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Abstract

Purpose: The present study aimed to review a series of ameloblastoma cases by observing their 
clinicopathological and demographic characteristics. The data in this study were compared 
to previous studies.

Methods: Seventy ameloblastoma cases were obtained from the archive of the Surgical 
Pathology Service of the Dental School of the Federal University of Bahia and were analyzed 
with regards to age, gender, clinical manifestation, radiographic aspect, anatomical distribution 
and histological subtype. These data were submitted to statistical analysis.

Results: Of the 70 cases, 35 (50%) occurred in males and 35 (50%) in females. Young adults 
were most affected by tumors. Fifty-six (80%) of all tumor cases occurred in the jaw. The main 
histological subtype seen was unicystic ameloblastoma, which occurred in 35 cases. The majority 
of the tumors [n=57 (81.4%)] were treated with radical surgery. The differences in clinical 
aspects and anatomical distribution were shown to be statistically significant (P<0.001).

Conclusion: The clinical-epidemiological profile of the patients in the present study is similar 
to that in other populations, with unicystic ameloblastoma being the most common histological 
subtype seen.
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Resumo

Objetivo: O presente estudo se propôs a revisar uma série de casos de ameloblastomas, 
observando-se as suas características clinicopatológicas e demográficas. Adicionalmente, os 
dados foram comparados com estudos prévios.

Metodologia: Setenta casos de ameloblastomas foram recuperados dos arquivos do serviço 
de Patologia Cirúrgica da Faculdade de Odontologia da Universidade Federal da Bahia e 
analisados quanto a idade, sexo, manifestação clínica, aspecto radiográfico, distribuição 
anatômica e subtipo histológico. Esses dados foram submetidos à análise estatística. 

Resultados: Dos 70 casos, 35 (50%) acometeram o sexo masculino e 35 (50%) o sexo 
feminino. Os adultos jovens foram os mais afetados pelos tumores. A mandíbula foi o sítio 
preferencial, correspondendo a 56 casos (80%) do total dos tumores analisados. O principal 
subtipo histológico encontrado foi o ameloblastoma unicístico, que acorreu em 35 casos. 
A maioria dos tumores [n=57 (81,4%)] foi tratada cirurgicamente de forma radical. Dados 
em relação ao aspecto clínico e distribuição anatômica apresentaram-se estatisticamente 
significantes (P<0,001).

Conclusão: O perfil clínico- epidemiológico dos pacientes do presente estudo é similar ao 
de outras populações, sendo que o ameloblastoma unicístico é o subtipo histológico mais 
comum em nossa população.
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Introduction

Odontogenic tumors are lesions derived from epithelial 
and/or ectomesenchymal components of developing teeth 
or associated structures. These tumors represent only 
1% of all jaw tumors (1-3). Among odontogenic tumors, 
ameloblastomas and odontomas are the more prevalent 
pathological patterns (3-7). Ameloblastoma is a benign 
epithelial tumor with no ectomesenchymal component; it 
has aspects of aggressiveness and local invasion but is also 
asymptomatic and slow-growing (8-12).
Radiographically, ameloblastomas present as multilocular 
and unilocular radiolucent lesions surrounded by a radiopaque 
border (10,13), located primarily in the posterior mandibular 
segment (2,7-9,12-14). Histologically, ameloblastoma can 
be subdivided in four types: solid, unicystic, peripheral and 
desmoplastic. In relation to cellular pattern and organization, 
ameloblastoma can be classified into five subtypes: follicular, 
plexiform, acanthomatous, granular ameloblastomas cells 
and basal cells ameloblastomas (11-15). These subtypes can 
occur in isolation or in combination (15,16).
The present study aimed to analyze a series of ameloblastoma 
cases diagnosed in a Diagnosis and Treatment Center in 
Oral and Maxillofacial Pathologies, as well as perform 
a demographic study of these lesions. In addition, we 
compared the data obtained in this study with that of 
previous studies.

Methods

After approval by the Institutional Ethics Committee 
(Protocol 36/08), 70 ameloblastoma cases were obtained 
from the Surgical Pathology Laboratory archive of the 
Dental School of the Federal University of Bahia, Salvador, 
Brazil, between January 2001 and July 2009. Data with 
regard to age, gender, clinical manifestation, radiographic 
aspect, anatomical distribution and histological subtype were 
analyzed. The histopathological diagnosis was reviewed 
and classified by an experienced oral pathologist (J.N.S.)
based on World Health Organization classification from 
2005 (OMS). Regarding tumor location, maxillary cases 
were considered unique, independent of their anterior or 

posterior position. Mandible cases were divided into anterior 
(symphysis and parasymphysis), posterior (corpus and 
ramus) and hemimandible (in cases with very extensive 
lesions in the anterior-posterior direction). 
Statistical analysis was conducted on the distribution of 
absolute and relative frequencies of variables of interest. In 
addition, the difference in disease occurrence was tested by 
the chi-square test assuming a significance level of 5%.

