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ABSTRACT

Background & Aims: Endoscopic submucosal dissection (ESD) seems to be a reasonable option for
gastrointestinal subepithelial lesions (SELs) localized within the submucosa. Indications for ESD include
small neuroendocrine tumors (NETs) and indeterminate SELs. However, the prospective data regarding ESD
and surveillance remain unclear. This study was performed to prospectively investigate the outcomes of ESD,
including organ-specific outcomes and the mid-term prognosis.

Methods: This prospective multicenter study included 57 patients who underwent ESD for SELs localized
within the submucosa [definite NETs (n = 42) and indeterminate SELs (n = 15)]. The efficacy and safety of
ESD were evaluated in the whole cohort and in subgroups (NETs and indeterminate SELs). All patients were
followed up.

Results: The rates of en bloc resection, curative resection, and complications were 98.2%, 66.7%, and 7.7%
for the overall population (n=57); 100%, 61.9%, and 2.4% for NETs (n=42); and 93.3%, 80.0%, and 20.0% for
indeterminate SELs (n=15), respectively. The rates of curative resection for NETs were poorer in the stomach
(20%, n=5) and duodenum (33%, n=3) than in the rectum (71%, n=34). Including 11 of 16 patients with
NETs who underwent a conservative approach resulting in non-curative resection, no patients developed
tumor recurrence during the follow-up period (median, 24.5 months; range, 1-60 months). ESD followed
by surveillance demonstrated acceptable mid-term outcomes for non-curative NETs.

Conclusions: ESD can be an efficient therapy for SELs localized within the submucosa. However, gastric and
duodenal ESD for NETs may be limited in terms of its curative and technical aspects. Clinicians should be
aware of the potential complications of ESD for indeterminate SELs.

Key words: endoscopic submucosal dissection - gastrointestinal subepithelial lesions - small neuroendocrine
tumors.

Abbreviations: EMR: endoscopic mucosal resection; ESD: endoscopic submucosal dissection; EUS:
endosonography; GI: gastrointestinal; MP: muscularis propria; NET: neuroendocrine tumor; SEL: subepithelial
lesion; SM: submucosa.

INTRODUCTION located within the SM. Indications for ESD include small

GI neuroendocrine tumors (NETs), indeterminate SELs for

Endoscopic submucosal
dissection (ESD), which can
facilitate dissection of the
submucosa (SM) from the
underlying muscularis propria
(MP), enables en bloc resection
and has become the standard
procedure for resecting early
gastrointestinal (GI) neoplasms
[1-3]. In principle, ESD can be
applied for complete resection
of subepithelial lesions (SELs)

which malignant potential cannot be ruled out [e.g., granular
cell tumor and mucosa-association lymphoid tissue (MALT)
lymphoma], and symptomatic SELs. Gastrointestinal NETs
occur in approximately 1.95 to 2.50 people per 100,000
population [4]. However, the United States Surveillance
Epidemiology and End Results program recently suggested
that the incidence and prevalence of NETs have substantially
increased during the past three decades. This may partly reflect
the increased number of diagnoses of benign and incidentally
identified lesions because of the increased availability of
advanced endoscopic and radiological imaging [5]. Smaller-
sized (£10-mm) NETs with an extremely low risk of metastasis
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[6] are treated endoscopically. Endoscopic resection is indicated
for NET grade 1 (NET G1) that is <10 mm in size, without MP
layer invasion (T1), and without lymphatic or venous invasion.
However, special techniques are required to achieve curative
resection with negative vertical margins [7] because most
of these tumors extend into the SM layer [8]. Thus, ESD is
recommended because it enables secure submucosal dissection
directly above the MP and precise histological assessment of
the resected specimen, which are advantages over conventional
endoscopic mucosal resection (EMR) [9, 10]. Moreover, ESD
can provide an accurate diagnosis as well as curative resection
of indeterminate SELs [11, 12], and symptomatic SELs [13,
14]. However, prospective data regarding the ESD procedure
and surveillance are not available. Additionally, no consensus
regarding gastric and duodenal ESD as NETs treatment strategy
has been established, although rectal ESD is recommended
according to sufficient evidence.

We prospectively investigate the technical and clinical
outcomes of ESD for SELs located within the SM, including
organ-specific outcomes and the mid- to long-term prognosis.

