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RESUMO

Este estudo investigou a frequéncia do cisto odontogénico calcificante (COC)
submetido a analise histopatolégica em diferentes regides geograficas do Brasil. Em
uma analise retrospectiva (1953-2016), arquivos de biopsias de 10 centros de
Patologia Oral e Maxilofacial localizados em diferentes estados do Brasil: Goias,
Minas Gerais, Para, Rio de Janeiro, Rio Grande do Norte, Rio Grande do Sul, Santa
Catarina e Sao Paulo foram analisados. Dados demograficos, caracteristicas
clinicopatologicas, aspectos radiograficos e tipos de bidpsia foram avaliados
descritivamente. O teste Mann-Whitney foi utilizado para determinar a associacao
entre sintomas, tempo de evolucao e tamanho da lesdo. A significancia estatistica foi
estabelecida como p<0,05. O diagndstico do COC foi de acordo com a classificacao
da Organizacdo Mundial de Saude (2017). Adicionalmente, uma revisao da literatura
de série de casos de COC foi realizada em quatro bases de dados eletrdonicas
(PubMed, Medline Ovid, Web of Science e Scopus). Dos 198.350 espécimes de
biopsias exploradas, 268 casos de COC foram avaliados, representando 0,1% das
lesBes orais dos centros estudados. Em geral, individuos do sexo feminino (n=142,
54.0%), na segunda década de vida (n=76, 31.0%) com acometimento da maxila
(n=141, 54.4%) foram os mais afetados. O tamanho médio das lesGes dos individuos
sintométicos foi maior que o dos casos assintomaticos (p=0,026). A revisdo da
literatura apresentou maior frequéncia dos casos de COC na Asia (186 casos) e na
Europa (68 casos), acometendo principalmente os homens (n=247, 56.2%) na terceira
década de vida. O COC é uma lesédo rara. Novos dados sobre as caracteristicas
clinicopatologicas de 268 casos foram adicionados a literatura. Os dados referentes
ao género e idade dos pacientes brasileiros aqui relatados séo diferentes dos achados
de séries de casos relatados ja na literatura. Este estudo fornece informacgdes que
podem ajudar os clinicos, patologistas e cirurgifes no diagnostico e manejo do COC.

Palavras-chave: Cistos. Neoplasias. Anormalidades da Boca. Arcada Osseodentaria.
Medicina Bucal. Patologia Bucal. Epidemiologia.



ABSTRACT

Calcifying odontogenic cyst: a multicenter study

This study investigated the frequency of calcifying odontogenic cyst (COC) submitted
to histopathological analysis in different geographic regions of Brazil. In a retrospective
analysis (1953-2016), biopsy files of 10 Oral and Maxillofacial Pathology centers
located in different states of Brazil: Goias, Minas Gerais, Para, Rio de Janeiro, Rio
Grande do Norte, Rio Grande do Sul, Santa Catarina and Sao Paulo were analyzed.
Demographic data, clinicopathological characteristics, radiographic aspects and
treatment were evaluated descriptively. The Mann-Whitney test was used to determine
the association between symptoms, evolution time and lesion size. Statistical
significance was set as p<0.05. The diagnosis of COC was according to the
classification of the World Health Organization (2017). In addition, a literature review
of case series was carried out in four electronic databases (PubMed, Medline Ovid,
Web of Science and Scopus). Of 198,350 specimens of biopsies analyzed, 268 cases
of COC were surveyed, representing 0.1% of the oral lesions at the centers studied.
Overall, female patients (n=142, 54.0%) in their second decade of life (n=76, 31.0%)
and the maxilla (n=141, 54.4%) were more affected. The mean lesion size of
symptomatic individuals was larger than that of cases without symptoms (p=0.026).
The literature review showed a higher frequency in Asia (186 cases) and Europe (68
cases), mainly affecting men (n=247, 56.2%) in the third decade of life. COC is a rare
lesion. Additional data on the clinicopathological features of 268 cases have been
added to the literature. Data regarding gender and age of the Brazilian patients
reported herein are different with findings of case series and retrospective studies
reported in the literature. This study provides information that could help clinicians,
pathologists, and surgeons in the diagnosis and management of COC.

Keywords: Cysts. Neoplasms. Mouth Abnormalities. Jaw. Oral Medicine. Oral
Pathology. Epidemiology.
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1 CONSIDERACOES INICIAIS

A primeira descricdo detalhada do cisto odontogénico calcificante (COC) foi
publicada em 1962 por Gorlin et al. (1962), seguida de uma descricdo por Gold em
1963 (GOLD, 1963), na ocasido, a lesdo foi denominada como cisto de Gorlin.
Entretanto, o COC ja havia sido descrito anteriormente por Thoma nos Estados
Unidos. O autor apresentou a primeira evidéncia radioldgica do COC associada a um
odontoma. Rywkind na Russia, Bloodgood nos Estados Unidos e Sato no Japéao
também documentaram esse cisto odontogénico (IDE et al., 2015).

Algumas nomenclaturas foram atribuidas ao COC devido as distintas
caracteristicas clinicas, radiograficas e microscopicas. Gorlin et al. (1962) o
denominaram como uma entidade patologica distinta e de lesdo cistica nao-
neoplasica. No entanto, Praetorius et al. (1981) propuseram uma nova classificacdo e
revisaram o potencial dessa lesdo. Em 2005, a Organiza¢do Mundial de Saude (OMS)
denominou essa lesdo como tumor odontogénico cistico calcificante, além de definir
as outras variaveis, tumor dentinogénico de células fantasmas e carcinoma
odontogénico de células fantasmas, como entidades patologicas distintas (BARNES
et al., 2005). No entanto, em 2017, a OMS definiu o COC como uma lesao cistica
simples revestida por epitélio tipo ameloblastomatoso, que contém acumulos focais
de células-fantasma (EL-NAGGAR et al., 2017).

Os COCs representam aproximadamente 1% dos cistos dos maxilares
(ARRUDA et al., 2018; DE SOUZA et al., 2010; JAEGER et al., 2017; JOHNSON et
al., 2014; JONES, CRAIG e FRANKLIN, 2006). Mesmo raro, alguns casos de COC
periféricos acometendo gengiva/rebordo alveolar em individuos jovens foram
descritos na literatura (DE ARRUDA et al., 2018a). Recentemente, dados
demograficos, caracteristicas clinicopatolégicas, achados radiograficos, tratamento e
recorréncia dos COCs foram discutidos em uma revisao sisteméatica da literatura (DE
ARRUDA et al., 2018a). Aproximadamente 367 casos foram reportados, sendo os
continentes com maior nimero de casos a Asia, seguido da Europa e da América do
Norte. De forma geral, homens e mulheres foram afetados igualmente, numa relacao
homem-mulher de 1,0:1, com predilecido para a segunda década de vida.
Interessantemente, a grande maioria dos casos de COC s&do totalmente

assintomaticos e, diagnosticados fortuitamente durante o exame radiolégico. Quando
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sintomaticos, um discreto aumento de volume tem sido descrito como o principal
achado clinico (BUCHNER, 1991; LUCCHESE et al., 2011). Ademais, as lesdes
ligeiramente ocorrem na mandibula, com discreta ocorréncia pela regido anterior dos
maxilares (DE ARRUDA et al., 2018a; GORLIN et al., 1964; HABIBI et al., 2011; IIDA
et al., 2006; IRANI e FOROUGHI, 2017; LUCCHESE et al., 2007; SHAMASKIN,
SVIRSKY e KAUGARS, 1989).

