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ABSTRACT
Adenomatoid odontogenic tumor (AOT) is an uncommon benign odontogenic lesion that affects young patients, with 
female predominance, mainly in second decade, showing a  radiolucent unilocular image associated with an unerupted 
tooth, usually a canine.
In spite of previous and confusing denominations, such as adenoameloblastoma or adenomatoid ameloblastic tumor, AOT  
is a benign tumor with a very low rate of recurrence, that show a peculiar  morphological picture (basaloid appearance 
with glandular-like structures, calcifying areas, and amiloid-like  material) that allow its histopathological recognition.
We present a clinicopathological analysis of a case of follicular AOT affecting the mandible in a 9 years-old female 
patient associated with unerupted lower left canine. Immunohistochemical study showed some data previously unrecog-
nised. All cellular types that composed AOT showed nuclear positivity for p63 indicating a basal characterization in the 
different cellular components. According to its benign character and low potential for recurrence, AOT revealed a scant 
proliferative activity (2-3% nuclei showed Ki-67 positivity) limited to some epithelial nodules (AE1-3 +) of fusiform 
appearance. Absence of  reactivity for hormonal receptors (RE and RPg) excluded  a possible hormonodependence in 
AOT that could explain the observed female predominance.
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RESUMEN
El tumor odontogénico adenomatoide (TOA) es una infrecuente lesión odontogénica benigna, que aparece en pacien-
tes jóvenes, generalmente mujeres en la segunda década de la vida, a menudo como una lesión radiolúcida de aspecto 
quístico unilocular, en asociación a un diente, usualmente canino, no erupcionado.
A pesar de haberse denominado también adenoameloblastoma o tumor ameloblástico adenomatoide, el TOA es una 
lesión benigna con una muy baja tendencia a la recidiva, mostrando una morfología muy peculiar (apariencia basaloide 
con estructuras glanduliformes, calcificaciones esferulares, presencia de material amiloide) que facilitan su reconoci-
miento histológico. 
Se presenta un análisis clínico-patológico de un TOA de tipo folicular de maxilar inferior, en asociación a la inclu-
sión de un canino inferior izquierdo, en una paciente pediátrica de 9 años. El estudio inmunohistoquímico realizado 
muestra algunos datos previamente no referidos. A pesar de existir  distintos tipos celulares en el TOA se observo una 
universal inmunorreactividad para p63, demostrando el carácter basal de los distintos elementos que lo constituyen. 
En concordancia con su benignidad y con su baja tasa de recidiva existe una escasa actividad proliferativa (2-3% de 
núcleos marcados por el antígeno Ki-67), estando la proliferación reducida a pequeños nódulos de células epiteliales 
(AE1-3 +) de núcleos elongados o fusiformes; de otra parte  la mayor incidencia en pacientes de sexo femenino no puede 
ser explicada en base a la existencia de una hormonodependecia  tumoral dada la ausencia de expresión de receptores 
hormonales (RE y RPg).
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INTRODUCTION
Adenomatoid odontogenic tumor (AOT) is an uncommon, 
benign epithelial lesion of odontogenic origin, representing 
approximately 3% of all odontogenic tumors (1). The tumor 
occurs more frequently in females with a ratio of 2:1, and 
appears most often in the second decade of life.
Described for the first time by Dreiblat in 1907 as an ade-
noameloblastoma, and among others has also been  named 
ameloblastic adenomatoid tumor. In 1969 Philipsen and 
Birn (2) proposed the term AOT, indicating that it did not 
constitute a variety of ameloblastoma, and was accepted as 
such in the first WHO classification of odontogenic tumors 
established in 1971 (3). The term AOT is without doubt the 
most appropriate, in that these tumors are clearly benign 
and, in contrast to the ameloblastoma, present a very low 
recurrence (4), making it unnecessary to carry out extensive 
and aggressive surgery; a simple curettage in conjunction 
with the extirpation of the associated tooth being the indi-
cated treatment. 
AOT is a slow-growing tumor with three clinical subtypes 
(4), all with identical histology: follicular type (in 73% of 
AOT), centrally located, with a radiolucent unilocular cys-
tic area associated with an unerupted or impacted tooth 
(usually canine), simulating the image of a dentigerous cyst; 
the extrafollicular variant (24%), likewise with a central 
location, but unrelated to any dental structure, and may be 
confused with periapical cysts and other cystic or tumoral 
lesions of the maxilla (5); finally the peripheral form is the 
most infrequent (3%), it affects the gingival mucosa, and is 
often preoperatively classified as a fibrous epulis or gingival 
fibroma.
Histologically, AOT is highly unusual, as it presents a 
variety of cellular patterns: in some areas basophilic cells 
with fusiform or elongated nuclei, forming whorled nodules 
appear; while in other areas, clearly polarized cylindrical 
cells, forming glandular or duct-like structures are present. 
Among the epithelial cells, variable quantities of amorphous 
eosinophilic material are often found, referred to by some 
authors as ‘eosinophilic drops’. Spherical calcifications may 
occasionally appear, interpreted as the formation of abor-
tive enamel, and which can confer a degree of radiological 
opacity to the tumor; likewise groups of cells resembling the 
structure of calcifying epithelial odontogenic tumor (6), in 
which eosinophilic extracellular amyloid-like material can 
form (7).
In this study, we present a clinicopathological observation of 
the follicular variety of this infrequent benign tumor, affec-
ting the anterior area of the mandible, associated with an 
impacted lower left canine in a 9-year-old pediatric patient. 
We demonstrate the results of the immunohistochemical stu-
dy, which provides new data on the immuno-morphological 
characterization of this tumor and its limited proliferative 
capacity.

