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Abstract. A granular cell tumor (GCT) is a rare neoplasia that 
originates from Schwann cells. It usually appears in the skin or 
soft tissues, but it may occur anywhere in the body. The gastro‑
intestinal tract is an unusual developmental site for a GCT, 
the esophagus being the most common site of origin for this 
tumor. The stomach is one of the most unique sites of origin 
for GCT, with less than 80 cases being mentioned in the litera‑
ture. Histologically, GCTs consist of fusiform and polygonal 
cells, with granular cytoplasm, arranged in compact ‘nests’. 
Immunohistochemically, these tumors show positivity for 
S100 protein, CD68, CD56 and, in a smaller percentage, they 
are positive for other antibodies, most notably inhibin alpha. 
We report the case of a 52‑year‑old woman with a solitary 
GCT that had developed in the gastric cardia, discovered on 
a routine gastroscopy and successfully treated by endoscopic 
submucosal dissection.

Introduction

Granular cell tumor (GCT) was initially discovered by Weber 
in 1854 (1), but more accurately reported by Abrikossoff in 
1926 (2). GCT was initially called ‘granular cell myoblastoma’ 
due to the suspected muscle origin, but electronic microscopy 
and immunohistochemical (IHC) studies showed that GCTs 
are of Schwann cell origin (3‑5).

The most frequently affected regions are the tongue, 
skin and subcutaneous tissues or breast  (6). GCTs in the 

gastrointestinal (GI) tract are uncommon (approximately 8% 
of all GCTs), mostly affecting the esophagus or colon and 
less frequently the stomach (7,8). Most GCTs are benign, with 
fewer than 2% of cases being malignant (9).

Histologically, GCTs are made up of large polygonal and 
fusiform cells, consisting of an expansive and granular cyto‑
plasm, arranged in nests. GCTs are almost always positive for 
S100 protein, CD68 and CD56 antibodies. Endoscopic exami‑
nation of the lesion reveals more commonly a yellowish‑white 
sessile mass, covered by normal appearing mucosa (3).

Herein, we report an incidental GCT that had developed 
in the gastric cardia and successfully removed by endoscopic 
submucosal dissection (ESD). A review of the literature 
concerning gastric GCTs is also presented.

Case report

A 52‑year‑old woman presented to a gastroenterologist for 
routine colonoscopy on March, 2020. The patient complained 
over the past few months of upper abdominal discomfort 
after eating, without dysphagia or other distinct symptoms 
and was unable to mention when the symptoms commenced. 
Personal medical history was unremarkable and the family 
medical history included a distant relative with colorectal 
adenocarcinoma.

Upon examination, the colonoscopy showed no abnor‑
malities, but upper GI endoscopy revealed a polypoid lesion 
of the gastric cardia. ESD of the lesion was performed 
and the specimen was submitted for histopathological 
evaluation.

Gross examination of the resected specimen revealed an 
elastic, tan, polypoid fragment of 12x10x8 mm, with a stalk 
of 9x8 mm. The cut surface showed a solid, yellowish nodular 
tumor of 6x5 mm. Relevant sections including tumor with the 
stalk were sampled for histological examination.

Microscopic examination using hematoxylin and eosin 
(H&E) staining showed a well‑defined, nodular tumor, which 
developed into the submucosal layer and was covered by 
normal gastric mucosa. It was composed of spindle and polyg‑
onal cells, arranged in strands, with abundant eosinophilic 
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granular cytoplasm. Nuclei were slightly pleomorphic and 
vesicular, without mitotic activity (Fig. 1A and B).

Tumor cells were positive for S‑100 protein (Fig. 1C and D), 
inhibin alpha (Fig. 1E), CD56 (Fig. 1F) and CD68. CD34 
expression was noted within the tumor, more prominent 
towards tumor borders, while the Ki‑67 index was lower than 
1%. The entire panel of markers used for IHC analysis of this 
case is presented in Table I.

Surgical margins were tumor‑free, with neoplastic cells 
located at 0.4 mm of the closest limit.

Based on the H&E examination and IHC profile, the tumor 
was diagnosed as a benign GCT. The ESD was uneventful and 
the patient was discharged on the same day. At 5 months of 
follow‑up, there were no signs of recurrence or other related 
events.

