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feito. Ndo sou o que deveria ser, mas
Gracgas a Deus, ndo sou o que era antes.”

(Marthin Luther King)
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Kublitski PMO. Analise epidemiolégica e genética de individuos com nddulos
pulpares [Tese de doutorado]. Curitiba: Universidade Positivo; 2023.

RESUMO

Na cavidade bucal, especificamente no tecido pulpar, as calcificacfes
comumente encontradas sdo chamadas de ndédulos pulpares (NP). Ao exame
radiografico sdo imagens radiopacas, cuja etiologia esta associada a presenca
de carie dentaria, tratamento ortodontico e envelhecimento. Clinicamente,
podem dificultar o tratamento endodontico, e, além disso, podem ser
biomarcadores para doencas sistémicas, 0 que merece um olhar mais atento
do cirurgido-dentista. Diante do exposto, o objetivo desta Tese foi avaliar
epidemioldgica e geneticamente, individuos com NP. Para tanto, trés artigos
sdo apresentados. No primeiro, um estudo transversal, foi abordada a

prevaléncia de NP e possiveis associacbes a variaveis demograficas e

dentarias. Radiografias panoramicas digitais de adultos foram analisadas (n
385). Os dados foram submetidos a regressdo logistica univariada e
multivariada em SPSS®, v. 23.0. A maioria das imagens pertencia a mulheres
(n = 226; 58,7%), e a média da idade da amostra foi de 38,3 (DP + 13,6) anos.
A prevaléncia de NP foi de 75,8% nos individuos e 10,7% nos dentes. Os NP
foram significativamente mais observados em homens e em individuos com
idade igual ou superior a 36 anos (p < 0,05), inclusive no modelo multivariado.
Quando da inclusdo dos grupos dentarios, a idade manteve o comportamento
em relacdo ao desfecho, com os mais velhos tendo mais chances de terem NP,
exceto no grupo dos pré-molares inferiores. Concluiu-se que a prevaléncia de

NP foi alta na amostra e esteve associada ao sexo masculino e ao avancgo da
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idade. No segundo artigo, um estudo do tipo caso-controle, com base em
imagens pré e pés tratamento ortodéntico foi avaliada a incidéncia de NP pos-
tratamento ortodontico. Foram avaliadas radiografias panoramicas inicias e
finais de 49 pacientes submetidos ao tratamento. A presenca de NP registrada
e dos prontuarios foram coletadas informacdes demogréaficas e referentes a
condig&o clinica e ao tratamento ortoddntico. Os dados foram submetidos aos
testes de t e de Qui-quadrado em SPSS®, v. 23.0. Nao foi constatada
associacao a sexo, idade, padréo facial, relacdo molar, tempo de tratamento e
uso de aparelhos acessorios, entretanto, o tempo de tratamento foi maior em
individuos com NP. No terceiro artigo, do tipo caso-controle, por meio de
andlise genética, foram buscadas associacfes entre os polimorfismos de
nucleotideo Unico (single nucleotide polymorphisms - SNPs) rs694, rs6256 e
rs307244, no gene paratormbnio (PTH) e a presenca de NP. Foi analisado
material genético de 117 individuos, divididos em 63 casos e 54 controles. Os
dados foram submetidos a regresséo logistica univariada, em SPSS®, v. 23.0.
Para os trés SNPs foi observado um padrao de distribuicdo genotipica
homogéneo e ndo houve associacdo com presenca de NP em nenhum modelo
testado (p > 0,05). Como concluséo geral desta Tese pode-se afirmar que, em
termos epidemioldgicos, os NP tém prevaléncia relevante, estdo associados ao
sexo masculino e ao avanco da idade, e o tempo de tratamento ortodéntico ser
aumentado nos individuos casos. Quanto aos aspectos genéticos, ndo foram

encontradas associacdes com os polimorfismos no gene PTH.



Palavras-chave: epidemiologia, horménio paratiredideo, nddulos pulpares,

polimorfismo de nucleotideo Unico, tratamento ortodéntico.



Kublitski PMO. Epidemiological and genetic analysis of individuals with pulp
stones [Doctoral Thesis]. Curitiba: Universidade Positivo; 2023.

ABSTRACT

In the oral cavity, specifically in the pulp tissue, calcifications commonly found
are called pulp stones (PS). Radiographic examination shows radiopaque
images, whose etiology is associated with the presence of dental caries,
orthodontic treatment and aging. Clinically, they can make endodontic treatment
more difficult, and, moreover, they can be biomarkers for systemic diseases,
which deserves more attention from the dentist. Given the above, the aim of this
Thesis was to epidemiologically and genetically evaluate individuals with PS.
For that, three manuscripts are presented. In the first, a cross-sectional study,
the prevalence of PS and possible associations with demographic and dental
variables were addressed. Digital panoramic radiographs of adults (n = 385)
were analyzed. Data were submitted to univariate and multivariate logistic
regression in SPSS®, v. 23.0. Most of the images were from women (n = 226;
58.7%), and the mean age of the sample was 38.3 (SD + 13.6) years. The
prevalence of PS was 75.8% in individuals and 10.7% in teeth. PS were
significantly more observed in men and in individuals aged 36 years or older (p
< 0.05), including in the multivariate model. When the dental groups were
included, age maintained the behavior in relation to the outcome, with the oldest
being more likely to have PS, except in the group of mandibular premolars. It
was concluded that the prevalence of PS was high in the sample and was
associated with male and aging. In the second manuscript, a case-control
study, based on images before and after orthodontic treatment, the incidence of

PS after orthodontic treatment was evaluated. Initial and final panoramic
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radiographs of 49 patients undergoing treatment were evaluated. The presence
of PS was recorded, as well as demographic information and related to the
clinical condition and orthodontic treatment from the dental records. Data were
submitted to t and chi-square tests in SPSS®, v. 23.0. There was no association
with sex, age, facial pattern, molar relationship, treatment time and use of
accessory appliances, however, treatment time was longer in individuals with
PS. In the third case-control study, through genetic analysis, associations were
sought between single nucleotide polymorphisms (SNPs) rs694, rs6256 and
rs307244, in the parathyroid hormone gene (PTH) and the presence of PS.
Genetic material was analyzed from 117 individuals, divided into 63 cases and
54 controls. Data were submitted to univariate logistic regression in SPSS®, v.
23.0. For the three SNPs, a homogeneous genotypic distribution pattern was
observed and there was no association with the presence of PS in any model
tested (p > 0.05). As a general conclusion of this thesis, it can be stated that,
epidemiologically, PS have a relevant prevalence, are associated with males
and aging, and the orthodontic treatment time to be increased in individual
cases. As for genetic aspects, no associations with polymorphisms in the PTH
gene.

Keywords: epidemiology, parathyroid hormone, pulp stones, orthodontic

treatment, single nucleotide.
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MANUSCRITOS

Manuscrito 1

Nédulos pulpares: um estudo epidemioldgico baseado em dados

radiogréaficos e de pacientes?

Resumo

Introducdo: Foi avaliada a prevaléncia de noédulos pulpares (NP) em
radiografias panoramicas digitais e possiveis associacbes a dados
demograficos e dentarios.

Métodos: Com desenho transversal, foram analisadas 385 radiografias
panoramicas de individuos com idade = a 18 anos, atendidos em uma
Universidade privada brasileira. Foram coletados dados referentes a sexo,
idade, cor da pele, total de dentes por individuo, arcada, lado da face, nimero
de pré-molares e molares avaliados, condicdo desses dentes e presenca ou
ndo de NP. Os dados foram analisados de modo descritivo, seguido de
regressdo logistica univariada e multivariada em SPSS®, versdo 23.0. O nivel
de significancia adotado foi de 0,05.

Resultados: Exames pertencentes a mulheres foram 226 (58,7%), e a média
da idade para a amostra foi de 38,3 (DP % 13,6) anos. A prevaléncia de NP foi
de 75,8% nos individuos, e de 10,7% nos dentes. Ambas as arcadas foram
afetadas (56,5%), com maxila detendo 27,4% dos casos. Quanto ao lado, a
ocorréncia em ambos foi de 66,1%, com valores similares para o esquerdo
(16,8%) e o direito (17,1%). Os NP foram significativamente mais observados
em homens e em individuos com idade = 36 anos (p < 0,05) na regresséao
univariada e multivariada. Quando da inclusdo dos grupos dentarios, exceto
para os pré-molares inferiores, o avanco da idade esteve associado a presenca
de NP.

! Manuscrito serd submetido ao periddico: Imaging Science in Dentistry. Manuscrito formatado

de acordo com as normas especificas do periédico (acessado em: 19/02/2022).



Conclusdes: A prevaléncia de NP foi alta na presente amostra e esteve

associada ao sexo masculino e ao avanco da idade.

Palavras-chave: epidemiologia; ndédulos pulpares; prevaléncia; radiografia

panoramica.

Introducéo

Os nédulos pulpares (NP) sdo alteracdes do tecido pulpar!, observados tanto
em dentes permanentes quanto em deciduos?3, dentes erupcionados ou
inclusos?#, em individuos saudaveis ou que apresentem alguma alteracéo
sistémica®. Sua etiologia é multifatorial e parece estar associada a carie
dentaria e a doenca periodontal®®, a movimentagdo ortodontica’2, a presenca
de fatores irritantes e a distarbios eletroliticos da polpa®, além do processo de
envelhecimento natural®.

A presenca de NP é observada com maior frequéncia entre as mulheres?
e naqueles individuos com idade mais avancada'®!!. Quanto ao grupo
dentario, os dentes posteriores, especificamente os molares, sdo 0s mais
acometidos®?. H4, ainda, uma predilecdo pela maxila®.

Radiograficamente os NP se apresentam como imagens radiopacas?,
com estrutura polimérfica composta principalmente por calcio e fésforo®. A
presenca de elementos minerais que o0s tornam calcificados e,
consequentemente radiopacos, permite que o diagndstico sugestivo seja feito
com base em exames de imagem bidimensionais, o que justifica 0 emprego de
exames radiograficos®13,

Destaca-se, também, que a identificacdo dos NP por meio de exames
pode variar de acordo com o método adotado?. Estudos histolégicos,
tomograficos ou outras tomadas radiograficas intrabucais (radiografias
periapicais ou bitewing, por exemplo), podem incrementar a identificacdo da
referida condicdo'#16, Tais fatos trazem a tona a discussdo acerca da
vantagem do uso da radiografia panoramica, método consagrado na area
odontolégica por abranger em uma tomada radiografica os dois arcos faciais!’.

Com o surgimento da radiografia panoramica digital a qualidade dos

exames passou a ser significativamente superior a técnica convencional'4, com



possibilidade de controle de densidade e contraste ap0s a aquisicdo da
imagem?*®. Desta forma, esse exame se tornou passivel de inclusdo em estudos
com foco na investigacdo da prevaléncia de NP em diferentes populages®19-?7,

Com base no exposto, o objetivo desse estudo foi determinar a
prevaléncia de NP em uma amostra radiografica de adultos, e buscar possiveis
associacOes a variaveis demograficas e dentarias. A hipotese nula se refere a

inexisténcia de associacdo entre as variaveis e o referido desfecho.

Método
Este estudo transversal foi aprovado pelo Comité de Etica em Pesquisa
institucional, sob registro n.° 2.805.133. Todos o0s participantes assinaram

Termo de Consentimento Livre e Esclarecido.

Composicédo da amostra

Inicialmente foi realizada uma busca ativa por radiografias panoramicas digitais
do banco de imagem do servico de Radiologia de uma Universidade privada
localizada em Curitiba, PR, Brasil. Foram incluidos todos os exames feitos
entre outubro de 2018 (inicio do servico digital) e fevereiro de 2020.

De um total de 1047 imagens, 105 foram excluidas pela idade dos
pacientes ser inferior a 18 anos. A seguir, adotados alguns critérios de
qualidade da imagem?®, foram excluidos 340 exames. Entdo foram buscados
os dados demograficos dos pacientes no sistema de prontuarios eletrénicos da
Universidade, o que levou a exclusdo de mais 217 exames, devido a falta de
informacgdes suficientes. Por fim, para cada imagem restante foi aplicado como
critério, haver no minimo, um dente posterior que pudesse ser avaliado. Assim,

no final permaneceram 385 exames.

Informacdes demogréficas

As informagfes demograficas coletadas no sistema eletronico foram: sexo
(masculino ou feminino), idade (categorizada conforme quartis em 18 a 27
anos, 28 a 35 anos, e 36 a 80 anos) e cor da pele observada (brancos e néao
brancos).



Avaliacao das radiografias e diagnostico dos NP

As imagens foram avaliadas por apenas um pesquisador, especialista em
Endodontia com trés anos de experiéncia. Esse pesquisador foi treinado e
calibrado junto a um especialista em Radiologia hd 11 anos (Kappa de Cohen
inter-examinadores = 0,88, que indica uma concordancia excelente). Mediante
algum caso duvidoso, o radiologista era novamente consultado a fim de auxiliar
na analise e fornecer um parecer.

