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Short Communication

Intranasal Osteosarcoma in a Dog—A Case Report
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Osteosarcoma is the most commonly reported bone tumor in dogs, typically affecting the axial and
appendicular skeleton. Involvement of the paranasal sinuses and the nasal cavity is extremely rare. This

report describes a 6-year-old, female, cross-breed dog presented with signs of 90 days duration and
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diagnosed with a mass located in the right nasal cavity. Radiography, rhinoscopy, and computed
tomography findings suggested the presence of an intranasal tumor. Osteosarcoma in the nasal cavity
was diagnosed based on histopathological examination and clinical and imaging findings. Survival time
was 12 months from diagnosis.

© 2018 Elsevier Inc. All rights reserved.

Introduction

Osteosarcoma is a malignant mesenchymal tumor and is the
most common primary bone tumor in dogs [1]. Intranasal tumors
are considered quite unusual and comprise 1%-2% of all tumors in
dogs [2,3]. Malignant tumors of epithelial origin (carcinomas)
make up 70% of intranasal tumors; with adenocarcinoma and
squamous cell carcinoma being the most commonly reported, and
sarcomas representing a smaller proportion [2-4]. Intranasal
mesenchymal tumors consist of osteosarcoma, chondrosarcoma,
fibrosarcoma, and undifferentiated sarcoma [4-6].

Osteosarcomas typically exhibit rapid local progression and
mortality due to early lung metastasis. Metastasis rate for canine
axial osteosarcomas is 11%-13% at the time of diagnosis and 35%-
46% after diagnosis. However, it appears that the metastatic
potential of canine axial osteosarcoma may vary according to the
location of the tumor. Mandibular and maxillary osteosarcomas
have lower metastatic potential than those in other sites. Higher
metastatic rates have been described in osteosarcomas of rib,
scapula, and skull [7].

In most cases, intranasal tumors are highly malignant,
locally aggressive, and cause bone destruction in the early
stages of the disease but usually have a low-metastatic rate
[2]. Late in the course of the disease, metastasis to regional
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lymph nodes and lungs may occur in up to 40% of cases;
however, death or euthanasia generally occurs as a result of
clinical signs related to local primary disease rather than
metastatic lesions [8].

Clinical signs associated with intranasal tumors consist of
unilateral or bilateral nasal discharge (serous, mucoid, mucopur-
ulent, or epistaxis), or a nonhealing ulcer on the nasal planum and
deformation of the nasal planum and nose [9,10]. Less frequently,
ocular discharge may be seen due to obstruction of the nasolacri-
mal duct by the nasal tumor [10]. Dogs with an intranasal mass
may also experience discomfort on palpation of the nose and face
and have sleeping disturbances ranging from restlessness to
interrupted sleep due to obstructed breathing. Some dogs with
neoplastic obstruction of the air passages do not adapt to open
mouth breathing even at rest [10].

It is important to accurately define the extent of a nasal tumor
and complete staging is recommended to guide treatment proto-
cols and provide an accurate prognosis [2]. Computed tomography
(CT) is an appropriate modality for investigation of intranasal
tumors in dogs [9,11,12]. Specific relevant features to be evaluated
on CT images are the integrity of the cribriform plate, involvement
of the central nervous system, the degree of tumor invasion into
surrounding tissues, and the morphology and anatomy of the skull
structures [4,9,10,12].

Treatment of nasal and intranasal tumors often includes
radiation therapy, chemotherapy, and surgery, but the long-term
prognosis is usually poor [2,3]. Radiation therapy is considered the
best approach for intranasal tumors in dogs [3]. When used in
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Fig. 1. Intranasal osteosarcoma in the 6-year-old dog described in this report. Note
obstruction of right nasal passage by the tumor (red arrow), no facial asymmetry or
swelling of the nasal planum was observed. The photograph was taken on the first
appointment day.

combination with other treatment modalities, such as debulking
surgery and chemotherapy [4], the reported survival time of dogs
treated with radiotherapy protocols ranges from 8.5-19.7 months
[2,3,13].

A retrospective study described 17 cases of intranasal osteo-
sarcoma over a 22-year period [5], demonstrating that in veteri-
nary oncology, osteosarcoma in the nasal cavity is sporadic. Here
we describe the imaging and histopathological features of this rare
tumor and provide a brief literature review.

Case History

A 6-year-old, 6 kg, sexually intact, female, cross-breed dog was
admitted to the Veterinary Hospital of the School of Agrarian and
Veterinary Sciences, Sio Paulo State University (FCAV/UNESP),
with a history of 90 days of right unilateral epistaxis. The dog
had previously undergone several clinical treatments for inflam-
matory diseases of the upper respiratory tract and for rickettsial
disease. Epistaxis was initially reduced with 28-day antimicrobial
treatment; however, a relapse occurred when therapy was with-
drawn, after which time the epistaxis became progressively more
severe.

