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【 CASE REPORT 】

Primary Gastric Rhabdomyosarcoma

Naohiro Nakamura 1, Ryo Suzuki 1, Yu Takahashi 1, Atsushi Uwamori 1, Masataka Masuda 1,

Toshiro Fukui 1, Yuri Noda 2, Koji Tsuta 2 and Makoto Naganuma 1

Abstract:
Primary gastric rhabdomyosarcoma is extremely rare. An 87-year-old man visited our clinic with a chief

complaint of abdominal pain. Computed tomography (CT) and 18F-fluorodeoxyglucose positron emission

tomography-CT revealed a massive tumor originating from the muscularis propria of the stomach along with

splenic vein tumor thrombosis. We diagnosed the patient with primary gastric rhabdomyosarcoma by an en-

doscopic ultrasound-guided fine-needle aspiration/biopsy.
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Introduction

Rhabdomyosarcoma (RMS) is a soft-tissue sarcoma that

can occur anywhere in the body, including in tissues devoid

of skeletal muscles. RMS is common in children (1) but rare

in adults, where soft-tissue sarcomas constitute less than 1%

of all malignancies (2). RMS accounts for 3% of all soft-

tissue sarcomas. RMS commonly occurs at the genitourinary

(24%), parameningeal (16%), extremity (19%), orbit (9%),

other head and neck (10%), and miscellaneous other sites

(22%) (3). Most cases of gastrointestinal RMS are metas-

tatic disease, so primary RMS is extremely rare. A few case

reports of esophageal (4-7) and gastric RMS have been pub-

lished (8, 9).

We herein report an extremely rare case of primary gas-

tric RMS with splenic vein tumor thrombosis and very rapid

tumor growth despite radiotherapy in an adult. This case

was also valuable for demonstrating the features of RMS on

contrast-enhanced computed tomography (CT) , 18 F-

fluorodeoxyglucose positron emission tomography-CT

(FDG-PET/CT), and endoscopic ultrasound (EUS). We suc-

cessfully diagnosed this case using an EUS-guided fine-

needle aspiration/biopsy (EUS-FNA/B).

Case Report

An 87-year-old man presented to our clinic with a chief

complaint of abdominal pain. He had a history of hyperten-

sion and valvular heart disease. He was admitted for a fur-

ther examination of his abdominal pain.

On admission, his blood pressure was 127/58 mmHg, and

his pulse was 68 beats/min. A large, hard mass was palpated

from the epigastric lesion to the left side of the abdomen.

The laboratory findings showed mild anemia, elevated fibrin/

fibrinogen degradation products (FDP)-D-dimer (5.5 μg/

mL), and elevated levels of the tumor marker α-fetoprotein

(AFP; 24.9 ng/mL).

Contrast-enhanced CT revealed a 10.1×7.5-cm massive tu-

mor in contact with the gastric wall (Fig. 1a, b). The tumor

appeared to originate from the muscularis propria of the

stomach. The inside of the tumor had a mosaic pattern, and

hemorrhaging and tumor necrosis were suspected. Further-

more, CT revealed splenic vein thrombosis (Fig. 1c, d).

We therefore performed esophagogastroduodenoscopy

(EGD), and a prominent submucosal bulge was observed at

the posterior wall of the gastric body, but we were unable to

make a diagnosis by a biopsy because no tumor was ex-

posed (Fig. 2). We next performed FDG-PET/CT, which re-

vealed that the tumor showed prominent FDG accumulation

and a similar accumulation in the splenic vein (Fig. 3). CT
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Figure　1.　The arterial phase (a) and portal phase (b-d) of dynamic CT show a massive tumor in 
contact with the gastric wall, which may originate from the muscularis propria of the stomach and 
splenic vein thrombosis.
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Figure　2.　Esophagogastroduodenoscopy images (a, b) show a prominent submucosal bulge at the 
posterior wall of the gastric body.
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and FDG-PET/CT showed no findings suggestive of a pri-

mary lesion other than in the stomach.

