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Abstract

Objective The purpose of this retrospective analysis is to

document and discuss the features, treatment rendered and

result of 25 histologically proven cases of ossifying fibro-

mas of jaw bones operated by a single surgeon over a

period of 10 years.

Materials and Methods The records of ossifying fibroma

were obtained from the archives of Oral and Maxillofacial

Surgery at Maulana Azad Institute of Dental Sciences

(MAIDS) from 2001 to 2011. Only those cases were

included in the study where definitive surgery was per-

formed based on clinical, radiological & histopathological

features.

Results Twenty-five patients were analyzed with a final

diagnosis of ossifying fibroma comprising of 14 males

(56 %) and 11 females (44 %). The age range was 11–45

years with a mean of 24.12 years. Mandible was involved

in 72 % and maxilla in 28 % cases with a predominance of

mandibular posterior [19 (76 %)] cases. The study showed

similar findings in regard to clinical, radiographic & his-

tological features of ossifying fibroma as compared to other

studies. It also showed that the treatment rendered in the

form of eneucleation, curettage or resection of the lesion

depending on its stage and extent were adequate, as no

recurrence has been reported till date.

Conclusion Enucleation is preferred in small and well

demarcated lesions. Curettage should be done in relatively

large lesions with ill defined borders, not involving basal

bone of mandible or cortical perforation. Resection should

be reserved for aggressive and extensive cases with

involvement of basal bone or perforation of cortices.

Keywords Fibro-osseous lesions � Benign � Mandible �
Enucleation

Introduction

Ossifying fibroma (OF) is a benign and non-odontogenic

fibro-osseous lesion, the exact etiology of which is

unknown. It tends to arise from the mesenchymal blast

cells of periodontal ligament and contains fibrous tissue,

bone and cementum like material [1, 2]. The presence of

these mineralized tissues designates this group of lesions as

ossifying, cemento–ossifying or cementifying fibromas.

The common presentation of the lesion is a slow growing,

well demarcated or encapsulated intra-bony mass, com-

monly seen between 3rd and 4th decades of life with a

female predilection (5:1) [3–6]. Mandible is affected in

70–90 % of cases [7]. OF mostly presents as a solitary

lesion but multiple lesions affecting jaw bone have also

been reported which are not associated with hyperthy-

roidism-jaw tumour syndrome (HPT-JT) [8]. Though his-

tologically proven cases of OF are commonly found in the

jaw bone ([90 % of cases), their presence is well docu-

mented in other craniofacial and long bones. The lesion

S. Mohanty � K. Sriram � U. Gulati (&)

Department of Oral and Maxillofacial Surgery, Maulana Azad

Institute of Dental Sciences, MAMC Campus,

New Delhi 110002, India

e-mail: drujjwalgulati@gmail.com

S. Gupta

Department of Oral Medicine, Diagnosis and Radiology,

Maulana Azad Institute of Dental Sciences, MAMC Campus,

New Delhi 110002, India

P. Kumar

Department of Oral and Maxillofacial Pathology, Maulana Azad

Institute of Dental Sciences, MAMC Campus,

New Delhi 110002, India

123

J. Maxillofac. Oral Surg. (Oct–Dec 2014) 13(4):560–567

DOI 10.1007/s12663-013-0545-0



affects jaws more commonly because of the maximum

amount of mesenchymal cellular induction into the bone

and cementum required in odontogenesis, resulting in

higher induction error or genetic alteration leading to a

neoplasm [9].

They remain clinically asymptomatic until they

become large enough to cause facial deformity or hinder

function. Other symptoms like pain, mobility of teeth and

pus discharge may also be associated with the lesion at a

later stage [10]. Radiologically, it shows features of

radiolucency, mixed radiolucency and opacity and com-

plete radiopacity depending on the degree of minerali-

zation. Initially the lesion is encapsulated and so it is

well demarcated. After reaching a larger size (2–3 cm in

diameter), it infiltrates for few millimeters beyond its

margins and becomes difficult to be delineated from

surrounding bone. Management includes curettage or

eneucleation or resection of the lesion depending on the

stage and extent of the neoplasm in the involved jaw

bone [9].

