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Sinonasal Osteosarcoma in a Horse
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ABSTRACT

Background: Osteosarcomas are common malignant bone tumors described in dogs, humans and cats. However, there 
are rare reports in horses. The tumor etiology has not been fully elucidated. Clinical signs are associated to the tumor 
size, location and growth characteristics. When located on the face, the most common findings are facial distortion, nasal 
discharge and inspiratory dyspnea. The aim of this study was to report an osteoblastic osteosarcoma in a horse, located on 
the right maxillary region with projections into the corresponding nostril.
Case: A 6-year-old mixbreed saddle gelding, presenting bay coat was admitted to a University Hospital with a chronic 
sinusitis history. The animal was previously examined and treated by other veterinarians, who suspected of odontogenic 
maxillary sinusitis, and therefore a repulsion of the fourth premolar from the right maxilla hemiarcade was performed. 
However, an improvement of the clinical signs was not observed and subsequently the gelding was referred to a Veterinary 
Hospital. During physical examination the patient presented dyspnea, tachypnea and tachycardia. An increase on the face 
size was observed, together with a fetid and purulent nasal discharge. During oral cavity inspection, a diagonal wear was 
detected at the occlusal surface of the right hemiarcade; food accumulation was seen at the dental extraction site, and a 
communication with the rostral maxillary sinus was evidenced, from where a purulent fetid discharge was draining. At the 
radiographic exam, well defined margins of a tumor were observed, with adjacent bone lysis and the presence of a central 
nucleus showing a gross granular mineral radiopacity, distorting the frontal and nasal bones. During the endoscopic exam, 
a mass partially occluding the right nasal cavity close to the nasal opening was seen, which was blocking the progression 
of the endoscopy. However, during the left cavity inspection, at the end of the nasal septum a mass with irregular surface 
was detected emerging from the border of the right choana, which extended up to the nasopharynx region. The diagnosis 
was established based on clinical evaluation and histopathological findings of the tumor, which confirmed osteoblastic 
osteosarcoma. The animal was euthanized due to poor clinical conditions and prognosis. There was no evidence of metas-
tasis to other organs during necropsy.
Discussion: The majority of reported osteosarcoma cases in horses do not define the tumor histopathological subtype. The 
occurrence of metastasis in equine osteosarcoma is not well established, however it seems to be uncommon. It is important 
to emphasize the relevance of performing a necropsy in patients presenting osteosarcoma, in order to establish a pattern 
concerning the metastasis incidence in the species. The predominant osteosarcoma location is the mandible, although there 
are few reports in the paranasal sinuses and appendicular skeleton. The tumor usual location makes the treatment difficult 
because of the impossibility of performing a complete surgical resection, which leads to a euthanasia decision. Although 
osteosarcoma has been little reported in horses, it should be a differential diagnosis for facial alterations and paranasal 
sinuses abnormalities, which would contribute to an early diagnosis and increase the chances of a favorable prognostic.
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INTRODUCTION

Osteosarcoma is a primary malignant tumor 
of mesenchymal tissues, notably of the bone tissue, 
showing an infi ltrative growth pattern and leading to 
and extensive destruction of the adjacent areas [10]. 
The tumor is classifi ed according to the histological 
patterns: poorly differentiated, osteoblastic, chondro-
blastic, fi broblastic, telangiectatic and giant cells type 
[19]. The most affected regions are the mandible bones, 
while there are rare reports on the paranasal sinuses 
[1,4] and appendicular skeleton [1].

The objective of this study was to report an 
osteoblastic osteosarcoma in the nasal cavity and the 
maxillary paranasal sinuses of a horse, describing the 
clinical, radiographic, hematological and histopa-
thological alterations, as well as the endoscopy and 
necropsy fi ndings.

CASE

A mixbreed saddle gelding, presenting bay 
coat and aging 6-year-old was admitted to a University 
Hospital with a chronic sinusitis history. The animal 
was previously examined and treated by other vete-
rinarians, who suspected of odontogenic maxillary 
sinusitis. After radiographic evaluation, they perfor-
med a repulsion of the fourth premolar from the right 
maxilla hemiarcade. However, an improvement of 
the clinical signs was not observed after 90 days of 
treatment and therefore the gelding was referred to a 
Veterinary Hospital.

