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Abstract 

 

Osteosarcoma is a malignant primary tumor of the bone, which is considered rare in birds. This report describes an 

osteoblastic osteosarcoma in a scarlet macaw (Ara macao), which was apathetic with progressive weight loss, and had a 

tumor in the distal portion of the femur and proximal tibiotarsus with ulcerated pododermatitis in the contralateral limb. 

Euthanasia was elected due to poor diagnosis after radiographic and cytological examination. Histopathology and 

immunohistochemistry were performed and confirmed the diagnosis of an osteoblastic osteosarcoma with hepatic and 

pulmonary metastases. 
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Introduction 

 

Osteosarcoma is a malignant tumor primary of the 

bone characterized by proliferation of malignant 

osteoblasts with production of osteoid or immature bone 

(26). Although it is a rare neoplasm in birds, it is the most 

frequent malignant primary tumor of the bone in avian 

species (7, 22), and it tends to occur on the extremities, 

usually adjacent to joints (2). Therapeutic protocols for this 

neoplasm are poorly described in birds. In some reported 

cases, amputation of affect limb has been described. 

However, in most reported cases of avian osteosarcoma 

were left untreated and the patient subjected to euthanized 

(1, 3, 7, 11, 13, 24). Despite the fact that it has been 

described in many different avian species (3, 7, 9, 11, 13, 

17, 21, 24), there are few reports of osteosarcoma in 

psittacines, which include a blue-fronted Amazon parrot 

(Amazona aestiva) (8) and budgerigars (1, 21). 

Scarlet macaw (Ara macao) is a psittacine 

naturally occurring mostly in Central America and in the 

northern part of South America, inhabiting tropical forests. 

This specie is currently classified as least concern, based 

on IUCN Red List of Threatened Species criteria (12). 

However, increasing studies about the Psittacidae family is 

of great interest since the Brazilian fauna includes several 

of its members, with some endangered species as well as 

some popular pet species (10). 

This report aims to describe a case of osteoblastic 

osteosarcoma in a captive scarlet macaw (Ara macao). 

 

Case Report 

 

An adult scarlet macaw (Ara macao) was found 

apathetic in its enclosure at the Belo Horizonte Zoological 

Garden (Belo Horizonte, Brazil) after a period of 

approximately two weeks of progressive weight loss. 

Physical examination revealed a tumor in the distal portion 

of the femur and proximal tibiotarsus of the left limb, and 

ulcerated pododermatitis in the contralateral limb. A 

mediolateral radiograph of the left limb was taken, 
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demonstrating that the mass was composed of non-

mineralized tissue with low radio-opacity, and evident 

osteolysis in the affected femur and tibiotarsus (Fig. 1). A 

cytologic examination was performed through fine-needle 

aspiration of the mass, which revealed polygonal to 

fusiform cells with intense anisocytosis and cell 

pleomorphism, often characterized by abundant cytoplasm, 

and with intense anisokaryosis, including atypical nuclei 

and one mitosis figure per 10 higher magnification fields 

(400x) with a little extracellular matrix (Fig. 2), which was 

compatible with a presumptive diagnosis of sarcoma. 

Euthanasia was elected due to poor prognosis, and a 

thorough necropsy was performed. 

 

 
Figure 1. Mediolateral radiograph of the left limb with a 

large area of soft tissue with low radio-opacity around the 

distal femur and proximal tibiotarsus, with marked 

osteolysis of the preexisting adjacent bone (arrow). 

 

 
Figure 2. Cytologic aspirate with an abundant population 

of fusiform cells with intense anisocytosis and 

pleomorphism. Cells have an abundant cytoplasm, with 

intense anisokaryosis, including atypical and bizarre 

nuclei, and one mitotic figure in this particular microscopic 

field (arrow). Panotico Fast, 400X. 

 

Grossly, a tumor with 4cm x 4cm x 3cm was 

observed in distal epiphysis of the left femur and adjacent 

proximal tibiotarsus (Fig. 3A), with irregular and soft 

surface and a firmer consistency in the deeper parts of the 

mass. On cut surface, it was multilobulated, white and 

poorly demarcated, extending to the adjacent muscle and 

into the medullary canal of the femur and tibiotarsus (Fig. 