To make a definitive diagnosis of the tumor, EUS-FNA/B

was performed (Fig. 4a-c). FNA/B was performed with a

22-gauge FNA needle (EZ Shot 3 Plus; Olympus, Tokyo,

Japan) and the Aloka ProSound F75 color Doppler (Hitachi,

Tokyo, Japan) (Fig. 4d). The punctures were performed

three times with a rapid on-site cytological evaluation

(ROSE).

A histologic examination revealed tissue fragments com-

posed of small round to spindle-shaped cells in the back-

ground of the blood clot. Tumor cells had atypical nuclei

showing dense chromatin and pale to eosinophilic cytoplasm

(Fig. 5a). Mitoses were found. Immunohistochemically, the

tumor was focal positive for AE1/3, diffusely positive for

desmin, myogenin, and CD56 (Fig. 5b-e). Ki-67 index was

80% (Fig. 5f). Detailed immunostaining results were tabu-

lated (Fig. 5g). We diagnosed the patient with primary gas-

tric RMS with splenic vein tumor thrombosis.

Because of his advanced age, surgery and chemotherapy
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Figure　3.　FDG-PET/CT revealed that the tumor had prominent FDG accumulation (SUVmax 14.2) 
and a similar accumulation in the splenic vein (SUVmax 9.9). Maximum intensity projection (a) and 
fused images (b-d).
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were considered difficult, so he opted for palliative radiation

therapy. Radiation therapy was conducted (30 Gy/10 fr). Af-

ter radiation therapy, his symptoms temporarily improved,

and he was discharged. However, two months after radiation

therapy, the tumor grew rapidly. CT showed that the tumor

had spread into the portal and intrahepatic portal veins, and

ascites and pleural effusion appeared (Fig. 6). The patient

ultimately died three months after his treatment.

Discussion

Sarcomas account for 1-2% of gastrointestinal malignan-

cies. The primary site was the stomach (50%), small bowel

(30%), colorectum (15%), and esophagus (5%) (10). Leio-

myosarcomas are the most common type; while other types

of sarcomas, such as synovial and granulocytic sarcomas,

have been reported in the gastrointestinal tract, they are ex-

tremely rare (11, 12). As in this case, RMS in adults is rare,

and primary RMS in the gastrointestinal tract is extremely

rare. Only a few cases of primary gastric RMS have been

reported (8, 9), and to our knowledge, there have been no

cases reported of primary gastric RMS with splenic vein tu-

mor thrombosis. Tumor thrombosis is a rare but serious

complication of a solid tumor. It is important to differentiate

between tumor thrombosis and venous thromboembolism

(VTE). FDG-PET/CT can help differentiate tumor thrombo-

sis from VTE owing to its similar metabolic uptake to that

of the tumor (13). Furthermore, the linear and focal FDG

uptake patterns with a high maximum standardized uptake

value (SUVmax) values in FDG-PET/CT may be use-

ful (14). In the present case, a linear FDG uptake and high

SUVmax (9.9) in the splenic vein were associated with tu-

mor thrombosis.

The differential diagnosis of tumors originating from the

muscularis propria of the stomach have been reported to in-

clude leiomyoma, gastrointestinal stromal tumor (GIST),

schwannoma (15), and sarcoma, including leiomyosarcomas

and RMS. The CT features of leiomyoma and schwannoma

show homogeneity (16). As in this case, the differential di-

agnoses of heterogenous tumors are GIST and sarcoma, in-

cluding leiomyosarcoma and RMS.

The US features of abdominal RMS reportedly include an

inhomogeneous echo structure, and color Doppler flow im-

aging has shown rich blood flow signals (17). To our knowl-

edge, there have been no cases reports describing the EUS

features in RMS. The CT features of RMS reported that
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Figure　4.　EUS and color Doppler imaging of the tumor (a: 7.5 MHz, b: 6 MHz, c: 12 MHz) and an 
EUS-FNA/B was performed (d: 7.5 MHz). The tumor originated from the muscularis propria, and 
dilated vessels were present in the submucosa.
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Figure　5.　A histologic examination revealed tissue fragments composed of small round to spindle-
shaped cells in the background of a blood clot. Tumor cells had atypical nuclei showing dense chro-
matin and pale-to-eosinophilic cytoplasm (Hematoxylin and Eosin staining; a). Immunohistochemi-
cally, the tumor was focally positive for AE1/3 (b) and positive for desmin (c), myogenin (d), and 
CD56 (e). The Ki-67 index was 80% (f). Detailed immunostaining results are presented (g).
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DOG1 - CD99 -
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Figure　6.　(a-d) CT shows that the tumor had spread into the portal and intrahepatic portal veins, 
and ascites and pleural effusion appeared.