As radiografias foram analisadas sob escuriddo parcial da sala, em um
mesmo monitor, a uma distancia padronizada de 45 cm?®. Foram definidos
como NP as massas radiopacas circunscritas e circulares no interior da camara
pulpar®. Apenas a presenca (sim ou nédo) de NP na regido coronéria (tipo 1)! foi
registrada (Figura 1). Além disso, foram anotados o namero total de dentes e o
namero pré-molares e molares por individuo, arcada dentaria (maxila ou
mandibula), lado da face (direito ou esquerdo) e a condicdo de cada dente
(higido, restaurado ou cariado). Para fins estatisticos foi feito um agrupamento
dos dentes em: molares superiores, pré-molares superiores, pré-molares
inferiores e molares inferiores.

Como critérios de inclusdo foram considerados para avaliagdo apenas
dentes permanentes, com rizogénese completa e livres de distorcbes de
imagens. Foram excluidos aqueles em estado de raiz, inclusos e semi-

erupcionados, com presenca de tratamento endodéntico ou prétese.



Figura 1. Exemplo de radiografia panoramica em que € possivel a identificacdo

de NP em dentes molares superiores.

Fonte: Banco de dados do servico de radiologia odontolégica da Universidade.

Andlise estatistica
As variaveis quantitativas foram apresentadas em média + desvio-padrao (DP),
e as categoricas em frequéncias absoluta e relativa (%).

Na busca por associacbes entre presenca de NP, variaveis
demograficas e dentarias, foram ajustados modelos de regressao logistica para
as analises univariada e multivariada. A significancia foi avaliada pelo teste de
Wald e a medida de associacao estimada em odds ratio (OR) com intervalos de
confianca de 95% (IC 95%). Valores de p < 0,05 indicaram diferenca
estatisticamente significativa.

O célculo amostral foi realizado com base no estudo de Syrynska et al.?,
para estimar o percentual de pacientes com NP, considerando-se uma margem
de erro de 5% e nivel de confianca de 95%, o que resultou em um n = 384.

Os dados foram analisados em SPSS® (IBM® SPSS® Statistics v. 23.0,
SPSS Inc., Chicago, IL, EUA).

Resultados

Das 385 imagens radiograficas avaliadas, a presenca de NP foi observada em



292, 0 que representou uma prevaléncia de 75,8% nos individuos (IC 95%:
71,6% - 80,1%).

Em relagcdo as variaveis demograficas, 226 exames pertenciam a
individuos do sexo feminino (58,7%), e 159 ao sexo masculino (41,3%),
enguanto brancos foram 346 (89,9%). A média de idade da amostra foi de 38,3
(DP £ 13,6) anos, com minima de 18 e maxima de 80. Para homens e
mulheres os respectivos valores dessa variavel foram 40,6 (DP + 14,4) e 36,7
(DP % 13,0).

Com base no total de dentes avaliados (n = 8647) a presenca de NP foi
estimada em 10,7% da amostra (n = 926). A média de dentes presentes foi de
22,5 (DP % 6,1); assim, em cada caso havia, em média 2,4 (DP * 2,3) dentes
com NP. Em dentes anteriores (incisivos e caninos), que totalizaram 3559, néao
foram identificados NP, razédo pela qual se optou pela ndo inclusdo destes na
presente analise.

Quanto as arcadas dentérias, a presenca de NP em ambas ocorreu em
56,5% (n = 165) dos individuos, sendo que a maxila, em separado, deteve
27,4% dos casos. Quanto ao lado, a ocorréncia em ambos foi de 66,1% (n =
193), com valores similares para o esquerdo (16,8%) e o direito (17,1%).

Para a condicdo dentaria, a presenca de restauracdo ocorreu em 53,8%
(n = 498) dos dentes que tinham NP, e os molares foram os mais acometidos,

especialmente os superiores (Tabela 1).



Tabela 1. Descricdo da presenca de NP por grupo, dente e condicdo dentaria para a

amostra total.

Presenca de NP

Condicao dentaria

Grupo Dente  Total Nao Sim Higido Restaurado Cariado
n (%) n (%) n (%) n (%) n (%)
Molargs 1295
superiores
16 311 184 (59,2) 127 (40,8) 44 (34,6) 82 (64,6) 1(0,8)
17 342 231(67,5) 111(32,5) 48(43,2) 59 (53,2) 4 (3,6)
26 304 181 (59,5) 123 (40,5) 44 (35,8) 77 (62,6) 2(1,6)
27 338 229 (67,8) 109 (32,2) 46 (42,2) 60 (55,0) 3(2,8)
Pre-m_olares 1239
superiores
14 329 324 (98,5) 5 (1,5) 2 (40,0) 3 (60,0) 0 (0,0)
15 288  269(93,4) 19(6,6) 10(52,6) 9 (47,4) 0 (0,0)
24 326 322 (98,8) 4(1,2) 2 (50,0) 2 (50,0) 0 (0,0)
25 296  276(93,2) 20(6,8) 11(550) 9 (45,0) 0 (0,0)
Molares 1171
inferiores
36 268  189(70,5) 79(29,5) 34(43,00 42(53,2) 3(3,8)
37 310 243(78,4) 67(21,6) 27(40,3) 37(552) 3(4,5)
46 272 199(73,2) 73(26,8) 23(31,5) 47(64,4)  3(4,1)
47 321  255(79,4) 66(20,6) 20(30,3) 45(68,2) 1(1,5)
Pre-r_nolares 1383
inferiores
34 359  331(92,2) 28(7,8) 23(82,1) 4 (14,3) 1(3,6)
35 332 292 (88,0) 40 (12,0) 27 (67,5) 12 (30,0) 1(2,5)
44 362 340 (93,9) 22 (6,1) 16 (72,7) 5(22,7) 1(4,5)
45 330  297(90,0) 33(10,0) 28(84,9) 5(15,2) 0 (0,0)

Nos modelos de regressdo, a analise univariada revelou diferencas
estatisticamente significativas em relagédo ao sexo (p = 0,013) e a idade (p <
0,001). J& na analise multivariada, os homens tiveram 1,71 vezes mais
chances de terem NP quando comparados as mulheres (OR = 1,71; IC 95%:
1,03-2,85). No que se refere a idade, estimou-se que a chance de individuos
com 36-80 anos terem NP é 2,69 vezes a chance de a condig&o ocorrer para a
faixa etaria de 18-27 anos.

Quanto a cor da pele, ndo foram identificadas diferencas em relacéo ao

desfecho em qualguer uma das analises (p > 0,05) (Tabela 2).



Tabela 2. Associacdo entre presenca de NP e variaveis demograficas (n =

385).

Variavel n (%) Presenca Valor Valor OR (IC 95%)
de NP (%) de p* de pT

Sexo

Feminino (Ref.) 226 (58,7) 161 (71,2)

Masculino 159 (41,3) 131 (82,4) 0,013 0,039 1,71 (1,03 - 2,85)

Idade

18-27 (Ref.) 106 (27,5) 70 (66,0)

28-35 96 (24,9) 67 (69,8) 0,569 0,572 1,19 (0,65 - 2,16)

36-80 183 (47,5) 155 (84,7) <0,001 <0,001 2,69(1,52-4,77)

Cor da pele

Brancos (Ref.) 346 (89,9) 262 (75,7)

N&o brancos 39 (10,1) 30 (76,9) 0,868 - -

*Modelo de regressao logistica univariada e teste de Wald.

TModelo de regressao logistica multivariada e teste de Wald.

Nota: Ref. — referéncia. Valores em negrito sao estatisticamente significativos
(p <0,05).

Os resultados da analise de possiveis associacdes entre NP e 0s grupos
dentarios sdo encontrados na Tabela 3. A analise univariada n&o indicou
diferenca significativa para a idade apenas no grupo dos pré-molares inferiores
em relacdo a presenca de NP (p > 0,05).

Quando exposta ao modelo multivariado, o mesmo comportamento foi
mantido. A idade, exceto no grupo dos pré-molares inferiores, de 36 a 80 anos
diferiu significativamente de 18 a 27 anos (p < 0,05). Os dados revelaram que a
chance de ter NP nos individuos com mais idade foi, nos demais grupos,
superior a duas vezes a chance em comparagdo aos mais novos.

Sexo e cor da pele ndo tiveram associagado significativa (p > 0,05) em

nenhuma das analises apresentadas na Tabela 2.



Tabela 3. Associacao entre presenca de NP e variaveis demogréficas, por grupo
dentario (n = 385).

s Presenca Valor Valor
Variavel n de NP (%) de p* de pt OR (IC 95%)
Molares
superiores
Sexo
Feminino (Ref.) 223 132 (59,2)
Masculino 153 104 (68,0) 0,084 0,209 1,33 (0,85 - 2,07)
Idade
18 — 27 (Ref)) 106 55 (51,9)
28 - 35 96 52 (54,2) 0,746 0,749 1,09 (0,63 - 1,91)
36 -80 174 129 (74,1) <0,001 <0,001 2,58(1,54-4,31)
Cor
Brancos (Ref.) 338 217 (64,2)
N&o brancos 38 19 (50,0) 0,089 - -
Pré-molares
superiores
Sexo
Feminino (Ref.) 216 23 (10,6)
Masculino 150 18 (12,0) 0,687 0,871 1,06 (0,54 —2,05)
Idade
18 — 27 (Ref)) 106 6 (5,7)
28 - 35 95 11 (11,6) 0,140 0,140 2,18 (0,77 - 6,15)
36 - 80 165 24 (14,5) 0,028 0,030 2,82(1,11-7,17)
Cor
Brancos (Ref.) 327 38 (11,6)
N&o brancos 39 37,7 0,466 - -
Pré-molares
inferiores
Sexo
Feminino (Ref.) 224 50 (22,3)
Masculino 157 34 (21,7) 0,877 0,789 0,93 (0,57 —1,54)
Idade
18 — 27 (Ref.) 106 18 (17,0)
28 - 35 95 23 (24,2) 0,206 0,206 1,56 (0,78 —3,12)
36 -80 180 43 (23,9) 0,170 0,164 1,55(0,84 —2,87)
Cor
Brancos (Ref.) 342 76 (22,2)
N&o brancos 39 8 (20,5) 0,807 - -
Molares
inferiores
Sexo
Feminino (Ref.) 213 101 (47,4)
Masculino 144 74 (51,4) 0,462 0,686 1,09(0,71-1,68)
Idade
18 — 27 (Ref)) 106 42 (39,6)
28 - 35 95 43 (45,3) 0,419 0,421 1,26 (0,72 - 2,21)
36 -80 156 90 (57,7) 0,004 0,005 2,06 (1,24 - 3,41)

Cor
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Brancos (Ref.) 322 158 (49,1)
N&o brancos 35 17 (48,6) 0,955 - -

*Modelo de regressao logistica univariada e teste de Wald.

TModelo de regresséo logistica multivariada e teste de Wald.

Nota: Ref. — referéncia. Valores em negrito sado estatisticamente significativos
(p < 0,05).

Discusséo

O objetivo deste estudo foi avaliar a prevaléncia de NP em radiografias
panoramicas digitais de adultos, e buscar possiveis associacfes a variaveis
demograficas e dentarias. Os resultados aqui encontrados revelaram uma alta
frequéncia da condicdo, que alcancou 75,8% da amostra, e permitiram a
rejeicdo da hipotese nula, devido a associagdo encontrada com idade e sexo.

A literatura revela uma prevaléncia de NP bastante variavel nas
diferentes populacdes. Resultados inferiores ao aqui encontrado ocorreram
entre sauditas, com valores de 7,5%,%° 14,7%?' e 18,6%?2’, indianos com
14,4%32* e iranianos com 15,2%723. J4 em nepaleses e poloneses, as estimativas
de NP sdo mais préximas do apresentado, com presenca da condicdo em
41,1%% e 51,5%'2 dos pesquisados, respectivamente. Essas diferencas
percentuais podem ser justificadas por diversos fatores, dentre os quais se
destacam a idade dos pesquisados, que variou de nove'? a 70 anos?°. Quanto
a isso, ressalta-se que a ndo padronizacdo da mesma pode gerar viés do ponto
de vista clinico, em razdo ao estagio de erupcdo dos dentes posteriores.
Especialmente nos dentes de individuos com idade minima entre 9 e 15 anos,
ha ocorréncia de sobreposicdo do ramo e do trabeculado 6sseo mandibular
sobre a regido da camara pulpar, impedindo uma visualizacéo desta estrutura,
livre de interferéncias. Ademais, a continua evolugdo dos aparelhos
panoramicos no que se refere aos sensores e ampolas, permitem uma imagem
com melhor qualidade dos exames aqui utilizados em comparacdo aos
aparelhos utilizados por Turkal et al.'® e Sandeepa et al.2> Também os aspectos
culturais, genéticos e de estilo de vida parecem contribuir para que o0s
resultados difiram?28,

Os homens diferiram de modo significativo das mulheres quanto a
presenca de NP, uma vez que as pesquisas revelam as mulheres comumente

mais acometidas®?024, Além da diferenca entre os sexos, houve para os
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homens, uma chance aumentada (superior a duas vezes) de presenca de NP
em comparacao as mulheres. Embora os fatores etiolégicos para tal fato ainda
ndo sejam bem compreendidos, a literatura aponta que a maior
representatividade das mulheres na composi¢cdo amostral leva ao incremento
da prevaléncia para esse sexo’. Ha outras evidéncias que apontam para um
fator causal associado a alteracfes hormonais, especificamente o horménio da
paratire6ide?’. Sabe-se que mulheres com niveis alterados desse hormdnio tém
predisposicdo ao desenvolvimento de calcificacdes em ovarios?%0.