Results

During a period of 8 years, a total of 3,070 biopsies were 
sent to the Surgical Pathology laboratory. Of these, 70 had 
a confirmed diagnosis of ameloblastoma, representing 2.2% 
of total cases. 
Of the 70 cases, 35 (50%) were in males and 35 (50%) 
were in females, making a male/female ratio of 1:1. Young 
adults in their second, third and fourth decades of life were 
most affected by the tumors. The patient age varied from 3 
to 82 years, with an average of 31 years of age at the time 
of diagnosis. 
The anatomical sites of all the intraosseous tumors are 
presented in Table 1. In general, the mandible was the 
most common site, corresponding to 56 cases (80.0%) of 
all analyzed tumors. Of these cases, the posterior region 
was affected more often than the anterior segment and the 
hemimandible. (P<0.001). Some lesions that involved the 
mandible did not have their exact location recorded, thus it 
was not possible to evaluate the antero-posterior extension 
of these tumors. The maxilla was less affected, with the 
mandible to maxilla ratio being 18.6:1. 

Table 1. Distribution of the cases with regards to anatomical 
location.

Anatomical location n %
Posterior mandible 36 57.1
Anterior mandible 07 10.0
Hemimandible 08 11.4
Mandible 05 7.1
Maxilla 03 4.2
Not informed 08 11.4

Fig. 1. Distribution of 
ameloblastoma cases as 
a function of age.
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The main clinical feature of tumors was a swelling of 
the affected region (n=40; 57.1%). This was statistically 
significant in relation to less frequent signs and symptoms 
such as pain (n=7; 10%), ulcers (n=1; 1.4%), dental mobility 
(n=4; 5.7%), root reabsorption (n=2; 2.8%) and fistula (n=1; 
1.4%) (P<0.001).
In the large majority of cases (n=38; 54.2%), the radiographic 
aspects were not recorded in the clinical records. In 15 
cases (21.4%), a multilocular radiolucent appearance was 
observed and two cases had a soap bubble or honeycomb-like 
appearance. Unilocular radiolucent lesions were observed in 
17 cases (24.2%). 
Unicystic ameloblastoma was the most commonly  
histological subtype seen. Data related to patients’ ages and 
genders are presented in Table 2. The mandible was the most 
commonly affected location, with 31 cases (88.5%), while 
only one lesion (2.85%) was observed in the maxilla. Of 
the 17 cases where the radiographic aspect was indicated, 
14 (82.3%) corresponded to unilocular lesions, whereas  
3 (17.6%) had a multilocular appearance.
Solid ameloblastoma was the second most commonly 
diagnosed histological type. Table 2 presents the relation 
of this tumor type with the patients’ ages and genders. This 
variant presented greater predilection for the mandible, 
with 22 lesions diagnosed in this site (31.4%), whereas 
only two cases (2.85%) were observed in the maxilla. In 
relation to the radiographic aspect, all ten lesions where 
the radiographic aspect was recorded were multilocular. 
Of the 22 solid ameloblastoma cases where the histological 
organization of the lesion was known, 14 were follicular 
(63.6%), 3 were plexiform (15%) and 5 cases were judged 
to be both follicular and plexiform (22.7%).
The peripheral variant was the least frequent subtype. 
However, its location was reported in only two cases with 
this lesion, one in the oral mucosal region corresponding to 
the posterior mandibular area and one in the anterior gingival 
region of the maxilla (see Table 2).
The majority of the tumors (n=57; 81.4%) were treated 
with a radical form of surgery, including ample bone 
resection with a safety margin of healthy bone of about 
1 cm. Only 13 (18.5%) young patients (< 19 years) with 
unicystic ameloblastomas were treated conservatively with 
enucleation or curettage.

