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Abstract: The purpose of this study is to report a case of idiopathic osteosclerosis of the mandible and
to discuss the differential diagnosis of this lesion. A 17-year-old female was referred to the University
Hospital of Geneva by her orthodontist following the fortuitous finding of a radio-opaque lesion
in the right posterior mandible at the apex of tooth 44. Intraoral clinical examination revealed no
abnormalities of the oral mucosa. Tooth 44 was asymptomatic and reacted positively to the sensitivity
test. The orthopantomogram revealed a well-defined unilocular radiodense lesion, surrounded by a
thin radiolucent border, measuring 10 × 33 mm, located in the IV quadrant, related to the apex of
tooth 44. Differential diagnoses mainly included cementoblastoma, focal cemento-osseous dysplasia,
ossifying fibroma, condensing osteitis and idiopathic osteosclerosis. The biopsy material allowed
a diagnosis of idiopathic osteosclerosis. The proposed treatment was therefore a “wait and see”
approach. After 2 years of follow-up, the patient was asymptomatic, and healing was complete
without any neurosensory complications. Our case underlines the differential diagnosis complexity
of radio-opaque lesions associated with teeth.
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1. Introduction

The fortuitous finding of radiopaque or radiolucent images during dental X-ray exams
is a frequent occurrence [1,2]. An investigation is then necessary in order to establish a
diagnosis and thus be able to guide their management. The differential diagnosis of these
lesions sometimes represents a real challenge. Radio-opacities, which are less common
than radiolucencies, can have multiple origins: they can be caused by numerous bone
pathological conditions, i.e., neoplasms of odontogenic and non-odontogenic origin, but
also sometimes by superimposed structures present in the maxillofacial region [2,3]. The
radiological signs need to be carefully analysed to guide the diagnosis: location, number of
lesions, contour, appearance, content and relationship with the roots and/or impact on the
teeth [2–4].

Although a precise knowledge of the different bone pathologies and their clinical
and radiological appearance generally enables a differential diagnosis to be established,
a bone biopsy may be necessary to obtain a precise diagnosis and adopt the appropriate
treatment [4,5].

The following case deals with the incidental finding of a radio-opaque lesion of the
posterior region of the mandible in a young patient diagnosed with idiopathic osteosclerosis
(IO).

IO, also known as a dense bone island or enostosis, is a common finding of radiopacity
in the alveolar bone of unknown aetiology [2,3,6–8]. It presents as an area of increased
density in the cancellous bone of various sizes, which usually appears on X-ray exams
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to be round, elliptical or irregularly shaped [5–7]. It is usually located in the first mo-
lar or premolar region of the mandible when compared to the maxilla and is sometimes
associated with the roots or completely separated from them [5–7]. The lesion is consis-
tently asymptomatic and might remain stable over time or show slow growth with no
detectable cortical expansion. Its growth usually ends when the patient reaches skele-
tal maturity [7–9]. Histologically, it is composed of dense lamellar vital bone and lacks
inflammatory infiltrate [9,10].

The main differential diagnoses are cementoblastoma, focal cemento-osseous dysplasia
(FCOD), ossifying fibroma (OF) and condensing osteitis (CO) [1–3].

This study aimed to describe imaging features of an atypical case of IO and provide a
short literature review to aid in the differential diagnosis of similar dentomaxillary conditions.

2. Case Presentation

A 17-year-old female patient in good health was referred to the Oral Surgery and
Implantology Unit of the University Hospital of Geneva by her orthodontist after detecting
a radio-opaque lesion in the right posterior mandible centred on the root apex of tooth 44
on OPG radiological examination.

Clinical examination of the oral cavity was within normal limits. A dental examination
revealed good oral hygiene and the absence of carious lesions or restorations. More specifi-
cally, tooth 44 was asymptomatic, with a positive sensitivity test and negative percussion.

