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ABSTRACT

Introduction: Odontomas are one of the most common
odontogenic tumours and are classified as benign odontogenic
tumours. According to radiographic, microscopic and clinical
features there are two main types of odontomas: compound
and complex.

Aim: To analyse the prevalence of benign odontogenic tumours
compatible with odontomas in digital panoramic radiographs in
a Brazilian population.

Materials and Methods: This retrospective study was
conducted from January 2015 to December 2015 and analysed
2,167 digital panoramic radiographs from the database of a
Specialised Dental Radiological Clinic in Belo Horizonte, Brazil.

Results: Seven images presented lesions compatible with
odontomas, resulting in a prevalence rate of 0.32%. Three

images (42.9%) were compatible with compound odontomas
and 4 (57.1%) with complex odontomas. Regarding gender, the
majority of odontomas were found in female patients (71.4%).
The age of the patients diagnosed with odontomas ranged from
7 to 37 years and the main clinical manifestation observed was
their association with non-erupted teeth. Regarding the location
of the lesions, compound odontomas were mainly observed in
the incisor region (66.6%), whereas complex odontomas were
found in the posterior region of the molars (50.0%).

Conclusion: Data presented in this study reinforce the
importance of panoramic digital radiographic images during
dental practice for incidental diagnoses of odontogenic
tumours, such as odontomas, since these lesions are in most
cases, asymptomatic.
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INTRODUCTION

According to the latest World Health Organisation (WHO) 2017
classification of odontogenic tumours and cysts, odontomas
are classified as benign odontogenic tumours [1]. These types
of tumours have a mixed (Epithelial-Mesenchymal) origin and are
formed by odontogenic soft and hard tissues [2]. Odontomas are
considered to be developmental anomalies, which show slow and
limited growth. The aetiology of odontomas is unknown, although
different factors, such as trauma, infections, or genetic mutations,
have been identified as probable aetiological factors [3,4].

Odontomas are the most common odontogenic tumours,
accounting for approximately 75.9% of these lesions [5]. Authors
have reported, however, that the prevalence of odontomas varies
worldwide: ranging from 6.7% (China) to 67% (United States) to
50.4% (Brazil) [6].

According to radiographic, microscopic and clinical characteristics
there are two main types of odontomas: complex odontomas and
compound odontomas. In complex odontomas, the dental tissues are
well-formed but appear in a disordered arrangement. In the case of
compound odontomas the dental tissues are normal but their size and
conformation are altered, giving rise to multiple and small denticles [7].

In general, compound odontomas are more frequent than complex
odontomas [4,8,9], most of which are diagnosed in the second
decade of life [4]. As regards localisation, complex odontomas are
mostly located in the mandible, premolar and molar regions while
compound odontomas are more frequently found in the maxilla,
more especifically in the incisor and canine regions [8-10].

In most cases, odontomas are asymptomatic and are often
identified in routine imaging tests [4,10] or when investigating other
events, such as a delay in the exfoliation of deciduous teeth, an
ectopic positioning of permanent teeth or a possible association
with included or retained teeth [9]. The main clinical manifestation
reported in the literature is the retention of permanent teeth [8-10].
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Radiographically, compound odontomas appear as multiple
radiopaque structures similar to small teeth, also called denticles
surrounded by a radiolucent halo [8]. In complex odontomas, the
radiopaque element appears as irregular and disordered masses
with no resemblance to dental structures. Based on radiographic
findings, differential diagnoses made as ameloblastic fibroma,
ameloblastic fibro-odontoma, and odontoameloblastoma [11].

According to Hidalgo-Sanchez O et al.,, odontomas can be
manifestations of hereditary anomalies and diseases, such as basal
cell nevus, Gardner and Hermann syndromes, as well as hereditary
adenomatosis and Tangier diseases [4].

The recommended treatment for odontomas is their surgical removal
through the principles of tooth extraction. This surgical procedure
separates the bone from the fibrous connective tissue capsule.
These odontomas are usually easily removed. Momesso GA et
al., recently described a novel approach removing a compound
odontoma using the Piezosurgery technique [12].

Panoramic radiography is a primary examination that is widely
used in the clinical diagnosis of various maxillofacial diseases [13].
Although the use of computed tomography has shown better
results in relation to the clarity and accuracy of the changes, the
high cost of the technique and the low availability in different regions
of the country make it difficult to use. Considering that panoramic
radiography is able to assist in the diagnostic conclusion of lesions
located in the buccomaxillofacial complex, making it possible to
visualise bone changes in the early stages [14], this technique has
been used more frequently in dental practices.

