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ABSTRACT

Ameloblastoma is an odontogenic tumor that shares
clinical and imaging characteristics with other lesions
of the jaws, such as odontogenic keratocyst, which
makes the diagnosis difficult. However, in addition
to radiographic and tomographic examinations,
Magnetic Resonance Imaging (MRI) has been
increasingly used, contributing with relevant
additional information about thedifferentiation
between solid and liquid components of the
lesion. This case report was conducted to present
two variations of ameloblastoma and discuss the
radiographic, tomographic and MRI contribution in
the differential diagnosis between ameloblastoma
and odontogenic keratocyst. The signal intensity in
T1-weighted MRI revealed internal fluid content in
both cases, which was important in the differential
diagnosis with other intraosseous lesions such as
odontogenic keratocysts. This is probably due to the
presence of keratin that increases the viscosity of the
content and also for an intermediate signal intensity
signal in T2-weighted MRI. Therefore, MRI revealed
important internal characteristics of the reported
lesions, which was very useful in the establishment
of the differential diagnosis with other lesions.
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RESUMO

O ameloblastoma é um tumor odontogénico que
compartilha caracteristicas clinicas e de imagem
com outras lesdes da mandibula, como o ceratocisto
odontogénico, o que dificulta o seu diagndstico.
Entretanto, além dos exames radiograficos e
tomogréaficos, a ressonancia magnética (RM)
tem sido cada vez mais utilizada, contribuindo
com informagdes adicionais relevantes sobre a
diferenciacéo entre componentes sélidos e liquidos da
lesdo. Este relato de caso apresenta duas variacoes de
ameloblastoma e discuti a contribuicdo radiografica,
tomografica e da RM no diagndstico diferencial entre
o ameloblastoma e o ceratocisto odontogénico. A RM
ponderada em T1 revelou contetdo liquido interno
em ambos os casos relatados, o que foi importante
no diagndstico diferencial com outras lesdes
intradsseas, como os ceratocistos odontogénicos. Isto
ocorre devido a presenca de queratina aumentar a
viscosidade do contetido e também gerar um sinal de
intensidade intermedidria na RM ponderada em T2.
Portanto, a RM revelou importantes caracteristicas
internas das lesbes relatadas, o que foi muito util
no estabelecimento do diagndstico diferencial com
outras lesdes.
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INTRODUCTION

wide variety of benign tumors can

affect the gnathic bones and present
similar clinical and imaging features[1].For
example, the ameloblastomaoriginates from
odontogenic epithelial cells and is the second
most prevalent odontogenic tumor of the
jaws, after only odontoma[1,2].This tumor is
commonly aggressive and located in the posterior
mandible[1,2].In 2017, the World Health
Organization proposed a new classification of
head and neck tumors, and ameloblastoma was
then subdivided into ameloblastoma (previously
classified as solid or multicystic), unicystic,
peripheral and metastatic[3].Although the
subdivisions of ameloblastoma share etiological
and some clinical and radiographic characteristics,
different therapeutic approaches are neededfor a
good prognosis, which highlights the importance
ofidentifying each condition[1-3].

In recent years, Magnetic Resonance
Imaging (MRI) has been increasingly used to
evaluate maxillofacial cysts and tumors[4,5].The
imaging features of lesions such as odontogenic
keratocyst and ameloblastoma in MRI have
been published by many authors[4-7].However,
some morphological characteristics are very
similar, which makes the diagnosis difficult
in many cases[6,7].Cystic or predominantly
cysticameloblastomas are often misdiagnosed as
locally aggressive odontogenic keratocysts [6].
In such cases, accurate preoperative diagnosis
can help treatment planning, since therapeutic
options are different for each condition [7].

MRI is a useful imaging modality in the
analysis of internal structures of a lesion because
it provides high contrast resolution of soft tissues
[4-7].Different acquisition parameters used in
MRI provide an additional information in the
internal characterization of lesions, such as
ameloblastoma and odontogenic keratocyst [4-
7].Therefore, this case report was conducted to
present different radiographic and tomographic
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behaviors of ameloblastoma and the additional
information that can be obtained from MRI in
the differential diagnosis of this condition.

Case history

This report of two cases was approved by
the local Ethics Research Committee (protocol
# 2.024.954) andboth patients signed informed
consent for the use of clinical, laboratory,
histopathological and imaging data.

