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Epidemiological evaluation of

jaw cysts according to the new
WHO classification: a 30-year
retrospective analysis

Abstract: The aim of the present study was to analyze the epidemiology
of maxillofacial odontogenic and non-odontogenic cysts diagnosed
for 30 years in a Brazilian population. A retrospective descriptive
cross-sectional study was performed. Biopsy records were obtained
from the archives of a Brazilian referral center between 1989 and 2019.
Data regarding age, gender, anatomical location, and histopathological
diagnosis were collected and categorized. Further, a literature search
for similar studies was performed. A total of 6.994 biopsy records were
evaluated, but only 367 (5.24%) cases were classified as odontogenic
cysts (OC) or non-odontogenic cysts (NOC). Among all cystic lesions,
341 cases (92.9%) were OC and 26 cases (7.1%) were NOC. These lesions
were more common in females (n = 208 / 56.67%) and located mostly in
the mandible (n = 195 / 53.1%). In patients with OC, the radicular cyst
was the most frequent (n = 134 / 36.5%), followed by the dentigerous
cyst (n =101 / 27.5%) and the odontogenic keratocyst (n = 52 / 14.2%).
Patients with NOC had a higher frequency of epidermoid cyst (n = 12
/ 3.3%), oral lymphoepithelial cyst (n =7 / 1.9%), and nasopalatine duct
cyst m = 4 / 1.1%). The OCs were more prevalent than NOCs, and
inflammatory cysts were the most common among all the OCs.

Keywords: Odontogenic Cysts; Epidemiology; Diagnosis; Jaw Cysts.

Introduction

Cystic lesions are most commonly found in the jaw than in any other
bone, and are a frequent cause of swelling in the jaw region.! These
lesions can have similar clinical, radiographic, and even histopathological
characteristics, and their correct diagnosis is essential because some of
these pathologies are susceptible to recurrence and aggressive behavior."2

Cystic lesions have been classified over the years in different ways,
based on tissue origin, radiographic characteristics, or clinical behavior.?
Odontogenic cysts (OC) are bone-destructive lesions that originate from
epithelial and mesenchymal remnants of dental embryogenesis such as
the epithelial rests of Malassez, rests of Serres, and the dental follicle.
This characteristic may favor the jaw bones to be a frequent place for
the development of these lesions.>* On the other hand, non-odontogenic
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cysts (NOC) can be considered as a diverse group of
lesions that develop from non-odontogenic epithelium,
whose possible etiopathogenesis has been discussed
over the years.*¢

According to the most recent classification
proposed by the World Health Organization
(WHO), cystic lesions are categorized into OC
of inflammatory origin (radicular cyst (RC) and
inflammatory collateral cyst), developmental OC,
and NOC (dentigerous cyst (DC), odontogenic
keratocyst (OKC), lateral periodontal cyst, botryoid
odontogenic cyst, gingival cyst, glandular
odontogenic cyst, calcifying odontogenic cyst
(COC), orthokeratinized odontogenic cyst, and
nasopalatine duct cyst).

Since 1966, when the first histological definition
and classification of odontogenic cysts and tumors
was established, these lesions have evolved
continuously, and their classifications have been
modified to provide safer parameters to support
their diagnosis.® The greatest changes in the most
recent WHO classification are the replacement of
the keratocystic odontogenic tumor (KCOT) and
the calcifying cystic odontogenic tumor (CCOT) by
the OKC and COC, respectively.?

The WHO classification did not include dermoid,
epidermoid, and oral lymphoepithelial cyst (OLC).
However, they are considered NOCs of the maxillofacial
region by most authors.*" Similarly, residual cysts
were not considered as distinct lesion in this new
classification. Residual cysts differ from RCs by
demonstrating different biochemical properties due
to the lack of communication with the infected root
canal system, despite sharing similar histopathological
characteristics.!>31

In this context, epidemiological studies are a
reliable source of reference for health professionals
to assess and/or manage their patients with greater
precision.>® Demographic and clinical studies in
different populations have shown conflicting results
and NOCs are somewhat rare lesions.® Thus, this study
aimed to describe the frequencies of OC and NOC in
the oral and maxillofacial region histopathologically
diagnosed over 30 years in a Brazilian population,
according to the most recent classification proposed
by the WHO.
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Methodology

