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Abstract
The Ameloblastoma is a benign epithelial tumor which
presents local infiltrativo behavior, being that the jaw is the
most affected region. Has a silent evolution, being difficult
to diagnose at first. In accordance with their clinical
characteristics, the ameloblastoma corresponds to 1% of
the tumors and cysts present in the jaws. In relation to
existing clinical types, are found three: unicystic, multicystic
and peripheral. The objective of this work is to carry out a
literature review of published articles from 2003 to 2019 in
journals indexed in databases, on the main aspects, clinical,
epidemiological and therapeutic ameloblastomas
histopathological that the dental surgeon should be able to
recognize. Following literary search criteria with the use of
the MeSH Terms that were cited in the item on "Search
strategies", a total of 35 clinical studies that were submitted
to the eligibility analysis were checked, and after that, 20
studies were selected, following the rules of systematic
review-PRISMA. Ameloblastoma is a tissue tumor of the
enamel organ, benign and of ectodermal origin and
corresponds to 1% of the tumors and cysts present in the
region of the jaws. The region of greatest incidence of this
type of tumor is in the mandible, usually in the posterior
region (molar region) and ascending branch. The highest
incidence during the third and fourth decades of life. There
is no prevalence of sex. It is divided into three clinical types:
multicystic, unicystic and peripheral, being the prevalence
of multicystic, representing 85% of the cases.
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Introduction
Ameloblastoma is a benign epithelial tumor of odontogenic

origin being one of the most frequent [1-4]. First described in
1868 by Broca, from the beginning, it aroused a great
controversy about its origin and synonymy.

This neoplasm initially received the name of adamandine
epithelioma, proposed by Broca, due to its probable
odontogenic etiology [5,6]. From the earliest reports,
ameloblastoma was synonymous with the following terms:
adamantine epithelioma, basal cell tumor, adamantinoma,
epithelial odontoma, adamantinoblastoma, adamantine
cystadenoma, epithelial adamantinoma, and carcinoma of
dental germ residues [5].

Currently, the most widely used and accepted name is
ameloblastoma, according to the World Health Organization
(WHO) [3,4]. Ameloblastoma accounts for 10% to 30% of all
odontogenic tumors [1]. Although benign histologically, it has
infiltrative growth with a high local destruction power, which
requires more careful and often radical therapeutic intervention
[7].

Due to its incidence and its clinical behavior, ameloblastoma
has been attracting interest from health researchers and
clinicians. Thus, this study aimed to carry out a review of the
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literature, from 2003 to 2019 on the origin, epidemiology,
clinical characteristics, imaging, histopathological and
ameloblastoma treatment.

Methods

Eligibility and study design
Following literary search criteria with the use of the MeSH

Terms that were cited in the item on "Search strategies", a total
of 35 clinical studies that were submitted to the eligibility
analysis were checked, and after that, 20 studies were selected,
following the rules of systematic review-PRISMA (Transparent
reporting of systematic reviews and meta-analysis-http://
www.prisma-statement.org/). Studies from 2003 to 2019 were
analyzed.

Search strategy and information sources
The search strategy was performed in PubMed, Embase, Ovid

and Cochrane Library, Web of Science, ScienceDirect Journals
(Elsevier), Scopus (Elsevier), OneFile (Gale) followed the
following steps: search for mesh terms: Ameloblastoma, Clinical
aspects, Epidemiology, Histopathology, Odontogenic tumor and
use of boolean "and" between mesh terms and "or" among
historical findings. All references are registered in EndNote
(Figure 1).

Figure 1 Flow chart of qualitative and quantitative synthesis.

Literature Review-Major Findings
The ameloblastoma is a tissue tumor of the enamel organ,

which does not differentiate to the point of forming enamel,
benign and of ectodermal origin [1,2]. Clinical behavior may be
considered between benign and malignant, slow but persistent
growth, and infiltration in adjacent tissues are some features of
this tumor [3].

As to its origin, it is sought to explain the genesis of
ameloblastoma from remnants of the dental blade of the
enamel and sheath of Hertwig, from the epithelium of the
enamel organ, from the epithelium of odontogenic cysts, mainly
the dentiger, from basal cells of the epithelium of the buccal
mucosa that, by invagination or ectopia, remain inside the bone
[4].

