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Subepithelial tumors (SETs) are commonly encountered during upper gastrointestinal endosco-
py, especially during national gastric cancer screening programs in Korea. Although the majority
of SETs are benign, endoscopists harbor concerns regarding whether a SET is benign or ma-
lignant because the diagnosis cannot be established on the basis of routine endoscopic biopsy
findings. The differential diagnosis of SETs is important, beginning with meticulous endoscopic

examination, including the evaluation of the location, macroscopic shape, color, surface charac-
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teristics, mobility, consistency, and size of the tumors. The yield of endoscopic biopsy increases
with the use of the bite-on-bite technique for SETs without the rolling or tenting sign, with large
openings, and with erosion or ulceration. In this review, a systematic approach for the diagnosis
of gastric SETs during conventional endoscopy is introduced. (Gut Liver 2022;16:19-27)
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INTRODUCTION

Subepithelial tumors (SETs) in the gastrointestinal tract
may arise from any layer between the deep mucosa and the
serosa, depending on the histopathologic type. SETs are
mostly asymptomatic lesions covered by the normal muco-
sa, which are commonly incidentally encountered during
endoscopic or radiologic examinations, especially during
national gastric cancer screening programs in Korea and
Japan. The precise incidence of gastric SETs is not known.
According to a recent multicenter study by the Korean Re-
search Group for Endoscopy Ultrasound, the prevalence of
SETs detected during screening esophagogastroduodenos-
copy was 1.9% in Korea, and they were commonly detected
in the stomach (64.1%).!

The differential diagnosis of SETs is important, begin-
ning with meticulous endoscopic examination. The size,
shape, color, mobility, and consistency of the tumors and
the presence of erosion or ulceration in the overlying mu-
cosa should be observed. In general, SETs present with
normal-appearing mucosa; the presence of erythema or
ulceration is associated with the risk of an increase in the

size of the SETs.” Several signs that can be confirmed by
manipulation of SETs using biopsy forceps, including the
rolling sign, pillow sign, or tenting sign, can be useful dur-
ing the differential diagnosis.

The majority of SETs are benign at the time of diagnosis,
and <15% of the SETs are found to be malignant.” A study
that evaluated the natural history of 954 SETs in the upper
gastrointestinal tract reported that only 3.6% showed at
least 25% increase in diameter during the mean follow-up
period of 47.3 months (range, 6 to 118 months).” Another
study that included 989 gastric SETs in 948 patients showed
that only 8.5% tumors showed significant changes in size,
echogenicity, and/or morphology in the median period
of 24 months (range, 3 to 123 months)." However, endos-
copists and patients are concerned regarding whether an
SET is benign or malignant because the diagnosis cannot
be established on the basis of routine endoscopic biopsy
findings. Sometimes, advanced diagnostic modalities, such
as endoscopic ultrasonography (EUS) and more invasive
procedures (EUS-guided fine-needle aspiration/biopsy or
mucosal cutting biopsy), are required for confirming the
diagnosis.”” However, many SETs can be diagnosed via a
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systematic endoscopic approach alone. Considering that
advanced diagnostic modalities are not available to all en-
doscopists, endoscopists should focus more on the differ-
ential diagnosis of SETs based on the endoscopic findings.
This review aimed to introduce a systematic approach for
diagnosing gastric SETs during conventional endoscopy
based on my experience.

CONVENTIONAL ENDOSCOPY
When an SET is observed in the stomach, most endos-
copists are interested in the detection of the tumor itself and
then recommend further evaluation, such as EUS. Howev-
er, if the endoscopists pay more attention to the SET itself, it
is possible to predict the histopathologic diagnosis without
conducting further evaluation to some degree. Therefore,
more detailed endoscopic information, such as the location,
macroscopic shape, color, surface characteristics, movabil-
ity, consistency, and size of the SETs, should be evaluated
during endoscopy. The endoscopic features of SETs accord-

ing to histopathology are summarized in Table 1.