Quanto a idade, a associacdo entre a presenca de NP e o
envelhecimento foi confirmado nesta pesquisa. Esses resultados corroboram a
literatura, quando se observa uma maior frequéncia de NP em individuos com
mais idade?*?’. Em pesquisa recente afirmou-se que amostras de polpas de
individuos mais velhos apresentavam concentracdes superiores de fosfatase
alcalina, condicéo predisponente a calcificacdo™?.

Uma maior frequéncia de NP na terceira e quarta décadas de vida foi
encontrada por outros autores!, e esses achados revelam uma coexisténcia
com outras doencas sistémicas, dentre elas os calculos renais!. A referida
associacdo ja foi investigada por meio de revisdo sistematica da literatura,
sendo que o NP foi confirmado como um marcador clinico para a presenca de
célculo renal®. Em outra vertente, a identificacdo de NP em dentes deciduos® e
em terceiros molares inclusos?, traz questionamentos em relacdo ao
envelhecimento como uma variavel associada a etiologia dos NP.

Os NP estiveram presentes em 10,7% dos dentes avaliados. Este valor
diferiu dos resultados de 1,4% em um estudo com sauditas®, e de 2,1% com
turcos'®. Valores mais préximos ao aqui encontrado foram observados em
nepaleses?®, com estimativa de 9,8% e em africanos?®, com 8,4%.

A caracterizacdo da amostra de dentes por condicdo dentéria, indicou a
presenca de NP em 53,8% daqgueles com restauragdes. Para Syrynska et al.*?,
esse valor foi de 64,8%. Tais achados condizem com descrito na literatura, em
que dentes restaurados tém mais chances de apresentarem NP1622 Qutro
dado se refere ao maior numero de dentes restaurados ser encontrado na
arcada superior. De acordo com da Silva et al.!®, essa caracteristica é

responsavel pelo aumento na incidéncia de NP na maxila, condicdo que
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suporta tendéncia de os NP ocorrerem mais na maxila em comparacdo a
mandibula?.

Os molares foram os dentes que apresentaram prevaléncia mais alta de
NP nesta pesquisa, resultado condizente com a literatura®t?427, Acredita-se
que essa caracteristica tenha relagdo com o tamanho da camara pulpar, que
leva a um maior suprimento sanguineo e pode facilitar e/ou auxiliar o
surgimento de calcificacbes?31:%2, Soma-se a isso o recebimento de uma maior
intensidade de cargas oclusais, dada a dimensé&o da coroa clinica?1.

Por fim, quanto ao método empregado, sabe-se que a deteccdo de NP
em radiografias esta condicionada ao tamanho desta alteracdo. A literatura
revela que os NP sé podem ser diagnosticados radiograficamente quando
apresentam diametro superior a 200 pm'2'4  Entretanto, a avaliagdo
radiografica € o meio ndo invasivo para a deteccdo de NP e diversas pesquisas
ja instituiram as radiografias periapicais e bitewing como método de
deteccdo®32. Qutros estudos também suportaram o uso das radiografias
panoramicas com objetivo de analisar a ocorréncia da referida condigcdo!?1®
21,23-27.

Como limitacbes deste estudo, aponta-se o método de avaliacdo
adotado, uma vez que as radiografias panoramicas causam distorcdo, o que
pode levar a erros34. Porém, ressalta-se o beneficio da observagdo da maxila e
da mandibula em uma Unica exposicdo. Trata-se de um exame frequentemente
solicitado pelos cirurgides-dentistas para uma avaliacao clinica geral. Ademais,
durante o processamento das imagens estas podem ser ajustadas em relagcéo
ao brilho e ao contraste, aprimorando a qualidade do exame e favorecendo a
detecgéo dos NP, tornando-se um bom método de avaliagéo.

Concluséao
A prevaléncia de NP foi alta na presente amostra, com diferenca significativa
para individuos do sexo masculino e com idade mais avancada, quanto a

presenca da condicé&o.
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Manuscrito 2

Pulp stones following orthodontic treatment: a case-control study?

Prescila Mota de Oliveira Kublitski?, Helena Stremel?, Jackelline Ribeiro Bonifacio?, Giuliana
Martina Bordint, Adriane Souza de Siqueirat, Alexandre Moro?, Jodo Armando Brancher?,
Marilisa Carneiro Ledo Gabardo*

ABSTRACT

The aim of this study was to analyze the incidence of pulp stones (PS) after orthodontic treatment. With a
case-control design, 49 patients from a private orthodontic clinic in Curitiba, PR, Brazil, of both sexes,
aged between 14 and 26 years, undergoing orthodontic intervention between the years 2000 and 2020,
participated. Premolars and molars were analyzed from initial and final panoramic radiographs.
Demographic and clinical data were collected from the patients’ medical records. After the initial
descriptive analysis, followed by the t test for independent samples, the Chi-square test was applied to
search for possible associations between the explanatory variables and the outcome of interest (post-
treatment PS). Values with a significant difference were those with p < 0.05. Nineteen cases and 30
controls participated, namely 26 men and 23 women. There was no difference between groups for the age
(p = 0.114) and treatment time (p = 0.204). Significant differences did not occur between cases and
controls in association with the other variables (p > 0.05). In conclusion, there was no increase in PS
incidence after orthodontic treatment in the sample studied.

Keywords: Endodontics; Orthodontic treatment; Pathology; Pulp stone.

2 Manuscrito submetido ao periddico: Conjecturas. Recebido: 20/05/2022. Aceito: 23/06/2022.
Publicado: 02/07/2022.
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RESUMO
O objetivo deste estudo foi analisar a incidéncia de nédulos pulpares (NP) ap6s o tratamento ortodéntico.

Com um desenho de caso-controle, participaram 49 pacientes de uma clinica ortodéntica privada de
Curitiba, PR, Brasil, de ambos os sexos, com idade entre 14 e 26 anos, que passaram por intervencdo
ortoddntica entre os anos 2000 e 2020. Pré-molares e molares foram analisados a partir de radiografias
panoramicas iniciais e finais. Os dados demogréaficos e clinicos foram coletados dos prontuarios dos
pacientes. Apds a analise descritiva inicial, seguida do teste t para amostras independentes, foi aplicado o
teste do Qui-quadrado para buscar possiveis associacdes entre as variaveis explicativas e o desfecho de
interesse (NP pos-tratamento). Os valores com diferenca significativa foram aqueles com p < 0,05.
Participaram 19 casos e 30 controles, sendo 26 homens e 23 mulheres. Ndo houve diferenca entre os
grupos para idade (p = 0,114) e tempo de tratamento (p = 0,204). Ndo ocorreram diferengas significativas
entre casos e controles em associagdo com as demais varidveis (p > 0,05). Em conclusdo, ndo houve
aumento na incidéncia de NP ap6s o tratamento ortoddntico na amostra estudada.

Palavras-chave: Endodontia; Tratamento ortodéntico; Patologia. Nodulo pulpar.
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INTRODUCTION

Pulp stones (PS) are mineralized structures that organize themselves in the pulp
tissue of primary or permanent teeth (SISMAN et al., 2012), with structural and
chemical properties similar to dentin (MILCENT et al., 2019). They are usually
asymptomatic, detected in radiographic examinations as a finding and represented by
radiopaque images inside the pulp chamber (KUZEKANANI et al., 2018). Higher PS
prevalence is found in maxillary first and second molars (KUZEKANANI et al., 2018),
with a predilection for the right side of the maxilla (KUZEKANANI et al., 2018) and
for females (JANNATI et al., 2019). Increase in cases is associated with aging (ERTAS
etal., 2017).

In the literature, the possible causes for the occurrence of PS are trauma
(LAZZARETTI et al., 2014), chronic irritations due to caries or restorative materials
(ERTAS et al., 2017, SEZGIN; SONMEZ; KAPLAN, 2021), nanoparticles and
nanobacteria (ZENG et al., 2011), systemic diseases (SATHEESHKUMAR et al., 2013;
TALLA et al.,, 2014), and genetic factors (ERTAS et al., 2017). In this context,
orthodontic movement seems to be part of the possible causes of occurrence of PS
(ERTAS et al., 2017; JENA et al., 2018; KORKMAZ; AYDIN; SARIOGLU, 2019).
However, there are still questions regarding the impact of orthodontic treatment on the
emergence of PS, since the dental pulp can be affected by the application of force (ABU
ALHAIA; TAHA, 2021) and generate a defense response (LAZZARETTI et al., 2014;
ABU ALHAIA; TAHA, 2021). A recent systematic review revealed that regardless of
the type of orthodontic appliance, duration of force, and intensity of force applied,
orthodontic treatment does not induce pulp necrosis (WEISSHEIMER et al., 2021). In

other studies, it was found that metabolic changes occur through orthodontic movement
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(VEBERIENE et al., 2010), promoting the development of pulp calcifications
(LAZZARETTI et al., 2014).

Several investigations focused on identifying development of PS after
orthodontic treatment look into the method used to analyze panoramic radiographs
(ERTAS et al., 2017; JENA et al., 2018; KORKMAZ; AYDIN; SARIOGLU, 2019),
which is part of the justification for carrying out this research. Therefore, the present
study aimed to investigate incidence of PS after orthodontic treatment in patients
attending a private clinic in Curitiba, PR, Brazil. The null hypothesis was that

orthodontic treatment would not lead to the incidence of the outcome.

MATERIAL AND METHODS

Ethical aspects

This study was approved by the institutional Research Ethics Committee, under

registration No. 2,805,133.

Study design and sampling

This study had a case-control design. Initially, an active search was carried out for
panoramic radiographs of patients who were treated at a private clinic specializing in
orthodontic treatment, in Curitiba, PR, between the years 2000 and 2020 (n = 2124).

Individuals of both sexes were included, aged between 14 and 26 years at the beginning
of treatment (JENA et al., 2018) and who had good quality radiographic examinations

in the pre- and post-orthodontic treatment periods (ERTAS et al., 2017; JENA et al.,
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2018; KORKMAZ; AYDIN; SARIOGLU, 2019). All patients had a record of using
fixed orthodontic appliances.

After applying the inclusion criteria, 49 examinations remained. Of these, only
premolar and molar teeth, with complete rooting, both arches and facial sides, were
assessed. Individuals who had gone extraction of any of the aforementioned teeth and
those who had systemic disease recorded in their medical records were excluded
(ERTAS et al., 2017; JENA et al., 2018). Teeth with carious lesions or with restorations
deeper than 1 mm from the dentin-enamel junction were also excluded (ERTAS et al.,

2017; JENA et al., 2018).

Data collected from dental records

Information was collected regarding: sex (male or female), observed skin color (white,
yellow, black or brown), age (in years), molar ratio, facial pattern (mesofacial,
brachyfacial or dolichofacial), type of accessory appliance used for orthopedic purposes
(maintenance or strength), treatment time (in years), total number of teeth assessed, arch
(maxilla, mandible or both) and side (right, left or both) for the presence of PS,
condition of each tooth assessed (healthy or filled) and presence or absence of PS per
tooth.

For the purposes of statistical analysis, the accessory appliances were
dichotomized into: maintenance - appliances the primary function of which is to keep
(maintenance) the teeth in position (Nance Button and Lingual Arch) and strength -
appliances that exert force on the first permanent molars (Hass, Hyrax, Pendulum,

Herbst, Forsus, PowerScope and AEB).
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Image analysis and PS diagnosis

Diagnosis suggestive of the presence of PS was made through identification of a defined
radiopaque mass inside the pulp chamber, regardless of size (TARIM ERTAS et al.,
2014).

This radiographic analysis was performed by only one calibrated examiner
(Kappa = 0.88), who was a specialist in Endodontics. A radiology specialist was
consulted when there was any doubt regarding diagnosis. The control group consisted of
patients who had or did not have PS before orthodontic treatment; and the case group
composed of those diagnosed with PS after orthodontic treatment.

Regarding PS incidence, the following was also recorded: arch (maxilla,
mandible or both), side (right, left or both) and condition of each tooth (healthy or
filled).

Conventional radiographs were digitized and analyzed in the partial darkness of
the room, on the same monitor, at a standardized distance of 45 cm (TARIM ERTAS et
al., 2014).

