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ARTICLE INFO ABSTRACT

Article history: INTRODUCTION: Gastric leiomyomas are benign mesenchymal tumors, comprising about 2.5% of gastric
Received 24 February 2018 neoplasms, which can be difficult to differentiate from gastrointestinal stromal tumors which have malig-
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nant potential. Granular cell tumors in the abdominal wall are also rare. Since mesenchymal tumors are
difficult to diagnose by imaging, further studies are needed to establish the diagnosis.
PRESENTATION OF CASE: A 60-year-old asymptomatic woman underwent routine upper endoscopy and
was found to have a gastric submucosal lesion. Computed tomography scan also showed an abdominal
wall mass. The appearance of both lesions on imaging studies were similar, but it was unclear if the two
lesions had the same origin. Endoscopic ultrasound-guided fine needle aspiration biopsy of the gastric
lesion was insufficient to establish the diagnosis. Laparoscopic-endoscopic cooperative resection of the
gastric lesion and ultrasound-guided core-needle biopsy of the abdominal wall mass enabled pathological
diagnosis of both lesions.
DISCUSSION: Diagnostic imaging findings of these two lesions were similar. Histologic and immunohis-
tochemical studies are essential to establish a definitive diagnosis. Laparoscopic-endoscopic cooperative
surgery may be an effective minimally invasive approach, allowing both pathological diagnosis and com-
plete resection of a gastric submucosal tumor, especially when endoscopic-ultrasound guided fine needle
aspiration or biopsy fails to make the diagnosis.
CONCLUSION: Laparoscopic-endoscopic cooperative surgery can be an effective minimally invasive
approach to resect some lesions. This is first report of the patient with a synchronous gastric leiomyoma
and an intramuscular granular cell tumor in the abdominal wall.

© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Gastric leiomyomas represent approximately 2.5% of all gastric
neoplasms [1], while gastrointestinal stromal tumors (GISTs) are
the most common mesenchymal tumors of the stomach [2]. Gastric
leiomyomas share many characteristics with GISTs, although GISTs

Abbreviations: GIST, gastrointestinal stromal tumor; FNA, fine needle aspira-
tion; SUV, standardized uptake value; CT, computed tomography; MRI, magnetic
resonance imaging; '8F-FDG-PET, 18F-fluorodeoxyglucose positron emission
tomography.
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have malignant potential [3,4]. Diagnosis of a gastric leiomyoma
by imaging studies is often difficult [1,5]. Endoscopically obtained
biopsy specimens may be insufficient to establish the diagnosis due
to the thick overlying mucosa [6]. Fine-needle aspiration obtained
with or without endoscopic ultrasound guidance may be adequate
to establish the pathological diagnosis of a submucosal tumor [6].
The diagnostic yield of aspiration biopsies of gastric lesions is not
high [7]. Granular cell tumors are rare and typically originate from
the head, neck and tongue [8]. Overall, <1% of all granular cell
tumors are malignant [9]. The abdominal wall is an extremely rare
site for granular cell tumors [10].

We report a patient with a gastric leiomyoma and an intramus-
cular abdominal wall granular cell tumor which showed similar
features on diagnostic imaging. Laparoscopic-endoscopic cooper-

2210-2612/© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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Fig. 1. Upper gastrointestinal endoscopy showed a 30 mm submucosal polypoid lesion on the posterior wall of the proximal stomach (a). Endoscopic-ultrasound showed
that the submucosal tumor was homogenous with an echogenicity similar to that of the normal muscularis (arrow) (b).

Fig. 2. Contrast-enhanced computed tomography (CT) scan revealed poorly enhanced tumors in the stomach (a) and the anterior abdominal wall (b) (arrows). Axial enhanced
T1-weighted image on magnetic resonance imaging showed similarly homogeneous moderate enhancement in both gastric (¢) and abdominal wall lesions (d) (arrows).
18F-fluorodeoxyglucose positron emission tomography CT scan revealed 18FDG uptake only in the abdominal wall lesion with a maximum standardized uptake value of

1.92 (e, f) (arrows).

ative surgery enabled both establishing a pathological diagnosis
and resection of the gastric submucosal tumor [11]. This work is
reported in line with the SCARE criteria [12].