1. Location

Although the concept may not hold true for all SETs, the
predilection sites for the different types of SETs depended
on the histopathology of the tumor (Fig. 1). Gastrointesti-
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Fig. 1. Location of gastric subepithelial tumors according to the histo-
pathology.
GIST, gastrointestinal stromal tumor; IFP, inflammatory fibroid polyp.

Table 1. Endoscopic Features of Gastric Subepithelial Tumors According to Histopathology

Macroscopic

Feature Location — Color Surface Movability Consistency  Other clues
Leiomyoma Cardia, Y-, Y-II Normal Smooth Movable/ Hard Middle-aged
upper body Not movable women
Varices Cardia, Tortuous Bluish Smooth Not movable Soft Patients with
fundus portal
hypertension
Granular cell tumor Fundus Y-l Yellowish Smooth Not movable Hard
Gastrointestinal Fundus, Y-, Y-l Normal Smooth Movable/ Hard Old people
stromal tumor upper body Sometimes erosion, Not movable
ulceration
Neuroendocrine Fundus, Y-l Normal Erosion Not movable Hard
tumor upper body
Duplication cyst Fundus, Y-, Y-II Normal Smooth Not movable Soft
upper body
Schwannoma Body Y-1, Y-l Normal Smooth Not movable Hard Middle-aged
women
Gastritis cystica Body Y- Translucent  Smooth Not movable Soft
profunda Sometimes opening
Lymphoma Body Y-1, Y-l Normal Erosion Not movable Hard
Inflammatory Antrum Y-, Y- Normal Erosion Not movable Hard
fibroid polyp
Lipoma Antrum Y-, Y-l Yellowish Smooth Movable Soft
Glomus tumor Antrum Y-, Y-II Normal Smooth Not movable Hard
Ectopic pancreas Antrum Y-1 Normal Umbilication, opening ~ Not movable Hard Young people
SET-like carcinoma Any site Y-1, Y-l Normal Erosion, ulceration Not movable Hard
Metastatic cancer Fundus, body Y-1, Y-l Normal Erosion, ulceration Not movable Hard

SET, subepithelial tumor.

*According to the Yamada classification.™
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nal stromal tumors (GISTs) are most commonly located in
the fundus and body; leiomyomas are usually detected in
the cardia and upper body and schwannomas are detected
in the middle third of the stomach.'*"" SETs commonly de-
tected in the antrum include ectopic pancreas, lipomas, in-
flammatory fibroid tumors (IFPs), and glomus tumors."*"
Therefore, the endoscopists can narrow the spectrum for

the diagnosis of SETs based on their location.

2. Macroscopic shape

The macroscopic shape of SETs can be described us-
ing the Yamada classification (Fig. 2)."*"” When an SET
has a Y-I (elevation with a smooth baseline without a clear
boundary) or Y-II (elevation with a boundary at the base
but no notch) morphology, the tumor usually originates
from the deep submucosal or muscularis propria layer
(e.g., GISTs, leiomyomas, and schwannomas). In contrast,
when an SET has a Y-III (elevation with a clearly notched
base but no peduncle) or Y-IV morphology (pedunculated
elevation), the tumor mainly originates from the deep mu-
cosal or superficial submucosal layer (e.g., IFPs or granular
cell tumors). However, almost all SETs have a Y-I or Y-II

morphology, and their macroscopic shape varies according
to the size and growth patterns.

3. Color

Almost all SETs present with a color similar to that of
the surrounding normal mucosa (Fig. 3A). However, sev-
eral SETs are tinged with a characteristic color. When an
SET is yellowish in color, the tumor can be diagnosed as a
lipoma or granular cell tumor (Fig. 3B)."'* When it is blu-
ish in color, the tumor is a vascular lesion, such as a varix
or hemangioma (Fig. 3C)."” When an SET has a clear liquid
component, such as that noted in gastritis cystica profunda
or lymphangioma, its color is translucent (Fig. 3D).