Radiograficamente, pode se apresentar como imagem radiolicida uni ou
multilocular (DE ARRUDA et al., 2018a; GALLANA-ALVAREZ et al., 2005; IRANI e
FOROUGHI, 2017; LUCCHESE et al., 2007). As margens podem variar de bem
definidas e corticalizadas, como pobremente definidas (CHINDASOMBATJAROEN et
al., 2007; DE ARRUDA et al., 2018a; MARQUES et al., 2010). Além de poder
apresentar evidéncia de pequenos focos de massa calcificada que aparecem como
areas salpicadas brancas ou granulos pequenos e homogéneos; ou mostrar-se como
massa sélida e amorfa (WHITE e PHAROAH, 2015). A calcificacdo € uma importante
caracteristica radiogréfica na interpretacdo dessa lesdo, porém sendo detectada em
apenas cerca da metade dos casos. As caracteristicas microscépicas confirmam que
as massas calcificadas podem n&do necessariamente ser observadas no exame
radiografico, embora possam ser encontradas microscopicamente (DANIELS, 2004;
MARQUES et al.,, 2010). Em quase um terco dos casos de COC, as lesdes
radioltcidas estdo associadas a dentes ndo erupcionados, sendo mais frequente o
canino em ambos os maxilares. Muitos desses cistos apresentam-se com um diametro
aproximadamente de dois a quatro centimetros e reabsorcao radicular e divergéncia
dos dentes adjacentes tem sido observadas com certa frequéncia (DE ARRUDA et al.,
2018a; IRANI e FOROUGHII, 2017; ROJO et al., 2017).

Histologicamente, o COC é caracterizado por uma camada basal bem definida
no revestimento epitelial, com um estrato sobrejacente composto por células epiteliais
gue se assemelham ao reticulo estrelado do 6rgdo do esmalte e massas de células
epiteliais fantasmas localizadas no revestimento epitelial cistico ou na capsula fibrosa.
Dentina displasica e areas de formacédo de tecido mineralizado dental podem
ocasionalmente ser detectadas (EL-NAGGAR et al., 2017; LEDESMA-MONTES et al.,
2008; YOSHIDA et al., 2001). Ainda, o COC pode ser identificado em associacdo a
outras lesdes odontogénicas, como odontoma, fiboroma ameloblastico, cisto dentigero,

tumor odontogénico adenomatoide, ameloblastoma, fibro-odontoma ameloblastico,
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ceratocisto odontogénico e cisto odontogénico ortoceratinizado (DE ARRUDA et al.,
2018a; IDE et al., 2019; LEDESMA-MONTES et al., 2008; LUCCHESE et al., 2011).

O tratamento para os COCs € a excisdo cirargica. A recomendac¢do para as
modalidades intradsseas geralmente é conservadora e consiste na enucleacdo com
curetagem (DANIELS, 2004; DE ARRUDA et al., 2018; MARQUES et al., 2010;
TOMICH, 2004). As recidivas do COC séao baixas e o prognéstico é considerado bom
na maioria dos casos (DE ARRUDA et al., 2018). Mesmo sendo raro, alguns casos de
tumor dentinogénico de células fantasmas e de carcinoma odontogénico de células
fantasmas foram reportados como sendo lesdes recorrentes do COC (DE ARRUDA
et al., 2018).

Alguns estudos epidemiologicos com grande namero de casos de COC foram
publicados fornecendo o conhecimento necessario para conhecer e determinar o perfil
clinico, radiogréfico e histopatolégico do COC nas diferentes regides geogréficas do
mundo (HABIBI et al., 2011; IRANI e FOROUGHI, 2017; LEDESMA-MONTES et al.,
2008; LUCCHESE et al., 2011). No entanto, os relatos de séries de casos de COC na
Ameérica do Sul sdo incomuns (ARRUDA et al., 2018; FREGNANI et al., 2003; GOMES
DA SILVA et al., 2014). Além de que, estudos multicéntricos epidemiol6gicos com
base em laudos histopatolégicos de bidpsias orais e maxilofaciais sdo de grande
importancia por fornecer informacgcdes Uteis que podem ajudar os clinicos, o0s
patologistas orais e maxilofaciais, bem como os cirurgiées no diagnéstico e manejo
dos individuos afetados com les6es bucais (DE ARRUDA et al., 2017; DE ARRUDA
et al., 2018b; DE ARRUDA et al., 2019; SILVA et al., 2017; SILVA et al., 2018; SILVA
et al., 2018; VASCONCELOS et al., 2018).

Nesse contexto, o objetivo deste estudo multicéntrico foi determinar a
frequéncia do COC entre as lesdes que foram submetidas a exame histopatologico
em cinco regides geogréaficas do Brasil. Adicionalmente, os dados demogréficos, as
caracteristicas clinicopatoldgicas, os aspectos radiograficos e tratamento dos COCs

foram comparados com os estudos obtidos através de uma revisdo da literatura.

1.1 Objetivos da pesquisa

1.1.1 Objetivos gerais
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Este estudo investigou a ocorréncia do COC com base nos arquivos de bidpsias
de centros de Patologia Oral e Maxilofacial localizados em diferentes estados do
Brasil: Goias, Minas Gerais, Para, Rio de Janeiro, Rio Grande do Norte, Rio Grande
do Sul, Santa Catarina e S&o Paulo. Ademais, os dados analisados dos COCs foram
comparados com as informacfes dos estudos obtidos através de uma revisdo da

literatura.

1.1.2 Objetivos especificos

a) Analisar os dados demograficos, as caracteristicas clinicopatolégicas, os
aspectos radiograficos e tipo de bidpsia dos COCs;
b) Realizar uma revisdo da literatura de estudos retrospectivos e séries de

casos de COCs.
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2 METODOLOGIA EXPANDIDA

2.1 Estudo multicéntrico

2.1.1 Considerac0es éticas

O estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade
Federal de Minas Gerais (Numero do Parecer. 2.692.400 e CAAE:
89194618.0.1001.5149) (Anexo A), e foi realizado de acordo com os principios éticos
Declaragao de Helsinque (BELSEY, 1978).

2.1.2 Desenho do estudo

Este foi um estudo do tipo observacional retrospectivo.

2.1.3 Populacgéo e selecdo da amostra

Foram avaliados laudos histopatolégicos de bipsias de COC. Os dados foram
obtidos de 10 centros de referéncia de patologia oral e maxilofacial no Brasil:

a) Departamento de Diagnostico Oral e Patologia Geral da Faculdade de
Odontologia da Universidade Federal Fluminense (Rio de Janeiro). Periodo da
analise dos casos entre 2014 a 2016;

b) Laboratério de Patologia Bucal do Centro Universitario do Para (Para). Periodo
da andlise dos casos entre 2008 a 2016;

c) Laboratério de Patologia Bucal, Centro Goiano de Doencas da Boca da
Faculdade de Odontologia da Universidade Federal de Goias (Goias). Periodo
da andlise dos casos entre 1996 a 2016;

d) Departamento de Semiologia e Clinica da Faculdade de Odontologia da
Universidade Federal de Pelotas (Rio Grande do Sul). Periodo da analise dos
casos entre 1959 a 2016;
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e) Departamento de Clinica, Patologia e Cirurgia Odontoldgicas da Faculdade de
Odontologia da Universidade Federal de Minas Gerais (Minas Gerais). Periodo
da analise dos casos entre 1953 a 2016;

