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Abstract
AIM: To evaluate the diagnostic yield and safety of 
a modified technique for the histological diagnosis of 
subepithelial tumors (SETs). 

METHODS: A retrospective review of patients who 
underwent a modified technique for the histological di-
agnosis of gastric SETs, consisting of a mucosal incision 
with a fixed flexible snare (MIF) and deep-tissue biopsy 
under conventional endoscopic view, from January 
2012 to January 2013 was performed. Eleven patients 
with gastric SETs 10-30 mm in diameter and originating 
from the third or fourth layer on endoscopic ultraso-
nography were included. 

RESULTS: The mean age was 59.8 (range, 45-76) 
years, and 5 patients were male. The mean size of 

the SETs was 21.8 (range, 11-30) mm. The number 
of biopsy specimens was 6.3 (range 5-8). The mean 
procedure time was 9.0 min (range, 4-17 min). The di-
agnostic yield of MIF biopsies was 90.9% (10/11). The 
histological diagnoses were leiomyoma (4/11, 36.4%), 
aberrant pancreas (3/11, 27.3%), gastrointestinal stro-
mal tumors (2/11, 18.2%), an inflammatory fibrinoid 
tumor (1/11, 9.1%); one result was non-diagnostic 
(1/11, 9.1%). There were six mesenchymal tumors; 
the specimens obtained in each case were sufficient 
for an immunohistochemical diagnosis. There was no 
major bleeding, but one perforation occurred that was 
successfully controlled by endoscopic clipping. 

CONCLUSION: The MIF biopsy was simple to perform, 
safe, and required a shorter procedure time, with a 
high diagnostic yield for small SETs.

© 2013 Baishideng. All rights reserved.
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Core tip: Tissue acquisition from subepithelial tumors 
(SETs) is essential for a differential diagnosis. Several 
techniques have been introduced to obtain SET tis-
sue samples. However, the diagnostic efficacy was 
limited or the procedure was complex and difficult. We 
investigated a modified technique for the histological 
diagnosis of SETs, consisting of a mucosal incision with 
a fixed flexible snare (MIF) and deep-tissue biopsy at 
the incision site under a conventional endoscopic view. 
The results of this study suggest that the MIF biopsy is 
simple to perform, safe, fast, and provides a high diag-
nostic yield for small SETs.
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INTRODUCTION
Gastric subepithelial tumors (SETs) are typically found 
incidentally during screening endoscopies. The exact 
incidence of  SETs on routine endoscopy is unknown, 
although one retrospective study reported a prevalence 
of  0.36%[1]. A wide range of  diseases may present as 
SETs in the upper gastrointestinal tract, including lipoma, 
leiomyoma, aberrant pancreas, varices, carcinoid, gastro-
intestinal stromal tumors (GISTs), and lymphomas. Thus, 
tissue diagnosis for SET differentiation is particularly 
important because these lesions may have different prog-
noses and have different therapeutic protocols, such as 
resection or observation.

Gastric SETs are difficult to definitively diagnose by 
conventional imaging studies, such as ultrasonography, 
computed tomography, and magnetic resonance imaging. 
Endoscopic ultrasonography (EUS) is currently the most 
effective diagnostic tool for the differential diagnosis of  
SETs because it can help determine the depth and origi-
nating layer of  the gastrointestinal wall of  the lesion[2]. 
However, EUS morphological characteristics alone do 
not provide an accurate diagnosis. EUS has limited utility 
in distinguishing between benign and malignant lesions[3]. 
In particular, if  the SET is found to be a hypoechoic le-
sion located in the third or fourth layer on EUS findings, 
tissue acquisition should be strongly considered for a his-
tological diagnosis[3].

Generally, histological diagnosis may not be necessary 
in large SETs (more than 3 cm in diameter) or symptom-
atic lesions because such SETs require resection regard-
less of  the pathological confirmation[4,5]. In contrast, 
small SETs, such as GISTs less than 3 cm in diameter, 
do not usually require resection because most are benign. 
However, the current concept is that every GIST has at 
least malignant potential, even small GISTs of  1 cm in 
diameter[6,7].

Presently, there is no consensus regarding the man-
agement strategy and surveillance of  asymptomatic and 
small SETs[5,8]. For a definitive diagnosis of  SETs, tissue 
acquisition from a subepithelial lesion is essential for a 
differential diagnosis and an assessment of  the malignant 
potential.

However, conventional endoscopic biopsies do not 
typically provide sufficient submucosal tissue specimens 
for diagnosis because SETs are located deep and are cov-
ered with normal mucosa. Thus, several techniques have 
been introduced to obtain SET tissue samples. However, 
the diagnostic efficacy seems to be limited for immuno-
histological diagnosis with these methods, such as EUS-
guided fine-needle aspiration (EUS-FNA), EUS-guided 
trucut biopsy (EUS-TCB), and stacked biopsy[9-15].