4. Surface characteristics

As SETs are coved by the normal mucosa, almost all
SETs present with smooth surface (Fig. 4A). However,
several SETs sometimes present with an opening, umbili-
cation, central dimpling, erosion, or ulceration. When an
SET has a definite opening, umbilication, and/or central
dimpling, the tumor can be easily diagnosed as ectopic
pancreas (Fig. 4B). The detection of microscopic opening

Type | Elevation with a smooth baseline without a clear boundary

Type ll

Type llI

Type IV Pedunculated elevation

Elevation with a boundary at the base but no notch

Elevation with a clearly notched base but no peduncle

Fig. 2. Macroscopic type of subepithe-
lial tumor according to the Yamada
classification. Adapted from Yamada
T, et al. Radiology 1974;110:79-83,
with permission from Radiological
Society of North America.'

Fig. 3. Color of subepithelial tumors. (A) Normal. (B) Yellowish. (C) Bluish. (D) Translucent.
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Fig. 5. Representative cases showing surface characteristics indicating malignant potential. (A] Neuroendocrine tumor. (B) Mucosa-associated
lymphoid tissue lymphoma. (C) Subepithelial tumor-like carcinoma. (D) Gastrointestinal stromal tumor.

on the surface of SETs using magnifying endoscopy aids
in diagnosing ectopic pancreas.” A small opening can be
sometimes observed in gastritis cystica profunda (Fig. 4C).
When an SET presents with erosion or ulceration, the pos-
sibility of the SET being malignant lesion increases (Fig.
4D). These surface changes are usually noted in neuroen-
docrine tumors (NETs), SET-like carcinomas, and GISTs
with a high risk of malignant potential (Fig. 5); however,
these changes are also observed in IFPs. Therefore, in this
situation, multiple and bite-on-bite biopsies should be per-
formed to confirm the tumor histopathology.

5. Movability

By pushing an SET from one side to the other using en-
doscopic biopsy forceps, the endoscopists can evaluate the
mobility of the SET. When the tumor is easily movable, the
rolling sign is present (Fig. 6).”' The clinical implication of
the rolling sign is that the SET is located in the muscularis
mucosa or deeper layer. Therefore, SETs with components
in the lamina propria, such as IFPs, NETs, granular cell
tumors, or SET-like carcinomas, do not show the rolling
sign. SETs with ulceration, fibrosis, or wide attachment to
the muscularis propria also do not show this sign.

The tenting sign has a clinical implication similar to
that of the rolling sign. If the overlying epithelium of an
SET is easily separated from the tumor itself when the tu-
mor surface is picked up using biopsy forceps, the tenting
sign is considered to be present (Fig. 7). The presence of

22 www.gutnliver.org

the tenting sign also suggests that the SET is located in the
muscularis mucosa or deeper layer. Similarly, SETs with ul-
ceration or fibrosis do not show the tenting sign, irrespec-
tive of the layer in which they originate.

6. Consistency

By compressing the center of an SET using biopsy for-
ceps, the endoscopists can evaluate the consistency of the
SET. When the tumor is easily transformable, it is consid-
ered that the pillow sign is present (Fig. 6).”> The pillow
sign is sometimes called the cushion sign. The clinical
implication of the pillow sign is that the SET has a liquid,
lipid, or rarely gaseous component. Therefore, this sign is
observed in gastritis cystica profunda, duplication cysts,
lymphangiomas, and lipomas. However, a prospective
study that compared the usefulness of endoscopy and EUS
in gastrointestinal subepithelial masses reported that the
pillow sign had 98% specificity, but only 40% sensitivity for
identification of lipomas.” Despite of this limitation, the
presence of the pillow sign strongly suggests that the SET
is benign. Pushing or compressing the SET strongly using
biopsy forceps is contraindicated for SETs with a bluish
color, such as varices or hemangiomas, owing to the bleed-
ing risk.