The OPG radiological examination (Figure 1a) revealed a solitary unilocular, well-
defined radiodense lesion measuring 10 × 33 mm, surrounded by a thin radiolucent border,
located in the posterior IV quadrant, centred at the apex of tooth 44. The complementary
Cone Beam Computer Tomography (CBCT) (Newtom Go, Newtom Cefla, Imola, Italy)
examination (Figure 1b–d) allowed for the better localisation of this radiodense lesion and
appreciation of its size (12 mm mesio-distally, 8 mm vestibulo-lingually and 9 mm in height)
as well as its appearance: hyperdense with ground-glass areas at the centre of the lesion
and a thin peripheral radiolucent border, more visible than on the OPG. CBCT also showed
that the lesion involved the vestibular cortex with a slight expansion of the lingual cortex.
The distal side of the lesion was in contact with the mental foramen and was displacing the
mandibular incisive canal.

Based on clinical and radiological findings, the differential diagnosis most likely
included cementoblastoma but also FCOD, CO and IO.

To establish the diagnosis, after discussion with the patient, it was decided to perform
a biopsy of the lesion. Two biopsies were taken under local anaesthesia. A full-thickness
triangular flap was raised following the intra-sulcular incisions of teeth 43 to 46 and
the releasing incision opposite to tooth 43; the mental nerve was thus exposed, and two
bone cores were taken from the vestibular cortex (Figure 2a,b). Core biopsies measuring
3.8 × 6 mm were retrieved at the future implant positions using a Ø 4.1 mm trephine
explantation bur under constant irrigation with sterile saline (500 rpm): the one from the
periphery and the other from the centre of the lesion.

The specimens were sent for histopathological analysis, and a diagnosis of benign IO
was made (Figure 3).

The proposed treatment was therefore a “wait and see approach”.
The patient was regularly followed. At 3-year follow-up appointment the patient

was asymptomatic, and healing was satisfactory without any neurosensory complications
(Figure 4).
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3. Discussion

When dealing with the radiological detection of a solitary radio-opaque lesion in the
posterior mandibular region, a large number of pathological entities comes into play in the
differential diagnosis spectrum. The main differential diagnoses are shortly discussed below.

Idiopathic osteosclerosis is a frequent asymptomatic intramaxillary lesion, with a
prevalence ranging from 2.3 to 9.7% depending on the study [1] and the population [2]. It
seems to be more frequent in Black and Asian than in Caucasian populations. These lesions
appear in young patients, aged between 12 and 20, with no known gender predominance.

No clear aetiology for the genesis of these lesions has been identified, although several
hypotheses have been considered and studied. Some local stimuli could be related to
and precede the appearance of IO, such as occlusal overloads [3] or the persistence of
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root remnants. The aetiology therefore remains unknown, but unlike SO, local irritation
of inflammatory origin is not the cause [4]. Generally asymptomatic, these lesions are
often detected in young patients during dental X-ray examinations, with no abnormalities
on clinical examination, and the teeth associated with the lesions are vital. Sites of IO
can also be found throughout the skeleton. The maxillae are the bones of the skull most
frequently affected, with a preferential location in the periapical region of the mandibular
first premolars (44%) and first molars (43%) [1] and, more rarely, the mandibular canines.

Radiologically, the lesions appear as radio-opaque foci, often round but sometimes
irregular, varying in size from a few millimetres to 2 or more cm. Some studies have
shown a tendency for foci present in patients under 20 years of age to increase in size
compared with those present in patients over 20 years of age, which remain more stable [1].
In the majority of cases, these lesions are solitary, but rare cases of multiple and sometimes
bilateral and symmetrical cases have been reported [10]. The density of osteosclerosis may
vary, and its appearance is generally uniform in some ground-glass areas [11].

Complications associated with the presence of IO, such as tooth movement and even
root resorption following ectopic tooth eruption, have been described but remain very
uncommon [12].

Histological examination shows vital trabecular bone devoid of inflammatory cells, with
dense trabeculae, obliterating the bone marrow without any other pathological alterations.

