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Sinonasal Ossifying Fibroma with Fluid-Fluid
Levels on MR Images

Ayse Tuba Karagulle Kendi, Simay Kara, Deniz Altinok, and Semih Keskil

Summary: Ossifying fibroma is a rare benign neoplasm
that usually affects mandibular and maxillary bones. In
this report, we present a case of sinonasal ossifying fibroma
with fluid-fluid levels and posterior extension toward the
torus tubarius on MR images.

Ossifying fibroma is a rare benign fibrous lesion
that was first introduced in the literature by Mont-
gomery (1). It mainly develops in the mandible, where
it is usually slow growing and asymptomatic, whereas
in the midface and paranasal sinuses, it is more ag-
gressive (2–4). The presence of fluid-fluid levels in a
bone tumor strongly suggests an aneurysmal bone
cyst, although fluid-fluid levels are also described in
some bone and soft-tissue tumors (5, 6). In a previous
report (7), fluid-fluid levels were described in an os-
sifying fibroma appearing as an ethmoid mucocele.

In our case, a sinonasal ossifying fibroma involved
the right side of nasal cavity and extended into the
right maxillary sinus, periorbital fat, anterior cranial
cavity, and right torus tubarius. The nasal-cavity com-
ponent of the mass had multiple fluid-fluid levels, as
depicted at MR imaging.

Knowledge of the possible MR imaging character-
istics of this rare tumor helps in the differential diag-
nosis of tumors involving the head and neck region.

Case Report
A 24-year-old female patient presented with headache,

swelling of the right eyelid, and a sensation of numbness in the
right eye. The patient’s history and family history were unre-
markable. On physical examination, right exopthalmos was
observed, along with a polypoid mass that filled the right nasal
cavity.

CT revealed an attenuating mass predominantly located on
the right side of nasal cavity. The mass extended to the base of
frontal lobe and to the right orbita.

MR examination was performed with a 1.5-T MR unit (Mag-
netom Vision; Siemens Medical Systems, Erlangen, Germany).
T1-weighted spin-echo images (TR/TE, 635/14) and T2-
weighted turbo spin-echo images (5000/99) were obtained in
the coronal and axial planes (Fig 1). A lobulated mass involving
the right nasal cavity and ethmoid sinus extended toward the
right maxillary sinus laterally and to the periorbital area su-

perolaterally. The mass caused compression of the right optic
nerve and extended to the right torus tubarius posteriorly. The
lesion also extended into the anterior cranial fossa. On T1-
weighted images, the mass was isointense to hyperintense rel-
ative to the neighboring skeletal muscles. On T2-weighted
images, the lesion was mainly hyperintense, with fluid-fluid
levels in its nasal component. After the administration of IV
contrast material (Gadolinium dimeglumine, 0.1 mmol/kg), the
periphery and septa of the lesions were enhancing (Fig 2).

Because the mass was located predominantly on the right
side of nasal cavity and attached to the nasal septum, as deter-
mined during intraoperative evaluation, it was accepted as
arising from the nasal cavity. The entire lesion was grossly
excised, and the orbital roof was reconstructed by using a bone
graft. Pathologic examination revealed a fibrous stroma rich in
fibroblasts. Also present were isolated spicules of lamellar bone
with osteoblastic rimming of the trabeculae scattered through-
out the connective tissue stroma. The pathologic diagnosis was
consistent with an ossifying fibroma. Results of the patient’s
postoperative evaluation were clinically unremarkable. On ra-
diologic evaluation, the patient had a lesion involving the right
sinonasal cavity. This finding suggested residual recurrent tu-
mor at first-year follow-up.

Discussion
Ossifying fibroma is presumed to originate from

mesenchymal blast cells. It is a rare, expansile, benign
tumor that predominantly involves the maxillary (ap-
proximately 10–20% of cases) and mandibular (ap-
proximately 75%) bone (8). In rare cases, the tumor
may involve the nasal cavity and long bones (8). Pa-
tients with ossifying fibroma usually present between
the second and fourth decades of life, and female
incidence is more frequent than male incidence.

Presenting signs and symptoms are related to the
anatomic location of the lesion. For lesions showing
benign behavior and not producing deformity, curet-
tage and ostectomy appear adequate (9). After these
procedures, the recurrence rate varies from 0% to
28%. If recurrence is detected after curettage, con-
servative excision is recommended. Aggressive lesions
may require en bloc resection (9). Recurrence must
be kept in mind when complete resection is not pos-
sible because of cosmetic reasons (8), as the lesion is
located in the sinonasal region.

