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Varied radiographic appearences of complex
odontoma - Case series and clinical-
radiographic review

Abstract:

Odontome is most common benign odontogenic tumour. Radiographically and histologiclly
itis characterized by production of mature enamel, dentin, cementum and pulp tissue. The
structural relationship vary from nondescript mass of dental tissue referred to as complex
odontome and multiple well-formed teeth (denticles) known as compound odontome.
Odontomes are often found during routine radiographic investigations and are the most
common cause of delayed eruption of the permanent teeth and sometimes it may itself
erupt in the oral cavity. We are presenting a case series of complex odontomes with varied
clinical features and radiographic appearances which may be helpful for the clinician to

achieve accurate diagnosis in order to avoid subsequent complications.
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INTRODUCTION

Odontoma is a benign odontogenic tumor. The
term odontoma was first coined by Broca (1866); he
defined it as a tumor formed by an overgrowth of
complete dental tissues’. They are the product of growth
of differentiated mesenchymal and epithelial cells,
where ameloblasts and odontoblasts form enamel and
dentin and are anomalously or defectively deposited®’.
The odontomas is perhaps more accurately defined
as a hamartoma than a true neoplasm®. Histologically
two forms of odontomas are recognized, complex and
compound odontoma.

Cahn and Blum’ hypothesised that ameloblastic
fibroma differentiates into odontoma whereas Eversole
et al.’ postulated that the individual mixed odontogenic
tumors are incapable of further differentiation. According
to the World Health Organization (WHO) classification
of benign odontogenic tumors, a complex odontoma
is a malformation in which all the dental tissues are
represented, individual tissues being mainly well formed
but occurring in a more or less disorderly pattern;
whereas a compound odontoma is a malformation in
which all the dental tissues are represented in a more
orderly pattern than in the complex odontoma so that
the lesion consists of many tooth like structures’.

Complex odontome is rare as compared to
compound odontomes. Odontoma etiology is unknown
but several factors are implicated such as trauma,
infections, genetic mutations, odontoblastic hyperactivity
or alterations of the dental development control gene.
Most of these tumors are discovered during the patient’s
second to third decade of life, and do not exhibit clear
gender predilection®’. The complex odontoma are slow
growing, expanding lesions that are usually detected in
the second decade of life'>'".

The lesions are invariably asymptomatic and are
usually discovered on routine radiographic examinations.
Most of the odontomas are associated with pathologic
changes such as malformation, impaction, delayed
eruption, mal-positioning, cyst formation or displacement
and resorption of adjacent teeth, but only rarely are they
seen to be associated with the absence of one or more
contiguous teeth'>'.

We present a series of seven cases of complex
odontome illustrating varied clinical-radiographic
teatures of odontomes (Table 1).

DISCUSSION

Odontomas constitute about 22% of all
odontogenic tumors of the jaws'. WHO classification
defines this lesion as “a malformation, in which all
the dental tissues are represented, individual tissues
being mainly well formed but occurring in more or
less disorderly pattern”'*. During the first decades
of last century, the term odontoma meant not only
odontogenic tumors, but rather included odontogenic
and non odontegenic cysts as well as varied ossifying
fibroid lesions of the jaws.

The second edition of the WHO histologic typing
of odontogenic tumours classifies odontomas under
the broad category of tumours containing odontogenic
epithelium with odontogenic ectomesenchyme, with
or without dental hard tissue formation. Under
this classification three types of odontomas are
listed: odontoameloblastoma, complex and compound
odontoma'*. Another classification given by H.M. Worth
for odontomes was of ectodermal origin (Enameloma),
of mesodermal origin (dentinoma, cementoma), of
mixed ectodermal. and mesodermal origin (complex
composite odontome, compound composite odontome,
geminated odontome, dilated odontome, including dens
in dente)'’.

According to 2005 WHO classification
of odontogenic tumours, there are two types of
odontomas, compound and complex type classified
under benign tumors composed of odontogenic
epithelium and odontogenic mesenchyme along with
odontoameloblastoma and ameloblastic fibro-odontome
which is considered as an immature precursor of
complex odontoma'.

In the 4™ edition of the World Health
Organization Classification of Head and Neck tumours,
odontomas are still classified under mixed epithelial
and mesenchymal odontogenic tumours of benign
type. In the current classification ameloblatic fibro-
odontoma and odontoameloblastoma has been removed'*.
Odontoameloblastoma was removed as it only represents
conventional ameloblastoma that happens to arise in
association with an odontoma.