On first examination there was moderate pain on palpation
of the nasal cavity, unwillingness to open the mouth, and cyanosis
of the oral mucosa. There were no visible changes to or
deformation of the nose and no facial asymmetry was observed
(Fig 1).

Results

Further examinations were performed to rule out systemic
abnormalities. Blood samples were submitted for blood count and
biochemistry analysis, but all measured parameters were within
normal ranges. Abdominal ultrasonography and neurological
examination revealed no abnormalities. Urinalysis was unremark-
able. Thoracic radiographs in projections (right and left lateral and
ventrodorsal) were performed and no significant abnormalities
were observed.

Skull CT, centered on the nasal cavity was performed with a GE
Hispeed FX1 Helicoidal. Transverse slices of 3 mm thickness were
obtained and analyzed in soft tissue (W = 1500/L = 300) and
bone windows (W = 40/L = 350). Postcontrast images were
obtained 40 seconds after administration of Ioexol (1.5 mg/kg) IV.
Multiplanar reconstructions were also obtained.

A large amorphous, poorly rim-enhancing soft-tissue struc-
ture was visible at the dorsolateral edge of the right nasal
cavity, identified on postcontrast transverse images, at the first
premolar level (Fig 2). The mass obliterated the entire right
nasal cavity and extended from the nostril rostrally to the right
nasal sinus. The mass was invading the nasopharyngeal meatus
and pterygopalatine fossae, displacing the right ocular globe
dorsolaterally. There was extensive turbinate osteolysis, dorso-
lateral to the right maxilla, with full-thickness pterygoid and
palatine bone destruction that resulted in ventral bulging of the
hard palate. There was also significant lysis of the lacrimal and
sphenoid bones, as well as invasion of the orbital cavity by the
tumor.

On caudal and reconstructed dorsal plane images at the orbit
level, the right frontal sinus was filled by a homogeneous and
soft-tissue attenuating expansile mass. Significant osteolysis and
loss of definition of the cribriform plate was also apparent,
suggesting that the mass could be invading the rostral encephalic
cavity (Fig 2).

Rhinoscopy revealed a large reddish mass, with a smooth
external surface and soft consistency, occupying the right nasal
passage. Multiple biopsy specimens were obtained; although
histopathologic examination was inconclusive—revealing dyspla-
sia and atypical nasal epithelium.

Due to a worsening of clinical signs, nasal sinus debulking
surgery was performed 30 days later. At surgery the mass was
observed to have invaded through the right lateral portion of the
nasal sinus. Samples collected for bacterial culture resulted in no
growth. All the collected material, including bone fragments, was
sent for a second histopathological examination.

Histopathological evaluation indicated neoplastic proliferation
of poorly differentiated mesenchymal cells. The sample was
highly cellular and consisted of a poorly demarcated, unencapsu-
lated mass with an infiltrative growth pattern, and nuclear
pleomorphism.

Bone matrix production by tumor cells was observed along
with multiple foci of osteoid mineralization. Furthermore, multi-
ple mitotic figures (30), wide and vacuolated cytoplasm, and
nuclear alterations (anisokaryosis, anisocytosis, and karyomegaly)
were also seen. The nuclei were elongated and hyperchromatic,
with densely clustered chromatin and prominent nucleoli (Fig 3).
The histopathological diagnosis was osteosarcoma.

Palliative radiotherapy and tyrosine kinase inhibitors were
recommended as treatment but were declined by the owner on
the grounds of cost. The dog then received the following treat-
ments: adjuvant chemotherapy (alternating the drugs every 3
weeks: doxorubicin 30 mg/m?/IV and carboplatin 300 mg/m?/IV),
metronomic chemotherapy (piroxicam 0.3 mg/kg/d/PO/6 months
and cyclophosphamide 12.5 mg/m?/d/PO) and routine follow-up
examinations were recommended.

After 6 adjuvant chemotherapy sessions alternating doxorubi-
cin and carboplatin, the dog was again presented with an
obstruction of the right nasal cavity and underwent a second
debulking surgery to relieve signs. At that time, adjuvant chemo-
therapy was discontinued, and only palliative pain relief was
continued. After 3 months, a third debulking surgery was per-
formed to relieve recurring signs.