Therefore, this study sought to analyse the prevalence of mixed
odontogenic tumours through digital panoramic radiography
obtained from patients who received dental care at a Specialised
Dental Radiology Clinic in Belo Horizonte, Brazil, during the year of
2015.
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MATERIALS AND METHODS

Sampling and Data Collection

A retrospective imaging study of 2,167 digital panoramic
radiographic images of patients were obtained from a Specialised
Dental Radiology Clinic in Belo Horizonte, Brazil, from January to
December 2015. The samples were selected regardless of ethnicity,
and all personal information of these patients was kept confidential
during the study. This study’s inclusion criteria were: images with
gender identification (female or male), patients’ age and acceptable
diagnostic quality standards.

Analysis of Samples and Diagnostic Criteria

Panoramic radiographic images were taken directly from the clinic’s
database and evaluated. All images were analysed by the same
observer in order to avoid interpretation bias. The diagnosis of
compound odontomas was performed by observing radiopaque
structures compatible with small teeth (denticles), while complex
odontomas were identified by observing an irregular radiopaque
mass. Both types of lesions were surrounded by a radiolucent halo.

STATISTICAL ANALYSIS

The collected data were arranged in tables to obtain the prevalence
rate of mixed odontogenic tumour compatible with odontomas
regarding gender, tumour type, and location. The prevalence
rate was obtained by the ratio between the number of identified
lesions and the total number of analysed samples; the results were
expressed in terms of a percentage.

RESULTS

A total number of 2,167 panoramic radiographs were analysed. The
[Table/Fig-1] shows the number and gender predilection of lesions
compatible with odontomas. It was found a greater prevalence for
the female gender. The age of patients diagnosed with odontomas
ranged from 7 to 37 years. According to the information obtained
during data collection, female patients with these lesions were 7,
11, 20, 35, and 37 years of age, whereas male patients with these
lesions were 16 and 22 years of age.

Gender Number Odontomas Prevalence (%)
Female 1197 (65.2%) 5 (71.4%) 0.42
Male 970 (44.8%) 2 (28.6%) 0.21
Total 2167 7 0.32

[Table/Fig-1]: Prevalence of odontomas in panoramic radiographs from a Specialised

Dental Radiology Clinic in Belo Horizonte, Brazil.

The distribution of odontomas was presented considering the
type of lesion, gender and location. Of the seven radiographs
that presented lesions corresponding to odontomas, three
images (42.9%) were compatible with compound odontomas
and 4 (57.1%) with complex odontomas. Regarding compound
odontomas, 66.6% of the lesions (2/3) were identified in female
patients and 33.3% (1/3) in male patients. After analysing the
images compatible with complex odontomas, 75.0% appeared
in female patients (3/4), while 25.0% appeared in male patients
(1/4) [Table/Fig-2].

Compound Complex
Location
Female | Male | Total (%) | Female Male Total (%)
Incisor 1 1 2 (66.6) 1 0 1(25.0
Premolar 0 0 0 1 0 1(25.0)
Molar 1 0 1(33.3) 1 1 2(50.0)
Total (%) 2 1 3(42.9) 3 1 4(57.1)

[Table/Fig-2]: Distribution of odontomas according to type, gender, and location.
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Compound Odontomas were tabled according to the location they
were observed [Table/Fig-2], 66.6% of which (2/3) were observed in
the lower and upper incisor regions [Table/Fig-3,4] and 33.3% in the
maxillary molar region (1/3) [Table/Fig-5].

[Table/Fig-3]: Panoramic and periapical radiograph suggesting a compound
odontoma on the right side of the mandible, below the incisors (arrow).

[Table/Fig-4]: Panoramic and periapical radiograph suggesting of a compound
odontoma on the right side of the maxilla, associated with the non-erupted central
incisor (arrow).
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[Table/Fig-5]: Panoramic radiograph suggesting of a compound odontoma
appearing on the right side of the maxilla, associated with the non-erupted third
molar tooth (arrow).
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[Table/Fig-6]: Panoramic and periapical radiograph suggesting a complex odontoma
on the right side of the maxilla, near the apex of the incisor (arrow).
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Complex odontomas were observed in the incisor region of the
maxilla [Table/Fig-6], in the premolar region of the mandible [Table/
Fig-7], and in the lower and upper third molars [Table/Fig-8,9].
However, the posterior region of the molars was the area most
affected by complex odontomas (50.0%, 2/4) [Table/Fig-2].
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[Table/Fig-7]: Panoramic and periapical radiograph suggesting a complex odontoma
on the right side of the mandible, associated with the second non-erupted premolar
(arrow).
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[Table/Fig-8]: Panoramic radiograph of a 22-year-old male patient suggesting a
complex odontoma on the left side of the mandible (molar region) (arrow).
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[Table/Fig-9]: Panoramic radiograph suggesting a complex odontoma on the left
side of the maxilla (molar region) (arrow).