7. Size
Because the size of an SET looks different according to
the distance and angle between the lesion and the scope,
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Rolling sign

Fig. 6. Rolling and pillow signs. The
tumor presents the rolling sign when
upon pushing a subepithelial tumor
from one side to the other using bi-
opsy forceps, the tumor moves easily.
The tumor presents the pillow sign
when upon compressing the center
of a subepithelial tumor using biopsy
forceps, the tumor is easily trans-
formed.

Pillow sign

Tenting sign
Fig. 7. Tenting sign. When the tumor
surface is picked up using biopsy
forceps, the overlying epithelium of
the subepithelial tumor easily sepa-
rates from the tumor itself.

Fig. 8. Measurement of the size of subepithelial tumors. (A] Using an endoscopic square. (B) Using biopsy forceps. (C) Using an endoscope.

it is difficult to measure the size accurately. Therefore, it is
important to measure the size objectively using an endo-
scope ruler or biopsy forceps (Fig. 8A and B). Sometimes, it
is useful to estimate the size of an SET in comparison to the
diameter of an endoscope in the retroflexed position (Fig.
8C). In a prospective study including 100 gastrointestinal
subepithelial lesions, there was a strong correlation between
size measurement by endoscopy and that by EUS in intra-

mural SETs (r=0.88).”” This suggests that when an SET is
confirmed to be intramural on endoscopy or EUS, the size
of the tumor can be determined using endoscopy alone.
Recent guidelines recommend follow-up using endos-
copy or EUS once or twice a year for gastric mesenchymal
tumors <2 cm in size until they are symptomatic or grow
in size. In contrast, surgical resection is recommended for
gastric mesenchymal tumors >5 cm in size."”” In cases of
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Fig. 9. A case of extraluminal compression. (A) A subepithelial tumor-like lesion is seen in the anterior wall of the midbody (yellow arrow). (B) After
slight air deflation, the location and appearance of the lesion change (yellow arrow). (C) Endoscopic ultrasonography shows extraluminal compres-

sion by a hepatic cyst (yellow arrow).

gastric mesenchymal tumors 2 to 5 cm in size, invasive
procedures, such as EUS-guided or mucosal cutting biopsy,
are generally recommended for histopathologic confirma-
tion. Therefore, exact measurement of the size of SETs is
important for deciding the treatment policy. It is also use-
ful to predict the malignant potential of SETs to check their
size serially. When the size of an SET is similar or decreases
in the follow-up endoscopy 6 to 12 months later, the tumor
may be benign."** On the contrary, when the size of an
SET increases rapidly in the follow-up endoscopy, the ma-
lignant potential increases."

PERFORMED?

In many SET cases, tissue acquisition for histopatholog-
ic diagnosis is often necessary to decide further treatment
policy. As SETs are covered by the normal mucosa, it is dif-
ficult to obtain adequate tissue samples using conventional
endoscopic biopsy techniques. Therefore, a bite-on-bite
technique (obtaining multiple biopsy specimens on the
same site), sometimes by using large-bore forceps, is help-
ful for obtaining adequate tissue samples.” However, there
are several limitations, such as the need for at least 4 to 10
biopsies, an increased bleeding risk (2.8%), and an unsat-
isfactory diagnosis yield of 17% to 42%.>*” Therefore, it is
not recommended to perform endoscopic biopsies for all
SETs. Endoscopic biopsies using a bite-on-bite technique
are useful for SETs without the rolling sign or tenting sign
(e.g., NETs, IFPs, SET-like carcinomas, or lymphomas),
with large openings (e.g., ectopic pancreas or gastritis
cystica profunda), and with erosion or ulceration (GISTs,
SET-like carcinomas, or metastatic cancers).
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PREDICTING THE DIAGNOSIS OF SETs