CLINICAL CASE
A nine-year-old pediatric patient, with no clinical history 
of interest, was referred to the Infant Maxillofacial Surgical 
Unit presenting dental impaction.. The radiological study 
revealed impaction   of the lower left canine, with a radio-
lucent area around tooth 33, the patient was admitted for 
surgical correction with a preoperative diagnosis of follicu-
lar cyst. Surgery consisted of extirpation of the ‘follicular 
cyst’ with curettage of the bone cavity and extraction of the 
unerupted canine, followed by osseous filling with ‘Bio-Oss’, 
and having a satisfactory post-surgical evolution.
The surgical specimen resulting from the curettage consis-
ted of various irregular, bland, grayish fragments, which 
when grouped together measured 0.8 x 0.7 cm, plus the 
extracted canine (0.9 x 0.5 cm). The histological study de-
monstrated an unaltered dental structure, accompanied by 
fragments of fibrous tissue, with numerous solid nests of 
odontogenic epithelial elements in the interior arranged in 
compact micronodular formation with a whorled cellular 
arrangement (Fig. 1). The elements forming these structures 
were of basaloid morphology, with oval or fusiform mono-
morphous nuclei, somewhat hyperchromatic, although with 
no evidence of divisional activity. Glandular formations 
appeared mixed with these structures, sometimes of tubular 
appearance, with a covering of homogenous, cylindrical 
cells, with nuclei often polarized towards the base. At the 
intercellular level there were small, dispersed, calcified 
basophilic spherules, as well as areas of irregular hyaline 
and amorphous deposits, PAS + diastase resistant (Fig. 2), 
positive to Congo red although with no green refraction 
observed in polarized light. The resulting diagnosis was that 
of follicular adenomatoid odontogenic tumor associated 
with an unerupted canine.
An immunohistochemical study was carried out on the 
soft tissue resulting from the extirpation, which in the first 
place revealed reactivity to proliferative elements, both in 
the nodular and adenomatoid areas, against a cocktail of 
AE1-3 keratins. Likewise, nuclear positivity for the p63 
protein (progenitor or basal cell marker) was observed, this 
nuclear reactivity being present in both the glandular areas 
and in the whorled nests of fusiform cells (Fig. 3). The Ki-67 
proliferation marker (Fig. 4) marked only 2-3% of the cells 
constituting the tumor, with the positivity often grouped to 
nodules of fusiform cells. The detection of melanic HMB45 
and Melan-A differentiation markers was negative, as it was 
for the estrogen and progesterone receptors (ER) and (PgR), 
and for beta-2-microglobulin.

