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Abstract

A 10-year-old female spayed Kelpie cross was presented to The Austin Vet Spe-

cialists for further investigation of a mineralized, lobulated frontal sinus mass that

had previously been detected radiographically. Computed tomography (CT) revealed

a large, expansile, well-defined, heterogeneously mineral attenuating mass invad-

ing both frontal sinuses. The mass was surgically debulked via a frontal sinusotomy

approach. Histopathology was consistent with ossifying fibroma. This is the first pub-

lished report to describe frontal sinus ossifying fibroma in a dog, and the second to

describe CT features of ossifying fibroma involving the cranium in a dog.
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1 SIGNALMENT, HISTORY, AND CLINICAL
FINDINGS

A 10-year-old spayed female Kelpie cross was presented to The Austin

Vet Specialists for further investigation of a frontal sinus mass. She

initially presented to the referring veterinary clinic a few weeks ear-

lier with recent onset of a crusty to mucopurulent left-sided nasal

discharge and left-sided conjunctivitis. Rhinoscopically, the nasal cav-

ities were mildly inflamed, with no evidence of a mass or foreign body.

Dorsoventral and lateral skull radiographs (Atomscope HF90/20, Aus-

tralia) revealed a heterogeneously mineralized, lobulated frontal sinus

mass (Figure 1). Differential diagnoses included a benign primary bone

tumor such as an osteoma, a slow-growing malignant tumor such as

multilobular tumor of bone or chondrosarcoma, and less likely min-

eralization associated with a fungal granuloma or a chronic foreign

body.

The dog was referred for computed tomography (CT) of the head in

order to further characterize themass and explore surgical options. On

presentation, additional clinical findings included mild left masticatory

muscle atrophy andmild left enophthalmos.
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2 IMAGING DIAGNOSIS AND OUTCOME

Computed tomography of the head was performed using a 64-

slice scanner (Incisive, Philips Medical Imaging) with the patient

anesthetized and positioned in sternal recumbency. Images were

acquired in the transverse plane using the following image acquisition

parameters: helical scan mode, 130 kVp, 120 mAs, 0.5 mm slice thick-

ness, 0.75 s/rotation, pitch of 1.2 and 512× 512matrix. A postcontrast

scanwas performed1min after hand injection of 700mgI/kg of Iohexol

(Omnipaque™ 300, GE Healthcare) into a cephalic vein. Images were

reconstructed using soft tissue and bone algorithms and multiplanar

reformatting was performed.

An approximately 18 mm high × 27 mm wide × 29 mm long, well-

defined, lobulated, heterogeneously mineral attenuating mass arose

from the base of the rostral sagittal septum of the frontal bone and

extended into both frontal sinuses, particularly the right frontal sinus,

filling almost half of its lumen (Figure 2). There was concurrent mild

focal hyperostosis (up to 2mm thick) of the right rostral calvarium, and

mild ventral and caudal deviation of the calvarium and cribriform plate,

with mild compression of the olfactory lobes. A smoothly marginated,
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F IGURE 1 Left to right lateral (A) and dorsoventral (B) skull
radiographs revealed a lobulated, heterogeneously mineralized frontal
sinus mass (arrows). B, Left is to the right of the image.

up to 4 mm thick mineral attenuating rim (ROI: 1000–2330 HU) sur-

rounded themass, and several mineral attenuating internal septations,

up to 2 mm thick, were present. The mass contained areas of fat, fluid,

and soft tissue attenuations (ROI: −100 to 90 HU) with scattered cal-

cifications (up to 400 HU) throughout. No contrast enhancement was

appreciated. The mass had a short transition zone and there was no

evidence of invasion into the calvarium or nasal cavities. The imag-

ing features were concluded to be relatively benign and the following

differentials were considered: slow-growing benign neoplasia such as

osteoma or osteochondroma, slow-growing primary malignant tumor

such as chondrosarcoma, and an atypical granuloma.

Mild atrophy of the left masticatory muscles was observed, with

normal contrast uptake.Noevidenceof trigeminal nervepathologywas

noted. The rest of the headwas unremarkable.

One month after the CT, the patient was anesthetized and the mass

was surgically debulkedusing a frontal sinusotomyapproach (Figure3).

Complete resection was not possible due to involvement of the ros-

tral calvariumand cribriformplate. Thepatient recovereduneventfully.

A piece of frontal bone with adherent mass and some central mass

bone fragments were submitted for histopathological analysis. Fresh

samples submitted for bacterial and fungal culture, were negative.

F IGURE 2 Transverse (A), dorsal (B), and sagittal (C) bone-window survey CT images showing a large, well-defined, heterogeneously mineral
attenuating, lobulated frontal sinus mass (white arrow). Mild ventral and caudal displacement of the underlying calvarium is seen (black arrow). A,
B, Left is to the right of the image.

F IGURE 3 A, Photograph of the head following frontal
sinusotomy, with the lobulated frontal sinus mass visible. B, The
corresponding piece of frontal bone that has some lobulatedmass
adhered to it. [Color figure can be viewed at wileyonlinelibrary.com]

Histopathology (Gribbles Veterinary Pathology, Glenside, South

Australia) revealed multiple trabeculae of recently mature bone that

was variably lined by a layer of osteoblasts, adjacent to frontal sinus

epithelium. Intervening bundles of densely cellular connective tissue

werepresent and the tissuehad ahaphazard growthpattern. Flattened

uniform nuclei with negligible mitotic activity were scatted sparsely

throughout. Intertrabecular adipose tissue and areas of acute hemor-

rhage were observed. In one small fragment, a layer of plump uniform

spindle cells, with lowmitotic activity, lined the trabeculae.

