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Gastric granular cell tumor: A case report and literature review
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Abstract. Granular cell tumors (GCTs) are neoplasms of
uncertain histopathological etiology and therefore there
are no universally accepted treatment strategies. GCTs are
characterized by abundant eosinophilic granules. Since they
are predominantly located in the skin and subcutaneous
tissues, gastric GCTs are exceedingly rare. The present study
documents the case of a 52-year-old man who visited the
Gastroenterology Clinic of the People's Hospital of Putuo
District (Zhoushan, China) due to upper abdominal full-
ness. Endoscopic ultrasonography revealed a well-defined
hypoechoic nodule in the submucosal layer of the stomach
body. The lesion was completely excised using endoscopic
submucosal dissection and the patient made a full postoperative
recovery. Immunohistochemistry showed positivity for S100
and CD68, with CD34 expression surrounding the tumor cells.
At telephone follow-up until May 2024, the patient's fullness
and discomfort were noted to be relieved. The characteristics
of the CD34 expression pattern may serve as a novel basis for
the pathological diagnosis of gastric GCTs. Endoscopic resec-
tion is a feasible option for gastric GCTs smaller than 2 cm.

Introduction

Gastric granular cell tumors (GCTs) are exceedingly rare.
GCTs in general represent an uncommon subset of soft-tissue
neoplasms. The origin of the tissue remains controversial,
although an accumulating number of studies have suggested
that it may have originated via Schwann cell differen-
tiation (1-3). In a previous retrospective analysis of 410,000
surgical specimens collected over a 32-year period from the
National Naval Medical and Dental Centers (Bethesda, USA)
and the Georgetown University Hospital (Washington, USA)
Lack et al (4) reported that the overall incidence of GCTs
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was 0.03%. GCTs can occur in various parts of the body,
although they most commonly arise in the skin and subcu-
taneous tissues of the head, neck, trunk, limbs and vulva.
Gastrointestinal involvement accounts for only 4-6% of all
GCTs (5). However, this involvement primarily affects the
esophagus and colorectum, with gastric occurrences being
particularly scarce. Mobarki et al (6) previously reported 42
GCTs cases, including resections and biopsies identified in
electronic medical records of the Pathology Department in the
University Hospital of Saint Etienne (Saint Etienne, France)
over a 21-year period. Only 8 cases (7 esophageal and 1 right
colonic) in the gastrointestinal tract were found. In another
study, An et al (7) reported 98 cases of GCTs in the gastroin-
testinal tract, comprising 73 esophageal (75%), 21 colorectal
(21%) and 4 gastric (4%) cases.

The detection of gastric GCTs has been facilitated by the use
of endoscopy and endoscopic ultrasonography (EUS). In endos-
copy, GCTs are typically sessile, small in size, yellowish-white
and covered by a normal mucous membrane (8). The histology
of GCTs is characterized by abundant eosinophilic granules
in the cytoplasm and immunohistochemistry staining yielding
positivity for S-100, CD68 and transcription factor SOX-10
(SOX-10) (9). Similar to the majority of subepithelial lesions
(SELs), GCTs are difficult to obtain sufficient quantities of
tumor tissues from using traditional gastroscopy biopsy tech-
niques, as the tumor surface is covered with normal mucosa,
making disease diagnosis difficult (10). EUS can be used to
adequately observe the characteristics of SELs, including
location, size, echo and boundary, facilitating the diagnosis
and treatment of such submucosal lesions (11). The majority
of gastric GCTs are benign and have favorable prognosis, but
occasionally they may exhibit aggressive characteristics, such
as local recurrence or distant metastasis (12,13). The treatment
method of gastric GCTs remains unclear, with possibilities
including endoscopic resection and traditional surgical resec-
tion. Due to its malignant potential, a review of such gastric
GCT cases is necessary (14).

