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Sinonasal Psammomatoid
Ossifying Fibromas: CT and MR
Manifestations

Five cases of pathologically proved psammomatoid ossifying fibromas of the sino-
nasal area are presented. All five cases were examined by CT and in three cases MR
imaging was performed before and after injection of gadopentetate dimeglumine. The
lesions were located in the sphenoethmoidal area and extended over the nasal cavity
or orbit in four cases. In one case, the lesion occurred at the perpendicular plate of the
ethmoid bone with preservation of the ethmoidal sinus. On CT, all the lesions were
expansile and circumscribed by a thick bony wall. Internal septations of bone density
(four cases) or enhancing soft-tissue density (one case) were seen and internal content
was low in density in all but one from which blood was aspirated. On MR, the bony walls
were isointense with gray matter on T1-weighted images and were seen as areas of
low intensity on T2-weighted images. The lesions significantly enhanced after injection
of contrast material.

A well-circumscribed multiloculated expansile mass with a thick wall of bone density
on CT scans and enhancement of this area on postcontrast MR images is strongly
suggestive of psammomatoid ossifying fibroma.
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Ossifying fibroma, a rare, slowly growing tumor arising in the nasal cavity, is one
of many benign fibroosseous lesions of the craniofacial area [1-3]. Differentiation
from other forms of fibroosseous lesion, especially fibrous dysplasia, is important
because of the different course and prognosis. Fibrous dysplasia is a disease with
a self-limiting clinical course, and surgery is rarely indicated, while ossifying fibroma
is a progressively growing tumor in which surgical resection is needed. Differen-
tiating the two conditions is difficult at times because of partial radiologic and
histologic similarity. Some reports [1, 4-6] emphasize the importance of radiologic
findings in differentiating between these entities in the mandible, indicating that
fibrous dysplasia fails to exhibit well-demarcated borders whereas ossifying fibro-
mas are well-demarcated and amenable to surgical excision. In sinonasal ossifying
fibroma, there are scattered descriptions [7-9] of CT features and, to our knowl-
edge, no MR findings were reported. This study presents the CT and MR findings
of five pathologically proved cases of psammomatoid ossifying fibroma of the
sinonasal area.

Materials and Methods

We reviewed five CT scans and three MR images of five patients with pathologically proved
sinonasal psammomatoid ossifying fibroma. The three males and two females were 12-56
years old; their clinical and radiologic findings are summarized in Table 1. All patients presented
with symptoms of a local mass, such as exophthalmos or facial swelling. One patient (case
5) had a history of partial resection of a mass about 1 year earlier. CT was performed with a
GE 9800 CT scanner (GE Medical Systems, Milwaukee) after contrast injection, and both
axial and coronal images were obtained with 3- or 5-mm thickness in all patients. Three
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patients (cases 3, 4, 5) underwent MR imaging on a 0.5-T supercon-
ducting unit (Supertec 5000, Goldstar, Seoul, Korea) with cylindrical
surface coil before and after contrast (Magnevist, Schering AG, Berlin,
W. Germany) injection (0.1 mmol/kg). Axial T2-weighted, 2000/40,85/
2 (TR/TE excitations), spin-echo images and T1-weighted, 500/30/
4, images were obtained before injection of contrast material. After
enhancement, only T1-weighted images were obtained in both axial
and coronal planes. The slice thickness was 6 mm with a 2-mm
interslice gap, and the field of view as 200 mm with a 256 x 200
matrix in all pulse sequences. All five patients underwent surgical
resection and in two patients (cases 1 and 5) the second resection
was done 1 year after the first because of recurrence. CT and MR
findings were analyzed and compared.

Results

The locations of the lesions were sphenoethmoidal in three
cases and orbitofrontoethmoidal and nasosphenoidal in one
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case each. The lesions protruded into the orbit causing prop-
tosis in four cases. In one patient (case 1) the mass was
located at the mid-nasal cavity with the preservation of both
ethmoidal air cells, suggesting the perpendicular plate of the
ethmoid as the site of origin (Fig. 1). The sizes of the lesions
were 5-10 cm in the longest diameter.

