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Abstract: The aim of this study was a comparative statistical analysis of three categories of maxillary
odontogenic cysts, evaluating frequency in relation to localization (mandibular or maxillary region),
age and gender of patients. The study was a retrospective cohort study conducted at the University
Hospital of Messina. Three hundred and fifty-six maxillary odontogenic cysts were classified into
283 inflammatory, 43 developmental and 30 neoplastic cysts. Female patients are more affected by
developmental odontogenic cysts, while male patients are more affected by inflammatory odontogenic
cysts. Both the mandibular and maxillary regions were affected mainly by inflammatory odontogenic
cysts; no significantly statistic relationship was found between lesions and age. A significant
association between odontogenic cyst lesions and patient gender was found. No significant association
between histological features of lesion and age of patient was observed, nor subtype of odontogenic
disease and localization (mandibular or maxillary).
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1. Introduction

Maxillary cysts, irrespectively of regional distribution (mandibular or maxillary), represent the
most frequent bone cysts and by definition are lined by epithelium. According to the different origin of
epithelial lining, they are classified into two-main groups: odontogenic and non-odontogenic cysts;
cystic spaces without epithelial lining represent pseudocysts [1-5]. This subdivision is supported
by studies on the distribution of cytokeratins in the epithelial lining. Cytokeratins are cytoplasmic
strands, represented by at least 19 different polypeptides, which represent the main structural proteins
of all epithelial cells. It appears that all structures deriving from odontogenic epithelium have a
superimposable cytokeratine content [6]. Odontogenic cysts represent the most frequently found
odontogenic intra-osseous lesions that affect the mandibular and maxillary regions and are histologically
characterized by a fibrous wall and a lining deriving from epithelial residue of the tooth-forming
organ. According to the 4th edition of the WHO classification, odontogenic cysts can be classified
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into three groups: inflammatory, developmental and neoplastic cysts [1,2]. A significant change
concerning type of odontogenic cysts is the reincorporation of odontogenic keratocysts and calcifying
odontogenic cysts in the cyst classification when they were classified in 2005 as neoplasms [1,7].
Inflammatory cysts represent the most common odontogenic lesions and are always associated to a
necrotic tooth. Radicular cysts represent the most common type (Figure 1) [1], which, in the majority
of the cases, are localized in the radicular apex and arise from the fusion of the apical granuloma and
the epithelial residue of Malassez. Generally, these lesions are asymptomatic and are found during
a routine radiographic exam; radiographically, they present as a well-defined round radiolucency
at the root apex. Occasionally, due to increased size, they expand the alveolar bone and, rarely,
can produce nerve compression or sinusitis by emptying into a maxillary sinus or can penetrate the
cortical bone appearing like a bluish, submucosal swelling [8]. Histologically, they are characterized
by a non-keratinized stratified squamous epithelium lining a chronically inflamed fibrous capsule.
Developmental cysts are the second group of intra-osseous cysts. They originate from the enamel
epithelium and are always associated with an unerupted tooth (third mandibular molar in most cases)
making contact with the cement-enamel junction. Commonly, these lesions are asymptomatic and
painless, unless there is a secondary inflammation and are found during a routine radiographic exam
or searching for a cause for an unerupted deciduous tooth. Dentigerous cysts are the most frequent
type (Figure 2) [1]. Radiographically, they present as well-defined unilocular radiolucency associated
with the crown of an unerupted tooth often displaced from its original seat [9]. Histologically, they
are characterized by a thin non-keratinized stratified squamous epithelium or cuboidal epithelium,
with frequent mucous metaplasia, supported by a fibrous capsule free from inflammation, unless there
has been secondary inflammation [1]. Neoplastic cysts represent intra-osseous lesions arising from the
dental foil; generally they are associated to a tooth and are characterized by invasiveness and high
rate of recurrences, the most common being cystic ameloblastoma (Figure 3) [1]. Radiographically,
cystic ameloblastoma present as a well- defined unilocular radiolucency, often associated to a third
mandibular molar. Histologically, it presents an ameloblastomatous epithelium characterized by a basal
layer of columnar cells with polarization of hyperchromic nuclei distal from the basal lamina, covered
by a loose, vacuolated layer of stellate epithelial cells [1]. The different pathogenetic aspects of the three
types of odontogenic cysts led us to hypothesize the existence of a correlation between each subtype
and the demographic features of the affected patients, as well as the existence of a close relationship
with the site of onset, mandibular or maxillary. A retrospective cohort study was conducted at the
Department of Human Pathology, Messina University hospital, to perform a comparative statistical
analysis of the three categories of maxillary odontogenic cysts (inflammatory, developmental and
neoplastic) evaluating frequency in relation to region (mandibular or maxillary), age and gender of the
affected patients.
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Figure 2. Histopathologic features of dentigerous cyst (Hematoxylin-Eosin, 4X).
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Figure 3. Histopathologic features of cystic ameloblastoma (Hematoxylin-Eosin, 4Xx).

