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Abstract

Juvenile Ossifying Fibroma (JOF) represents a group of heterog-
enous, uncommon, benign fibro-osseous lesions that affect the cra-
niofacial skeleton. JOF is distinguished by the young age of onset, a
rather non-specific clinical and radiographic presentation and a po-
tential locally aggressive behavior. According to the 2005 WHO clas-
sification JOF has two histological subtypes: Psammomatoid (PJOF)
and Trabecular (TJOF). Although these are considered distinct clin-
icopathological entities, they share certain clinical and radiographic
features and may similarly exhibit locally aggressive behavior, war-
ranting radical surgical treatment and long-term follow-up.

Here presented is one case of TJOF, affecting the maxillary sinus
of a 41-year-old male patient. This case is of special interest, since
it represents one of the few, to our knowledge, reported cases of
TJOF, located at the paranasal sinuses and the only case diagnosed
at such an advanced age in the hitherto published literature. The
above are corroborated though an updated review of the pertinent
literature.
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Introduction

Fibro-osseous lesions are benign, characterized by a fibrous cellu-
lar stroma with foci of mineralization or ossification [1,2]. They are
divided into 3 entities with decreasing frequency of appearance: oste-
oma, Fibrous Dysplasia (FD) and Ossifying Fibroma (OF); these share
clinical, radiographic and histological findings but behave differently
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[3]. Osteoma is slow-growing and FD usually regresses spontaneously
after puberty, advocating a “wait and see” policy, unless local compli-
cations occur [4,5]. On the contrary, especially the juvenile’ histolog-
ical subtype of may exhibit locally aggressive behavior with high re-
currence risk, warranting radical surgical treatment [6]. Thus, proper
initial diagnosis is mandatory for appropriate treatment [1].

OF-related nomenclature may be confusing, since various some-
what overlapping terms, including ‘cementifying fibroma, ‘cemen-
to-ossifying fibroma, ‘desmo-osteoblastoma, ‘psammo-osteoid fibro-
ma, juvenile ossifying fibroma, juvenile aggressive ossifying fibroma’
or ‘juvenile active ossifying fibroma’ have been used, either synony-
mously or designating different histological subtypes [4]. Accord-
ing to the 2005 WHO classification of odontogenic tumors the term
‘Ossifying Fibroma' (OF) comprises the histological variants of ‘Con-
ventional Ossifying Fibroma’ (COF) and ‘Juvenile Ossifying Fibroma’
(JOF); the latter is further subdivided into the Trabecular (TJOF) and
Psammomatoid (PJOF) subtypes [7,8].

COF is mainly seen in adults (31-4" decade of life), arising from
the periodontal ligament and affecting the tooth bearing areas of the
jaws but rarely the nasoethmoidal complex; it is well-encapsulated,
radiologically presenting as an expansile soft-tissue-mass, sharply de-
marcated from adjacent bone [9]. On the contrary, JOF seems a neo-
plastic product of the myxoid tissue precursor of cartilage and bone
of paranasal sinuses; both its subtypes, JPOF and JTOEF, are un-en-
capsulated, tend to infiltrate the adjacent bone, arise outside the tooth
bearing areas of the craniofacial skeleton and usually contain multi-
nucleated giant cells [9,10]. PJOF and TJOF are considered distinct
clinicopathologic entities, since the former occurs predominantly in
the sinonasal and orbital bones, affecting patients of a wider age range
and older mean age than the latter that predominantly affects the jaws
[8,9]. Aggressive local behavior is registered in some but not all cases
of both subtypes and has been related to younger age and concurrent
development of aneurysmal bone cysts [11-15].

Histologically, both subtypes have a similar stroma but TJOF is
composed of densely cellular fibrous tissue with little collagen, con-
taining thin strand-like trabeculae of fibrillary osteoid and woven
bone, while PJOF is also densely cellular but contains spherical or
lamellated calcifications (ossicles), the typical psammomatoid bodies
[1,6,8,9].

The objective of the present study is to report one case of TJOF,
involving the macxillary sinus, treated in our Department. This is one
of the few reported cases, affecting paranasal sinuses and the only, to
our knowledge, hitherto diagnosed at the age of 41 years. An updated
literature review was conducted, comprising case series and case re-
ports, published over the last five years (from 2012 to 2017) to record
the demographic, radiographic and histological features, prognosis
and treatment of TJOF in the maxillofacial region.

Case Report

A 41-year-old male patient was referred to our Department with a
painless progressive swelling of his left cheek since six months. Extra-
oral examination revealed a 2-cm swelling of the left cheek, extending
over the infraorbital foramen, just below the orbital rim. On palpation
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the swelling was hard in consistency, with no fluctuation elicited. No
paresthesia of the infraorbital nerve was registered (Figure 1). Intra-
orally there was no cortical expansion or apparent mucosal changes.
Medical and family histories of the patient were noncontributory.