3B). The liver had two soft and whitish millimetric foci in 

the left lobe (Fig. 3C), the lungs presented multifocal to 

coalescent areas depressed and dark red (Fig. 3D), and the 

spleen was slightly enlarged and pale. Samples of these 

organs and of the tumor lesion were collected, fixed in 

10% buffered formalin, submitted for routine histological 

processing and stained with hematoxylin and eosin (HE) 

for microcopy analysis. Selected sections were also stained 

with Masson’s trichrome, alcian blue, and picrosirius red. 

 Histologically, the neoplastic tissue was non-

encapsulated, poorly demarcated, lytic and infiltrative, 

consisting of mesenchymal cells arranged in bundles with 

extracellular deposition of collagenous matrix 

morphologically compatible with non-mineralized osteoid 

(Fig. 4). Neoplastic cells had scanty and slightly basophilic 

cytoplasm. Nuclei were round to oval, sometimes bizarre, 

with granular chromatin and single to multiple large and 

prominent nucleoli. Nuclear pleomorphism with intense 

karyomegaly was also observed. There were eight mitotic 

figures per 10 higher magnification fields (400x), with 

moderate numbers of bi and multinucleate cells. Both 

lungs and the liver (Fig. 5) presented multifocal areas of 

losses of their normal architecture with focally extensive 

and well delimitated areas containing cells with the same 

characteristics of the tumor previously described. 

Additionally, the spleen had loss of its architecture with an 

infiltrative proliferation characterized by a sheet of round 

cells with scarce basophilic cytoplasm, large round nuclei, 
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sometimes cleaved, with granular chromatin and 

prominent large central nucleoli. There were marked 

anisokaryosis and anisocytosis with eventual karyomegaly, 

and five mitosis figures per 10 higher magnification fields 

(400x), which was diagnosed as a round cell malignant 

tumor, presumptively a lymphoma.  

 Immunohistochemistry of the primary bone tumor 

was performed using vimentin mouse monoclonal antibody 

(RV202; Santa Cruz biotechnology) at 1:100 dilution. 

Positive controls included previously tested avian tissues, 

and for negative controls the primary antibody was 

replaced with buffer. Neoplastic cells consistently 

expressed vimentin (Fig. 6). 

 Due to the observation of both osteosarcoma and 

a round cell tumor, a PCR for detection of avian leukosis 

virus (J subgroup) was performed using paraffin-embedded 

samples of the spleen and the primary bone tumor. DNA 

extraction from paraffinized tissues was performed as 

described (23). Template DNA concentration and quality 

was assessed by spectrophotometry (NanoVue; GE, 

Healthcare, UK). Appropriate positive and negative 

controls were included. Amplification was performed 

using primers targeting sequences of HPRS-10, an 

envelope J subgroup gene of the avian leukosis virus 

(GGATGAGGTGACTAAGAAAG and 

CGAACCAAAGGTAACACACG) using previously 

described parameters (25). PCR results were negative in 

both tissues. 

  

 

 
Figure 3. Scarlet macaw (Ara macao) with osteosarcoma. A. Left limb, distal portion of the femur and proximal tibiotarsus, 

with an irregular multilobulated, white and soft tumor. B. cross section of the neoplasm. C. Metastasis in liver characterized 

by a soft and whitish millimetric nodule in the left lobe (arrow). D. Congested lungs with no macroscopic evidence of 

metastasis. 
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Figure 4. Osteoblastic osteosarcoma in a scarlet macaw (Ara macao). A. Mesenchymal cells with scanty and slightly 

basophilic cytoplasm arranged in bundles. Hematoxylin and eosin, bar = 50 μm. B. Extracellular deposition of collagenous 

matrix morphologically compatible with non-mineralized osteoid (arrow). Hematoxylin and eosin, bar = 50 μm. Masson's 
trichrome (C, D), Alcian blue (E, F) and polarized picrosirius red (G, H) evidenced the characteristic of the extracellular 

matrix of the tumor, collagenous (intense blue in Masson's trichrome),  poor in glycosaminoglycans (slightly blue in alcian 

blue stain) and rich in collagen type I (red and thick fibers at polarized picrosirius red), bar = 50 μm. 
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Figure 5. Hepatic metastasis of the bone osteosarcoma of the scarlet macaw (Ara macao). A-D. Expansive tumor with 

abundance of extracellular matrix with histochemical features similar to the primary tumor, Hematoxylin and eosin (A), 

Masson's trichrome (B), Alcian blue (C) and polarized picrosirius red (D), bar = 100 μm. 
 