We thus investigated a modified technique for the his-

tological diagnosis of  SETs, consisting of  mucosal inci-
sion with a fixed flexible snare (MIF) and deep-tissue bi-
opsy at the incision site under a conventional endoscopic 
view.

MATERIALS AND METHODS
Patients
A retrospective review of  patients who underwent MIF 
biopsies from January 2012 to January 2013 was con-
ducted. Among the patients with incidental SETs 10-30 
mm in diameter, the inclusion criteria were SETs found 
in the third and fourth layers, with hypoechoic or mixed 
echogenic patterns on EUS. We excluded patients with 
typical findings of  a vessel, cyst, or lipoma on EUS. We 
also excluded patients with EUS characteristics suggestive 
of  malignancy, including those with hyperechogenic foci, 
anechoic necrotic zones, irregular extraluminal borders, 
or adjacent malignant-appearing lymphadenopathy[16].

Informed consent, with adequate explanation of  the 
biopsy and possible complications, was obtained from 
each patient. This study was approved by the Institutional 
Review Board of  Gachon University Gil Medical Center 
(IRB No. GDIRB2013-05).

Procedure details
All procedures were performed by one endoscopist 
(Chung JW) using a conventional single-channel endo-
scope (GIF Q260 or H260; Olympus Optical Co., Ltd., 
Tokyo, Japan) with patients under conscious sedation 
without a transparent hood. An endoscopic-knife (fixed 
flexible snare; Kachu Technology, Seoul, Korea) con-
nected to an electrosurgical unit (VIO 300D; ERBE, 
Tübingen, Germany) in “ENDO CUT 1” mode was 
used for the incision of  the mucosa covering the SETs 
(Figure 1). The length of  the tip in this endoscopic knife 
was 1.5 mm. Under a direct conventional endoscopic 
view, a mucosal incision was made over the convex zone 
of  the lesion (Figure 2). After the mucosal incision us-
ing the fixed flexible snare, we performed a conventional 
forceps (FB-25K-1; Olympus) biopsy, deep into the inci-
sion site of  the covering mucosa. Finally, we obtained 5-8 
biopsy samples. According to the judgment of  the endos-
copist, incision site bleeding was controlled using argon 
plasma coagulation (APC 2; ERBE); the site was closed 
prophylactically with 2-4 endoclips (HX-610-90L or HX 
610-135L; Olympus) in some patients.

Before the MIF biopsy, EUS was performed to 
characterize the SETs using conventional radial EUS 
(UM2000; Olympus). All patients were closely monitored 
for any procedure-related complication in the recovery 
room and were discharged 2-3 h after the procedure was 
finished. Oral intake was started 8 h after the procedure. 
Patients who underwent MIF biopsy empirically received 
proton pump inhibitors for 1 wk after the procedure. 
If  there was no symptom and/or sign associated with 
complications, routine follow-up endoscopy was not 
performed. All patients were instructed to visit our hos-
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pital immediately if  they had symptoms and/or signs of  
complications (abdominal pain, hematemesis, melena, 
dizziness). Patients without symptoms and/or signs of  
complications visited the outpatient clinic 1-2 wk after 
the procedure.

Perforation was defined as a split in the muscle layer 
that occurred during the procedure or the presence of  
free air detected in post-procedure imaging studies. Ma-
jor bleeding was defined as bleeding that resulted in a 
drop in hemoglobin of  2 g/dL or more, that required 
blood transfusion and/or endoscopic re-intervention, or 
if  surgical intervention caused the hemorrhage. Minor 
bleeding was defined as bleeding that was controlled by 
endoscopic hemostasis (argon plasma coagulation or clip) 
during the procedure.

Pathologic examination
The forceps biopsy specimens were fixed in a 10% for-
malin solution and embedded in paraffin wax. The patho-
logic examinations included identification of  cell type, 
overall cellularity, cytoplasmic features, nuclear atypia, mi-
totic index, and immunohistochemical findings. The mi-
totic index was determined on 50 consecutive high-power 
fields (HPFs). Immunohistochemical analyses of  CD117 
(c-kit), CD34, desmin, smooth muscle actin, S-100, and 
Ki-67 markers were performed with commercially avail-
able antibodies to classify the tumor subtype. Positive re-
actions for CD117 and CD34 were considered diagnostic 
of  a GIST. Mesenchymal lesions that were positive for 
desmin and smooth muscle actin and negative for CD117 
and CD34 were diagnosed as smooth muscle tumors 
such as leiomyoma. Positivity for S-100 protein and nega-
tivity for desmin, smooth muscle actin, and CD117 were 
diagnostic of  neural tumors.

