous tissue at the resection site with histopathologic
evidence. The follow-up duration was defined as the
interval between the first ER and the last endoscopic
examination.
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Table 1. Baseline clinicopathologic characteristics of 56 lesions in
54 patients who underwent ER for NADETs.

Median age, years (range) 51 (24-96)
Sex, n (%)?

Male 31(57)

Female 23 (43)
Tumor location, n (%)

Bulb 20 (36)

Second portion 32 (57)

Third portion 4(7)
Macroscopic shape, n (%)

Type | 8 (14)

Type lla 37 (66)

Type llb 8(14)

Type llc 3 (5)
Tumor size, n (%)

<10 mm 18 (32)

10-19 mm 24 (43)

20-29 mm 12 (21)

>30 mm 2(4)
Histopathology, n (%)

Adenoma 53 (95)

Low-grade dysplasia 42 (75)

High-grade dysplasia 11 (20)

Adenocarcinoma 3(5)
Resection method, n (%)

Endoscopic mucosal resection 41 (73)

Endoscopic submucosal dissection 15 (27)

20ne male and one female patient each had two tumors.

Statistical analyses

Variables are expressed as medians and ranges or as sim-
ple proportions. For the univariate analysis, continuous
variables were analyzed using the Mann-Whitney U test
and categorical variables were analyzed using the x2 test
or Fisher's exact test. Multiple logistic regression analysis,
with forward stepwise regression, was used to identify
the covariates that could be significant predictors of in-
complete resection. The factors that were significant in

the univariate analysis, defined as p < 0.05, and the fac-
tors with clinical correlations were included in the mul-
tivariate model to determine the factors independently
associated with incomplete resection. The multivariate
comparisons are expressed as odds ratios (ORs) with
95% confidence intervals (Cls). The statistical analyses
were conducted using IBM SPSS® software, version 21.0
for Windows (IBM Corporation, Armonk, NY, USA), and a
value of p < 0.05 was considered statistically significant.

RESULTS

Baseline characteristics of patients with NADETs

Table 1 summarizes the clinicopathologic characteristics
of the 56 lesions in 54 patients with NADETs. The pa-
tients comprised 31 men and 23 women, with a median
age of 51 years (range: 24-96 years); two patients had
two NADETS, each. Of the 56 NADETS, 20 were located at
the duodenal bulb, 32 were at the second portion of the
duodenum, and four were at the third portion of the du-
odenum. Macroscopically, 45 lesions were elevated, eight
were flat, and three were depressed. The median tumor
size was 14 mm (range: 2-52 mm), and 14 lesions were
>2 cm. The pathologic diagnoses of the lesions were LGD
in 42 lesions, HGD in 11, and adenocarcinoma in 3. EMR
was performed on 41 lesions and ESD was performed on
15 lesions.

Therapeutic outcomes of ER

Table 2 shows the therapeutic outcomes of ER of the NA-
DETs. The en bloc resection rate was 82% (46/56). Piece-
meal resection occurred in 10 lesions, and the pathologic
results showed a positive horizontal and/or vertical mar-
gin involvement. Of the 46 lesions resected en bloc, 16
had a positive horizontal margin involvement; therefore,
the complete resection rate was 54% (30/56). The me-
dian procedure time was 18 min (range: 4-114 min). The
procedure-related bleeding and perforation rates were
4% (2/56) and 5% (3/56), respectively. Procedure-re-
lated bleeding occurred in two patients who underwent
EMR, and was found during second-look endoscopy on
the day after the procedure. Bleeding was successfully
controlled using hemoclips and argon plasma coagulation;
transfusion was not required. Procedure-related perfora-
tions occurred in three patients, including two who had
undergone EMR and one who had undergone ESD; two
of the lesions were located at the second portion of the
duodenum and one was located at the third portion of
the duodenum. One of these cases experienced a delayed
perforation that occurred on the third day after the EMR,
leading to peritonitis that required emergent surgery. The
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Table 2. Therapeutic outcomes from the ER of 56 NADETSs.