The present study documents the case of a 52-year-old
man with a gastric body GCT that was completely excised by
endoscopic submucosal dissection (ESD) and showed immu-
nohistochemical positivity for S100, with CD34 expression
surrounding the gastric GCT cells. The patient recovered well
postoperatively. The aim of the present case was to contribute
to the diagnostic and therapeutic understanding of gastric
GCTs.
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Case report

In May 2023, a 52-year-old man visited the Gastroenterology
Clinic of the People's Hospital of Putuo District (Zhoushan,
China) due to upper abdominal fullness over the last week.
No significant abdominal pain, nausea, vomiting, diarrhea,
constipation, hematemesis, melena, or cessation of flatus or
stool passage was reported. Gastroscopy indicated a mucosal
elevation in the anterior wall of the lower part of the gastric
body (Fig. 1A). A 20-MHz EUS probe (model no. IM-02M-01;
InnerMedical, Co.,Ltd.; Table I) revealed a hypoechoic mass in
the third layer (submucosal layer), measuring 10.34x7.06 mm,
with uniform internal echoes and distinct boundaries. The
remaining layers displayed clear and intact echogenicity
(Fig. 1B). Under gastroscopy, the surface mucosa appeared
normal, without features of low-grade dysplasia, high-grade
dysplasia or early carcinoma, such as red discoloration of the
mucosal surface, depressed lesions or mucosal ulcers. The
lesion was preliminarily diagnosed as a submucosal tumor,
such as a leiomyoma, gastrointestinal stromal tumor (GIST),
lipoma, schwannoma or neuroendocrine tumor. Abdominal
computed tomography (Aquilion 16; Canon Medical Systems
Corporation; Table I) showed a localized nodular elevation on
the greater curvature of the stomach body that was ~8 mm in
diameter, with mild continuous enhancement post-contrast
(Fig. 1C). No enlarged lymph nodes were observed around
the stomach. Laboratory investigations revealed that this
patient presented with positive fecal occult blood. Other tests,
including complete blood count, coagulation profile, renal
function and tumor markers (such as chromogranin A, carci-
noembryonic antigen and carbohydrate antigen 19-9), were
all found to be within the normal limits. There was also no
history of esophageal cancer, gastric cancer, intestinal cancer
or gastrointestinal granulosa cell tumors in family members.
The patient was therefore admitted to the People's Hospital
of Putuo District in June 2023 for further diagnosis and treat-
ment, with a provisional diagnosis of a gastric space-occupying
lesion. Subsequently, 2 days later, ESD was performed. After
verifying patient information and successful intubation under
general anesthesia, a polypoid elevation was observed in the
stomach body. The surface mucosa was slightly congested.
After circumferential marking, indigo carmine and saline
were injected submucosally for elevation. The lesion was well
lifted and the surrounding mucosa was incised using a Dual
knife (KD-650L; Olympus Corp.). Submucosal dissection was
progressively performed using Dual and insulation-tipped
diathermic knife (KD-611L; Olympus Corp.). The lesion was
completely excised using a snare. The operative site showed
no perforation. Visible vessels on the wound surface were
coagulated with hemostatic forceps, before the local surface
was closed using titanium clips (Fig. 1D). Post-operation, to
prevent complications and promote wound healing, the patient
was administered 1.5 g cefuroxime sodium twice daily for
2 days as a preventive measure against infection. Additionally,
a single dose of 80 mg carbazochrome sodium sulfonate was
administered on the day of surgery to facilitate hemostasis,
and 60 mg omeprazole was prescribed twice daily for two
days to suppress gastric acid production. The patient recovered
well and was discharged 3 days after surgery. The last time
the patient visited the Gastroenterology Outpatient Clinic for

a follow-up was 1 month later in July 2023, and there was no
abdominal pain or distention. A follow-up visit was recom-
mended 3-6 months after discharge; however, the patient has
not yet scheduled this appointment. During the telephone
follow-up conversation after 6 and 10 months of the operation,
the patient reported that the symptoms had been relieved.

