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Abstract

Objectives: To provide epidemiological data of ameloblastomas of the jaws in the Netherlands over a 25-year time
period (1985-2010) and to compare these data with data from other parts of the world.
Material and Methods: The data of all patients diagnosed with a primary ameloblastoma of the jaws in the Netherlands in the period 1985-2010 have been retrieved from the nationwide histopathology and cytopathology network
and registry in the Netherlands (PALGA). The pathology reports were screened and only those cases were included
in which a distinct diagnosis of primary, histopathologically benign, intraosseous ameloblastoma was rendered.
The average population in The Netherlands during this period amounted approximately 15 million people.
Results: An annual incidence rate was approximately 1,5 per million population, the male-female ratio being 1.4:
1. The age at the time of diagnosis was 44.1 years. The average age in males was 46.3 years compared to an average age in females of 41.3 years, the difference being significant (p≤ 0.05). The results were compared with those
available in only a small number of publications worldwide.
Conclusions: There is no strong evidence for significant differences of the true incidence of ameloblastomas
worldwide, neither for a gender predilection. The diagnosis is generally made at a somewhat lower age in women;
this phenomenon is even much stronger in the Black population, irrespective of gender. No proper explanation for
this finding can be provided.
Key words: Odontogenic tumor, ameloblastoma, epidemiology.

Introduction

nign ameloblastomas that metastasize are referred to as
“metastasizing ameloblastoma”, while ameloblastomas
that are histologically malignant, irrespective of the
presence of metastases, are referred to as ameloblastic
carcinomas (1).
Reported incidence figures of ameloblastomas are often
derived from hospital pathology department records,

An ameloblastoma of the jaws is a neoplasm of odontogenic epithelial origin. Almost all ameloblastomas
are histologically benign. Nevertheless, they may behave in a rather aggressive way by local recurrences
when treated by enucleation only. In the World Health
Organization classification of tumors, histologically bee581
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approximately 1,5 per million population. There were
341 males and 250 females, the male-female ratio being
1.4: 1. The age at the time of diagnosis was 44.1 years
(range 0-98 years) with a peak incidence between the
second and sixth decade. The average age in males was
46.3 years compared to an average age in females of
41.3 years, the difference being significant (p= 0.004).

being expressed as the relative incidence related to the
total number of odontogenic tumors registered in that
particular hospital (2-4). As described in a large review
by Reichart et al., the average age of the reported patients at the time of the diagnosis varies in the various
continents, being 42.3 years in Europe (5); in that review
no figures could be provided for South America due a
limited number of reported cases in the world literature.
Remarkably, a significant difference was found between
the average age and racial distribution, being 28.7 years
in Blacks compared to 39.9 years in Caucasians.
The purpose of the present descriptive study is to provide
epidemiological data of ameloblastomas of the jaws in the
Netherlands over a 25-year time period and to compare
these data with data from other parts of the world.

Discussion

In two reviews of the worldwide incidence of odontogenic tumors, including ameloblastomas, the relative
frequency of these tumors as percentage of all odontogenic tumors has been determined, based on biopsy
specimens submitted to departments of oral pathology
(2,7). These figures, therefore, do not reflect the true incidence, being defined as “the number of new cases in
a defined period of time in a defined population”. Only
four studies could be retrieved from the English written
literature in the past fourty years that were dealing with
the true incidence of ameloblastomas, to be discussed
hereafter.
In a Swedish (Table 1) study of 49 cases of ameloblastoma in the period 1958-1971, reported to the Swedish
Cancer Registry, histopathological reexamination resulted in exclusion of 18 cases (37%), 12 being other
histopathologically benign lesions and 6 being malignancies (8). In addition, the Swedish authors corrected
their findings because of suspected underreporting by
clinicians or pathologists with a percentage of approximately 50. As a result, a true annual incidence figure of
0.60 per million population was established.
In the 10-year period 1965-1975 in which 42 cases of
ameloblastoma were registered in Witwatersrand, South
Africa, the annual incidence rates of ameloblastoma,
standardized against the standard world population, for
Black males, females and White males, females were

Material and Methods

The data of all patients diagnosed with a primary
ameloblastoma of the jaws in the Netherlands in the
period 1985-2010 have been retrieved from PALGA,
the nationwide network and registry of histopathology
and cytopathology in the Netherlands (6). The pathology reports were screened and only those cases were
included in which a distinct diagnosis of primary, histopathologically benign, intraosseous ameloblastoma
was rendered. As a result, 591 cases were included. Of
these cases, age and gender were recorded. The average population of the Netherlands in the study period
amounted approximately 15 million, a large majority
being of Caucasian background.

Results

A total of 591 cases over a 25-year time period and a
population of approximately 15 million in the Netherlands results in an annual incidence rate primary, histopathologically benign, intraosseous ameloblastoma of

Table 1. Incidence figures for ameloblastomas.