Case 1 — Ameloblastoma

A 50-year-old brown male patientcame
to the dental office with pain in the left
mandible after the extraction of a residual
dental root. Clinically, a hard swelling was
present in the region of left lower molars.
Panoramic radiographic examination (Figure
1A) revealed an extensive multilocular well-
demarcated radiolocencyin the left posterior
mandibular body, angle and ramus. To have a
volumetric assessment of the lesion,cone-beam
computed tomography (CBCT) was obtained
using the i-CAT GXCB-500(Imaging Sciences
International, Hatfield, PA, USA) with a field of
view of 16 x 6 cm (diameter x height) and voxel
size of 0.2 mm. The CBCT images (Figure 2A and
B) revealed a hypodense area with loculations,
important expansion of the buccal and lingual
cortices, and involvement of the mandibular
canal.Interruption of lingual cortex was
observed; however, partial volume averaging
artifact should be considered for structures
smaller than the voxel size (0.2 mm) [8].The
highly hipodense area located in the upper part
of the lesion indicates the biopsy region. Then,
in order to assessthe soft tissue components of
the lesion, multiplanar MRIwas also obtained
usingthe Achieval.5T unit (Phillips, Andover,
MA, USA), with a magnetic field of 1.5 T and
a specific skull coil. The following parameters
were used: T1-weighted images (spin eco) with
a repetition time of 478 ms, echo time of 16 ms,
slice thickness of 2.0 mm, field of view of 21
x 21 cm; T2-weighted images (spinecho)with a
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repetition time of 6.5 ms, echo time of 90 ms, slice
thickness of 2.0 mm, field of view of 21 x 21 cm.
The T1-weighted MRI showed a circumscribed
lesion of intermediate signal (Figure 3A).The T1-
weighted MRI SPIR (Figure 3B) and T2-weighted
SPIR MRI showed regions of hypersignal within
the lesion,indicating the presence offluid (Figure
3B and C).Histopathological examination
showed plexiform growth pattern with islands
of epithelial and peripheral basaloid cells
showing reverse nuclear polarizationand areas
of anastomosis ofperipheral epithelial cells of
basaloid morphology, which confirmed the
diagnosis of ameloblastoma (Figure 4A and B).

Case 2 — Ameloblastoma unicistico

An18-year-old white male patient came
to the dental office with a slow growing
asymptomatic swelling in the left mandible.
Clinically, the patient presented with facial
asymmetry and a hard mass in the alveolar
ridge near the first and second left lower molars.
Panoramicradiographic examination (Figure 1B)
revealed an extensive radiolucent, unilocular,
well-demarcated andcorticated image, causing
partial root resorption of the lower left first and
second molars,apical displacement of the third
molarand expansion of the base of the mandible.
In order to evaluate the lesion in the three
dimensions and its relationship with adjacent
structures, CBCT scan was obtained with the
same parameters as in case 1. CBCT images
(Figure 2C and D) revealed a hypodense area
with severe expansion, thinning of the buccal and
lingual cortices, root resorption of the lower left
first and second molars, inferior displacement of
the mandibular canal and apical displacement
of the third molar to the base of the mandible.In
order to better conduct the differential diagnosis
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and to evaluate the internal aspect of the lesion,
MRI images were obtained with the same
parameters as in case 1.The CBCT images were
obtained after incisional biopsy, which justifies
the highly hypodense component in the lesion.
The T1-weighted MRIshowed a circumscribed
lesion with intermediate signal (Figure 3D).
The T2-weighted MRIFLAIR showed regions
of high signal intensity, which reveals liquid
content, as well as a specific region of low signal
intensity related to the incisional biopsy (Figure
3E e F).Histopathological examination revealed
basal cell nuclei in palisade position with
reverse polarization, cells that resemble stellate
reticulum, and luminal proliferation.Thus, the
finaldiagnosis was unicystic ameloblastoma
(Figure 4C and D).

-

Figure 1 - Panoramic radiographs: A- Case 1, multilocular
radiolucentimage; B- Case 2, well-defined unilocular corticated
radiolucent image.
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Figure 2 - CBCT: A- Case 1, multiloculated hypodense image; B- Case 1, expansion of lingual cortical bone; C- Case 2, hypodense
unilocular image with apical displacement of the lower left third molar; D- Case 2, important cortical bone expansion.

Figure 3 - MRI: A- case 1, isointense homogeneous tumor; B and C- case 1, heterogeneous isointense and hyperintense areas; D-
case 2 homogeneous isointense tumor; E and F- case 2, heterogeneous isointense and hyperintenseareas.
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Figure 4 - Histopathological findings (hematoxylin and eosin staining, x200 magnification): A and B —case 1, islands of epithelial and
peripheral basaloid cells; C and D — case 2, basal cell nuclei in palisade position with reverse polarization.