During physical examination the patient was 
alert, presenting inspiratory dyspnea, uneven airfl ow 
in the nostrils (less airfl ow in the right nostril), pink 
mucous membranes, capillary refi ll time of 2 s and a 
rectal temperature of 38.0ºC. During the hospitalization 
period, the gelding showed tachycardia (mean 52 ± 5 
bpm) and respiratory rate of 10 ± 6 rmm.

Upon face inspection, the right maxillary 
region was increased, showing a hard consistency at 
palpation with low sensitivity to pain (Figure 1-A). 
There was a tumor with irregular surface and hard 
consistency close to the opening of the nasal cavity, 
which was partially obstructing the nostril, making 
breathing diffi cult. In addition, a foul smelling and 
purulent nasal discharge was observed. There were 
no alterations at tracheal and pulmonary auscultation, 
and during paranasal sinuses percussion, the sound 
was solid at the right side.

During oral cavity inspection, a diagonal wear 
was observed at the occlusal surface of the right he-
miarcade; food accumulation was detected at the dental 
extraction site, and after its removal, a communication 
with the rostral maxillary sinus was evidenced, from 
where a purulent fetid discharge was draining. Mo-
reover, an alveolar bone fragment was easily removed 
from the same location.

The following complementary exams were 
requested: complete blood count, radiography and 
endoscopy. There was a decrease in the total count of 
red blood cells (5.03x103/mm3), hemoglobin (8.7 g/
dL) and hematocrit (25.5%). However, there were no 
changes on MCV (50.7 fl ), HCM (17.3 pg) and MCHC 
(34.1 g/dL), characterizing a moderate normocytic 
normochromic anemia. There were no changes on the 
leukogram.

The radiograph exam was performed in the 
standing position, using the lateral (left-right) (Figure 
1-B), dorsoventral (Figure 1-C) and oblique head 
projections. Well defi ned margins of a tumor was 
observed, with adjacent bone lysis and the presence 
of a central nucleus showing a gross granular mineral 
radiopacity throughout all its extent, located at the right 
nasal cavity, rostral and caudal maxillary paranasal 

Figure 1. Horse presenting right facial distortion (A). Lateral projection 
(left-right) (B) and dorsal-ventral projection (C), showing well defi ned 
margins, with adjacent bone lysis and the presence of a central nucleus 
showing a gross granular mineral radiopacity throughout all its extent, 
located at the right nasal cavity, rostral and caudal maxillary paranasal 
sinuses and molar teeth alveolar regions. The tumor also reached the rostral 
right orbit, distorting the frontal and nasal bones.
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sinuses and molar teeth alveolar regions. In addition, 
the tumor reached the rostral right orbit, distorting the 
frontal and nasal bones.

At the endoscopy exam, a partial occlusion of 
the right nasal cavity was observed close to the nasal 
opening, which showed to be a mass, with irregular 
surface and redish to black color. The mass was blo-
cking the progression of the endoscopy and therefore 
it was not possible to complete that antimere evalua-
tion. There were no changes observed at the left nasal 
cavity, however, at the end of the nasal septum a mass 
with irregular surface was detected emerging from the 
border of the right choana, which extended up to the 
nasopharynx region.

Because of the location, extension and degree 
of damage caused by the tumor, surgical resection was 
not feasible. Moreover, the horse presented respiratory 
diffi culty. Therefore, a euthanasia followed by necrop-
sy was indicated.

During necropsy, the head cut was performed 
at the median sagittal plan and a transverse cut was 
performed at the rostral maxillary paranasal sinus. A 
hard mass presenting smooth surface was observed, 
which occupied all the right nasal cavity extension 
and was caudally projected, affecting the nasal shells 
until the nasopharynx. When the mass was cut open, 
it showed an irregular aspect, hard consistency, with 
white-yellowish soft tissue areas. During the inspec-
tion, there were no signifi cant changes on other organs.

