
ABSTRACT

Objective
To establish the epidemiological profile, according to the variables of sex, age group and location of cysts and odontogenic tumors, in the 
state of Ceará. 

Methods
A survey was performed of cases of odontogenic lesions diagnosed and recorded between 1994 and 2009 in the Biopsy Service of the 
Department of Pathology and Forensic Medicine at the Federal University of Ceará. A total of 48 procedures (24.12%) were grafts using 
particulate bone while sinus lift grafts were performed on 28 patients (14.07%). Osteogenesis distraction and inferior alveolar nerve 
lateralization were performed in five (2.51%) and three (1.51%) procedures respectively. Eleven autogenous bone grafts were lost, of which 
90.9% were onlay block.

Results
We obtained a total of 461 odontogenic cystic and tumor lesions. Among the cysts, the periapical cyst was the predominant lesion with 196 
cases, which predominantly occurs between the age of 21 and 30 years (n=60) and in females (n=120). Ameloblastoma was the most common 
tumor (n=47) and was most frequently observed between 21 and 30 years of age (n=15) and in females (n=35).

Conclusion
Case series of epidemiological profile of cysts and tumors, contribute to the understanding of the etiological and clinical aspects of these 
lesions and they also help to confirm correct diagnosis and appropriate treatment. 

Indexing terms: Epidemiology. Odontogenic cysts. Odontogenic tumors.  

RESUMO

Objetivo
Contribuir para o estabelecimento do perfil epidemiológico, segundo as variáveis de sexo, localização e faixa etária, de cistos e tumores 
odontogênicos no estado do Ceará. 

Métodos
Foi realizado um levantamento dos casos de lesões odontogênicas diagnosticados e registrados de 1994 a 2009 no Serviço de Biópsia do 
Departamento de Patologia e Medicina Legal da Universidade Federal do Ceará. 

Resultados
Obteve-se um total de 461 lesões odontogênicas, císticas e tumorais. Dentre os cistos, o radicular foi a lesão mais prevalente com 196 casos, 
ocorrendo, predominantemente, na faixa etária de 21 a 30 anos (n=60) e no sexo feminino (n = 120). O ameloblastoma foi o tumor de maior 
ocorrência (n=47), sendo mais observado entre 21 a 30 anos (n=15) e no sexo feminino (n=35).

Conclusão
Séries de perfil epidemiológico de cistos e tumores odontogênicos contribuem para o entendimento dos aspetos clínicos e etiopatológicos 
destas lesões corroborando para um correto diagnóstico e um tratamento adequado.

Termos de indexação: Epidemiologia. Cistos odontogênicos. Tumores odontogênicos. 
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INTRODUCTION

The mouth and the maxillofacial complex 
are made up of structures that are the target of 
a wide variety of odontogenic lesions that vary in 
location, etiology and histogenesis, attacking soft 
tissue and bone, as well as presenting variable clinical 
manifestations1. 

Amongst the neoplasms of the oral cavity, 
odontogenic tumors constitute a heterogeneous 
group of lesions with histopathological characteristics 
and diverse clinical manifestations2. In a retrospective 
study by the Oral Pathology Reference Institute at the 
University of Chile, they represented around 1.29% of 
tumor lesions of the oral cavity, 99% of which were 
benign and only 1% malignant3. They affect people 
in all age groups, being most significant between the 
second and fifth decade of life and in the female sex. 
Generally speaking, the lower jaw is the place they 
most often occur2,4. In a case series of biopsies studied 
in Washington and at the Biopsy Service at Oregon 
University Dental School, 19.4% of tumors and 16.6% 
of cysts were found to be of odontogenic origin. In 
other analyses within the same study, these lesions 
represented 17.2% in Canada and 14.9% in Singapore5. 