The data were tabulated on Excel® spreadsheets and all analysis was performed
using SPSS wversion 23.0. Initially, a descriptive analysis of the variables was
performed, including the Kolmogorov-Smirnov normality test. The t test was applied to
identify whether there was a difference between mean age and mean treatment time
between cases and controls. The Chi-square test was then applied in order to investigate
possible associations between the explanatory variables and the outcome (presence of
PS after orthodontic treatment). p < 0.05 was adopted as indicating statistical

significance.
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RESULTS

The t test did not reveal a significant difference between mean age and mean treatment
time for the case and control groups. The p-values were 0.114 and 0.204, respectively.

Table 1 shows that there was a balance between males (n = 26; 53.1%) and females (n =
23; 46.9%). People of white skin color accounted for 100% of those surveyed (n = 49).
The mean age for the total sample was 20 (x3.5) years and mean treatment time was 3.2

(£1.6) years.
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Table 1 - Description of data from 49 patients undergoing orthodontic treatment in a private clinic in Curitiba,

PR, from 2000 to 2020.

Variable Case Control p* OR (95%Cl)
n=19(38.8%) n=230(61.2%)
Sex
Male 8 (42.1) 18 (60.0) 0.221 2.06 (0.64-6.63)
Female 11 (57.9) 12 (40.0)
Skin color
White 19 (38.8) 30 (61.2) - -
Molar relationship
Class | 9 (42.9) 12 (42.9)
Class Il, Division 1 4 (19.0) 4 (14.3)
Class Il, Division 1, Subdivision 5(23.8) 4(14.3) 0.973 -
right
Class Il, Division 1, Subdivision 1(4.8) 1(3.6)
left
Class Il, Division 2 1(4.8) 3(10.7)
Class I1I 1(4.8) 4 (14.3)
Facial pattern
Mesofacial, 10 (52.6) 20 (66.7) 0.310
Brachyfacial 4(21.1) 2 (6.7) -
Dolichofacial 5(26.3) 8 (26.7)
Accessory appliance
Maintenance 11 (57.9) 20 (66.7) 0.535 1.45 (0.44-4.76)
Strength 8 (42.1) 10 (33.3)
Arch with PS
Maxilla 5(26.3) 1(10.0)
Mandible 4 (21.1) 2 (20.0) 0.553 -
Both 10 (52.6) 7 (70.0)
Facial side with PS
Right 1(5.3) 2 (20.0)
Left 9(47.4) 2 (20.0) 0.238 -
Both 9(47.4) 6 (60.0)
Mean (SD) Mean (SD) pf
Age 19.4 (3.5) 20.5(3.4) 0.114
Treatment time 3.7 (1.9 2.9 (1.3) 0.204




24

* Kolmogorov-Smirnov Normality Test.
Tt Test.

Note: SD, standard deviation.

Source: Data of the study.

Class I was the most prevalent (n = 21; 42.9%), as was the mesofacial facial
pattern (n = 30; 61.2%). Accessory appliances intended for keeping the teeth in position
were used by 31 individuals (63.3%), while those that exert force were used by 18
(36.7%) individuals.

Regarding PS incidence in the arches, both frequencies observed were the same
(n = 6; 20.7%), while with regard to both sides of the face there were 15 (51.7%) on the
right side and 11 (37.9%) on the left side.

No significant differences were found between the groups for the variables
included in the present analysis (p > 0.05). However, in the cases were more frequent
females, Class |, mesofacial pattern and who used accessory appliances for
maintenance. Despite the lack of a significant difference, the longest mean treatment
time (3.7 years) was higher in cases compared to controls (2.9 years).

Table 2 describes the teeth that presented PS. It can be seen that the most

affected, in descending order, were: 16 (n = 19), 44 (n = 14) and 26 (n = 10). It is also

noteworthy that most of the teeth with PS were healthy (Table 3).
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Table 2 - Description of posterior teeth with PS of 49 patients undergoing orthodontic treatment

in a private clinic in Curitiba, PR, from 2000 to 2020.

PS
Tooth Yes No
17 6 43
16 19 30
15 3 45
14 0 49
24 0 49
25 1 47
26 10 39
27 7 42
37 5 44
36 5 45
35 5 44
34 2 47
44 14 35
45 6 43
46 1 21
47 0 16

Source: Data of the study.



26

Table 3 - Description of the condition of posterior teeth with PS of 49 patients

undergoing orthodontic treatment in a private clinic in Curitiba, PR, from 2000 to

2020.

Tooth Healthy Filled
17 43 6
16 33 16
15 43 4
14 47 2
24 45 4
25 44

26 32 17
27 42 7
37 41 7
36 26 23
35 45 3
34 46 2
44 47 1
45 43 3
46 28 21
47 38 11

Source: Data of the study.

DISCUSSION

In this study, orthodontic treatment was not associated with PS incidence. With a varied
and not yet fully elucidated etiopathogenesis, orthodontic movement has proven to be a
relevant factor associated with the development of PS according to other authors
(ERTAS et al., 2017; JENA et al., 2018; KORKMAZ; AYDIN; SARIOGLU, 2019).
Assessment of presence of calcifications after orthodontic treatment, by analyzing

panoramic radiographs, was performed by Ertas et al. (2017), Jena et al. (2018), and
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Korkmaz et al. (2019), showed an increase in the incidence of post-treatment PS, which
does not corroborate our findings.

Regarding gender, although differences were not found, similar to results of
other studies with the same objective (ERTAS et al., 2017; JENA et al., 2018;
KORKMAZ; AYDIN; SARIOGLU, 2019) predilection for occurrence of PS in females
stands out (JANNATI et al., 2019). As for age, the mean found was 20 years, with no
difference between the case and control groups. The mean age of the cases in the
present study was 19.4 years. Jena et al. (2018) identified an increase in PS for the 20-
22 age group, while Ertas et al. (2017) found the same in individuals aged 18 to 20
years. The present sample was comprised entirely of individuals of white skin color,
thus preventing comparison between skin colors. It should be noted, however, that skin
color/ethnicity does not appear to have any relationship with PS incidence.

Greater presence of PS in decreasing order of prevalence was found in teeth 16,
44 and 26. When observing teeth according to groups, these findings corroborate those
of Korkmaz et al. (2019). However, when the teeth were observed individually, the
results found in this study expressed a higher frequency of PS in maxillary molars. This
fact coincides with the findings of Ertas et al. (2017) and Jena et al. (2018), who
obtained higher values for maxillary molars. The search for factors not yet associated
with orthodontic treatment, resulted in discussion about the molar relationship of those
surveyed. In the cases studied here, Class | prevailed, also without significant
differences. The literature points out that more complex cases may require the use of
greater force and time. Thus, considering that orthodontic force has an immediate effect
on pulp tissue blood supply, causing tissue hypoxia, with a 27% to 33% reduction in

oxygen supply to the pulp tissue (YAMAGUCHI; KASAI, 2007) the duration of
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inflammatory responses and the incidence of greater forces tend to provoke pulp
calcification (STENVIK; MJOR, 1970).

As for facial patterns, there were no differences between the groups, but the
mesofacial pattern accounted for 61.2% of those surveyed, including a higher
proportion of cases. This finding indicates that, in the present sample, this condition did
not influence the development of PS.

Also, in search of variables that differed between cases and controls, we
investigated data regarding accessory appliances used for maintenance or strength of
teeth, specifically supported by molars. No significant association was found with the
outcome, but maintenance was more present in the case group. In the same perspective
of pulp alterations, Baratieri et al. (2013) analyzed tomographic images performed
initially and after one year of the active phase of rapid maxillary expansion. The authors
pointed out that it did not induce new calcifications, nor did it interfere with the
dimensions of the pulp chamber of the molars used for anchorage.

Differences were not observed here regarding the arch and facial side. Such
findings are supported by the literature, where no differences were found between facial
sides or arches in relation to the outcome (ERTAS et al., 2017; KORKMAZ; AYDIN;
SARIOGLU, 2019). Other authors have indicated higher values for the maxilla (ERTAS
et al., 2017; JENA et al., 2018). As for the time factor, the results of this research, even
without significant differences, indicate that the duration of exerted force seems to
provoke chronic pulp alteration, favouring the development of PS. Although Korkmaz
et al. (2019) delimited the maximum duration of treatment with a mean of 3.1 years, in
an attempt to exclude the effect of time on the development of PS after orthodontic

treatment, relevant results were not revealed by the authors.
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Finally, some considerations should be made regarding the method used by
some studies mentioned here (ERTAS et al., 2017; KORKMAZ; AYDIN; SARIOGLU,
2019) with a view to comparison. In both studies cited, there was a discrepancy between
the sexes, with a predominance of females in the sample, so that stating that PS
prevalence was higher in females should be viewed with caution. A positive aspect is
that both our study and the other studies mentioned kept the focus of the results on
assessing the number of teeth with PS development.

Although the scientific evidence described in the course of this manuscript has
its value, it should be noted that the results presented are taken from prevalence studies,
which do not serve to establish causal relationships (BELBASIS; BELLOU, 2018)
therefore both sample composition and methodological design can influence the
relationship between the variables and the outcome.

The limitations of this study derive from the sample chosen and the method used
to diagnose PS. As for the sample, inferences and external validations cannot be made.
Regarding the method, although histological tests are defined as the gold standard for
PS diagnosis (ALEKSOVA et al.,, 2013) it is an invasive method and therefore
unfeasible. On the other hand, cone beam computed tomography is a very reliable
method for detecting PS (TASSOKER; MAGAT; SENER, 2018) but the request for
complementary exams to patients, with new exposure to radiation, it was not possible.
Finally, the literature supports the use of panoramic radiographs for PS diagnosis
(ALSWEED et al., 2019; ERTAS et al., 2017; GUNEN YILMAZ et al., 2019; JENA et
al., 2018), as well as periodic examinations during orthodontic treatment (JENA et al.,
2018; KORKMAZ; AYDIN; SARIOGLU, 2019) which justifies its use in this research.
Given the above, further studies focused on determining the development of PS in larger

samples and in different populations are recommended.
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Manuscrito 3

Investigacao da associacéo de polimorfismos no gene do paratorménio e

presenca de nédulos pulpares®

Resumo

Introducdo: O objetivo deste estudo foi buscar uma possivel associacao
entre polimorfismos de nucleotideo Unico (SNPs) no gene paratorménio
(PTH) e presenca de dentes com nddulos pulpares (NP). Métodos: 117
individuos participaram desta pesquisa classificados como casos (n = 63) e
controles (n = 54). O diagnodstico dos NP foi feito a partir de radiografias
panoramicas digitais e periapicais, e 0os sujeitos foram submetidos a coleta
de saliva. O material foi processado, e o DNA gendmico foi utilizado para
genotipagem dos SNPs rs694, rs6256 e rs307247. Para estimar o equilibrio
de Hardy-Weinberg foi aplicado o teste de Qui-quadrado, enquanto para a
avaliacdo do perfil genotipico e/ou alélico no modelo aditivo, dominante e
recessivo 0s dados foram ajustados no modelo de regressdo logistica
univariada e teste de Wald, em SPSS® versdo 23.0. Adotou-se nivel de
significancia de 5%. Resultados: As analises alélica e genotipica né&o
revelaram associagdo estatisticamente significativa (P > .05) entre a
presenca de NP e os SNPs nos grupos pesquisados. Conclusdes: Nenhum
dos SNPs do gene PTH aqui estudados esteve associado a presenca de NP.
Palavras-chave: Genes; hormdnio paratiredideo; ndédulos pulpares;

polimorfismo de nucleotideo Unico.

3 Manuscrito sera submetido ao periodico: Journal of Endodontics. Manuscrito formatado de
acordo com as normas especificas do periodico (acessado em: 19/02/2022).
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Introducao

Os nodulos pulpares (NP) sdo estruturas mineralizadas encontradas na
camara pulpar (1), com frequéncia relevante na populacdo, especialmente
em individuos do sexo feminino, com mais idade e em dentes posteriores (2).

Sua composigao estrutural em andlises cristalograficas, revela serem
massas densamente mineralizadas que contém ions célcio e fosforo (3),
muito semelhantes a hidroxiapatita dentinaria (4). A semelhanca histolégica
entre os NP e o tecido dentinario traz a tona a hipotese de que a génese dos
NP possa ser regulada pelos mesmos genes que controlam a expressao de
ameloblastos e odontoblastos (5), ou seja, possam também sofrer influéncia
genética. Assim, cabe supor que genes envolvidos na homeostasia do
metabolismo mineral surjam como candidatos a serem estudados. Como
revelado recentemente por Gerber et al. (6), os polimorfismos no gene
Parathyroid Hormone (PTH) ou paratorménio foram associados a variacdes
nas dimensdes coronarias de dentes permanentes.

O PTH é um horménio composto por 84 aminodcidos, sintetizado e
secretado pelas glandulas paratireoides (7). Apresenta papel crucial no
metabolismo mineral dentario e 0sseo, tanto no processo de formacéo
guanto de manutencao das estruturas (8). Nos dentes, alteracdes nos niveis
deste hormonio podem ocasionar anormalidades em esmalte, dentina,
cemento e polpa, e mais especificamente a ocorréncia de calcificagbes
pulpares (9-10).