Fragments were obtained from the inside of the 
right dorsal nasal shell, from rostral paranasal sinus 
region in a mucosal transition area, and from tumor 
tissue. The fragments were irregular bone tissue with 
membranous regions (mucosa), measuring 8.0 x 6.5 
x 2.6 cm and weighing 55 g. They showed yellowish 
color, hard consistency, as well as soft consistency 
areas. Nine representative fragments were fi xed in 
10% formalin (Formoldeído P.A.)1, submitted to de-
calcifi cation, and stained with hematoxylin and eosin.

At microscopic analysis a malignant tumor 
composed by indistinct cytoplasm osteoblastic cells 
was detected, which was eosinophilic, presented large 
nuclei of vesicular aspect, loose chromatin and pro-
minent nucleolus. In many foci, these cells produced 
homogeneous pink material, compatible to osteoid 
(Figure 2-B), a fi nding that strongly suggests osteo-
sarcoma diagnosis. Fibroblastic areas were minimum. 
Necrotic areas were sparse and within small groups of 

cells. The tumor was infi ltrating normal bone tissue, 
also compromising the nasal sinus mucosa (Figures 
2-A & 2-D). A dense infl ammatory infi ltration of 
neutrophils, plasmocytes and macrophages with re-
active bone in between was observed in the affected 
areas, which indicate sinusitis with osteomyelitis 
(Figure 2-C). Considering the aforementioned fi n-
dings, the diagnosis of osteoblastic osteosarcoma 
was confi rmed.

DISCUSSION

The majority of tumors that affect equine 
paranasal sinuses are found in older animals, with 
exception of osteomas, fi brosarcomas, angiosarcomas, 
lymphosarcomas and osteosarcomas, which have been 
reported in foals and young horses [20]. According 
to the literature, osteosarcoma affected horses age 
between 7 weeks to 27 years old [1,5,12,17], with an 
average of 10 years old. The present study describes 
a 6-year-old gelding diagnosed with osteosarcoma, 
which is in agreement with the literature descriptions of 
the condition in younger animals. Similar fi ndings are 
described in dogs, in which the tumor affect both young 
and older animals, however, the condition is described 
only in older animals in the feline species [16,18].

The tumor clinical signs are usually related to 
the affected location [3]. When located in the head, 
the tumor leads to facial distortion, nasal discharge 
and obstruction of the normal airfl ow at the affected 
site. These clinical signs are often related to the tumor 

 Figure 2. A- Neoplasia (N) infi ltrating the mucosa (M) of the nasal cavity. 
Observe the respiratory epithelium (arrow) and normal bone (*). B- Osteoid 
(OT), the most important fi nding for diagnosing osteosarcoma, produced 
by neoplastic osteoblasts (NO) showing nuclear polymorphism, with round 
nuclei and conspicuous nucleolus. C- Area of secondary contamination 
(sinusitis/osteomyelitis) showing non-neoplastic reparative bone (RB), with 
appositional calcifi ed lines, and reactive to chronic infl ammation (CIP). 
D- Osteosarcoma cells (OS) infi ltrating normal bone (*).
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size, location and growth characteristics. Nonetheless, 
there is no clinical sign considered as pathognomonic 
in case of an osteosarcoma [11,13,15,17].

In the present case, the right nasal cavity was 
partially obstructed by the tumor, leading to dyspnea. 
In addition, the lesion caused by the tumor mass in 
expansion caused chronic sinusitis, with purulent and 
fetid nasal discharge at the affected site. In a retro-
spective study in which 5,558 horses were evaluated, 
sinonasal diseases were identified in 1.4% of the cases, 
and from these, 0.14% were nasal cavity tumors, all of 
them showing nasal discharge [8].