Discussion

GCT was initially reported by Weber in 1854 (1), but only 
70  years later, in 1926, was this type of tumor properly 
described by Abrikosoff (2). Abrikossoff initially described 
GCT as a ‘granular cell myoblastoma’ because of suspected 
muscle origin  (3). Until only recently, the histogenesis of 
GCTs were controversial, but due to electronic microscopy 
and immunohistochemistry (IHC), it was possible to consider 
a peripheral nerve‑related cell origin for these tumors (4,5).

GCTs are rare lesions which can occur anywhere in the 
body. Lack et al conducted a retrospective study over a 32‑year 
period and found that GCTs accounted for only 0.03% of more 
than 410,000 surgical specimens examined in their facility. 
They also found that these tumors involved more frequently 
the oral cavity, skin and subcutaneous tissue (6).

One year later, Johnston and Helwig published a study of 75 
GCTs found in the GI tract, most of them being located in the 
esophagus, followed by the colon, perianal region, stomach, 
small intestine and appendix (7).

Recently, Yasuda et al (2020) conducted a literature search 
in PubMed and Ichushi‑Web for the term ‘gastric granular cell 
tumor’ and found 71 cases reported from inception to 2019 (8). 
This reconfirms the rare appearance of gastric GCTs and, to 
the best of our knowledge, this is the 72nd case described in 
the literature.

According to Patti et al gastric GCTs are more commonly 
diagnosed between the fourth to sixth decade of life, with no 
gender predisposition, but with ethnic concerns, with most 
cases reported in the Japanese population (10). In our case, the 
patient was a 52‑year‑old woman from Eastern Europe, whose 
age corresponds to the most common age range described in 
the literature for this type of tumor.

Most GI‑GCTs are discovered incidentally on endos‑
copy. Some authors consider that it is doubtful whether 
symptoms such as dysphagia or abdominal discomfort are 
caused by GCTs due to their small size, with the exception 
of large gastric GCTs, which may be directly responsible for 
specific symptoms such as gastric obstruction or upper GI 
hemorrhage (10). Regarding our case, the localization of the 
tumor in the gastric cardia could have caused the abdominal 
discomfort, without dysphagia or other distinct symptoms; a 
hypothesis confirmed by the remission of the symptoms after 
tumor excision.

Conventional endoscopy is the most frequent technique 
performed for the evaluation of the GI tract. For this reason, 
GI‑GCT is usually discovered upon endoscopy and it is often 
described as a submucosal mass with overlying normal mucosa, 
on occasion with yellow discoloration (11). On the other hand, if 
available, endoscopic ultrasound (EUS) is the best procedure to 
evaluate GI‑GCTs which are usually described as hypoechoic, 
homogeneous and smooth‑edged lesions. Nonetheless, GI‑GCTs 
can be hyperechoic, heterogeneous and have irregular margins 
as well. Most importantly, EUS can show whether the tumor 
involves or originates from muscularis propria (9).

Histologically, most gastric GCTs develop in the submu‑
cosal layer, being composed of sheets or compact nests of 
polygonal and fusiform cells with abundant, eosinophilic or 
amphophilic granular cytoplasm, with Periodic acid‑Schiff 
(PAS)‑positive granules and uniform pyknotic nuclei. The 
granular aspect of these tumors, positivity for CD68 and 
PAS, are due to the accumulation of lysosomes in the cell 
cytoplasm (12,13). Lazar and Fletcher showed that CD68 is 
positive in nonneural GCTs as well (12).

We noted strong expression of S100 protein and CD56 
which was concordant with results from previous studies and 
supports the neural origin of this tumor (11,14).