DISCUSSION
The present case study illustrates the clinicopathological 
characteristics of the follicular variety of AOT, a tumor, whi-
ch as occurred in this case is often preoperatively interpreted 
as a follicular odontogenic cyst (8), given the association 
with an unerupted or impacted tooth.
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The first point of  interest with this tumor is to make a 
correct anatomicopathological identification and not to 
confuse it with other, more aggressive, forms of odontoge-
nic tumors, which can be further complicated by the use of 
inappropriate terms such as adenoameloblastoma. Given 
its benign behavior, slow growth and clear delimitation, as 
well as its low tendency to recur, the treatment of choice is 
enucleation and simple curettage, although in exceptional 
cases of large tumors or risk of bone fracture, partial resec-
tion en bloc of the anterior mandible or maxilla has been 
indicated (9). Additionally, the use of lyophilized bone and 
guided tissue regeneration has been recommended in cases 
where surgical extirpation has left a large exposed osseous 
cavity (10).
Structurally, AOT is a well-circumscribed lesion, derived 
from odontogenic epithelium, which, at least in the follicular 
variety as described here, usually establishes itself  around 
the corona of unerupted, anterior teeth in young patients, 
being constituted of whorled nests of epithelium together 
with areas of glandular or ductal patterns intermixed with 
occasional spherical calcifications (1).
However, within this structural configuration, some unusual 
morphological aspects of uncertain origin do appear, which 
although identified histologically, their histogenesis and 
significance remain to be clarified. The first of these unusual 
characteristics is the presence of amorphous eosinophilic 
material, PAS positive diastase-resistant, with some staining 
characteristics similar to amyloid (11), and positivity to 
Congo red, but without refraction in polarized light, both 
aspects confirmed in our observation and whose origin is 
interpreted by some authors as deposits of basal membrane 
type material (12). The absence of refraction in polarized 
light of  the Congo red-positive amyloid material in our 
observation, contrasts with the data recently published by 
León et al. (7) who indicated a positive refraction in 25.6% of 
the AOT studied, although the presence of refractive images 
in maltese cross  indicated in this study is not specific nor 
characteristic of amyloid. Ultrastructurally, this material 
can present a granular or fibrillar configuration, but without 
the characteristic submicroscopic fibrillae of amyloid (13) 
with some authors also finding histochemical characteristics 
concordant with enamel matrix material (14).
Another potential morphological factor, not found in 
our case (which demonstrated negativity for HMB45 and 
Melan-A), is the possible presence of melanocytes and/or 
melanic pigmentation (15) in the interior of  the tumor 
nests, a morphological aspect, which aside from having no 
clinical or prognostic significance, has also been related with 
a neurocristopathic influence in the development of odon-
togenic tissue. Finally, the absence of nuclear reactivity for 
hormonal receptors (RE and RPg) observed in our study, 
does not allow us to establish any endocrine influence in the 
origin of these tumors, nor to explain its higher frequency 
in females.
The slow growth of AOT, its benign character and its low 
tendency to recur are clearly related to the low cellular pro-
liferation observed on carrying out immunostaining for the 

Fig. 1. Panoramic microscopic image of  AOT, 
revealing nodules of  basophilic cells, with ade-
nomatoid structures and spherical calcification 
(H&E, 120x).

Fig. 2. Hyaline eosinophilic bodies (eosinophilic 
drops) of irregular contour, PAS-positive, situated 
at the intercellular level in the interior of the proli-
ferative AOT nodules (PAS, 250 x).

Fig. 3. Extensive diffuse nuclear reactivity to the p63 
basal cell marker (200x).

Fig. 4. Isolated nuclear reactivity to the Ki-67 pro-
liferation marker detected in certain isolated tumor 
areas (250x).
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Ki67 antigen. Only 2-3% of the components of the tumor 
demonstrated reactivity for Ki67, a percentage similar to 
that recently indicated by León et al. (7), this positivity 
being centered in the whorled nodules of fusiform cells that 
seem to establish themselves as the sole centers of the tumor 
proliferation. A second point of interest is the marked and 
diffuse positivity for AE-1-3 associated with a universal 
nuclear reactivity of the p63 antigen throughout practically 
all the cells forming this tumor. From the immunohisto-
chemical point of view, this last aspect confirms the basal 
and/or progenitor (p63+) character of epithelial (AE1-3+) 
cells of the elements that make up this benign tumor of low 
grade proliferation, although possessing a wide phenotypic 
morphological variety (7). 
Much of the above data (low cellular proliferative capacity, 
basal character – confirmed by the universal reactivity of 
p63 – of all the proliferating cells, the presence of spherical 
calcification as forms of  abortive enamel, or the inade-
quate formation of dentinoid tissue, likewise the existence 
of  mesenchymal inductive changes with production of 
amyloid-like material) would seem to reinforce the idea of 
the hamartomas character of this infrequent form of be-
nign, odontogenic tumor, as previously indicated by other 
authors (1,5) on indicating that this is probably not a true 
neoplastic growth. 
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