As the patient of the present study, which 
was first diagnosed with chronic sinusitis and treated 
without success, Springer et al. [17] reported a case 
of a horse presenting dyspnea, which was treated 
with bronchodilators and steroids for three years. The 
condition got worse until the tumor could be observed 
by the owner through the nasal cavity. These studies 
show the need of considering nasal cavity and para-
nasal sinuses tumors as possible causes of respiratory 
disorders in horses, which would contribute to an 
early diagnosis and increase the chances of a favor-
able prognosis.

During the hematological analysis, a normo-
cromic normocytic anemia was evidenced. The finding 
is in agreement with the report of Koch et al. [14], 
in which a mare presenting osteosarcoma showed 
a moderate decrease in hemoglobin and hematocrit 
values. Anemia is associated to chronic diseases and 
tumor cases in humans and animals [14]. Typically, 
the erythrogram alterations observed in inflammatory, 
infectious or tumor diseases correspond to a light to 
moderate normocromic, normocytic anemia [2].

The radiographic analysis of the lesion re-
vealed an extensive area of bone lysis. At palpation, a 
bone fragility was observed at the moment the alveolar 
fragments were easily removed during inspection of 
the oral cavity. Jenne et al. [12] also observed such 
fragility during a radiographic exam of the calcaneus 
bone, in which an extensive poorly delimitated area of 
osteolysis was seen, resulting in pathological fracture.

Despite the limitations, the endoscopic exam 
was helpful to establish a prognostic to the present 
reported case. An equine osteosarcoma restricted to the 
nasal cavity was described, in which the endoscopic 
exam was not able to be performed at the affected 
nostril, being conducted at the other nostril, where a 

caudal delimitation of the tumor was visualized, sup-
porting the therapeutic approach [17].

In horses, the osteosarcoma is predominantly 
localized in the head, making the treatment difficult 
because of the impossibility of performing a complete 
surgery resection of the tumor, leading to an euthanasia 
decision [1]. Although the unfavorable prognostic, 
there are some exceptions in the literature, where the 
authors have succeeded at the surgical resection of the 
osteosarcoma when the tumor was located at accessible 
surgical sites [5,17]. Herein, surgical ablation was not 
indicated due to the unfavorable clinical conditions 
showed by the patient. In addition, the extension and 
location of the lesion, together with the adjacent tis-
sue damage, would make the complete tissue removal 
difficult and would bring permanent consequences to 
the animal wellbeing.

With regards to the osteosarcoma classifica-
tion identified in the present report, the histopatho-
logical analysis demonstrated compatible features to 
the osteoblastic type. An osteosarcoma human study 
demonstrated that the tumor histopathological subtype 
significantly interferes on the chemotherapy response 
[9]. The majority of reported osteosarcoma cases 
in horses do not define the tumor histopathological 
subtype, which demonstrates the need of performing 
additional studies on the species, mainly in the osteo-
sarcoma cases, where the prognostic usually vary due 
to multiple factors.

In the present study metastasis to other organs 
were not identified. The occurrence of metastasis due 
to osteosarcoma in horses is not well established, 
however, it seems to be uncommon [11]. Eight cases 
of osteosarcoma were reported in horses [1], wherein 
necropsies were performed in two of them and no 
evidence of metastasis was found. Because of the lack 
of clinical and pathological evidences of metastasis 
incidence on the animals they have evaluated, the au-
thors suggested that the metastatic pattern in equine 
osteosarcoma could be similar to that in cats, which 
metastasis-developing rate is relatively slow.

However, another study reported an osteo-
sarcoma case in the proximal region of a mule radial 
bone [13], which showed a rapid progression and the 
development of liver and regional lymph node me-
tastasis. In canine species, the presence of metastasis 
varies between 80 to 90% of the cases. In feline, the 
reports are between 5 to 10% [6]. The speculation on 
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metastasis occurrence in equine species is limited due 
to the low incidence of the tumor and to limitations on 
the post mortem exams described [14].

The present report points out the importance 
of considering the occurrence of tumors in the nasal 
cavity and paranasal sinuses, in cases of face tumors, 
chronic sinusitis and inspiratory dyspnea in horses, 

which would contribute to an early diagnosis and 
better prognosis.
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