En bloc resection, n (%) 46 (82)
Piecemeal resection, n (%) 10 (18)
Number of piecemeal specimen fragments

2 1

>3 9
Complete resection, n (%) 30 (54)
Causes of incomplete resection, n (%) 26 (46)
Horizontal involvement? 26
Vertical involvement 2
Median procedure time, min (range) 18 (4-114)
Procedure-related adverse events, n (%)

Bleeding 2(4)

Perforation 3 (5)
Local recurrence, n (%)°® 1(3)
Median follow-up time after the procedure, 25 (6-89)

months (range)

aTen cases with inconclusive margins caused by piecemeal resection were
included.
bForty-four lesions were included in the follow-up period.

Table 3. Comparisons of the therapeutic outcomes from the ER of
NADETSs according to the procedure used.

EMR (n=41) ESD (n=15) p

En bloc resection, n (%) 32 (78) 14 (93) 0.052
Complete resection, n (%) 19 (46) 11(73) 0.030
Median procedure time 15 (4-96) 37 (10-114) 0.042
(min, range)
Procedure-related adverse
events, n (%)

Bleeding 2(5) 0 (0) 1.000

Perforation 2 (5) 1(7) 1.000

EMR: endoscopic mucosal resection; ESD: endoscopic submucosal dissection.

other two cases involved microperforations that occurred
during EMR and ESD. The sites were closed immediately,
using hemoclips, and the patients recovered non-oper-
atively with nothing by mouth and the administration of
intravenous antibiotics for 4-5 days.

Table 4. Univariate analysis of the predictive factors for incom-
plete resection after ER of NADETSs.

Complete Incomplete
resection  resection
Factors (n=30) (n=26) p
Macroscopic shape, n (%) 0.310
Elevated 23 (77) 23 (88)
Non-elevated 7(23) 3(12)
Tumor location, n (%) 0.207
Bulb 10 (33) 10 (38)
Second portion 16 (53) 16 (62)
Third portion 4(13) 0(0)
Tumor size, n (%) 0.757
<20 mm 22 (73) 20 (77)
220 mm 8 (27) 6 (23)
Histopathology, n (%) 0.592
Adenoma 29 (97) 24 (92)
Adenocarcinoma 1(3) 2(8)
Resection method, n (%) 0.016
EMR 18 (60) 23 (88)
ESD 12 (40) 3(12)

EMR: endoscopic mucosal resection; ESD: endoscopic submucosal dissection.

Table 3 presents a comparison of the therapeutic out-
comes, according to the resection method. The en bloc
resection rate in ESD was higher than that in EMR (93%
vs. 78%), but the difference did not reach statistical sig-
nificance (p=0.052). However, ESD showed a significantly
higher complete resection rate compared to that of EMR
(73% vs. 46%, p=0.030). The median procedure time was
longer for ESD compared to that for EMR (37 min vs. 15
min, p=0.042). There were no differences between EMR
and ESD regarding the adverse event rates.

Univariate and multivariate analyses to determine the
factors associated with incomplete resection

Table 4 shows the predictive factors associated with
incomplete resection. The macroscopic findings, loca-
tion, size, and histopathology of tumors were not asso-
ciated with incomplete resection. The resection method
was significantly associated with incomplete resection
(p=0.016), and the multivariate logistic regression analy-
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Table 5. Multivariate analysis of the predictive factors for
incomplete resection after ER of NADETSs.

95% confidence

Variables Odds ratio interval p
Macroscopic finding 2.410 0.464-12.504 0.295
(non-elevated)

Tumor location (non-bulb) 1.162 0.199-6.781 0.868
Tumor size (220 mm) 1.466 0.390-5.517 0.571
Histopathology 3.5693 0.191-67.685 0.393
(adenocarcinoma)

Resection method (EMR) 4.356 1.021-18.585 0.047

EMR: endoscopic mucosal resection.

ses showed that the resection method was the only fac-
tor predictive of incomplete resection (EMR: OR, 4.356,
95% Cl, 1.021-18.585, p=0.047) (Table 5).