On CT, all tumors had thick shells of bone density outlining
the lesions with irregular internal and smooth external sur-
faces. The lesions were completely covered by these shells
in all but one patient (case 4), in whom there was focal
disruption of the shell (Fig. 2). Multiloculated appearance of
the lesion was shown in all cases. The internal septa were
seen as bone density with varying thickness (Fig. 3) in three
patients and as thin soft-tissue density in two patients (cases
3 and 4) (Fig. 4). The densities of each compartment were
different in three patients (cases 1, 3, 4). In one of them (case

TABLE 1: Summary of Five Patients with Sinonasal Psammomatoid Ossifying Fibromas

Clinical Findings

CT and MR Findings

Signal Signal

Case  Age
No. ears . Presenting y CT Density  Enhancement Intensit Intensit
A i s} invaived Symptoms Ry S Sepaons of Content on MR of SheI)I( of Conte)r’n
(T1/T2) (T1/T2)
1 21 Sphenoidal, nasal cavity ~Nasal obstruction Smoothand  Multiple and Hypo- and
complete calcified isodense
2 56 Ethmoidal, orbitofrontal ~ Exophthalmos Irregular and  Multiple and  Isodense
complete calcified
3 12 F Ethmoidal, sphenoidal, Exophthalmos Smooth and  Single and Hypo- and  Homogeneous Ul —/1 (med)
nasal cavity complete not calci- isodense in shell 1/1 (lat)
fied
4 21 F Ethmoidal, sphenoidal, Exophthalmos Irregular with  Multiple and Hypo- and  Heteroge- —/| mn
nasal cavity focal dis- partly cal- isodense neous in
ruption cified shell and
septa
5* 16 M Ethmoidal, sphenoidal Exophthalmos Irregular and ~ Multiple and  Hypo-and  Heteroge- —/] mn
complete calcified hyper- neous in
dense shell and
septa

Note.—SI = signal intensity; | = hyperintense; — = isointense; | = hypointense; med = medial compartment; lat = lateral compartment.

“ Case 5 had partial resection of a nasal mass 1 year before present study.

Fig. 1.—Case 1: 21-year-old man with nasal obstruction.

A and B, Preoperative axial (A) and coronal (B) CT scans show large mass involving nasal cavity and sphenoid bone with multiloculated appearance
in lower portion (arrowheads). The mass was demarcated by a thick shell of bone density in the sphenoid area (arrows in B).

C, Coronal CT scan 1 year after resection shows recurrent nasal mass with homogeneous soft-tissue density and no intratumoral calcification or
septation.
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Fig. 2.—Case 4: 21-year-old woman with exophthalmos.

A, Axial CT scan at mid-orbit level shows multiseptated mass with a thick bony shell involving the left ethmoidal and sphenoidal sinuses. Note focal
disruption of bony shell (arrow) with extension of mass into pituitary fossa, suggesting local aggressiveness of the tumor.

B, Thin-slice axial CT scan with bone windows shows abnormal bone of tumor as lower density than normal bony structure.

C-E, Outer shell is seen as area of low intensity on T2-weighted MR image, 2000/85 (C), as area of isointensity on precontrast T1-weighted image
(500/30) (D), and as area of hyperintensity on postcontrast T1-weighted image, 500/30 (E).

Fig. 3.—Case 2: 56-year-old man with pain-
less frontal swelling and exophthalmos.

A, Axial CT scan of mid-orbit level shows large
heavily calcified mass in right ethmoidal sinus
bulging into right orbit. Multiloculation of mass
by thick walls of bone density are shown (arrow-
heads).

B, Coronal CT scan shows large intracranial
component of mass involving the frontal bone.
Note thick shell of bone density (arrows) and
homogeneous density of its content.
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3) high density was demonstrated in a smaller compartment
of the lesion and, on MR, the intensities were high on both
T1- and T2-weighted images (Fig. 4). In this patient, a signif-
icant amount of venous blood was aspirated from this com-
partment before resection. The MR signal intensities of the
shells were similar to the gray matter of brain on precontrast
T1-weighted images and were low on T2-weighted images.
After injection of gadopentetate dimeglumine, the enhance-
ment of the thick shells, which were not identified on CT
because of masking by the bone density, were demonstrated
in all three cases.

Involved structures were displaced or expanded without
any destructive change on CT and MR, indicating the expan-
sile nature of the growth in all cases.

In two patients, the tumors recurred after subtotal resection
and the recurrent tumor was shown to be similar in CT
appearance to the preoperative state in one patient (case 5)
(Fig. 5). In another patient (case 1), who had been shown to
have a multiloculated mass with septa of bone density (Fig.
1), the recurrent tumor was shown as a homogeneous soft-
tissue density within a shell of bone density.

Discussion

The benign fibroosseous lesions of jaw and facial bone
constitute a diverse group of conditions, including fibrous
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Fig. 4.—Case 3: 12-year-old girl with exoph-
thalmos. The mass, involving ethmoid and nasal
cavity, has three components on MR and CT.

A and B, Precontrast MR images. Lateral com-
partment of mass (asterisk) from where the
blood was aspirated is shown as area of high
intensity on T1-weighted image, 500/30 (A), and
was not separated from medial compartment,
which is another necrotic portion, on T2-
weighted image, 2000/85 (B).

C, Postcontrast MR image. Thick shell of mass
enhanced after injection of gadopentetate di-
meglumine.

