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Osteosarcomas are malignant neoplasms that are known to 
occur in most species; in humans, these lesions are the most com-
mon primary bone tumor (excluding hematopoietic intraosse-
ous tumors) in adolescents and young adults.7 Osteosarcoma 
accounts for more than 70% of malignant bone tumors in cats and 
80% of those in dogs.2,16 Osteosarcoma rarely arises spontaneous-
ly in either domestic or experimental rabbits.1,5,10,13,14 We recently 
reported a rabbit that had an osteosarcoma of the right gleno-
humeral joint.9 Several cases of rabbit osteosarcoma have been 
published, but a comprehensive study has not been reported. 
Here we describe an additional case of osteosarcoma in a rabbit 
and review the sites, biologic behavior, and histopathologic types 
of osteosarcoma in rabbits.

Case Report
A 7-y-old, female, crossbred pet rabbit weighing 2.6 kg was re-

ferred by a local veterinarian with the complaint of swelling and 
bleeding in the tarsal region of the right hindlimb. A mass about 
1 cm in diameter was present in the tarsal joint. Radiographs re-
vealed bone lysis and hyperplasia extending to the distal tibia 
and calcaneal tuberosity (Figure 1), subluxation of digital joints of 
the forelimb, swelling of mediastinal lymph nodes, and liver en-
largement. Lung metastasis was not detected on the radiograph. 
The serum ALP level was 147 U/L. The mass was excised by CO2 
laser under inhalation anesthesia, but 3 d later the rabbit devel-
oped respiratory failure and died. Necropsy was performed at 
the local hospital, and tissue samples including the tumor mass, 
lungs, and liver were submitted to Nihon University for histo-
pathologic examination. The rabbit had a past history of uterine 
adenocarcinoma and leiomyoma.

The removed tissues were fixed in 10% neutral buffered for-
malin, and paraffin-embedded samples were sectioned at 5 μm. 
The thin sections were stained with hematoxylin and eosin 

and Masson trichrome for light microscopic examination. Im-
munohistochemistry was performed by using the streptavidin–
biotin–peroxidase method with mouse antihuman cytokeratin 
monoclonal antibody, mouse antihuman vimentin monoclonal 
antibody (Dako Japan, Tokyo, Japan), and mouse antibovine os-
teocalcin monoclonal antibody (Cosmo Bio LSL, Tokyo, Japan).

Grossly, serous fluid had accumulated in the pleural cavity 
and bloody fluid in the abdominal cavity. The lungs contained 
scattered gray spots measuring 0.5 to 1 mm in diameter. The liv-
er appeared yellowish in color. Histologically, the mass of the 
right tarsal joint was composed of ovoid to short-spindle cells 
with atypical nuclei containing a moderate amount of chroma-
tin and eosinophilic cytoplasm. Numerous mitotic figures and 
multinucleated giant cells were present (Figure 2). Neoplastic 
cells were located around eosinophilic and amorphorus osteoid 
in the intercellular matrix (Figure 3), which stained positively 
with Masson trichrome. Fibrovascular proliferation was noted 
in these areas. Small foci of tumor cells with osteoid formation 
were scattered throughout the lung and were accompanied by 
pulmonary emphysema and congestion. The hepatocytes showed 
diffuse fatty degeneration and sinusoids were dilated and con-
gested. Tumor cells were not present in the liver. Immunohisto-
chemistry revealed that tumor cells were negative with regard 
to anticytokeratin antibody but immunopositive with regard to 
antivimentin and antiosteocalcin antibodies (Figure 4). Osteocal-
cin antibody strongly reacted with the cytoplasm of the neoplastic 
cells, including giant cells.

Discussion
Canine osteosarcoma develops in large breeds, and body 

weight gain, particularly an increase in body height, constitutes 
the highest risk factor for osteosarcoma.16 The present rabbit was 
of average size. Although large species of rabbit exist, the correla-
tion between the development of osteosarcoma and body size 
remains unclear. In dogs and cats, the appendicular skeleton is af-
fected most frequently.16 About 75% of canine osteosarcomas arise 
in limb bones, about 2 times more frequently in the forelimbs than 
hindlimbs.8 In cats, osteosarcomas occur nearly 2 times more 
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and giant cell types.15,16 Some feline osteosarcomas are characterized 
by the presence of multinucleated giant cells, sometimes in large 
numbers.12 In the present case, the tumor was composed of ovoid 
to short spindle-shaped, histiocyte-like cells with abundant osteoid 
formation. In addition, the rabbit tumor contained many multinucle-
ated giant cells, similar to a characteristic feature of feline osteosar-
comas. Most previously reported cases of rabbit osteosarcoma have 
been classified as productive osteoblastic osteosarcoma, typically 
composed predominantly of osteoid and bone. Only one case of ex-
traskeletal osteosarcoma in rabbits was reported to be of the fibro-
blastic type, with rudimentary osteoid formation.13

