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Abstract 

 

Soft tissue sarcomas are a heterogeneous group of malignant neoplasms with different morphological patterns of 

mesenchymal lineage. This type of neoplasm is most commonly found in the subcutaneous tissue but is rare in solid organs, 

such as the liver and kidneys. This paper describes the main anatomopathological alterations in the liver of a Wistar rat 

(Rattus norvegicus) with soft tissue sarcoma. A two-year-old male pet Wistar rat was referred to the Laboratory of 

Veterinary Pathology at the Federal University of Fronteira Sul. The owner reported apathy and the animal died during 

physical examination. At necropsy, 10 ml of a reddish liquid was found in the thoracic cavity. The left lateral liver lobe 

contained a 5-cm mass of heterogeneous surface composed of whitish parenchyma and red multifocal lesions extending to 

the surface of the liver.  Moreover, whitish dotted spots intercalated with dark and more friable spots were found in the 

whole left lateral liver lobe. Histopathological evaluation of the nodule revealed the formation of spindle cells in parallel 

bundles with slightly eosinophilic cytoplasm, elongated nucleus, hyperchromatic to granular chromatin, and inconspicuous 

nucleolus. Extracellular matrix and mineralization were also observed. An area with proliferation of spindle cells with 

elongated cytoplasm, round to oval nuclei, sometimes hyperchromatic, consistent with cells found in the liver was noted in 

the mesenteric lymph node and omental node. Masson Trichrome staining revealed tumor cells stained in blue. 

Immunohistochemistry was performed and revealed positive staining for vimentin and negative for pan-cytokeratin, S100, 

desmin and factor VIII. Thus, the histological, histochemical and immunohistochemical evaluations suggested hepatic 

fibrosarcoma. This report showed the histological and immunohistochemical findings of a poorly described tumor in a 

Wister rat in veterinary literature. 
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Introduction 

 

Soft tissue sarcomas (STS) are a heterogeneous 

group of malignant neoplasms with various morphological 

patterns of mesenchymal lineage (1). It originates from 

primitive mesenchymal cells that have undergone changes 

in their genetic material, producing, for example, atypical 

striated muscle and adipose tissue (1). There are more than 

50 distinct histological subtypes of sarcomas (4). The 

mesenchymal tissues originate from the mesoderm and are 

responsible for lining body cavities and forming 

connective and muscular tissues (10). Therefore, this type 

of neoplasm can be distributed in several anatomical sites. 

Primary hepatic sarcomas are extremely rare in all 

species and the identification of the cell origin can be 

challenging (4, 6, 7, 10). In human medicine, the liver is 

the primary metastatic site for soft tissue sarcoma from 

different locations. However, primary hepatic soft tissue 

sarcomas are extremely rare (4, 6, 7). The definitive 

diagnosis is made through biopsy for histopathological and 
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immunohistochemical evaluation (1). Histopathological 

evaluation is necessary to define the histological subtype 

(10) and the immunohistochemical analysis is essential for 

its histogenesis (6). 

Rats (Rattus norvegicus) have a low incidence of 

tumors and most neoplasms are benign (15). In a study 

carried out from 1980 to 1995 with 930 rats, the authors 

observed that the incidence of tumors was higher in males 

than in females, of which the endocrine and integumentary 

systems would be involved in 74% of cases of spontaneous 

neoplasms in these animals (14). The present study aimed 

to describe the morphological and immunohistochemical 

features of hepatic soft tissue sarcoma in a Wistar rat. 

 

Case report 

 

A two-year-old male Wistar rat (Rattus 

norvegicus) weighing 300 grams was sent to the 

Veterinary Pathology Laboratory of the Veterinary 

University Hospital Unit (LVPVUHU) of the Federal 

University of Fronteira Sul. In his medical history, the 

owner mentioned apathy, while the physical examination 

revealed dyspnea. During the physical examination, the 

animal died and was referred for necropsy. The 

anatomopathological evaluation showed good general 

condition and markedly pale mucous membranes. 

At the inspection of the thoracic cavity, 10 ml of 

dark red liquid was found. The lung had circular, 

multifocal to coalescing yellowish areas, firm consistency 

and cystic appearance; a moderate amount of white jelly-

like substance flowed while opening the lungs; the right 

caudal lobe showed a discrete reddish area. In the 

abdominal cavity, omentum revealed reddish multifocal 

nodules; slightly whitish after opening. The liver was 

increased in volume, friable, with multiples masses in the 

left lobe of approximately 5 cm (Fig. 1) with a 

heterogeneous surface composed of whitish parenchyma. 

The cause of death was a secondary hypovolemic shock 

due to liver neoplasia. 

Microscopic evaluation of liver revealed 

proliferation of spindle cells with slightly eosinophilic 

cytoplasmic, elongate nucleus, hyperchromatic to granular 

chromatin, inconspicuous nucleolus (Fig. 2). Neoplastic 

cells were arranged in parallel bundles. There was a 

marked cellular and nuclear pleomorphism with 14 mitotic 

figures per 10 high-power fields (400x). In certain areas, 

these cells were in the middle of a slightly eosinophilic 

extracellular matrix. Multifocal presence of chondroid 

matrix, rare groups of hepatocytes, ductal hyperplasia and 

presence of thrombi were noted. The histopathological 

evaluation suggested soft tissue sarcoma. 