CT scans showed a 3 x 2.5 x 2 cm expansive, multilocular lesion of
the left maxillary sinus, causing forward expansion of the anterior si-
nus wall and upper displacement of the orbital floor (Figures 2 and 3).
A biopsy of the lesion was subsequently performed through a intra-
oral incision in the upper buccal sulcus and a Cadwell-luc approach of
the maxillary sinus under general anaesthesia. The microscopic find-
ings were consistent with the diagnosis of TJOFE.

Figure 1: Original (preoperative) photograph of the patient, showing a slight
swelling of his upper left cheek, over the area of the infraorbital foramen.

Figure 2: Preoperative axial CT views, showing an expansive lesion of the left
maxillary sinus, expanding and thinning the anterior sinus wall.

A Weber-Ferguson incision was used to fully expose the lesion that
occupied the upper two thirds of the maxillary sinus and infiltrated its
anterior wall and the orbital floor (Figure 4). The tumor was resected
en bloc within 5-mm margins, causing a considerable defect in both
the orbital floor and the anterior sinus wall (Figure 5). Following re-
section primary reconstruction of the defects was achieved by using
titanium mesh (Figure 6 and 7). The maxillary sinus was packed with
antibiotic gauze for 4 days.

Histological examination of the surgical specimen confirmed the
diagnosis of TJOF (Figure 8).

Figure 3: Preoperative coronal (left) and saggital (right) views, showing the
forward expansion of the anterior sinus wall and the upper displacement of the
orbital floor with infiltration of the inferior orbital rim.

Figure 4: Intraoperative view of the tumor, occupying the upper two thirds of
the maxillary sinus and infiltrating its anterior wall.

Figure 5: View of the defect at the anterior sinus wall and the orbital floor,
following resection of the tumor.

Facial appearance and oral function of the patient was satisfactory
two months postoperatively (Figure 9); however a residual paraesthe-
sia of the infraorbital nerve was still noticed. The patient will remain
under follow-up until the case is resolved.

Literature Review

A review of the English language literature from 2012 to 2017
was conducted through the Pubmed database, to record all recently
reported cases of TJOF, using the terms ‘ossifying fibroma, ‘juvenile
ossifying fibroma, and ‘trabecular juvenile ossifying fibroma. Articles
not designating the histological subtype of JOF were not included.

Our search yielded 11 articles, reporting 36 new cases of TJOEF,
published between 2012 and 2017 that met the inclusion criteria: 5
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Figure 6: Primary reconstruction of the defects with the use of titanium mesh.

Figure 9: Photograph of the patient two months postoperatively.

J

Figure 7: Postoperative radiographs-Water’s (left) and orthopantomogram
(right)-, showing the titanium mesh used for reconstruction of the defects.

Figure 8: Photomicrographs of a hematoxylin-heosin stained section of the
lesion, showing the cell-rich fibrous tissue, along with multi-nucleated giant

cells (arrows) and bands of osteoid trabeculae (magnification x40).

case series, including cases of TJOF [1,9,10,16,17] and 6 case reports
[13,18-22]. Of these, 34 affected the jaws (18 the maxilla; 16 the man-
dible) and 2 were sinonasal (located at the maxillary sinus and nasal
cavity). The age range of the patients for all 36 recently reported cases
of TJOF was 3 to 25 years and the mean age was 11.8 years. The male
to female ratio was 0.64: 1 (14 male and 22 female patients). Unfor-
tunately, in the larger case series [1,9] the demographic data of the

patients and their histological findings were often incomplete or in-
conclusive. The related data are summarized in tables 1 and 2.

Discussion

TJOF is reported less commonly and in smaller series than PJOF
but may also grow rapidly [23]; it occurs within a smaller age range (2-
33 years; mean 8.5-12 years), shows a slight male predilection (male to
female ratio 1.3:1) and affects the jaws (maxilla>mandible) [8,18,24].
TJOF shares clinical and radiographic findings and behaves similar-
ly with PJOF, as far as local aggressiveness is concerned [25,26]. The
combination of trabecular and psammomatoid patterns within the
same tumor has also been reported in the literature [24].

Most TJOFs present clinically as slowly or rapidly growing masses
of the craniofacial skeleton; depending on the location pain, exoph-
thalmos, diplopia, decreasing vision, nasal congestion/obstruction,
recurrent sinusitis or tooth motility/loss may appear [10,15].

Radiographically TJOF can be radiolucent, mixed or radiopaque,
depending on the calcification degree and extent of cystic changes
[15]. Though often expansive and destructive, it is usually well-delin-
eated with a radiopaque border and looks like mixed or radiolucent
shadows [10,27]. Root displacement is common but resorption rarely
occurs [15].

MRI combined with CT scans help diagnosis and allows the as-
sessment of potential involvement of adjacent structures [1]. On CT
scans JOF demonstrates a dense outline, with irregular internal and
smooth external surfaces and a multilocular internal appearance of
varying density. MRI may show a cystic mass hypointense to muscle
on T1-and T2-weighted sequences, with an outer hypo-intense shell,
suggesting osteoid matrix calcification. Bony walls are iso-intense
with gray on T1-and hypointense on T2-weighted images [15].