Osteocalcin is an osteoblast-specific marker. In an immuno-
histochemical study using antiosteocalcin antibody, osteocalcin 
had 70% sensitivity and 100% specificity for the detection of os-
teoblasts. In the present case, like the osteosarcoma in the right 
glenohumeral joint, isolated tumor cells consistently reacted with 
antiosteocalcin antibody.9 These results indicate the osteocalcin is 
a good choice for a diagnostic marker of the rabbit osteosarcoma

frequently in the hindlimbs than forelimbs.17 In contrast, half of 
the published rabbit cases of osteosarcoma developed in the skull 
or facial bones (Table 1). The next most common site in rabbits 
was an appendicular joint, as in the current case.

Pulmonary metastases occur in most dogs with osteosarcoma 
of the limbs.15 Except for fibroblastic lesions, most rabbit osteo-
sarcomas metastasize to the lungs, abdominal organs, or sub-
cutaneous tissue (Table 1). The present rabbit had pulmonary 
micrometastases, suggesting that osteosarcoma in this species 
carries a high risk of metastasis. Canine osteosarcomas are con-
sidered to invade the joint cavity or juxta-articular bones only 
rarely.16 In the current rabbit, the tumor affected the tarsal joint 
region involving the distal tibia of the right hindlimb. It may be 
difficult from the clinical signalment to determine whether an os-
teosarcoma of the skeleton involved the joint or whether the joint 
itself was the primary site.

Osteosarcomas in dogs are classified histologically into poorly 
differentiated, osteoblastic, chondroblastic, fibroblastic, telangiectatic, 

Figure 2. Numerous osteoclast-like giant cells (arrow) were present in 
the tumor tissue. Hematoxylin and eosin stain; bar, 20 μm.

Figure 4. Tumor cells stained positively with antiosteocalcin mono-
clonal antibody. Bar, 10 μm.

Figure 1. A mass developed in the tarsal joint region (arrow) of the right 
hindlimb. Bone lysis and hyperplasia were present in the mass.

Figure 3. Abundant osteoid formation in the tumor tissue. Hematoxylin 
and eosin stain; bar, 20 μm.
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Serum ALP levels are often elevated in dogs with osteosarco-
ma.16 The serum ALP level was reported as an important prog-
nostic factor in 75 dogs with osteosarcoma of the limbs.3 Serum 
ALP levels were higher in experimental rabbits with osteosar-
coma than in normal rabbits.20 The serum ALP level in the pres-
ent rabbit (147 U/L) was much higher than the normal range in 
rabbits (4 to 16 U/L).10 Because the current rabbit died soon after 
surgery, the correlation between the serum ALP level and progno-
sis remain unclear. However, evaluation of the ALP level is useful 
as a diagnostic factor for rabbits with osteosarcoma.

Although primary bone neoplasia may be uncommon in rab-
bits, several case reports have accumulated and facilitate the 
study of the clinical and pathologic features of osteosarcomas in 
this species.
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Table 1. Osteosarcoma in rabbits

Signalment (breed, age, sex) Primary site Metastasis Histologic type Reference

Dutch, 7.5 y, female Skull Present Productive osteoblastic osteosarcoma 1
American chinchilla, 2.5 y, female Multicentric; 

facial bone
Present; 

subcutaneous  
involvement

Productive osteoblastic osteosarcoma 5

Polish dwarf, 1 y, female Sacrococcygeal joint Present; 
subcutaneous  
involvement

Productive osteoblastic osteosarcoma 11

Not indicated, 7.5 y, female Mandible Not indicated Not indicated 6
Rex, 7.5 y, male Upper lip; extraskeletal Not present Fibroblastic osteosarcoma 13
Rex, 7.5 y, male Rib Present Productive osteoblastic osteosarcoma 14
New Zealand white, 1.5 y, male Mandible Present Productive osteoblastic osteosarcoma 18
New Zealand white, 6 y, male Mandible Present Productive osteoblastic osteosarcoma 20
Not indicated, older than 2 y, female Proximal tibia Not present Osteochondoroma? 19
Crossbred, 6 y, male Glenohumeral joint Not indicated Productive osteoblastic osteosarcoma 9
Crossbred, 7 y, female Intertarsal joint Present Productive osteoblastic osteosarcoma Current
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