f) Departamento de Patologia e Diagnostico Oral da Faculdade de Odontologia
da Universidade Federal do Rio de Janeiro (Rio de Janeiro). Periodo da analise
dos casos entre 1975 a 2016;

g) Departamento de Odontologia, Programa de Pés-graduacédo em Patologia Oral
da Universidade Federal do Rio Grande do Norte (Rio Grande do Norte).
Periodo da analise dos casos entre 1978 a 2016;

h) Departamento de Odontologia Conservadora, Disciplina de Patologia Bucal da
Faculdade de Odontologia da Universidade Federal do Rio Grande do Sul (Rio
Grande do Sul). Periodo da analise dos casos entre 1953 a 2016;

i) Departamento de Patologia do Centro de Ciéncias da Saude da Universidade
Federal de Santa Catarina (Santa Catarina). Periodo da analise dos casos
entre 2006 a 2016;

j) Departamento de Estomatologia, Disciplina de Patologia Oral e Maxilofacial da
Faculdade de Odontologia da Universidade de Sédo Paulo (Sdo Paulo). Periodo

da andlise dos casos entre 1996 a 2016.

2.1.4 Critérios de inclusao, analise histopatolégica e critérios de exclusao

As lesdes foram analisadas de acordo com os critérios de diagnosticos do COC
de acordo com a dultima classificagdo da OMS (EL-NAGGAR et al.,, 2017).
Adicionalmente, foram notificados os casos de tumor dentinogénico de células
fantasmas e carcinoma dentinogénico de células fantasmas. Os registros com falta de

informacéo sobre o diagndstico histopatolégico foram excluidos.

2.1.5 Analise dos dados demograficos, caracteristicas clinicas, aspectos radiograficos

e tipo de bidpsia

Foram avaliados sexo, idade, cor da pele (branca ou ndo-branca). As lesdes

foram analisadas de acordo com o tempo de evolucdo (em meses), sintomatologia
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(assintomatico ou sintomatico), localizacdo anatbmica (regido anterior: lesdo nas
regides de incisivos e caninos; regido posterior: lesdo nas regibes de pré-molares,
molares, ramo da mandibula e regido do seio maxilar; lesbes extra-
Osseas/periféricas), achados radiograficos através de radiografias convencionais ou
de tomografia computadorizada de feixe conico (radioltcida/hipodensa ou mista ou
radiopaca/hiperdensa; unilocular ou multilocular), tamanho da leséo (determinado de
acordo com o maior didmetro), alteracdo na cortical O0ssea (expansao e/ou
perfuracdo), associagcdo com um dente (impactado, deslocamento e ou reabsorcéo da

raiz), tipo de biépsia e recorréncia (WHITE, 1989).

2.2 Revisao da literatura

2.2.1 Fontes de informacdes, critérios de elegibilidade e buscas

Uma revisao da literatura foi realizada para investigar estudos sobre COC. Os
critérios de inclusdo foram: estudos retrospectivos e séries de casos que incluiram
pelo menos 10 casos de COC, sem restricdo do ano de publicacéo.

Os critérios de exclusdo foram estudos em outras linguas que néao o inglés,
espanhol ou portugués, bem como estudos sem textos completos disponiveis. As
bases de dados eletrbnicas utilizadas foram PubMed (National Library of Medicine),
Medline Ovid (Wolters Kluwer), Web of Science (Thomson Reuters) e Scopus
(Elsevier).

A busca foi realizada em marco de 2018, utilizando as seguintes palavras-
chave e entretermos: calcifying odontogenic cyst OR calcifying cystic odontogenic
tumour OR Gorlin cyst OR dentinogenic ghost cell tumour OR odontogenic ghost cell
tumour OR ghost cell odontogenic carcinoma OR epithelial odontogenic ghost cell
tumour OR calcifying ghost cell odontogenic tumour.

As referéncias recuperadas foram exportadas para o software (Thompson
Reuters, New York, NY, EUA). Apos a remocgéao dos duplicados, a selecao dos estudos
foi realizada em duas fases. Na fase 1, foram incluidos titulos/resumos que atendiam
aos critérios de elegibilidade. Se um titulo/resumo forneceu informacdes insuficientes

para uma decisdo sobre inclusdo/excluséo, o texto completo foi obtido e avaliado na
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fase 2. Aqueles que preencheram os critérios de elegibilidade também foram

incluidos.

2.2.2 Extracdo de dados e itens

Os seguintes dados foram extraidos dos artigos incluidos na revisao de
literatura: autor e ano de publicacdo, pais, nUmero de casos relatados, sexo e idade
dos individuos, localizacdo anatdmica, caracteristicas radiogréaficas, dente associado

a lesao, tratamento fornecido e recorréncia da lesao.

2.3 Analise dos dados

A andlise dos dados foi realizada no software Statistical Package for the Social
Sciences (SPSS), versao 23.0 (SPSS Inc., Chicago, IL, EUA). A estatistica descritiva
foi realizada para caracterizar os casos quanto ao sexo, idade, cor da pele,
sintomatologia, localizacdo anatémica, tempo de evolucao, tipo de bidpsia, tamanho
e tipo de manifestacéo (i.e., primaria ou recorrente). O teste de Kolmogorov-Smirnov
mostrou que as variaveis quantitativas (tempo de evolugdo e tamanho da leséo)
apresentaram distribuicdo ndao normal. Dessa forma, o teste ndo paramétrico de Mann-
Whitney foi utilizado para determinar a associagao entre sintomas, tempo de evolucéo

e tamanho da leséo. Significancia estatistica foi estabelecida em p<0,05.
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Abstract

Objectives: To investigate the frequency of calcifying odontogenic cysts (COCs) that
have been submitted for microscopic examination from representative geographic
regions of Brazil and to compare it with literature data.

Materials and Methods: A retrospective study was conducted on biopsies obtained
from 1953 to 2016 at 10 Brazilian oral and maxillofacial pathology centres. A total of
198,350 biopsy specimens were analysed. Demographic data and histopathological
diagnosis were evaluated descriptively and statistically. In addition, a literature re-
view of case series was carried out in four electronic databases.

Results: A total of 268 cases of COC were surveyed, representing 0.1% of the oral
lesions at the centres studied. Female patients in their second decade of life and the
maxilla were more affected. The mean lesion size of symptomatic individuals was
larger than that of cases without symptoms (p = 0.026). The literature review showed

© 2018 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd. All rights reserved
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life.
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1 | INTRODUCTION

The first detailed description of calcifying odontogenic cyst (COC)
was published in 1962 by Gorlin, Pindborg, Odont, Clausen, and
Vickers (1962), followed by a description by Gold in 1963 (Gold,
1963). However, COC had already been reported five decades ear-
lier by Thoma in the United States. The author presented the first
radiological evidence of such a lesion associated with odontoma.
Rywkind in Russia, Bloodgood in the United States and Sato in Japan
also provided previous contributions to this issue (Ide et al., 2015).

Calcifying odontogenic cyst is a rare lesion of the jaws and has
been defined as a simple cyst lined with ameloblastoma-like epithe-
lium containing focal ghost cells, which are also found in the dentino-
genic ghost cell tumour (DGCT) and in the ghost cell odontogenic
carcinoma (GCOC) (Barnes, Eveson, Reichart, & Sidransky, 2005;
Chrcanovic & Gomez, 2016; Hong, Ellis, & Hartman, 1991; Ledesma-
Montes et al., 2008). There has been much debate about whether
COC is a neoplasm or a developmental cyst (Ledesma-Montes et al.,
2008; Li & Yu, 2003; Toida, 1998). The histogenesis and clinicopath-
ological features of COC strengthen the hypothesis of a develop-
mental cyst arising from the dental lamina (Ledesma-Montes et al.,
2008; Li & Yu, 2003).