2. Presentation of case

An asymptomatic 60-year-old Japanese woman with no signif-
icant past medical history underwent routine upper endoscopy,
which revealed a 30 mm submucosal lesion on the posterior wall
of the proximal stomach (Fig. 1a). Endoscopic ultrasound showed
a homogeneous low echo lesion in the muscularis of the gastric
wall (Fig. 1b). Endoscopic ultrasound-guided fine-needle aspira-
tion biopsy was performed twice, but was insufficient to establish
a diagnosis. An incidental soft tissue mass was found in the ante-
rior abdominal wall by contrast-enhanced computed tomography
(CT) scan, and further evaluated with magnetic resonance imaging

(MRI). CT scan revealed poorly enhancing lesions in the stomach
(Fig. 2a) and anterior abdominal wall (Fig. 2b). Axial T2 - weighted
images on MRI scan showed a homogeneous low signal intensity
and enhanced T1-weighted image showed homogeneous moder-
ate enhancement of both the gastric (Fig. 2c) and abdominal wall
lesions (Fig. 2d). Fluorine-18 fluorodeoxyglucose positron emis-
sion tomography (18F-FDG-PET) CT revealed '8F-FDG uptake only
in the abdominal wall tumor with a maximum standardized uptake
value (SUVmax) of 1.92 (Fig. 2e, f). It was considered that the gas-
tric submucosal tumor and abdominal wall tumor may be of similar
origin, possibly with malignant potential. Laparoscopic-endoscopic
cooperative surgery was used to resect the gastric submucosal
tumor. Ultrasound-guided core-needle biopsy of the abdominal
wall tumor was performed. The gastric submucosal tumor was
composed of two white solid areas, each about 20 mm (Fig. 3a).
Histopathologic examination showed elongated fusiform cells with
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Fig. 3. (a) The gastric lesion was resected with laparoscopic-endoscopic cooperative surgery and showed two solid tumors, 23 and 22 mm in diameter. (b) Histopathological
findings established the diagnosis of gastric leiomyomata, with spindle-shaped cells arranged in an interlacing and palisading pattern with few mitoses (Hematoxylin-Eosin
stain, 40x ). (c) Immunostaining revealed that the cells were positive for a-smooth muscle actin (100x ). (d) Core needle biopsy of the abdominal wall tumor revealed polygonal
cells with eosinophilic, granular cytoplasm and vesicular nuclei spreading in the muscle and adipose tissue (Hematoxylin-Eosin stain, 100x ). (f) The cells stained positive for

S-100 (100x).

abundant eosinophilic cytoplasm proliferating in a palisading man-
ner (Fig. 3b) with few mitoses. Immunohistochemically, c:-smooth
muscle actin was positive in the gastric lesion (Fig. 3c) but C-kit and
CD34 were negative. Histopathologically, the ultrasound-guided
core needle biopsy of the abdominal wall lesion revealed sheets
of polygonal cells with eosinophilic, granular cytoplasm and vesic-
ular nuclei (Fig. 3d), and S-100 was positive (Fig. 3f). C-kit, CD34,
MyoD1 and Myogenin were negative. These results confirmed that
the gastric submucosal lesion was a leiomyoma and the abdominal
wall mass was a granular cell tumor. The patient had an uneventful
hospital course and was discharged. Her abdominal wall granular
cell tumor has been followed for 12 months with no evidence of
recurrence.

3. Discussion

Gastric submucosal tumors are often asymptomatic, and are
usually discovered incidentally during routine upper gastroin-
testinal endoscopy [4]. Gastric leiomyomas are a rare type of
gastrointestinal mesenchymal tumor that arise most commonly in
the muscularis propria or muscularis mucosae of the stomach [13],
which they have in common with GISTs, making them hard to dif-
ferentiate using diagnostic imaging studies such as contrast MRI, CT
scan or endoscopic ultrasound [5]. GISTs generally have malignant
potential, including the development of metastases [4]. The main
issues in asymptomatic patients with gastric submucosal tumors is
to determine whether or not the tumors have malignant potential
[4] and the necessity for resection.