In terms of the pathology, the tumor was located in the
submucosal layer and was nodular, with a gray-yellow cut
surface and clear boundaries. Microscopically, tumor cells
were arranged in bundles, nests and sheets, where the stroma
was predominantly clear, with a loose matrix containing
basophilic fibrous material and minimal blood vessel prolif-
eration. The tumor cells were oval or polygonal with abundant
eosinophilic granular cytoplasm. The nuclei were small,
hyperchromatic, oval, short spindle-shaped and occasion-
ally angular, with inconspicuous nucleoli (Fig. 1E and F).
Immunohistochemistry revealed the following staining results:
CD117(-), Ki-67 (low expression, <1%), smooth muscle actin
(SMA)(-), S-100(+), SOX-10(+), CD68(+) and inhibin-a(-).
CD34 staining was negative in the tumor cells but positive
in the cells surrounding the tumor cell nests (Fig. 2). Tumor
cells arranged in sheets and nests contained a large number
of eosinophilic granules in the cytoplasm and expressed
S-100 and CD68. These features closely resembled the GCTs
commonly found in the skin, distinguishing them from neuro-
endocrine neoplasms. The negative expression of SMA and
CD117 effectively ruled out the possibility of a gastric leio-
myoma or GIST. Furthermore, the cells lacked characteristics
such as a spindle shape, nuclear pleomorphism, prominent
nucleoli, a high nuclear-to-cytoplasmic ratio, necrosis and
significant mitoses. As the characteristics aligned with the
internationally recommended Fanburg-Smith criteria (15) for
diagnosing benign and malignant GCTs, the final diagnosis
was of a benign gastric GCT. In the follow-ups until May
2024, the patient's symptoms have improved; however, due to
work commitments, a visit to the hospital for a CT scan and
gastroscopy review is temporarily not possible.

Hematoxylin and eosin staining (H&E), and immunohisto-
chemistry. For H&E staining, the tissues were first fixed in
a 10% formaldehyde solution for a period of 24 h at room
temperature. After that, they were subjected to a dehydration
process and subsequently embedded in paraffin. Next, they
were cut into 4-um thick sections. These sections underwent a
dewaxing procedure utilizing xylene and ethanol before being
thoroughly rinsed with water. The prepared sections were then
sequentially stained with hematoxylin for 8 min and eosin
dyes for 1 min at room temperature. Subsequently, the slices
were observed under a light microscope.

S100 (cat. no. CSM-0101), CD34 (cat. no. CCM-0550),
CD68 (cat. no. CCM-0701), SOX-10 (cat. no. CSR-0180), SMA
(cat.no. CAM-0191), Ki-67 (cat. no. CKM-0032) and a-inhibin
(cat. no. CIM-0151) antibodies were purchased from Celnotve
Biotechnology, Co.,Ltd. CD117 (cat.no. YR145) was purchased
from MXB Biotechnology; Beijing Strong Biotechnologies.
Paraffin sections of tissues were cut into 4-ym thick sections
and mounted onto slides. After deparaffinization, rehydra-
tion and blocking endogenous peroxidase activity with 3%
hydrogen peroxide for 10 min at room temperature, the slides
were incubated with the appropriate aforementioned primary
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Table I. Imaging parameters of computed tomography and US.

Imaging method Machine model Supplier Imaging parameters
Computed Aquilion 16 Canon medical Fastest scan time, 0.5 sec/360°; scan layers, 16; scan thickness,
tomography Systems 4 mm; image reconstruction speed, 10 frames/sec; image matrix,
Corporation 512x512; maximum continuous scanning time of a single spiral,
100 sec
[N IM-02M-01 InnerMedical, Scan angle, 360°; frequency-scanning, 20 Hz; gain, 1-16; contrast,
Co., Ltd. 1-5; grayscale mapping, 1-16; monitor resolution, 1,920x1,080

US, ultrasonography.

Figure 1. (A) Endoscopic examination revealing a submucosal bulge with normal mucosa on the surface. (B) Endoscopic ultrasonography showing a
well-circumscribed, homogeneously hypoechoic mass in the submucosa (red arrow). (C) Abdominal computed tomography demonstrating a nodular protrusion
on the greater curvature of the stomach (red arrow), which exhibits mild enhancement following contrast enhancement. (D) Closure of the local surface using
titanium clips. (E) Location of the nodule within the submucosa, with well-defined borders. Hematoxylin and eosin staining; scale bar, 2 mm. (F) Numerous
eosinophilic granules visible within the cytoplasm under high magnification. Hematoxylin and eosin staining; scale bar, 50 ym.
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Figure 2. Immunohistochemistry. CD34-positive cells and stromal tissues encircle the tumor cells (red arrow), with CD34 and SMA indicating a small number
of tumor-associated blood vessels (black arrow). The tumor cells express S100, CD68 and SOX-10, with a Ki-67 index of <1%. The tumor cells are negative for
CDI117,SMA, CD34 and inhibin-a (scale bars, 100 zm). SMA, smooth muscle actin; SOX-10, transcription factor SOX-10.

