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Abstract
Osteomas are benign osteogenic neoplasms caused by proliferation of mature compact or cancellous bone. Clinically they 
may be classified as peripheral, central or extraskeletal. Osteomas usually involve the craniofacial region with mandible 
being the most common site. Central osteoma of the jaws is a very rare entity with only 13 cases reported in the literature till 
date of which only five cases occurred in the maxilla. Here we present a case of a large central osteoma of anterior maxilla 
associated with an impacted tooth, the first of its kind and a review of literature.
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Introduction

Osteomas are considered to be benign slow growing bony 
neoplasms of central, peripheral or soft tissue origin. The 
exact etiology is unknown but multiple mechanisms of 
development have been described in the literature. Although 
peripheral craniofacial osteomas have been frequently 
reported, central osteomas are truly a rare entity with only 
13 cases reported in the jaws. The unusual clinical presen-
tation and radiographic features make this lesion difficult 
to diagnose. The presence of an associated impacted tooth 
in the same region further complicates the diagnosis. Here 
we present an unusual case of a maxillary central osteoma 
with some insight to its probable etiology and mechanism of 
development along with the literature review.

Case Report

A 20 year old male patient reported to the Department of 
Oral Medicine and Radiology at our institute with a chief 
complaint of a painless swelling in the front left region of the 
upper jaw since 8 months. Patient gave a history of trauma 
due to fall from stairs with an impact on the left upper front 
jaw region 10 months ago and subsequent exfoliation of a 
tooth in the same region. The impact was not followed by 
any nasal or oral bleeding. The swelling was about the size 
of 1 × 1 cm when first noted by the patient and had a constant 
growth since then. The patient had no history of any dyspnea 
or change in voice.

On extraoral examination a diffuse swelling of the left 
maxillary anterior alveolar segment of approximate size 
4 × 3 cm causing elevation of upper lip on left side and 
downward slanting of left corner of mouth was evident 
(Fig. 1a, b). The overlying skin was normal and the swelling 
was hard, afebrile and non-tender on palpation with smooth 
well defined borders. Submental and submandibular lymph 
nodes were not palpable. No other deformity of face was 
detected.

On intraoral examination a well-defined swelling of size 
5 × 3 cm in the left anterior maxilla involving the alveo-
lar segment and the facial surface of maxillary bone with 
obliteration of the labial and buccal vestibule was noted. It 
extended mesially from distal aspect of left central incisor to 
mesial aspect of left first premolar and superiorly from 1 cm 
below the infraorbital margin to inferiorly upto the incisal 
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margin (Fig. 2a). There was expansion of the alveolar bone 
on the palatal and buccal side with resultant palatal displace-
ment of left lateral incisor and slight buccal displacement 
of the left first premolar (Fig. 2b). The left maxillary canine 
was missing. The overlying mucosa was blanched with few 
areas of hyperpigmentation. The oral hygiene status of the 
patient was average, having stains and calculus. On palpation 
the swelling was bony hard, non-tender and non-pulsatile. 
No signs of paresthesia were noted.

Maxillary occlusal view revealed a well defined radio-
paque mass in the left maxillary alveolar segment extending 
from left maxillary lateral incisor to second premolar with 

cotton wool type internal appearance and small flecks of 
radiolucent areas associated with impacted left maxillary 
canine (Fig. 3). There was an absence of any radiolucent 
rim surrounding the radiopaque mass. Orthopantomograph 
revealed an ill defined radiopaque lesion in the left anterior 
maxillary region with mesial displacement of left central 
and lateral incisor and an impacted left maxillary canine 
which was displaced superiorly (Fig. 4). No root resorp-
tion was seen. Contrast enhanced computed tomography 
images revealed a well defined hyperdense lesion in the left 
anterior maxilla showing bicortical expansion in the lower 
alveolar region (Fig. 5b) and only buccal cortical expansion 
and an impacted canine in the superior region of the lesion 
(Fig. 5a).

The patient had normal serum alkaline phosphatase levels 
and other blood parameters were also within normal range. 
An incisional bone biopsy was then performed. Histopatho-
logical examination of the decalcified tissue showed sheets 
of compact bone with few osteocytes within the lacunae and 
osteoblasts lining the trabaculae (Fig. 6a, b). The osteoblasts 
did not show any mitotic activity. Intervening minimal mar-
row tissue was fibro fatty in nature and thus a diagnosis of 
compact osteoma was arrived at. In view of a solitary lesion 
as seen clinically and radiographically on CT and absence of 
any gastric or intestinal symptoms possibility of Gardener’s 

Fig. 1   a and b Clinical aspect of maxillay central osteoma showing 
noticeable extraoral swelling of the left anterior maxilla

Fig. 2   a and b Intraoral aspect of the lesion showing well defined 
swelling with bicortical expansion, displaced maxillary left lateral 
incisor and missing canine
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syndrome was ruled out and colon endoscopy for intestinal 
polyps was not advised.