Local recurrence

Out of 53 adenomas, 24 were incompletely resected and
all had a positive horizontal margin involvement. Of the
patients experiencing incomplete resections, eight were
lost to follow-up and the remaining 16 were closely mon-
itored without additional procedures. Two of the three
adenocarcinomas were incompletely resected. One of
the incompletely resected adenocarcinomas was a mu-
cosal cancer with indefinite resection margins caused
by piecemeal resection; although additional endoscopic
treatment or surgical resection was recommended, the
patient elected not to undergo additional treatment, be-
cause of his age and poor performance status. The second
incompletely resected adenocarcinoma was a submuco-
sal cancer with a positive horizontal and vertical margin
involvement. This patient underwent pylorus-preserving
pancreaticoduodenectomy, and there were no lymph
node or distant metastases at the time of surgery. The
adenocarcinoma that was completely resected was a
minute submucosal cancer (140 ym) that had clear hor-
izontal and vertical margins; the patient was followed up
without additional treatment and there has not been any
evidence of local or systemic recurrence for 52 months.

Out of the 56 lesions that underwent ER, 44 were fol-
lowed up for >6 months. During the median follow-up
period of 25 months (range: 6-89 months), local recur-
rence occurred in one patient who had LGD. A piecemeal
EMR comprising six fragments had incompletely resected
this lesion, and it recurred 6 months later. The recurrent

lesion was removed endoscopically, using a cold biop-
sy technique; at the time of writing this manuscript, we
planned a follow-up endoscopy in 6 months.

DISCUSSION

ER of NADETSs is associated with a high incidence of ad-
verse events, including bleeding and perforation, due to
poor scope accessibility, thin duodenal walls, and the
presence of the Brunner glands in the deep mucosal and
submucosal layers (11). In the present study, we demon-
strated that the clinical outcomes from ER of NADETs
were excellent, and that the recurrence rate was low at
2% (1/46). However, achieving complete resection was
influenced by the ER method used. The results from this
study provide useful information that will help endosco-
pists assess the potential difficulties and safety associat-
ed with performing ER of NADETSs.

In the present study, the en bloc resection rate for NA-
DETs was 82% overall, with en bloc resection rates of
78% for EMR and 93% for ESD. However, even if en bloc
resection was achieved, the final pathologic results could
indicate incomplete resection if the normal tissue beyond
the tumor was damaged to some extent. Consequently,
the overall complete resection rate was 54 %, with com-
plete resection rates of 46% for EMR and 73% for ESD.
Our en bloc and complete resection rates for NADETs
concur with those published previously (5, 8, 9, 15-18).
Of the 16 patients with a positive horizontal margin in-
volvement for adenoma after ER, only one localized re-
currence occurred during the median follow-up period of
25 months. This low recurrence rate (1/20, 5%) may be
explained by the cauterization effect on any remaining
adenomatous tissue caused by the electrosurgical cur-
rent and by the post-ER confirmation of endoscopically
complete resection.

The results of univariate analysis showed that incomplete
resection was associated with the ER method used, and
that the macroscopic findings and tumor size were not
associated with incomplete resection. The multivariate
analyses determined that the ER method used (EMR: OR,
4.356) was a significant predictor of incomplete resec-
tion, a finding that is consistent with the results from a
previous study (19).

ER of NADETSs has been recently accepted, despite the di-
agnostic and technical challenges associated with the pro-
cedure. The duodenum has several anatomical peculiarities
that increase the risk of ER-related adverse events com-
pared to the risk of adverse events when ER is performed
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on other parts of the gastrointestinal tract (20). Indeed, its
narrow lumen and retroperitoneal fixation hinder the main-
tenance of an adequate field of vision during endoscopic
procedures (8). Furthermore, compared with other areas
of the gastrointestinal tract, the duodenum has the thin-
nest wall, and it has a thick fibrous submucosa, even in dis-
ease-free areas, which limits the elevation of the mucosa
that can be achieved by submucosal saline injections (20).

