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SUMMARY
Cemento-ossifying fibroma (COF) is a fibro-osseous
lesion or non-odontogenic tumour that affects
craniofacial bones. These lesions are included in the
spectrum of fibro-osseous lesions arising from
periodontal ligament cells, which can deposit
combination of cementum and bone surrounded by
fibrous tissue. It clinically, macroscopically and
radiologically resembles complex composite odontome
and can be differentiated only on the basis of
histopathology. They usually occur solitarily as a painless
and expansile spherical or ovoid jawbone mass that may
displace the roots of adjacent teeth. They predominantly
occur in females in third and fourth decades of life. We
present a case report of a 20-year-old man, with a
mildly painful swelling in the mandible which was
successfully treated with enucleation and diagnosed as
COF. Its resemblance to complex composite odontome
and unique surgical approach are highlighted in this
paper.

BACKGROUND
Cemento-ossifying fibroma (COF) is a relatively
rare osteogenic tumour, which is seen in the max-
illofacial region. There are many fibro-osseous and
odontogenic entities, especially complex compo-
sites odontomes, which mimic it clinically, macro-
scopically and radiologically. Although the line of
treatment for both these lesions is similar, it is
important to differentiate them histologically as
they have distinct features. Further to add to its

uniqueness, the lesion was more on lingual cortex
below the level of mylohyoid muscle which war-
ranted extraoral approach for excision.

CASE PRESENTATION
A 20-year-old man presented with mild pain and
swelling over left lower third region of face since 1
month. The pain was dull aching and referred to
the temporal region. There was a history of tooth-
ache and extractions of multiple teeth in the left
mandibular posterior region 5 months before.
There was no associated paraesthesia of the inferior
alveolar nerve, no pus discharge or no any trismus.
Extraoral inspection and palpation (figure 1)
revealed a small stony hard nodule-like growth on
the left mandibular body region more on the
lingual side. Intraoral inspection revealed no abnor-
mal findings. Based on clinical findings and history
of multiple teeth extractions, a provisional diagno-
sis was made as focal sclerosing osteitis. To further
locate the position of the lesion, radiographic inves-
tigations were carried out in the form of orthopan-
tomogram (OPG) (figure 2), various CT and
cone-beam CT (CBCT) scan sections (figures 3–5).
They revealed a solitary relatively defined high-
density sclerotic lesion with hypodense borders
seen in mandible on left side measuring 2×2 cm.
Lesion was also causing expansion of the same
along with breach noted in the lingual cortex. The
findings suggested it as a benign lesion. All pre-
operative haematological investigations were within
normal limits, and the patient was deemed to be fit
for surgery. The patient was operated under general
anaesthesia. As the lesion was below the level of
mylohyoid muscle, it was exposed extraorally via
submandibular approach (figure 6). Expansion and

Figure 1 Extraoral photograph revealing slight bony
enlargement on left junction of body and ramus of
mandible.

Figure 2 OPG reveals relatively defined heterogeneous
radiopaque lesion, oval in shape with a surrounding
radiolucent rim seen at the apical region of first and
second molar edentulous area. OPG, orthopantomogram.
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perforation of lingual cortex were visualised, and the lesion was
cleaved from normal bone. Complete enucleation of the lesion
was performed. A dense sclerotic mass surrounded by a capsule
of fibrous tissue was excised and was measuring ∼2×2 cm. After
haemostasis, the wound was closed in layers with negative
suction drain to prevent haematoma formation in the dead

space. Tissue was sent for histopathological examination. On
grossing (figure 7), findings revealed a hard gritty lesion with a
fibrous capsule along with haemorrhagic areas. Histologically,
decalcified H&E-stained and studied sections revealed (figure 8)
dense lamellar bone with the presence of typical resting lines
and numerous scattered basophilic cementum-like calcifications
in the form of droplets with sparse cellular component.
Correlating clinically and radiologically, histopathological fea-
tures were suggestive of mature stage of COF.

INVESTIGATIONS
▸ Serum biochemical markers like alkaline phosphatase,

calcium and phosphate levels were within normal limits. This
ruled out any systemic bony pathology.

▸ To ascertain the exact nature of pathology, histopathological
examination was advised, which revealed characteristic fea-
tures of COF in its mature stage.

DIFFERENTIAL DIAGNOSIS
As the patient had history of multiple teeth extractions in man-
dibular molar region and was presenting with mild pain and
swelling, a working diagnosis of focal sclerosing osteitis was
made. Clinical, radiological and histological differential

Figure 3 CT axial section revealing high-density relatively defined
sclerotic lesion in mandibular periapical molar region.

Figure 4 CT coronal section revealing sclerotic hyperdense lesion
surrounded by hypodense rim causing expansion of surrounding bone
in the mandibular periapical molar region.

Figure 5 3D reconstruction CT revealing multiple high-density
sclerotic lesions in the mandibular molar region.

Figure 6 Intraoperative findings revealing capsulated lesion in the left
mandibular body region.
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diagnoses and exclusion criteria for other closely related path-
ologies are mentioned below.