O gene PTH esta localizado no cromossomo 11, posi¢do 11pl5 e
codifica uma familia de peptideos responsaveis pela regulagdo dos niveis de
calcio e fosfato no sangue (11). Quando em excesso, 0S peptideos
produzidos a partir da mensagem codificada por esse gene causam
hipercalcemia e célculos renais (12).

Diante das condigcbes multifatoriais que podem Ilevar ao
desenvolvimento de NP (2), bem como sua composicdo quimica, muito
proxima da dos célculos renais (13), a associacao entre os polimorfismos de
nucleotideo Unico (single nucleotide polymorphisms - SNPs) no gene PTH e a
etiologia dos NP, é passivel de investigacgéo.
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Os SNPs séo substituicbes pontuais de nucleotideos em uma regido
especifica do gene e que sdo consideradas normais, mas que podem afetar a
expressdo de peptideos e, assim, aumentar ou diminuir a predisposi¢do do
individuo para desenvolver determinadas condi¢des (14-15).

Com base no exposto, o objetivo deste estudo foi investigar se existe
associacdo entre os SNPs rs694, rs6256 e rs307247 no gene PTH com a

presenca de NP. A hipotese nula é a de inexisténcia de associagao.

Materiais e Método

Amostra

Este estudo foi aprovado pelo Comité de Etica e Pesquisa local (registro n°
2.805.133) e elaborado de acordo com as diretrizes do Strengthening the
Reporting of Genetic Association Studies (STREGA) (16). Todos os
participantes assinaram Termo de Consentimento Livre e Esclarecido.

Trata-se de parte de um estudo epidemiolégico (17), com outros
objetivos, cujas etapas sao encontradas na Figura 1. Inicialmente foram
selecionadas radiografias panoramicas digitais de individuos adultos, de 18 a
65 anos de idade, atendidos no servico de radiologia odontolégica de uma
Universidade privada localizada em Curitiba, PR, Brasil. Todas a imagens (n =
1047) de 2018 (ano de inicio do servico de imagens digitais) e 2019 (inicio da
pesquisa) foram temporariamente alocadas em dois grupos: casos e controles.
Os casos tinham imagem sugestiva de NP em algum dente posterior, € 0s
controles ndo poderiam ter sugestdo de NP em nenhum dente (todos os dentes
estavam presentes obrigatoriamente).

Em seguida, por contato telefénico, os pacientes foram investigados
quanto a possibilidade de participacdo na pesquisa. Em caso positivo, um
questionario adaptado (18), referente a saude sistémica foi aplicado em busca
de condi¢cdes que pudessem interferir no fluxo salivar e assim contraindicar a
participacdo do individuo como: presenca de doencas sistémicas, deficiéncia
cognitiva e ou realizacao de cirurgia recente (n=557) (Apéndice 2).

Pacientes que atenderam aos critérios de inclusdo como: idade = 18
anos e presenca de todos os dentes em boca, foram 490. Contudo, a coleta de

saliva foi possivel com 177 individuos, que compareceram a Universidade,
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entre junho de 2019 e fevereiro de 2020, 0 que nos gera uma amostra de
conveniéncia. Entdo, apenas aqueles temporariamente alocados como casos
foram submetidos a exame radiografico do tipo periapical complementar (19),
com o intuito de ser buscada concordancia com a radiografia panoramica

prévia, para assim ser mantido no referido grupo.

Radiografias
panoramicas

(n=1047)
| Excluidos pela idade
l (n=217)
(n=830)
Casos Controles

(n=550) || (n=280)

Excluidos devido a impossibilidade de
contato telefonico, recusa em participar,
> problemas cognitivos, gestantes e NP nao

detectados em exames radiograficos
complementares.

y A 4 ~ (n = 340)
Casos Controles
(n=242) (n = 248)
| l
l Possibilidade de coleta de
(n=117) material genético
Casos Controles

(n=63) (n = 54)

Figura 1. Fluxograma das etapas da pesquisa.

Todas as etapas foram realizadas por trés pesquisadores treinados.
Para o diagnéstico dos NP anteriormente a andlise radiogréafica, foi aplicado
teste de concordancia para calibracéo inter-examinadores (Kappa de Cohen =

0,88, que indica excelente concordancia). Para a coleta do material genético



38

(raspagem da mucosa) os mesmos pesquisadores foram treinados por um
professor com experiéncia neste procedimento.

O armazenamento das amostras foi realizado por apenas um dos
pesquisadores citados acima, uma vez que 0 mesmo apresentava formacao e
conhecimento técnico do processo, com formacédo em Biotecnologia. A analise
do material genético foi realizada em 2022 na Unidade de Pesquisa Clinica do
Hospital Universitario Anténio Pedro da Universidade Federal Fluminense
(UFF), Rio de Janeiro, Brasil.

Coleta do DNA e genotipagem

O DNA genbmico para andlise da genotipagem foi extraido de células bucais
isoladas da saliva (20). A quantidade e a pureza do DNA foram determinadas
por um espectrofotbmetro (Nanodrop 1000; ThermoFisher Scientific,
Wilmington, NC, EUA). Os polimorfismos candidatos foram escolhidos
mediante consulta ao site UCSC Genome Browser para identificar aqueles ja
caracterizados para o gene candidato, de acordo com sua possivel regulacédo
de funcéo e frequéncia alélica minima (FAM). Desta forma, trés SNPs no gene
PTH (rs694, rs6256 e rs307247) foram selecionados e investigados, cujas

caracteristicas sdo apresentadas na Tabela 1.

Tabela 1. Gene e polimorfismos estudados.

Polimorfismo Mudanca de Posicéo Significancia FAM
base clinica

rs694 C>T Intron variant benign T=0.260

rs6256 G>T Stop gained benign T=0.125

rs307247 G>A 3’ untranslated region benign A=0.395

Fonte: https://www.ncbi.nlm.nih.gov/snp/
Nota: FAM - frequéncia alélica minima

A genotipagem, com cegamento, foi realizada usando TagMan SNP
Genotyping Assays (Life Technologies; ThermoFisher Scientific, Wilmington,
CN, EUA) em Stratagene Mx3005P (Agilent Technologies, Santa Clara, CA,
EUA). As reacdes de PCR em tempo real foram realizadas em um volume total
de 3 mL (4 ng DNA/reacdo, 1,5 mL Tagman PCR master mix e 0,075 SNP
assay) (Applied Biosystems, Foster City, CA, EUA). A ciclagem térmica foi
realizada com um ciclo de manutencéo de 95 °C por 10 minutos, seguido de 45

ciclos de amplificagdo de 92 °C por 15 segundos e 60 °C por 1 minuto. Os
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ensaios e reagentes utilizados foram da Applied Biosystems (Foster City, CA,
EUA).

Analise estatistica

Para estimar o equilibrio de Hardy-Weinberg foi aplicado o teste de Qui-
quadrado (https://wpcalc.com/en/equilibrium-hardy-weinberg/).

Como variavel dependente ficaram estabelecidos os grupos casos e
controles. Para avaliar o perfil genotipico e/ou alélico no modelo aditivo,
dominante e recessivo os dados foram ajustados no modelo de regresséo
logistica univariada, com uso do teste de Wald. Os resultados foram
apresentados em odds ratio (OR) com intervalo de confianca de 95%
(1C95%).

Para a andlise dos dados foi empregado o SPSS® verséo 23.0 (IBM®
SPSSP® Statistics v. 23.0, SPSS Inc, Chicago, IL, EUA), com adogéo de um

nivel de significancia de 5%.

Resultados
Participaram 117 individuos, sendo 63 (53,8%) definidos como casos, e 54
(46,2%) como controles. A média de idade foi de 32,5 (+ 11,3) anos e as
mulheres representaram 70,9% (n = 83) da amostra.

Todos os SNPs avaliados estavam dentro do equilibrio de Hardy-
Weinberg. Na Tabela 2 sdo observadas as frequéncias dos alelos nos grupos
caso e controle nos trés polimorfismos estudados, sem ter havido diferenca

estatisticamente significativa entre os grupos (P > ,05).

Tabela 2. Analise dos polimorfismos estudados no modelo alélico.

SNP Alelo Caso Controle p* OR (1C95%)
n (%) n (%)

rs 694 C 44 (55,0) 80 (52,6) > .05 1,10 (0,64-1,89)
T 36 (45,0) 72 (47,4)

rs 6256 G 98 (52,7) 26 (56,5) > .05 0,85 (0,45-1,64)
T 88 (47,3) 20 (43,5)

rs 307247 A 37 (54,4) 89 (53,6) > 05 1,03 (0,59-1,82)
G 31 (45,6) 77 (46,4)

* Modelo de regressao logistica e teste de Wald (P < ,05).

A distribuicdo genotipica dos grupos estudados € exibida na Tabela 3.

Foram utilizados o0s modelos aditivo, dominante e recessivo e,
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repetidamente, observou-se inexisténcia de diferencas significativas entre

casos e controles (P > ,05).

Tabela 3. Distribuicdo genotipica nos modelos aditivo, dominante e recessivo entre

casos e controles (n = 117).

NP
Gene Modelo Gen6tipo Caso Controle p* OR (1C95%)
n (%) n (%)
PTH (rs694) Aditivo TT (ref) 30 (48,4) 29 (53,7) - -
CT 20 (32,2) 14 (25,9) > ,05 1,38 (0,59-3,24)
CcC 12 (19,4) 11 (20,4) > ,05 1,06 (0,40-2,77)
Dominante T CT/TT (ref) 50 (80,6) 43 (79,6) - -
CcC 12 (19,4) 11 (20,4) > ,05 0,94 (0,38-2,34)
Recessivo C CC/CT 32 (51,6) 25 (46,3) > .05 1,24 (0,60-2,57)
TT (ref) 30 (48,4) 29 (53,7) - -
PTH (rs6256) Aditivo GG 40 (64,5) 35 (64,8) > ,05 0,29 (0,03-2,68)
GT 18 (29,0) 18 (33,0) > ,05 0,25 (0,02-2,46)
TT (ref) 4 (6,5) 1(1,9) - -
Dominante G = GT/GG (ref) 58 (93,5) 53(98,1) -
TT 4 (6,5) 1(1,9) > ,05 3,66 (0,40-33,7)
Recessivo T GG (ref) 40 (64,6) 35 (64,8) - -
GT/ITT 22 (35,4) 19 (35,2) > ,05 1,01 (0,47-2,17)
PTH (rs307247) Aditivo GG (ref) 34 (54,0) 29 (53,7) - -
AG 21 (33,3) 19 (35,2) > ,05 0,94 (0,43-2,09)
AA 8(12,7) 6 (11,1) > ,05 1,14 (0,35-3,66)
Dominante G = AA > ,05 1,16 (0,38-3,59)
AG/GG (ref) - -
Recessivo A GG (ref) 34 (54,0) 29 (53,7) - -
AA/AG 29 (46,0) 25 (46,3) > ,05 0,99 (0,48-2,05)

* Modelo de regressao logistica e teste de Wald (P < ,05).

Nota: ref. — referéncia.

Discusséo
Esta pesquisa buscou investigar se os SNPs no gene PTH, frequentemente
associados a disturbios do metabolismo mineral, estariam envolvidos na
etiologia dos NP. Os resultados encontrados aqui, para rs694, rs6256 e
rs30724 analisados nos modelos genéticos alélico, aditivo, dominante e
recessivo, revelaram inexisténcia de associacdo com a presenca de NP,
portanto a hipétese nula foi aceita.

Embora o papel do PTH no metabolismo mineral ja tenha sido descrito
na literatura, e sua associacao confirmada com algumas patologias tais como
calculo renal (13), osteoporose (21,22), retrognatismo mandibular (23) e

variacdo no tamanho de dentes permanentes (6), at¢é o momento ndo ha
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referéncias a respeito da associacédo do gene que o codifica com a presenca de
NP.

E valida a inclusdo de pesquisas com NP, uma vez que a frequéncia
dessa alterac@o na populacao pode chegar, em média, a 36,5% (2). Ademais, a
presenca de NP coincide com a presenca de célculos renais (24), o que traz a
tona a semelhanca estrutural entre ambas as alteracbes, com a presenca dos
ions célcio e fosforo como principais componentes (4-13). Esses componentes
inorganicos também sao encontrados nos 0ssos e regulados/influenciados pela
acdo do PTH descrito como um importante mediador da homeostasia mineral
no organismo humano (8).

Alteragbes nos niveis séricos do PTH podem modificar ou dificultar o
transporte de célcio paracelular e transcelular (13). Entre outras funcoes, é
responsavel por ativar uma cascata metabdlica na qual osteoclastos ativados
liberam célcio, provocando hipercalcemia (25). Além disso, o PTH controla o
metabolismo de fosfato que, associado ao calcio, forma sais insollveis que
podem levar a formagéo dos calculos renais (13).

