
CASE REPORT
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year-old female—the report of a rare case and review of the literature
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Multifocal odontogenic lesions are uncommon and have only been observed in conditions
associated with known genetic mutations. To the best of our knowledge, only two cases of
multifocal adenomatoid odontogenic tumours (AOT) have previously been reported in the
literature. In this study, we report the first case of a bilateral, separate AOT in the maxilla in
the midline in a 2-year-old female. The patient presented with bilateral expansile masses in
the maxilla on either side of the midline which had been present for 6 months. She was
asymptomatic and had occasional difficulty in breathing. The tumour was diagnosed as AOT
and was surgically enucleated along with the associated teeth. The patient recovered well and
has been on recall for 5 years. The follow-up panoramic radiograph made a fortnight ago
revealed evidence of three new radio-opaque lesions with an associated tooth in the region of
the anterior mandible, the premolar region of the right maxilla and the molar region of
the left maxilla. To acquire additional information about AOT, all reports regarding AOT
cited in ‘PubMed’ from 1995 onward were reviewed and the incidence, clinical features,
radiographic features and management of AOT are discussed in this study.
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Introduction

Adenomatoid odontogenic tumour (AOT) is a slow-
growing, well-circumscribed tumour representing 3–7%
of all odontogenic tumours.1 Although the tumour is
considered rare in the literature, Philipsen et al2 reported
that the tumour ranks fourth among the odontogenic
tumours. It was also known as adeno-ameloblastoma,
ameloblastic adenomatoid tumour etc, but the World
Health Organization (WHO) classification of 1971
adopted the term AOT, which was coined by Phili-
psen and Brin.3 In the latest edition of WHO clas-
sification of odontogenic tumours in 2005, AOT is
classified into the first group of tumours (odontogenic
epithelium without ectomesenchyme) instead of the
second group (odontogenic epithelium with ectome-
senchyme).4 Because of the absence of ectomesench-
yme in immunohistochemical staining and dysplastic
dentine, AOT is now considered the result of a

metaplastic process rather than epithelial-ectome-
senchyme interaction.4 Evidence suggests that follicu-
lar AOTs arise from the reduced enamel epithelium
(REE) which lines the follicles of unerupted teeth.5

Crivelini et al6 detected the expression of Cytokeratin
14 in AOT, which is also expressed by REE, and
concluded that AOT probably originates from REE.6

The origin of the extrafollicular variant is still not
clear;5 however, Philipsen et al7 argued that all AOT
variants show identical histology and therefore it
points towards a common origin from the dental
lamina or its remains.

AOT commonly affects the anterior portion of the
jaws, especially the maxilla in females.1 Philipsen and
Reichart et al8 reported that 64.3% of cases occur in
the maxilla and commonly involve the canine tooth. In
the mandible the involvement of the canine is more
common;8 however, a few cases associated with the
embedded third molars have been reported in the literature.
Philipsen et al2 also reported that the involvement of all
the four canines is 60.1% and the maxillary canine alone is
41.7%. AOT is commonly seen in the first and second
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decade of life and is usually asymptomatic.2 Clinically the
patient may complain of an asymptomatic, slow-growing
swelling or a missing tooth.1

Multifocal AOT is rare and this paper describes the
case of a 6-month-old bilateral separate AOT of the
anterior maxilla in the midline in a 2-year-old Indian
female which was surgically enucleated along with the
associated teeth. The patient recovered well and has
been on recall for 5 years. The follow-up panoramic
radiograph taken a fortnight ago revealed evidence
of three new radio-opaque lesions with an associated
tooth in the region of the anterior mandible, premolar
region of the right maxilla and molar region of the left
maxilla, which are yet to be diagnosed.

Case report

A 2-year-old Indian female presented with 6-month-old
bilateral expansile masses in the maxilla to our hospital
5 years ago. The patient’s mother first noticed a diffuse
swelling in the right posterior region of the maxilla
followed by involvement of the anterior and the left
posterior regions of the maxilla. The swelling had been
gradually increasing in size since then and was more
pronounced on the right side. The patient had remained
asymptomatic with occasional difficulty in breathing.
The medical and dental histories were insignificant; the
patient’s older sister, aged about 9 years, was surgically
treated for ameloblastic fibroma of the maxilla at the
age of 2 years.

