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Abstract

Juvenile aggressive ossifying fibroma (JAOF) is a rare variant of ossifying fiboroma. Conventional ossifying fibromas are
slow growing neoplasms thought to originate from osseous mesenchyme, commonly arising in the mandible. Conversely,
JAOF occurs more frequently in the paranasal bones with rapid growth leading to local destruction, facial asymmetry,
nasal obstruction, and proptosis. JAOF has two microscopic variants, psammomatoid and trabecular. Most JAOFs occur in
patients less than 12-years-old with slight male predominance. We present an 18-year-old female with facial asymmetry
for two years duration and recent onset of severe headaches. Examination revealed a bulging left maxillary bone and left
upward proptosis. MRI showed an 81.2 x 44 x 39 mm, lobulated, well-defined, expansile osseous lesion with calcified
matrix and soft tissue component involving the left maxillary sinus with extension into the left nasal cavity, frontal and
ethmoid sinuses, and left orbit. An endoscopic biopsy procedure was performed to reveal sinonasal mucosa infiltrated
by a cellular, fibro-osseous neoplasm consisting primarily of numerous, closely packed, round, uniform basophilic
psammoma bodies with eosinophilic rings, interspersed by cellular, benign fibroblastic proliferations. Cystic changes and
foci of necrosis were also noted. Complete excision of the JAOF is critical as recurrence and corresponding complications
may develop in up to 50% of patients.
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Introduction nile psammomatoid ossifying fibroma of the left craniofacial
bones with extensive growth and expansion into the frontal

Conventional ossifying fibromas (OF) are benign, slow and ethmoid sinuses, nasal cavity, orbit, and skull base.

growing neoplasms, typically found in the gnathic bones, and

thought to originate from the osseous mesenchyme or the (Case Report
periodontal ligament [1,2]. These tumors typically present in
females in their third and fourth decade of life, with a pro-
pensity for the teeth-bearing areas of the mandible or maxilla
[3]. Conversely, juvenile aggressive ossifying fibromas (JAOF)
typically occur in the paranasal sinuses and craniofacial bones
with rapid growth leading to local destruction, facial defor-
mity, and associated complications. There are two histologic
variants of JAOF: Juvenile trabecular ossifying fibroma (JTOF) Accepted: December 28, 2020

and juvenile psammomatoid ossifying fiboroma (JPOF). Both Published online: December 30, 2020
entities are rare in comparison to conventional ossifying fi-
broma and are indistinguishable on imaging. Therefore, clin- Aggressive Ossifying Fibroma of Paranasal Sinuses: An Unusu-

ical, radiologic, and pathologic correlations are required to al Presentation in an 18-Year-Old Female. J Head Neck Surg
reach the correct diagnosis. Herein, we present a case of juve- 2(1):96-100

An 18-year-old African American female presented with
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facial asymmetry and prominent left facial swelling for two
years duration. She recently experienced two severe head-
aches with little to no improvement with medications as
well as loss in her sense of smell and blurred vision. Her past
medical history is significant for late onset menarche and mi-
graines. On examination, facial asymmetry with bulging left
maxillary bone and left upward proptosis was noted. Extraoc-
ular muscle movement and cranial nerves II-XIl were grossly
intact and symmetrical. Rhinoscopy showed a markedly de-
viated nasal septum to the right without turbinate hypertro-
phy. Oropharyngeal examination showed good dentition, no
loose teeth, and no palato-pharyngeal mass or bulge with ful-
ly mobile and symmetrical tongue and palate.

Initial CT showed an extradural mass involving the left na-
sal cavity and paranasal sinuses with mass effect on the left
orbit and skull base without local destruction. An MRI was
subsequently performed to reveal an 81.2 x 44 x 39 mm, lob-
ulated, well-defined, heterogeneously enhanced, expansile
osseous lesion with calcified matrix and soft tissue compo-
nent of the left maxillary sinus with extension into the left na-
sal cavity, frontal and ethmoid sinuses, and medial wall of the
left orbit. Deformity of the nasal septum, vomer, and medial
and inferior walls of the orbit were noted with partial efface-
ment of the left sphenopalatine fossa. Additionally, associat-
ed deformity at the left frontal rectus gyrus, left orbitofrontal
gyrus, and left olfactory bulb were observed on imaging. Os-
teolysis at the left cribriform plate was not appreciated (Fig-
ure 1 and Figure 2).
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Figure 1: MRI of 81.2 x 44 x 39 mm, lobulated, well-defined,
heterogeneously enhanced, expansile osseous lesion with
calcified matrix and soft tissue component of the left maxillary
sinus. Extension into the left nasal cavity, frontal and ethmoid
sinuses, and medial wall of the left orbit are noted.