Discussion

Despite the increasing literature about odontological tumors, 
specifically ameloblastoma, little is known about the 
clinicopathological aspects and frequency of these tumors 
in Brazil. The prevalence of ameloblastomas varies from 
11.7% to 80.3% in relation to other odontological tumors in 
different populations (2-5,8,17). This bias can be explained 
by the fact that the relative incidence of ameloblastoma is 
greater than is reported, due to underreporting of odontomas 
in many studies, primarily those from Africa and Asia. This 
occurs because studies from these regions are generally 
carried out at large hospital centers where ameloblastoma 
frequency is greater and also due to the lower quantity of 
odontoma diagnosis because it is an asymptomatic lesion 
that is primarily diagnosed through routine radiographic 
examinations (1,7,18).
In accordance with Ledesma-Mountes et al. (12), studies 
based only on previously published data in the literature 
do not represent the true prevalence of ameloblastomas 
and the statistical analyses are difficult to interpret. Thus, 
studies with information obtained from diagnosis services 
present better and more trustworthy results. Therefore, we 
opted to develop a study based on the Surgical Pathology 
Service archives. However, there were some limitations in 
regards to underreporting of some data, such as location 
and radiographic aspect, in the clinical records. Moreover, 
because this is a cross-sectional study of a retrospective 
nature, we could not access postoperative and follow-up 
information.
Table 3 presents a comparative analysis of this study with 
other works published in the English literature since the year 
2000. The relative frequency of ameloblastomas, histological 
and clinical data are compared.
In general, ameloblastoma does not have a gender preference, 
with men and women being affected equally, as seen in the 
present study (9,10,12). However, studies from India and 
Nigeria revealed a greater occurrence in men (3,5), while 
studies from Brazil and Kenya indicated a greater prevalence 
in women (2,17).
In the present study, ameloblastoma occurred more often 
in the second, third and fourth decades of life, although 
practically every age range was affected. This is similar 

Histological type n % Men (%) Women (%) M/W M
Unicystic 35 50 15 20 0.75:1 24.8
Solid 29 41.4 18 11 1.6:1 42.1
Peripheral 03 4.2 01 02 0.5:1 17.3
Desmoplastic - - - - - -
Not defined 03 4.2 01 02 0.5:1 30.2

Table 2. Distribution of the histological types with regards to age and gender.
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to findings from other studies reported in India (3), Brazil 
(2,17) and Nigeria (5). According to Kim and Jang (14), 
the frequency of ameloblastoma in young patients (< 19 
years) is relatively low, occurring in only 10 to 15% of all 
reported cases. Our results show a greater frequency, around 
25%, for this group of individuals. In addition, our findings 
were very similar to those observed by Chidzonga et al. 
(9), who showed that two thirds of the patients affected by 
ameloblastomas were less than 40 years of age.
There is a consensus in the literature that ameloblastoma more 
frequently affects the mandible, primarily in its posterior 
region (2,4,8,9,13,14,17,19,20). This was also observed in 
the present study, where a statistically significant difference 
was observed. Some authors state that the lesion site in the 
mandibular bone is related to the individual’s race, with the 
posterior region more frequently involved in Caucasians 
and Japanese, while in blacks, especially those of African 
origin, the anterior/sinfisal bone segment (3,15,21) is a more 
common disease site. It was not possible to establish such a 
comparison in the present study. 
In accordance with the reports of several authors (8,10,19), 
the primary clinical manifestation of ameloblastoma is 
increased slow swelling in the area affected by the tumor. 
Our results were statistically significant for this variable and 
are in accordance with previous reports. Moreover, other less 
frequent symptoms, such as pain, paresthesia, ulceration, 
and dental mobility, among others, can be present (8,9,15).
The multilocular radiolucency appearance surrounded by 
a radiopaque border is the most common radiographic 
appearance of ameloblastoma (15). In a study conducted 
in Nigeria by Arotiba et al. (19), the authors observed that 
almost 66% of the cases corresponded to multilocular lesions. 
Nevertheless, Kim and Jang (14) conducted a study in Korea 
and reported that almost 60% of cases were composed of 
unilocular ameloblastomas, while approximately 20% were 
multilocular. It is difficult to compare data from this study 
with previous reports, as there was underreporting of the 
radiographic characteristics in the clinical reports. 