EMR has been used in most of the previous studies re-
garding ER of NADETSs, and it is an effective endoscopic
treatment modality for NADETS, with complete resection
rates ranging from 59% to 100% (21-25). Unlike EMR,
tumor resections along lesion margins are generally per-
formed under direct vision during ESD to ensure that no
residual tumor tissue remains. While ESD has a higher
en bloc resection rate than EMR, the procedure time is
longer and there is an increased risk of perforation (26).
Indeed, in the present study, higher en bloc and complete
resection rates were achieved for ESD compared to those
achieved for EMR (93% and 78% vs. 73% and 46%, re-
spectively), and the procedure time for ESD was longer
than that for EMR (37 min vs. 15 min). However, the per-
foration rate did not differ between ESD and EMR (7% vs.
5%). The perforation rate for the ESD of NADETs was 7%
(1/15), which is lower than the perforation rates report-
ed previously (23%-35%) (27, 28). The lower perforation
rate may be associated with the prophylactic approxima-
tion of the post-ESD ulcers using hemoclips in most of
the cases (13/15), and the performance of most of the
ESD procedures by two expert therapeutic endoscopists
(G.H. Kim and G.A. Song). We tried to investigate the risk
factors associated with perforation, but no significant
risk factors were found (data not shown), because of
the small number of cases involved. The duodenum has
a dual blood supply system with abundant blood vessels
in the submucosal layer. The exposure of post-procedur-
al artificial ulcers to gastric acid and pancreatic enzymes
might increase the risk of delayed bleeding. In the present
study, the frequency of delayed bleeding was 4%, which
concurs with the findings from previous studies investi-
gating the ER of duodenal epithelial tumors (16, 18).

The indications for EMR and ESD of NADETs are not
clearly established; the final decision depends on the en-
doscopists’ preferences. When choosing between EMR
or ESD, the macroscopic findings, tumor location, tumor
size, and the histopathologic findings are considered.
EMR is not only safe and useful for treating duodenal
adenomas, but it also yields favorable long-term progno-
ses (24). Benign tumors, including adenomas and hyper-

plastic polyps, are usually resected safely in a piecemeal
manner; hence, EMR can be employed for such lesions.
However, compared with en bloc resection, piecemeal
resection is associated with a higher incidence of resid-
ual lesions and/or recurrence (12). In addition, en bloc re-
section enables accurate pathologic assessment of the
vertical and horizontal margins of the resected lesions,
especially carcinomatous lesions (23). Therefore, lesions
that are amenable to en bloc resection by EMR may be
resected using EMR, whereas those that are unlikely to be
amenable to en bloc resection by EMR may undergo ESD.
In the present study, EMR of NADETs was a safe, easy,
and quick procedure. Furthermore, the long-term prog-
nosis following EMR was excellent, regardless of wheth-
er or not an en bloc resection was achieved. Therefore, if
the whole NADET lesion can be piecemeal resected using
EMR, it would be preferable to use this technique instead
of ESD, especially for beginners.

This study has several limitations. First, this is a sin-
gle-center study and it is subject to biases inherent in
retrospective observational studies. Although most of
the ER data were collected prospectively by the endos-
copists during the endoscopy procedures, the patients
were selected to undergo ER based on the endoscopists’
clinical opinions and the patients’ needs (26). Second, the
number of ESD procedures performed was relatively low.
Given the importance of achieving an en bloc resection,
the low number of ESD procedures performed is clearly
unsatisfactory, but this could be partially explained by the
endoscopists’ desire to minimize mucosal defects, due to
concerns about perforation or bleeding. Lastly, our study
involved a relatively small number of patients, because of
the relative rarity of NADETS, and a short follow-up pe-
riod. Further prospective large-scale multicenter studies
with long-term follow-up periods are necessary to clarify
the outcomes of ER of NADETS.

In conclusion, the present study showed that ER is an
effective, safe, and feasible treatment modality for NA-
DETs. The incomplete resection rate increases when EMR
is performed. However, given the longer procedure time
and the technical difficulties associated with ESD, and
the excellent long-term outcomes associated with EMR,
it would be appropriate to perform EMR on NADETSs,
especially when the histopathologic findings diagnose
dysplastic lesions rather than adenocarcinomas, even
though a piecemeal resection is required. Further pro-
spective multicenter studies that include larger numbers
of patients with NADETs will generate more robust data
regarding ER of NADETSs.
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