Diffuse lymphoid hyperplasia and medullary 

hemorrhage were observed in the regional lymph node. An 

area with proliferation of spindle cells with elongated 

cytoplasm, round to oval nuclei, sometimes 

hyperchromatic, consistent with the cells found in the liver 

was noted. Lung showed alveolar collapse, presence of 

focal areas with dilatation and rupture of alveoli, type II 

pneumocytes hyperplasia, multifocal lymphoplasmacytic 

infiltrate, with the morphological diagnosis of mild, 

multifocal lymphoplasmacytic pneumonia associated with 

emphysema, but it was not possible to identify the 

etiological agent. Histologically, the cystic areas were 

characterized by circumscribed dilatations, sometimes 

lined with flattened epithelium. A collapse of the alveoli 

and foci of mixed inflammatory infiltrate were seen around 

the affected area. Proliferation of spindle cells with a 

slightly eosinophilic cytoplasmic nucleus, elongated 

nucleus, granular hyperchromatic chromatin, discrete 

nucleoli, identical to the liver, was observed in omental 

adipose tissue, i.e. positive for metastasis. Masson's 

trichrome staining was performed in the liver to confirm 

the tumor origin according to Buzatto et al. (5). Neoplastic 

cells appeared blue while adjacent normal hepatocytes 

stained red, suggesting a primary fibrosarcoma. 

 

 
Figure 1. Gross morphology of the lateral left hepatic lobe 

showing a 5-centimeter diameter mass. 

 

 
Figure 2. Histopathological evaluation of hepatic soft 

tissue sarcoma from a Wistar rat. It is possible to observe 

neoplastic fusiform cells with intense pleomorphism and 

nuclear atypia. An adjacent healthy hepatic tissue is also 

observed. Hematoxylin and eosin staining, 20x. 
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 To confirm the tumor histogenesis, 

immunohistochemical analysis was performed using the 

antibodies pan-cytokeratin, vimentin, S100 and desmin. 

For immunohistochemistry (IHC), 4-μm-sections were cut 

from the paraffin blocks, mounted onto charged slides 

(StarFrost, Knittel, Germany) and kept at 55° C for 24 

hours. The antigen retrieval process was performed with 

citrate buffer (pH 6.0) in a pressure cooker (Pascal, Dako, 

Carpinteria, CA, USA). The slides cooled to room 

temperature for 20 minutes and were incubated with 8% 

hydrogen peroxide diluted in methanol for 10 minutes. 

Afterward, the slides were washed with TRIS buffer pH 

7.4 and were blocked with non-specific protein with a 

commercial product (Protein Block, Dako, Carpinteria, 

CA, USA). Then, the slides were incubated overnight with 

the primary antibodies: anti-pan-cytokeratin (AE1/AE3, 

Invitrogen, Carlsbad, CA, USA), anti-vimentin (V3, Dako, 

Carpinteria, CA, USA), S100 (Dako, Carpinteria, CA, 

USA), anti-factor VIII (Dako, Carpinteria, CA, USA) and 

desmin (Dako, Carpinteria, CA, USA), at dilutions of 

1:300, 1:300, 1:100, 1:800 and 1:50, respectively. A 

polymer system was applied as the secondary antibody 

conjugated to peroxidase (Envision, Dako, Carpinteria, 

CA, USA) and 3'-diaminobenzidine tetrahydrochloride 

(DAB, Dako, Carpinteria, CA, USA) was used as the 

chromogen for a 5-min incubation, followed by Harris 

hematoxylin counterstain. The negative control was 

performed by replacing the primary antibodies with TRIS 

buffer solution. Normal rat skin was used as a positive 

control for pan-cytokeratin and vimentin. For S100 and 

desmin, a cerebellum sample and a rat muscle sample were 

used, respectively. The blood vessels were used as positive 

control for Factor VIII. Tumor samples were negative for 

pan-cytokeratin (Fig. 3A), S100 (Fig. 3B) and desmin (Fig. 

3C) and positive for vimentin (Fig. 3D). Tumor samples 

were also negative for Factor VIII. Thus, the association 

between histopathology, Masson's trichrome staining, and 

the immunohistochemical panel indicated a primary 

diagnosis of fibrosarcoma. 