The incidence of COC is estimated at 1%-3% of all odonto-
genic cysts and tumours (Buchner, Merrell, & Carpenter, 2006a;
Jaeger et al., 2017; Luo & Li, 2009), with a slight prevalence among
males in their 30 s (Ledesma-Montes et al., 2008). The lesion usu-
ally presents as a painless swelling with a unilocular and scalloped
radiographic border (Buchner, 1991; Li & Yu, 2003). Displacement
of teeth and root resorption are relatively common (Buchner, 1991;
Chindasombatjaroen, Poomsawat, & Klongnoi, 2012; Ledesma-
Montes et al., 2008). Extraosseous lesions may also occur and are
usually found in the anterior region of either jaw (Hong et al., 1991).
The treatment of COC is a conservative approach. The literature
has recommended enucleation associated with curettage (Buchner,
1991; Shamaskin, Svirsky, & Kaugards, 1989), and marsupialization/
decompression has also been used for the treatment of large COCs
in order to reduce the cyst size and to mitigate the extent of surgery,
improving the prognosis (Emam, Smith, Briody, & Jatana, 2017; Kim,
Choi, & Ko, 2016; Souza et al., 2007). Low recurrence rates of ap-
proximately 5% have been reported (Buchner, 1991; Daniels, 2004).
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a higher frequency in Asia and Europe, mainly affecting men in the third decade of

Conclusions: COC is a rare lesion. Novel data on the clinicopathological features of
268 cases have been added to the literature. Data regarding gender and age of the
Brazilian patients reported herein contrast with findings of case series and retrospec-
tive studies reported elsewhere.

calcifying odontogenic cyst, diagnosis, epidemiology, Gorlin cyst, jaw cysts, odontogenic cyst

Some epidemiological studies with a larger number of COC cases
have been published in the English literature (Irani & Foroughi, 2017;
Ledesma-Montes et al., 2008), providing the data necessary to know
and determine the clinical, radiographic and histopathological pro-
file of the COC in the different geographic regions of the world.
However, reports of case series of COC in South America are un-
common (Fregnani et al., 2003; Gomes da Silva, Ribeiro Bartholomeu
Dos Santos, Cabral, Azevedo, & Pires, 2014). Thus, the scope of this
multicentre study was to determine the frequency of COC among
lesions that have been submitted for microscopic examination in
five geographic regions of Brazil. Moreover, the data were compared
with those obtained from a review of the literature.

2 | MATERIALS AND METHODS
2.1 | Multicentre study

2.1.1 | Study design and ethical approval

A total of 198,350 histopathological records of oral and maxillofacial
biopsies were analysed in a retrospective study. The records were
obtained from a consortium of 10 services of oral and maxillofacial
pathology in five Brazilian regions: north, north-east, south, south-
east and midwest (Table 1). The study was approved by the Ethics
Committee of the Federal University of Minas Gerais (Approval No.
016/2003). Patient’s anonymity was guaranteed according to the
Helsinki Declaration. Furthermore, a literature review of cases se-
ries of COC published in four electronic databases was conducted.

2.1.2 | Sample

A total of 268 biopsy records of COC were retrieved. Affected indi-
viduals were analysed regarding gender, age and skin colour (white or
nonwhite). Lesions were analysed in terms of evolution time [month(s)],
symptoms (symptomatic or asymptomatic), anatomical location [data
were detailed according to the following parameters: (anterior: lesions
in the incisor/canine region; posterior: lesions in the premolar/molar/
retromolar/ramus/maxillary sinus region; and extraosseous/peripheral
lesion), radiological features (radiolucent; mixed; or radiopaque and

unilocular or multilocular), size [determined according to the largest
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diameter (White, 1989)), alteration in the cortical bone (expansion and/
or perforation), association with a tooth (impacted, tooth displacement
and/or tooth root resorption), type of biopsy, recurrence and histo-
pathological diagnosis. COC associated with other odontogenic cysts
and/or tumours was also recorded.

The lesions were classified according to the 2017 classification
of the World Health Organization (WHO) (EI-Naggar, Chan, Grandis,
Takata, & Slootweg, 2017). The cases were analysed individually by
10 oral and maxillofacial pathologists. Each oral and maxillofacial pa-
thologist had more than 20 years of experience in microscopic diag-
nosis. Records with lack of information regarding histopathological
diagnosis were excluded.

2.2 | Literature review

2.2.1 | Information sources, eligibility
criteria and search

Areview of the literature was carried out to retrieve studies on COC.
The inclusion criteria were retrospective studies and case series that
included at least 10 cases of COC, with no restriction of year of
publication.

Exclusion criteria were studies in languages other than English,
Spanish or Portuguese and studies with no available full texts.
PubMed (National Library of Medicine), Medline Ovid (Wolters
Kluwer), Web of Science (Thomson Reuters) and Scopus (Elsevier)
electronic databases were examined to identify studies. The search
was undertaken in March 2018 using the following entry terms and
keywords: calcifying odontogenic cyst OR calcifying cystic odonto-
genic tumour OR Gorlin cyst OR dentinogenic ghost cell tumour OR
odontogenic ghost cell tumour OR ghost cell odontogenic carcinoma
OR epithelial odontogenic ghost cell tumour OR calcifying ghost cell
odontogenic tumour. The retrieved references were exported to the
EndNote software (Thompson Reuters, New York, NY, USA). After
removal of duplicates, the selection of the studies was performed
in two phases. In phase 1, titles/abstracts that met the eligibility
criteria were included. If a title/abstract provided insufficient infor-
mation for a decision about inclusion/exclusion, the full text was ob-
tained and assessed in phase 2. Those who met the eligibility criteria
were also included.

2.2.2 | Data extraction and items

The following data were extracted from the articles included in the
literature review: author and year of publication, country, number of
cases reported, participants’ gender and age, anatomical location,
radiographic features, impacted tooth associated, treatment pro-

vided and recurrence of lesions.

2.2.3 | Data analysis

Data analysis was performed using the Statistical Package for the
Social Sciences (SPSS) software, version 23.0 (SPSS Inc., Chicago, IL,

USA). Descriptive statistics was carried out to characterize the cases
regarding patient's gender, age, skin colour as well as symptoms,
anatomical location, evolution time, type of biopsy, size, and type
of manifestation. The Kolmogorov-Smirnov test showed that the
quantitative variables (evolution time and lesion size) presented non-
normal distribution. Therefore, the nonparametric Mann-Whitney
test was used to determine the association between symptoms, evo-
lution time and lesion size. Statistical significance was setat p < 0.05.

3 | RESULTS

A total of 198,350 histopathological records of oral and maxillofacial
biopsies were diagnosed at the 10 referral services studied; 20,130
were odontogenic cysts (10.1%), and of these, 268 (0.1% of all re-
cords and 1.3% of all odontogenic cysts) were COC. The distribu-
tion of COC cases by centre is shown in Table 1. One hundred and
forty-two (53%) cases occurred in females and 121 (45.1%) in males
(female-to-male ratio: 1.2:1). In five patients, no information regard-
ing gender was available. Children and adolescents (0-19 years) ac-
counted for 35.1% of the sample, adults (20-59 years) accounted
for 47.3%, and elderly people (260 years) accounted for 17.5%. The
entire information on patient’s gender, age and skin colour as well as
symptoms, anatomical location, type of biopsy, recurrence, evolution
time, radiological features and size is provided in Table 2. Impacted
teeth were documented in 17 COC cases (6.3%). The canine was the
most frequent unerupted tooth (n = 10).