On examination, bilateral expansion of the maxilla
was seen and was more pronounced on the right side,
extending from the infraorbital rim to the corner of
the mouth and laterally 3 cm and 2 cm on the right and
the left sides (Figure 1). The skin over the swelling
appeared normal with a smooth surface. A narrowing
of the airway when breathing through the mouth was

evident. On intraoral examination, two diffuse, bony
hard swellings were seen in the maxilla on either side
of the midpalatine raphe, extending from the incisor
teeth to the distal aspect of teeth 55 and 65, with ob-
literation of the labial and the buccal vestibule bila-
terally (Figure 1). The full set of deciduous teeth was
seen with spacing and was firm and non-tender. The
mucosa over the swelling appeared normal.

The patient did not co-operate for a panoramic
radiograph, but an occipitomental radiograph revealed
obliteration of the maxillary sinus bilaterally. A CT
scan revealed large, well-defined separate expansile
mass lesions in both the maxillae, with the lesion on the
right side larger than the left and comprising a calcified
mass, displaced permanent teeth and fluid. Inferiorly
the mass extended to the alveolar ridge; superiorly it
extended to the floor of the orbit, resulting in bowing of
the orbital floor, while medially the lesions were seen to
abut each other inferiorly and the nasal septum sup-
eriorly. The right-sided lesion showed posterior cortical
destruction with mild extension of the lesion into the
soft tissues (Figures 2 and 3). Complete blood count,
serum calcium and serum alkaline phosphotase levels
were assessed and were well within the normal range.
Incisional biopsy from both tumour masses revealed
similar findings showing sheets of spindly fibroblastic cells
with a few gland-like spaces containing hyaline eosino-
philic material. The lining cells were tall and columnar
and their nuclei were polarized away from the central
lesion. Also seen scattered throughout the lesions were
calcified and ossified structures, which were suggestive of
AOT (Figure 4).

The diagnosis of AOT bilaterally involving the
maxillae was made. The bilateral tumour was surgically
enucleated along with the associated deciduous teeth
and permanent tooth buds simultaneously under
general anaesthesia. The patient recovered well within
a week and has been on routine biannual clinical and
radiographic follow-up for 5 years (Figure 5). The
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Figure 1 Bilateral expansile masses in the maxilla, which is more pronounced on the right side
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follow-up panoramic radiograph taken a fortnight ago
revealed evidence of three new radio-opaque lesions
associated with a developing tooth bud in the anterior
mandible, the premolar region of the right maxilla and
the molar region of the left maxilla (Figure 6). The
lesions appear radio-opaque with a few radiolucent
areas in between surrounded by a radiolucent rim and
radio-opaque border, and are associated with develop-
ing tooth buds of 31 (20610 mm), 14 (15 mm diameter)
and 27 (15610 mm). The patient is now on a monthly
radiographic follow-up.

Discussion

From 1995 onwards, 76 single cases of AOT (excluding
case series of more than 5 cases) have been published
in ‘PubMed’. The age range was 3–46 years; how-
ever, most of the cases reported were in the age group of

10–22 years with a female predominance. Very few cases
have been reported in the age range of 1–10 years; the
youngest patient was a 3-year-old female9 and another
case was in a 4-year-old female,10 both of whom had
peripheral AOTs. Most of the cases of AOT were
predominantly found in the anterior maxilla, followed
by the anterior mandible, and a few cases reported AOTs
in the posterior mandible in the third molar region.

AOT is commonly seen in the age group 10–19 years.2

Philipsen and Reichart et al11 report that two-thirds
of the cases are diagnosed in the second decade of life
and more than half of the cases occur in the teens
(13–19 years). The age range in our literature review was
3–46 years and the case reported here is in a 2-year-old
female with central AOT, which to the best of our
knowledge is the first case report of AOT in such a young
child. There is a predilection of AOT in females (male-to-
female ratio51:1.9),8 with reports of higher incidence in
females in Asian populations, especially in Sri Lanka

a b

Figure 3 Sagittal CT scan revealing the large tumour mass with a calcification and a three-dimensional CT showing cortical destruction in the
right maxilla

a b c

Figure 2 CT scan revealing the bilateral tumour mass with a calcification and associated tooth in the maxilla. The tumour on the right side
measured 4.4463.5763.88 cm and tumour on the left side measured 3.5162.9063.02 cm
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(male-to-female ratio51:3.2)12 and Japan (male-to-
female ratio51:3).13