Granular cell tumors are mesenchymal benign lesions which
comprise about 0.5% of all soft tissue tumors [14]. The malig-

nant potential of granular cell tumors is thought to be quite low
[9]. Common sites for granular cell tumors include the tongue
(40%), breast (15%), respiratory tract (10%) and esophagus (2%)
[15], but rarely originate in the abdominal wall'?, In this patient
with a gastric leiomyoma and intramuscular abdominal wall gran-
ular cell tumor, the diagnostic imaging studies of both lesions
appeared similar, suggesting that the two lesions might be related.
Endoscopic ultrasound-guided fine needle aspiration biopsy of the
gastric lesion was performed twice but the specimens were inade-
quate to establish the diagnosis.

The best radiographic modality for the characterization of gran-
ular cell tumors is reported to be MRI [16]. Benign granular cell
tumors are classically iso-intense or brighter than muscle on T1-
weighted sequences. On T2-weighted sequences, the signal from
the central portion of the lesion is classically iso-intense with mus-
cle or suppressed fat. However, these findings are similar to the
gastric submucosal tumor in this patient. Malignant granular cell
tumors have been described with invasion of adjacent structures
[17] and the border of the abdominal wall tumor in this patient
was also unclear on MRI imaging.

Esophageal leiomyomas generally have lower '8F-FDG uptake
[18], although '8F-FDG uptake in gastric leiomyomas has not been
wellinvestigated [1]. 1®F-FDG uptake in this patient was negative in
the gastric submucosal tumor although the abdominal wall tumor
showed low uptake at 1.92 SUVpax. The PET-CT scan suggested
that these two tumors may have different origins. Histologic and
immunohistochemical studies were essential, since we could not
eliminate the possibility of a malignancy.

The location of gastric submucosal tumors may be difficult to
determine laparoscopically, because of their small size or intralu-
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minal growth pattern [11]. Laparoscopic-endoscopic cooperative
surgery is a particularly good approach to evaluate a mass growing
in an intra-luminal area such as gastric submucosal tumors [19]
and is less invasive than open resection. The diagnostic yield of
endoscopic ultrasound-guided fine needle aspiration or biopsy for
gastric submucosal tumors was reported to range from 34 to 79%
[7]. Laparoscopic-endoscopic cooperative surgery was performed
in this patient for to establish the pathological diagnosis, since fine
needle aspiration did not provide an adequate sample.
Immnohistochemically, leiomyomas are generally positive for
a-smooth muscle actin and desmin, and are negative for C-kit and
CD34 [20]. Granular cell tumors are derived from Schwann cells
of peripheral nerve fibers [10]. The expression of markers such
as S-100 [20] and neuron-specific enolase demonstrates the his-
togenetic derivation of granular cell tumors from Schwann cells.
The features of malignant granular cell tumors include spindle-cell
morphology, necrosis, prominent nucleoli, an increased nuclear-to-
cytoplasmic ratio, nuclear pleomorphism and an increased rate of
mitosis [8]. To be diagnosed as a malignant granular cell tumor,
at least three of these features must be met [8]. Histologic and
immunohistochemical studies of the resected gastric submucosal
tumor obtained by laparoscopic-endoscopic cooperative surgery
and of the abdominal wall lesion using a core needle biopsy con-
firmed that the gastric submucosal tumor was a leiomyoma and
the abdominal wall tumor was a benign granular cell tumor.
Based on the studies obtained, the gastric leiomyoma and the
abdominal wall granular cell tumor in this patient are not asso-
ciated. These two rare mesenchymal tumors were incidentally
synchronous in this patient. Laparoscopic-endoscopic cooperative
surgery was useful to establish the pathological diagnosis and also
allowed a curative resection of the gastric submucosal tumor.

4. Conclusion

In summary, we report two synchronous rare lesions in a 60-
year-old woman, including a leiomyoma of the stomach and an
abdominal wall granular cell tumor. Diagnostic imaging studies of
the two lesions appeared similar, which suggested a similar ori-
gin. Laparoscopic-endoscopic cooperative surgery was useful for
both establishing the diagnosis and allowing complete resection of
gastric submucosal tumor.
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