METHODS

Study design

This prospective observational study was conducted at
four medical centers in the Shikoku areas and in Shimane of
Japan. The study involved 57 patients who underwent ESD
for SELs localized within the SM, including definite NETs
histologically confirmed by biopsy forceps, from August 2013
to April 2018. Patients with GI NETs of <10 mm localized
to the SM without regional lymph node involvement and/or
distant metastasis were included. Patients with indeterminate
SELs for which a malignant potential could not be ruled out,
including symptomatic SELs, were also enrolled. The inclusion
criteria were based upon the recommendations of the European
Neuroendocrine Tumor Society [15] and a Japanese nationwide
survey [16], which indicated that the risk of metastasis is very
low when tumors are localized to the SM layer and are <10 mm
in size without atypical features or lympho-vascular invasion
[6]. The exclusion criteria were an age of <20 years, obvious
preoperative diagnosis of neuroendocrine carcinoma, and
lack of patient consent. All regions were evaluated by routine
endosonography (EUS) using a high-frequency 20-MHz
miniprobe (UM-3R; Olympus, Tokyo, Japan) and enhanced
computed tomography. All data were extracted and compiled
into a central database at Kagawa University. The present study
was approved by the Clinical Ethics Committee of Kagawa
University Hospital (No. H25-030) and each institution
in accordance with the Declaration of Helsinki. The study
was registered as University Hospital Medical Information
Network (UMIN) Clinical Trials Registry Number 000011690
and followed the CONSORT checklist. All patients provided
written informed consent to undergo the procedures and
participate in the study.

ESD procedure

All patients were generally placed under conscious or
deep sedation with intravenous midazolam (0.05 mg/kg).
Endoscopic submucosal dissection was performed using a
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single-channel scope with a water jet function (GIF-H260Z
or Q260] for upper GI or PCF-Q260AI for rectum; Olympus)
and an electrosurgical unit (VIO300D; Erbe Elektromedizin,
Tibingen, Germany). A longer transparent cap (Elastic Touch
F-030; Top Corp., Tokyo, Japan) or short ST hood (DH-
29CR; Fujifilm, Tokyo, Japan) was mounted on the tip of the
endoscope to allow easy entry into the SM space and a clear
view. In the ESD technique for NETSs, all operators agreed that
the deep SM layer directly above the MP should be dissected.
The remaining procedure and applied devices for ESD were
chosen at the operator’s discretion. First, after marking a
circumferential safety margin, a submucosal entry was created
by a mucosal incision using submucosal injection of 0.4%
hyaluronate sodium solution (MucoUp; Johnson & Johnson
K.K., Tokyo, Japan) with a needle knife. Submucosal dissection
followed by whole circumferential mucosal incision was
performed. The tumor was resected by proceeding submucosal
dissection. During the procedure, hemostatic forceps were
used to manage bleeding and to coagulate exposed vessels in
the dissected area. All ESD procedures were performed by five
expert endoscopists (H.K., HM., Y.M., Y.I., and T.Y.) who had
successfully performed more than 100 gastric, 10 duodenal,
and 50 colorectal ESD procedures.

Outcome measures

Technical and clinical variables

The overall en bloc resection rate, curative resection rate,
complication rate, and procedure time of all 57 patients were
evaluated. These outcomes were analyzed by dividing the
included SELs into definite NETs and indeterminate (including
symptomatic) SELs. The outcomes were then analyzed on
an organ-specific basis (stomach, duodenum, and rectum).
En bloc resection was defined as resection of a one-piece
specimen, including the marking dots. Curative resection was
defined as histological confirmation of the tumor as NET G1
with negative lateral and/or vertical margins and no lymphatic
or venous invasion. The procedure time was measured from
the submucosal injection to the completion of resection.
Complications included the occurrence of any bleeding
requiring an endoscopic hemostatic procedure. Perforation
was defined as GI wall penetration observed during or after
the procedure. A severe complication was defined as the
requirement of immediate surgical repair.

Surveillance after ESD

The mean follow-up period was calculated. The rates and
details of salvage operations and recurrence during follow-up
were evaluated. All patients were scheduled to undergo over a
5-year period, regular surveys involving standard endoscopy
and computed tomography (chest, abdomen, and pelvis) at
3, 6, and 12 months after ESD and once a year thereafter.
Additional surgery was recommended if curative resection had
not been achieved as shown by histological examination, if local
recurrence, or localized lymph node metastasis were present.
Standard chemotherapy was recommended for patients with
distant metastasis.