The literature review by the authors revealed cases of
AOT arising/associated with dentigerous cyst, calcify-
ing epithelial odontogenic tumour, calcifying odonto-
genic cyst, odontoma and unicystic ameloblastoma.
There are a few reports of cases of adenoameloblas-
toma with dentinoid which has features of ameloblas-
toma and AOT (Table 1). Vargas et al28 reported two
cases of a new odontogenic lesion for which they coined
the term adenomatoid odontogenic hamartoma, fol-
lowing which a few cases have been reported (Table 1).
These tumours are composed of mature hard and soft
dental tissue, which resembles a developing tooth, and
the interspersed remnants of odontogenic epithelium
which form duct-like structures.

Clinically the patient may present with a missing tooth,
especially a canine or an asymptomatic slow growing
swelling of the jaw bones.1 According to Philipsen et al,2

AOT appears in three clinical subtypes—follicular,
extrafollicular and peripheral. The follicular and extra-
follicular variants are both intrabony and account for
approximately 97% of all AOTs, of which 73% are of a
follicular type. The follicular type appears as a unilocular
cystic radiolucency associated with an unerupted or
impacted tooth and is diagnosed earlier in life (mean age
17 years) than the extrafollicular type (mean age 24
years).2 It is impossible to distinguish the follicular type
of AOT from the dentigerous cyst radiographically.1 The
radiolucency may sometimes extend apically along the
root past the cementoenamel junction and this may
help in distinguishing AOT from a dentigerous cyst.1

The extrafollicular type (24%) is a central lesion not
associated with a tooth2 and may present as radiolucent
lesions in the periapical region of the tooth mimicking a
periapical cyst,30 or it may present as a periodontal
intrabony defect31 or in the maxillary sinus.32 The
peripheral type is seen as small sessile masses on the
facia gingiva of the maxilla, which may mimic gingival
epulis or fibroma.1 Displacement of neighbouring teeth
owing to tumour expansion is much more common than
root resorption.33 The peripheral lesion may show some
erosion of the adjacent cortical bone.33 The central
tumours produce a corticated radiolucency, sometimes
with radio-opaque specks, and in 78% of the cases the
radiolucency shows discrete foci and a flocculent pattern
of scattered radio-opacities,34,35 which may mimic the
radiographic picture of a calcifying epithelial odonto-
genic tumour or calcifying odontogenic cyst.

The lesions of AOT are small, seldom exceeding 3 cm
in diameter, and are asymptomatic so are discovered
during routine radiographic examination, but some
larger lesions cause painless expansion of the bone.1

Tsaknis et al36 reported a case of massive AOT mea-
suring 12 cm in an 11-year-old female, with seven
impacted teeth and a pronounced area of radio-
opaqueness. Takahashi et al37 have reported a gigantic
AOT of the maxillary sinus and Geist et al38 have
reported a case of unusually large AOT of the mandible
which had caused expansion and resorption of the
lower border of the mandible and displacement of the
anterior teeth and extended across the midline. In the
case reported here the tumour was bilateral and
measured about 4 cm on the left side and 4.5 cm on
the right side with a calcified mass, displaced perma-
nent teeth and fluid. It had caused expansion of the
maxilla, bowing of the orbital floor, posterior cortical
destruction on the right side and also mild extension
into the soft tissues.

Multifocal odontogenic lesions are uncommon with
few case reports in the literature. Sedghizadeh et al39

have reported a case of a multifocal calcifying epithelial
odontogenic tumour, Abrahao et al40 have reported
a case of a recurrent bilateral gingival peripheral
calcifying epithelial odontogenic tumour, Kamal et al41

Figure 5 Fifth year follow-up pictures revealing missing anterior
teeth from canine to canine in the maxilla and a normal appearing
palate

Figure 4 Histopathological picture revealing sheets of spindly
fibroblastic cells
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have reported a case of multifocal peripheral odonto-
genic fibroma, Straith et al42 have reported a case of
bilateral odontoma, Mills et al43 have reported a case of
a squamous odontogenic tumour and there are a number
of reports of multiple keratocystic odontogenic tumours
in basal cell bifid rib syndrome in the literature.