Histologically, TJOF is recognized by trabeculae of woven bone
with coarse lacunae, swollen osteocytes and a lining of plump osteo-
blasts. Bands of cellular osteoid and hemorrhagic strands, along with
multinucleated giant cells are also found. According to Slootweg a
unique histological feature of TJOF are thin, garland-like, curvilinear
strands of edema, hemorrhage and osteoclasts [17].
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No. Reference No of TJOF/Overall of cases Location Mean patient age/age range (yrs) Patient gender
1 Rai et al. (2012) [16] 2-Feb Maxilla 15 and 15 1 male + 1 female
2 Slootweg (2012) [17] 15/15 9 maxilla + 6 mandible 13.8/3-25 6 male + 9 female
3 Urs et al. (2013) [9] 22-Feb 1 maxilla + 1 mandible 8and 10 2 female
4 Ciniglio Appiani et al. (2015) [1] 11-Jan Sinonasal 13 1 female
5 Han et al. (2015) [10] 10-Oct 4 maxilla + 6 mandible 10.9/7-18 4 male + 6 female

2012 to 2017 (in chronological order).
(where: TJOF = Trabecular Juvenile Ossifying Fibroma; OF = Ossifying Fibroma)

Table 1: Cases of Trabecular Juvenile Ossifying Fibroma (TJOF), included in case series of Ossifying Fibromas (OF) of the maxillofacial region, published from

No. Reference Location Patient age (yrs) Patient gender
1 B S Metal. (2012) [18] Mandible 7 Male
2 Osunde et al. (2013) [19] Maxilla + maxillary sinus + nasal cavity 7 Female
3 Pandit et al. (2014) [20] Mandible 13 Male
4 Reddy et al. (2014) [13] Mandible 16 Female
5 Rahman et al. (2015) [21] Maxilla 8 Male
6 Aboujaoude & Aoun (2016) [22] Maxilla 7 Female

Table 2: Case reports of Trabecular Juvenile Ossifying Fibroma (TJOF), published from 2012 to 2017 (in chronological order).

JOF clinical and radiographic differential diagnosis should be
made from malignancies (osteosarcoma, chondrosarcoma, Ewing’s
sarcoma, African form of Burkitts lymphoma, etc); however, the
most important radiographic differential diagnoses are COF, FD and
mixed odontogenic tumors [15,28]. JOF is usually monostotic and
well-demarcated, lacks ground-glass attenuation and contains areas of
mineralization while FD tends to be more elongated and ill-defined,
demonstrating a slow growth pattern; nonetheless, polyostotic JOF, af-
fecting both the mandible and maxilla, has been reported [29]. Mixed
odontogenic tumors are well demarcated, often intimately associat-
ed with unerupted teeth and contain radiodense opacities similar to
tooth structures [15,28].

TJOF behaves similarly with PJOE thus warranting the same man-
agement that remains controversial [10,30]. Locally radical surgery
has been advocated to completely remove the tumor, while preserving
important adjacent structures [1]. A high-up to 30-56%-recurrence
rate is mostly ascribed to incomplete excision, due to the unfavorable
location and infiltrative nature of the tumor [8,27,31]. Moreover, en-
doscopic surgery allegedly cannot result in complete resection [32].
Therefore, in locally aggressive cases with rapid growth, cortical thin-
ning or perforation and root displacement/resorption, total resection
should be the treatment of choice [28,33]. However, literature lacks in
data on the histological criteria, predicting biologic behavior, recur-
rence risk or impact of radical resection on recurrence [34,35].

Although there is no standardized follow-up protocol, long-term
clinical and radiological monitoring is mandatory to detect late re-
currence [27]. Immediate reconstruction is not advised because of the
fairly high recurrence rate; secondary reconstruction may be under-
taken sooner (<1 year) for slow-growing but should be delayed for
fast-growing aggressive lesions [15].

The patient here presented represents the third case of TJOF, af-
fecting paranasal sinuses, reported in the literature over the last 5
years. The first was reported in 2013 by Osunde et al., (reference #2 of
Table 2) [19] and the second in 2015 by Appiani et al., (reference #4
of Table 1) [1]. Moreover, this case is of special interest because of the
patient’s age (41 years) that far exceeds the hitherto reported age range

(2-33 years) of patients with TJOEF. Thus, this is the first, to our knowl-
edge, TJOF case occurring at such an advanced age! Therefore, the
designation ‘juvenile, warranted up to now by the reported young on-
set age for the histological subtype of TJOF but less for the PJOF-re-
portedly occurring in a wider age range, up to 72 years-seems inac-
curate.

Conclusion

TJOF represents one of the two histological subtypes of JOF. It is a
benign but potentially locally aggressive fibro-osseous lesion, affecting
mostly the jaws with an age range of 2 to 33 years. Although there
are no specific guidelines to address the diagnostic and therapeutic
challenges associated with TJOF, radical resection and long-term fol-
low-up are warranted in locally aggressive cases, due to the high re-
currence rate.

The here reported case of TJOF is of special interest, due to its rare
location at the maxillary sinus and the advanced age of the patient (41
years) upon diagnosis. Thus, the term JOE, warranted by the hitherto
reported young age of the patients, seems to be losing its foundation.
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