Diante do exposto, o gene PTH e os polimorfismos rs694, rs6256 e
rs307247, foram selecionados para esta pesquisa devido as publicacdes que
envolvem 0s mesmos em associacdo a doengas com carater calcificatorio (13-
26), condicdo Ossea (23) e dentaria alterada (6). Os resultados encontrados
aqui, revelaram para os trés SNPs estudados um padrdo de distribuicdo
genotipica bastante homogéneo. Entre os individuos incluidos nos grupos caso
e controle ndo houve diferencas estatisticamente significativas.

No que diz respeito as condi¢des calcificatorias, os resultados citados
anteriormente corroboram em parte o estudo de Mitra et al. (13), em que o0s
autores investigaram individuos com calculos renais e ndo encontraram
diferencas entre casos e controles nas frequéncias genotipicas e alélicas para
rs694 e rs6256. Entretanto, para o rs307247, foi demonstrado que os
individuos casos com genotipo TT apresentavam risco quatro vezes maior para
a formacao de calculos renais. Assim, a presenca do alelo T foi apontada como
fator de risco para o desenvolvimento da condicdo, e o polimorfismo foi
considerado um potencial marcador genético para o diagnoéstico de calculo

renal. Condizente com o aqui encontrado foi observado por Ranjzad et al. (26)
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em mulheres com diagnostico de sindrome do ovario policistico, para o rs6256,
em que nao houve expressao genotipica e alélica alterada.

N&o obstante a literatura reportou ainda o gene PTH como fonte de
estudos em casos de deficiéncia (21,22) e crescimento 6sseo alterado (23).
Nesse sentido, a analise do rs307247 em mulheres com diagnodstico de
osteoporose pés-menopausa, a regulacdo da remodelacdo 6ssea nessa fase
nao esteve associada ao polimorfismo (21). Entretanto, pelo fato de o PTH
estar diretamente envolvido com a homeostasia 6ssea, 0 rs6256 também foi
estudado frente a osteoporose. Lin et al. (22) observaram a associacdo deste
polimorfismo com a diminuicdo da densidade éssea, quando a analise foi
realizada combinando-se multiplos genes e SNPs; quando sozinho ndo houve
evidéncia do seu envolvimento com a diminuicdo da densidade éssea. Assim,
analises combinatdrias mais sofisticadas evidenciaram tal associacao.

Ja o crescimento Osseo foi avaliado por Kuchler et al. (23), com a
genotipagem de individuos portadores de retrognatismo mandibular. De acordo
com os autores, essa condicdo 6ssea foi influenciada por alteracbes do gene
PTH, para rs694 e rs307247, nos modelos genotipicos e alélicos,
significativamente. Especificamente para o rs694, diferencas ocorreram nos
gendtipos CC/CT e alelo C, enquanto que para o rs307247 diferencas foram
observadas somente em homozigotos AA. O estudo ainda demonstrou
diferenca significativa na andlise dos haplétipos para individuos TGG e CGA
qgquando expostos aos trés polimorfismos citados. Com isso, 0s autores
concluiram que os polimorfismos do PTH influenciam a morfologia mandibular
de humanos.

Por fim, mais recentemente a associacao entre variagcoes nas dimensoes
da coroa dentaria de dentes permanentes também estiveram associadas a
polimorfismos no gene PTH. Gerber et al. (6) revelaram que as diferencas
ocorreram para 0O rs694, onde individuos portadores do gendtipo TT
apresentaram dimensao vestibulo-lingual menor em comparacao a individuos
com o genoétipo CC; para o rs307247, individuos com gendtipos AG e GG
apresentaram dimensdo vestibulo-lingual maior em comparagédo a individuos
com o gendtipo AA. Diante disso, os autores concluiram que, embora os

resultados ndo estabelecam o mecanismo exato do PTH na variabilidade do
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tamanho da coroa dentaria, ha evidéncias para estudos futuros na identificacao
de genes candidatos envolvidos neste processo.

Até o presente momento este é o primeiro estudo que buscou investigar
o perfil genotipico de pessoas com NP o que, de certa forma, limitou a
comparacao dos resultados aqui encontrados com outras pesquisas de cunho
odontologico. Contudo, os trés SNPs do gene PTH selecionados tém uma FAM
relativamente alta, o que favoreceu a presente andlise. Além disso, 0 rs694 e o
rs307247 sdo considerados SNPs regulatorios, entdo poderiam modificar a
expressdo génica, controlando a exportacdo nuclear de mRNA, afetando a
eficiéncia translacional ou ainda modificando a estrutura tridimensional da
proteina sintetizada (27). Ja o rs6256, localizado em uma regido codificadora,
pode contribuir para a alteracdo da expressao génica. Ressalta-se, ainda, que
os trés polimorfismos selecionados abrangem uma regido grande do gene PTH
e, mesmo assim, ndo foram observadas associacfes entre esses e a presenca
de NP.

Como limitagbes, no que diz respeito ao método adotado, a analise das
radiografias panoramicas foi fundamentada em estudos prévios (28,29), pois se
refere a um exame usualmente solicita na pratica clinica odontolégica, é
acessivel e ndo invasivo (30). Embora o uso de radiografias panoramicas e
periapicais possa gerar vieses, € 0S mais precisos seriam exames de
tomografia computadorizada ou exames histologicos para comprovacdo da
presenca de NP (31,32), tais recursos nao tém indicacdo rotineira. Outra
limitacdo pode se referir & dosagem dos niveis séricos de PTH néo ter sido
realizada, fato que poderia fornecer indicios mais precisos de sinais de hiper ou
hipoparatoreiodismo (33).

Em suma, o estudo de condi¢cdes osteometabdlicas e calciometabolicas
é considerado um campo oportuno a investigagbes futuras, com foco na
interacdo entre condi¢cOes bucais e sistémicas, pois diversas endocrinopatias
tém manifestacdes na regido da cabeca e pescoco (34). Desta forma, além do
ponto de vista clinico, em que os NP podem gerar certa dificuldade para o
tratamento endodontico, o cirurgido-dentista deve estar atento a presenca
destas alteracdes e a possibilidade de coexisténcia com desordens sistémicas.

Mais estudos devem incluir ferramentas metodoldgicas que avaliem em

conjunto os SNPs, ou seja, andlise por haplétipos e por diplétipos, que poderia
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esclarecer o papel dos polimorfismos de forma combinada na patogénese dos
NP.

Concluséo

Os resultados encontrados revelaram que, na amostra estudada, os
polimorfismos do gene PTH né&o estiveram associados a presenca de NP.
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APENDICE 1 - TERMO DE CONSENTIMENTO LIVRE E

ESCLARECIDO

Vocé esta sendo convidado a participar, de modo voluntario, do estudo
denominado “Associacdo entre nodulos pulpares e doencgas sistémicas: um
estudo de caso-controle” que tem como objetivo analisar as associagdes dos
nodulos pulpares (“pedras” dentro dos dentes) com outros problemas de saude,
como célculo renal, aterosclerose, diabetes, endometriose e alteracbes
genéticas. Essa pesquisa ajudara os cirurgides-dentistas a ficarem atentos a
possibilidade desses ndédulos pulpares poderem estar associados a diversas
outras doencas.

A sua participacao na pesquisa sera responder a um questionario. Como
riscos vocé podera se desgastar fisicamente durante a entrevista, portanto, 0s
pesquisadores tentardo reduzir ao maximo o tempo da entrevista e ao deparar-
se com perguntas que se sinta desconfortavel, tem o direito de ndo participar
do estudo.

Sua privacidade sera respeitada, ou seja, seu nome, ou qualquer outro
dado confidencial sera mantido em sigilo. A elaboracéo final dos dados sera
feita de maneira codificada, respeitando o0 imperativo ético da
confidencialidade.

Os pesquisadores lhe assegurardo assisténcia durante toda a pesquisa,
bem como garantirdo seu livre acesso a todas as informacdes e
esclarecimentos adicionais sobre o estudo e suas consequéncias, enfim, tudo o
que Vvocé queira saber antes, durante e depois da sua participacdo. Vocé
podera se recusar a participar do estudo, ou retirar seu consentimento a
gualguer momento, sem precisar justificar, e se desejar sair da pesquisa nao
sofrera qualquer prejuizo.

Os pesquisadores envolvidos com o referido projeto seréo:

Marilisa Carneiro Le&o Gabardo. Contato: (41) 3526-5121
marilisagabardo@gmail.com

Joao Armando Brancher. Contato: (41) 3526-5121 brancher.a@gmail.com
Prescila Mota de Oliveira Kublitski. Contato: (41) 3526-5121

prescilamota@hotmail.com
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COMITE DE ETICA EM PESQUISA — UNIVERSIDADE POSITIVO
Rua Pedro Viriato Parigot de Souza, 5.300. Sala 8 do Bloco Amarelo (Térreo).
Curitiba - PR Telefone: (41) 3317 3260. Email: cep@up.edu.br
COMISSAO NACIONAL DE ETICA EM PESQUISA - CONEP
SEPN 510 NORTE, BLOCO A, 3° Andar Edificio Ex-INAN - Unidade Il -
Ministério da Saude Brasilia - DF Telefone: (61) 3315 6878. Email:
conep.cep@saude.gov.br

Declaro que li e entendi todas as informacdes presentes neste Termo de
Consentimento Livre e Esclarecido e tive a oportunidade de discutir as
informacdes nele contidas. Todas as minhas perguntas foram respondidas e eu
estou satisfeito com as respostas. Entendo que receberei uma via assinada e
datada deste documento e que outra via assinada e datada seré arquivada nos
pelo pesquisador responséavel pelo estudo.

Manifesto meu livre consentimento em participar, estando totalmente
ciente de que ndo ha nenhum valor econémico, a receber ou a pagar, por

minha participacao

Dados do participante da pesquisa

Nome:

Telefone:

e-mail:

AUTORIZACAO - TCLE
Apos ter sido informado e entendido as caracteristicas deste estudo,
concordo em participar. Declaro ainda ter recebido uma via do termo de
consentimento.
Curitiba, __de de20__ .

Nome do Participante

Assinatura do participante (por extenso
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APENDICE 2 - QUESTIONARIO DADOS GERAIS,

DEMOGRAFICOS, DE HABITOS E DE SAUDE GERAL

DADOS GERAIS E DEMOGRAFICOS
Nome:

Endereco: Telefone:

1. (Observar) Cor da pele: (1) Branco (2) Amarelo (3) Negro (4) Pardo
2. (Observar) Género: (1) Masculino (2) Feminino

3. ldade: anos

HABITOS

4, Vocé é fumante? (1) Nao (2) Sim

5. Vocé faz uso de alcool frequentemente? (1) Nao (2) Sim

SAUDE GERAL
6. Tem diabetes? (1) Nao (2) Sim
7. Em caso afirmativo, qual € o tipo?
(1) Tipo | (2) Tipoll  (2) Nao sabe responder
8. Consulta regularmente o médico cardiologista? (1) Sim (2) Nao
9. Ja fez exames para verificar o estado das veias/artérias? (1) Sim (2) Nao
10. Tem problemas com colesterol? (1) Nao (2) Sim
11.  Jainfartou? (1) Nao (2) Sim
12.  Jateve ou tem pedras nos rins? (1) Nao (2) Sim
13.  Jateve ou tem pedras na vesicula? (1) N&o (2) Sim
14, Consulta regularmente o médico ginecologista? (1) Sim (2) Nao
(0) Para participantes mulheres - Ja foi diagnosticada com endometriose?
(1) Nao (2) Sim
(1) Jafoi diagnosticada com cisto no ovario? (1) Nao (2) Sim
15. Vocé tem artrite ou alguma outra doencga autoimune? (1) N&o (2) Sim
16. Tem alguma outra doenca que ndo tenhamos perguntado? (1) N&o

(2) Sim Qual (is)?
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ANEXO 1. PARECER DO COMITE DE ETICA EM PESQUISA

UNIVERSIDADE POSITIVO - £ Plabaforma
UNICENP %ﬂﬂ

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: CALCULO PULPAR: ASSDCIA@:ED COM DOENCAS SISTEMICAS, DSTECPONTINA
SALIVAR E POLIMORFISMOS NO GENE QUE A CODIFICA

Pesquisador: Marilisa Cameiro Ledo Gabardo

Area Tematica: Genética Humana:
(Trata-se de pesguisa envolvendo Genética Humana que ndo necessita de analise
etica por parte da CONEP;);

Versdo: 1

CAAE: 94846918 5.0000.0093

Instituicdo Proponente: CENTRO DE ESTUDOS SUPERIORES POSITIVO LTDA
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Numero do Parecer: 2.805.133

Apresentacdo do Projeto:

(0s calculos pulpares sio alteractes teciduais regressivas enconfradas, em geral, no interior da cdmara
pulpar. S0 achados radiograficos e tém prevaléncia relativamente alta. Estdo associados a morbidades
como diabetes, aterosclerose, litiase urinaria e endometriose. A glicoproteina fosforilada denominada
osteopontina (OPN) € identificada nessas alteracdes e investigacdes tem sido conduzidas para identificar
polimorfismos no gene que a codifica, o secreted phosphoprotein 1 (SPP1). Propde-se avaliar se pacientes
com calculo pulpar t8m outras doencas sistémicas

associadas, niveis aumentados de OPN salivar e polimorfismos no gene da OPN (rs9138, rs4754 e
rs11730582), comparados a individuos saudaveis como controle. Serdo selecionados 196 individuos de 30
a 60 anos de idade, ndo biclogicamente relacionados, de ambos os sexos, que tenham sido atendidos nas
clinicas de Odontologia de uma Universidade privada de Curitiba, PR, Brasil, entre janeiro de 2017 a julho
de 2018, e gue apresentem ao menos um calculo pulpar identificado em exame radiografico. Os recrutados
respenderdo a um questionario com informacdes

sociodemografica, de habites e dinicas, e serdo submetidos & coleta salivar para quantificacdo da OPM e 3
raspagem da mucosa jugal para coleta

de material genético & andlise por meio da reag3o em cadeia da polimerase (PCR) em tempo real.