DISCUSSION

According to the 2017 WHO classification of odontogenic tumours
and cysts, odontomas are classified as benign odontogenic tumours
[1]. Odontomas correspond to a large percentage of all types of
odontogenic tumours. Most studies identify these lesions as one
of the most prevalent among all types of odontogenic tumours
[15-17]. In a study conducted by da Silva LP et al., who analysed
289 odontogenic tumours, found that 11.4% of the tumours were
diagnosed as odontomas [18]. In other similar cases, authors found
a higher prevalence, as shown in [Table/Fig-10] [19-23].

Although odontomas are clinically characterised as asymptomatic,
the pressure exerted by them can generate pain, devitalization, and
dental resorption [24]. These lesions may also cause interference in
tooth eruption, delay, or blockage of ectopic eruption movements,
displacement and malformation of neighbouring teeth and diastema
[25]. Therefore, the diagnosis of these odontogenic tumours,
normally diagnosed in routine radiographs, is important to prevent
or minimise the effects and enable the correct treatment of these
lesions [26].

After analysing the obtained images, a prevalence of 0.32%
of lesions compatible with odontomas was found. These
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IHHEEIE N |Total | % | Male | Female | Maxilla | Mandible
review

Osterne RL et 36 | 185 | 1946 | 12 24 20 14
al., [22]

Senvato P et | 4o | 4oy | 413 | 96 82 105 53
al., [19]

Da Costa DO

oral 9 37 | 201 | 184 | 26 11 19 15
Martins-Filho

PRota. oy | 22 | 6 | 38| 10 12 - -
da Silva LP et 33 289 1.4 R R 20 11
al., [18]

Medeiros WKD

Sl 5 89 | 247 | 360 | 40 49 - -
Total 395 | 1419 | 26,64 | - - - -

[Table/Fig-10]: Retrospective studies of odontogenic tumours.

Abbreviations: not specified=NS; Number of odontoma cases from the total number of analysed
odontogenic tumours=N

results corroborate with findings reported by other authors,
who observed a prevalence of 0.38% of odontomas after the
analysis of 44,458 exams obtained over 30 years in Sri Lanka
[15]. However, another study found a slightly lower prevalence
of odontomas (0.27%) when evaluating the presence of
odontogenic tumours in 33,354 radiographs collected between
1985 and 2006 in China [25].

In the present study, considering the type of odontoma, complex
lesions presented a higher prevalence rate when compared to
compound odontomas (57.1% and 42.9%, respectively), which is
in agreement with other studies [9,25]. Data from the literature are
controversial on this topic, since some studies have demonstrated
the higher prevalence of compound odontomas [4,9,10].

According to the literature, the prevalence of odontomas increases
with advancing age and is mainly found after the second decade of
life [4,8]. These data corroborate with the findings observed in the
present study, in which only one patient diagnosed with odontomas
was in the first decade of life. In a study conducted by Soluk Tekkesin
M et al., after analysing 160 odontomas, researchers obtained the
mean age of the tumour of 27.9 years, observing a higher prevalence
in patients between 10 and 19 years of age [27].

Regarding gender, the prevalence of odontomas was higher in
female patients (71.4%). Although some studies did not identify a
difference in relation to gender [4,10], a higher prevalence among
women was also described in some previous studies [12,25]. In the
present study, however, the prevalence of both odontogenic tumours
was higher in female patients (66.6% and 75.0%, respectively).

Compound odontomas were most frequently identified in the
incisor region, while complex lesions occurred mainly in the
posterior region of the molars, corroborating with the higher
prevalence described in the literature [4,8,10]. Compound
odontomas are usually associated with non-erupted teeth,
presenting a predilection for the anterior region, whereas in
complex odontomas, odontogenic tissues are arranged in a
disordered manner, constituting primary or immature dentin as
the predominant component and predilection for the posterior
region [4,9,10]. The results found in the present study confirm
those from the literature, in which the images compatible with
compound odontomas were associated with non-erupted teeth
and in complex lesions, the presence of an irregular radiopaque
mass was observed in the molar region.

From the radiographic characteristics presented by the odontogenic
lesions it was possible to identify seven images compatible with
odontomas, representing a prevalence of 0.32% of the analysed
sample. Of these lesions, three presented characteristics that were
compatible with compound odontomas and four with complex
lesions. In both tumours, female patients presented the highest
prevalence rate.
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LIMITATION

Considering that the radiographic examination is a two-dimensional
view of three-dimensional structures, this may well represent
a limitation of this study, since the gold standard exam for the
diagnoses of pathologies and anomalies is the Cone Beam
Computed Tomography (CBCT), the availability of which is limited
to metropolitan areas.

CONCLUSION

The data presented in this paper reinforce the theory that the use
of panoramic digital radiographic images during dental practice
aids in the diagnosis of odontomas. This study also showed
that complex odontomas tend to be slightly more frequent than
compound odontomas. The main goal of this study was to make
epidemiological research of odontomas. It would be interesting
in a further survey the complementation involving all odontogenic
tumours in a similar population.
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