Ameloblastoma is the most quoted odontogenic 
tumor in several case series in the literature, equating 
to approximately 10% to 30%6. It is most common 
in individuals between the second and fifth decades 
of life, though there is some disagreement amongst 
authors as to the gender most affected2-4. A greater 
preference for the lower jaw3,4,6 has been found. Apart 
from ameloblastoma, other tumors of odontogenic 
origin are worthy of mention, such as the keratocystic 
odontogenic tumor, odontoma, odontogenic myxoma2,4. 
The keratocystic odontogenic tumor, owing to its 
peculiar clinical-pathological characteristics, was 
recently reclassified by the World Health Organization 
(WHO) as a neoplasm of odontogenic origin7. It occurs 
predominantly as an asymptomatic lesion, between 
the second and fourth decades of life, in the posterior 
mandibular region, causing extensive areas of bone 
reabsorption prior to being diagnosed8. Odontomas 
constitute one of the odontogenic tumors that occur 
most frequently in the upper jawbones, being most 
common in the upper jaw and in patients in the first 
two decades of life, the average age being 149. The 

compound type is usually found in the anterior region 
of the upper jaw; complex odontomas, on the other 
hand, occur most frequently in the molar region, in 
both bones of the upper jaw9. Myxomas constitute 
rare, benign neoplasms and make up around 3% to 
9% of odontogenic tumors, occurring in the lower jaw, 
between the second and fourth decades of life, peaking 
in the third decade, and are reported to occur most 
frequently in women, the proportion being 2:110. 

Odontogenic cysts represent one of the main 
causes of upper jaw destruction, found frequently in 
dental practices and potentially in outpatient clinics 
engaging in head and neck surgery11. They are classified 
according to their etiopathogenesis, in progressive 
or inflamed cysts5,12. According to records in oral 
histopathological diagnostic services in Mexico City, 
around 52.5% present in men, 47% in women while 
in 0.5% of cases, the sex was not identified12. These 
lesions occur most frequently in people in their second 
and third decades of life, the average age being 36.5 
years, with the upper jaw being the most affected in a 
ratio of 1.5:15,11. 

In an epidemiological analysis using archives 
from the histopathology laboratory at the Xochimilco 
Autonomous Metropolitan University in Mexico, 
the most frequently found progressive cysts were 
dentigerous, followed by lateral periodontal, eruption, 
adult gingival, glandular cysts, calcifying epithelial 
and new-born baby gingival12. These are usually 
asymptomatic, nevertheless some have the potential 
to become extremely large and cause expansion of the 
cortex and erosion11.

In the group of inflamed cysts, periapical and 
residual are the ones most frequently encountered. 
The periapical cyst presents a prevalence of 60% of 
cysts in the upper and lower jaws and is formed on 
the apexes of teeth with necrotic pulp resulting from 
the proliferation of epithelial rests of Malassez present 
in the periodontal ligament or in an existing dental 
granuloma13-14. In 60% of cases, they occur with the 
female sex and have a preference for adults between 
the third and sixth decades of life and for regions of 
the upper jaw12-13. Residual cysts develop in 57.9% of 
the male sex, most of which occur between the fourth 
and sixth decades of life. This fact is often due to its 
discovery taking place in routine x-rays since, as its 
name suggests, the cyst is formed out of the epithelial 
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rests left after an erroneous enucleation of the periapical 
cyst5. 

In absolute numbers, after the periapical cyst, the 
next most prevalent is the dentigerous cyst15. Together, 
these two entities add up to 73% of all odontogenic 
cysts12. The dentigerous cyst engulfs the crown of an 
unerupted tooth, connecting to its cervical region11. In 
cases diagnosed between 1990 and 2001 in the Surgical 
Pathology Laboratory in the School of Dentistry at the 
Federal University of Minas Gerais, 102 dentigerous cysts 
were found in men, corresponding to 53.7%, a ratio of 
1.15:1, the second age group was the period of life most 
affected, the average being 15.3 years of age; and 133 of 
the cases (76.4%) occurred in the lower jaw16. 

The aim of the present study was to carry out a 
transversal, observational study, using historical data, 
of odontogenic tumors and cysts totaling 461 lesions 
according to the following variables: anatomic site, age 
and sex, from oral biopsies conducted over a period 
of 16 years (1994-2009), in the Biopsy Service of the 
Department of Pathology and Forensic Medicine (DPML) 
at the Federal University of Ceará.