The aim of this study was to analyze and report the

clinical, radiological and histological features of 25 cases

of central ossifying fibromas along with their surgical

management and outcome over a period of 10 years.

Materials and Methods

The study group consisted of 25 cases of OF of the jaws

(operated by same surgeon), the diagnosis of which had

been confirmed by histopathology after definitive treat-

ment. The data of these patients were retrieved from the

archives of the Department of Oral and Maxillofacial

Surgery and Oral and Maxillofacial Pathology at Maulana

Azad Institute of Dental Sciences from 2001 to 2011. The

initial diagnosis was based on clinical, radiological and

histological features following incisional biopsy. Ortho-

pantomogram (OPG) was the standard radiograph for

mandibular lesions. Lesions involving midface and para-

nasal sinuses were evaluated with Water’s view. Comput-

erized tomography (CT) scan was advised for extensive

lesions. Histopathologically, the lesions were studied based

on the mineralization patterns and the nature of background

stroma. Presence of cementicles, ossicles, rounded bony

trebaculae and trebaculae of bone were studied. The cel-

lularity and/or fibrous component of the stromal tissue

were further evaluated. The lesions were treated either by

curettage, eneucleation or resection and reconstruction

depending on the clinical and radiological status. Being a

retrospective study it did not require review from Institu-

tional Review Board and was in accordance with Helsinki

Declaration.

Result

Twenty-five histologically proven case of OF were found.

They included 14 males (56 %) and 11 females (44 %)

with a ratio of 1:1.27. Age range of the patients was

11–45 years with a mean age of 24.12 years. Mandible was

involved predominantly i.e. 19 cases (72 %) followed by 6

cases (28 %) in the maxilla. In mandible, all the lesions

were seen in premolar-molar region. In maxilla, 1 case

(4 %) involved the molar region and 4 cases (16 %) were

found in the anterior maxilla. One lesion was located in the

hard palate corresponding to the premolar region. Table 1

depicts the above findings. Most of the patients presented

with swelling and others complained of pain, mobility of

teeth, pus discharge and paresthesia in the involved area of

the bone. The mean size of the lesion was 3.85 cm 9

2.6 cm with a range of 1.0–9.5 cm as measured from

radiographs. The radiographic features included radiolu-

cent 14 (56 %), mixed 6 (24 %) and radiopaque 5 (20 %)

lesions. 18 cases were correctly diagnosed as OF on inci-

sional biopsy. Four cases were diagnosed as fibrous dys-

plasia and 3 others as odontogenic myxoma, osteoma and

odontome respectively on incisional biopsy. After the ini-

tial diagnosis, the lesions were treated by enucleation in 19

(76 %), curettage in 2 (8 %), resection and reconstruction

with 2.4 mm system plates in 2 (8 %) and resection and

reconstruction with rib graft and similar reconstruction

plate in 2 cases (8 %) (Fig. 1).Only those cases were

included in the study in which final histology revealed

features of OF. Microscopically, 24 cases showed the

features of true OF with 1 (4 %) case presenting with

features of juvenile ossifying fibroma. The above features

are discussed in Table 2. Follow-up period ranged from

6 months to 5 years with a review at 1, 3, 6 months and

1 year intervals. OPGs for mandible and PNS views for

maxilla were taken at 6 months and 1 year interval. Till

date no recurrence has been reported in our series.

Discussion

Ossifying fibroma is one of the most common benign fibro-

osseous lesions characterized by replacement of normal

bony architecture with benign connective tissue matrix

having varying amounts of mineralized material that can be

bone and/or cementum. Clinically, it may be asymptomatic

and accidentally discovered on a radiograph or may lead to

a significant aesthetic and functional disturbance. Some-

times, it is difficult to distinguish between OF and fibrous

dysplasia due to considerable radiological as well as his-

tological overlap. However, a definitive diagnosis of OF

can be reached by correlating all the features [11].
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This lesion was known by a variety of names like osteofi-

brous dysplasia, non osteogenic fibroma, cemento-ossifying

fibroma, osteofibroma, fibro-osteoma, benign fibro osseous

lesion of periodontal ligament origin. It was also known as

osteofibrousdysplasia which was first described by Campan-

acci [12], where the lesion involved the tibia and fibula [13].