Due to the progression of the patient’s symptoms and ex-
tensive nature of the tumor on imaging, the patient was taken
to the operating room for left medial maxillectomy, left total
ethmoidectomy, left sphenoidotomy, left frontal sinusotomy,
left orbital decompression, and resection of the left extradu-
ral anterior skull base. Intraoperatively, the entire left max-
illary sinus was blocked by tumor, causing right sided septal
deviation. Upon debulking this area, multiple blood vessels,
believed to be branches of the sphenopalatine artery, were
noted inside the tumor without appreciable invasion. The
medial and inferior walls of the orbit and the anterior portion
of the lamina papyracea were involved by tumor and careful-
ly debulked. Exposure of the orbital fat through the floor of
the orbit allowed for ocular pressure release. The Neurosur-
gery team then assisted in the removal of the tumor at the
anterior skull base and cribriform plate. Finally, tumor was
removed from the frontal recess and frontal sinus anteriorly.

Figure 2: MRI in the coronal plane displaying deformity of the
nasal septum, vomer, and medial and inferior walls of the orbit
as well as partial effacement of the left sphenopalatine fossa.

Figure 3: Areas of variably-sized cyst-like spaces containing pale
basophilic fluid and blood, consistent with cystic changes (H&E,

10x).
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Cerebrospinal fluid leak was not observed at the conclusion
of the procedure.

Histologic examination revealed sinonasal mucosa infil-
trated by a benign fibro-osseous neoplasm with foci of ne-
crosis. The fibroblastic elements were composed of fascicu-
lated spindle cell proliferations consisting of fibroblast-like
cells with uniform elongated, deeply-basophilic nuclei with-
out atypia or mitosis. This framework supported numerous,
closely packed, basophilic psammomatous calcifications
with eosinophilic rings interspersed with and surrounded by
cellular bone trabeculae arranged in an anastomosing tra-
becular pattern, many of which were rimmed by prominent
osteoblasts. In some areas, variably-sized cyst-like spaces
containing pale basophilic fluid and blood, consistent with
cystic changes, were noted. In other areas, foci of necrosis in-
termixed with blood and hemosiderin pigment deposits were
noted. The neoplastic proliferation was seen in the form of
a lobulated growth pattern interspersed by benign sinonasal
mucosa. Neither vascular invasion nor tumor emboli were ap-
preciated (Figure 3, Figure 4 and Figure 5). Thus, a final diag-
nosis of juvenile aggressive ossifying fiboroma, psammomatoid
variant was made.

Post-operatively, the patient experienced continued
left-sided headache, left peri-orbital pain, and persistent left
nasal rhinorrhea. Fluid from the left nasal cavity was collected
and analyzed for beta-2 transferrin to rule out a potential ce-
rebrospinal fluid leak. The results were reported as negative;
thus, the patient was instructed to follow up with an addition-
al sample of nasal fluid if her rhinorrhea persisted.

The patient’s case was discussed at the multidisciplinary
head and neck tumor board where all available historical
data, radiology, pathology, and physical exam findings were
reviewed. Post-operative follow-up in the form of regular in-
terval imaging and consideration of an anterior cranio-facial
resection, if tumor burden is significantly high, were recom-
mended.

Figure 4: Fasciculated spindle cell proliferations composed of
fibroblast-like cells with uniform elongated, deeply-basophilic
nuclei without atypia or mitosis. Cellular bone trabeculae
arranged in an anastomosing trabecular pattern rimmed by
prominent osteoblasts (H&E, 20x).

Discussion

Ossifying fibromas are subdivided into cemento-ossifying
fibroma (COF) and juvenile ossifying fiboroma (JOF) dependent
upon the presence of specific histologic features. Unfortu-
nately, ossifying fibroma (OF), JAOF, and fibrous dysplasia
(FD) may show significant histological overlap, particularly on
small biopsies. The clinical and surgical management of these
entities are markedly different; hence it is imperative that
these lesions are correctly diagnosed.