antibody (1:100) for 12 h at 4°C in a humidified chamber.
Subsequently, the slides were incubated with the secondary
antibody (cat. no. SD3003; Celnotve Biotechnology, Co., Ltd.)
for 30 min at room temperature, and then incubated with
the DAB chromogenic solution (cat. no. SD3004; Celnotve
Biotechnology, Co., Ltd.) for 5 min. Finally, counterstaining
was achieved through a 3-min incubation with hematoxylin at
room temperature. After the staining was completed, a light
microscope was used to observe the slides.

Literature review. For the literature review, the key words
‘gastric granulosa cell tumor’, ‘gastrointestinal granulosa cell
tumor’, ‘digestive tract granulosa cell tumor’ and ‘granular cell
tumor’ were searched for in PubMed data (https://pubmed.

ncbi.nlm.nih.gov/) recorded between 1970 and 2024, and the
English full-text study was obtained. Inclusion criteria were
as follows: Case reports of gastric GCTs. Exclusion criteria
were as follows: Articles for which full text could not be
obtained. The literature was then reviewed, and the clinical
and pathological characteristics of 42 gastric GCT cases were
summarized, including country, sex, age, symptoms, location,
size, immunohistochemistry results, treatment methods,
follow-up information and outcome (Table II) (16-48).

Discussion

The histopathophysiology of GCTs remains unclear. Initially
identified in 1926 by Abrikossoff (49) in five cases of tongue
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Table II. Continued.

Follow-up

Maximum

time,

diameter,

Age,
years

Country/
ethnicity

Outcome (Refs.)

months

Treatment

Others

Site

mm

Sex

Authors, year

(48)

Gastric sleeve operation

Submucosa and
muscular layer

Submucosa

8,64

35

Japan

Kent and Saulino, 2024

No recurrence

10

Endoscopic resection

10

52

China

Present study

GCT, granular cell tumor; F, female; M, male; -, the data are not available; US, United States of America.
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tumors, the tumor cells were found to be strikingly similar
to skeletal muscle cells, rendering them being described
as ‘granular cell myoblastomas’ at the time. In subsequent
studies, the presence of S100 positivity, coupled with the
complex granular and lysosomal ultrastructure observed
under electron microscopy, suggested a potential differentia-
tion towards Schwann cells (1,2). However, previous genetic
studies on GCT cells did not demonstrate monosomy or
deletions in the long arm of chromosome 22, a characteristic
differing from that of schwannomas (15). Additionally, reports
of S100-negative granular cell tumors have emerged (50-52).
Therefore, the histopathophysiology of GCTs remains to be
fully elucidated, necessitating further research. In the present
gastric GCT case, CD34 expression was observed, but not in
the tumor cells themselves; immunohistochemistry showed
CD34-positive cells or matrix surrounding the tumor cells or
nests, with SMA highlighting only a small vascular compo-
nent within the tumor tissue. Previous studies have confirmed
the specificity of glucose transporter protein 1 and epithelial
membrane antigen for perineurial cells, whereas CD34
appeared to be immunoreactive to endoneurial fibroblasts (53).
Diaz-Flores et al (54) previously observed CD34-positive
interstitial cells around S100-positive Schwann cells. The
present findings corroborate this observation, potentially
suggesting a Schwann cell origin for GCTs. However, whether
the CD34-positive cells are reactive or are part of the tumor,
akin to the bidirectional differentiation that is commonly
observed in breast fibroadenomas and salivary gland tumors,
warrants further investigation.