Jaffe and Lichtenstein described the above condition as non-

osteogenic fibroma, popularly known as ‘‘Jaffe-Campanacci

syndrome’’ [14]. However, the term OF of jaw bones is being

used since 1927 [13]. In 1968, OF’s of jaw bones were first

classified by ‘Hemner’ and cementum containing tumors were

also grouped under them. In 1971, WHO first classified these

cementum containing lesions into fibrous dysplasia (FD),

ossifying fibroma (OF), cementifying fibroma (CF) and

cement-ossifying fibroma (COF) (Pindborg JJ et al. 1971).

Second WHO classification in 1992 divided benign fibro-

osseous lesions of maxillofacial region into: (1) Neoplasms and

other tumours related to odontogenic apparatus and (2) Neo-

plasms and other tumours related to bone, where COF belonged

to the 2nd category. In the latest and third classification of fibro-

osseous lesions in 2005, the terminology ‘COF’ has been

abolished and replaced by the term ‘‘ossifying fibroma’’.

New WHO classification (2005)

Fibrous dysplasia (FD):

Monostotic FD

Polyostotic FD

Cement-osseous dysplasia (COD):

Periapical cemental dysplasia

Table 1 Clinical information

S swelling, P pain, Ps

paresthesia, Pus pus discharge,

Mt mobility of teeth, Et

exfoliation of teeth, asc. ram

ascending ramus, Zyg bts

zygomatic buttress, OF

ossifying fibroma, FD fibrous

dysplasia, OM odontogenic

myxoma

Sl. no. Age/gender Clinical

finding

Region involved

(radiological)

Size (cm) Provisional

diagnosis

1 35/F S, P 35 to asc. ram 5.7 9 4.2 FD

2 23/M S, P 46–48 2.8 9 1.5 OF

3 14/M S, P 12–15 3.5 9 2.8 OF

4 25/F S, P, Ps 45 to asc. ram 6.5 9 2.5 OF

5 20/M S, P, Ps 35 to asc. ram 6.0 9 5.5 OF

6 20/M S 45–47 3.5 9 3.0 OF

7 14/M S 46 to asc. ram 9.0 9 5.0 OF

8 24/M S 22–25 3.0 9 2.5 FD

9 11/M S, Ps 23–27 5.5 9 4.0 OF

10 45/F S, P, Pus 33–36 1.5 9 1.5 FD

11 12/F S 33–36 1.5 9 1.3 OF

12 38/F S 23–25 2.2 9 2.0 OF

13 24/F S 46–47 1.0 9 0.7 OF

14 22/F S, Mt 44–37 4.5 9 3.2 OM

15 20/M S 22–23 1.3 9 0.75 OF

16 37/M S Hard palate 2.0 9 1.0 FD

17 19/M S, P 31–36 4.0 9 3.5 OF

18 45/F S, P, Et 47–31 2.0 9 1.5 OF

19 24/F S 32–36 3.0 9 2.0 OF

20 22/M S Zyg bts 1.0 9 0.75 Osteoma

21 22/M S 34–36 3.5 9 2.0 OF

22 38/F S 41–46 7.5 9 2.0 FD

23 28/F S, P, Ps 35–38 4.2 9 2.9 OF

24 10/M S 34–38 4.0 9 4.0 OF

25 23/M S, Pus (extraoral) 36 to asc ram 7.5 9 5.0 Odontome

Enucleation

Curretage

Resection and Reconstruction

Fig. 1 Treatment rendered
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Florid cemento osseous dysplasia

Other cemento osseous dysplasia

Ossifying fibroma (OF):