Histological variables

The overall rates of histologically margin-free resection and
the details of histological findings (including the lateral and/
or vertical margin status and lymphatic and vascular invasion)
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were evaluated. These outcomes were also analyzed for each
organ (stomach, duodenum, and colorectum). Histologically
margin-free resection was defined as negative lateral and
vertical margins. Gastrointestinal NETs were histologically
categorized into the well-differentiated type, which included
NET G1 and NET G2, and the poorly differentiated type
(neuroendocrine carcinoma) based on the Ki67 index and
mitotic counts. They were also classified based on the World
Health Organization TNM classification of well-differentiated
endocrine tumor/carcinoma for further staging and treatment
[17].

Statistical analysis

Normally distributed data are presented as median (range).
The rates of all outcomes were calculated. These rates were
compared between the NETs and indeterminate SELs groups
using the two-sided Fisher’s exact test. The mean procedure
time was compared using the Mann-Whitney U test. A p value
of <0.05 was considered statistically significant. All statistical
analyses were conducted using JMP version 9.0 (SAS Institute
Inc., Cary, NC, USA).

RESULTS

The patients’ detailed clinical data are summarized in
Table 1.

Table I. Demographics and characteristics of patients who underwent
ESD for SELs

Characteristics Total NETs Indeterminate
SELs
Total patients 57 42 15
Sex, male/female 35/22 27/15 8/7
Age, years 63 (32-86) 63.5 57
Location
Esophagus 8 0 8
Stomach 7 5 2
Duodenum 3 3 0
Colon 2 0 2
Rectum 37 32 3
Maximum lesion size on EUS, 7 (2-52) 6 11.5

mm

Data are presented as n or median (range). ESD: endoscopic submucosal
dissection; SEL: subepithelial lesion; NET: neuroendocrine tumor; EUS:
endosonography.

In total, 57 consecutive patients (35 men, 22 women;
median age: 63 years; age range: 32-86 years) with GI SELs
were divided into those with definite NETs (n = 42) and
indeterminate SELs (n = 15), including 1 symptomatic SEL. Of
the 57 SELs, 8 were located in the esophagus, 7 in the stomach,
3 in the duodenum, 2 in the colon, and 37 in the rectum. The
median maximum lesion size as measured by EUS was 7 mm
(range: 2-52 mm).

The technical and clinical outcomes are summarized in
Table II. A flow diagram of the patients’ outcomes is shown
in Fig. 1.

The rates of en bloc resection and curative resection were
98.2% and 66.7% for the overall population (n=57), 100% and
61.9% for patients with NETs (n=42), and 93.3% and 80.0%
for patients with indeterminate SELs (n=15), respectively. The
complication rate in the overall population was 7.7% (n=4;
2 delayed bleedings and 2 micro-perforations); in patients
with NETs was 2.4% (n=1, perforation with 1 mm in size in a
gastric NET which was 10 mm in maximum lesion size), and
in patients with indeterminate SELs was 20% (n=3; 2 bleedings
and 1 perforation with 1 mm in size in a colonic inflammatory
granuloma which was 30 mm in maximum lesion size). All of
these complications were managed with endoscopic hemostasis
or closure using hemoclips. The median procedure time was 43
(14-142) min in the overall population (n=57), 41.5 (17-142)
min in patients with NETs, and 45 (14-140) min in patients
with indeterminate SELs. A salvage operation was performed
for five patients (8.5%) among the overall population with
SELs, five patients (11.9%) with NETs, and no patients with
indeterminate SELs. No patients developed tumor recurrence
during the follow-up period (median, 24.5 months; range,
1-60 months).

The organ-specific technical and clinical results of ESD for
NETs are shown in Table III. The curative resection rate was
poorer in the stomach (20%, n=5) and duodenum (33%, n=3)
than in the rectum (71%, n=34). No significant differences
were found among the stomach, duodenum, and rectum in
terms of complications [20% (1/5, 1 microperforation) vs. 0%
vs. 0%, respectively] or the median procedure time (47 vs. 43
vs. 40 min, respectively) (p > 0.05). Salvage operations were
performed in the stomach for 40% (2/5) of patients, in the
duodenum for 33.3% (1/3), and in the rectum for 5.9% (2/34).
A severe complication involving anastomotic dehiscence that
progressed to sepsis occurred in one patient who underwent
a salvage operation. Eleven of 16 patients without curative
resection did not undergo a salvage operation because of
refusal to undergo colostomy (n=7), economic issues (n=2),
and severe comorbidities (n=2).