The study was approved by the Ethics Committee
of the Federal University of Pernambuco (approval
protocol 02680318.0.0000.5208) and is in accordance
with the guidelines of the Declaration of Helsinki.
This was a cross-sectional descriptive retrospective
study of OC and NOC, whose records from the last
30 years were obtained from the archives of a referral
center for oral diagnosis in Brazil. These lesions were
evaluated at the Oral Pathology Service of the Federal
University of Pernambuco.

OC and NOC were evaluated according to gender,
age, and anatomical location, based on the adapted
methodology proposed by da Silva et al.>.

All hematoxylin-eosin-stained slides of cases
previously diagnosed as OC or NOC were re-evaluated
by an oral pathologist according to the latest
WHO histopathological classification. For further
categorization, the residual cyst was considered
an inflammatory OC’ because it represents an RC
that remains in the jaw bone after extraction of the
affected tooth due to inadequate alveolar curettage.”'
Since the oral, dermoid, and OLC were not included
in the new classification, they were categorized
according to previous literature.""> Cases with missing
information in the medical records or specimens
with insufficient biological material were excluded
because of impossible diagnosis.

An extensive literature search was performed
to assess studies that evaluated the prevalence
of OCs and/or NOCs in Brazilian populations.
Observational studies written in English in
Brazilian populations were included. Exclusion
criteria were studies investigating the prevalence
of OC and/or NOC:s in specific age groups, studies
that did not report histopathological confirmation
of the diagnosis, studies published in another
language than English, and full text not available. All
electronic search strategies were used in the PubMed
database using the MeSH terms “odontogenic cysts”,
“nonodontogenic cysts”, “maxilla”, “mandible”,
and “prevalence”. All searches were conducted on
November 31, 2020. Sex, age, anatomical location,
and histopathological diagnosis were collected from
all included studies.



The data were analyzed by descriptive statistics,
using the IBM SPSS Statistics 20.0 program (IBM SPSS
Inc, Armonk, USA).

Results

A total of 6,994 oral and maxillofacial lesions were
diagnosed during the study period. Of those, 545
(7.79%) were diagnosed as OC and NOC. However,
due to the lack of clinical data or insufficient biological
material for histopathological re-evaluation, only 367
lesions (5.24%) were included in the research, being
341 (92.9%) classified as OC and 26 (7.1%) as NOC
(Table 1). According to the WHO classification,
residual cysts (n = 19) were included in the radicular
cyst category due to their similarities.

Table 2 shows the distribution of OC and NOC
according to age and gender. As intraosseous lesions,
the inflammatory OCs were located in the maxilla
or mandible. On the other hand, developmental
OC and NOC have varied anatomical distribution
and were categorized in extraosseous (Table 3),
and included oral lymphoepithelial cyst in tongue
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(n =7), dermoid cyst in jaw (n = 2) and in the skin
of the frontal region (n = 1), and epidermoid cyst in
jaw (n = 2), in the skin of the frontal region (n=3),
mouth floor (n=4), and jugal mucosa (n = 2).

Details about the studies from the literature review
are available in Table 4.

Discussion

Accurate data from epidemiological studies are
essential for the elaboration of disease treatment and
prevention strategies for a certain population. Such
data also allow actions to reduce the impairment
caused by aggressive and/or recurrent lesions.*"

The determination of risk groups can help
direct health and disease prevention actions with
greater precision.' Several studies show a higher
prevalence of OC and NOC in men,>*'”" but we
found a higher frequency of women (n = 208 /
56.67%), similar to previous surveys,*">* which
can be attributed to the cultural factor of women
usually consulting health professionals more often
than men.”!

Table 1. Frequency distribution of odontogenic and non-odontogenic cysts.