Ossifying fibroma: This is common in women in their third
to fourth decades of life. They usually present as slow asymp-
tomatic growth leading to painless enlargement of the affected
bone.1 Radiographically ossifying fibroma (OF) ranges from
radiolucent stage to mixed stage and eventually sclerotic stage.
Histological features range from three subtypes, ie, first equal
amount of calcified material (retiform bony trabeculae) and
fibroblastic stroma, second contains storiform pattern of stroma
intermixed with few calcified components, and finally the third
variant is combination of the first two.2

Focal osseous dysplasia: This term is used when the lesion is
associated with the tooth apex of vital tooth or previous extrac-
tion site preferably in mandibular molar areas.3 Focal
cemento-osseous dysplasia (FCOD) lesion is seen commonly in
women with a mean age in mid-30s. They are commonly asymp-
tomatic and are detected only on radiographic examination.
Based on stage of lesion, radiographically the interpretation of
the lesion varies from early radiolucent stage to mixed and finally
radiopaque mature structure. Histologically, these lesions contain
a combination of spherical calcifications believed to be of cemen-
tal origin (cementicles) and randomly oriented osseous structures
resembling detached fragments of trabecular bone.4

Complex odontome: It represents hamartomatous malforma-
tion5 having an irregular-shaped calcification, which is slow

growing, expanding and painless. Pain and inflammation are
seen in rare cases. Most of these cases are seen in end of the
second decade involving mandibular molar areas. They do not
resemble tooth structure unlike compound composite odon-
tomes. Cut sections of big lesion reveal calcified masses ranging
in colour from white to yellowish hard surface covered with
capsule of collagenous tissue. Radiologically, their size may vary
from small to very large and may be associated with an
impacted or supernumerary tooth. Their initial stage shows
radiolucency followed by mixed stage and eventually sclerotic
opacity surrounded by radiolucent rim. Histologically, tooth-like
calcification is seen intermixed with odontogenic epithelium.6

Idiopathic osteosclerosis: It develops during a healing process,
and it is not due to inflammation. It is seen most commonly in
the periapical region of vital mandibular molars and the pre-
molar region with infected root canal. Most commonly patients
in their first and second decades of life are involved.7 Clinically,
it is asymptomatic, and it is not associated with cortical
expansion. Radiographically, this lesion is characterised by a
well-defined, rounded or elliptical radiodense mass without
radiolucent rim. Histopathologically, lamellar bone with scant
fibrofatty tissue is seen.8

The present case was considered as mature stage of COF
because clinically it was causing slight expansion of body of
mandible. During enucleation, it was surrounded by well-
defined capsule, and also radiologically it gave dense sclerotic
radiopacity surrounded by radiolucent rim. Histopathological
findings showed the presence of patternless fibrous stroma inter-
mixed with tiny drop-like cementum structures.

TREATMENT
Decision of treatment was based on the radiographic and clin-
ical findings, which showed a well-defined sclerotic lesion sur-
rounded by radiolucent rim without any soft tissue component.
Hence, surgical enucleation was performed.

OUTCOME AND FOLLOW-UP
Postoperative recovery was uneventful, and wound healed pri-
marily with minimal scar. There was no paraesthesia of lingual
or inferior alveolar nerve, and periodic follow-up of 1, 3 and
6 months postoperatively showed neither residual problems nor
any signs of recurrence.

DISCUSSION
Fibro-osseous lesions include a myriad of developmental, dys-
plastic and neoplastic pathologies exhibiting diverse clinical,
radiological and histological characteristics. One of the variants,
ie, COFs, are single focal lesions, which are selectively seen in
maxillofacial bones.9 It contains fibrous tissue intermixed with
variable quantity of mineralised material resembling bone and/
or cementum for that it is called cemento-ossifying fibroma.10

When tumours contain bone and cementum-like material, with
or without psammoma-like bodies, and are well circumscribed
radiographically, a diagnosis of COF is made.6 There are four
types of OFs affecting craniofacial skeleton: (i) OF of odonto-
genic origin (COF), (ii) trabecular juvenile ossifying fibroma
( JOF), psammomatoid JOF and (4) extragnathic adult OF.11

The terminology cemento-ossifying fibroma is used because
there is a spectrum of fibro-osseous lesions that arise from the
periodontal ligament, ranging from those with only deposition
of cementum to those with only deposition of bone.12

Review of the literature says that it occurs mostly in the
second and fourth decades of life, with a 1:5 male:female ratio.
Mandibular premolar and molar area is the most frequent

Figure 7 Grossing photo revealing multiple hard gritty fragments
surrounded by haemorrhagic areas along with capsule.