METHODS

Survey of patient records

A survey was carried out of the histopathological 
reports from records of patients with lesions in the 
stomatognathic system, cared for in the disciplines of 
Stomatology, Oral Dental and Maxillofacial Surgery, 
Periodontics, Pediatric Dentistry and Endodontics in the 
Dentistry course at the Faculty of Pharmacy, Dentistry 
and Nursing and also the discipline of Head and Neck 
Surgery in the Faculty of Medicine, as catalogued by 
the Biopsy Service of the Department of Pathology and 
Forensic Medicine (DPML), all of which are located at 
the Federal University of Ceará (UFC), during the period 
from 1994 to 2009. 

Epidemiological data collection

Data concerning the clinical aspects, sex, age, 
anatomic site and histopathological diagnosis of the 
lesions were taken from the record cards of patient 
biopsies. Subsequently, these lesions were grouped 

according to the direction of the World Health 
Organization and separately studied as to the most 
frequent location, sex and age range. During the survey, 
it was noted that a number of patient records did not 
contain details of the place where the lesion occurred 
nor the age of the patient. Other records contained 
inadequate descriptions as to the site of the affliction, 
thus making it impossible to distinguish between upper 
jaw and lower jaw. In these cases, therefore, where 
there were no records or the records carried insufficient 
description, these were grouped as Not Identified (NI). 
Lesions of odontogenic origin were divided into benign 
or malignant cysts and tumors. The inclusion of the 
odontogenic keratocyst as an odontogenic tumor was 
considered based on a review of all the histological 
slides. The entity orthokeratinized odontogenic 
keratocyst was considered for the rare cases in which 
the morphological characteristics presented a fine, 
uniform epithelial layer with an orthokeratinized surface, 
a prominent subjacent granular area and cuboidal or 
squamous basal layer cells.

Statistical analysis

Turning to the qualitative variables, the 
descriptive statistics consequently included the 
definition of absolute and relative frequencies. The 
chi-squared test was used to verify the association 
between variables, as well as the differences between 
proportions. The level of significance was set at 5%, 
so a value of p less than 0.05 was considered to be 
statistically significant. The statistical procedures were 
carried out with the use of the software application 
GraphPad Prism® version 5.00 for Windows® 
(GraphPad Software, San Diego, California, USA, 2007).

The project was submitted to the Ethics in 
Research Committee at the Hospital Complex of the 
Federal University of Ceará (COMEPE), which regulates 
research on humans, and approved under reference no. 
280/05.

RESULTS

A total of 4,319 lesions from the most diverse 
origins was obtained in the Biopsy Service of the DPML 
(UFC) over a period of sixteen years (1994 - 2009), of 
which 461 were odontogenic in nature, comprising 
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cysts showed the upper jaw to be the site most affected 
in a ratio of 1.25:1. Only the dentigerous cyst and the 
glandular odontogenic cyst affected the lower jaw more 
(Table 3).

When linking the information on sex and location 
of odontogenic tumors, it was found that there was no 
significant difference between the female and male sexes 
in terms of tumor location (i.e. upper jaw or lower jaw) 
(Chi-square test = 0.3294; p= 0.8482) (Figure 1).

131 tumors and 330 cysts. Amongst the benign tumor 
lesions, ameloblastoma presented the highest number 
of cases at 47, while ameloblastic fibroma presented 4 
cases and cementoma 1 case, constituting the 5 cases 
that represented rarely occurring lesions. Amongst 
the cystic lesions, 196 cases of periapical cyst were 
diagnosed and just 2 cases of glandular odontogenic 
cyst (Table 1). 

Odontogenic tumors and cysts are more common 
in the female sex with 88 and 184 cases, respectively. 
In the odontogenic tumor lesion group, most notably 
ameloblastoma affected the female sex, with 35 cases. 
Odontogenic cystic lesions presented the periapical 
cyst also as being more prevalent in the female sex, 
amounting to 120 cases. Amongst the other forms of 
lesion, 3 cases of ameloblastic fibroma were found in the 
male sex while in the female sex, 1 case of cementoma 
and also 1 case of ameloblastic fibroma were found (Table 
2).