Cyst Frequency (n)

Inflammatory odontogenic cysts
Radicular cyst 134
Inflammatory collateral cyst 32

Developmental odontogenic cysts

Dentigerous cyst 101
Odontogenic keratocyst 52
Gingival cyst 1
Glandular odontogenic cyst 7
Calcifying odontogenic cyst 12
Orthokeratinized odontogenic cyst 2

Developmental non-odontogenic cysts

Nasopalatine duct cyst 4
Oral lymphoepithelial cyst 7
Dermoid cyst 3
Epidermoid cyst 12
Total in group 367
Total in geral 6994

Percentage in group (%) Percentage in total (%)

36.5 1.9
8.7 0.4
27.5 1.4
14.2 0.7
0.3 0.01
1.9 0.10
3.3 0.17
0.5 0.02
1.1 0.05
1.9 0.10
0.8 0.04
3.3 0.17
100

52
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Table 2. Distribution of odontogenic and non-odontogenic cysts according to age and gender.

Cye Age Gender Total
Mean (= SD) Female Male n
Inflammatory odontogenic cysts
Radicular cyst 36.50 (= 17.28) 63 71 134
Inflammatory collateral cyst 26.03 (= 4.51) 26 6 32
Developmental odontogenic cysts
Dentigerous cyst 23.77 (= 11.91) 66 35 101
Odontogenic keratocyst 33.60 (= 20.01) 28 24 52
Gingival cyst 26.00 (-) 1 - 1
Glandular odontogenic cyst 55.43 (= 20.69) 3 4 7
Calcifying odontogenic cyst 2517 (= 21.54) 6 6 12
Orthokeratinized odontogenic cyst 47.00 (= 4.24) 0 2 2
Developmental non-odontogenic cysts
Nasopalatine duct cyst 47.00 (= 17.32) 3 1 4
Oral lymphoepithelial cyst 45.57 (= 6.40) 7 0 7
Dermoid cyst 34.00 (= 19.47) 1 2 3
Epidermoid cyst 32.17 (= 20.13) 4 8 12
Total (%) 31.81 (= 17.09) 208 (56.67) 159 (43.32) 367
Table 3. Distribution of odontogenic and non-odontogenic cysts according to anatomical site.
Cyst Maxilla Mandible Extraosseous
Radicular cyst 91 43
Inflammatory collateral cyst 0 32
Dentigerous cyst 26 75
Odontogenic keratocyst 16 36
Gingival cyst 1
Glandular odontogenic cyst 5 2
Calcifying odontogenic cyst 7 5
Orthokeratinized odontogenic cyst 1 1
Nasopalatine duct cyst 4
Oral lymphoepithelial cyst 7
Dermoid cyst 3
Epidermoid cyst 12
Total (%) 150 (40.87) 195 (53.13) 22 (5.99)

Regarding age, in general, the majority of
our sample was in their thirties, similar to some
previous evaluations.>*¢11192022 However, other
studies have reported different age groups being
more affected, with an average age between 43 and
45 years.®” Few surveys have categorized these
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cysts according to age group, but da Silva et al.”®
highlights the importance of this analysis, which
facilitates the understanding of the characteristics
inherent to each age group. As humans present
physiological and behavioral changes in each stage
of life, the treatment and prognosis of diseases
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Table 4. Distribution of odontogenic and non-odontogenic cysts from the present study and selected references in

Brazilian populations.

Gender (%
ey fear F e )M (pre\//\cﬁche)
Present study (2020) (43.33)  (56.67) 3rdof|ei?2de
é%h]o;);Vosconcelos o070 gy I decode
Nonaka et al. (2011)" 655) (345 3 decade
Souza et al. (2010} 559)  (4aq) ¢ decade
Avelar ef al. (2009)7¢ 2.4)  (s7.6) "o decode
Gross-mann ofal. (2007)¢  (49.26)  (48.78) O 0ee0e

must consider the age factor. According to the
literature review, these lesions have the highest
prevalence in people in the third decade of life in
Brazilian populations.