Enderego: Rua Prof Pedro Viriato Parigot de Souza n® 5300

Bairro: Campo Compride CEP: 21.280-200
UF: PR Municipio: CURITIBA
Telefone: (41)3217-3260 Fax: (41)3317-3030 E-mail: cep@up.edu.br

Pagina 01 d= 03



UNIVERSIDADE POSITIVO - 4 Plabaforme
UNICENP oa'l

Continuagdo do Parecer: 2.805.133

Serdo buscadas associacdes entre os calculos pulpares e as demais variaveis com nivel de significancia de
5%

Objetivo da Pesquisa:

Este estudo se propde a determinar, em um grupo populacional, a presenca de calculos pulpares e
possiveis associacdes destas ocorréncias a desordens sistémicas, a niveis aumentados de OPN salivare a
polimorfismos no gene SPP1.

Avaliacdo dos Riscos e Beneficios:

Riscos:

Como riscos o sujeito podera se desgastar fisicamente durante a entrevista, portanto, os pesquisadores
tentardo reduzir ao maximo o tempo da entrevista.

Beneficios:

Essa pesquisa ajudara os cirurgides-dentistas a ficarem atentos a possibilidade desses calculos pulpares
poderem estar associados a diversas outras doencas, como calculo renal, aterosclerose, diabetes,
endometriose e alteracdes genéticas.

Comentarios e Consideragdes sobre a Pesquisa:

pesquisa de relevancia que visa estudar em um grupo populacional , a presenca de calculos pulpares com a
ocorréncia de doencas sistémicas.

Consideragoes sobre os Termos de apresentagao obrigatoria:

foram apresentados: folha de rosto, TCLE.

Conclusodes ou Pendéncias e Lista de Inadequagoes:

recomendo a sua aprovagao

Consideracoes Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagio
Informacoes Basicas| PB_INFORMACOES_BASICAS_DO_P | 31/07/2018 Aceito
do Projeto ROJETO_1190167.pdf 11:22:18
Dedaragéo de CartaDenise JPG 31/07/2018 |Marilisa Cameiro Aceito
Instituicao e 11:21:48 |Ledo Gabardo
Infraestrutura
TCLE/Temosde |TCLE.doc 31/07/2018 |Marilisa Cameiro Aceito
Assentimento / 11:20:46 |Ledo Gabardo
Justificativa de
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Pulp stones following orthodontic treatment: a case-control study
Nodulos pulpares apos tratamento ortodontico: um estudo de caso-controle
Prescila Mota de Oiveira Kublitski', Helena Stremel’, Jackelline Ribeiro Bonifacio!, Giuliana

Martina Bordin’, Adnane Souza de Siqueira’, Alexandre Mogo®, Jodo Armando Brancher',
Manlisa Cameiro Ledo Gabardo**

ABSTRACT

The aim of this study was o anafyze the meidence of pulp stones (PS) after onthodontic treatment. With a
case-control design. 49 patients from a privase orthodoatic clinic in Curtiba, PR, Brazil, of both sexes,
nged between 14 and 26 years, usdergomng orthodoatic intervention between the years 2000 apd 2020,
participated. Premolars and melars were analyzed from initial and final pacommic radiogmphs.
Demwographic and clinical datn were collected from the patients’ wedical records. After the mutial
descripsive analysis. followed by the 1 test for independent samples, the Chi-square test was applied to
search for possible associations berween the explanarory varables and the owtcome of witerest (post-
treatment PS). Valwes with 2 significans difference were those with p < 0,05, Ninetesn cases and 30
controls participated, namely 26 mea and 23 women. There was no difference between groups for the age
(p = 0.114) and treatment time (p = 0.204), Significont differences did not occur berween cases and
controls in association with the other variables (p > 0.05). In conclusion. there was po increase in PS
Incidence after orthodoatic treatment in the sample studied

Keywords: Eadodoatics: Onthedoatic wreatment: Pathology: Pulp stone.

RESUMO

O objetivo deste estudo fol analisar a incidéncia de nodulos pulpares INP) apds o tratamento ortoddatico.
Com um desenho de caso-coptrole, participaram 49 pacientes de wma clinica ortedontica privada de
Curitiba, PR, Braail. de ambos o5 sexos, com idnde entre 14 ¢ 26 anos, que passaram por intervengho
ortoddntica entre 05 anos 2000 ¢ 2020, Pré-molares ¢ moelares foram analisndes a partir de mdiografias
panorimicas uuciais ¢ fipais, Os dados demograficos ¢ clinicos foram coletados dos peontudrios dos
pacicntes. Apos a andlise descritiva inicinl. seguida do tests t pam amostras iklependentes, foi aplicado o
teste do Qui-quadrado para buscar possiveis nssociacdes eatre as vazidvels explicativas ¢ o desfecho de
wreresse (NP pos.tratanento). Os valores com diferenca significanva formn squeles com p < 0.05.
Participaram 19 casos ¢ 30 controles, seado 26 homens o 23 muiberes. Nao houve diferenca entre 06
2rupos pats idede {p = 0.114) e tempo de tratamento (p = 0,204). Nio coorreram difecencas sigmficativas
entre casos ¢ controles em nzsociagho com as demnis vandveis (p > 0,050 Em conclusdo, nio houve
murento na incidéncia de NP apds o ratamento ortoddniico na amostn estadada.

Palavras-chave: Endodontia; Tratamentp onoddatico, Patologia. Nodulo pulpar

! Universidade Positivo,
*E-mail: manlisagabardo@ gmail.com
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ANEXO 3. NORMAS DA REVISTA PARA A QUAL SERA
SUBMETIDO O MANUSCRITO 1

IMAGING SCIENCE IN DENTISTRY
Instructions to Authors

ETHICAL GUIDELINE

Manuscripts should be prepared according to the research and publication
ethics guidelines recommended by the International Committee of Medical
Journal Editors (ICMJE, http://www.icmje.org/), Council of Science Editors
(http://www.councilscienceeditors.org/), World Association of Medical Editors
(WAME, http://www.wame.org/), and the Korean Association Medical Journal
Editors (https://www.kamje.or.kr/en/main_en).

Declaration of funding source and conflicts of interest

Authors always state the source of any funding for research or towards
publication of their article, including the government and private or commercial
sources.

Conflicts of interest is required to be stated in the manuscript. Conflicts of
interest are the interest of the author(s) which may influence the obijectivity,
integrity and value of the publication. The examples are; Employment by any
organization with a financial interest in or financial conflict with the publication of
the article. Financial support by any organization with a financial interest in or
financial conflict with the publication of the article. Personal financial interests:
financial interests such as stocks and shares in companies with a financial
interest in or financial conflict with the publication of the article; consultation fees
or other remuneration from organizations with a financial interest in or financial
conflict with the publication of the article; patents or patent applications which
may be affected by publication of the article. Membership to organizations with
a financial interest in or financial conflict with the publication of the article.

If a reviewer or editor of a manuscript feels a conflict of interest in making a
decision on a manuscript, (s)he should return the manuscript to the editorial
office.

Statement of Informed Consent and Institute Review Board

Studies on human subjects must have been approved by the Institutional
Review Board (IRB). Also, informed consent must be obtained from the patients
who participated in the study. The manuscript must include a statement of the
informed consent and ethical approval including IRB information in Materials
and Methods. These documents can be requested from the editor, reviewer, or
publisher. In case of animal study, authors should indicate whether institutional
and national guides for the care and use of laboratory animals were followed.
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Authorship

All authors should have made substantial contributions to all of the following
according to the guidelines of the International Committee of Medical Journal
Editors (ICMJE): 1. "Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for the work"; AND 2.
"Drafting the work or revising it critically for important intellectual content”; AND,
3. "Final approval of the version to be published"; AND 4. "Agreement to be
accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and
resolved”. All authors must participate in determining the order of authorship.

Originality, Plagiarism, and Duplicate Publication, and Secondary
Publication

The submitted manuscript should be original and it should not be considered to
be published to other journals at the same time. Any part of the manuscript such
as figures and tables should not be duplicated in any other published article
without permission of the Editorial board. All submitted manuscripts are
screened for possible plagiarism or duplicate publication by Similarity Check. If
plagiarism or duplication is found, the manuscripts may be rejected. Also, the
authors might be imposed penalty according to the decision by our research
ethics committee. Manuscript can be republished if it satisfies the conditions of
secondary publication of the Uniform Requirements for Manuscripts Submitted
to Biomedical Journals.

EDITORIAL POLICY

Except for the negotiated secondary publication, manuscript submitted to the
Journal must be previously unpublished and not be under consideration for
publication elsewhere. Guidelines for the overlapping publications are based on
instructions described in the Uniform Requirements for Manuscript Submitted to
Biomedical Journals (Ann Intern Med 1997: 126; 36-47, http://www.icmje.orq).
All manuscripts is reviewed by two or more reviewers in the corresponding field.
The decisions of manuscript publication are based on the results of peer review.
To ensure that this is unbiased, reviewers receive manuscripts with blind title
pages. Under any circumstances, the identities of the reviewers will not be
revealed. The Editor reserves the right to make changes which may clarify or
condense papers where this is considered desirable.
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ARTICLE PROCESSING CHARGE

There is no submission fee for all authors. For the publication of accepted
manuscripts, the article processing charge is different according to the country
of corresponding authors. There is no article processing charge if the
corresponding authors are outside Korea. If the corresponding author's
affiliation locates in Korea, it costs 40,000 Korean won per printed page for all
publication types of manuscripts after publication. Color publication requires
additional charge.

SUBMISSION OF MANUSCRIPTS

The manuscript is requested to be submitted to the editor-in-chief electronically
by online at https://www.isdent.org. For online submission, authors prepare the
following electronic files, 1) Cover letter, 2) Manuscript, and 3) Figures. Authors
don’t have to submit the copyright transfer form during the manuscript
submission. The publisher will ask the form to the authors only for the accepted
manuscript.

Cover letter

*Cover letter should be written by using MS-Word file in electronic form.

*This should contain the title of article, authors’ full names, position, and
institutional affiliation(s). If several authors and institutions are listed, they
should be clearly indicated with which department and institution each author is
affiliated with superscripts as “1”, “2” ..., and etc.

*In a separate paragraph, address for correspondence, including the
corresponding author”'s position and name, full address (institutional affiliation,
city, zip-code and country), telephone number, and email address, should be
given.

*Information concerning the sources of financial support should be placed as a
footnote.

*All authors' ORCID IDs are required to be listed at the last of Cover letter.

Manuscript

*Manuscript should be written by using MS-Word file in electronic form and must
be typed in double space on A4 size paper with a 3 cm margin of every side.
*All manuscript pages are to be numbered consecutively.

*Neither the author's names nor their affiliations should appear on the
manuscript pages.

*Manuscript should be organized in the following order: Title Page (title only
without anything else), Abstract, main body of manuscript, Acknowledgement,
References, Tables, Figure legends. Each section should begin on a new page.
The details are in “Guidelines for Each Type of Manuscript” as below.

*Any equipment and drugs mentioned in the manuscript should specify the
manufacturer and their locations (city and country) in the parentheses.
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*Radiation and Measurements should be in accordance with the International
System of Units (SI). Refer “Sl units in radiation protection and measurements.
NCRP Report No. 82.” and “Lundberg GD, lverson C, Radulescu G. Now read
this: the Sl units are here. JAMA 1986; 255: 2329-39.”

*Once accepted, the final version of the manuscript can be submitted by email.

Figures

*Figures should be submitted as BMP/TIFF/JPG format original files over 300
dpi for color or radiographic images and over 1200 dpi for line drawings.
Submission of the edited figures should be avoided. Inadequate figures can be
the reason of reject.

*Each figure file should be named as the figure number and alphabet (i.e.: Fig.
1, Fig. 2, Fig. 1A, Fig. 1B, etc)

*Do not include the personal information on the figure or radiograph. An
individual should not be recognizable in the photographs unless written consent
of the subject has been obtained and is provided at the time of submission.
*Line drawings should be black on a white background.

*Arrows and lettering can be applied on the figures.

*Written permission should be obtained for the use of all previously published
illustrations.

