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The Pathologic Confirmation in Subepithelial Tumors
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Background/Aims: Subepithelial tumors (SETs) are small, mostly asymptomatic lesions with normal overlying mucosa, usually 
identified incidentally on endoscopy. The aim of this study was to evaluate the pathologic diagnosis of SETs, and to assess the diag-
nostic yield and impact of endoscopic submucosal dissection (ESD) biopsy on the management of patients with SETs. 
Materials and Methods: We included 52 subepithelial lesions in this study during the study period. Inclusion criteria included size 
of the SET >2 cm, and a gastrointestinal stromal tumor (GIST) that cannot be excluded using EUS. We performed an endoscopic 
biopsy of each SET using the ESD technique.
Results: The mean diameter of the lesions was 24.15±6.0 mm. The diagnostic yield of this method was 96.15%. Among the 52 par-
ticipants, 45 were located in the stomach, four in the esophagus, and three in the duodenum. The pathologic diagnoses included: 
17 leiomyomas, 13 GISTs, 11 ectopic pancreases, two carcinomas, two inflammatory fibroid polyps, two Brunner’s gland hyper-
plasia, two lipomas, one glomus tumor, and two remained undiagnosed. The mean duration of the procedure was 13.44±2.41
minutes. Three complications were associated with the procedure. 
Conclusions: Deep biopsy via ESD is useful in determining the histopathologic nature of SETs. This method minimizes the need 
for unnecessary surgery in benign SETs. (Korean J Helicobacter Up Gastrointest Res 2021;21:215-219)
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INTRODUCTION

Subepithelial tumors (SETs) are occasionally found in 

the gastrointestinal tract during screening endoscopy. 

They have normal overlying mucosa and are usually 

asymptomatic. However, SETs do have malignant poten-

tial, and it is therefore important to distinguish malignant 

from benign lesions. Several management plans have been 

proposed for patients with gastric SETs. For example, the 

National Comprehensive Cancer Network has recom-

mended that all gastrointestinal stromal tumors (GISTs) of 

≥20 mm in size be resected owing to their management 

potential owing to their malignant potential.1 EUS can 

be used to preoperatively diagnose GISTs, although differ-

ential diagnosis on the basis of imaging alone is insufficient.2 

EUS-guided fine needle aspiration (FNA) increases diag-

nostic accuracy, but the results are quite variable. Linear- 

type EUS and EUS-FNA needles are needed for EUS-guid-

ed biopsy, and the technique has some limitations in 

small SET cases.3,4 Therefore, we performed endoscopic 

biopsies of SETs using the endoscopic submucosal dis-

section (ESD) technique. The aim of this study is to eval-

uate pathologic confirmation in patients with SETs. And 

we also evaluate the diagnostic yield and impact of an 

ESD biopsy technique on the clinical management of pa-

tients with SETs.

MATERIALS AND METHODS

A total of 52 patients (22 men, 30 women) who were 

scheduled to undergo EUS for gastric or duodenal SET 

between May 2010 and May 2015 were enrolled in the 

study. EUS images were examined for mass size, echoge-

nicity, and invasion layer. All lesions eligible for partic-

ipation based on EUS examination were >2 cm in diame-

ter and were well circumscribed masses originating in the 

muscularis propria, submucosa or muscularis mucosal lay-

er of the stomach. All patients had a normal complete 

blood count and prothrombin time. The ethics committee 
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Fig. 1. Endoscopic biopsy of an esophageal subepithelial tumor. (A, B) Subepithelial tumor in the esophagus. (C) Hypoechoic mass in the fourth 
layer. (D) Injection of hypertonic saline solution. (E) After the mucosal and submucosal layers were removed. (F) Closure was achieved with clipping.

of hanyang university hospital approved the study protocol. 

Informed consent for the endoscopic procedure was ob-

tained from each patient before the procedure.

Patients in whom a SET was identified during upper 

endoscopy and EUS were eligible to participate in this 

study. Endoscopic biopsy of SET was performed using a 

flex knife (Ji-In Corp, Ltd, Seoul, Korea), an IT 2-knife 

(Olympus, Tokyo, Japan), and a standard upper endo-

scope (GIF-H260; Olympus). All patients were given in-

travenous midazolam and pethidine before the procedure. 

All procedures were performed by one experienced endo-

scopist on an outpatient basis.

The ESD technique was performed as follows (Fig. 1). 

About 10 mL of epinephrine in hypertonic saline solution 

(dilution 1:1,000) was injected into the submucosa on the 

highest part of the lesion. Next, a 5-mm-diameter hole 

was created using a flex knife. Through this opening, the 

IT2-knife was introduced, and a round incision approx-

imately 15 mm in diameter was made in the overlying 

mucosa using blend electrosurgical current. Then, sub-

mucosal dissection was performed with the IT2-knife. 

When the round mass was uncovered beneath the sub-

mucosal layer, we performed endoscopic biopsies five to 

six times by using forceps (radial Jaws 3, 2.8 mm outer 

diameter; Boston Scientific, Inc., Natick, MA, USA). After 

the procedure, closure was achieved with clipping.