The histological results of ESD for NETs in the overall
population and for each organ are shown in Table IV. NETs
were histologically categorized into NET G1 (n=36, 86%) and
NET G2 (n=6, 14%). ESD achieved a high negative vertical
margin rate (93%, n=39), and the positive lateral margin,
lymphatic invasion, and venous invasion rates were 5%
(n=2), 5% (n=2), and 17% (n=7), respectively. With respect to
organ-specific outcomes, the rate of histologically margin-free
resection was the lowest in the duodenum (67%). A positive
lateral margin was present in two patients (6%) with rectal
tumors. The minimum surgical margin, measured from the en
bloc specimens (defined as the shortest distance between the
edge of resected specimen and the edge of tumor elevation)
in these two patients with positive lateral margins was shorter
than that in patients who had rectal tumors with negative lateral
margins (mean, 4.5 vs. 12.6 mm, respectively). A representative
case of ESD for a rectal NET is shown in Fig. 2.

Detailed results of ESD for indeterminate SELs (n=15)
are shown in Table V. Histological examination of these
patients’ specimens finally confirmed granular cell tumors
(n=7; 6 esophagus, 1 stomach), lelomyoma (n=1, esophagus),
hemangioma (n=1, esophagus), symptomatic lipoma with
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Table II. Technical and clinical results of ESD for SELs

Variables Overall NETs Indeterminate p
(n=57) (n=42) SELs (n = 15)

En bloc resection 56 (98.2) 42 (100) 14 (93.3) 0.2632*

Curative resection 38 (66.7) 26 (61.9) 12 (80.0) 0.3388*

Complications
All 4(7.7) 1(2.4) 3(20.0) 0.0518°
Perforation 2(3.5) 1(2.4) 1(6.7) 0.4605*
Bleeding 2(3.5) 0 2(13.0) 0.0658"
Severe 0 0 0

Procedure time, min 43 (14-142) 41.5 45 0.9133"

Salvage operation 5(8.8) 5(11.9) 0 0.3111%

Local recurrences of ESD scar 0 0 0

Local lymph node metastasis 0 0 0

Recurrence during follow-up 0 0 0

Follow-up period, months 24.5 (1-60) 25.5 16

Data are presented as n (%) or median (range). ESD: endoscopic submucosal dissection; SEL:
subepithelial lesion; NET: neuroendocrine tumor. “Fisher’s exact test; *“Mann-Whitney U test.

ball valve syndrome, defined as the condition that the tumor
causes gastric outlet obstruction (n=1, stomach), inflammatory
granuloma (n=1, ascending colon), phlebolith (n=1, sigmoid),
schwannoma (n=1, rectum), lymphoid hyperplasia (n=1,
rectum), and MALT lymphoma (n=1, rectum).

Although curative resection could not be achieved in 2 of 15
patients (13.3%), none of these 15 patients developed recurrent
lesions during the follow-up period (median, 16 months). A
representative case of ESD for a rectal indeterminate SEL is
shown in Fig. 3.

DISCUSSION

This is the first prospective multicenter study to investigate
the outcomes of ESD for SELs located within the SM layer

with organ-specific results of NETs. In the present study,
we identified four main important clinical findings. First, in
contrast to previous reports, ESD for small NETs of <10 mm
does not provide a high rate of curative resection according
to the histological results of risk factors for metastasis. Gastric
and duodenal ESD for NETs may be especially limited in
terms of achieving curative resection. Second, a sufficient
lateral margin is necessary when performing ESD. Third, ESD
followed by surveillance demonstrates acceptable mid-term
outcomes for non-curative NETs. Fourth, the clinician must
pay attention to the risk of ESD complications in patients with
indeterminate SELs.