Thoracic radiographs and ultrasonography over 12 months
failed to identify any metastatic disease.
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Fig. 2. Computed tomographic (CT) images of intranasal osteosarcoma in a dog, on soft-tissue window (A-D). (A and B) Postcontrast images. (C and D) Precontrast images. In the
transverse view of the middle region of the nasal cavity, a soft-tissue density and heterogeneous mass obliterates the right nasal cavity and is seen displacing the septum and
invading the ventromedial region of left antimere (A). Loss of turbinate architecture and extensive lysis of the hard palate and right maxillary bones are apparent (A; arrows).
Marked displacement of the nasal septum by the tumor is also noted on postcontrast dorsal plane reconstructed images (B). Osteolysis of the right lateral aspect of palatine bone
(A), the dorsolateral side of right maxillary bone (B; arrows) and the right side of the cribriform plate (D) could be observed. The nasal sinus is filled with a homogeneous
widespread mass with loss of normal architecture and morphology, in contrast with the opposite sinus, filled with air (C; arrows). On a reconstructed saggital image (D), bony
boundaries between nasal the cavity and cranial vault are lacy in appearance suggesting lysis of the cribriform plate (arrows).

Fig. 3. Photomicrograph of a sample of canine bone tissue showing neoplastic
mesenchymal proliferation from a 6-year-old female dog with intranasal osteo-
sarcoma. There are areas of cartilage with eosinophilic deposits of osteoid (). Bar is
20 pm, hematoxylin and eosin.

Discussion

The median age of dogs diagnosed with an intranasal tumor is
8.75 years (range: 1.75-22 years) [3]. In agreement with the previous
study, this report describes a dog diagnosed at 6 years of age.

Nasal discharge is a common clinical sign in dogs with
chronic nasal disease. Differential diagnoses for dogs with chronic
unilateral or bilateral epistaxis, facial asymmetry, and exophthal-
mos include nasal tumors, chronic inflammatory rhinitis, and
aspergillosis [14]. In this case report, the signs demonstrated by
the patient were unilateral epistaxis, moderate pain, and cyanosis.
All these signs were attributed to upper airway obstruction.
Although the clinical signs in this dog were most consistent with
neoplasia, definitive diagnosis requires the histopathologic evalu-
ation of a biopsy specimen.

This report reaffirms the importance of complementary exami-
nations, specifically, CT and histopathology. The patient, in this
case, exhibited a prolonged period of epistaxis but did not show
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any outer deformation of the nasal cavity. It is important to note
the significance of clinical signs and detailed anamnesis; however,
the complementary examinations are important for establishing
differential diagnoses. In this case, the patient received several
different treatments for a number of months, and delayed diag-
nosis may reduce survival times in intranasal tumors.

Osteosarcomas may vary widely in their histological appear-
ance, but in all cases a definitive diagnosis is based on the
production of osteoid or bone by malignant mesenchymal cells
[15]. Because of the multipotential nature of primitive mesenchy-
mal cells, the tumor matrix may contain varying amounts of
cartilage, collagen, and osteoid, but even in tumors where the
cartilage component predominates, the presence of osteoid
denotes a diagnosis of osteosarcoma [15]. The presence of osteioid
reflects the greater malignant potential of mesenchymal tumors
with osteogenic potential. Bone formation also occurs in some
chondrosarcomas, but indirectly through the endochondral ossifi-
cation of the tumor cartilage. The bones thus formed should not be
confused with the tumor bone [15]. Osteosarcoma was diagnosed
in this case on the basis of samples containing only basophilic
bone tissues with osteoid formation and no morphological struc-
tures characterizing the presence of chondroid matrix.

In a study describing the survival time of different types of
intranasal sarcomas in dogs, the median survival was 444 days
(range: 7-1936 days) when submitted to radiotherapy [3]. Specif-
ically, the median survival time of intranasal osteosarcoma was
624 days (range: 301-1185 days) [3], and the survival time in dogs
with intranasal osteosarcoma is generally longer than for other
types of intranasal sarcoma because osteosarcoma develops more
slowly and is more sensitive to radiation therapy [3]. Without
treatment, the survival time for this type of tumor in dogs is less
than 77 days [19]. Although the survival time in this case was
short compared to times reported in the veterinary literature for
intranasal osteosarcoma, quality of life was well maintained.

In one study, the median survival time of dogs with intranasal
sarcomas (chondrosarcoma (42), undifferentiated sarcoma (22),
fibrosarcoma (12), osteosarcoma (6), myxosarcoma (2), hemangio-
sarcoma (1), liposarcomas, and (1) receiving radiotherapy was
evaluated. In addition, median survival was compared between
different treatment modalities. Totally, 86 dogs were evaluated
and 8 received cytoreductive surgery, 11 received multiple chemo-
therapy protocols, and 4 had a combination of surgery and
chemotherapy [3]. The median survival time for dogs receiving
surgery was 1185 days, chemotherapy was 376 days, and for
combined surgery and chemotherapy treatment was 344 days [3].