Inflammatory and neoplastic lesions of this region
must be considered in the differential diagnosis. In-
flammatory disease usually has high signal intensity
on T2-weighted images and low signal intensity on
T1-weighted images as a result of the water compo-
nent of the sinonasal secretions. When the protein
component of the inflammatory lesion increases, its
signal intensity increases on T1-weighted images,
whereas it progressively declines on T2-weighted im-
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ages. When the protein component of the inflamma-
tory lesion is higher than 25%, the signal intensity
decreases on both T1- and T2-weighted images. The
change causes a signal-void pattern resembling that of
a normally aerated sinus. This appearance is a major
pitfall in the evaluation of chronic sinusitis, sinonasal
polyposis, mucoceles, and fungal sinusitis (10).

Mucosal retention cysts arise from inflammatory
obstruction of the seromucinous glands. The cysts are
seen as smooth-walled, dome-shaped structures. A
retention cyst cannot be differentiated from a polyp
by means of imaging. Sinus polyps are mainly associ-
ated with allergy, inflammation, infection, and cystic
fibrosis. The imaging appearance of sinonasal polyp-
osis may mimic that of a malignancy, as it usually fills
and expands nasal cavity. Polyposis also causes bone
erosion. CT images of polyposis help in differentiat-
ing the lesion from a malignancy. In polyposis, CT
images show hyperattenuating material in the center,
with a peripheral rim of low attenuation, which is
characteristic of inflammatory lesions. With its de-
structive pattern and variable signal-intensity and
contrast-enhancement patterns on MR images, fun-
gal sinusitis also leads to problems in the differential
diagnosis. Fungal sinusitis may also have findings sim-
ilar to those of polyposis on CT images. However, the
presence of a hyperattenuating focus in the center of
an affected sinus that looks like a central, attenuating
cast surrounded by a peripheral ring of low attenua-
tion strongly suggests fungal disease (10).

Mucoceles are expansile lesions of sinuses second-
ary to ostial obstruction. CT reveals a low-attenuat-
ing, nonenhancing, expansile lesion. On MR images,
the lesion has variable signal intensity. Contrast-en-
hanced MR images are valuable in differentiating this
lesion from neoplasms, as mucoceles show peripheral
rim enhancement, whereas sinonasal neoplasms show
more-diffuse enhancement (10).

Hence, we can consider CT as an important imag-
ing technique in the differential diagnosis of sinonasal
inflammatory lesions from malignancies of this region.
MR imaging is useful in the evaluation of the extent and
internal component of the lesion. Contrast-enhanced

MR images are useful in the differential diagnosis of
mucoceles from neoplasms. MR imaging is also useful
in the evaluation of any intracranial complications of
sinusitis.

Inverted papillomas constitute 75% of all sinonasal
papillomas. They are more common in male patients
than in female patients, and they mostly arise from
the lateral nasal wall. Although these lesions are his-
tologically benign, they are locally aggressive and in-
vade the paranasal sinuses, nasopharynx, and orbit.
Inverted papillomas are usually multicentric and as-
sociated with a risk of coexisting carcinoma (10).

Adenomas may also arise in the nose and nasophar-
ynx. These masses may simulate nasal polyps, but
they are locally invasive and have a risk of recurrence.
Pleomorphic adenomas can arise from ectopic glands of
the nares. CT and MR images show expansile, destruc-
tive lesions without any specific feature that differenti-
ates them from other sinonasal neoplasms (10).

Malignant tumors of sinonasal region are rare, ac-
counting for 3% of all head and neck tumors (10).
Squamous cell carcinoma, which accounts for 80% of
all sinus malignancies, should also be considered in
the differential diagnosis. Undifferentiated sinonasal
carcinomas are ill-defined tumors arising from the
ethmoid sinus and superior nasal cavity. These lesions
are aggressive, with frequent invasion of adjacent
structures. These tumors are isointense on T1-
weighted images and isointense to hyperintense on
T2-weighted images, with heterogeneous enhance-
ment on contrast-enhanced images (10).

Melanomas are rare but possible tumors in the
sinonasal region. They have a characteristic imaging
appearance, being hyperintense on T1-weighted im-
ages and hypointense on T2-weighted images, de-
pending on melanin component of the lesion (10).
Lymphoma, plasmocytoma, and metastasis should
also be considered in the differential diagnosis of
sinonasal lesions (10).

In addition, capillary hemangiomas of the nasal
vault should be considered in the differential diagno-
sis. Patients with these tumors usually present with a
history of epistaxis. The lesions typically have inter-

FIG 1. Transverse T2-weighted MR im-
age demonstrates the lesion in the right
side of nasal cavity and fluid-fluid levels
within the lesion.