Figure 8 40× H&E decalcified section revealed lamellar woven bone
surrounded with numerous scattered droplet-shaped basophilic
cementum-like calcification.
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location for this pathology.10 A more aggressive form of OF that
occurs in younger individuals has been designated as JOF
showing more aggressive features clinically and more vascular at
pathological examination. JOF usually involves maxilla and
paranasal sinuses, which is contradictory to COF which occurs
in the mandible in 70–80% cases.13 14 COF commonly affects
mandibular molar region causing painless expansion and is seen
in first to second decade of life. Based on radiographic findings,
MacDonald-Jankowski described three stages of COF: an initial
radiolucent stage, then a mixed stage and eventually, a sclerotic
appearing stage,15 and Lu et al reported four radiographic pat-
terns of OF, namely, cystic radiolucency, ground glass pattern,
sclerotic change and mixed type.16 According to the study of Su
et al on 54 cases of COF,17 size of OF ranges from 0.2 to
15 cm. In their early stage or formative phase, these are com-
monly radiolucent since the osseous component is non-calcified
osteoid. Over time, the tumours become progressively radi-
opaque as more matrix calcifies. Very few molecular investiga-
tions are reported in the literature for OF, and mutation in
HRPT2 gene has been identified to cause its production.18 As
the pathology was showing radiopaque sclerotic lesion sur-
rounded by radiolucent halo in the left body of mandible, even-
tually radiological differential diagnosis as radiopaque OF,
complex odontoma and idiopathic osteosclerosis was made.

Odontome is the most common odontogenic tumour seen in
the second decade of life.19 They are classified into two types:
compound composite and complex composite. The former
resembles tooth-like structure, and the later mimics only calci-
fied structure. Location of compound composite odontome is
anterior maxilla. Most cases of complex composite odontome
are seen in posterior mandible as suspected in our case of
20-year-old male patient. Aetiology of odontome includes
trauma and infection.19 We anticipate the same aetiology as
there was history of multiple teeth extraction in our case.
Macroscopically cut section of complex composite odontome is
a hard calcified mass covered with collagenous capsule as seen
in the present case. Radiologically, odontomes are associated
with impacted or supernumerary teeth and sometimes in the
periapical region in between roots. They give a dense sclerotic
radiopacity surrounded by radiolucent rim19 as seen in the
present case. COF is differentiated from complex odontome
mainly based on histopathology as complex odontome has
mixture of mineralised masses of dentinoid substance, small
spaces of pulp tissue, enamel matrix and epithelial remnants,
which is absent in COF.

Pathogenesis for COF is unknown and controversial.
Embryonic nests and ectopic periodontal membrane are the
aetiological factors, as recommended by Cakir and Karadayi for
extraosseous variant where there is no periodontal tissue, as sug-
gested by Elarbi et al in their cytogenetic studies.20 WHO classi-
fies COF among non-odontogenic tumours derived from the
mesenchymal blast cells of the periodontal ligament, which are
pluripotent to form fibrous tissue, bone and cement or combin-
ation of such components. Perhaps there is controversy over
such an origin since tumours of similar histology have been
reported in ethmoid bone, frontal bone or even long bones of
body that lack periodontal ligament cells.21 22 Bernier and
Thompson have speculated that infection-induced inflammation
and fibrosis of the periapical area might stimulate the periodon-
tal membrane. After trauma, such as tooth extraction, the
remaining periodontal tissue attached to the wall of the alveolus
may serve as the origin of COF.23 In the present case, COF
might have developed from the remnants of periodontal liga-
ment cells. Histopathological findings of COF mirror the

radiographic findings. COF consists of fibrous tissue that exhi-
bits varying degrees of cellularity and contains mineralised
material in the form of bone and cementum.24 More radio-
opaque lesions are composed of more mineralised component
in the form of lamellar bone or woven bone intermixed with
numerous tiny droplets and less of fibrous component as seen in
our case. Untreated COF lesions expand slowly and progres-
sively, which threatens the surrounding tissue. Recurrence rate
for COF is reported as 28%, and there is a remote possibility of
malignant transformation, so treatment ranges from surgical cur-
ettage or enucleation to resection and radical surgery followed
by long-term observation.16 25 26 Since the present case is a
well-demarcated lesion separated from normal bone, an amen-
able approach of enucleation was contemplated and carried out
with follow-up of 1, 3, and 6 months.

Patient’s perspective

I came to this hospital because of pain and swelling in my jaw.
After getting operated, I am completely alright. I am in regular
follow-up with my doctor.

Learning points

▸ Histopathologically cemento-ossifying fibroma (COF) and
focal cemento-osseous dysplasia (FCOD) look alike in their
matured stage. They can be only differentiated as ossifying
fibroma causes expansion of bone and it is covered by
capsule, which is absent in FCOD.

▸ COF commonly presents as unilocular radiolucency, and
variations from routine radiologic features may mimic other
ossifying and odontogenic pathologies and may be confused
with periapical pathologies, which should be differentiated
with histopathology for definite diagnosis.

▸ Majority of fibro-osseous lesions can be approached intraorally,
but this particular lesion was localised below the mylohyoid
muscle breaching lingual cortex. Extraoral approach was taken
not only for ease of surgical access but also to prevent
damage to important anatomical structures like inferior
alveolar nerve, lingual nerve, sublingual vessels and Wharton’s
duct, which may become afflicted on intraoral access.
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