D, On CT scan, density of lateral compartment
(asterisk) is higher than that of medial compart-
ment, and outer shell is seen as bone density.

2.,

dysplasia, ossifying fibroma, florid osseous dysplasia, focal
sclerosing osteomyelitis, and osteitis deformans [10, 11].
These lesions may share common microscopic features of
hypercellular fibroblastic vascular stroma with a variety of
calcified matrices represented by woven bone, lamellar bone,
curvilinear trabeculae, and sphenoid calcifications [1, 10].
Psammomatoid ossifying fibroma is a tumor that is not
related to dental structure. This lesion frequently occurs in
the ethmoid or orbit in young people, and has been referred
to in previous publications as ossifying fibroma [3], juvenile

ossifying fibroma [12], and cementifying fibroma [13].

In the mandible, the radiologic diagnosis of psammomatoid
ossifying fibroma is suggested by the findings of a well-
circumscribed, expansile lesion with calcified matrices [14].
In the sinonasal area, the lesion may show somewhat different
features owing to the complexity of surrounding structures.
In a lesion protruding into an air-filled space, such as the nasal
cavity, the margin of the mass is clearly demarcated, as
shown in case 1 (Fig. 1), while the margin of the lesion
adjacent to a bony structure may not be clearly demarcated
on CT. The abrupt transition of bone thickness at the margin
of the lesion may help to delineate the lesion and differentiate
it from fibrous dysplasia, which shows poorly demarcated
bone thickening on CT. With bone windows, abnormal bone
of the tumor can be differentiated from surrounding bony
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Fig. 5.—Case 5: 16-year-old boy with exophthalmos.
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A, Preoperative CT scan shows large mass involving right ethmoidal and sphenoidal sinuses with dense calcification.
B, Follow-up CT scan with bone setting 1 year after subtotal resection shows recurrence of lesion, with appearance of mass similar to preoperative

state.

C-E, Compared with precontrast image (C), postcontrast T1-weighted image, 500/30 (D), better demonstrates enhancement of mass. On T2-weighted

image, 2000/85 (E), intensity of calcified portion is similar to that of muscle.

structures by CT (Fig. 2E). MR can demonstrate contrast
enhancement of the bony shell (Fig. 5). This finding suggests
that the thick bony shell is not a reactive hyperostosis but a
tumor tissue. In two of our patients (cases 1 and 5) (Figs. 1
and 5) the tumor recurred in the partly remaining bony shell
of the skull base after the first surgical resection.

In the three patients with ethmoid lesions (cases 3, 4, 5)
(Figs. 3, 4, 5), the size and location were nearly the same but
the internal appearance and content were quite varied. The
concentration of protein in fluid content may be a possible
cause of varying signal intensity of the lesion [15]. The content
of the tumor is known to be a highly cellular tissue histologi-
cally [1]. However, in our series, fluid-containing spaces in
the central portion of the tumor were demonstrated on MR,
and surgery confirmed in one case that it was filled with blood
caused by secondary hemorrhagic necrosis.

Eversole et al. [14] described the two major radiologic
patterns, unilocular and multilocular, in his large series of
mandibular ossifying fibromas. Unilocular lesion with radiolu-
cency was the most prevalent pattern. In our series, all the

lesions were multilocular. Eversole et al. also stated that there
was no correlation between propensity for recurrence and
radiologic findings [14]. The findings of recurrent tumors in
our series, which had been shown as multiloculated lesions
preoperatively and as soft-tissue tumors after recurrence (Fig.
1), could not be clearly explained. The growth rate and the
extent of surgery may be partly influential.

The local aggressiveness of this tumor is not unusual,
especially in young patients. Some authors [4, 12, 16] have
reported ossifying fibroma of the orbit and maxilla, which
show aggressive growth and a tendency to recur in the
juvenile age group. Different terms have been used, such as
juvenile ossifying fibroma and active or aggressive ossifying
fibroma, to specify the more aggressive tumor, which shows
basically the same microscopic findings. Four patients in our
series were juveniles or young adults, but no difference could
be found in aggressiveness between these tumors and that
of a patient (case 2) in the sixth decade. The location or
extent of the tumor is thought to be more relevant as a
surgical contraindication than as a predictor of aggressive-
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ness, and complete resection of the tumor was not possible
in our cases because of the large defect that would have
occurred in the skull base.

In summary, sinonasal psammomatoid ossifying fiboroma
may show the characteristic findings on CT of a well-demar-
cated expansile mass covered by a thick shell of bone density
with a multiloculated internal appearance and a content of
varying density. Contrast-enhanced MR imaging is helpful in
evaluating the extent of the tumor by showing the enhance-
ment of the thick outer shell of the mass. With a proper clinical
setting and careful analysis of CT and MR findings, one can
easily diagnose this rare tumor and evaluate its extent of
growth.
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