This study was designed based on the concept that ESD
can be a reasonable option for complete resection of SELs
located within the SM layer. Endoscopic submucosal dissection

SELs
@=57)

le————— ESD intervention

NET
(0=42)

4

Indeterminate SELs
(n=15)

N

Successful en bloc
resection (n=42)

v

v

Successful en bloc
resection (n=14)

Unsuccessful en bloc
resection (n=1)

¢
v v y
Curative Non-curative® Curative Non-curative’
(n=26) (n=16) (n=13) (n=2)
v v
Surgery Surveillance Surveillance
(n=5) (n=11) (n=15)

Fig. 1. Flow diagram of patient outcomes. “Non-curative factors (and/or): NET G2 (n = 6),
positive lateral margin (n = 2), positive vertical margin (n = 2), positive lymphatic invasion
(n = 2), positive venous invasion (n = 7). *Unevaluable lateral and vertical margins (n = 2).
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Table III. Organ-specific technical and clinical results of ESD for NETs

Variables Overall (n=42)  Stomach(n=5) Duodenum(n=3) Rectum(n=34)
En bloc resection 42 (100) 5(100) 3(100) 34 (100)
Curative resection 26 (62) 1(20) 1(33) 24 (71)
Complications

Perforation 1(2.4) 1(20) 0 0
Bleeding 0 0 0 0
Procedure time, min 43 (14-142) 47 (10-120) 43 (30-142) 40 (17-125)
Salvage operation 5(8.8) 2 (40) 1(33) 2(5.9)
Local recurrences 0 0 0 0
Local lymph node 0 0 0 0
metastasis

Complications 0 0 0 1(2.9)

Data are presented as n (%) or median (range). ESD: endoscopic submucosal dissection; NET:
neuroendocrine tumor. “Anastomotic dehiscence with progression to sepsis.

is performed to achieve curative resection of small NETs or
diagnostic resection of indeterminate SELs. We herein discuss
ESD for NETs and indeterminate SELs separately.

NETs

A prospective comparative study revealed that ESD was
superior to EMR, showing that the rate of histologically
complete resection of rectal NETs was 90% for ESD versus 71%
for EMR [18]. The rate of histologically complete resection
by ESD was higher than previous reported rates of 38% and
86% rates using modified EMR methods (EMR with a ligation
device [19] and cap-assisted EMR [20]). The main reason for
this difference is that ESD enables deep submucosal dissection
directly above the MP because NETs invade into the SM
layer. A multivariate analysis of 345 nationwide cases showed
that NETs of <10 mm without lymphatic invasion could be

Table IV. Histopathological results of ESD for NETs

curatively treated by endoscopic resection [16]. Moreover, the
analysis revealed that a tumor size of >10 mm and positive
lymphatic invasion were independently predictive of lymph
node metastasis. However, the proportion of <10 mm NETs
with venous invasion and the proportion of these tumors that
develop metastasis remain unclear. Our data revealed the rate
of each non-curative factor in overall NETs: NET G2 (14%),
positive lateral margin (5%), positive vertical margin (5%),
positive lymphatic invasion (5%), and positive venous invasion
(17%), demonstrating a curative resection rate of only 62%.
As shown in Table IV, gastric NETs had the highest rates of
NET G2 (40%, 2/5) and positive venous invasion (60%, 3/5),
suggesting that gastric NETs might have a high malignant
potential even when small (<10 mm). However, the 5-year
survival rate of patients with gastric NET G1 of <10 mm with
neither infiltration of the MP nor lympho-vascular invasion

Variables Overall (n=42)  Stomach (n=5)  Duodenum (n=3)  Rectum (n=34)
NET

Grade 1 36 (86) 3 (60) 3(100) 30 (88)

Grade 2 6 (14) 2 (40) 0 (0) 4(12)
Histologically margin-free 37 (88) 5(100) 2 (67) 30 (88)
Lateral margin

Positive 2 (5) 0 0 2 (6)

Negative 39 (93) 5(100) 2(67) 32(94)

Unevaluable 1(2) 0 1(33) 0
Vertical margin

Positive 2 (5) 0 1(33) 1(3)

Negative 39 (93) 5(100) 2(67) 32(94)

Unevaluable 1(2) 0 0 1(3)
Lymphatic invasion

Positive 2(5) 0 1(33) 1(3)

Negative 40 (95) 5 (100) 2(67) 33(97)
Venous invasion

Positive 7(17) 3 (60) 1(33) 3(9)

Negative 35(83) 2 (40) 2 (67) 31(91)