Authors and country

Study period
(in years)

Incidence
(number of new cases per year per
million population)
0.60

Larsson A, Almerén H, 1978
Sweden
Shear M, Singh S,1978
South Africa

13

Simon EN et al., 2005
Tanzania (Africa)
Johnson NR et al.
2011
Australia
Present study
The Netherlands

4

Black males: 1.96
Black females: 1.18
White males: 0.18
White females: 0.44
0.68

1

2.41

25

1.50

10

e582
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1.96, 1.20, 0.18 and 0.44 respectively (9). Apparently, no
explanation could be provided for the low figures both
in White males and females and the 1:2 male-female
ratio in that study. In a 4-years prospective study in
a Black African population in Tanzania in the period
1999-2003, an annual incidence rate of 0.68 was recorded (10). The authors concluded that their figure does
not support the suggestion that ameloblastomas have a
higher incidence in Black Africans than in other parts
of the world, although they left room for the possibility
that not all ameloblastomas in Tanzania are sent in for
histopathological examination.
In a one year study in 2011 in Queensland, Australia,
an incidence figure for ameloblastoma of 2.4 per million was recorded (11). Obviously, one should be careful
to draw any firm conclusions from figures drawn from
such a short period of time.
In the present study the data from the Netherlands in
the period 1985-2010 have been collected retrospectively and have been retrieved from the nationwide histopathology network (PALGA). All pathologists in the
Netherlands automatically register all their diagnoses,
whether benign or malignant, to this Registry. Only in
the period 1985-1991 a few percent of the pathologists
had not yet reported all their diagnoses to the Registry.
Based on the reports of the pathologists 132 (18%) out
of the 723 cases have been excluded in this study. For

practical reasons no attempt has been made to reexamine the histopathological specimens of the 591 included
cases. Therefore, the annual incidence figure of approximately 1.5 per million population is perhaps a too high
figure. On the other hand, there may have been cases of
histopathological underdiagnosis of ameloblastomas.
In the present study a male-female ratio of 1.4: 1 was
observed, being similar as in the Swedish study (8). In a
large review of 2280 cases collected from the literature
in the period 1960-1993 an almost equal male-female
ratio of 1.14:1 was noticed (5). Also in a multicentric international study of 1289 cases in the period 1993-2009
an almost equal male-female ratio was observed (12).
The age at the time of diagnosis in the present study
amounted 44.1 years with a peak incidence between the
second and sixth decade. In a study from Brazil of 121
cases, the average age was 33.2 years (13). In the study
by Reichart et al. the average age ranged from 30.4 years
in Africa to 42.3 years in Europe (5). Ameloblastomas
apparently are diagnosed at an earlier age in Africa than
in other parts of the world (Table 2). No proper explanation can be provided for this significant difference. Furthermore, both in the present study as in the large series
reported by Reichart et al. a somewhat lower, but still
significant (p≤ 0.05), average age of 4-5 years in females
as compared to males was observed (5). No proper explanation can be provided for this difference either.

Table 2. Age at the time of diagnosis and gender (m/f).

Age (years)

Male-female ratio

Reichart PA et al., 1995

35.9

1.14: 1

Dhanuthai K et al., 2012

38.3

1.05: 1

Present study

44.1

1.40: 1

References

8. Larsson A, Almerén H. Ameloblastoma of the jaws. An analysis of a consecutive series of all cases reported to the Swedish Cancer Registry during 1958-1971. Acta Pathol Microbiol Scand (A).
1978;86A:337-49.
9. Shear M, Singh S. Age-standardized incidence rates of ameloblastoma and dentigerous cyst on the Witwatersrand, South Africa.
Community Dent Oral Epidemiol 1978;6:195-9.
10. Simon EN, Merkx MA, Vuhahula E, Ngassapa D, Stoelinga PJ.
A 4-year prospective study on epidemiology and clinicopathological
presentation of odontogenic tumors in Tanzania. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2005;99:598-602.
11. Johnson NR, Savage NW, Kazoullis S, Batstone MD. A prospective epidemiological study for odontogenic and nonodontogenic lesions of the maxilla and maxilla in Queensland. Oral Surg Oral Med
Oral Pathol Oral Radiol 2013;115:515-22.
12. Dhanuthai K, Chantarangsu S, Rojanawatsirivej S, Phattarataratip E, Darling M, Jackson-Boeters L, et al. Ameloblastoma:
a multicentric study. Oral Surg Oral Med Oral Pathol Oral Radiol
2012;113:782-8.
13. Fregnani ER, da Cruz Perez DE, de Almeida OP, Kowalski LP,
Soares FA, de Abreu Alves F. Clinicopathological study and treatment outcomes of 121 cases of ameloblastomas. Int J Oral Maxillofac
Surg. 2010;39:145-9.

1. Barnes L, Eveson JW, Reichart P, Sidransky D (Eds.): World health
Organization Classification of Tumours. Pathology and Genetics of
Head and Neck Tumours. IARC Press: Lyon 2005.
2. Avelar RL, Primo BT, Pinheiro-Noqueira CB, Studart-Soares EC,
de Oliveira RB, Romulo de Medeiros J, et al. Worldwide incidence of
odontogenic tumors. J Craniofac Surg 2011;22:2118-23.
3. Osterne RL, Brito RG, Alves AP, Cavalcante RB, Sousa FB. Odontogenic tumors: a 5-year retrospective study in a Brazilian population and analysis of 3406 cases reported in the literature. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2011;111:474-81.
4. da-Costa DO, Maurício AS, de-Faria PA, da-Silva LE, MosquedaTaylor A, Lourenço SD. Odontogenic tumors: a retrospective study
of four Brazilian diagnostic pathology centers. Med Oral Patol Oral
Cir Bucal. 2012;17:e389-94.
5. Reichart PA, Philipsen HP, Sonner S. Ameloblastoma: biological
profile of 3677 cases. Oral Oncol, Eur J Cancer 1995;31B:86-99.
6. Casparie M, Tiebosch ATMG, Burger G, Blauwgeers H, van de
Pol A, de Bruïne AP, et al. Pathology databanking and biobanking
in The Netherlands, a central role for PALGA, the nationwide histopathology and cytopathology data network and archive. Cellular
Oncology 2007;29:19-24.
7. Johnson NR, Gannon OM, Savage NW, Batstone MD. Frequency
of odontogenic cysts and tumors: a systematic review. J Investig Clin
Dentistry 2014;5:9-14.

e583

