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Abstract

Objectives. To determine the prevalence of odontogenic cysts and tumors along with
age range, sex distribution, site of presentation and also to identify the most common
type of odontogenic cyst and tumor among the population of coastal Karnataka over
a 10-year period.

Methods. Data was collected from patient records and histologically diagnosed
cases of odontogenic cysts and tumors. The age, gender of patients, as well as the
site of lesion was recorded.

Results. A total of 167 cases were retrieved. Among them, 125 cases were diagnosed
as odontogenic cysts and 42 cases were odontogenic tumors. Radicular cyst was
the most frequently diagnosed cyst and unicystic ameloblastoma was the most
frequently diagnosed tumor. A strong predilection for males was observed for both the
odontogenic cysts and odontogenic tumors. Odontogenic cysts were more commonly
seen in individuals in the age range 21-41 years, while odontogenic tumors were
frequently seen in individuals in the age range 1-20 years.

Conclusion. This study provides an epidemiological profile of odontogenic cysts
and odontogenic tumors among a rural population of coastal Karnataka. There is
a notable variation in demographic profile of odontogenic cysts and odontogenic
tumors in this population when compared with other populations.

Keywords: odontogenic cysts, odontogenic tumors, pathogenesis, rests of Serre,
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Introduction

Odontogenic cysts and tumors
are a diverse group of lesions originating
from the tissue remnants of the tooth
forming apparatus or due to inflammation
[1,2]. A cyst may or may not be lined
by epithelium. The World Health
Organization (WHO) has classified
epithelial cysts as odontogenic cysts which
may be developmental or inflammatory in
origin, and non-odontogenic cysts, namely
nasopalatine and nasoalveolar. Cysts
without epithelial lining (pseudocysts) are
non-neoplastic bone lesions which include
solitary bone cyst and aneurysmal bone
cyst [3].

Developmental cysts are formed
by activation of odontogenic cell rests
entrapped within the bone tissue or
gingival tissue of the jaws, such as the
epithelial remains of Malassez, cell rests

of Serres, or the enamel organ, whereas
inflammatory cysts are associated with
inflammation. They exhibit slow growth
and a tendency towards expansion [4,5],
causing bone or tooth resorption, fracture,
or tooth displacement [6].

Odontogenic  tumors comprise
a heterogeneous group of lesions that
develop on the gnathic bones, that ranges
from hamartomas to benign and malignant
neoplasms of variable aggressiveness.
They are classified as epithelial, ecto-
mesenchymal, and mesenchymal
tumors, among which the most frequent
odontogenic tumors are ameloblastomas,
and odontomas [7,8].

Despite the importance of these
lesions the information regarding
the demographic profile in different
populations is scarce. The present study
was designed to know the relative
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frequency of odontogeinc cyst and tumors, to know their
clinic-pathological characteristics and to determine the
frequency of odontogenic cysts and tumors concerning the
age, gender distribution and the site of the lesions in coastal
Karnataka population.

Materials and method

This survey was approved by the institution ethics
committee (IEC 424/2016). A retrospective analysis
was carried out on all the histopathologically diagnosed
cases of odontogenic cysts and tumors that were reported
between the years 2006 and 2016 at the Department of Oral
pathology and Microbiology. They were assessed in terms
of frequency, age, sex, and their anatomical distribution. To
classify the location of the cysts and tumors, each jaw was
divided into an anterior and a posterior zone. The anterior
zone included the incisors, canines and the posterior zone
consisted of premolars, molars and ramus/tuberosity.

Statistical analysis

Statistical analysis was carried out using the SPSS
package (version 15). Mean +/- SD, minimum and maximum
was used to summarize the age. Frequency with percentage
was used to summarize the categorical variables.

Results

The retrospective study of odontogenic cyst and
tumors reported to the department of oral pathology and
microbiology between 2006-2016 was performed, which
consisted of total 125 cases of odontogenic cysts and 42
cases of odontogenic tumors.