The patient was planned for a surgical intervention by 
performing a maxillary anterior segmental ostectomy under 
general anesthesia. The left maxillary lateral incisor and the 
impacted canine were also removed along with the resected 
segment (Fig. 7).

Discussion

Osteomas are benign slow growing osteogenic tumors 
mostly arising in the craniofacial region and characterized 
by the deposition of differentiated and mature either or both 
cancellous or compact bone [1–4]. They are of three types; 

peripheral, central or extraskeletal. Peripheral type arises 
from the periosteum, central type arises from the endosteum 
and extraskeletal type arises within the muscles or dermis 
(also known as osteoma cutis) [2, 3]. Osteomas are rarely 
diagnosed in other bones [3, 4].

Males present with osteomas more commonly than 
females [1, 3]. The age range for presentation of this 
lesion is very wide with the average age of diagnosis as 
50 years [1, 3]. Among the jaws, mandible is more com-
monly affected than maxilla with angle and condyle being 
the most common site followed by the body (molar region) 
and ascending ramus [5]. Interestingly these are also the 
sites for various muscle attachments on the mandible. Jaw 
osteomas are usually asymptomatic with the exception of 

Fig. 3   Maxillary anterior occlusal radiograph showing well defined 
radiopaque mass with cotton wool type appearance

Fig. 4   Orthopantomogram showing ill defined radiopaque mass in 
left anterior maxilla (yellow arrows) associated with a vertically 
impacted canine (green arrow)

Fig. 5   a and b Computed tomographic images showing well defined 
bony mass with no significant contrast enhancement, intact buccal 
and lingual cortices along with impacted left maxillary canine, bicor-
tical expansion and normal marrow space
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some large lesions that may cause functional disturbances 
or neurovascular compression symptoms due to their large 
size [6]. Condylar osteomas may cause reduced mouth 
opening, occlusal disharmony, facial asymmetry and even 
TMJ dysfunction [5].

The exact etiology of osteomas is unknown and is consid-
ered to be multifactorial. It may be genetic (as seen in Gar-
dener’s syndrome), related to endocrine disorders (osteoma 
cutis), trauma or even inflammation [7]. The neoplastic 
nature of osteomas is doubted due to their limited growth 
potential and absence of recurrence. However in our case the 
lesion had a surprisingly fast growth rate with almost four-
fold increase in its size in a period of 8 months which to the 
best of our knowledge has not been seen in any of the earlier 
cases. Kaplan et al. suggested that a combination of trauma 
and subsequent muscle traction may play a role in the devel-
opment of osteomas as trauma causes subperiosteal bleeding 
that locally elevates the periosteum. The continuous muscle 

traction accentuates the osteogenic reaction stimulated by 
local bleeding [8].

Although the patient in this case had a history of direct 
trauma prior to development of the lesion, this theory of 
combination of local bleeding and muscle traction does not 
seem to be true for this case as this is an endosteal osteoma 
and only the development of periosteal osteoma can be influ-
enced by muscle traction. Moreover, the site of the lesion 
in the present case was such where the adjacent muscles 
(muscles of facial expression around nose and mouth) insert 
into the skin rather than the bone. Kumar Nilesh et al. in 
their case of solitary central osteoma of anterior mandible 
in a geriatric patient suggested that a chronic periodontal 
infection of the mandibular anterior teeth which were later 
extracted could possibly have triggered the osteoproliferative 
process [4]. Most peripheral osteomas present within the 
paranasal sinuses are usually associated with sinus infections 
while some even develop within a sinus polyp, a finding 
which does not rules out the role of infection in the develop-
ment of an osteoma [8]. Another etiological theory based on 
stimulation of embryological remains states that the mem-
branous and cartilaginous elements present at the sutures of 
skull bones could stimulate the development of cell rests and 
subsequent tumor formation [9].

Compiling the evidences seen in earlier published cases 
and including the present case, it could be hypothesized 
that it is the stimulation of osteogenic cells (differentiated 

Fig. 6   a H&E section from the resected bone (at × 10) showing 
sheets of compact bone with entrapped tiny irregular marrow spaces 
containing fibrofatty tissue. b H&E section from the resected bone (at 
× 40) showing compact bone with entrapped osteocytes. The trabecu-
lae are lined by osteoblasts (yellow arrow)

Fig. 7   Resected segment in terms of size (approximately 5 × 3.5 cm) 
showing the associated impacted canine
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or embryonic cell rests) by any means like infection, trauma, 
genetic alteration etc which could lead to the development of 
an osteoma. The muscle traction theory described by Kaplan 
seems to hold true only for the development of a peripheral 
osteoma where it only helps in the deposition of bone by its 
periosteal pull and is itself not responsible for the develop-
ment of an osteoma. However this theory does not explain 
the development of a central osteoma and even peripheral 
osteomas at other sites. Thus the most probable cause for the 
development of osteoma in the present case is the stimula-
tion of either the endosteal osteoblasts or the cell rests of 
Malassez associated with the impacted canine which led to 
their differentiation to osteoprogenitor cells and subsequent 
tumor formation. Evidence supportes the epithelial–mes-
enchymal transition of cell rests of Malassez which are a 
source of multipotent stem cells [10].