a b

c d

density was lower than muscle density, necrosis was present

but no calcification or hemorrhage (18). Furthermore, the

contrast-enhanced CT feature reported heterogenous en-

hancement, and the enhancement in the delayed scan was

more obvious; the peripheral enhancement was more signifi-

cant than the central enhancement (16), but the CT features

of RMS were nonspecific (19). FDG-PET/CT is a valuable

tool for initial staging and may be a predictor of the out-

come (20), but GISTs have been reported to show FDG ac-

cumulation, schwannoma also have been reported to show

FDG accumulation (21). Therefore, in the present case, US,

CT, and FDG-PET/CT features were as discussed above, but

it is difficult to diagnose RMS using US, CT, and FDG-

PET/CT without a histologic examination.

Furthermore, there are no cases of gastrointestinal RMS

diagnosed using an EUS-FNA/B. The standard for the diag-

nosis of gastrointestinal cancers is an endoscopic biopsy; the

same has been reported for RMS (5, 8, 9). The gold stan-

dard for a final diagnosis for RMS is the immunohisto-

chemical staining of the endoscopic biopsy sample (9), but

others have reported that a biopsy alone may not be suffi-

cient to make a diagnosis (8), with surgical resection re-

quired. In the present case, no tumor was exposed, so an

EUS-FNA/B was performed. Furthermore, because surgery

was not possible due to his advanced age, only an EUS-

FNA/B specimen was used to make the diagnosis. This

specimen was a small one, so the whole tumor was not as-

sessed. We consider the lesion to be a possible RMS, as far

as we could tell from this specimen. However, although ex-

tremely rare, the possibility that an RMS component of car-

cinosarcoma was collected cannot be ruled out.

RMS has been classified by the World Health Organiza-

tion into four histologic subtypes: embryonal, alveolar, pleo-

morphic, and spindle cell/sclerosing RMS (22). In adults,

the histologic subtypes of RMS are the pleomorphic subtype

(45%), alveolar (40%), and embryonal (15%) (23). In the

present case, pathological examinations showed round to

spindle-shaped tumor cells with concentrated chromatin, so

the subtype was thought to be embryonal RMS.

The management of RMS in adults is unknown because

its frequency is extremely low. The standard treatment for

adult RMS follows that created for children, as proposed by

the Intergroup Rhabdomyosarcoma Studies (IRS) (9). These

treatments include multimodality treatment consisting of sur-

gery, chemotherapy, and radiation. Surgery is the mainstay

treatment for adult RMS. IRS protocols recommend radio-

therapy to control the tumor (10), with reduced recurrence

and mortality rates (24). Furthermore, IRS protocols recom-

mend chemotherapy to improve the survival rate. The rec-

ommended regimen is combination chemotherapy of vincris-
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tine, actinomycin, etoposide or ifosfamide, and cyclophos-

phamide.

In the present patient, because of his advanced age, sur-

gery and chemotherapy were not feasible, so he underwent

palliative radiation therapy.

The prognosis of RMS in adults is worse than in chil-

dren (25). Pleomorphic RMS has been reported to have the

worst prognosis (26), while alveolar RMS had a better prog-

nosis than other subtypes (23). Others have reported that in-

dependent prognostic factors for the overall survival were al-

veolar RMS, R0 resection, and adjuvant radiotherapy (27).

However, the prognosis of gastric RMS is unclear, so the ac-

cumulation of more such cases is needed in the future.

In conclusion, primary gastric RWS with splenic vein tu-

mor thrombosis diagnosed by an EUS-FNA/B is extremely

rare. The accumulation of more cases is needed to clarify

further clinical characteristics and establish a treatment strat-

egy for RMS in adults.
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