Juvenile trebacular OF

Juvenile psammomatoid OF

Ossifying fibroma is most commonly seen in the 3rd–4th

decades of life with a predilection for the fairer sex (5:1)

and mandible being the most favored jaw bone in 70–90 %

of cases [15–20]. Usually the tooth bearing areas are

affected in the jaws, which show higher rates of bone and

cementum induction. It is painless to start with and might

be an incidental radiographic finding. As the tumour grows

in size, it may present with pain in the affected area,

expansion of bone sometimes leading to marked disfig-

urement and ulceration from occlusion from opposing teeth

[9].

In our series, the mean age of the patients was

24.2 years. The discrepancy in age distribution and female

to male ratio may be due to differences in demographic

factors as compared to the other studies. The involvement

Table 2 Radiology, histopathology and treatment

Sl.

no.

Radiological finding Histopathology (incisional) Treatment Follow-

up

(years)

1 Diffuse, mixed RL (radiolucent) and RO

(radiopaque)

Few cementicles in fibrous background Resection and reconstruction 5

2 Moderately defined, RL Few cementicles with ossicles in fibrous

background

Curettage 1.3

3 Well defined, RL Mature bony trebaculae in fibrous stroma Enucleation 3.5

4 Diffuse, RL Cementicles in highly cellular stroma Resection and reconstruction 6

5 Diffuse, RL Mature bony trebaculae in fibrous stroma Resection and reconstruction 3.5

6 Diffuse, RL Few cementicles with ossicles in fibrous

background

Enucleation 2

7 Well defined, RO Few cementicles in highly cellular stroma Resection and reconstruction

with rib graft

2

8 Well defined, RO Mature bony trebaculae and cementicles in fibrous

stroma

Enucleation 1.8

9 Well defined, mixed RL and RO Small cementicles in highly cellular stroma Enucleation 1.6

10 Ill defined, RO, impacted teeth Mature bony trebaculae and few cementicles in

cellular stroma

Enucleation 1.6

11 Well defined, mixed RL and RO Mature bony trebaculae in fibrous stroma Enucleation 1.4

12 Well defined, RL Cementicles, bony trebaculae in fibrous stroma

with focal cellularity

Enucleation 1.4

13 Well defined, mixed RL and RO, nerve

displacement

Cementicles and ossicles in highly cellular stroma Enucleation 1.4

14 Well defined, RL Irregular immature bony trebaculae in cellular

stroma

Enucleation 1.2

15 Well defined, RL Rounded ossification (psammoma bodies) in highly

cellular stroma

Enucleation 1.2

16 Ill defined, RL Mature bony trebaculae in cellular stroma Enucleation 0.75

17 Well defined, RL Mature bony ossicles in cellular stroma Enucleation 1

18 Ill defined, mixed RL and RO Few cementicles in highly cellular stroma Enucleation 0.83

19 Well defined, RL, displaced teeth,

multilocular

Few cementicles and ossicles in cellular stroma Enucleation 0.83

20 Well defined, RO Mature bony trebaculae in cellular stroma Enucleation 0.83

21 Ill defined, RL, root resorption Cementicles in highly cellular stroma Enucleation 0.83

22 Moderately defined, mixed RL and RO Bony trebaculae, ossicles, cementicles in highly

cellular stroma

Enucleation 0.83

23 Well defined, RL, root resorption Immature bony trebaculae in loosely fibrous stroma Enucleation 0.75

24 Well defined, RL Mature bony trebaculae in fibrous stroma Curettage 0.67

25 Well defined, RO Mature bony trebaculae and ossicles in fibrous

stroma

Enucleation 0.58
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of posterior mandible dentate segment is consistent with

findings in other studies. Twenty-three of our patients

reported with swelling and other related complaints like

pain, ulceration, disfigurement, loose teeth, paresthesia and

pus discharge varying from case to case. There was no

swelling in 2 of the cases but the patients reported with

pain and paresthesia respectively. Most of our patients

belonged to low socio-economic strata with a low level of

awareness and were from far off areas in India which might

be the reason why signs and symptoms of advanced disease

were found in all the cases. Detail of the data is presented

in Table 2.