Some osteomas are not solitary and are associated with 
Gardner’s syndrome. Gardner syndrome is a variant of 
familial adenomatous polyposis which is of autosomal domi-
nant inheritance pattern and is caused by a mutation of the 
APC gene on chromosome 5q21 [7–9]. Apart from multiple 
craniofacial osteomas the other manifestations include mul-
tiple epidermoid cysts, desmoid tumors, intestinal polyps 
and multiple impacted supernumerary teeth. The craniofa-
cial osteomas serve as an insightful marker for this syndrome 
as they usually precede the development of other symptoms.

Growth potential of peripheral osteomas is usually lim-
ited; however, they continue to slowly grow if left untreated. 
However, some reported cases of peripheral osteoma have 
reached significantly large dimensions, enough to cause 
dysphagia and sleep apnoea [11]. The growth rate of this 
case was an exception to the usual presentation of osteomas 
described in literature. These few cases showing excessive 

growth potential and growth rate support their nature as a 
true neoplasm.

As only 13 cases of solitary central osteomas of jaws have 
been documented in the literature, the cumulative data is 
insufficient to state with conviction the prevalent age, sex 
and location of the lesion. Most central lesions have been 
reported in the premolar–molar region of the mandible [12]. 
Only five cases of maxillary involvement have been reported 
in the medical literature till date (Table 1). Central osteomas 
arise within the endosteum and hence cause expansion of 
one or both the cortices. Root displacement can also be seen 
if the lesion involves a dentulous area as was seen in our 
case. One case of mandibular central osteoma as reported by 
Emel Bulut et al. showed root resorption of associated man-
dibular molar [13]. Some tumors are associated with pain 
and neurologic disturbances when compression of adjacent 
nerves is associated with the lesion due to its position and 
growth [9]. On radiographic assessment the lesion appears 
as ‘bone within bone’ with both the cortices expanded and 
intact with the medulla of the lesion confluent with the adja-
cent normal bone as seen in this case.

Histologically, osteomas can be classified into three 
types: ivory or compact, mature or cancellous, and mixed. 
Ivory osteomas are characterized by hard bone with a thick 
matrix containing only a small amount of fibrous tissue and 
minimal marrow. Cancellous osteomas are composed of can-
cellous bone with intertrabecular hematopoietic bone mar-
row or fat, whereas mixed osteomas share characteristics 
from both types [1].

Differential diagnosis of the lesion in the present case 
include complex odontoma, central ossifying fibroma, oste-
oid osteoma, osteblastoma, Pindborg’s tumor and low grade 
osteosarcoma (Table 2).

Table 1   Previously reported 
cases of central osteomas 
involving the jaws

Year Author Sex Age Location

Maxilla
 1981 Rajayogeswaranav and Evson F 69 Anterior maxilla
 2005 Firat et al. M 15 Premolar region and sinus
 2008 Kaplan et al. M 46 Premolar/molar region
 2011 Santos et al. M 44 Premolar/molar region and sinus
 2014 Fabrizio Carini et al. F 33 Canine to molar region

Mandible
 1955 Hitchin AD, White JW F 47 Premolar/molar region
 1970 Khosla VM M 13 Molar region
 1981 Fritz GW, Deshpande V F 22 Molar region
 2005 Zielinska-Kazamierska B et al. F 21 Premolar/molar region
 2008 (three 

cases)
Kaplan I, Nicolaou Z F 52 Premolar/molar

F 67 Canine/premolar
F 57 Molar

2010 Bulut E, Ozan B F 52 Molar
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Odontomas are hamartomas of hard tissue of dental ori-
gin with most of them arising in the second to third decade 
of life. Compound odontomes usually develop in the earlier 
age group than the complex odontomes. The radiographic 
appearance of odontomes varies from mixed to radiopaque 
depending on its developmental stage. Compound odon-
tomes appear as well defined irregular tooth like radiopaci-
ties of varying sizes with a surrounding radiolucent band. 
They may be single or multiple in number and rarely exceed 
30 mm in size, thus making only complex odontoma as a 
possible differential diagnosis. Mature complex odontomas 
appear as irregular radiopaque masses with a thin radiolu-
cent band surrounding them, the absence of which helped 
in ruling out complex odontoma as a possible diagnosis in 
this case. This was corroborated on histological examination 
where no dental tissues were observed [14–16].