Seven cases were peripheral COC (PCOC) (<3% of the sample),
and most were found in the maxilla. Three COC were associated
with odontomas, and one case was associated with ameloblastoma.

Regarding radiographic aspects, 128 cases (47.8%) were radiolu-
cent, 66 were mixed (24.6%), and 11 cases (4.1%) were radiopaque.
Information concerning internal structure was obtained in only 35
cases. Of these, 25 cases were unilocular and 10 were multilocular.
Thirty-two cases presented well-defined borders, and one case was
ill-defined. In 33 cases (12.3%), osseous expansion was observed
and six cases showed tooth resorption. Tooth displacement was not
notified in any case. Figure 1 illustrates the radiographic aspect of
COcC.

Grossly, COC consisted of soft tissue with the presence of
mineralized white structures in the luminal interior of the surgi-
cal piece (Figure 2). Microscopic evaluation of routine haematox-
ylin-eosin (H&E)-stained COC issues revealed that the lesions
were lined with epithelium of variable thickness (Figure 3a). The
epithelium consisted of a well-defined basal layer of palisading
columnar cells and a thick overlying layer resembling the stellate
reticulum and with the presence of ghost cells that became calci-
fied (Figure 3b and c). Cases associated with odontomas exhibited
dentin, pulp, cementum and periodontal ligament, while the case
associated with ameloblastoma showed the classical proliferation
of ameloblastoma.

Table 3 displays the results of the Mann-Whitney test.
Symptoms were associated with lesion size. The mean lesion size of
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TABLE 2 Sociodemographic and clinical characteristics of the
sample

Number (%)
Gender
Male 121/263 (46)
Female 142/263 (54)
Age (years)® Mean: 33.1 + 20.47
Range: 6-85
0-9 10 (4.0)
10-19 76 (31.0)
20-29 44 (18)
30-39 36 (14.7)
40-49 22(9)
50-59 14 (5.8)
60-69 24(9.8)
70-79 16 (6.5)
80-89 3(1.2)
Skin colour
White 147/232 (63.4)
Nonwhite 85/232 (36.6)
Symptoms

41/193 (21.2)
152/193 (78.8)

Symptomatic
Asymptomatic
Anatomical location®
Maxilla Anterior: 64/141 (45.4)
Posterior: 19/141 (13.5)
Peripheral: 5/141 (3.5)
Maxillary sinus: 2/141 (1.4)
NI: 51/141 (36.2)
Anterior: 36/118 (30.5)
Posterior: 48/118 (40.7)
Peripheral: 1/118 (0.8)
NI: 33/118 (28)

Mandible

Type of biopsy

Incisional 55/237 (23.2)
Excisional 182/237 (76.8)
Recurrence® 10
Evolution time (months) Mean: 24.9 + 32.3
Range: 1-180

Radiological features Radiolucent: 128 (47.8)
Mixed: 66 (24.6)
Radiopaque: 11 (4.1)
NI: 63 (23.5)
Mean: 33.2 £25.1

Range: 1-100

Size (millimetres)

Notes. NI: not informed.
Values representing 245/268 cases; in other cases, these data were not
informed. ®In one case of peripheral calcifying odontogenic cyst, there
was no information about anatomical location. “Recurrence was not
available in some cases.

symptomatic individuals was larger than that of asymptomatic sub-
jects (p=0.026). No significant association was observed between
time of evolution and symptoms (p = 0.091).

Also, nine cases of DGCT were identified across the sample.
Most individuals were males (55.6%) and white (55.6%), ranging in
age from 12 to 64 years (mean 27.6 years). The most frequent loca-
tion was the mandible (66.7%), and many of the patients were as-
ymptomatic (77.8%). No case of GCOC was diagnosed.

The literature review yielded 1,620 articles. Inclusion and ex-
clusion criteria were applied, and a total of 16 articles reporting
443 cases of COC were selected. The studies were conducted
on different continents: Asia (186 cases), Europe (68 cases) and
Americas (64 cases). A multicentre study from Europe, Africa,
Oceania and the Americas (125 cases) was also retrieved. Thirteen
articles showed that COC mostly affected patients in the third
decade of life. The review showed an involvement of 247 males
(56.2%) and 192 females (43.8%). Concerning localization, 217
(51.4%) cases occurred in the mandible and 205 (48.6%) in the
maxilla. Of the cases with radiographic data, 118 (91.4%) were

unilocular lesions and 11 (8.5%) were multilocular. Regarding

/
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FIGURE 1 Panoramic radiograph of a calcifying odontogenic
cyst in the left maxilla located from the first premolar to the third
molar. The image shows a unilocular and radiolucent lesion, with a
well-defined, punched-out border. Root resorption is also observed

FVSUTTWOL ST 11 o 17 s s
FIGURE 2 Calcifying odontogenic cyst. Gross aspect of the
surgical specimen and luminal interior. Note the presence of

mineralized white structures (blue arrows) [Colour figure can be
viewed at wileyonlinelibrary.com)
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FIGURE 3 (a) Fibrous capsule,

lining of odontogenic epithelium and
solid cystic contents of a calcifying
odontogenic cyst (H&E staining, 2x
magnification). (b) The basal cells of the
epithelial lining are columnar and similar
to ameloblasts. The overlying layer of
loosely arranged epithelium is similar

to the stellate reticulum (H&E staining,
40x magnification). (c) Presence of
variable numbers of ghost cells within the
epithelial component and calcification
(H&E staining, 40x magnification) [Colour

figure can be viewed at wileyonlinelibrary.

com]

TABLE 3 Association between
symptoms, evolution time and size of
calcifying odontogenic cyst cases

radiological appearance, 132 (65%) were radiolucent and 69 (34%)
were mixed. Ten articles (57 cases) provided information about
association with an impacted tooth. Information about treatment

Evolution time
(months)

Size (millimetres)

Symptoms

Asymptomatic Symptomatic Total
64/84 20/84 84/108
Mean: 25.0 +£ 29.8 Mean: 16.3 £ 19.5

Median: 12 Median: 9
Range: 2-168 Range: 1-72

106/128 22/128 128/169
Mean: 31.9 + 23.9 Mean: 47.7 + 31.4
Range: 1-100 Range: 7-100

Median: 30.0 Median: 35.0

Note. ‘Mann-Whitney test: Bold indicates statistical significance.