The final histological diagnosis was ossifying fibroma with focal

atypia. The focal atypia was considered most likely to be reactive

but neoplasia could not definitively be excluded and monitoring was

recommended.

3 DISCUSSION

Ossifying fibromas are rare benign bone tumors of dogs, primarily

found in the oral cavity.1 They are classified as benign fibro-osseous

lesions. Disorderswithin this group are characterized by a proliferative
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fibrous matrix that replaces normal bone, with variable amounts of

mineralization and ossification present.2 Fibrous dysplasia is another

example of a benign fibro-osseous lesion that is rarely diagnosed in

dogs.1 Ossifying fibromasmostoftenaffect themandible andmaxilla1,3

and rarely other bones such as the parietal bone4 and the os penis.5

Based on our review of the literature, this report is the first to describe

frontal sinus ossifying fibroma in a dog, and the second to describe CT

features of ossifying fibroma involving the cranium in a dog.

Ossifying fibromas are slow-growing, expansile masses that are

often clinically silent until they grow to a size that causes distor-

tion, compression, or occlusion of adjacent structures.5–7 They are

described more in humans, and to a lesser extent horses, especially in

young horses, withmandibular involvementmost common in both.8–10

Sinonasal ossifying fibromas are uncommon, and in people, often inci-

dental findings on imaging examinations.7,11 Clinical signs in people

include nasal obstruction, rhinorrhea, epistaxis, facial swelling, prop-

tosis, vision impairment, and headache.7,8 Horses may present with

chronic nasal discharge, facial deformity, respiratory distress,6,12 and

rarely blindness.13 In this current case, the dog had chronic left-sided

nasal discharge. It also had incidental mild left-sided masticatory mus-

cle atrophy, with no evidence of trigeminal nerve pathology on CT.

Trigeminal nerve neuropathy was a differential; a full neurological

exam andMRI would providemore information.14

Ossifying fibromas must be differentiated from other bony masses

of the mandible, maxilla, and craniofacial bones, including osteomas,

low-grade osteosarcomas, osteitis/osteomyelitis, fibrous osteodystro-

phy, andmultilobular tumor of bone.1,2 Imaging features can be used to

help a pathologist distinguish between ossifying fibromas and fibrous

dysplasia within the oral cavity when histopathology alone is incon-

clusive. For instance, Soltero-Rivera et al.1 reviewed canine biopsy

specimens of benign fibro-osseous lesions in conjunction with imag-

ing findings, and six of nine cases that had originally been diagnosed

as ossifying fibroma were re-classified as either fibrous dysplasia or

low-grade osteosarcoma. A key imaging feature of ossifying fibromas is

clearly defined margins, whereas fibrous dysplasia typically has poorly

defined margins.1 Osteosarcomas usually show more aggressive fea-

tures, including lysis and a spiculatedperiosteal reaction.1,15 Osteomas

are well-circumscribed masses and typically of homogeneous bone

opacity; however, immature forms may exhibit a greater soft tissue

component.1,16,17

In the few cases of mandibular and maxillary ossifying fibroma

described in dogs, CT features include an expansile, mixed attenuating

mass with well-definedmargins. Some had associated bone thinning or

destruction and teeth resorption. Bone destruction is considered sec-

ondary to pressure atrophy rather than active lysis.1,3 The single case

of ossifying fibroma of the left parietal bone in a dog was described

as a large, lobulated, and primarily proliferative and ossifying mass,

that extended into the frontal sinuses and extradural space of the

brain. In contrast to the previously described cases, it had irregular and

relatively poorly definedmargins.4

The well-defined lobulated appearance of the ossifying fibroma in

this current case, is different to that previously reported in dogs. Inter-

estingly, these features are described in human cases of paranasal

ossifying fibroma.8,18,19 Conventional and juvenile ossifying fibroma

subtypes are recognized in people,19 and unique imaging features of

each subtype have been published.20 CT features include an expan-

sile, well-defined, mixed attenuating, corticated mass with central

calcifications that may be irregularly scattered throughout or have a

“ground glass” appearance, depending on the subtype.18–20 Secondary

aneurysmal bone cysts may be present.8,19 Displacement of adjacent

structures is common, andwith the juvenile subtypes, bone thinning or

destructionmay be seen.8,18,19

The CT features of sinonasal ossifying fibromas in horses are sim-

ilar to those already described: large, expansile, heterogeneous mass

with well-defined margins, variable degrees of ossification and inter-

nal zones of calcification, and often with associated bone thinning

or lysis.6,12,13,21 Poorly defined margins were reported in one case;

however, a complete radiological description was not provided.9

TheCT findings in the current casewere important for surgical plan-

ning, consistent with previous reports.6 Complete surgical resection is

the treatment of choice, to prevent recurrence.4,5,9,19 Thiswas not pos-

sible in this current case, as themasswas involving the cribriformplate.

Frontal sinus osteotomyprovided good surgical exposure to debulk the

mass and obtain samples for histopathology and bacterial and fungal

culture. Radiation therapy is an additional treatment option that may

be considered in cases of ossifying fibroma that cannot be completely

surgically resected.1,9

In conclusion, this is the first published report of frontal sinus

ossifying fibroma in a dog and demonstrates how CT can aid in the

diagnosis and surgical planning of such a case. Ossifying fibromas of

the frontal sinus in dogs may appear as a clearly defined, lobulated,

heterogeneously mineralizedmass.
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