As for location, odontogenic tumors favored 
the lower jaw in a ratio of 2.05:1. This site presented 2 
cases of ameloblastic fibroma, while the upper jaw also 
exhibited 2 cases of ameloblastic fibroma and another 
of cementoma. On the other hand, the odontogenic 

Table 1. Frequency distribution of 131 tumor lesions and 330 cystic lesions of 	
            odontogenic origin.

Tumor lesion n %

Ameloblastoma 47 35.8

Compound odontoma 20 15.2

Odontogenic myxoma 17 12.9

Keratocystic odontogenic tumor 15 11.4

Complex odontoma 10 7.6

Peripheral odontogenic fibroma 7 5.3

Adenomatoid odontogenic tumor 6 4.5

Cementoblastoma 4 3.0

Others 5 4.3

Total 131 100.0

Cystic lesion

Periapical cyst 196 59.4

Dentigerous cyst 69 21.0

Residual cyst 49 14.8

Paradental cyst 7 2.1

Calcifying epithelial odontogenic cyst 5 1.5

Orthokeratinized odontogenic cyst 2 0.6

Glandular odontogenic cyst 2 0.6

Total 330 100.0

Table 2.  Frequency distribution of the sex of 461 patients suffering from cystic and 	
             tumor lesions of odontogenic origin.

Histological type
Male Female

n % n %
Ameloblastoma 12 25.5 35 74.5
Compound odontoma 6 30.0 14 70.0
Odontogenic myxoma 6 35.3 11 64.7
Keratocystic odontogenic tumor 8 54.0 7 46.6
Complex odontoma 3 30.0 7 70.0
Peripheral odontogenic fibroma 2 28.6 5 71.4
Adenomatoid odontogenic tumor 1 16.6 5 83.4
Cementoblastoma 2 50.0 2 50.0
Others 3 60.0 2 40.0
Total tumor lesions 43 32.8 88 67.2

Periapical cyst 76 38.7 120 61.3
Dentigerous cyst 37 53.6 32 46.3
Residual cyst 26 53.0 23 47.0
Paradental cyst 1 14.3 6 85.7
Calcifying epithelial odontogenic cyst 3 60.0 2 40.0
Orthokeratinized odontogenic cyst 2 100.0 - -
Glandular odontogenic cyst 1 50.0 1 50.0
Total cystic lesions 146 44.2 184 55.8
Grand Total 189 40.9 272 59.1

Table 3. Frequency of the anatomical site in 131 tumors and 330 cysts of 	
             odontogenic origin.

Location
Lower jaw Upper jaw

NI
n % n %

Ameloblastoma 39 95.1 2 4.9 6
Compound odontoma 7 36.8 12 63.2 1
Odontogenic myxoma 5 50.0 5 50.0 7
Keratocystic odontogenic tumor 11 73.3 4 26.7 -
Complex odontoma 4 40.0 6 60.0 -
Peripheral odontogenic fibroma 5 83.3 1 16.7 1
Adenomatoid odontogenic tumor 1 25.0 3 75.0 2
Cementoblastoma 2 66.7 1 33.3 1
Others 2 40.0 3 60.0 -
Total 76 67.2 37 32.8 18

Periapical cyst 58 39.1 90 60.9 48
Dentigerous cyst 40 66.7 20 33.3 9
Residual cyst 13 30.9 29 60.1 7
Paradental cyst 2 50.0 2 50.0 3
Calcifying epithelial odontogenic cyst 1 25.0 3 75.0 1
Orthokeratinized odontogenic cyst - - 2 100.0 -
Glandular odontogenic cyst 2 - 100 - -
Total 116 44.2 146 55.8 68
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Figure 1. Location of odontogenic tumors according to sex. Data expressed as 	
              relative frequency (percentage) and analyzed using the Chi-square test. 

Following the same line of reasoning for the 
odontogenic cysts, again no statistically significant difference 
was found between the female and male sexes in terms 
of cyst location (i.e. upper jaw or lower jaw) (Chi-square = 
2.1014; p = 0.3497). Not identified = NI (Figure 2).