Among 125 cases of odontogenic cysts, 76
(60.8%) cases were radicular cysts, followed by 28
(22.4%) cases of dentigerous cyst and 17 (13.6%)
cases were odontogenic keratocysts, 2 (1.6%) cases of
orthokeratinized odontogenic cyst, 1 (0.8%), case each of
calcifying odontogenic cyst, and glandular odontogenic
cyst. Thus, based on statistical analysis, radicular cyst was
found to be the most prevalent odontogenic cyst is this
population (Figure 1).
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Figure 1. Frequency of odontogenic cysts among the rural coastal
Karnataka population.
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Out of 125 cases of odontogenic cyst 53 (42%)
cases were seen in the age range of 21 to 40 years,
indicating that the odontogenic cyst occurred most
commonly in the 2™ to 4" decades of life followed
by 35 (28%) cases between the age range of 1-20 years;
26 (20.8%) cases occurred between 41 to 60 years and
13 (10.4%) cases occurred between 61 to 80 years
(Figure 2).
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Figure 2. Distribution of odontogenic cysts among the different
age groups. OKC- odontogenic Keratocyst, OOC- orthokeratinized
odontogenic cyst.

Among the 125 cases of odontogenic cysts,
85(68%) of the cases occurred in males and 40 (32%)
cases were seen in females (Figure 3). Among the 125
cases 53 (42.4%) cases were seen in the posterior
mandible followed by 41(32.8%) cases in the anterior
maxilla, 16 (12.8%) cases in the posterior maxilla and 12
(9.6%) cases in the anterior mandible. Hence the posterior
mandible was the most common site for the odontogenic
cysts (Figure 4).
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Figure 3. Distribution of the various odontogenic cysta based on
the gender of the patients. OKC- odontogenic Keratocyst, OOC-
orthokeratinized odontogenic cyst.
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Figure 4. Distribution of odontogenic cysts based on the site
of occurrence in the jawbones. OKC- odontogenic Keratocyst,
OOC- orthokeratinized odontogenic cyst

Out of 42 cases of odontogenic tumors, 16 (38%)
cases were of unicystic ameloblastoma followed by 10
(23%) cases of follicular amelobalstoma, 4 (9.5%) cases of
Plexiform unicystic ameloblastoma cases, 3 (7.1%) cases
of odontoma, 3 (7.1%) cases of adenomatoid odontogenic
tumors, 1 (2.3%) cases of benign cementoblastoma, 1
(2.3%) cases of desmoplastic ameloblastoma, 1 (2.3%)
cases of odontogenic myxoma. 2 (3.2%) cases of peripheral
odontogenic fibroma, 1 (2.3%) cases of peripheral
odontogenic fibroma with calcification. Thus, unicystic
ameloblastoma was the most common odontogenic tumor
that was manifested by this population (Figure 5).
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Figure 5. Frequency of odontogenic tumors among the rural
coastal Karnataka population.

Among the 42 cases, 14 (33.3%) cases occurred in
the patients of the age range 1 to 20 years, 11 (26.1%) cases
in the age range of 21-40 years, 13 (30.9%)cases occurred
in the age range 41-60 years and 1 (2.3%) case was seen
in the age range of 61-80 years (Figure 6). Among the 42
cases, 20 (47.6%) cases occurred in males, while 16 (38%)
cases were seen in females (Figure 7).
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Figure 6. Distribution of odontogenic tumors among the age
groups.
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Figure 7. Frequency of odontogenic tumors based on their gender.

Among the 42 cases, 22 (52.3%) cases occurred
in the posterior mandible cases, 10 (23.8%) cases in the
anterior mandible, 3 (7.1%) cases in the posterior maxilla
and 1 (2.3%) in the anterior maxilla (Figure 8).
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Figure 8. Distribution of odontogenic tumors based on the site of
occurrence in the jawbones.
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Discussion

According to the previous studies mentioned in the
literature, odontogenic cysts are diagnosed in 7 % to 12%
of all maxillofacial biopsies [9-11]. Radicular cyst also
known as periapical cyst is the most common inflammatory
cyst that results from epithelial proliferation within an
inflammatory focus, due to dental caries resulting in pulpal
infection leading to death and necrosis of the pulp [12].
Radicular cyst accounted for 60.8% of all cysts in our
study, occurring more frequently in the anterior maxilla,
which is in accordance with other studies done by Procket
et al. (72.5%) [11], Koseoglu et al. (56.9%) [13], Jones et
al. (60.3%) [14] on UK population. In a study conducted
by Al-Rawi et al. [15]. in UAE population, similar findings
were obtained (69.1%); our study is also in accordance with
the study conducted by Grossmann et al. [16] in Brazilian
population (61%).