According to its clinical characteristics, ameloblastoma
corresponds to 1% of the tumors and cysts present in the jaw
region [4-7]. The region of greatest incidence of this type of
tumor is in the mandible, usually in the posterior region (molar
region) and ascending branch, during the third and fourth
decades of life [8]. Regarding gender, the literature is
controversial, with no consensus on predominance in women or
men [9,10].

Ameloblastoma is divided into three clinical types: multicystic,
unicystic and peripheral [11]. Being the prevalence of
multicystic, representing 85% of the cases, which may have an
invasive action, with a high rate of recurrence if the treatment is
not correct [9]. The unicístico represents 14% of the cases,
possessing a low rate of relapse. The peripheral-type is the
rarest, representing 1% of the cases, and occurs only in the
region of soft tissues around the teeth [7,12-18].

Ameloblastomas are divided into three biological variants:
cystic, solid and peripheral. The cystic variant is biologically less
aggressive and has a better response than the solid and
peripheral variants [10,19].

The evolution of ameloblastoma is very slow, and its initial
diagnosis is difficult [12]. Small lesions of these tumors in the
early stage are usually diagnosed by clinical radiographs. The
phase in which the patient and the professional perceive the
tumor usually is a more advanced stage, where edema and
volume increase occurs, with facial asymmetry, which may
already be in an advanced stage. Generally, paresthesias and
pain are rarely reported, making it even more difficult to
diagnose the tumor [13].

As for the radiographic characteristics, the majority of
ameloblastomas may present radiographically multiocular or
uniocular types with cortical expansion [14]. Most often, they
present radiolucent multicystic lesions, forming patterns known
as 'honeycomb' when the loculations are small or 'soap bubbles'
when large [15]. Uniocular radiolucent lesions usually appear
around the crown of an included tooth and may be confused
with dentigerous cysts. They may present a root resorption area,
mainly in the lower molar region [16].

Histologically, five types of ameloblastomas are described:
follicular, plexiform, acanthomatous, basal cells and granulosa
cells [17]. The follicular and plexiform variants are the most
observed. In the first, the epithelial islets are dispersed in the
conjunctive stroma of variable density, constituted by palisade-
arranged columnar cells [17]. In the second, uniform, branched
stromal strands are observed. Frequently, the follicular and
plexiform types are found in cords in the same tumor. Changes
in the basic structure of the tumor, such as squamous
metaplasia or the presence of granular cells, can be found [17].
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The most frequently encountered histological patterns are
follicular and plexiform. The follicular ameloblastoma presents
islands of tumor cells (similar to the normal dental follicle),
immersed in the stroma of fibrous connective tissue. In the
plexiform, the odontogenic epithelium is arranged in long
strands that seem to involve the stroma. These cords present
cells with reverse polarization involving cells similar to the starry
lattice [18].

In a study conducted by Anjos et al. [9] in 2003 41 cases of
solid ameloblastoma were evaluated. The histological patterns
were plexiform in 13 cases (31.71%), follicular in seven (17.07%),
desmoplastic in four (9.75%), acanthomatous, basal cells and
granulosa cells in one case (2.44%), two histological patterns
were observed in 14 cases (34.14%). In the 20-year age group,
there were 8 cases, in the age group of 20 to 50, there were 26
cases and 13 cases over 50 years.

In the follicular type, it is possible to notice the presence of
islands or sheets of epithelial cells that exhibit similar
morphology to the pre-ameloblasts when located in the
periphery. When these epithelial structures are arranged in
anastomosed cords, the term used to denote them is plexiform
ameloblastoma. The presence of abundant squamous areas
defines the acanthomatous type, while lesions similar to basal
cell carcinoma of the skin are termed basal cell ameloblastoma
[13].

The radiographic differential diagnosis of ameloblastoma
includes fibrous dysplasia in its radiolucent phase, central giant
cell lesion, myxoma, odontoma, dentigerous cyst, keratocyst and
brown tumor lesions of hyperparathyroidism [19].

In cases where ameloblastoma involves a retained or
impacted tooth, the differential diagnosis of the neoplasm is
made with the dentigerous cyst. The diagnosis of
ameloblastoma is given based on anamnesis, physical and
radiographic examinations, and biopsy. To obtain the final
diagnosis, incisional biopsy is performed, followed by
histopathological examination of the specimen [20].