 

 
Figure 3. Immunohistochemistry staining of a hepatic fibrosarcoma. A. S100 immunohistochemistry of primary hepatic 

tumor. It is possible to observe negative expression by neoplastic fusiform cells. A normal rat cerebellum was used as 

positive control (insert). B. Negative expression of desmin in a primary hepatic soft tissue sarcoma. A normal rat muscular 

fiber was used as positive control (insert). C. Immunohistochemistry for pan-cytokeratin in a hepatic tumor. Note the 

negative expression of pan-cytokeratin by the fusiform cells (blue staining) and the remaining hepatic ducts showing 

positive pan-cytokeratin expression. D. Vimentin expression in a primary hepatic soft tissue sarcoma. There is a diffuse 

vimentin-positive expression by neoplastic cells. Scale bar 50µM. 
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Discussion 

 

Soft tissue sarcomas are a very uncommon 

primary hepatic tumor in different species and comprise a 

group of tumors with similar prognosis (7, 9, 14, 15). The 

behavior of the tumor is variable, and metastasis is 

common in some species (4, 6, 7, 9, 10, 14, 15). The liver 

is the most common metastatic site for soft tissue sarcomas 

in humans, whereas in other mammals soft tissue sarcomas 

rarely develop metastasis (4-7, 9, 10, 14, 15, 17). In a 

study conducted by Walsh and Poteracki (18) with 1370 

Wistar rats, the most common neoplasms were pituitary 

adenoma, mammary fibroadenoma, mammary 

adenocarcinoma, adrenal cortical adenoma and 

endometrial stromal polyp. Regarding neoplasms that 

affected the liver, hepatic adenoma (0.73% in males) and 

cholangioma (0.88% in males) were the most common. 

Thus, the prevalence of hepatocellular neoplasms in Wistar 

rats was low. Bomhard et al. (2) reported nine adenomas 

and five carcinomas in Wistar rats, totaling 2.3% of all 

neoplasms found. 

To our knowledge, there is no previous report of a 

primary hepatic soft tissue sarcoma in a Wistar rat. Only 

one study conducted by Mahesh et al. (12), revealed a 

fibrosarcoma in the liver; however, this neoplasm was 

induced by tapeworm larvae Strobilocerus fasciolaris. 

Since rats are laboratory animals and their 

lifespan is generally short, it is difficult to identify the 

incidence of tumors in these animals as tumors are more 

common in older ages. According to Trotte et al. (17), 

there were few tumor cases in animals up to 18 months, 

which can be explained by the use of rodents in 

experiments. The liver is responsible for metabolizing and 

detoxifying xenobiotics; therefore, chronic toxicity can 

induce hepatocarcinogenesis (11, 16). Interestingly, no 

previous studies with Wistar rats have revealed 

cartilaginous matrix formation in liver tumors. 

Hepatoblastoma may show the presence of osteoid and 

bone formation; however, the organoid structures from this 

neoplasm are arranged around vascular spaces, and its cells 

are smaller and strongly basophilic. Thus, the histological 

evaluation of this case suggested soft tissue sarcoma (16). 

In this case report, we identified lymph node 

metastasis involvement with no neoplastic lesions in the 

other organs. Grossly, no lymph nodes showed alterations. 

However, we randomly collected a mediastinal lymph 

node for histopathological analysis. Interestingly, even 

without gross alteration, we identified a metastatic focus in 

this lymph node.  In our opinion, the liver was the primary 

site, whereas the lymph node is a metastatic site, as lymph 

nodes are the most common metastatic sites for various 

tumors. Moreover, the lymph node and omentum are 

accompanied by lymphatic vessels near the tumor, thus 

being the first locations in contact neoplastic cells (7, 9, 

14, 15). 

The animal presented dyspnea during the physical 

examination, indicating lung involvement. However, the 

histological evaluation of the lungs was negative for 

metastasis. Although the macroscopic evaluation of the 

organ raised suspicions of metastasis due to multifocal 

round structures, the microscopic analysis allowed the final 

diagnosis of mild, multifocal lymphoplasmacytic 

pneumonia associated with BALT hyperplasia. Thus, the 

suspicious of metastasis foci in the lung was discarded. 

The cause of death was a secondary hypovolemic 

shock due to liver neoplasia. The size of the neoplasm 

caused an acute vascular collapse due to tumor rupture. It 

has already been described by Ferraz et al. (8), which 

reported the risk of death from hypovolemic shock due to 

tumor rupture. 

The microscopic features found in the liver 

suggested a tumor of mesenchymal origin. Among the 

malignant mesenchymal tumors, leiomyosarcoma and 

fibrosarcoma are the most common histological pattern.  

According to Barros (1), mesenchymal neoplasms are 

usually spindle-shaped; as such, these cells are arranged 

and interlocked in bundles. Moreover, it was observed 

moderate to intense pleomorphism and cellular atypia. 

Pan-cytokeratin negative expression excluded the 

possibility of an undifferentiated hepatic carcinoma, while 

S100, factor VIII and desmin staining excluded a neuronal, 

vascular and muscle origin, and the positive vimentin 

expression indicated a mesenchymal tumor (7). 

 

Conclusions 

  

 The morphological, histopathological, 

histochemical and immunohistochemical features 

confirmed a fibrosarcoma of the liver as a primary 

diagnosis. This tumor had metastatic lesions, indicating 

that hepatic fibrosarcoma in Wistar rats has a poor 

prognosis. 
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