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Abstract : Rhabdoid tumor is an aggressive neoplasm of animals and human. It is similar with

rhabdomyosarcoma histopathologically. But cellular origin of this neoplasm showed no striated muscle

origin by immunohistological and ultrastructural studies. Castrated male Shit-tzu dog, 6 years old, had

a mass in the left gluteal region near to the tail. The mass was examined histopathologically and

immunohistologically. Histopathologically, the tumor was consisted of large polygonal cell with abundant

eosinophilic cytoplasm. The nuclei in some cells were marked eccentrically located. Immunohisto-

chemically, many neoplastic cells were positive for vimentin. These findings were similar to

histopathological and immunohistological features of human rhabdoid tumor and few rhabdoid tumors

in animals. 
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Introduction

Rhabdoid tumor (RT) is highly aggressive neoplasm

of unknown cellular origin in human, usually occurring

in the kidney and central nervous system of infants or

children. RT is originally described as the variant of

Wilms’ tumor during the evaluation of National

Wilms’ Tumor Study results [2]. And it is primarily

a kidney tumor that occurs mainly in children [1]. Later

RT was reported in many other tissues including skin,

heart, thymus, liver, soft tissue, central, and peripheral

nervous system [6]. It was similar with rhabdomyo-

sarcoma under the light microscope by histopatho-

logically. But cellular origin of this neoplasm was

revealed no striated muscle origin by immunohisto-

logical and ultrastructural studies. The exact pathogenesis

of RT is unknown. So it was called to “rhabdoid” [10].

In animals, RT was reported in the gastric wall of

an aged orangutan [8], the brain of a dog [9], the orbit

of a horse [4], and cutaneous tissue in a cat [5]. The

diagnosis of RT is based on the characteristics of

histopathological, ultrastructural, and immunohistoche-

mical features [9]. Histopathologically, RT is typically

composed of large polygonal to globoid eosinophilic

cells with globular intracytoplasmic inclusions. Nuclei

are vesicular, often with marginated chromatin, and

contain large distinct nucleoi. Ultrastructurally, the

cytoplasmic inclusion is composed of discrete aggregates

of intermediate filaments, arranged in whorls. And

cytoplasmic inclusion which is aggregates of the

intermediate filaments react consistently with vimentin

antibody in immunohistochemistry. Less frequently, RT

reacts to cytokeratin, epithelial membrane antigen, glial

fibrillary acidic protein, or neuron-specific enolase,

respectively by the cases and occurred region [4, 5, 8, 9].

Case report

A six years old castrated male Shit-tzu dog brought

to a local veterinary clinic with subcutaneous

proliferative mass in the left gluteal region near to the

tail. The mass was firm and poorly circumscribed with

4 × 3.5 × 4.5 cm in size. The excised gluteal mass was

slightly lobulated and white to gray colored mucoid

discharges on the cut section. The dog was vaccinated

according to routine vaccination program and had no

medical history relating the tumor. No abnormality was

founded in physical and radiographic examination.
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Complete blood count and serum chemistry results

were within normal limits except blood urea nitrogen

and phosphorus (Table 1). But they were slight

elevation compared with reference range. A surgical

excision was performed due to physical discomfort.

The specimen was examined histopathologically and

immunohistologically. It was fixed with 10% neutral-

buffered formalin, and paraffin-embedded tissues were

sectioned at 4 µm-thicks and stained with hematoxylin

and eosin. After heating, deparaffinization in xylene,

rehydration in graded alcohols, blockage of endogenous-

peroxidase. Mouse monoclonal antibodies against α-

SMA (Dako, USA), vimentin (Dako, USA) and desmin

(Dako, USA) were used as primary antibodies. 

In the histopathological examination, the mass

consisted of large polygonal to round cell with

abundant cytoplasms showing high cellularity and

vascularity (Fig. 1A). The neoplastic cells formed

cellular sheet and/or nest infiltrated in adipose tissue.

