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PAROSTEAL FIBROUS MAXILLARY OSTEOSARCOMA IN A HORSE: A CASE REPORT 
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Abstract- Osteosarcoma is the most frequent malignant bone tumor in domestic animals and humans, representing 80-85% of malignant 
bone tumors in dogs [9, 10] and about 70-75% in cats. Only a few cases of osteosarcoma have been reported in horses with the majority  in 
the mandible of young horses [3]. Maxillary osteosarcoma causes disruption of the bones with subsequent disruption of the dental arcade 
and interference with mastication [3, 5]. We describe a case of primitive parosteal fibrous maxillary osteosarcoma in a 16–year old Anglo-
Arabian horse, hospitalized first for a clinical diagnosis of sinusitis. This case is also unusual in that generally maxillary fibrous osteosarco-
mas are low grade malignancies with minimal potential to metastatize, yet in this case the tumor had already spread to a regional lymph 
node by the time the horse was presented for examination, confirming the unpredictability of osteosarcoma. 
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Text 
Osteosarcoma is a malignant neoplasm of bone, in which malig-
nant osteoblasts produce osteoid and immature bone [1]. The most 
characteristic feature of the osteosarcoma is the production of 
osteoid, which is nevertheless not always easily or conclusively 
identifiable, because it has no specific staining reaction. The tumor 
is higly malignant and usually metastatizes early. Osteosarcoma is 
the most common bone tumor in domestic animals and humans 
and it represent 80% of all malignant bone tumors in dogs [9, 10] 
and 70% in cats [3]. Tumors of the head and neck are very rare in 
horses, but classic central osteosarcomas are still one of the most 
common sarcomas of the head and neck region [7]. The majority of 
reported cases of equine osteosarcomas occurred in the head and 
were more frequent in mandible of young horses [2, 3, 8, 11].  The  
predominant subtype is fibroblastic osteosarcomas [3]. Many fac-
tors have been hypothesized to play a role in pathogenesis of oste-

osarcomas in humans and animals, including viruses, chemicals, 
ionizing radiations, chronic diseases, metallic implants, trauma, 
bone infarcts, certain skeletal diseases and disorders and other 
host factors such as body size and sex [13]. Pain and swelling are 
usually the initial clinical signs. Occasionally there is mild to moder-
ate enlargement of the regional lymph nodes [4]. Serological find-
ings are not pathognomonic but increased alkaline phosphatase 
and lactic dehydrogenase (LDH) have been reported as unfavora-
ble prognostic factors  [4]. 
 
Case report 
A 16 year old Anglo-Arabian horse presented to the Veterinary 
School of the University of Perugia with a large, firm painful mass 
of the head. 
The horse, had bilateral purulent nasal discharge, normal shape 
and mobility of the nostrils, reduced air flow on the right, and inspir-

Citation: Leonardi L., Roperto F., Sforna M., Angeli G. and Gialletti R. (2012) Parosteal Fibrous Maxillary Osteosarcoma in a Horse: A Case 
Report. Veterinary Science Research, ISSN: 0976–996X & E-ISSN: 0976–9978, Volume 3, Issue 1, 2012, pp.-44-47. 
 
Copyright: Copyright©2012 Leonardi L., et al. This is an open-access article distributed under the terms of the Creative Commons Attribu-
tion License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are cred-
ited.  



Bioinfo Publications   45 

 

atory noise from the nostrils, and was hospitalized for sinusitis. The 
sinuses appeared misshapen, with right-sided asymmetry, and 
dullness on digital percussion of the right maxillary and frontal si-
nuses. Physical and endoscopic examination revealed complete 
occlusion of the right nostril due to the presence of a large, firm 
painful hard mass in the rostral portion of the right maxillary sinus 
overlying the palatal portion of the right maxillary alveolar ridge in 
the region of the molar teeth. Submaxillary lymph nodes were en-
larged, and ultrasound revealed that one node had patchy hypo-
and hyper-echogenic areas, and areas of mineralization. The radio-
graphic examination showed the presence of a radiopaque mass, 
similar to bone, that was round with irregular edges and involved 
the maxillary sinus and to some extent the frontal sinus. Endoscop-
ic examination confirmed a mass in the maxillary sinus which over-
flowed into the frontal sinus. Biopsy was attempted using a Jam-
shidi bone biopsy needle but the hardness of the mass did not 
allow a significant amount of tissue to be collected. A CAT scan 
was done to assess the boundaries of mass to determine if it could 
be surgically excised. CT findings reveal the presence of a  neofor-
mation developed expecially inside the caudal maxillary sinus, the 
frontal sinus and the concho-frontal sinus and characterized by a 
quite homogeneous bone-like density. Its borders was well distin-
guished from the normal skeletal base. There were no meaningful 
alteration of the bone of the skull except a deviation of the nasal 
septum and a osteolytic lesion of the maxillary bone were was per-
formed a surgical opening of the maxillary sinus. 
 