Following the detection of a radiopaque lesion, a precise diagnosis must be made in
order to determine whether or not treatment is required. A biopsy should be performed if
the diagnosis is not obvious, as in the case we have described above. Although IO does not
require treatment, annual follow-up with X-rays is recommended.

Condensing osteitis (or focal sclerosing osteitis) is the most common radio-opaque
lesion, with a prevalence of 4 to 7% [13] and a sex ratio of 3 men to 2 women. These lesions
are also seen in young people, with 50% of affected patients aged under 30. The vast
majority of these lesions are located in the mandible (85%), more precisely opposite to the
molars and premolars and, more rarely, at an extraction site.

Unlike IO, the aetiology is well known: These lesions are the consequence of inflamma-
tion or infection and are therefore related to teeth that are generally necrotic, endodontically
treated, decayed or restored. These lesions appear as a reaction of the bone marrow to a
long-term, low-intensity aggression such as chronic pulpitis or pulpal necrosis [8] and are
thought to represent the result of excessive osteoblast activity during periapical bone re-
modelling, which locally fills the marrow spaces [13]. Clinically, these lesions are generally
asymptomatic but can sometimes cause pain on palpation or percussion. Radiologically,
like IO, these lesions appear as radiopaque foci, rounded in shape and varying in size,
opposite to tooth apices, but in this case, the teeth in relation to the lesion are not healthy
and show enlargement of the periodontal ligament and loss of the lamina dura [14].

Histological examination shows densification of the trabeculae but a sparse chronic
inflammatory infiltrate [13].

The treatment of CO is therefore the elimination of the cause of the inflammation.
Endodontic treatment of the opposing teeth is therefore recommended and, in the majority
of cases, leads to the total disappearance of the lesion (85%) [15]. Otherwise, no treatment
is recommended if the size of the lesion remains stable. As the diagnosis is often obvious, a
confirmatory biopsy is generally not necessary.

Cementoblastoma (previously described in the literature as cementomas, true cemen-
tomas, sclerosing cementomas, periapical fibro-osteoma and periapical fibrous dysplasia)
is a rare benign odontogenic tumour of mesenchymal origin [16]. It is diagnosed in young
female patients, predominantly between 20 and 30 years of age, with a slight male predom-
inance [17]. These lesions are typically solitary, located in the posterior mandible (70%),
associated with and attached to the roots of teeth apices (usually second premolars and
first molars and, exceptionally, the apices of deciduous teeth).

This lesion determines the rapid proliferation of cementoblasts, which then produce a
disorganised calcified tissue or acellular cementum.
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Clinically, most patients are asymptomatic, and the teeth concerned are vital. The
most frequent sign is the appearance of a painful swelling opposite the lesion [18].

More rarely, complications may arise following significant growth of the lesion.
Mandibular fractures and lower labial paresthesia have been described [19].

Radiologically, these lesions appear as rounded, well-defined radiopaque masses
attached to a dental apex. Unlike CO, this lesion presents the loss of the desmodontal space
and a thin radiolucent border. Depending on the stage of maturity of the lesion, the central
density may be more or less uniform. It can also lead to the resorption of adjacent teeth
and the displacement of the mandibular canal.

Histologically, two zones can be distinguished. A central zone composed of acellular
cementum containing cementocytes and cementoclasts, and a peripheral zone with non-
mineralised connective tissue containing cementoblasts.

The recommended treatment for cementoblastoma is surgical removal because even a
small lesion will usually continue to grow slowly. Curettage, or even osteotomy, should
follow removal to avoid the risk of recurrence. The tooth concerned, fused to the lesion,
will therefore be sacrificed [20].

Cemento-osseous dysplasia (COD) is a benign fibro-osseous lesion of the jaws that
can present in three different clinical forms: periapical (in the periapical region of the
anterior mandibular teeth), focal (usually a single lesion in the posterior mandibular region),
and florid (with multifocal distribution in the maxilla and mandible, often bilaterally and
symmetrically). These lesions are characterised by the replacement of normal maxillary
or mandibular bone by fibrous tissue, followed by cemento-osseous tissue that becomes
increasingly calcified, depending on the stage of evolution.