From the present literature review, it was found that
GCTs are mostly solitary, but can also present as multiple
tumors in the same body (22,31,32,46,48) or involve multiple
organs (25,29,31,32,35,42,46). Gastric GCTs typically involve
the esophageal or colorectal regions. The site of gastric GCT
occurrence shows no predilection and can occur in the cardia,
body and antrum. The age of onset varies widely, with the mean
age of patients with GCTs being 48 years (median, 50 years;
range, 16-76 years). There is also no significant sex predis-
position (18 males and 22 females). Among the 42 cases of
gastric GCT recorded, there were 12 African and 12 Japanese
individuals, which may suggest a higher prevalence of GCTs
among these individuals. According to Patti er al (33), gastric
GCTs are typically diagnosed in individuals aged between 40
and 60 years, with no specific sex predisposition. However,
do seem to be ethnic considerations, since the majority of
instances were observed in the Japanese population. Gastric
GCTs lack a specifically defined set of clinical symptoms and
laboratory findings. Patients with gastric GCTs will typically
present with abdominal fullness, discomfort, abdominal pain
or indigestion. Gastric GCTs are frequently discovered inci-
dentally during imaging, gastroscopy or other surgeries. In the
present case, the patient was a 52-year-old man who presented
with abdominal fullness, and whose nodule was subsequently
discovered during endoscopy. When ulcerated, the tumors
may present with gastrointestinal bleeding. In addition, gastric
GCTs can coexist with other diseases, such as gastric adeno-
carcinoma, esophageal cancer and gastric ulcers, manifesting
symptoms of the concurrent diseases.

Endoscopically, gastric GCTs are typically covered with
yellow, white or normal mucosa, presenting as polypoid or
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hemispherical protrusions into the stomach, and are mostly
sessile. Macroscopically, they appear as well-demarcated,
firm submucosal nodules, occasionally involving the muscu-
laris propria or serosa. A number of patients do present with
multiple nodules, with a total of 48 gastric GCTs studied in
42 patients. The location of 39 nodules was clearly defined,
27 of which were submucosal and 12 of which involved the
serosa or muscle layer. The typical size is small, with 79%
being <2 cm in size and the largest reaching 7 cm (13). The
application of magnifying endoscopy or chromoendoscopy in
SELs may be limited due to the normal mucosal covering (55).
However, EUS is effective in characterizing the features of
SELs (such as location, size, echo pattern and boundaries),
aiding in narrowing the differential diagnoses and assessing
the feasibility of endoscopic resection (11). Gastric GCTs on
EUS typically present as uniform, hypoechoic lesions origi-
nating from the second or third layer (mucosal or submucosal)
and occasionally from the fourth layer (if involving the muscu-
laris propria). According to a retrospective study on SELs by
Kida et al (56), besides GCTs, neuroendocrine tumors, lipomas
and GISTs can also originate from the third layer. Apart from
lipomas, which typically show hyperechoic features, GISTs,
neuroendocrine tumors, leiomyomas and schwannomas can
also present as hypoechoic. Abdominal computed tomography
can be used to image well-demarcated intramural nodules with
insignificant or mild enhancement, in addition to evaluating
the overall condition of surrounding organs and lymph nodes.
The EUS examination of the present case revealed a distinct,
hypoechoic nodule positioned in the third layer, indicating the
feasibility of resection via ESD.

However, distinguishing gastric GCTs from other submu-
cosal tumors is challenging using imaging techniques alone.
A definitive diagnosis typically requires pathological confir-
mation. Unlike epithelial tumors, due to the coverage of a
normal mucosa, traditional endoscopic forceps biopsies, even
with multiple attempts at the same site, will frequently fail to
provide an accurate diagnosis of a gastric GCT. A EUS-guided
fine-needle aspiration biopsy can yield satisfactory tumor
tissue samples for diagnosis (10). In the present case, the gastric
GCT was located in the submucosa, with normal mucosa on
the surface, similar to most gastric GCTs.

Histologically, gastric GCTs are comprised of large
polygonal or oval cells laden with abundant eosinophilic
granules. The tumor margins can be well defined or infiltra-
tive. Pareja et al (57) previously found that loss-of-function
mutations in the ATPase H* transporting accessory protein 1
(ATP6AP)1 and ATP6AP2 genes may be the driving factors
of GCT through whole-exome sequencing and targeted
sequencing of GCT. This finding suggested that intracellular
vesicles found in GCT are acidic cytoplasmic granules that
have accumulated due to vesicle acidification impairments.
Immunohistochemically, apart from being consistently
S100-positive (100%) and exhibiting mild Ki-67 positivity
(<10%; 100%), they can also express CD68, SOX10, CD56,
Nestin and inhibin (7,9). The tumors are typically negative
for CD34, CD117, SMA and human melanoma black 45.
Na et al (58) previously studied the immunohistochemical
expression profile of 30 cases of colorectal GCT, before finding
that the tumors were positive for S-100 (100%), CD68 (100%),
neuron-specific enalase (100%), Nestin (100%), SOX-10