2. Materials and Methods

The medical files of all patients with odontogenic maxillary cysts diagnosed at the Department
of Human Pathology (University of Messina) between 2006 and 2016 were retrieved. Histological
diagnoses were performed according to the 4th edition of the WHO classification [1]. Maxillary
odontogenic cysts were categorized into three groups, inflammatory, developmental and neoplastic
cyst, independently of subtype; maxillary pseudocysts and non-odontogenic cysts were excluded.
Demographic data from each patient regarding age, gender and regional distribution (mandibular
and/or maxillary) were collected. Patient data were analyzed according to the histopathological features
of the lesions and underwent statistical analysis. SPSS version 17.0 statistical software (SPSS Inc.,
Chicago, IL, USA) was used to analyze data. P < 0.05 two sided was considered statistically significant.
For each group of odontogenic cysts (inflammatory, developmental, neoplastic) the numerical variable
(age) was expressed as mean, standard deviations (SD), median and range (minimum and maximum)
and the categorical variables (gender and region) as count and percentage. A non-parametric approach
was adopted as the sample size was small and the numerical variables were not normally distributed,
as verified by the Kolmogorov Smirnov test. x> test was used to examine the relationship between
categorical variables (gender and region) and lesions. Kruskall Wallis test was applied to evaluate the
existence of statistically significant differences among three groups regarding age

3. Results

The 356 total cases were classified as follows: 283 (79.5%) inflammatory, 43 (12.1%) developmental
and 30 (8.4%) neoplastic odontogenic cysts. (Table 1). Every cyst belonging to the neoplastic
was classified as unicystic ameloblastoma. Among patients with inflammatory odontogenic cysts,
208 (73.5%) were male patients. Regarding anatomic site, the mandibular region was affected in 58.7%
of cases and the maxillary region in 41.3%. Mean age was 47.72 + 17.05, median was 50, minimum age
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was 6 and maximum was 88. Out of 43 developmental odontogenic cysts, 23 (53.5%) patients were
male. Regarding region, the mandibular region was affected in 60.5% of cases and the maxillary region
in 39.5%. Mean age was 65 + 17.78, median was 46, minimum age was 8 and maximum 75. Out of 30
neoplastic odontogenic cysts, 20 (66.7%) patients were male. Regarding the site, the mandibular region
was affected in 66.7% of cases and the maxillary region in 33.3%. Mean age was 41.8 + 15.21, the median
was 40, the minimum age was 16 and the maximum 80. Analyzing the association between lesions and
gender, the most frequently found lesion among females was developmental odontogenic cyst (46.5%),
while among males the most frequently found lesion was inflammatory odontogenic cyst (73.5%).
This result proved significant at chi square(x2) test (p = 0.024). Examining the association between
lesions and region, both the mandibular and maxillary region were affected above all by inflammatory
odontogenic cysts but not in a significant way (p = 0.691). On relating different histological features to
age, the Kruskall-Wallis test was applied but it was not significant (p = 0.102), showing no relationship
between the considered variables (Tables 2 and 3).

Table 1. Classification of studied cystic lesions.

Frequency Proportion %
10C 283 79.5
DOC 43 12.1
NOC 30 8.4
Total 356 100

I0C, inflammatory odontogenic cysts; DOC, developmental odontogenic cysts; NOC, neoplastic odontogenic cysts.

Table 2. Demographic characteristic.

I10C DOC NOC p Value
Age, year (mean + SD) 47.72 +17.05 44.65 + 17.78 41.8 £15.21 0.102
Gender, n 0.024
Male 208 (73.5%) 23 (53.5%) 20 (66.7%)
Female 75 (26.5%) 20 (46.5%) 10 (33.3%)

I0C, inflammatory odontogenic cysts; DOC, developmental odontogenic cysts; NOC, neoplastic odontogenic cysts;
SD, standard deviation.

Table 3. Clinical distribution of studied cystic lesions.

Region Value I0C DOC NOC p Value
Mandibular 166 (58.7%) 26 (60.5%) 20 (66.7%) 0.691
Maxillary 117 (41.3%) 17 (39.5%) 10 (33.3%) :

I0C, inflammatory odontogenic cysts; DOC, developmental odontogenic cysts; NOC, neoplastic odontogenic cysts.