Central ossifying fibroma (COF), earlier termed as 
‘cementifying ossifying fibroma’ is a benign fibro-osseous 
lesion. It has peak incidence at around 20–40 years of age 
with the lesion mostly occurring in mandible and affecting 
females more than males. Radiographically they appear as 
unilocular or multilocular radiolucencies having well defined 
corticated borders with or without multiple radiopaque foci 
or flecks of varying radiodensities and sizes depending upon 
its maturity. When totally calcified, it may appear as com-
pletely radiopaque. With sufficient growth they may cause 
cortical expansion, tooth displacement and even resorp-
tion. The main distinguishing features of COF from central 
osteoma is its surrounding radiolucent band and its well 
delineated and corticated borders [17–19].

Osteoid osteoma is a benign osteogenic neoplasm with 
limited growth potential. Mandibular cases have been 
reported more than those in maxilla. Radiographically, it 
presents as a well defined round to oval radiolucency called 
the ‘nidus’ with varying amount of radiopacity in the centre 
and peripheral reactive sclerosis. It rarely exceeds 2 cm in 
size. Nocturnal pain which is alleviated by NSAIDs is the 
most striking feature of this lesion. Cortical and subperi-
osteal osteoid osteoma do not cause expansion while can-
cellous or medullary variant may cause an obvious cortical 
expansion. The possibility of osteoid osteoma was ruled out 
due to absence of any pain or tenderness, surrounding scle-
rosis and the large size of the present case [20, 21].

Osteoblastoma is also a benign osteogenic neoplasm 
mostly affecting the axial skeleton in young adults. Among 
the jaws mandible is the more common site. It differs from 
osteoid osteoma in its higher growth potential with most 
lesions exceeding more than 2 cm in size. They cause pain 
which is not relieved by NSAIDs along with local swell-
ing and tenderness. Radiographic presentation comprises of 
well defined radiolucency with areas of patchy radiopacities 
of varying densities and peripheral sclerosis. A radiolucent 
band is usually visible in a mature lesion. It is not seen in 

the aggressive variant. Osteoblastoma was ruled out owing 
to the absence of pain and any surrounding radiolucent band 
or halo [22–24].

Calcifying epithelial odontogenic tumor (CEOT) is an 
uncommon benign tumor of odontogenic origin mostly 
occurring in 20–40 years of age without any sex predilection 
and occasionally associated with an unerupted tooth. Most 
cases have been found in the posterior mandible. Cortical 
bone perforation and tooth displacement are common find-
ings in the central variant [25]. Radiographic appearance 
varies from completely radiolucent to mixed radiopaque and 
unilocular to multilocular depending on its developmental 
stage. In later stages multiple flecks of calcific foci appear 
around the impacted tooth in a characteristic “driven snow” 
appearance. The margins are usually well defined. Histo-
logically, the tumor comprises of polyhedral epithelial cells 
arranged in sheets in a fibrous background, Liesegang’s 
rings and variable amount of amyloid like material [26].

Osteosarcoma is a primary malignant tumor of cells of 
mesenchymal origin having ability of osteogenic differen-
tiation. The low grade medullary variant is considered as 
a possible differential diagnosis in the present case. Clini-
cal features include fast expansile growth with pain, par-
esthesia and tooth mobility. Radiographic appearance may 
be of a completely radiolucent, mixed or radiopaque lesion 
with ill defined borders with occasional root resorption and 
cortical breach due to its aggressive nature. Although the 
lesion in the present case had a very fast growth rate and 
also appeared as a radiopaque mass with ill defined borders 
on the panoramic view, the absence of any symptoms, root 
resorption, cortical breach or sunburst appearance ruled out 
its possibility. Moreover, on microscopic examination, the 
tumor cells showed no evidence of abnormal mitotic activity 
or pleomorphism [27–30].

Conclusion

Central osteoma in the maxillofacial region is a very rare 
presentation as evidenced by only 13 cases being reported 
in the literature worldwide, of which only five cases have 
been reported in the maxilla prior to the present case. Diag-
nosis of central osteomas of the maxillofacial region can be 
daunting task due to their unusual clinical and radiographic 
presentation. Moreover the earlier given hypotheses for the 
development of an osteoma might hold true for a periph-
eral variant but they do not explain the development of a 
central variant, as seen in the present case. Histology is not 
able to differentiate between a peripheral or a central vari-
ant as both show deposition of mature compact or cancel-
lous bone. Thus the diagnosis of a central osteoma is truly 
based upon it’s growth characteristics, cortical expansion 
and tooth displacement if present in a dentulous region. The 
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clinician must thus be well aware of this entity to include 
it as a differential diagnosis for lesions giving history and 
clinico-radiological presentation similar to the present case.
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