FIG 2. Transverse gadolinium-enhanced
T1-weighted MR image reveals enhance-
ment of the periphery and septa of the
mass.
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mediate signal intensity on T1-weighted images. They
have varying degrees of T2 shortening on T2-
weighted images, with an appearance suggesting the
presence of blood products. Intense enhancement of
the lesion on CT and MR images is a helpful finding
in the differentiation of these lesions from others (11)

The main difficulty in differential diagnosis of os-
sifying fibroma is fibrous dysplasia, because ossifying
fibroma may have pathologic areas resembling fi-
brous dysplasia. Hence, an adequate biopsy sample is
needed for differentiation. According to previous
studies, ossifying fibroma has sharply circumscribed
margins with defined borders merging with normal
bone, whereas fibrous dysplasia has diffuse blending
and poorly defined margins on radiologic examina-
tion. On histopathologic evaluation, ossifying fibroma
has lamellar mature bone and closely packed spindle
cells that form whorls. In fibrous dysplasia, the stroma
is more collagenized and less cellular, with abortive
bony trabeculae and woven trabecular bone. A gen-
erally uniform bone-to–fibrous tissue ratio with fairly
evenly scattered bone trabeculae suggests fibrous dys-
plasia. Fibrous dysplasia has irregular, haphazardly
configured bone trabeculae that are C shaped or fish
shaped. However, similar bone trabeculae may be
found in ossifying fibroma as well (12, 13).

On radiographs, ossifying fibroma has a somewhat
radiopaque, unilocular appearance with distinct
boundaries with an eggshell character, whereas the
border of fibrous dysplasia is diffuse and merges with
normal bone. This finding is useful in differentiating
ossifying fibroma from fibrous dysplasia (12, 13). CT
examination of an ossifying fibroma usually reveals an
eggshell-thin rim of bone surrounding a lytic area
(12). CT is also better than radiography in providing
valuable information about the extent of the lesion
and its relation with surrounding structures. The at-
tenuation of the lesion is usually lower than that of
neighboring soft tissues, and older lesions may have
striations of calcification (13).

MR imaging of the lesion provides multiplanar
information about the extent and characteristics of
the lesion. Fibroosseous lesions usually have low to
intermediate signal intensity on T1-weighted images
and variable signal intensity on T2-weighted images,
with some ossified areas having low signal intensity
and some areas (central nonossified regions, cysts, or
associated mucoceles) having high signal intensity.
After the administration of contrast agent, the thick
outer layer of the lesion enhances intensely (14, 15).
In the case of Engelbrecht et al (15), a thin outer shell
with incomplete enhancement was reported.

Fibrous dysplasia is low in signal intensity on T2-
weighted images, whereas ossifying fibroma may have
high signal intensity, as seen in our case. After the
administration of contrast material, fibrous dysplasia
has enhancement in only the expanded diploë of the
involved bone, whereas in ossifying fibroma, enhance-
ment of the outer shell and septa is observed, as in
our case (15). These findings are helpful diagnostic
clues in the differentiation of ossifying fibroma from
fibrous dysplasia on MR images.

Ossifying fibroma and fibrous dysplasia may share
similar pathologic features. Hence, the radiologic fea-
tures of the lesion should also be considered in the
differential diagnosis when pathologic differentiation
is uncertain (9).

The presence of a fluid-fluid level on CT or MR
images has been reported in many bone and soft-
tissue lesions. Fluid-fluid levels may occur whenever
substances with different densities are confined to a
cystic or compartmental area. This sign is mainly
associated with aneurysmal bone cysts and strongly
suggestive of them. However, fluid-fluid levels have
been reported in association with telangiectatic osteo-
sarcomas, chondrosarcomas, giant cell tumors, osteo-
myelitis, intraosseous ganglia, simple bone cysts, bone
abscesses, metastases, tumoral calcinosis, and cavern-
ous hemangiomas (5, 6). Fluid-fluid levels were also
described in a case of fibrous dysplasia with cystic
degeneration (6). In addition, fluid-fluid levels in os-
sifying fibroma have been reported in a pediatric case
of ossifying fibroma that was initially diagnosed as an
ethmoid mucocele (7). In our case, T2-weighted im-
ages of the lesion also showed a fluid-fluid level.

Conclusion
Ossifying fibroma is an extremely rare tumor that

may appear with fluid-fluid levels on MR images.
Knowledge of its possible locations and characteristic
imaging features help in the differential diagnosis of this
lesion from other lesions, especially fibrous dysplasia.
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