As previously stated, ossifying fibromas are benign, slow
growing neoplasms that typically present in females in their
third and fourth decades of life with most cases occurring in
the mandible [4]. On imaging, this entity is a unilocular ra-
diolucent or mixed radiolucent and radiopaque lesions with
well-demarcated borders. On gross examination, it is yel-
low-tan and gritty. Hypercellular fibroblastic stroma without
atypia or mitosis, in addition to a quilted pattern of osteoid or
bone, is typically seen on histologic examination. Treatment
may range from simple enucleation to surgical excision, de-
pending on the extent of the lesion. Recurrence is rare. Of
note, multiple ossifying fibromas are associated with hyper-
parathyroidism-jaw tumor (HJT) syndrome, a hereditary dis-
order presenting with hyperparathyroidism by way of para-
thyroid adenoma or carcinoma, and rarely with renal cysts
or Wilms’ tumors. Identification of this lesion is important
as HJT is associated with development of other epithelial tu-
mors, including pancreatic adenocarcinoma, papillary renal
cell carcinoma, and testicular mixed germ cell tumor. Muta-
tions in HRPT2, a tumor suppressor gene which encodes the
parafiboromin protein, have been identified in patients with
HJT syndrome [5].

Juvenile aggressive ossifying fibroma (JAOF) is a rare, be-
nign fibro-osseous tumors characterized by rapid growth in-
volving the paranasal sinuses and craniofacial bones in 85%
of patients. The calvarium is involved in approximately 12% of
cases. In jaw lesions, COF is considered to be an odontogenic
tumor and is thought to arise from mesenchymal cells of the
periodontal ligament, which form cementum, osteoid, and fi-
brous tissue [2]. By contrast, JAOF is of uncertain origin, and

Figure 5: Closely packed psammomatous calcifications with
eosinophilic rings (H&E, 40x).
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is generally believed to originate from osseous mesenchyme,
as most of these tumors affect sites distant from the odon-
togenic precursor tissue of COF [1,2,6]. JAOF is a neoplasm
of childhood with an equal gender distribution. According to
some authors, it has a slight male predilection [7,8]. Clinically
JAOF presents with facial asymmetry, facial pain, and chron-
ic sinusitis due to rapid growth and obstruction. Radiological
findings include a well circumscribed, radiolucent, uni- or
multi-lobulated lesion with varying opacification depending
on calcification and cystic areas. CT scans may reveal mixed
soft tissue and bone densities with peripheral thinning of the
affected bone [7,9]. Grossly, cut surfaces may display curvilin-
ear hemorrhagic strands which are unique to JAOF.

Two pathological variants of JAOF have been identified:
Trabecular and psammomatoid. The trabecular variant com-
monly involves the mandible and occurs in patients less than
12-years-old. Histologically, the stroma is hypercellular and
composed of fibroblastic spindle cells with long and slender
osteoid forming “paint brush strokes” together with scat-
tered giant cells. In contrast, the psammomatoid variant
mostly involves the paranasal sinuses with the ethmoid, fron-
tal, maxillary, sphenoid, and temporal bones being affected,
respectively [4,6,10,11]. Cases have been reported in patients
from 3-months-old to 72-years-old with the average ranging
from 16-33 years-old [3,4,6,11]. This variant shows hypercel-
lular fibroblastic stroma containing numerous closely packed
spherical basophilic ossicles - resembling psammoma bodies
surrounded by eosinophilic rings - along with prominent os-
teoblastic rimming. Cystic degeneration and aneurysmal bone
cyst formation have been reported in both variants [3,12].

The pathologic features of the current case are a classic
example of psammomatoid variant of JAOF, which exhibited
cystic changes and foci of necrosis. This is thought to be due
to local vascular impairment which leads to foci of ischemic
necrosis characterized by pale eosinophilic acellular zones
with hemorrhagic and hemosiderin deposition. Clinically, the
patient experienced significant facial deformity accompanied
by neurologic manifestations - including headaches, anosmia,
and blurred vision - likely due to cranial compression by the
tumor.