25

p-value

0.091"

0.026

was provided in 11 articles. Treatment essentially consisted of
enucleation. Among the 443 cases with information available, only
10 (2.2%) showed recurrence (Table 4).
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TABLE 4 Demographic data of series with more than 10 cases of calcifying odontogenic cyst published in the literature

Number of

Author (year of publication)  Country cases

Gorlin et al. (1964) USA/Denmark/Australia 12

Praetorius et al. (1981) Denmark 16

McGowan and Browne UK 12
(1982)

Shamaskin et al. (1989) USA 20

Yoshida, Kumamoto, Ooya, Japan 16
and Mayanagi (2001)

Fregnani et al. (2003) Brazil 10

Li and Yu (2003) China 21

lida et al. (2006) Japan 11

Lucchese et al. (2007) Italy 15

Ledesma-Montes et al. Mexico/South Africa/ 113

(2008) Denmark/USA/Brazil/
Guatemala/Peru
Tosios, Prountzos, Greece 12
Katsoulas, Koutlas, and
Sklavounou-Andrikopoulou
(2012)
Habibi et al. (2011) Iran 60
Lucchese et al. (2011) Italy 13
Etemad-Moghadam, Iran T
Baghaee, Dadafarid, and
Alaeddini (2014)
Gomes da Silva et al. (2014) Brazil 23
Irani and Foroughi (2017) Iran 52
Total - 443

Gender® Anatomical location®
Mean age?
(Range) Male Female Maxilla Mandible
46.2 (10-77) 5 7 5 7
32.2 (1-78) 11 5 6 10
44.2 (11-87) 5 7 5 7
25.5 (5-74) 10 10 9 41
23(9-72) 9 7 11 5
28.9 (7-61) 6 4 10 0
NI 11 10 12 9
26.9 (12-82) 7 4 7
37.0(5-75) 9
NI (4-76) 61 49 54 38
27.8 (8-56) 8 4 7 5
23.0 (6-80) 37 23 14 46
36.0 (5-73) 6 7 5 8
39.4 (12-82) 22 14 25 12
NI 12 11 13 10
27.9 (8-61) 31 21 19 33
- 247 192 205 217

Notes. NI: not informed; UK: The United Kingdom; USA: The United States of America.

’Data were not available in some cases.

4 | DISCUSSION
The first attempt to classify odontogenic cysts and tumours was pub-
lished by the French physician Dr Paul Pierre Broca, nearly 150 years
ago (Imran, Jayanthi, Tanveer, & Gobu, 2016). During the twentieth
century, classification systems of jaw cysts were proposed. At the last
WHO classification of Odontogenic and Maxillofacial Bone Tumours,
the COC was reincorporated into the cyst classification, as it had
been classified as a neoplasm in 2005 (Barnes et al., 2005; EI-Naggar
et al., 2017). In this current multicentre study, 268 COC cases have
been added to the literature. To the best of our knowledge, this is the
first and largest multicentre study reporting the frequency of COC
submitted for microscopic examination in a South American country.
Although COCs are widely known lesions, they are not very com-
mon. In this Brazilian survey, COC represented 0.1% of cases among
the entire sample of diagnosed oral and maxillofacial lesions and 1.3%
of cases among all odontogenic cysts. Two single-centre studies from
Iran (Habibi, Saghravanian, Salehinejad, & Jafarzadeh, 2011; Irani &

Foroughi, 2017) and an international collaborative study involving 14
institutions of Europe, Africa and America (Ledesma-Montes et al.,
2008) also provided a large case series of this lesion. The strength
of our study regards the report of the frequency of COC identified
across 10 reference services in a multicentre collaboration. Our data
concur with findings of previous studies of COC in the Americas, Asia
and Europe, which have demonstrated that COC represents less than
1% of all lesions diagnosed at oral and maxillofacial pathology services
(Gallana-Alvarez, Mayorga-Jimenez, Torres-Gomez, Avella-Vecino, &
Salazar-Fernandez, 2005; Jaeger et al., 2017; de Souza et al., 2010).
According to our literature review, comparison of the preva-
lence of this lesion across different regions may be difficult due to
the different periods of analysis in each population and the scarcity
of epidemiological studies about COC. It is important to highlight
that the studies included in this literature review were based on the
2005, 1992 or 1971 WHO classification (Philipsen & Reichart, 2006;
Wright & Vered, 2017), while the present multicentre study was
based on the latest 2017 WHO classification (EI-Naggar et al., 2017).
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EASES T3 —WiLEY- |12

Radiographic features®

Unilocular  Multilocular Radiolucency  Radiopaque Mixed
2 NI 2 NI 2.
NI NI NI NI NI
NI 1 1 1 3
NI NI NI NI NI
NI NI 3 NI 13
NI NI NI NI NI
15 3 18
10 9 11 0 0
NI NI NI NI NI
NI NI NI NI NI
NI NI NI NI NI
35 3 38 0 11
NI NI NI NI NI
18 3 21 1 3
8 NI 8 12
30 0 30 0 22
118 11 132 2 69

The classification and terminology used to designate COC have
evolved historically (Gorlin et al., 1962; Gold, 1963; Fejerskov &
Krogh, 1972; Freedman, Lumerman, & Gee, 1975; Praetorius,
Hjerting-Hansen, Gorlin, & Vickers, 1981; Ellis & Shmookler,
1986; Colmenero, Patron, & Colmenero, 1990; Hirshberg, Kaplan,
& Buchner, 1994; Shear, 1994; Toida, 1998). Therefore, inconsis-
tencies in the terminology have occurred over time, reflecting the
lack of precise knowledge about the pathogenesis, histology and
behaviour of the lesions, as well as the overlapping definitions
of tumours and cysts (Yukimori et al., 2017). In 2005 and until
2017, the WHO reclassified two odontogenic cysts (odontogenic
keratocyst and COC) as neoplasms. While the WHO provided
evidence for the reclassification of odontogenic keratocysts, it
is important to highlight that no justification was provided for
the reclassification of COC. For this reason, many authors chose
to continue classifying COC as cysts and not as neoplasms (lida
etal., 2006; Lucchese, Scivetti, Pilolli, & Favia, 2007; de Souza
etal., 2010).

L b e, Mo, Sued & bt Modron

Impacted tooth Recurrence®
associated® (n) Treatment?® (n)
1 Enucleation, segmental 1
mandibulectomy
3 Marsupialization, cystec- 2
tomy, extirpation, resection
3 Enucleation NI
NI Enucleation NI
5 Enucleation NI
4 Enucleation None
NI Enucleation or curettage 2
5 Enucleation None
NI NI None
NI NI NI
NI Enucleation NI
15 NI 2
2 Enucleation None
9 NI 3
10 NI NI
NI NI NI
57 = 10

The present study demonstrated a wide age range of affected
people. The youngest recorded patient was 6 years old, and the
oldest was 85. Most individuals were in the second decade of life,
in agreement with the largest international collaborative study
(Ledesma-Montes et al., 2008) and with a study in Iran (Habibi
et al., 2011). In the study by Ledesma-Montes et al. (2008), cases
were diagnosed according to the guidelines of the 2005 WHO clas-
sification (Barnes et al.,, 2005) and were further typified using a
modified version of the classification proposed by Praetorius et al.
(1981). Most lesions in their study were classified as a calcifying
cystic odontogenic tumour type 1, that is, a simple cystic lesion,
and most patients were between 10 and 19 years of age. This
feature has been confirmed by Habibi et al. (2011). Interestingly,
Praetorius etal. (1981) stated that individuals between 10 and
19 years and those between 60 and 69 years are significantly af-
fected. The authors raised the hypothesis that they were dealing
with two distinct entities: cystic-type (COC) and neoplastic-type
(DGCT) lesions.
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Although some previous reports have not shown a gender pref-
erence of COC (Gomes da Silva et al., 2014; Lucchese et al., 2011;
Shamaskin et al., 1989), others have demonstrated a male preva-
lence (Irani & Foroughi, 2017; Ledesma-Montes et al., 2008). In our
multicentre study, there was a slight female prevalence (female-to-
male ratio: 1.2:1), diverging from the present literature review that
showed 247 males (56.2%) among the 439 informed cases (male-
to-female ratio: 1.2:1). It is difficult to infer the reasons that could
explain this slight discrepancy between genders. To our knowledge,
this multicentre study involves a significant number of cases, and
the discrepancy between genders, indeed, might not exist, a fact
also supported by a Japanese study with a smaller sample (Nagao,
Nakajima, Fukushima, & Ishiki, 1983).