Multilocular ameloblastomas have higher relapse rates than
unilocular ones. Therefore, the true margin of the tumor often
extends beyond the apparent clinical or radiographic margin [2].
The attempt to remove the tumor by curettage may leave small
islands of the tumor in the bone, which later manifest as
recurrences [15].

The best form of treatment is controversial. For Santos et al.
[16], ameloblastoma tends to infiltrate bone trabeculae from
the bone at the periphery of the lesion before bone resorption
becomes evident radiographically, causing patients to be treated
for various recurrences.

The treatment of ameloblastoma can be conservative or
radical. The conservative form varies from simple curettage,
followed by cryotherapy [6]. The latter is a method that is
employed only in some cases in small lesions, with intact
mandibular base, and in patients who can be followed for long
periods of time. Radical surgical treatment involves total
removal of the lesion, with a safety margin that often results in
the amputation of part of the patient's mandible

(hemimandibulectomy). The attempt to remove the tumor by
curettage can, unfortunately, leave small islands of the tumor in
the bone, which later manifest as recurrences [14].

According to Fernandes et al. [5], cases of curettage
treatment lead to early recurrences, since it removes only part
of the neoplasia and also induces the implantation of neoplastic
cells in other areas. According to the authors, all the cases of
ameloblastoma submitted to curettage redicivated in the period
of 1 to 15 years. Of the cases of partial mandibulectomy, four
relapsed in the period of 3 to 15 years. Of the cases submitted to
hemimandibulectomy, one case recurred 24 years after surgery.

For Santos et al. [16], radical surgical treatment is the therapy
chosen for all types of ameloblastomas. Even in the more
advanced stages of this disease, technological resources and
new techniques of craniofacial surgery, allow the radical surgical
treatment with a great probability of cure. Conservative surgical
treatment (curettage and enucleations) should be avoided even
in the early stages or in unicystic ameloblastomas. Radiotherapy
can only be used when combined with surgery for lesions with
severe soft tissue involvement and is contraindicated when
there is a possibility of osteoradionecrosis and malignant
transformation.

As described by Saddy [10], the choice of appropriate
treatment, due to the aggressive and relapsing potential of
ameloblastomas, is very complex, with the use of very radical
therapies. However, the recurrence rate verified by this author
did not present a significant difference in relation to the type of
treatment. This observed that, in patients treated with
resection, the recurrence was 27.3%; treated with curettage was
25%, and cryotherapy 29.7%. In relation to limits, there was a
higher rate of relapse in infiltrative ameloblastomas (57.1%).

According to Nakamura et al. [17], conservative treatment,
such as marsupialization and enucleation, followed by adequate
bone curettage, proved to be quite efficient, reducing the need
for surgical resection and reinforcing the indication of
conservative treatments for ameloblastomas.

Fernandes et al. [5] evaluated the treatment performed in 12
patients of the Buccomaxillofacial Surgery Service of Hupe/Uerj
between 1990 and 1997. Ten ameloblastomas of the multicystic
type and 2 of the unicystic type were diagnosed. Multicystic
were treated by curettage (2 cases), marginal resection (6 cases)
and segmental resection (2 cases) and unicystic type submitted
to curettage treatment. Only 2 cases of multicystic
ameloblastoma treated with curettage presented recurrences. It
has been concluded that curettage, although effective in the
treatment of unicystic ameloblastomas, is not efficient in the
treatment of multicystic ameloblastomas.

Martins et al. [6] carried out a study on the results of the
treatment of solid ameloblastomas with the cryosurgery
technique with liquid nitrogen spray, which minimizes the
relapsing effects of this tumor. Thirty-six patients from the
Department of Stomatology of the Hospital of Cancer A. C.
Camargo, in São Paulo, with a mean age of 31 years, were
evaluated for a period of 20 years. During this period, patients
performed routine exams such as radiographic examination. In
30.6% of them, there were recurrences ranging from 14 months
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to 10 years after the initial treatment. It is concluded that
cryosurgery can reduce the recurrence of solid ameloblastomas
and the initial indication of resection.

Discussion
In the present literature review study and according to the

articles evaluated, there were no controversies regarding the
clinical, epidemiological, histopathological and therapeutic
aspects of ameloblastoma.