Only two cases of multifocal AOTs have been reported
in the literature to the best of our knowledge, and this is
the first case of a bilateral, separate, multifocal, central
AOT in the maxilla in the midline in a 2-year-old female.
The follow-up radiographs have also revealed evidence
of three new radio-opaque lesions with an associated
tooth bud in the region of the anterior mandible, the
premolar region of the right maxilla and the molar
region of the left maxilla, which may represent new foci
of AOT and are yet to be diagnosed. Larsson et al44 have
reported a case of multifocal AOT of the jaw bone in a
12-year-old female who developed a dozen separate
radiolucent lesions over a 5-year period. They were
removed surgically along with about 20 associated tooth
germs and unerupted malformed teeth. Bartake et al45

have reported a case of two AOTs of the left maxilla in
the region of teeth 21–26 in a 14-year-old female which
were found to be two separate, well-encapsulated masses
separated by thin bony septae during enucleation. Otero
et al29 have reported the first case of a bilateral adeno-
matoid odontogenic hamartoma in a 12-year-old female,
wherein the lesions were well-circumscribed, unilocular
radiolucent areas in the mandibular third molar region.

Microscopically an intracystic epithelial proliferation
is composed of polyhedral to spindle cells.1 The pattern
is typically lobular, although some areas may show a
syncytial arrangement of cells.1 Rosettes and duct-like

structures of columnar epithelial cells containing small
amounts of eosinophilic material give the lesion its
characteristic microscopic features, but may be scanty
or even absent in a given lesion.1 Small deposits of
calcified material are scattered over a background of
odontogenic cells.1

AOT is a well-encapsulated tumour and is benign so
it can be surgically enucleated easily from the bone
along with the capsule.1 Recurrence of the tumour or
aggressive behaviour are generally not the features of
AOT, although Chuan-Xiang et al46 reported a case
where recurrence appeared twice in a 36-year-old male
over a 20-year period. Garg et al47 also reported the
case of a 20-year-old female with large, aggressive
AOT which caused resorption of roots and Takigami
et al48 reported a similarly aggressive AOT which
recurred four times and extended to the base of the
skull. The above case reports describe recurrence of
AOT with features of aggressiveness, root resorp-
tion and rapid growth, which is generally not the be-
haviour of AOT and the diagnoses in these cases can
be questioned.

In the case reported here the large, bilateral, simulta-
neous occurrence of AOT in the midline of the maxilla in
a 2-year-old child makes it a very rare presentation of
this tumour. The patient recovered well after the
enucleation and there has been no recurrence of the
tumour until now. The latest follow-up radiographs have
revealed evidence of three new radio-opaque lesions with
an associated tooth bud in the region of the anterior
mandible, the premolar region of the right maxilla and
the molar region of the left maxilla which may represent
new foci of AOT and are yet to be diagnosed.

Figure 6 Fifth year panoramic radiograph revealing a radio-opaque area with radiolucency in between, surrounded by a radiolucent rim and
radio-opaque border which are associated with the tooth buds of 31 (206 10 mm), 14 (15 mm diameter) and 27 (156 10 mm)

Table 1 Adenomatoid odontogenic tumours are thought to arise from/associated with as reported in the literature

Tumours Cases Authors

Dentigerous cyst Two Nonaka et al,14 Bravo et al15

Dental cyst One Gracia-Pola Vallejo et al16

Odontoma Two Cudney et al,17 Martinez et al18

Adenoameloblastoma with dentinoid Six Ghasemi-Moridani and Yazdi,19 Evans et al,20 Allen et al21

Calcifying epithelial odontogenic tumour Two Mosqueda-Taylor et al,22 Miyake et al23

Calcifying odontogenic cyst Three Phillips et al,24 Buch et al,25 Zeitoun et al26

Unicystic ameloblastoma Three Jivan et al,5 Raubenheimer et al27

Adenomatoid odontogenic hamartoma Three Vargas et al,28 Otero et al29
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