Figure 2. Location of odontogenic cysts according to sex. Data expressed as relative 	
              frequency (percentage) and analyzed using the Chi-square test.

Patients with odontogenic tumors belonged to 
all age ranges established in this study, though the peak 
was between 11 and 20 years of age. Ameloblastic 
fibroma was diagnosed at the ages of 2, 6, 14 and 28 
and cementoma in just one patient aged 33. Periapical 

and residual cysts predominantly occurred in two age 
groups: 21 to 30 and 31 to 40, respectively, while 
dentigerous cysts appeared most frequently in patients 
aged between 11 and 20 years of age. Rare cystic lesions, 
such as orthokeratinized odontogenic cysts and glandular 
odontogenic cysts demonstrated no particular preference 
in terms of age range (Table 4).

DISCUSSION

The incidence and epidemiological behavior of 

odontogenic lesions experience geographical variations 

in different regions of the world4. Various scientific 

studies have evaluated case series according to the 

variables anatomic site, age range and sex of patients 

with odontogenic tumors and cysts in one country or in 

one region1,2,4-5,11,16-18. These lesions occur infrequently in 

gnathic bones and represent around 2.5% of all lesions 

biopsied in the dental services2. In a study of 362 cases 

in Chile, the frequency was 1.29%2. Cystic lesions occur 

more frequently than tumor lesions as demonstrated by 

Table 4. Frequency distribution of the age range of 461 patients suffering from 	
             tumors and cysts of odontogenic origin.

Histological type
Age ranges Total

0-10 11-20 21-30 31-40 41-50 51-60 >60 NI n

Ameloblastoma - 10 15 6 3 4 8 1 47

Compound odontoma 4 7 4 2 1 1 1 - 20

Odontogenic myxoma 1 6 3 2 2 - 3 - 17

Keratocystic odontogenic 
tumor

- 3 3 2 4 1 2 - 15

Complex odontoma - 2 2 3 1 1 1 - 10

Peripheral odontogenic 
fibroma 

- 2 1 - 2 1 1 - 7

Adenomatoid odontogenic 
tumor 

3 3 - - - - - - 6

Cementoblastoma - - 2 - 1 - - 1 4

Others 2 1 1 1 - - - - 5

Total 10 34 31 16 14 8 16 2 131

Periapical cyst 3 24 60 44 34 11 14 6 196

Dentigerous cyst 10 21 16 5 3 4 5 5 69

Residual cyst - 2 9 13 9 9 7 - 49

Paradental cyst - 1 3 2 1 - - - 7

Calcifying epithelial 
odontogenic cyst

1 - 1 2 - - 1 - 5

Orthokeratinized 
odontogenic cyst

- - - 1 - 1 - - 2

Glandular odontogenic cyst - - - - 1 1 - - 2

Total 14 48 89 67 48 26 27 11 330
Caption: NI = Not Identified. n = Total number of lesions.
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Camisasca et al.1, where out of a total of 131 cases, 89 
were cysts and 42 were tumors of odontogenic origin. 
These data corroborate the results found in our study in 
terms of the higher frequency of cystic lesions.

As far as the anatomic site is concerned, the 
lower jaw was the preferred location for odontogenic 
neoplasms in this survey, consistent with Santos et al.4 

and Ochsenius et al.5. As for cystic lesions, these were 
more prevalent in the upper jaw, also as described in the 
literature5,17. However, a study by Avelar et al.15 showed 
the lower jaw to be the site most affected by cystic 
lesions. As for age range, the incidence of odontogenic 
neoplasms peaked between the ages of 11 and 20, while 
cysts occurred in the next age range, between 21 and 
30 years of age. These data are consistent with many 
other surveys2,4-5,17, although the work conducted by 
Santos et al.11 and Bento et al.19 showed that cysts of an 
odontogenic nature are common between the ages of 
11 and 20. This variance is possibly due to the number 
of residual cysts that are diagnosed late as a result of 
the absence of symptoms, being discovered in routine 
x-rays20. When we compare affliction according to sex, 
odontogenic tumors present, in our results, a noticeable 
preference for the female sex, the ratio being 2.04:1. 
This finding is also borne out by other published case 
series, however in a greater proportion, varying between 
1.33 and 1.76:14-5. In cystic lesions, there was also a 
greater preference for the female sex, with a lower ratio 
of 1.26:1, corroborating the results of Bento et al.19 but 
diverging from other authors inasmuch as incidence in 
the male sex was more substantive5,11-12,17.