The etiopathogenesis for JAOF is poorly understood, but
nonrandom breakdown at Xq26 and 2g33 resulting in (X;2)
translocation has been reported in a small number of orbital
“cemento-ossifying fibromas” [13]. A recent study performed
by Tabareau-Delalande, et al. [14], revealed that JAOFs with
long arm rearrangements covering the MDM2 and RASAL1
genes on chromosome 12 may represent a possible marker
for the more extensive and aggressive forms of this entity.
In addition, MDM2 amplification via FISH was noted in 70%
of cases without concordant IHC over expression [14]. GNAS
mutation, associated with fibrous dysplasia, has not been
found in tested JAOF tumors.

Treatment for JAOF ranges from enucleation and curet-
tage to resection of the tumor with clear margins [15,16].
Small lesions are treated with curettage or ostectomy, where-
as extensive and deep lesions with infiltrating borders extend-
ing into the base of the skull may be treated with complete

endoscopic resection or even craniotomy. Many authors have
reported a high recurrence rate after conservative or mini-
mally-invasive treatment (30-58% of cases); thus, complete
surgical resection remains the preferred line of treatment
and portends an excellent prognosis [7,8,17,18].

Pertinent differential diagnoses to consider include fi-
brous dysplasia, cementoblastoma, osteosarcoma, osteoblas-
toma, and aneurysmal bone cyst.

Fibrous dysplasia (FD) typically has irregularly shaped and
poorly organized woven bone, without osteoblastic rimming,
surrounded by hypocellular stroma. This entity is caused by
a missense mutation in the GNAS gene, which drives the for-
mation of abnormal bone [3,4]. Children and adolescents are
most affected by this entity, with the maxilla and femur being
the most common sites. Radiographically, this lesion is radio-
lucent with indistinct borders and has a “ground glass” ap-
pearance [3]. Polyostotic fibrous dysplasia may be associated
with endocrinopathies such as McCune-Albright Syndrome.
Nonetheless, treatment typically consists of watchful waiting
and delayed surgical intervention as these lesions tend to sta-
bilize with skeletal maturation [3].

Cementoblastoma is a dense, slow-growing mass as-
sociated with the tooth root. These lesions arise from the
periodontal ligament region - with irregular lacunae, plump
cementoblasts, and prominent basophilic reversal lines. Ra-
diographically, loss of the tooth root outline and obliteration
of the periodontal ligament space is common. Recurrence is
rare with complete excision of the lesion [3].

Osteosarcoma may be ruled out based on its character-
istic radiographic appearance of bony destruction and peri-
osteal reaction. Histologically, malignant cells with nuclear
pleomorphism, atypical mitoses, and delicate strands of oste-
oid are appreciated. Surgical excision with clear margins is the
treatment of choice. Subsequent chemotherapy may be war-
ranted, especially for high grade lesions; however, radiation
therapy is not necessary as this entity is radioresistant. Local
recurrence is reported in up to 25% of cases [3,19].

Osteoblastoma shows remodeling of newly formed, thick,
bony trabeculae with sheets of epithelioid osteoblasts and
trabecular rimming. Features of pleomorphism or atypical
mitosis are uncommon. Radiographic imaging will show a
sharply circumscribed, lytic lesion with varying degrees of
mineralization. Most cases do not recur after curettage and/
or local excision [3].

Aneurysmal bone cyst (ABC) presents as cystic spaces
filled with blood separated by fibrous septa alternating with
solid areas supporting osteoclast-like giant cells. The cystic
spaces and septa are lined by fibroblasts, myofibroblasts,
and histiocytes but not endothelium [15,16,20-22]. These le-
sions are radiolucent, uni- or multilocular, and with well-de-
fined borders. Up to 10% can have a mixed radiolucent/radi-
opaque pattern. Curettage with or without embolization are
the treatment of choice [3,23]. Recurrence is typically seen in
lesions that extend into the soft tissue. Additionally, ABC may
occur in fibrous dysplasia, ossifying fibromas, and other bone
lesions. ABC is also highly associated with recurrent JAOF.
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Conclusion

Juvenile aggressive ossifying fibromas are rare, benign,

but locally aggressive fibro-osseous lesions. Diagnosis re-
quires clinical, radiologic, and pathologic correlation. It is im-
perative to rule out other fibro-osseous lesions and arrive at
the appropriate diagnosis as management and prognosis may
differ significantly. Recurrence and corresponding complica-
tions may develop in up to 50% of patients, therefore com-
plete excision is critical. Follow-up imaging is recommended
for those in which complete excision is not practical.
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