Data are presented as n (%). ESD: endoscopic submucosal dissection; NET: neuroendocrine tumor.
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Fig. 2. Representative case of endoscopic submucosal dissection (ESD) for a rectal neuroendocrine tumor
(NET). (A) Endoscopic image showing a small NET located in the lower rectum. (B) Endosonography
revealing a hypoechoic mass located within the submucosal layer (red arrows) (maximum diameter, 6.7 mm).
(C) Endoscopic image showing the submucosal dissection directly above the muscle layer (yellow line) to
maintain a negative vertical margin. (D) Macroscopic image of the en bloc specimen (22 x 20 mm) obtained
by ESD, resulting in the curative resection of well-differentiated NET.

reaches 98%, indicating a low risk of tumor-related death
[21]. Accordingly, endoscopic resection might be acceptable
as a final treatment option in some patients with small gastric
NET G2 without other risk factors for metastatic disease.
According to a recent literature analysis of rectal NETS, salvage
surgery may be better indicated based on the finding that the
development of metastases might be associated with a mitotic
index of >2 mitotic figures per 10 high-power fields than
with the Ki-67 proliferation index [22]. In the present study,
a moderate rate of histologically margin-free resection in the
duodenum was achieved (67%). However, the procedure time
in one patient was 142 min because the lesion was located in
the anterior wall of the duodenal bulb directly over the pyloric
ring, and maneuvering the scope was too difficult. Endoscopic
submucosal dissection is still challenging with respect to the
handling of duodenal tumors. This difficulty is associated with
technical difficulties because of the anatomical features of the
duodenum (thin wall and insufficient submucosal lifting). In
addition, ESD increases the risk of duodenal perforation [23].
Therefore, conservative management may be a better option
for patients of advanced age who have multiple morbidities
and asymptomatic duodenal NET GI1 of <10 mm [24]. We
recommend the performance of duodenal ESD for NETs
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in referral centers. In the future, duodenal endoscopic full-
thickness resection using an over-the-scope clip system is
expected to emerge as a newly advanced and reliable procedure
to overcome the technical aspects of the operation and the
difficulties associated with NETs features [25, 26]. Although
the en bloc resection rate of rectal NETs was 100%, the curative
resection rate was lower (71%) than previous reported (90%)
[18] and was similar to that of various EMR procedures
(72-74%) [27]. The curative resection rate seems to be related
to non-curative factors regardless of endoscopic skills. Our
data showed a positive lateral margin in two patients (6%)
with rectal tumors. The minimum surgical margin, measured
from the en bloc specimens (defined as the shortest distance
between the edge of resected specimen and the edge of tumor
elevation) in these two patients with positive lateral margins
was shorter than that in patients who had rectal tumors with
negative lateral margins (mean, 4.5 vs. 12.6 mm, respectively).
Because NETs inflate into the SM and might unexpectedly
grow as a dumbbell-type lesion, a sufficient lateral margin
of 25 mm is recommended. In the rectal ESD of the present
study, the relatively larger safety margin may have prolonged
the procedure time (mean, 40 min) compared with that in
another report (mean, 11.4 min) [18]. The longer procedure
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Table V. Detailed results of ESD for indeterminate SELs (n = 15)

Case  Organ/location =~ Maximum En bloc Curative resection Complications Final diagnosis

lesion size resection

(mm)

1 Esophagus/Ce 6 Yes Yes No Granular cell tumor
2 Esophagus/Te 4.5 Yes Yes No Granular cell tumor
3 Esophagus/Te 7.2 Yes Yes No Granular cell tumor
4 Esophagus/Te 4 Yes Yes No Granular cell tumor
5 Esophagus/Te 9 Yes Yes No Granular cell tumor
6 Esophagus/Te 7 Yes Yes Delayed bleeding Granular cell tumor
7 Esophagus/Ae 20 Yes Yes No Leiomyoma
8 Esophagus/Ae 15 Yes Yes No Hemangioma
9 Stomach/body 10 Yes Yes No Granular cell tumor
10 Stomach/antrum 28 Yes Yes Delayed bleeding$ Symptomatic lipoma
11 Colon/ascending 30 No No (HMX, VMX)  Microperforation&  Inflammatory granuloma
12 Colon/sigmoid 7 Yes Yes No Phlebolith
13 Rectum/Ra 10 Yes Yes No Schwannoma
14 Rectum/Rb 22 Yes Yes No Lymphoid hyperplasia
15 Rectum/Rb 52 Yes No (HMX, VMX) No MALT lymphoma

ESD: endoscopic submucosal dissection; SEL: subepithelial lesion; Ce: cervical esophagus; Te: thoracic esophagus; Ae: abdominal
esophagus; Ra: upper rectum; Rb: lower rectum; VMX: unevaluable vertical margin; HMX: unevaluable horizontal margin;
MALT: mucosa-associated lymphoid tissue; $Uptake of anticoagulant; &1 mm in the perforation size.

time may have also been influenced by the sufficient time spent
to achieve safe and reliable deep submucosal dissection.