Amongst lesions of a neoplastic nature, 
ameloblastoma had the highest incidence, this finding 
being corroborated by Avelar et al.2, Ochsenius et 
al.3 and Martins et al.6, though it diverged from the 
findings of other authors where the most prevalent 
odontogenic tumor was odontoma1,4,9. It was found 
that, in our State in Brazil, certain services adopt an 
incorrect stance in which the diagnosis of compound 
odontoma only takes place in the trans-surgical phase 
through a visual examination of the teeth, not requiring 
an histopathological examination to be performed. 
Therefore they are included in the non-catalogued cases. 
Martins Neto et al.13, however, showed the keratocystic 
odontogenic tumor to be the most prevalent neoplasm, 
a fact not confirmed in this survey, as this  was the third 
most frequently occurring entity. Odontogenic tumors 

such as peripheral odontogenic fibroma, odontogenic 
myxoma, adenomatoid odontogenic tumor and 
cementoma make up the least recurrent group in our 
results, just as with Avelar et al.2 and Santos et al.4.

The periapical cyst was the most common 
amongst cystic lesions, a fact that is in agreement with 
several studies described in the literature1,12,19-21. The 
periapical cyst is a common entity in dental clinics and 
its principal etiology is dental caries14. This disease 
is still the major oral health problem for Brazil and 
presents a prevalence classified as “very high” in ages 
and age ranges - indices adopted by the WHO22. The 
epidemiological picture in Brazil as a whole reflects 
the continuing sociocultural, economic and political 
inequality. Allied to this, the difficulty of getting access 
to public health services in Brazil helps to make the 
levels of dental caries in the population high and 
prevalent23. When the carious lesion reaches the pulp and 
subsequently promotes necrotic pulp, the dissemination 
and establishment of bacteria or their toxins appear in 
the periapex or in the para-apical region, which stimulates 
and activates defense mechanisms permitting vascular 
and cellular events to give rise to the development of 
periapical cysts14. 

In addition to this entity, the dentigerous cyst 
constitutes the second most common cystic lesion in our 
study, findings that are in agreement with Bento et al.19. 
Some cases of orthokeratinized odontogenic cysts were 
renamed, according to the new WHO classification7, as 
keratocystic odontogenic tumors, which exacerbated 
the grouping and distribution of these two lesions in our 
results. The calcifying epithelial odontogenic cyst and 
the glandular odontogenic cyst were the least common 
lesions found, similar to Santos et al.11 and Taylor et al.12 . 

Epidemiological studies should provide reliable, 
trustworthy data concerning the regions of origin so 
that they may contribute to the development of health 
programs and direct care towards the correct target 
public. However, the geographical variance of a particular 
disease should be taken into consideration since the 
search for health services still occurs inequitably between 
the sexes and age groups. For cultural reasons, men, 
particularly young men, supposedly seek health services 
less than others, which results in some diseases appearing 
to affect the female sex more. Therefore, the participation 
of the whole population should be encouraged to 
seek health services when required and to have routine 
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examinations so that early diagnosis can be obtained 

and consequently get actual data that characterize more 

faithfully the population of an area or a country.

CONCLUSION

Odontogenic lesions present a peculiar aspect 

as they occur exclusively in the upper jawbones. 

Those of neoplastic nature, mainly represented by 

ameloblastomas, show a preference for the lower jaw 

in women, while the most frequently occurring cystic 

lesion was the periapical cyst which prefers the upper 

jaw in women. Odontogenic tumors have a preference 

for individuals in the 11 to 20 age range, while cysts 

were more prevalent in the 21 to 30 age range. 

Therefore, the understanding, by dental surgeons, 

of the variances in the epidemiological and clinical-

pathological findings, constitutes a basic requirement 

for the performance of a correct diagnosis and proper 

treatment.
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