The location of a lesion is a relevant diagnostic
factor for complex cases that require a differential
diagnosis.? In the population of this study, the
mandible was a slightly more frequent location
(n =195/ 53.13%) for OC and NOC, in agreement
with several previous evaluations.>'7?>2

Several authors cited the RC as the most frequent
group of inflammatory odontogenic cystic lesions,
including in Brazilian populations,3*91017.2024
corroborating the results of this study, where 36.5%
were RC lesions. The high incidence of RCs can be
related to the poor oral health conditions of the
general population and the lack of public incentives to
prevent oral infections,*" leading to the development
of dental caries, which can progress to pulp necrosis
and the formation of inflammatory periapical lesions,
such as RCs.

The DC and OKC also had relatively high
frequencies (n = 101/ 27.5% and (n = 52/ 14.2%,
respectively) confirming previous results.31719222
However, according to Mohajerani et al.,” the most
prevalent OCs were OKCs (n =50 / 32.1%) followed by
DCs (n =40/ 25.6%) and RCs (n = 27/ 19.9%). Despite
the known high incidence of RCs, their prevalence
could be higher if periapical lesions were sent for
analysis more often by dentists.

Localization  Prevalence of odontogenic Prevalence of
(%) cyst (n/%) non-odontogenic cyst (n/%)
M(05r:1d12b)|e Radicular cyst (134/36.5) Epidermoid cyst (12/3.3)
Maxilla . Nasopalatine duct cyst
(42.2%) NSRS (31/43.66)
Floor of the . Nasopalatine duct cysts
mouth (80) Not avaliable (32.8)
Maxill : )
(503X.|83] Radicular cysts (61.4) Not avaliable
Mc(g(ii)ble Radicular cyst (265/52.2) Not avaliable
Maxilla Nasopalatine duct cyst

Radicular cyst (1.772/61)

(50.9) (64/2.2)

The OKC is an aggressive lesion with marked
tendency for recurrence. When classified as a tumor,
it was the most common one.”” However, when
categorized as a cystic lesion, the OKC was the third
most common lesion in the evaluated population. The
OKC was more common in males and the mandible
was the most affected location.” The criteria used by
the WHO to change the classification of OKC were
its aggressive behavior, high recurrence rate, and
mutations of the PTCH gene. The molecular/genetic
changes that occur in some OKCs can influence their
biological behavior; however, such changes do not
yet characterize OKCs as lesions of neoplastic origin,
but rather cystic.?

Although some researchers reported that the
most prevalent NOC cyst was the NDC,%1%! this
study found the epidermoid cyst (n = 12/ 3.3%) as
the most prevalent NOC lesion followed by the OLC
(n=7/ 1.9%). Because the pathogenesis of these lesions
remains unknown, inferences about this prevalence
cannot be drawn from the present study.

Third molars erupt at around 20 years of age,*
and the development of OC can occur during the
process. According to Godoy et al.?, the DC is a
developmental follicular cyst that adheres to the
cementoenamel junction region of an unerupted
tooth. For these authors, the squamous metaplasia
of the reduced enamel epithelium adheres to the
stratified epithelium, where this epithelium will be
predominantly continuous and thin. In the study
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by Shin et al.,*® a high prevalence of DCs was found
in young adults during the period of third molar
eruption, similar to our findings.

In the present study, all cases of inflammatory
collateral cyst occurred in the mandible. As known,
these cysts are associated with a history of recurrent
or persistent pericoronitis in lower third molars. The
inflammation due to the accumulation of food in the
area, with subsequent proliferation of bacteria can
lead to the development of the cyst.” Similar results
were reported by others studies.'>?

The clinical and radiographic analysis are
fundamental tools for a differential diagnosis.?
However, the high sample loss in this research
indicates the negligence of health professionals with
the management of clinical records. Thus, the careful
surgical manipulation of the lesions, appropriate
fixation of the sample, and documentation of the
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largest possible number of clinical and radiographic
data are highly recommended for minimizing losses
and obtaining conclusive reports.

Conclusion

The new WHO classification of cystic lesions did
not impact the diagnosis or the epidemiological profile
of these lesions in a Brazilian population sample. The
results with the new classification were similar to
several previous studies in Brazilians populations.
The OCs were more prevalent than NOCs and
inflammatory cysts are the most common OCs.
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