(100%), Ki-67 <1% (100%), CD56 (93%), synaptophysin (93%),
calretinin (53%), CD163 (23%), CD57 (21%), pS3 (32%) and
inhibin-a (17%). In another previous study, An et al (7) found
that the gastric GCTs were positive for S-100 (100%), CD56
(100%), SOX10 (100%), CD68 (67%) and inhibin-a (33%).
However, in the present case, S-100, CD68 and SOX10 staining
was positive, whereas inhibin-a staining was negative. Inhibin,
a polypeptide hormone, is secreted by the granulosa cells of the
ovary and the Sertoli cells of the testis (59). Inhibin negatively
regulates the synthesis of follicle-stimulating hormone and the
secretion of anterior pituitary, regulating gonad function (60),
and its expression is closely associated with the differentiation
of sex cells and steroid cells (61). While numerous studies have
documented the presence of positive expression of inhibin-a in
GCTs located in various parts of the body (62-64), other two
studies revealed that only 52 or 17% of GCTs, respectively,
exhibited positive inhibin-a expression (7,58). Currently, the
precise role of inhibin-a expression in cell differentiation and
the pathogenesis of GCTs remains enigmatic. Taban et al (9)
also previously noted CD34 expression within the tumor,
which appeared to be more pronounced at the periphery.
Special periodic acid-Schiff staining can be used to reveal
cytoplasmic granules (43). Gastric GCTs, due to their rich
cytoplasm and granules, can be misdiagnosed as perivascular
epithelioid cell tumors, which express both muscular and
melanocytic markers (65). In addition, gastric GCTs typi-
cally present as non-neoplastic lesions, such as histiocytic
aggregates. Diagnostic differentiation is also required from
S100-expressing schwannomas, which exhibit distinct Antoni
A and B areas, and are frequently accompanied by a lympho-
cyte cuff that is lacking abundant cytoplasmic granules (66).
The most common submucosal tumors in the stomach, GISTs,
are predominantly located in the muscularis layer and express
CD117, GIST1 and CD34 (67). However, the pattern of CD34
expression surrounding tumor cell nests in GCTs distinguishes
them from the expression CD34 characteristics observed in
GISTs.

Although the majority of gastric GCTs (98%) are benign,
there have been reports of malignant gastric GCTs (13). A
previously reported 64-year-old female patient with a gastric
tumor exhibiting S100-positive eosinophilic granular cells,
atypical giant nuclei and mitotic figures was found to relapse
2 years later. Although an elevated Ki-67 index, necrosis
and/or mitotic activity are frequently associated with malig-
nant behavior, metastasis remains the only definitive sign of
malignancy. Fanburg-Smith ez al (15) previously studied 73
GCT cases and proposed the following six diagnostic criteria
for differentiating benign GCTs from malignant GCTs: 1)
Necrosis; ii) spindle cell morphology; iii) nuclear pleomor-
phism; iv) prominent nucleoli; v) high nuclear-cytoplasmic
ratio; and vi) increased mitotic activity (>2 mitoses per 10
high-power fields at x200 magnification). Tumors meeting
three or more of the aforementioned criteria are classified to
be histologically malignant GCTs, whilst those meeting only
one or two of the criteria would be considered atypical GCTs.
However, there have been reports of histologically benign
GCTs with metastases (2). Machado et al (68) suggested
abandoning the distinction between benign and atypical
GCTs, since they rarely metastasize and those that do, typi-
cally occur as a result of local recurrence due to incomplete
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resection. Instead, GCTs with various unfavorable histological
features should be labeled as ‘GCTs with increased risk of
metastasis’, rather than ‘malignant GCTs’. The tumor cells in
the present case had pycnotic nuclei, inconspicuous nucleoli,
a low nucleus-to-cytoplasm ratio, no nuclear division, no
pleomorphism or fusiform cells, no necrosis and Ki-67 <1%.
Abdominal computed tomography showed no abnormal lymph
nodes around the stomach. The patient's symptoms have been
significantly relieved, as assessed at 10 months post-surgery.
These characteristics are in line with the diagnosis of a benign
GCT.