Three radiological and histological stages can be identified depending on the amount
of mineralised tissue: firstly, the osteolytic stage, which appears as a radiolucent lesion.
This is followed by the cementoblastic stage, in which the tissue begins to calcify, revealing
radiopaque centres within the lesion. Finally, the mature stage where, following total
calcification of the tissues, the lesion appears totally radiopaque, dense, rounded and
well-defined, with a radiolucent border around the periphery [21,22].

It is therefore the focal form of COD, which presents itself like the lesions in our
patient: in the form of a solitary radio-opaque focus, located in the periapical region of the
posterior mandibular teeth (86%). This form predominantly affects Afro-American women
between the 3rd and 5th decades of life.

Clinically, patients are generally asymptomatic, and the teeth associated with the
lesion are vital. Rarely, bone expansion may occur.

No treatment is therefore indicated for asymptomatic patients, but monitoring of the
lesion’s progress is recommended.

The classic ossifying fibroma, a rare benign fibro-osseous tumour, can also present
as a radio-opaque lesion localised in the posterior region of the mandible. There is a more
aggressive juvenile form of this tumour, which is more often located in the maxilla and can
therefore cause nasal obstruction, epistaxis and exophthalmos [23].

The classic form is diagnosed in young patients after adolescence, between the 2nd
and 3rd decade, with a predominance of women. Periodontal ligament cells are thought to
be responsible for the formation of osteoid and/or cementoid calcified tissue within the
lesion, leading to its expansion. Clinically, the lesions are asymptomatic in their early stages,
but the first symptoms are associated with the expansion of the lesion. Swelling followed
by pain and tooth movement may appear [24]. Radiologically, OF is initially radiolucent,
and then, as it evolves and accumulates deposits of calcified tissue, it features a radiodense
appearance with ground-glass opacities [25]. A radiolucent border persists around the
periphery of the lesion, even at an advanced stage, making it possible to differentiate it
from a lesion with very similar histological characteristics, i.e., fibrous dysplasia.

The treatment for FO is total enucleation of the lesion followed by curettage until
all particles have been removed from the lesion, thereby reducing the risk of recurrence.
In the case of very extensive lesions, radical surgical resection may be necessary. The
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risk of recurrence remains low, but cases of malignant degeneration have been observed.
Long-term follow-up of patients is therefore recommended.

Osteoblastoma is another very rare benign bone tumour: it accounts for less than 1%
of all bone tumours and only involves the cranio-facial bones in 10% of cases. It mainly
affects children and young adults, with a male predominance ratio of 2:1. Its preferred
location in the maxilla is in the posterior mandible [26].

This tumour represents a proliferation of osteoblasts and therefore tends to grow
following the deposition of bone tissue. Clinically, at an advanced stage, this can be seen as
a swelling which can subsequently cause pain.

Radiologically, the lesion appears rounded, well-defined, radiolucent at first, mixed
and finally radiodense following calcification of the tissue. It remains surrounded by a
radiolucent halo [26]. Unlike cementoblastoma, the lesion is not fused to a dental apex.

The treatment for osteoblastoma is enucleation followed by curettage or resection.
The risk of recurrence is low and may be due to incomplete treatment. There is a risk of
malignant transformation, which is why it is important to remove the entire lesion and
ensure long-term follow-up.

4. Conclusions

The incidental finding of intraosseous lesions of the jaws during dental radiography
is frequent. In some cases, the signs are obvious and clinical and radiological data allow
setting an accurate diagnosis. In other cases, such as the one we described herein, the aspect
of the lesion is atypical and may correspond to many other lesions, which are very different
in nature, and require either monitoring or more or less aggressive surgical treatment. For
such reasons, a biopsy is sometimes necessary in order to establish a definitive diagnosis
and carry out an appropriate treatment.
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