With respect to symptoms and lesion size, this multicentre study
showed a statistically significant association between these vari-
ables. Symptomatic individuals presented larger lesions. Otherwise,
no significant association between evolution time and symptoms
was observed. It is important to note that, in this survey, more than
80% of the cases were asymptomatic. Therefore, this could be in-
terpreted as additional evidence as the patients spent an average of
2 years to be diagnosed with such lesion. Our data are in agreement
with previous studies. Some cases are fully asymptomatic and are
diagnosed fortuitously during radiological examination (Buchner,
Merrell, Hansen, & Leider, 1991; Lucchese et al., 2011).

When the patients were referred to the diagnostic centres,
swelling was the most frequent complaint and occurred in more
than half of the cases reported (Habibi et al., 2011). Bone expan-
sion, tooth displacement and resorption can be observed more
frequently than pain (Gallana-Alvarez et al., 2005; Lucchese et al.,
2011). Herein, osseous expansion was observed in more than 10%
of the sample, and few cases were notified as being associated with
tooth resorption. Our data showed no case of tooth displacement.
According to the literature review, almost 13% of cases had informa-
tion about an impacted tooth associated with COC. In our series, this
was found in approximately 6% of cases. However, these data should
be interpreted with caution. It is impossible to know whether clini-
cians, surgeons and physicians recorded accurately all clinical and
radiographic data in the biopsy reports. This is a limitation of this
study as we relied on biopsy records, and greater attention to this
information is encouraged when reporting future cases.

Regarding anatomical location, in our study, COC was more
commonly found in the anterior maxilla followed by the posterior
mandible. In relation to the studies with more than 10 cases, the
mandible was slightly more affected; however, information regard-
ing lesion location was missing in 21 of 443 cases of the literature re-
view (Gorlin, Pindborg, Redman, Williamson, & Hansen, 1964; Habibi
et al,, 2011; lida et al., 2006; Irani & Foroughi, 2017; Lucchese et al.,
2007; Shamaskin et al., 1989).

Our study identified seven cases of peripheral COC (PCOC).
Gingiva and the alveolar ridge mucosa are rare sites for COC. Herein,
the maxilla was most affected. According to Chrcanovic and Gomez
(2016), the great majority of cases described in the literature appear
as isolated case reports or small case series. Buchner etal. (1991)

provided an excellent review of 45 cases of PCOC published in the
English literature and found that patients were most affected in their
60s, 70 s and 80 s. Individuals in their 20 s were also significantly
affected. This was the same age distribution observed by Brazilian
researchers in 2016 (Chrcanovic & Gomez, 2016). Most individuals
complain of painless swelling (Buchner et al., 1991; Resende, Brito,
Souza, Gomez, & Mesquita, 2011), and the clinical appearance of
these lesions was variously described as sessile, nodular, smooth-
surfaced, firm, of soft consistency or as a fibrous mass (Buchner
etal., 1991; de Lima, Kitakawa, Almeida, Brandao, & Anbinder, 2012;
Resende et al., 2011). The erosion of the underlying alveolar bone
was not so commonly seen in peripheral COC (Chrcanovic & Gomez,
2016). The clinical differential diagnosis of PCOC includes common
gingival growths of a non-neoplastic nature and other peripheral
odontogenic tumours (Buchner, Merrell, & Carpenter, 2006b). The
literature has emphasized that it has been difficult to compare clini-
cal and histological features of peripheral and intraosseous lesions,
as most studies recognize them as a single entity (Buchner etal.,
1991; Fejerskov & Krogh, 1972; Freedman et al., 1975; Gorlin et al.,
1962; Johnson, Fletcher, Gold, & Chen, 1997; Ledesma-Montes
et al., 2008; Resende et al., 2011).

Radiographically, the common presentation of COC is a well-
limited unilocular radiolucency of different size, shape and possible
radiopacity. Root resorption or displacement and cortical expan-
sion and/or perforation may be observed (Irani & Foroughi, 2017;
Rojo, Prados-Frutos, Gutierrez Lazaro, & Herguedas Alonso, 2017).
In the present study, 128 (47.8%) cases appeared as unilocular le-
sions followed by mixed lesions (24.6%), which partially agrees with
the data from the studies listed in Table 4, showing that a unilocu-
lar lesion was present in 129 cases (91.4%); however, a radiolucent
lesion was present in 203 cases (65%), followed by mixed lesions
(34%). Interestingly, we observed that the radiolucent, mixed and
radiopaque lesions had increasing sizes (i.e., mean: 32.0, 36.0 and
50.0 mm, respectively). It is hypothesized that the deposition and
number of calcifications may be related to the size of the lesion;
that is, as the lesions grow, there is a greater deposition of material.
However, further studies are encouraged to confirm this hypothesis.
Although suggestive, radiographic appearance does not define the
diagnosis, and perhaps these features are not diagnostic. A series of
lesions exhibit the same characteristics. When radiographic appear-
ance is radiolucent/radiopaque, COC may resemble an adenomatoid
odontogenic tumour or calcifying epithelial odontogenic tumour
(Buchner et al., 1991). However, the radiographic appearance may
be exclusively radiolucent; therefore, other diagnoses should be
included such as other odontogenic cysts (radicular, residual, den-
tigerous and keratocysts), tumours (unicystic ameloblastoma,
odontogenic fibroma and odontogenic myxoma) and even a sinus
mucocele. In cases of predominantly radiopaque radiographic ap-
pearance, the differential diagnosis may include ameloblastic fibro-
odontoma and odontoma, as well as a group of fibro-osseous lesions
(Buchner et al., 1991; Gadipelly, Reddy, Sudheer, Kumar, & Harsha,
2015; Rojo et al., 2017; de Santana Santos, Frota, de Souza Andrade,
de Oliveira, & Silva, 2013).
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Herein, three cases of COC were associated with odontomas.
Odontomas are mixed epithelial and mesenchymal tumour-like mal-
formations (hamartomas) composed of hard and soft dental tissue (El-
Naggar et al., 2017). The epithelial lining of the COC has the ability
to induce the formation of dental tissue in the connective tissue wall
(Buchner, 1991). Ledesma-Montes et al. (2008) reported 113 COC
cases, 22.1% of which were associated with odontomas. In a litera-
ture review by Buchner (1991), 52 of 200 cases (26%) with available
histological confirmation exhibited such an association. However, the
study of Buchner (1991) was restricted to the review of isolated case
reports or to reports of small case series. Moreover, in both articles,
it is impossible to determine the frequency of this association in each
country. Small case series from Brazil displayed three and four cases,
respectively (Fregnani et al., 2003; Gomes da Silva et al., 2014). Thus,
the real frequency of COC associated with odontoma demonstrated
by our multicentre study in fact is low. It is possible to infer that geo-
graphic variation does not help to explain some differences observed.