Odontomas have also been classified as central
odontoma (which presents inside the bone), peripheral
odontoma (which occur in the soft tissue covering the
tooth bearing portion of jaws) and erupted odontoma
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Table 1. Series of seven cases of complex odontoma illustrating varied clinical-radiographic features of odontoma

S. Age/Sex . .. . Radiological appearance (As seen on .
No  x Region Clinical findings OPG, ocelusal, CBCT/CT scans) Histopathology
Missing 41,42,43, distally displaced well-defined bony mass with central
1. 18yr/Male Lower anterior 31, 32 Buccal and lingual cortical plate bony lesion with spikes at the margin and ~ Odontoameloblastoma
expansion (Fig. 1a) surrounded by hypodensity (Fig. 1b,c)
Large expansile mixed lesion causing
5 22 yr/Female  Right maxilla Mls'smg 12,14 andlS' . Buc?al and lingual  buccal and lingual c9nlal plate expansion Odontoameloblastoma
cortical plate expansion (Fig. 2a) surrounded by soft tissue capsule.
(Fig. 2b,c)
Large mixed lesion, composed of an
irregular shaped dense radiopaque mass,
. . surrounded by a halo of radiolucency with
3. 20 yr/Female  Right mandible Mls§1ng 45,4647 Bu'ccal a.nd lingual definite boundary. 45, 46 was embedded Complex odontome
cortical plate expansion (Fig. 3a) . .
in the radiopaque mass and 47 was
displaced towards the coronoid process.
(Fig. 3a,b)
. Mixed lesion having internal structure
4. 12/male Left mandible SOI:E:IP tf;:t:‘zFF;XpZZ)S ion of buccal of homogenous flocculent mass with a Complex odontome
p & radiodensity of teeth. (Fig. 4b,c)
Homogeneous radiopaque mass distal to
Extraoral sinus tract Tooth like structure the mandibular first molar, disto-inferiorly
5. 19/ Male Left mandible . . displaced crown of the mandibular left Complex odontome
seen Irt 37,38 region (Fig. 5a) P
second molar and inferior alveolar canal
is pushed inferiorly. (Fig. 5b)
Solitary radiopaque mass approx. 2x2
cm present on the superior aspect of
6. 23/ Male Left mandible Intraqral sinus opening present Missing impacted .38‘ A radlol'ucent rim .enc1fclmg Complex odontome
38 (Fig. 6a) the mass is clearly evident and inferior
alveolar nerve canal is pushed inferiorly.
(Fig. 6b,c)
Buccal and lingual cortical plate Solitary, conglomerate mass approx.
7. 12/Female Left mandible o> anded 3x2 em present on the superior aspect Complex odontome

Tooth like structure seen irt 36,37, 38

region (Fig. 7a)

of impacted 36 with missing 37 and 38.
(Fig. 7b,c)

Figure 1. Missing 41,42,43, distally displaced 31, 32 Buccal and lingual cortical
plate expansion.

according to their clinical presentation'®. In this case
series, all of the cases were centrally located but three
cases showed tendency to erupt. The procedure of
eruption of erupted odontomas in the oral cavity is

different as compared to the eruption pattern of normal
teeth due to absence of periodontal ligament fibres.

Certain authors are of the view that since the
complex odontome is associated with unerupted tooth,
hence it is the eruptive force of the concerned uneruptive
tooth that can lead to eruption of the odontoma in the
oral cavity'®. This theory of odontoma eruption may
suit to this presented case too as in cases no. 5, 6 and 7,
the odontoma was present coronal to the lesion. Certain
authors like Ragallli'” were of the view that it is the
growth of capsule that contributes to the eruption of
odontoma.

Thomas and Goldman classification of
Odontomes: Geminated composite odontomes (two
or more, more or less developed teeth fused together),
compound composite odontomes (made up of more or
less rudimentary teeth), complex composite odontomes
(calcified structure, which bear no great resemblance to
the normal anatomical arrangement of dental tissue),
dilated odontomes (crown or root part of tooth shows
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Figure 2. A. Missing 41,42,43, distally displaced 31, 32 Buccal and lingual cortical plate expansion. B, C. Large expansile mixed lesion causing buccal and lingual

cortical plate expansion surrounded by soft tissue capsule.

Figure 3. A. Missing 45,46,47 Buccal and lingual cortical plate expansion. B. Large mixed lesion, composed of an irregular shaped dense radiopaque mass,
surrounded by a halo of radiolucency with definite boundary. 45, 46 was embedded in the radiopaque mass and 47 was displaced towards the coronoid process.

Figure 4. Unerupted 44 Expansion of buccal cortical plate. Mixed lesion having
internal structure of homogenous flocculent mass with a radiodensity of teeth.

marked enlargement), cystic dontomes (normally
encapsulated by fibrous connective tissues in a cystic
wall of cyst).