A consensus on the treatment of gastric GCTs has not yet
been fully established. In the present literature review, it was
found that surgical excision was performed in 30 patients,
including partial gastrectomy, wedge resection and local
excision. In total, 3 patients underwent a total gastrectomy
due to suspected lymph node metastasis, multiple gastric
GCTs or concurrent adenocarcinoma. Endoscopic resections
were performed in 9 patients, where, except for the malignant
GCT that recurred after 2 years, there were no recurrences
or metastases during the follow-up period. According to
the 2022 European Society of Gastrointestinal Endoscopy
(ESGE) guidelines (69), asymptomatic gastric GCTs with
a clear diagnosis should not be monitored. If the diagnosis
is unclear, endoscopic monitoring should be performed at
3-6 months, then every 2-3 years for lesions <10 mm in diam-
eter and every 1-2 years for lesions 10-20 mm in diameter. For
lesions >20 mm in diameter, ESGE recommends monitoring
with endoscopy and EUS at 6 months, then every 6-12 months
thereafter. However, challenges remain in diagnosing and
monitoring compliance, since <2% of cases show poten-
tially malignant biological behavior in gastric GCTs (70).
Ryu et al (71) previously conducted a retrospective analysis
of 35 cases of esophageal GCT that underwent endoscopic
resection, which revealed that diagnostic endoscopic resection
of submucosal tumors not only aids in a clear diagnosis, but
can also serve certain therapeutic effects. Additionally, it was
noted that various methods of endoscopic resections conferred
no significant difference on therapeutic outcomes. Endoscopic
mucosal resection (EMR) was originally introduced clini-
cally for gastric lesions in 1984 by Tada et al (72) as a ‘strip
biopsy’, which evolved into ESD, a variant of EMR (73).
The majority of the 42 cases of gastric GCT in the present
literature review were benign, where 77% were <2 cm in
size. There was no recurrence in the 9 cases of endoscopic
resection. Kahng et al (74) previously examined 25 patients
with gastrointestinal GCT, totaling 27 gastrointestinal GCT
tumors. Specifically, 20 were diagnosed in the esophagus, 5
in the stomach and 2 in the colon. All GCTs were resected
endoscopically, with a median size of 10 mm. The mean
follow-up period was 15 months, during which there were no
recurrences. Endoscopic resection was therefore considered a
safe and effective treatment for this condition. Another study
by Yasuda et al (5) reviewed 12 cases of 34 gastric GCTs that
underwent endoscopic resection. In total, 75.6% of tumors
showed a diameter of <2 cm and no local recurrence was
observed. It was therefore concluded that endoscopic resection
is a viable treatment option. Of the 42 patients included in the
present review, 9 underwent an endoscopic resection. Except
for 1 patient whose tumor size was 2.5 cm, the other 8 patients
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all had tumors <2 cm in diameter. In addition, with the excep-
tion of 2 cases in which the location of the tumor was not
disclosed, the tumors in the other 7 patients were located in the
submucosa and did not invade the muscle layer. There was no
recurrence after surgery. Therefore, it could be suggested that
endoscopic resection is a feasible treatment option for gastric
GCTs <2 cm, provided they do not involve the muscularis
propria or have normal submucosal lifting during surgery.
Otherwise, a combination of tumor removal and partial gastric
wedge resection may be considered, including =1 cm of the
normal tissue (33). Due to the rarity of the malignant gastric
GCT cases, a complete tumor resection with clear margins
is necessary, although evidence for lymph node dissection
remains inconclusive.

In conclusion, GCTs are rare. The presence of
CD34-positive interstitial cells surrounding S100-positive
tumor cells in GCTs indicate that these cells are part of the
tumor, providing evidence for the Schwann cell origin of
gastric GCTs. The combination of EUS and endoscopic needle
biopsy can enhance the diagnostic accuracy for gastric GCTs.
The majority of gastric GCTs are benign and <2 cm in size,
making endoscopic resection (such as EMR and ESD) a viable
treatment option.
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