Previous studies have concluded that cytoreductive surgery
alone does not increase survival time [2,16,17]. Another study
evaluated the median survival time of dogs with intrasanal tumors
divided into groups by histological diagnosis (carcinomas, sarco-
mas, and osteosarcomas). In this study, the dogs diagnosed with
intranasal osteosarcomas were treated by stereotactic radiosur-
gery and survival of 100 days was reported [13]. In this case report,
the patient had 3 debulking surgeries and adjuvant chemotherapy
and the survival time was 360 days or 12 months. Therefore,
future investigations of dogs with intranasal osteosarcoma are
needed to define an accurate survival time. This patient main-
tained a good quality of life with relief from clinical signs for 1
year. Over a period of 6 months, the patient had three debulking
surgeries as palliative treatment. It should be emphasized that at
each tumor recurrence, especially in a short period of time, the
tumor usually shows increasingly aggressive biologic behavior.

Lesions within the nasal cavity are easily accessed through the
nares, can be visualized through a rigid endoscope, and can be
biopsied using endoscopic forceps in an operative cannula channel
[4]. Only small biopsy specimens can be obtained with this

method and there is a risk of collecting nondiagnostic specimens.
Large tissue samples can be obtained blindly with glass biopsy
forceps [4]. The depth to which the caliper should be inserted into
the nasal cavity is guided by CT images [4]. If the tumor has eroded
through the dorsal or lateral wall of the nasal cavity, a small
incision in the skin may be made over the area of interest and a
sample of tissue collected [4]. If the tumor is located in the frontal
sinus and only extends marginally into the nasal cavity, then the
frontal sinus can be trephined, and cup biopsy forceps used to
collect tissue samples [4]. If the tumor is in the caudal nasal cavity,
samples can be collected with the help of a flexible endoscope that
is retroflexed into the nasopharynx [4]. Open rhinotomy can
provide large, good quality biopsy specimens; however, compli-
cations from the procedure, such as subcutaneous emphysema
and hemorrhage, are common [18]. In the present case, the first
attempt to collect material for biospy was through rhinoscopy and
the result was inconclusive. The second sample was collected by
trepanation, and complications were not observed.

Chemotherapy can be used as primary therapy or adjuvant
therapy and complete remission is unlikely when chemotherapy is
used as a sole modality, and survival times are reduced [3,4].
However, the alternating administration of doxorubicin and car-
boplatin together with piroxicam can result in complete or partial
remission for some types of intranasal tumors, such as adenocar-
cinomas, osteosarcomas, squamous cell carcinoma, transitional
cell carcinoma, and undifferentiated cell carcinoma [8]. In this
case, the patient had to undergo 3 debulking surgeries to palliate
the signs during the survival time suggesting that the chemo-
therapy was not effective.

In veterinary oncology, tyrosine kinase inhibitors (TKI) have
been developed as antiangiogenic agents based on their inhibition
of vascular endothelial growth factor receptor and platelet-derived
growth factor receptor, 2 receptor families known to play an
important role in tumor angiogenesis. These inhibitors have been
used as antiangiogenic agents and have biological activity in a
wide range of tumors with no obvious mutations including
carcinomas, sarcomas, mast cell tumors, melanomas, and lympho-
mas [20]. In a study involving different tumors (carcinomas,
sarcomas, mast cell tumors, melanomas, and lymphomas), 57
dogs were treated with TKI. Objective responses were observed
and documented in 16 dogs for a response rate of 28%. Stable
disease for >10 weeks was observed in 15 additional dogs, for a
resultant biological activity of 54%. This study provided the first
evidence that multisegmented TKI may exhibit broad activity
against a variety of spontaneous malignant tumors in patients
with canine cancer [21]. The client in this case declined the
tyrosine kinase treatments due to the high cost of the medications.

Prognostic parameters have been previously described for dogs
with intranasal tumors. Parameters associated with longer sur-
vival time include dogs less than 10 years of age at diagnosis, dogs
without regional lymph node or lung metastasis, dogs with lower
stage disease, and dogs treated with orthovoltage x-rays [22]. In
one veterinary study, there were no cases of lymph node meta-
stasis at the time of diagnosis which suggests that the incidence of
lymph node metastasis in canine intranasal sarcomas is low [3].
During follow-up, monthly thoracic radiographs and regional
lymph node cytology were performed without evidence of meta-
static disease. Our findings were in line with previous reports
regarding metastasis in the local lymph node and lungs.

Regardless of the treatment chosen, early diagnosis is an
essential prognostic factor and improves the outcome of patients
with intranasal osteosarcoma. However, many tumors present
with aggressive features and unfavorable biological behavior and
regardless of the treatment modalities selected, therapy may not
be effective.
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Conclusion

Despite their low frequency, intranasal osteosarcoma and other
intranasal tumors are potential causes of chronic nasal discharge,
epistaxis, and nasal obstruction, especially in dogs over 6 years.
These clinical signs should be thoroughly investigated because
diagnoses other than nasal tumors eg inflammatory or infectious
diseases may have a favorable prognosis. However, the prognosis
for dogs with intranasal tumors is usually poor.
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