 

 
Figure 6. Osteoblastic osteosarcoma in a scarlet macaw 

(Ara macao). Strong and diffuse intracytoplasmic 

immunoreactivity of neoplastic cells for vimentin. DAB 

chromogen; counterstained with hematoxylin, bar = 50 μm. 

Discussion 

 

 To the best of our knowledge, this is the first 

report of an osteoblastic osteosarcoma in a scarlet macaw 

(Ara macao). Osteosarcoma is considered a rare tumor in 

avian species. In domestic mammals, particularly in the 

dog, osteosarcomas are found mostly in the metaphysis of 

long bones of the appendicular skeleton, although it may 

also primarily affect other bones (ribs, bones of the head 

and vertebrae) as well as soft tissues (6). Reported cases in 

birds affect mostly proximal or distal extremities of long 

bones such as femur, humerus, and tibiotarsus, whereas 

unusual locations for osteosarcomas include the mandible, 

bones of the head, orbit and intraocular tissues (17, 19, 24). 

Similarly, osteosarcomas develops more often in the 

appendicular skeleton of dogs and humans, usually 

affecting only one bone (14) and, in this case, the 

neoplasm affected primarily the distal epiphysis of the 

femur, also involving the proximal tibiotarsus and 

compromising both cortical and medullary. In this case, 
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cytological evaluation was important for defining 

malignancy and supporting clinical decision making 

associated to the poor clinical condition of the animal. 

 Since the appendicular skeleton is most 

commonly affected, lameness is usually the earliest clinical 

manifestation in most cases in dogs and cats (26) as well as 

in birds (5, 16). In this case, there was obvious loss of 

function of the affected limb, with an ulcerated 

pododermatitis of the contralateral limb, likely due to 

overload. There is not much information available about 

radiographic features of primary bone neoplasms in birds, 

but it is known that, in domestic animals, osteosarcomas 

may induce lytic, mixed, or productive lesions, and the 

osteoblastic type is often associated with lytic lesions (26). 

In this case, the presence of a mass with soft nearly 

radiolucent tissue associated with marked osteolysis of the 

adjacent bone is compatible with the diagnosis of 

osteoblastic osteosarcoma. 

 Although metastases in avian osteosarcomas are 

uncommon (22), this scarlet macaw had hepatic and 

pulmonary metastases. Similar to this case, another 

osteoblastic osteosarcoma metastasis has been described in 

a chicken (7), where the liver had multiple nodules 

replacing the normal parenchyma with histology that 

resembling this case. 

 The macaw in this case also had a malignant 

round cell neoplasm in the spleen. Lymphoma is the most 

common lymphoid neoplasia in psittacine and passerine 

species (4). Although these tumors are largely attributed to 

viral infections, little is actually known about their 

etiology. In poultry, the development of sarcomas and 

lymphomas is often associated with retroviruses belonging 

to the avian leukosis/sarcoma group, which results in 

important economic losses (15, 18). However, in this case 

there was no amplification of avian leukosis viral DNA 

from samples of the spleen and osseous neoplasm. 

However, the gene target was from subgroup J, one of the 

six subgroups described which although have a broad host 

range, may not be the subgroup associated with the disease 

of this case. Importantly, aging is another predisposing 

factor to be considered in this case due to the increased 

lifespan of captive animals and, therefore, increased 

cumulative genetic damage due to environmental 

carcinogenic agents (20), which may lead to spontaneous 

tumors in the absence of viral infections. 

 In conclusion, this is the first reported case of 

osteoblastic osteosarcoma in a scarlet macaw. This animal 

also had a malignant round cell tumor, which was an 

accidental finding in this case, and its association with 

viral infection could neither be confirmed nor ruled out. 
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