On radiograph, in their early stages, OF are usually

small in size and may be completely radiolucent which

should be differentiated from similar periapical pathology,

early cemento-osseous dysplasia, ameloblastoma, central

giant cell granuloma. As these tumours mature, they will

appear as a mixed opaque-lucent lesion on radiographs that

should be differentiated from FD, condensing osteitis,

calcifying epithelial odontogenic tumor (CEOT) and Florid

COD. Longstanding lesions show features of complete

radiopaque lesions like odontome, mature cemento-osseous

dysplasia, osteoblastoma or osteosarcoma [9].

In our series, 10 cases (40 %) presented as lucent, 8

(32 %) as mixed and 7 (28 %) as radiopaque lesions, with

either well or ill defined margins merging with the adjacent

healthy bone and/or cortical expansion. The data is pre-

sented in Table 2.

Incisional biopsy was performed in all cases before

rendering any definitive treatment. In Table 1, patient

numbers 1, 8, 10, 16 and 22 were initially diagnosed as FD

and numbers 14, 20 and 25 as odontogenic myxoma,

osteoma and odontome respectively. Majority of cases (17)

were diagnosed as OF on incisional biopsy. Based on the

reports, the patients were surgically treated and the speci-

mens were again studied for final histological diagnosis

correlating with clinical and radiological features. Speci-

men no. 15 showed features of psammomatoid JOF.

Ossifying fibroma lack true fibrous capsules but has

minimal bone infiltration that distinguishes it from FD. It

shows prominent calcified structures i.e. ossicles and ce-

menticles, which appear as eosinophillic or basophilic

spherules of osteoid or bone within a moderately cellular

dense stroma [21]. Histologically, different types of min-

eralization patterns such as basophilic rounded cementi-

cles, rounded mineralized trebaculae containing osteocytes

i.e. ossicles, and trebaculae of bone of varying sizes and

different degrees of mineralization were noted. Overlap

between different patterns was observed in many cases.

The supporting stroma varied from highly cellular stroma

containing plump fibroblasts to more fibrous and collage-

nous backgrounds. Areas of increased cellularity were

noted around zones of mineralization in lesions that were

otherwise fibrous. The solitary case of JOF showed baso-

philic rounded psammoma bodies in a highly cellular

background (Fig. 2). Molecular biology is an important

aspect to differentiate between the two distinct entities i.e.

fibrous dysplasia and OF by the help of important markers.

But in our study, we could not analyze the expression of

osteogenic markers and GNAS mutations due to lack of

facilities. Fibroblastic cells in fibrous dysplasia and OF

show strong Runx2 expression in the nucleus. Immunore-

activity for osteocalcin is strong in fibrous dysplasia but

weak in OF lesions. PCR analyses for mutations at the

Arg201 codon of the alpha subunit of the stimulatory G

protein gene (GNAS) are positive in fibrous dysplasia. This

is helpful for preoperative differentiation of aggressive OF

and fibrous dysplasia and thus deciding the appropriate

treatment plan.

The treatment of OF depends on its clinical and radio-

logical picture comprising of one of the following modal-

ities [22–24]:

Fig. 2 A Microphotograph showing basophilic rounded cementicles

and trebaculae of bone in acellular stroma (HE 9 100), B micropho-

tograph of Psammomatoid JOF showing concentrically lamellated

Psammoma bodies (arrow) in a highly cellular stroma (HE 9 100)
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Curettage