Inhibin is a hormone secreted primarily by ovarian granu‑
losa cells and testicular Sertoli cells, with involvement in the 
regulation of the pituitary‑gonadal feedback system. Inhibin 
alpha is a useful marker for ovarian sex cord‑stromal tumors 
and adrenocortical neoplasm. Some studies have reported 
expression of inhibin alpha in GCTs with different locations, 
including those with GI origin (11,13,14). Vered et al studied the 
expression of inhibin alpha (ABD Serotec, Clone R1, dilution 
1:50) in 42 oral GCTs and 38 of them were diffusely posi‑
tive (13). An et al analyzed the inhibin alpha expression (ABD 
Serotec, MCA951S, dilution 1:100) in 58 cases of GI‑GCTs, 30 
of them being positive (52%), with more common expression 
in colorectal than esophageal GCTs. Only 1 out of 3 gastric 
GCTs was positive (11). In contrast, Parfitt et al reported no 
expression of inhibin alpha (Cell Marque, dilution 1:25) in 7 
GI‑GCTs (15).

Fanburg‑Smith et al six histologic criteria of malignancy 
in their 73 cases of GCT which included: necrosis, spindling 
of tumor cells, increased nuclear‑to‑cytoplasmic ratio, nuclear 
pleomorphism, vesicular nuclei with prominent nucleoli and 
an increased mitotic rate with more than two mitoses/10 
high‑power fields (x200 magnification). Based on these 
criteria, they classified GCTs into benign (none of the criteria 
or focal pleomorphism), atypical (1 or 2 criteria) and malig‑
nant (3 to 6 criteria) (16). Even if in our case there was a small 
population of spindle cells within the tumor, it was insufficient 
in our opinion to define it as atypical; thus, we reported the 
tumor as a benign GCT. To the best of our knowledge, only 
two cases of malignant gastric GCT have been reported in the 
English literature; both patients were diagnosed in Japan (8).

The Ki‑67 proliferation index and p53 expression have been 
correlated with histologic classification and clinical course. 
Benign GCTs are commonly negative for p53 and the Ki‑67 
index is under 10%, while malignant GCTs show upregula‑
tion of p53 as well as a Ki‑67 index higher than 10% (10). In 
our case presented above, the Ki‑67 index was lower than 1%, 
which supported the benign character of the tumor.
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The best course of treatment for GI‑GCTs is resection by 
ESD. Lu et al published a study on 14 patients with esopha‑
geal GCTs treated by ESD. This research showed that this 
procedure removes the tumor entirely and also provides all 
the means necessary for pathological assessment. Moreover, 
patient follow‑up ranged from 4 to 40 months, during which 
no local recurrence was observed (17).

In conclusion, a GCT arising in the stomach is a rare condi‑
tion, mostly benign, which should be taken into consideration 
when a gastric polypoid lesion is examined. Inhibin alpha, 
along with S100 protein, prove to be valuable in the differen‑
tial diagnosis of GCTs from other tumors, but further studies 
should be performed to determine why tumor cells show 
immunohistochemical expression for inhibin alpha.

Table I. Antibodies used to establish the IHC profile of the tumor.

Antibody	 IHC expression	 Dilution	 Clone	 Company

S100	 Positive	 RTU	 Polyclonal	 Novocastra
Inhibin alpha	 Positive	 RTU	 R1	 Dako/Agilent Technologies, Inc.
CD56	 Positive	 500:1	 CD564	 Novocastra
CD68	 Positive	 RTU	 PG‑M1	 Dako/Agilent Technologies, Inc.
Ki‑67	 <1%	 RTU	 MIB 1	 Dako/Agilent Technologies, Inc.
CD34	 Negative	 RTU	 QBEnd 10	 Novocastra
CD117	 Negative	 RTU	 EP10	 Master Diagnostica
DOG1	 Negative	 RTU	 K9	 Novocastra
PanCK	 Negative	 RTU	 AE1/AE3	 Dako/Agilent Technologies, Inc.
Calretinin	 Negative	 RTU	 DAK‑Calret 1	 Dako/Agilent Technologies, Inc.

RTU, ready to use; IHC, immunohistochemistry.

Figure 1. (A) Low power view of the granular cell tumor arising in the submucosa, covered by gastric mucosa (H&E, original magnification x1). (B) High power 
view of the tumor cell’s granular cytoplasm (H&E, original magnification x40). Immunohistochemically, tumor cells showed strong expression of (C and D) 
S100 protein (C, original magnification x10; D, original magnification x40), (E) inhibin alpha (original magnification x20) and (F) CD56 (magnification x10; 
inset x40). 
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