DISCUSSION

Imaging  examinations are  very
important in the diagnostic process in
Dentistry, with emphasis to radiographic
examination due to the ease of access and
relative technical simplicity [9].These factors
allowed radiographic aspects of lesions in the
jaws to be well established in the scientific
literature, such as those of ameloblastoma,
which is described as a radiolucent lesion of
well-defined limits, preferably located in the
posterior mandible. This lesiontends to cause
bone expansion of the buccal and lingual
cortices, root resorption and tooth impaction.
The ameloblastoma may be multiloculated
(soap bubble or honeycomb aspect, depending

on the size of the loculations); however, it
may present with a unilocular aspect, which,
in some cases, exhibit scalloped margins [1-
3].

The radiographic aspects of
ameloblastoma, together with clinical
characteristics, help the dentist to determine
the differential and presumptive diagnosis.
However, the limitations of the radiographic
technique may hinder surgical planning and
treatment, since the lesion cannot be assessed
volumetrically  [1,2,9].Thus, limitations
regarding the superimposition of structures
observed in radiographic examinations were
overcome by CBCT, which provides three-
dimensional information of dentomaxillofacial
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structures in real size [9].The tomographic
aspect of ameloblastoma has been described
as a well-defined hypodense image with
cortical expansion without perforation, which
may be multilocular or unilocular depending
on the type [3,9].The contributions of
CBCT in some cases are more expressive for
surgical planning thanfor diagnosis, since
the differential diagnosis of multilocular
ameloblastoma (myxoma, odontogenic
keratocyst and giant cell central lesion) and
unilocular ameloblastoma (dentigerous cyst,
ameloblastoma and odontogenic keratocyst)
will not differ substantially from those raised
by clinical and radiographic examination, as
observed in the present case [3,9].

As another imaging modality, MRIhas
shown important impact in the differential
diagnosis and therapeutic planning for
providing information about soft tissue
without exposing the patient to ionizing
radiation.Many scientific studies [4-6],have
been documented with the aim of establishing
a patter of MRI signal intensity to differentiate
odontogenic lesions; however, it is worth
mentioning that MRI presents very limited
access due to the high cost and consequent
low availability.

It is important to emphasize that the final
diagnosis is determined by histopathological
examination. The determination of the most
consistent presumptive diagnosis is important
because it optimizestreatment planning of
patients who will have, as a consequence, a
more specific therapeutic approach because,
despite sharing clinical and radiographic
characteristics, the treatment of the lesions
can differ substantially [1-3].

The MRI sequences of the two lesions
presented in this report provided additional
information when compared to CBCT.These
sequencesproduced images with different
phase changes between water and fat
saturation to better characterize the internal
components of the lesion. In the T2-weighted
MRI, the signal intensity of the ameloblastoma
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was intermediate to high. Instead, the
unicystic ameloblastoma presented high
homogeneous signal intensity. Odontogenic
cysts and unilocular ameloblastomas usually
present intermediate homogeneous signal
intensity in T1-weighted MRI. Ameloblastoma
shows intermediate signal intensity in both the
cystic and solid portion andthe heterogeneous
pattern observed within this tumor mass is
due to the multicystic and solid structure.

The signal intensity in T1-weighted
MRIrevealed internal fluid content in both
cases, which was important in the differential
diagnosis with other intraosseous lesions such
as odontogenic keratocysts. This is probably
due to the presence of keratin that increases
the viscosity of the content and also for an
intermediate signal intensity signal in T2-
weighted MRI. Therefore, MRI revealed
important internal characteristics of the
reported lesions, which was very useful in
the establishment of the differential diagnosis
with other lesions. For a better understanding,
a table comparingkeratocyst, ameloblastoma
and odontogenic myxoma using CT and MRI
exams was produced (Table 1).

Table 1- Comparative data between keratocyst,ameloblastoma
and odontogenic myxoma using CT and MRI exams

CT MRI

-hypodense image, heterogenic

internal content; -hyposignalin T1

-uni or multilocular corticated and T2 weighted
boundaries; images,showing
e -well-defined lesion with less corti-  possible signs of
cal thinning and expansion; internal hetero-
-less tendency to reabsorb teeth geneity.
and delocate them.
-hypodense image, usually multilo- ?ﬂ/):ilggifljn
cular, hyperdense curved septa; = ageg ]
Ameloblas-  -tendency to thin the bone cortices; T2-weighted

toma -tendency to erosion of the tooth

reabsorb teeth and move them. images, showing

amixed solid and

cystic pattern.
. . -hyposignalin T1
-hypodense image, usually multilo- -
Odontoge- . ” and T2 weighted
e cular, thinand s(t}ratlglht hyperdense images, showing
Myxoma na, internal homoge-

-tendency to thin the bone cortices. neity
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