4. Discussion

Maxillary odontogenic cysts are characterized by different pathogenetic profiles [1] Knowledge of
clinical features, such as incidence can be crucial for correct diagnosis. The current study, performed in
a single institution, aimed to assess possible correlations between each group of odontogenic cysts
and demographic data that is, age, gender and regional distribution (mandibular and/or maxillary.
According to our data, odontogenic cysts are more common in males. This result is in line with data
reported in literature; the most frequent odontogenic cyst reported in literature indicates radicular
cyst as the most frequent inflammatory cyst [6-10]. Out of 356 total cases, inflammatory odontogenic
cysts are predominant with 79.5% (283), of which 73.5% of patients (208) were males (M:F = 2.7:1);
these data are in agreement with other similar studies [11-22], although different results were found
from other authors [23-28]. The higher incidence of inflammatory odontogenic cysts in males (73.5%),
compared to females (26.5%), induces one to think that the difference is related to the fact that men
are more likely to neglect oral hygiene [11,17,19,20,22]. The inflammatory nature of the lesion and
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the association with dental necrosis explains the infectious origin and this can be related to poor oral
hygiene which is lower in males. Regarding the anatomic site, the mandibular region was affected by
inflammatory odontogenic cysts in 58.7% of cases and the maxillary region in 41.3%, in agreement
with other studies by Avelar RL et al. [15] and Soluk Tekkesin M et al. [27]. However, these data
are not completely in line with the updated literature; other studies found that the maxillary region
was more affected by inflammatory odontogenic cysts than the mandibular region. The mean age of
patients affected by inflammatory odontogenic cysts was almost 47 years old and similar data have
been found in other studies present in literature. [11-28] Out of 43 developmental odontogenic cysts,
53.5% of patients (23) were males (M:F 1.1:1). Again, it has been found that this type of odontogenic
cyst presented a higher incidence in males and this data is confirmed in agreement with a high number
of similar studies [12-25,29-31]. Only in few other studies [21,26-28,32,33] the results demonstrated
that developmental odontogenic cysts affected more females than males. Nevertheless, regarding the
relationship between type of odontogenic cyst and gender, a statistically significant relationship (chi
square (x?); p = 0.024) was found; these results prove that males are more affected by inflammatory
odontogenic cysts and females are more affected by developmental odontogenic cysts. Regarding
anatomical site, the mandibular region was affected in 60.5% of cases and the maxillary region in 39.5%.
This is in agreement with literature as only in one study was the maxillary region more affected by
developmental odontogenic cyst than the mandibular region. The mean age of patients affected by
developmental odontogenic cyst was almost 45 years old and similar data have been found in other
studies present in literature [11-33]. Out of 30 neoplastic odontogenic cysts, 66.7% of patients (20) were
male. These data are in agreement with other similar studies by Ali MA et al. [13], Luo HY et al. [34]
but contrary to those found for inflammatory and developmental cysts, they did not represent a
statistically significant relationship; this suggests that both males and females are equally affected by
this type of lesion. Regarding the site, the mandibular region was affected in 66.7% of cases and the
maxillary region in 33.3% and this figure is in line with literature. The mean age of patients suffering
from neoplastic odontogenic cyst was almost 42 years old and similar data have been found in other
studies present in literature [13,27,33]. In all three types of lesions, the anatomic site did not correlate
in any statistically significant way. These data reveal that, while they present different anatomical
characteristics, maxillary and mandibular regions can be affected by different types of odontogenic
cysts with the same probability. This could be due to the fact that the infective process affects upper and
lower teeth with the same probability in inflammatory odontogenic cysts and an associated unerupted
tooth can be indifferently found in the maxillary or mandibular region regarding developmental cysts
or a neoplastic process can indifferently originate in the maxillary or mandibular region. Concerning
age of patients, there is no statistically significant relationship with all types of odontogenic cysts.
In detail, the range goes from childhood to old age with a mean age of 40-50 years old for each type of
odontogenic cyst. These data suggest that age did not represent a useful tool in the differentiation of
the three subtypes of odontogenic cyst. Regarding the prevalence of the inflammatory lesion with
respect to the other two groups of lesions, the results obtained from the current study are similar to
those reported by Kammer et al. [35], that found the root cyst as the most prevalent lesion, followed
by the odontogenic keratocyst and the dentigerous cyst. On the other hand, data concerning the
anatomical localization of the inflammatory cyst show some differences, with the inflammatory cyst
affect more frequently the maxilla, while observed malformative cysts sites are in agreement with the
results obtained in the current study. Additionally, Kammer et al. [35] found the average age of patients
affected by inflammatory cyst to be higher than those affected by malformative cyst, while the present
observed an overlap in the average age of patients affected by inflammatory and malformative cysts.
In conclusion, this study presents a retrospective comparative analysis of 356 cases of odontogenic
cysts. A significant association between odontogenic cystic lesions and patient gender was found.
No significant association between histological features of the lesion and age of patient was observed,
nor type of odontogenic disease and region (mandibular or maxillary).
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