Enucleation

Radical surgery in form of resection and reconstruction

Curettage is done in cases where the lesion comprised of

soft bone which merged with the surrounding bone on

surgical exploration or there was no clear radiolucency

around the pathology or where lesion could not be removed

intoto due to its size or lack of access. Enucleation is done

if the lesion is well demarcated, encapsulated and had not

reached a very large size. Resection with continuity defect

is done in cases involving the inferior border of mandible

or with close approximation to it. Those extending into the

maxillary sinus and nasal cavities having diffuse/ill-defined

margins are also subjects for resection. Resection margins

need not be more than 5 mm into healthy bone as the

tumour does not infiltrate more than 1–2 mm beyond its

borders. However, other authors advocate more extensive

surgery than the above for more aggressive lesions and for

those involving other craniofacial bones in order to prevent

any future recurrences [3, 5]. The aim of radical surgery is

therefore to eliminate the chances of recurrence as well as

of pathological fracture following excision of the lesion.

Most of our cases i.e. 19 (76 %), where the lesion was

delineated from the surrounding bone, were treated by

eneucleation with or without obliteration of dead space

with allogenic graft material. Two cases with ill-defined

margins, both clinically and radiographically, underwent

curettage. Four cases were treated with resection and

reconstruction out of which 2 were reconstructed with rib

graft. Radical surgery in form of resection should only be

considered when the tumour is of aggressive nature and

large size making it difficult or even impossible to treat by

more conservative means, there is recurrence of aggressive

lesions following curettage/enucleation.

The defect created after eneucleation or curettage is

either primarily closed or left open to heal secondarily,

which in turn might delay healing. In our series, 19/21

defects were closed primarily without any bone graft, one

case was packed with hydroxyapetite and one was recon-

structed with medpore. All cases healed uneventfully

except the case in which medpore was placed. The patient

had wound dehiscence 1 month post-operatively and was

managed effectively for the same. Heavy smoking could

have been the reason for dehiscence (Figs. 3–6).

In our series, the follow-up period ranged between

6 months to 5 years at an interval of 1, 3, and 6 months and

then yearly. Radiographs were taken at the first and sixth

Fig. 3 Case 4. A pre-operative frontal views, B post-operative frontal

view at 14 months follow-up, C and D pre and post-operative

occipitomental views

Fig. 4 Case 2. A Pre-operative frontal view, B post-operative frontal

view with 18 months of follow-up, C pre-operative orthopantomo-

gram view showing a mixed radiological appearance, D post-oper-

ative radiograph showing a satisfactory reconstructed right mandible

with rib graft
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months and then at yearly intervals. Till date no recurrence

has been reported.

Conclusion

Based on our study, it can be summarized that OFs are rare

tumours of maxillofacial region. They tend to grow into

large size resulting in facial disfigurement, pain and pares-

thesia if not managed in time. They are often well demar-

cated and very rarely infiltrate the surrounding bone so it is

easier to treat these lesions as compared to other odonto-

genic or non-odontogenic tumours of similar dimensions. It

is justified to conclude that enucleation, curettage and

resection and reconstruction are adequate forms of treat-

ment for such kind of lesions as evident from no recurrence

of the condition in the present series. Enucleation is pre-

ferred in small and well demarcated lesions. Curettage

should be done in relatively large lesions with ill defined

borders, not involving basal bone of mandible or cortical

perforation. Resection should be reserved for aggres-

sive and extensive cases with involvement of basal bone

or perforation of cortices. However, there is lack of

knowledge in our study regarding the immunohistochemistry

Fig. 5 Case 19. A Pre-operative frontal view, B post-operative

frontal view after 4 months of follow-up, C pre-operative radiograph

view showing a radiolucent appearance, D post-operative radiograph

showing good bone formation at the surgical site

Fig. 6 Case 20. A Pre-

operative orthopantomogram

view showing a radiopaque

appearance of the lesion,

B post-operative

orthopantomogram view after

1 month, with patient on

intermaxillary fixation and

alloplastic grafting, the patient

was lost to follow-up at

3 months, C pathological

specimen along with the

attached tooth,

D histopathological section

showing significant osteoid

material in fibrous stroma
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(molecular biology) of these lesions. Immunological markers

can distinguish between OF and FD which often pose a

diagnostic dilemma because of their overlapping radio-

graphic and histological features.
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