With respect to ESD followed by surveillance, 11 of 16
patients who did not achieve curative resection did not undergo
a salvage operation for unavoidable reasons. NETs G1 of <10
mm are reportedly associated with metastases in 2% of cases
and have a 5-year overall survival rate of 95% to 100% [28]. In
the present study, no recurrences occurred in all patients during
the 26-month median follow-up period. Although patients
with tumors of <10 mm and non-curative factors after ESD
should undergo continuous long-term surveillance, our study
demonstrated that the mid-term outcomes were acceptable for
non-curative NETs. Non-curative factors related to metastasis
in NETSs of <10 mm require further investigation.

Indeterminate SELs

Some SELs located within the SM layer have malignant
potential. When tissue sampling errors occur, endoscopic
resection, which is performed for both diagnosis and treatment,
can be a better alternative. Several studies have shown the
efficacy of submucosal tunnel endoscopic resection [29] over
ESD [30] for resection of SELs originating from the MP layer.
For those located in the MP layer, according to a literature
review, the success rate of en bloc resection was higher with
submucosal tunnel endoscopic resection (83.3%-100%)
than with ESD (64%-75%), and the complication rates were
similar (0-16.7% and 0-14.5%, respectively) [31]. Thus, ESD
is a limited option for resecting SELs located within the MP
layer. No studies and few case reports have described ESD for
symptomatic indeterminate SELs located within the SM layer
[11-14]. In the present study, all cases were finally diagnosed
by histological examination of ESD specimens, demonstrating
the efficacy of diagnostic ESD. The rates of en bloc resection,

curative resection, and complications were 93.3%, 80.0%, and
20%, respectively, for indeterminate SELs. Two patients with
colorectal lesions (one with an inflammatory granuloma and
one with MALT lymphoma) did not achieve margin-negative
resection because of severe fibrosis and poor visibility of the
SM. A microperforation with 1 mm in size occurred in the
patient with the inflammatory granuloma, which was 30 mm
in maximum lesion size and located in the ascending colon.
Thus, colonic ESD, which necessitates advanced skills, may be
limited in some cases of indeterminate SELs. However, ESD
showed a higher curative resection rate for indeterminate SELs
than for NETs (80% vs. 61.9%, respectively). This result is
probably associated with the inclusion of almost benign tumors
requiring no detailed histological evaluations of lympho-
vascular invasion. Among the SELs in this study, curative
resection was achieved for all seven granular cell tumors (six
in the esophagus, one in the stomach). The median size was
small (6.5 mm) and the median procedure time was short (28.5
min). Thus, ESD can become a curative option if a granular
cell tumor is suspected. Furthermore, ESD was effective for
curative resection of symptomatic gastric lipoma. Although the
complication rate of 20% was higher than that for NETs (2.4%),
all cases were endoscopically managed. Consequently, ESD can
be both a diagnostic and therapeutic option for indeterminate
SELs located within the SM.

This study had three main limitations. First, the number of
patients with indeterminate SELs was small. Second, although
mid-term surveillance was performed, 5-year surveillance is
more desirable for NETs. Third, a comparison arm is lacking
in this study. Thus, a multi-center prospective study with a
large number of participants must be conducted to emphasize
the efficacy and safety of ESD by comparing the two groups
between ESD and EMR.

] Gastrointestin Liver Dis, March 2020 Vol. 29 No 1: 41-49



48

Kobara et al.

CONCLUSION

Endoscopic submucosal dissection for SELs located within
the SM layer can be a feasible diagnostic and therapeutic option.
ESD followed by conservative treatment may be a reasonable
strategy for NET G1 of <10 mm, even when non-curative factors
are present. However, gastric and duodenal ESD for NETs may
be limited in terms of its curative and technical aspects.
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