Tumor cells had abundant eosinophilic cytoplasms and

prominent round to oval vesicular nuclei as well as

round hyaline-like inclusions and eccentric crescent-

shaped nuclei in some of them (Fig. 1B). The

neoplastic cells showed moderate pleomorphism. In

addition, tumoric cells had positive immunoreactivity

for vimentin (Fig. 1C) except α-SMA and desmin. The

expression of vimentin was differential diagnostic

method of other tumors which were similar to

histopathological appearance. All the microscopic

features were similar to the previous results of the RT

occurred in human and animals. 

Discussion

RT is a very aggressive and metastasized highly in

human and animal cases. In aged orangutan case, large

gastric masses were present around the cardia and in

Table 1. Serum chemistry results of the case

Item (Unit) Value Item (Unit) Value

ALP (U/L) 45 Calcium (mg/dL) 10.9

GGT (U/L) 1 Phosphorus (mg/dL) 2.2

AST (U/L) 35 Cholesterol (mg/dL) 179

ALT (U/L) 46 CK (U/L) 182

BUN (mg/dL) 33.7 Total protein (g/dL) 8.2

Creatinine (mg/dL) 0.5 Albumin (g/dL) 2.9

Glucose (mg/dL) 103 Globulin (g/dL) 5.3

Amylase (U/L) 319

Fig. 1. (A) Neoplastic cells were admixed with adipose

tissue and collagenous stroma. (B) Tumoric cells revealed

characteristics of rhabdoid cells having eosinophilic

cytoplasmic inclusions and pleomorphic and large

eccentrically-placed nuclei with vesicular chromatin. (C)

Strong positive immunoreactivity for vimentin were

observed and some neoplastic cells exhibiting eccentric

nuclei and intracytoplasmic globular inclusions (arrows). A

(scale bar = 100 µm) and B (scale bar = 50 µm): H&E

stain, C (scale bar = 50 µm): ABC method.
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the corpus, which is metastasis to the liver, pancreas,

and right ovary [8]. RT that occurred in the horse was

invasive as well. It appeared to take only approximately

3 months to affect the entire orbit and metastasize to

the lymph nodes of the head and neck as well as the

surrounding tissue [4]. In contrast to previous studies,

our case revealed localized tumoric mass in

subcutaneous gluteal region and no metastasis in the

physical and radiographic examinations.

In human, renal RT and extra-renal RT containing

chest wall, thymus, heart, liver, pelvis, uterus, vulva,

prostate, urinary bladder, soft tissue, skin, and

paravertebral region have been studied. Renal RT affect

mainly in young age characterizing extremely poor

prognosis whereas extra-renal RT occurred in wide

ranged age [1, 3, 7]. Few RT reports in animals

revealed various occurred age range such as the gastric

RT of the old orangutan (34y), the brain tumor of the

dog (1.5y), orbital RT in the horse (2y) and cutaneous

RT in an old cat (13y), except in regard to originated

regions of tumor [4, 5, 8, 9]. 

The neoplastic cells in RTs are consistently positive

for vimentin and often co-express other marker of

myogenic (α-smooth muscle actin, desmin), epithelial

(cytokeratin, epithelial membrane antigen), and neuroe-

ctodermal (neuron specific enolase, S-100 protein, glial

fibrillary acidic protein, neurofilament) derivation [5].

Other markers except for vimentin were used to only

identify the neoplastic origin. This suggested that

immunoreaction for vimentin is the diagnostic clue for

the RT.

It is considered that typical morphological features

and vimentin immunoreactions were important differential

diagnostic marker of RT in animals and human

although there are only few reports of RT occurred in

animals. Our results demonstrate that the histopathological

and immunohistochemical features of canine RT are

quite similar to human case. In addition, the current

report may be important in identifying RT based on

histopathological and immunohistological findings.

However, greater follow-up of larger numbers of cases

are required to perform for prognosis and elucidate the

relationship between RT in dogs and humans.
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