Besides endoscopic features, other clinical information
sometimes provides a clue for predicting the diagnosis of
SETs. When an SET is observed in young individuals dur-
ing the first endoscopy of their life, the possibility that the
SET is an ectopic pancreas increases.” When it is observed
at the body in middle-aged women, the SET can be diag-
nosed as leiomyoma, sometimes schwannoma.'”'' When
it is observed at the body and fundus in old individuals, its
possibility of being GIST increases.”” According to previ-
ous studies, the median age of patients with a GIST is 63 to
69 years, and that of those with a leiomyoma and schwan-
noma is 52 to 54 years.'”'"*** When a new SET appears
in the non-atrophic mucosa in regions where raw fishes
are widely consumed, especially in Far East Asia, the SET
can be diagnosed as an eosinophilic abscess or granuloma
caused by anisakiasis.”**" Similar to other medical diseases,
clinical information can be helpful in predicting the diag-
nosis of SETs; for example, an SET located in the gastric
cardia or fundus of a patient with liver cirrhosis or splenic
vein thrombosis is highly indicative of varices, and an SET
in the gastric fundus of a patient who has a history of sple-
nectomy or splenic injury is highly suggestive of splenosis.

LIMITATION OF ENDOSCOPY

As aforementioned, systematic endoscopy for gastric
SETs is helpful for the diagnosis and clinical decision, such
as follow-up or resection. However, SETs located in the
submucosa or muscularis propria, especially those show-
ing an exophytic growth pattern, cannot be diagnosed by
endoscopy alone. Even though EUS is performed, the ac-
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curacy of EUS for hypoechoic lesions in the submucosa or
muscularis propria is only 50% to 60%.’' In many cases,
endoscopy alone can differentiate an SET from extralumi-
nal compression in detailed examination. An alteration in
the appearance and location of the lesion according to the
change in position of the patient, air insufflation, and res-
piration and presence of pulsation is useful in predicting
whether the lesion is caused by extrinsic compression (Fig.
9). Common causes of extraluminal compression are nor-
mal abdominal structures, such as the spleen, splenic ves-
sels, gallbladder, colon, and pancreas. In addition, patho-
logic lesions such as tumor, cyst, and enlarged lymph node
can appear as an SET on endoscopy, especially when the
lesion is located in the anterior wall of the gastric body.”
However, the sensitivity and specificity of endoscopy to
correctly differentiate an SET from extraluminal com-
pression are reported to be 87% to 98% and 29% to 64%,
respectively.””” In addition, although endoscopy indicates
that the lesion is an extraluminal compression rather than
a true SET, it does not provide information about the cause
of extraluminal compression. In this situation, EUS or ab-
dominal computed tomography is needed.

CONCLUSIONS

Gastric SETs are commonly found during endoscopy.
Because most SETs are benign, endoscopists do not worry
about these tumors too much. However, endoscopists
should not miss SETs with malignant potential, such as
GISTs, NETs, lymphomas, SET-like carcinomas, and meta-
static cancers. Although advanced diagnostic modalities
have been developed, these are not available in all clin-
ics. Considering that conventional endoscopy is the basis
and starting point of detecting SETs, it is also important
to develop the ability to diagnose SETs based on their
endoscopic features and to perform endoscopic biopsies
appropriately with a rationale. The systematic endoscopic
approach to gastric SETs is summarized in Fig. 10. Fur-
thermore, regular follow-up endoscopy can be an effective
surveillance strategy for small (<2 ¢cm) gastric SETs.”**
During follow-up endoscopy, endoscopists should pru-
dently check for change in the size and surface character-
istics of SETs, such as appearance of redness, erosion, or
ulceration, taking care not to miss SETs with malignant
potential.

Subepithelial tumor
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Location
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Lipoma Color
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Fig. 10. Systematic endoscopic ap-

Endoscopic ultrasonography

proach for the diagnosis of gastric
subepithelial tumors.
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