Because of the potential for growth, displacement of associated
teeth and root resorption, marsupialization or decompression is indi-
cated for extensive lesions (Fregnani et al., 2003; Li & Yu, 2003; Sheikh,
Cohen, Ramer, & Payami, 2017). Considering the low recurrence
risk, another approach is conservative treatment with local excision.
However, long-term follow-up is recommended (Emam et al., 2017; Kim
et al., 2016; Sheikh et al., 2017; Souza et al., 2007). Our study consisted
of 182 excisional biopsy samples of COC, obtained from different ser-
vices across Brazil. Taking into account the nonstandardization of the
treatment performed and follow-up, it is unfeasible to estimate accu-
rately the recurrence rate of COC. This is another limitation of this study
due to the data collection strategy adopted in this multicentre survey.

Extrapolation of our results should be taken with caution. Although
this study analysed a large number of COC biopsy records, it also faced
missing data due to its retrospective nature. The main reason for this
weakness is the lack of protocols used to report patient informa-
tion across institutions and among clinicians. Thus, initiatives to use
well-designed instruments for data collection should be encouraged.
Furthermore, small lesions and/or those located peripherally might
be neglected. As they usually do not show the clinical appearance of
malignant alteration, histopathological analysis may not be requested.
This may contribute to the underdiagnosis of COC cases.

In summary, this multicentre study showed that COC is a rare
lesion observed in oral biopsy samples. This study has added 268
cases of COC to the literature, providing novel data on the clinico-
pathological features of such a rare condition. In our study, differ-
ences regarding gender and age of the affected individuals were
found in comparison with case series and retrospective studies re-
ported elsewhere. However, the data presented herein are restricted

to those lesions which were submitted for microscopic evaluation.
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4 CONSIDERACOES FINAIS

Neste estudo multicéntrico brasileiro, 268 casos de COC foram analisados. O
COC é uma leséo rara, representando 0,1% dos casos em toda a amostra de les6es
orais e maxilofaciais diagnosticadas e 1,3% dos casos entre todos os cistos
odontogénicos. COC exibiu predilecdo por individuos do sexo feminino na segunda
década de vida com acometimento na maxila. Ademais, alguns casos foram
totalmente assintomaticos e diagnosticados fortuitamente durante o exame
radiolégico, ao passo que os individuos sintomaticos apresentaram lesdes maiores.
Radiograficamente, as lesdes exibiram aspecto radiolicido com margens bem
definidas e uniloculares. Ainda, a revisdo da literatura de série de casos de COC
revelou maior frequéncia dos casos na Asia e na Europa, afetando principalmente os

homens na terceira década de vida.
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orientagdo do Prof. Dr. Ricardo Alves de Mesquita. O estudo sera retrospectivo, multicéntrico. Todos os
dados dessa pesquisa serdo oriundos de arquivos de bidpsias de 10 centros de referéncia de patologia oral
e maxilofacial localizados em diferentes regides do Brasil.

As solicitagdes do COEP foram atendidas:

- os riscos da pesquisa foram adequadamente descritos;
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- 0s pesquisadores complementaram a solicitagdo de dispensa do TCLE, assegurando a preservagao da
identidade dos participantes da pesquisa.

Consideragoes sobre os Termos de apresentagao obrigatoria:

Foram anexados os seguintes documentos para apreciagao:

- Informacgdes Basicas do Projeto;

- Carta resposta a diligéncia;

- Parecer consubstanciado aprovado pelo Colegiado do Programa de Pés-graduagdao em Odontologia, e
posteriormente aprovado "ad referendum" pela camara departamental;

- Autorizacdo dos centros participantes para utilizacdo dos dados e declaracédo de responsabilidade pela
busca dos dados pelos professores responsaveis; os centros participantes sdo pertencentes as seguintes
instituicdes: USP, UFSC, UFRN, UFRJ, UFRGS, UFPel, UFMG, UFG, UFF e CESUPA,;

- Orgcamento;

- Cronograma;

- Projeto Detalhado / Brochura Investigador e

- Folha de Rosto.

Recomendacoes:
Recomenda-se a aprovacéo do projeto de pesquisa.

Conclusoes ou Pendéncias e Lista de Inadequacgoes:
Somos favoraveis a aprovagdo do projeto "CISTO ODONTOGENICO CALCIFICANTE: ESTUDO
MULTICENTRICO" do pesquisador responsavel Prof. Dr. Ricardo Alves de Mesquita.

Consideragoes Finais a critério do CEP:

Tendo em vista a legislagdo vigente (Resolugdo CNS 466/12), o COEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualquer alteragdo do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da
pesquisa (via documental encaminhada em papel), apresentar na forma de notificagao relatérios parciais do
andamento do mesmo a cada 06 (seis) meses e ao término da pesquisa encaminhar a este Comité um
sumario dos resultados do projeto (relatério final).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
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Informagdes Basicas|PB_INFORMACOES_BASICAS_DO_P | 28/05/2018 Aceito
do Projeto ROJETO 1071751 .pdf 12:11:32
Qutros carta_resposta.pdf 28/05/2018 |josé alcides almeida | Aceito
12:11:03 | de arruda
Qutros Aprove.pdf 04/04/2018 |josé alcides almeida | Aceito
15:40:55 | de arruda
TCLE / Termos de | USP.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:40:25 |de arruda
Justificativa de
| Auséncia
TCLE / Termos de |UFSC.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:39:50 |de arruda
Justificativa de
|Auséncia
TCLE / Termos de  |UFRN.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:39:34 |de arruda
Justificativa de
Auséncia
TCLE / Termos de |UFRJ.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:39:17 | de arruda
Justificativa de
Auséncia
TCLE / Termos de |UFRGS.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:38:44 |de arruda
Justificativa de
Auséncia
TCLE / Termos de  |UFPel.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:38:19 |de arruda
Justificativa de
Auséncia
TCLE / Termos de  [UFMG .pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:38:07 |de arruda
Justificativa de
Auséncia
TCLE / Termos de |UFG.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:37:55 |de arruda
Justificativa de
|Auséncia
TCLE / Termos de |UFF.pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:37:43 |de arruda
Justificativa de
Auséncia
TCLE / Termos de |CESUPA . pdf 04/04/2018 |josé alcides almeida | Aceito
Assentimento / 15:37:32 | de arruda
Justificativa de
|Auséncia
Orgamento orcamento.docx 04/04/2018 |josé alcides Aceito
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Qe

Orgamento orcamento.docx 15:36:50 |almeida de arruda Aceito

Cronograma Cronograma.docx 04/04/2018 |josé alcides almeida | Aceito
15:36:36__ [de arruda

Projeto Detalhado / |Projeto.docx 04/04/2018 |josé alcides almeida | Aceito

Brochura 15:27:52 |de arruda

Investigador

Folha de Rosto folha.docx 04/04/2018 |josé alcides almeida | Aceito
12:03:16 __ [de arruda

Qutros 891946180aprovacaoassinada.pdf 05/06/2018 |Vivian Resende Aceito
14:05:54

Qutros 891946180parecerassinado.pdf 05/06/2018 |Vivian Resende Aceito
14:06:04

Situagao do Parecer:
Aprovado

Necessita Apreciagao da CONEP:

Nao

Endereco:

Bairro: Unidade Administrativa Il
Municipio:

UF: MG

Telefone: (31)3409-4592

BELO HORIZONTE, 05 de Junho de 2018

Assinado por:

Vivian Resende

(Coordenador)

Av. Presidente Antonio Carlos,6627 2° Ad Sl 2005

CEP: 31.270-901
BELO HORIZONTE

E-mail:

coep@prpq.ufmg.br
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