RESULTS

Endoscopic histologic diagnosis of SET after the ESD 

technique was performed in the 52 patients enrolled in 

the study. The mean age of the 52 patients was 

52.03±13.35 years, and 22 were male. The clinical, en-

doscopic, and EUS study results of the patients are sum-

marized in Table 1. The mean diameter of the SETs was 

24.15±6.0 mm. The diagnostic yield of this method was 

96.15% (50/52). Of the 52 SETs, 45 were located in the 

stomach, four in the esophagus, and three in the 

duodenum. Their pathologic diagnoses were as follows: 

17 leiomyomas, 13 GISTs, 11 ectopic pancreases, two 
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Table 1. Baseline Characteristics of the Participants

Subepithelial tumors (n=52)

Age (years) 52.03±13.35 (20-75)

Sex, M/F 22 (42.3)/30 (57.7)

Tumor location

  Esophagus 4 (7.7)

  Stomach 45 (86.5)

    Fundus   9 (17.3)

    Cardia   9 (17.3)

    Body 12 (23.1)

    Antrum 15 (28.8)

  Duodenum 3 (5.8)

EUS findings

  Size (mm) 24.15±6.0 (20-40)

  Layer

    2nd/3rd/4th 5 (9.6)/19 (36.5)/28 (53.8)

  Echogenicity

    Hypoechoic/hyperechoic/mixed 41 (78.8)/2 (3.8)/9 (17.3)

  Pathology

    Leiomyoma 17 (32.7)

    GIST, low risk/moderate risk 9 (17.3)/4 (7.7)

    Ectopic pancreas 11 (21.2)

    Brunner’s gland hyperplasia 2 (3.8)

    Inflammatory fibroid polyp 2 (3.8)

    Lipoma 2 (3.8)

    Adenocarcinoma 1 (1.9)

    Glomus tumor 1 (1.9)

    Lymphoepithelial carcinoma 1 (1.9)

    None made 2 (3.8)

Prognosis

  Follow up 44 (84.6)

  Operation   8 (15.4)

Procedure time (minutes) 13.44±2.41 (8-45)

Complication

  Delayed bleeding 1 (1.9)

  Immediate bleeding 1 (1.9)

  Pneumomediastinum 1 (1.9)

Values are presented as mean±standard deviation (range) or number 
(%).
M, male; F, female; EUS, endoscopic ultrasound; GIST, gastrointestinal
stromal tumor. 

carcinomas, two inflammatory fibroid polyps, two Brunner’s 

gland hyperplasias, two lipomas, one glomus tumor, and 

two remained undiagnosed. When our cases divided into 

two categories (benign vs. malignant), only 16 cases were 

malignant or malignant related lesions. The mean proce-

dure time was 13.44±2.41 minutes. There were three 

complications associated with procedure. Pneumomediastium 

was developed after the procedure in one patient. 

However, it was improved after conservative treatment. 

Patient whose biopsy result was glomus tumor showed 

active major bleeding during procedure. Endoscopic he-

mostasis was performed without problem. One patient 

presented with hematemesis 2 days after the procedure. 

Work-up revealed minimal bleeding at the procedure site. 

The bleeding stopped naturally without further endo-

scopic hemostasis. Surgical resection was performed in 

eight cases and all other cases are during regular follow 

up.

DISCUSSION

The present study suggests that deep biopsy using the 

ESD technique can provide key information for manage-

ment of upper gastrointestinal SETs. These data also dem-

onstrate that this modality can be safely and conveniently 

used. All procedures were performed on an outpatient 

basis.

Due to the widespread availability of high-resolution en-

doscopy, submucosal tumors (SMTs) arising in the upper 

gastrointestinal tract are increasingly being identified. When 

a SMT is encountered during upper endoscopy, the diffi-

culty encountered in formulating a management plan lies 

in the uncertainty of the histopathology of the tumor.5,6

Management plans for upper gastrointestinal SETs are de-

termined using algorithms based on EUS images.7-9 EUS has 

long been believed to improve the diagnostic precision of 

SETs. However, EUS morphologic features alone have lim-

ited specificity for the subtypes of SETs. EUS-FNA and 

EUS-guided trucut biopsy (EUS-TCB) are currently routinely 

performed. EUS-FNA biopsies can obtain specimens from 

desired exact location using with EUS image, but its ex-

clusive instruments, technical difficulty and complications 

(accidental perforations, etc.) are disadvantages. Also obtain 

tissue cores is limited.10 EUS-TCB biopsies have a higher 

diagnostic yield and can obtain tissue cores for im-

munohistochemical staining, but its efficacy is limited be-

cause of technical failure due to the stiffness of trucut 
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needles.11,12 The diagnostic yield of EUS-TCB ranged from 

55% to 79% and that of EUS-FNA varied from 52% to 82%.12 

Furthermore, additional radial scopes, linear scopes, etc. are 

needed for EUS-FNA and fine-needle biopsy. These scopes 

and their accessories are expensive, however biopsy by us-

ing ESD can be performed with existing equipments. It is 

also difficult to obtain tissue samples using jumbo biopsy 

forceps and bite-on-bite techniques in SETs with normal 

overlying mucosa. Diagnostic yield of traditional unroofing 

biopsy of subepithelial lesions was 17~35%.13,14

In Korea, as of 10 years ago, medical checkup pro-

grams are available to the whole nation. Therefore, 

asymptomatic SETs are occasionally diagnosed during rou-

tine endoscopy. Until now, there were no reliable guide-

lines about the management of SETs. Management plans 

vary depending on the physician. In our study, a surgical 

resection was considered for all participants, according to 

the size of the SET and the EUS findings. However, our 

pathologic results showed that only 16 of the 52 total 

cases were malignant lesions, which included GIST, ad-

enocarcinoma, and glomus tumor. The development of 

ESD techniques have resulted in many reports about the 

effectiveness of ESD in large SETs.15-17 The histopathologic 

results after ESD are mainly benign lesions such as leio-

myoma or ectopic pancreas. Since the lesions that were 

thought to be SMT lesions were often different lesions, it 

is recommended revealing a pathological diagnosis before 

surgery. 

In conclusion, our study suggests that histologic con-

firmation should be considered in upper gastrointestinal 

SETs before determining whether tumors should undergo 

long-term monitoring or surgical resection.
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