It was observed that clinically, ameloblastoma corresponds to
1% of the tumors and cysts present in the jaw region [1-3]. The
region of greatest incidence of this type of tumor is in the
mandible, usually in the posterior region (molar region) and
ascending branch, during the third and fourth decades of life [7].
Regarding gender, in the literature consulted, there is no
consensus on the predominance of women or men [9,10,18].

The evaluated articles showed that ameloblastoma is divided
into three biological variants: cystic, solid and peripheral. Its
evolution is very slow, and its initial diagnosis is difficult [11,19].
Regarding the radiographic characteristics, the review of the
literature performed in this study found that ameloblastomas
can present radiographically multiocular or uniocular types with
cortical expansion. Most often, they present radiolucent
multicystic lesions, forming patterns known as 'honeycomb'
when the loculations are small or 'soap bubbles' when large.
Single uniocular radiolucent lesions usually appear around the
crown of an included tooth and may be confused with
dentigerous cysts [6].

As to its origin, the literature reviewed in this work, showed a
great variety of suggestions, but Neville and collaborators in
2009 [7] seek to explain in a simple and clear way the genesis of
ameloblastoma from remnants of the dental blade of the
enamel and sheath organ-from the epithelium of the enamel
organ, from the epithelium of odontogenic cysts, mainly the
dentiger, from basal cells of the buccal mucosa epithelium
which, by invagination or ectopia, remain inside the bone.

The histological characteristics describe the presence of five
types of ameloblastomas: follicular, plexiform, acanthomatous,
basal cells and granulosa cells, a fact that coincides in several
texts reviewed in this study [6,7,9,10].

It was noted that histological variants of follicular and
plexiform type are the most observed in cases of ameloblastoma
[12,20]. In the follicular type, the epithelial islets are dispersed
in the connective stroma of variable density, constituted by
palisade arranged columnar cells [13]. Already the plexiform
form, the cellular cords are uniform and branched in the stroma.
In some texts, citations were found on modifications of the basic
structure of the tumor, such as squamous metaplasia or the
presence of granular cells [13].

In the present review, we identified the presence of
squamous areas when described the histopathological
characteristics of ameloblastomas, which is typified as
acanthomatous, while lesions similar to basal cell carcinoma of
the skin are called basal cell ameloblastoma [13].

As for the treatment form of ameloblastoma, the present
review found controversy among the authors studied [14]. As
ameloblastoma tends to infiltrate the bone trabeculae of the
spongy bone at the periphery of the lesion, before bone
resorption becomes evident radiographically, these should be
treated in several ways [15,16].

As for the mode of treatment of ameloblastoma, it may be
conservative or radical. The conservative form varies from
simple curettage followed by cryotherapy [17]. The latter is a
method that is employed only in some cases in small lesions,
with intact mandibular base, and in patients who can be
followed for long periods of time. Radical surgical treatment,
however, implies the total removal of the lesion, with a margin
of safety that often results in the amputation of part of the
patient's jaw. The attempt to remove the tumor by curettage
may leave small islands of the tumor in the bone, which later
manifest as recurrences [17].

It was evident in the present review that the incidence,
aggressive clinical behavior, high relapse rate, sometimes
mutilating surgical treatment, the various histological types and
the possibility of malignization of ameloblastoma have already
been much discussed and well presented in the reviewed
literature in present work. Being explicit that the dentist is able
to easily diagnose ameloblastoma, so that he can trace his
treatment and prognosis.

Conclusion
Ameloblastoma is a tissue tumor of the enamel organ, benign

and of ectodermal origin and corresponds to 1% of the tumors
and cysts present in the region of the jaws. The region of
greatest incidence of this type of tumor is in the mandible,
usually in the posterior region (molar region) and ascending
branch. The highest incidence during the third and fourth
decades of life. There is no prevalence of sex. It is divided into
three clinical types: multicystic, unicystic and peripheral, being
the prevalence of multicystic, representing 85% of the cases.
They may present multiocular or uniocular types. Histologically,
five types of ameloblastomas are described: follicular, plexiform,
acanthomatous, basal cells and granulosa cells; follicular and
plexiform variants are the most observed. The treatment of
ameloblastoma can be conservative or radical. Treatment with
curettage leads to early recurrences. Radical surgical treatment
is the therapy chosen for all types of ameloblastomas.
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