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Endoscopic Treatment Outcome of Rectal Neuroendocrine Tumors Removed by Ligation-as-

sisted Endoscopic Submucosal Resection

Min Geun Gu and Si Hyung Lee

Department of Internal Medicine, Yeungnam University College of Medic

ine, Daegu, Korea

Background/Aims: Ligation-assisted endoscopic submucosal resection (ESMR-L) is preferred for the treatment of rectal neuro-
endocrine tumors because its results are better than those for endoscopic mucosal resection (EMR), and the procedure time is shorter
and the incidence of complications is lower than endoscopic submucosal dissection. The aim of this study was to evaluate the clinical
usefulness of ESMR-L compared with EMR for rectal neuroendocrine tumors.

Methods: From March 2007 to May 2017, 148 patients diagnosed with rectal neuroendocrine tumors were divided into ESMR-L and

EMR groups and analyzed retrospectively.

Results: Of 148 patients with rectal neuroendocrine tumor, 120 had ESMR-L and 28 had EMR. The ESMR-L group had a significantly
higher rate of complete resection and curative resection than the EMR group (93.3% vs. 75.0% and 92.5% vs. 71.4%, p=0.009 and

p=0.003, respectively).

Conclusions: ESMR-L for the treatment of small rectal neuroendocrine is a significantly superior modality to EMR. (Korean J

Gastroenterol 2018;72:128-134)
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Fig. 1. Endoscopic mucosal resection. (A) Submucosal tumor is
observed. (B) Submucosal saline mixed with epinephrine and
indigo carmine solution is injected beneath the neuroendocrine
tumor. (C) Elevated tumor is snared. (D) Tumor is resected using
high-frequency currents.
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Fig. 2. Endoscopic submucosal resection with a ligation device.
(A) Submucosal saline mixed with epinephrine and indigo carmine
solution is injected beneath the neuroendocrine tumor. (B) The
lesion is aspirated into the ligation device and elastic band is
deployed. (C) Snaring below the elastic band. (D) After resection,
clear ulcer surface is observed.

Table 1. Baseline Characteristics of the Study Groups
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Table 2. Characteristics of Tumor

ESMR-L EMR

(n=120)  (n=2g) PYale
Endoscopically measured tumor  6.9+2.7  9.0+3.4 0.005
size (mm)
Pathologically measured tumor 4.5+2.0 5.5+3.4 0.040
size (mm)
Tumor with central depression or 12 (10.0) 3(10.7) 1.000

ulceration

Values are presented as meantstandard deviation or n (%).
ESMR-L, ligation-assisted endoscopic submucosal resection; EMR,
endoscopic mucosal resection.

ESMR-L (n=120) EMR (n=28) Total (n=148) p-value
Age (years) 50.0£11.7 52.8+14.5 50.5+£12.2 0.341
Gender (male:female) 72:48 17:11 89:59 1.000
Reasons for colonoscopy 0.575
Examination of symptoms 19 (15.8) 6 (21.4) 25 (16.9)
Health screenings 101 (84.2) 22 (78.6) 123 (83.1)
Types of symptoms
Diarrhea 8 (6.7) 1(3.6) 9(6.1) 1.000
Abdominal pain 6 (5.0) 1(3.6) 7(4.7) 1.000
Dyspepsia 1(0.8) 1(3.6) 2(1.4) 0.344
Weight loss 1(0.8) 1(3.6) 2(1.4) 0.344
Hematochezia 3(2.5) 1(3.6) 4(2.7) 0.572
Constipation 0 (0.0) 1(3.6) 1(0.7) 0.189
Others 1(0.8) 0 (0.0) 1(0.7) 1.000

Values are presented as meanzstandard deviation or n (%) unless otherwise indicated.
ESMR-L, ligation-assisted endoscopic submucosal resection; EMR, endoscopic mucosal resection.
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One of the ESMR-L patients developed colitis and the rest were post procedure bleeding. All patients with bleeding improved with endoscopic

ESMR-L, ligation-assisted endoscopic submucosal resection; EMR, endoscopic mucosal resection.
treatment.

Values are presented as meantstandard deviation or n (%).
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ESMR-L, ligation-assisted endoscopic submucosal resection; EMR, endoscopic mucosal resection.

a

Recurrent interval (month)

Recurrent location, from anal verge

Previous resection site recurrence

Previous curative resection

Previous tumor size (mm)

Tumor with central depression or ulceration
Base, lateral margin and lymphatic invasion.

Table 4. Clinical Features of Patients with Recurrence after Resection of Rectal Neuroendocrine Tumor
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