Statistical analysis
Statistical analyses were performed using SPSS soft-
ware (Ver. 12.0 for Windows; SPSS, Chicago, IL, United 
States). Continuous data are presented as the means 
(range), and categorical data are presented as absolute 
numbers and percentages.

RESULTS
The patient characteristics, location and size of  the SETs, 
histological results, and procedure details are summarized 
in Table 1. In total, 11 patients were enrolled during the 
study period. The mean age was 59.8 years (range, 45-76 
years); there were five males and six females. The mean 
size (longest diameter) of  the tumors was 21.8 mm (range, 
11-30 mm). The number of  biopsy specimens was 6.3 
(range, 5-8). The mean procedure time was 9.0 min (range 
4-17 min).

The MIF biopsy provided specimens that were suf-
ficient for a definitive histological diagnosis in 90.9% 
(10/11) of  cases. The histological diagnoses were leio-
myoma (36.4%, 4/11), aberrant pancreas (27.3%, 3/11), 
GIST (18.2%, 2/11), and inflammatory fibrinoid tumor 
(9.1%, 1/11), and one result was non-diagnostic (9.1%, 
1/11; Table 1). There were six mesenchymal tumors (4 
leiomyomas, 2 GISTs), and the specimens obtained were 
large enough for immunohistochemical diagnoses. Both 
cases (case No. 3, 5) with GISTs had a spindle cell-type 
tumor with intermediate mitotic activity (mitotic index 
5-10/50 HPFs). These patients had undergone surgical 
resection (wedge resection), and the results of  the biopsy 
and the surgical resection were consistent.

The patient with a non-diagnostic result (case No. 6) 
refused a re-biopsy and did not want further evaluation 
or surgical resection. Thus, this patient was followed an-
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Figure 1  The fixed flexible snare is an endoscopic instrument for mucosal 
incision and dissection. 

B

A

Figure 2  Mucosal incision with a fixed flexible snare and conventional 
forceps biopsy. A: A fixed flexible snare performing a mucosal incision over 
the center of a subepithelial lesion in the cardia of the stomach; B: The lesion 
after the forceps biopsy following the mucosal incision. 

Kim JH et al . Tissue diagnosis of subepithelial tumors



Case Gender Age 
(yr)

Location EUS MIF biopsy1

Layer Echogenicity Size (mm) Procedure time (min) Biopsy number (pieces) Additional procedure Pathology

1 Male 71 Angle Fourth Hypoechoic 21 12 7 Clip IFT
2 Female 46 LB Third Mixed 15 10 6 APC Aberrant 

pancreas
3 Female 69 Fundus Fourth Hypoechoic 20   5 5 Clip GISTs
4 Male 76 Cardia Fourth Hypoechoic 21 10 6 Clip Leiomyoma
5 Female 65 HB Fourth Mixed 27   7 6 No GISTs
6 Female 47 LB Third Hypoechoic 30 11 8 No CAG
7 Female 45 Angle Third Mixed 28   4 7 No Aberrant 

pancreas
8 Male 71 Angle Fourth Mixed 26   9 6 Clip Aberrant 

pancreas
9 Female 46 Cardia Fourth Hypoechoic 11   7 7 No Leiomyoma
10 Male 62 HB Fourth Mixed 22 17 6 Clip Leiomyoma
11 Male 60 Cardia Fourth Hypoechoic 19   7 5 Clip Leiomyoma

Table 1  Endoscopic and clinicopathological characteristics of the patients and subepithelial tumors lesions
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is that it is not difficult regardless of  the location of  the 
lesion. In contrast, EUS-FNA and EUS-TCB are limited 
by technical problems in approaching the antrum and at 
angles because of  the stiffness of  the device and the rub-
bery consistency of  the subepithelial mass[9,20].

Recently, there have been efforts to resect gastric 
SETs using ESD techniques, which provided successful 
resection of  SETs in 74.3%-81.1% of  cases, with a mean 
procedure time of  60.9 (range, 20-170) min[21-23]. There 
has been no report of  life-threatening complications, 
although the incidence of  complications was relatively 
high, at 12%-17%. In our study, the mean procedure time 
of  the MIF biopsy was short (9 min), and the success rate 
was high (90.9%). Large GISTs with high potential for 
malignancy should be removed using surgical or endo-
scopic approaches. However, resection of  all small SETs 
may be an unnecessarily invasive and money-wasting 
treatment, considering the risk of  complications and cost 
effectiveness. Thus, a pre-resection histological evaluation 
is essential for SETs, and the MIF biopsy may provide a 
useful alternative technique in this regard.