The complex odontomas are usually located in the
posterior mandible, while composite odontomas are more
often found in the anterior maxilla'®. In the present case
series all the lesions were located in posterior maxilla
except two cases where one case was located in anterior
mandible and another one in anterior maxilla. Odontomas
are incidental findings on routine radiographs. Retention
of deciduous teeth, unerupted permanent teeth, cortical
expansion and teeth displacement are all indicators for
a possible odontomas'’. They are symptomatic with
expansion, local and/or radiating pain and neurosensory
deficit when secondarily infected”. In all case reports
in the series cortical expansion was a common finding
along with teeth displacement.

Theradiographic findings of odontomas depend on
their stage of development and degree of mineralization.
The first stage is characterized by radiolucency due to
lack of calcification. Partial calcification is observed
in the intermediate stage, while in the third stage the
lesion usually appears as radiopaque masses surrounded
by radiolucent areas corresponding to the connective
tissue histologically'®'. The radiopaque mass invariably
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Figure 5. A. Extraoral sinus tract Tooth like structure seen Irt 37,38 region. B. Homogeneous radiopaque mass distal to the mandibular first molar, disto-inferiorly
displaced crown of the mandibular left second molar and inferior alveolar canal is pushed inferiorly.

Figure 6. Intraoral sinus opening present Missing 38. Solitary radiopaque mass
approx. 2x2 cm present on the superior aspect of impacted 38. A radiolucent
rim encircling the mass is clearly evident and an inferior alveolar nerve canal
is pushed inferiorly.

is round or ovoid and usually has smooth margins. The
margins sometimes appear lobulated or spikelike. The
internal elements occasionally have a mottled appearance
and sometimes the calcified mass takes on a sunburst
appearance®’.

In this case series” most of the cases appear
as predominantly radiopaque mass while cases no. 1
and 2 have mixed appearances and all the lesions are
surrounded by a thin radiolucent zone consisting of a
connective tissue capsule which corresponds to follicle
of normal tooth. IFurther this zone is surrounded by a
thin sclerotic line corresponding to the cortical outline
of normal tooth crypt®.

In almost all the cases the radiopaque mass causes
either displacement of teeth or impeded their eruption.
In the first case, the lesion has characteristic sun-burst
appearance but is surrounded by radiolucent rim and around
it there is severe displacement of adjacent teeth. In the
second case, the bony lesion has ground glass appearance
surrounded by radiolucent rim. In third and fourth case the
bony lesion has cotton-wool appearance with displacement
of adjacent teeth. The other three cases appeared as
prominent radiopaque mass impeding the eruption of
permanent teeth. The present case series focuses on the
varied radiographic appearances of odontomes.

When complex odontoma is in its intermediate
phase it resembles other lesions such as fibroosseous
lesions, calcifying cystic odontogenic tumors, fibrous
dysplasia and chronic osteomyelitis*’. Likewise
differential diagnosis must also include hypercementosis
which is attached to a part of the root and is usually
separated from the periapical bone by the radiolucent
periodontal ligament space, which surrounds the entire
root. Condensing osteitis may usually be ruled out
because it usually occurs at the periapex of non-vital
tooth and doesn’t have a radiolucent rim. Periapical
osteosclerosis is usually quite irregular in shape with
the absence of radiolucent border®'.

Histologically, odontomas comprise varying
amount of enamel, pulp tissue, enamel organ and
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Figure 7. A. Buccal and lingual cortical plate expanded Tooth like structure seen irt 36,37, 38 region. B, C. Solitary, conglomerate mass approx. 3x2 cm present

on the superior aspect of impacted 36 with missing 37 and 38.

cementum. The connective tissue capsule is similar
to that of dental follicle. Ghost cells are often seen
along with spherical dystrophic calcification, enamel
concretions and sheets of dysplastic dentin'. Case 1
and 2 were initially diagnosed as odontoameloblastoma
but due to deletion of this entity from the recent
WHO classification published in 2017 and with
histopathologists opinion we reclassified it as odontomes
of complex type.

Since odontomas are well capsulated lesions
and have less chances of recurrence, the management
comprises of a conservative surgical excision.
Nevertheless periodic examination is necessary to
evaluate healing and recurrence if any.

CONCLUSION

Literature review revealed a wide panorama of
descriptive aspects of odontoma and here we present
a case series of complex odontome with varied clinical
teatures and radiographic appearence. Odontoma, being
the most common odontogenic tumors; are detected
through routine radiographic examination. Itis therefore
advisable to timely and accurate diagnosis in order
to avoid subsequent complications and it is further
recommended to perform histopathological analysis so
as to discard the possibility of association of some other
type of odontogenic tumors.
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