In relation to the frequency of the different ameloblastoma 
histological subtypes, the results of the present study differ 
from previous reports from Estonia (4), Nigeria (5,19), 
Zimbabwe (9) and the United States (20), which demonstrated 
a greater occurrence of the solid tumor variant. Our findings 
are similar to those from Ledesma-Mountes et al. (12), who 
observed a greater prevalence of the unicystic subtype, 
although the difference between the solid and unicystic 
subtypes were not statistically significant in the present 
work. Peripheral and desmoplastic ameloblastomas are 
considered rare (21-23).
In the present study, unicystic ameloblastoma was more pre- 
valent in women, similar to findings from Latin America (12) 
and the United States (20), where a slightly increased 
prevalence in females has been reported. According to 
the OMS (11), this variant does not present a gender bias. 
Unicystic ameloblastoma tends to occur more frequently 
during the second and third decades of life, with a lower 
average age seen for the solid subtype, which more frequently 
affects the mandible and has a unilocular radiographic 
appearance (10,11,15,20). Those findings were confirmed in 
this study. However, some cases of apparently multilolocular 
radiolucent lesions were also observed for this variant.
Solid ameloblastoma was more common in men, with a 
male:female ratio of 1.6:1. These findings are in agreement 
with those found by Ledesma-Mountes et al. (12) and 
Buchner et al. (20), who also observed greater prevalence 
in males, despite data from the OMS (11) stating that there 
is no gender bias for this condition. Solid ameloblastomas 
had a greater prevalence in the fourth decade of life, with 
an average age at diagnosis of ~42 years. These data are 
very close to those found by Ledesma-Mountes et al. (12) 
and Buchner et al. (20), who recorded an average age of 
41.1 and 48 years, respectively. According to data from the 
OMS (11), the mandible, specifically the posterior region, 
is the most affected area by both multilocular and unilocular 
lesions. However, in this study, only multilocular lesions 
were verified.

Table 3. Comparative analysis of the present study with other works published in English literature during the current decade.

Author Year Cases (n) M/F Age range 
(decade)

Location 
(prevalent) Solid Unicystic Country

Santos et al. 2001 39 1:1.3 Third Mandible 35 03 Brazil
Tamme et al. 2004 19 1:1 Sixth Mandible 13 06 Estonia
Adebiyi et al.. 2004 174 1.5:1 Third Mandible 161 13 Nigeria
Arotiba et al. 2005 79 1.3:1 - Mandible 55 12 Nigeria
Fernandes et al. 2005 154 1:1.2 Third Mandible - - Brazil
Buchner et al. 2006 127 - - Mandible 69 58 USA
Jing et al. 2006 661 1.4:1 Third Mandible - - China
Ide et al. 2007 14 1.3:1 - Mandible 12 02 Japan
L. Montes et al. 2007 163 1.1:1 - Mandible 55 103 Mexico and 

Guatemala
Okada et al. 2007 157 1:1 Fourth Mandible - - Sri Lanka
Adeline et al. 2008 163 1:1.2 Fourth/fifth Mandible 153 08 Kenya
Sriram et al. 2008 158 1.6:1 Third Mandible - - India
Present study 2009 70 1:1 Third Mandible 29 35 Brazil
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Peripheral ameloblastoma is a tumor of varying clinical 
behavior that occurs in soft tissues associated with the 
mandible and maxilla. It presents histological characteristics 
similar to those observed in tumors located in the jaw  
bones (23). Although it is difficult to establish comparisons 
because we only found 3 cases, the present study showed 
only one case among males, in contrast with Buchner, Merrell 
and Carpenter (23). The average age of patients affected by 
this condition is significantly greater compared to those who 
present intraosseous ameloblastomas (1,11,21,23). However, 
in our study, peripheral ameloblastoma cases were found 
among younger patients. In addition, Reichart, Philipsen 
and Sonner (21) also found that the mandible was the most 
affected bone, in particular the anterior region. However, 
this cannot be proved in this study. 
There are two basic histopathological subtypes of solid 
ameloblastoma with clinical relevance: the follicular and 
plexiform patterns (11). The present study is in accordance 
with the findings by Adebiyi et al. (16), which revealed a 
greater frequency of the follicular type over the plexiform 
type for solid ameloblastomas.
In accordance with various authors (24,25), the solid variant 
is the most aggressive form of ameloblastoma, whereas a 
relatively less aggressive behavior is associated with the 
unicystic standard. Thus, the former is commonly managed 
with radical treatment including extensive bone resection, 
while the latter is treated in a more conservative manner 

through enucleation or curettage. In their studies, Carlson 
and Marx (24) and Pogrel and Montes (25) stated that 
ameloblastoma should not be treated in a conservative manner 
because this method is associated with increased reoccurrence 
rates. In agreement with these authors, the surgery service 
from our university opts for radical treatment. Only young 
patients (< 19 years) presenting unicystic tumors are treated 
conservatively. In agreement with our study, Al-Khateeb 
and Ababneh (15) agreed that extensive bone resection in a 
young patient caused a sufficiently negative psychological 
effect and a deep impact on maxillofacial region growth and 
function, thus necessitating more conservative therapy for 
this group of patients.

Conclusions

The clinical epidemiological profile of the patients from 
the present study is very similar to other populations with 
regards to gender, age and tumor location, with unicystic 
ameloblastoma being the most common subtype in our 
population, in contrast to other reports. 
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