Odontogenic cysts showed male predilection
(66.4%), compared to females (32%), which is analogous
with studies conducted in other countries with frequencies
ranging from 52.5 t0 65.0 % [9,10,14-17]. Conflicting these
results, female predominance was found in the Brazilian
population [18]; also, in a study conducted in Luthiana
population females predominated with a ratio of 1:2.6 [10].

As per the present study the most frequently affected
site is the posterior mandible (42.4%), followed by anterior
maxilla (32%), which is comparable with the studies done
by other investigators [10,14,15,17,18].

Contradictory to these results, studies conducted by
Varinauskas et al. [19] maxilla was found to be the most
frequently affected site with a ratio of 1.5:1, Baghaei et al.
[2]and Bataineh et al. [20] reported the same pervasiveness
of odontogenic cysts in both jaws. The peak incidence of
odontogenic cyst in our study was found to be between 20
to 40 years, which virtually is in accordance with other
studies where they found the prevalence between 30-50
years [20,21].

Odontogenic tumors have variable incidence
worldwide and may present regional differences. The
studies done by Daley et al. [22] and Taylor et al. [23] in
North America, Ochsenius et al. [24], Santos et al. [25],
in South America, and Tamme et al. [26] in Europe have
shown the a frequency of odontogenic tumors lower than
3%. In Asia and Africa the lesions represented 8.99 and
9.6%, respectively [27-29], while an Iranian series had a
frequency of 1.9% and Brazil 4.8% [30].

Inasurvey among Brazilian population, keratocystic
odontogeinc tumor was found to be more prevalent [7],
which was in accordance with the studies conducted
in Turkey where they found KCOT and odontomas to
be prevalent [31]. Other investigations show higher
prevalence of ameloblastoma, as reported by studies from
Japan, Nigeria, China, Tanzania and Sri Lanka [32], which
is in accordance with Chawla et al. [33] in India. In the
current institutional study unicystic ameloblastoma (38%)
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was found to be the most frequently occurring odontogenic
tumor. It is a variant of solid multicystic ameloblastoma,
less aggressive and with variable recurrence rate. It usually
presents as one or more nodules of odontogenic epithelium
projecting from the cyst into the cystic lumen [21].

The odontogenic tumors occurred more frequently
between the age of 21-40 years, being rare after 7" decade,
with a male prevalence [33-34]; contradictory to this was
the Brazilian study where they found female predominance
[30]. Posterior mandible was found to be the most common
site of occurrence which are comparable to other studies
[28-35].

Although the lesions occurred more frequently
between 21-40 years, it is remarkable that surveys carried
out among population under the age of 20 years, higher
prevalence of odontogenic tumors in the years has been
established, which is in accordance with our study. The
incidence of these tumors, in young people of Argentina,
has been reported 7% and in Libya 16.4%. Thus the
difference in the prevalence of odontogenic tumors in
different parts of the world suggests that the incidence
of these lesions is probably related to the racial and
environmental factors [2].

Odontogenic cyst and tumors are derived from
the odontogenic tissue that constitute a diverse group of
lesions, as these lesions originate through some alteration
from the normal pattern of odontogenesis thus reflecting
the diversity of the development of the dental structures.
The diagnosis of odontogenic cyst and tumors should be
based on careful examination of clinical, radiographic, and
histopathological features, as many of these lesions share
the same clinical and radiographical features.

Conclusion

The present study provides epidemiological
information of odontogenic cysts and tumors at an
institutional level. The variation in relative incidences of
odontogenic cysts and tumors among different population
were noted which may be attributed to the geographic
variations. According to the present study we found a
higher incidence of odontogenic cyst than odontogenic
tumors, with a male predilection, age range of 1 to 20 years
for odontogenic tumors, whereas odontogenic cysts were
found more frequently between the age range of 21-40
years, posterior mandible being the most common site.
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