Pathological findings 
Gross examination revealed a hard mass 18.00 cm x 12.00 cm  x 
09.00 cm involving the right maxilla, the upper hard palate and the 
first and second molars. The tumor was ovoid and well demarcated 
by a thick pseudocapsule. Externally, the mass had multifocal are-
as of mineralization and necrosis and diffuse hemorrhages with 
peripheral reactive bone and focal reactive fibrous tissue. A com-
plete necropsy was performed, and there was no gross evidence of 
metastasis in other organs or tissues. 
 
Histopathology 
samples for histopathology were taken from several areas of the 
mass, fixed in 10% neutral buffered formalin, decalcified and em-
bedded in paraffin. Sections of 4-5 μm were cut and stained with 
hematoxylin-eosin (HE). There were no areas in which the tumor 
penetrated into medullary bone of the maxilla. Histologic sections 
revealed that the tumor involved the superficial cortical bone of the 
maxilla and the upper hard palate. The tumor was characterized by 
ossified areas with well-developed trabeculae of woven bone par-
tially embedded in a fibroblastic stroma. There was a moderate 
cellular atypia and moderate mitotic rate. The neoplastic cells were 
pleomorphic with milde signs of anisocytosis and anisokariosis. 
The intertrabecular stromal cells were composed of a mixture of 
both spindle-shaped and round cells. In addition, there were is-
lands of lymphocytes, osseous necrosis, hemorrhage and rare 
multinucleated cells compatible with osteoclasts. A submaxillary 
lymph node contained the same neoplastic cells described in the 
primary mass, which also involved related vessels. The findings 
were most consistent with a medium-grade fibroblastic osteosar-
coma with irregular islands of osteoid surrounded by pleomorphic 

sarcoma cells. The diagnosis was confirmed by 2 other 
pathologists who reviewed the original histopathological samples. 
The final diagnosis was medium-grade parosteal fibrous maxillary 
osteosarcoma with metastasis to a regional lymph node. 
Immunohistochemistry (IHC) was performed using the avidin-biotin 
complex method (ABC). The following primary antibodies were 
used: pancytokeratin (1:200, pH 9.0, Dako, Denmark, AE-1/AE-3) 
and polyclonal rabbit anti-S100 (1:1000; Dako, Denmark). Three-
amino-9-ethylcarbazole (AEC Substrate-Chromogen, Dako, Den-
mark) was used as a chromogen and Carazzi’s hematoxylin as a 
counterstain. Negative controls were performed in the same man-
ner, omitting the primary antibody. The malignant cells were nega-
tive for both pancytokeratin and S-100. 
 
Discussion 
Parosteal osteosarcoma was first descripted in the long bones of 
humans in 1950 by Geschickter and Copeland [7] and craniofacial 
parosteal osteosarcoma was first reported in humans in 1961. To 
the authors’ knowledge, this case represent the first report of a 
parosteal fibrous maxillary osteosarcoma in a horse. Although oste-
osarcoma is the most frequent malignant bone tumor in humans 
and animals, this tumor is very rare in horses, particularly in the 
maxilla. Radiographic investigations demonstrated continuity with 
cortical bone in contrast to periosteal lesions, which are generally 
distinguished by an intact cortex [3, 14]. In humans parosteal oste-
osarcomas usually overgrowth their base of origin, whereas the 
periosteal variant tends to remain within the confines of its base [6, 
7, 12]. This case is unusual in that generally maxillary fibrous oste-
osarcomas are low grade malignancies with minimal potential to 
metastasize, yet in this case the tumor had already spread to a 
regional lymph node by the time the horse was presented for ex-
amination, confirming the unpredictability of osteosarcoma. An 
accurate diagnosis requires correlation of clinical, radiographic, 
histologic and immunohistochemical data. The horse was eu-
thanized at the time of diagnosis. 
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Fig. 1- ulcerated mass in the right maxilla before surgery 
 

Fig. 2- CT findings reveal the presence of a mass involved the 
caudal maxillary sinus, the frontal sinus and the concho-frontal 
sinus, characterized by a quite omogeneous bone-like density. 

 

Fig. 3- gross features of the tumor with destructive growth inside 
the maxillary involved bone 

Fig. 4- fibroblastic pattern, the tumor is composed of sheets of 
streaming neoplastic spindloid cells, with sheets of osteoid sur-
rounded by sarcomatous cells with large and irregular nuclei. h&e 
stain, 10x 

Fig. 5- submaxillary lymph node: direct tumor infiltration with 
endolymphatic microfoci of tumor. h&estain, 10x. 
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Fig. 6- fibroblastic pattern with activation of osteoclastic activity 
and osteoid production surrounded by pleomorphic sarcoma cells 
and mitotic figures. h&estain, 20x 

Fig. 7- fibroblastic pattern with activation of osteoclastic activity 
and osteoid production surrounded by pleomorphic sarcoma cells 
and mitotic figures. h&estain, 40x 
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