One reported method for the adequate tissue acquisi-
tion of  SETs is to remove the mucosa covering the SETs 
using an endoscopic knife for an endoscopic submu-
cosal dissection (ESD) and to then to perform a partial 
resection of  the SET[24]. This method provides a 93.7% 
diagnostic yield, but the procedure is more complex and 
difficult than the MIF biopsy we describe. Another ESD 
technique is mucosal incision-assisted biopsy (MIAB), 
which allows a mucosal incision at the circumferential 
margin of  the lesion using an ESD-associated technique, 
followed by submucosal dissection to expose the SETs 
and then biopsy. This method differs from MIF biopsy, 
which involves an incision in the mucosa covering the 
top of  the convex zone. MIAB appears to be much more 
complex and difficult than the MIF biopsy[25].

Another method, similar to the MIF biopsy, was re-

nually, and a final histological diagnosis was not reached. 
One perforation (case No. 10) was observed, and it was 
successfully controlled by endoscopic clipping. No ma-
jor bleeding was recorded, but 63.6% (7/11) of  patients 
showed minor bleeding.

DISCUSSION
We present a modified biopsy technique for the histologi-
cal diagnosis of  SETs. The diagnostic accuracy of  MIF 
biopsies was 90.9% in our study. Adequate samples for 
diagnosis were obtained from 10 of  11 patients. The suc-
cess rate was higher than other previously reported con-
ventional methods.

Despite an endoscopist’s intention to obtain tissue 
from submucosal lesions, conventional methods such as 
large-capacity “jumbo” forceps biopsies acquire submu-
cosa for diagnosis with an approximately 17% yield[17]. 
Recent studies have investigated EUS-based methods, 
which have several limitations, despite a higher success 
rate than previously reported methods. EUS-FNA can 
obtain only a limited number of  cells and cannot de-
termine the structure of  the organization, although the 
method typically has a 60%-80% success rate[10,14,18,19]. 
EUS-TCB generally has a similar yield to EUS-FNA, 
with no additional benefit[10]. Additionally, with EUS-
TCB, it is not easy to obtain sufficient tissue with intact 
tissue architectural details for determining the mitotic 
index. However, it can provide a higher success rate than 
EUS-FNA in some patients requiring immunostaining. 
Combined EUS-FNA and EUS-TCB has been reported 
to have a diagnostic yield as high as 77%, although with a 
longer procedure time and higher cost[14].

The MIF biopsy is a simple technique, first making 
an incision in the mucosa covering the SETs, followed 
by acquiring SET tissues at the incision site with conven-
tional biopsy forceps. Another advantage of  this method 

1MIF biopsy is defined as a modified technique for the histological diagnosis of SETs: consisting of a mucosal incision with a fixed flexible snare (MIF) 
and deep-tissue biopsy at the incision site under a conventional endoscopic view. EUS: Endoscopic ultrasonography; SETs: Subepithelial tumors; IFT: 
Inflammatory fibrinoid tumor; LB: Low body: APC: Argon plasma coagulation: GISTs: Gastrointestinal stromal tumors; HB: High body: CAG: Chronic 
atrophic gastritis.
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ported recently and involves performing a mucosal inci-
sion using a needle-knife sphincterotome (Microknife 
XL; Boston Scientific Inc., Natick, MA, United States), 
followed by sampling of  the tissues inside and then pro-
phylactic clipping (a SINK biopsy)[26]. The difference 
between the two methods is that we used a fixed flex-
ible snare and did not routinely perform prophylactic 
endoscopic clipping. We performed APC or clipping for 
minor bleeding in 63.6% (6/11) of  cases, which did not 
require additional endoscopy or re-admission for post-
procedural bleeding. The mucosal incision with multiple 
deep biopsies appeared to be relatively safe in terms of  
bleeding, even without prophylactic APC or clipping.

The MIF biopsy needs to be performed carefully, 
depending on the shape of  the SETs. Mucosal incision 
with deep biopsies should not be technically difficult if  
the SET is an exophytic “ball shape” growing toward the 
gastric lumen. However, a slightly elevated lesion, not a 
ball-shaped protruding lesion, necessitates a careful pro-
cedure. One (case No. 6) of  our patients could not be 
diagnosed after the MIF biopsy, and another patient (case 
No. 10) experienced perforation; the SETs were slightly 
elevated, i.e., mounded, in both cases. We suggest that 
these lesions were difficult to target because they were 
movable, and it was therefore difficult to identify the cor-
rect location when making the mucosal incision. Thus, 
SETs with such shapes require special attention.

Our data suggest that the MIF biopsy is a safe and 
effective method for the tissue diagnosis of  small SETs. 
However, we recognize the limitations of  this study. This 
was a retrospective study at a single tertiary academic 
center, and the sample size was small. 

In conclusion, MIF biopsy was simple to perform, 
safe, required a shorter procedure time, and provided a 
high diagnostic yield for small SETs. Further compara-
tive, prospective studies with larger sample sizes are re-
quired.
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