*Authors may wish to make written suggestions about the arrangement of
illustrations. The processing is informed to the corresponding author. Please
review the check lists just before submission. Submission of a manuscript to
ISD is free. Regarding the printed journal and reprints, contact the Editor by
email please.

Editor-in-chief

Min-Suk Heo, DDS, MSD, PhD

Dept. of Oral and Maxillofacial Radiology

School of Dentistry, Seoul National University

101 Daehak-ro, Jongno-gu, Seoul 03080, Korea

Tel: 82-2-2072-3812, Fax: 82-2-744-3919

E-mail: hmslsh@snu.ac.kr, Website: http://www.isdent.org

GUIDELINES FOR EACH TYPE OF MANUSCRIPT

Original Articles

1)Abstract

*This should not exceed 250 words and should be provided on a separate page.
*The abstract should be constructed under the following subheadings:
Purposes, Materials and Methods, Results, and Conclusion.

*Describe each item separately in the following order.

Purpose: In one or two sentences, indicate the specific purpose of the article,
and indicate why it is worthy of attention. The purpose stated here must be
identical to the one given in the title of the paper and the introduction.
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Materials and Methods: Describe succinctly the methods used to achieve the
purpose explained in the first paragraph, stating what was done and how, how
bias was controlled, what data were collected, and how the data were analyzed.
Results: The findings of the methods described in the preceding paragraph are
to be presented, with specific data. All results should flow logically from the
methods described.

Conclusion: In one or two sentences, state the conclusion of the study. This
must be related directly to the purpose of the papers, as defined in the first
paragraph of the abstract.

*Do not use abbreviations or reference citations

At the bottom of the abstract, select up to 4 key words from the current Medical
Subject Headings (MeSH) in Index Medicus. Refer the website
"http://www.nlm.nih.gov/mesh/MBrowser.html".

2)Introduction
Briefly describe the purpose of the investigation, including relevant background
information.

3)Materials and Methods

Describe the research plan, the materials (or subjects), and the methods used,
in that order. When experimental methodology is the main issue of the paper,
describe the process in detail so as to recreate the experiment as closely as
possible. The statements for IRB and informed consent should be described in
Material and Methods.

4)Results

Present these in a clear, logical sequence. Since biometrics involves variations
in exact measurements, follow the rule of using statistics when experimentation
is described. If tables are used, do not duplicate tabular data in the text, but do
describe important trends and points.

5)Discussion

Observations pertaining to the results of research and other related materials
should be interpreted for your readers. Emphasize new and important
observations; do not merely repeat the contents of the results. Explain the
meaning of the observed opinion along with its limits, and within the limits of the
research results connect the conclusion to the purpose of the research. In a
concluding paragraph, summarize the result and its meaning.

6)References

«Start on a separate page, numbering the references consecutively in the order
in which they appear in the text.

+All references should be cited in the text, and in the text indicate the reference
with superscription with Arabic numerals.
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«Journal titles should be abbreviated according to the Index Medicus.

*All authors are to be listed when six or fewer; when there are seven or more,
the first six should be given, followed by ‘et al’.

*After writing the authors' last names first, the initial of their first and middle
names should be capitalized.

*For all references, the starting page and the last page numbers are to be given.
*The formats are illustrated in the following examples.

Journal article:

Hayakawa Y, Eraso FE, Scarfe WC, Farman AG, Nishidawa K, Kuroyanagi K,
et al. Modulation transfer function analysis of a newly revised rotational
panoramic machine. Dentomaxillofac Radiol 1996; 25: 32-6.

Complete book:

Goaz PW, White SC. Oral radiology; principles and interpretation. 3rd ed. St.
Louis: Mosby-Year Book Inc; 1994.

Chapter in the book:

Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh JH, Brenner BM.
Hypertension: pathophysiology, diagnosis, and management. 2nd ed. New
York: Raven Press; 1995. p. 465-78.

Journal article in press:

Figueiredo PT, Leite AF, Freitas AC, Nascimento LA, Cavalcanti MG, Melo NS,
et al. Comparison between computed tomography and clinical evaluation in
tumour/node stage and follow-up of oral cavity and oropharyngeal cancer.
Dentomaxillofac Radiol (in press).

Abstracts:

Mileman PA, Espelid |I. Radiographic treatment decisions - a comparison
between Dutch and Norwegian practitioners. J Dent Res 1986; 65: 609 (Abstr
32).

Letter to the editor:

Farman AG. Panoramic radiographic images and the prediction of asymmetry.
Dentomaxillofac Radiol 2006; 35: 129 (letter).

Others:

Follow the form indicated in Uniform Requirements (1997).

7)Figure Legends

*Numbering the figures consecutively in the order in which they appear in the
text.

*Describe the description using one complete sentence rather than a phrase or
clause.

All abbreviations should be described as full words in each figure.
*Representations of microscopic images should include the magnifying power.

8)Tables
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*Tables should be positioned at the last of manuscript. If it would be impossible
to be included in the manuscript, authors can provide the tables in a separate
MS-Word file.

*For tables, Arabic numerals should be employed. The title of the table should
be clearly stated in the form of a phrase or clause.

*Tables are recommended not to be longer than one page and must contain at
least four lines and two columns of data.

*Tables are to be numbered in the order in which they are cited in the text.
*Abbreviations should be defined in an explanatory note below each table.

*Use of the symbols, follow the sequence: *, 1, 1, §, I, T, ™, 11, %

*Tables should be self-explanatory and readily comprehensible.

Case Reports

Abstract: The abstract should be limited to 150 words or less and consists of
one paragraph without a separate introduction, materials and methods, results
or conclusion.

Introduction: Without the subheading of Introduction, describe briefly the
general background and significance of the case study.

Case report: The clinical study should be restricted to matters directly related
to image diagnosis.

Discussion: Focus on the specific area which the case emphasizes and avoid
lengthy explanations of references.

Review Articles

A review article should focus on a specific topic in a scholarly manner. This can
be published as a commissioned paper at the request of the editorial board. The
guideline for review article preparation is basically same as the original article.

Technical Reports

A technical report focuses on new imaging techniques, modalities, equipments,
and methods in a relevant field of interest. It also focusses on new software or
diagnostic method. It should be described in a scientific basis, not hypothesis
driven.

Pictorial Essay
This is a visual teaching material. Messages are delivered by figures and their
legends. This consists of abstract (within 150 words), brief explanations,
discussion, references, and figure legends. There should not be an
acknowledgment.

Letters to the Editor
Constructive criticism of a specific thesis published by Imaging Science in
Dentistry is welcome. Letters dealing with subjects of general interest within the
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field of oral and maxillofacial radiology or personal opinions on a specific
subject within the realm of scientific study may also be accepted.

COPYRIGHT AND PERMISSIONS

Copyrights of all published materials are owned by the Korean Academy of Oral
and Maxillofacial Radiology. They are also followed by the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0). Authors of accepted papers must complete the Copyright Transfer
Agreement form (https://isdent.org/src/copyright _form.pdf). Written permission
should be obtained for the use of all previously published illustrations, and
copies of permission letters are to be included. An appropriate credit line should
be included in the accompanying legend.
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ANEXO 4. NORMAS DA REVISTA PARA A QUAL SERA
SUBMETIDO O MANUSCRITO 3

JOURNAL OF ENDODONTICS

General Points on Composition

1.

Authors are strongly encouraged to analyze their final draft with both
software (e.g., spelling and grammar programs) and colleagues who
have expertise in English grammar. References listed at the end of this
section provide a more extensive review of rules of English grammar and
guidelines for writing a scientific article. Always remember that clarity is
the most important feature of scientific writing. Scientific articles must be
clear and precise in their content and concise in their delivery since their
purpose is to inform the reader. The Editor reserves the right to edit all
manuscripts or to reject those manuscripts that lack clarity or precision,
or have unacceptable grammar or syntax. The following list represents
common errors in manuscripts submitted to the JOE:

The paragraph is the ideal unit of organization. Paragraphs typically start
with an introductory sentence that is followed by sentences that describe
additional detail or examples. The last sentence of the paragraph
provides conclusions and forms a transition to the next paragraph.
Common problems include one-sentence paragraphs, sentences that do
not develop the theme of the paragraph (see also section “c” below), or
sentences with little to no transition within a paragraph.

Keep to the point. The subject of the sentence should support the subject
of the paragraph. For example, the introduction of authors’ names in a
sentence changes the subject and lengthens the text. In a paragraph on
sodium hypochlorite, the sentence, “In 1983, Langeland et al., reported
that sodium hypochlorite acts as a lubricating factor during
instrumentation and helps to flush debris from the root canals” can be
edited to: “Sodium hypochlorite acts as a lubricant during instrumentation
and as a vehicle for flushing the generated debris (Langeland et al.,
1983)." In this example, the paragraph’s subject is sodium hypochlorite
and sentences should focus on this subject.

Sentences are stronger when written in the active voice, i.e., the subject
performs the action. Passive sentences are identified by the use of
passive verbs such as “was,” “were,” “could,” etc. For example:
‘Dexamethasone was found in this study to be a factor that was
associated with reduced inflammation,” can be edited to: “Our results
demonstrated that dexamethasone reduced inflammation.” Sentences
written in a direct and active voice are generally more powerful and
shorter than sentences written in the passive voice.

Reduce verbiage. Short sentences are easier to understand. The
inclusion of unnecessary words is often associated with the use of a
passive voice, a lack of focus or run-on sentences. This is not to imply
that all sentences need be short or even the same length. Indeed,
variation in sentence structure and length often helps to maintain reader
interest. However, make all words count. A more formal way of stating
this point is that the use of subordinate clauses adds variety and
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information when constructing a paragraph. (This section was written
deliberately with sentences of varying length to illustrate this point.)

6. Use parallel construction to express related ideas. For example, the
sentence, “Formerly, endodontics was taught by hand instrumentation,
while now rotary instrumentation is the common method,” can be edited
to “Formerly, endodontics was taught using hand instrumentation; now it
is commonly taught using rotary instrumentation.” The use of parallel
construction in sentences simply means that similar ideas are expressed
in similar ways, and this helps the reader recognize that the ideas are
related.

7. Keep modifying phrases close to the word that they modify. This is a
common problem in complex sentences that may confuse the reader. For
example, the statement, “Accordingly, when conclusions are drawn from
the results of this study, caution must be used,” can be edited to “Caution
must be used when conclusions are drawn from the results of this study.”

8. To summarize these points, effective sentences are clear and precise,
and often are short, simple and focused on one key point that supports
the paragraph’s theme.

9. Authors should be aware that the JOE uses iThenticate, plagiarism
detection software, to assure originality and integrity of material
published in the Journal. The use of copied sentences, even when
present within quotation marks, is highly discouraged. Instead, the
information of the original research should be expressed by new
manuscript author’s own words, and a proper citation given at the end of
the sentence. Plagiarism will not be tolerated and manuscripts will be
rejected, or papers withdrawn after publication based on unethical
actions by the authors. In addition, authors may be sanctioned for future
publication.

Organization of Original Research Manuscripts

Please Note: All abstracts should be organized into sections that start with a
one-word title (in bold), i.e., Introduction, Methods, Results, Conclusions, etc.,
and should not exceed more than 250 words in length.

1. Title Page: The title should describe the major emphasis of the paper. It
should be as short as possible without loss of clarity. Remember that the
title is your advertising billboard—it represents your major opportunity to
solicit readers to spend the time to read your paper. It is best not to use
abbreviations in the title since this may lead to imprecise coding by
electronic citation programs such as PubMed (e.g., use “sodium
hypochlorite” rather than NaOCI). The author list must conform to
published standards on authorship (see authorship criteria in the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals at
icmje.org). The manuscript title, name and address (including email) of
one author designated as the corresponding author. This author will be
responsible for editing proofs and order reprints when applicable. The
contribution of each author should also be highlighted in the cover letter.
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2. Abstract: The abstract should concisely describe the purpose of the
study, the hypothesis, methods, major findings, and conclusions. The
abstract should describe the new contributions made by this study. The
word limitations (250 words) and the wide distribution of the abstract
(e.g., PubMed) make this section challenging to write clearly. This
section often is written last by many authors since they can draw on the
rest of the manuscript. Write the abstract in past tense since the study
has been completed. Three to ten keywords should be listed below the
abstract.

3. Introduction: The introduction should briefly review the pertinent
literature in order to identify the gap in knowledge that the study is
intended to address and the limitations of previous studies in the area.
The purpose of the study, the tested hypothesis and its scope should be
clearly described. Authors should realize that this section of the paper is
their primary opportunity to establish communication with the diverse
readership of the JOE. Readers who are not expert in the topic of the
manuscript are likely to skip the paper if the introduction fails to
succinctly summarize the gap in knowledge that the study addresses. It
is important to note that many successful manuscripts require no more
than a few paragraphs to accomplish these goals. Therefore, authors
should refrain from performing the extensive review or the literature, and
discuss the results of the study in this section.

4. Materials and Methods: The objective of the materials and methods
section is to permit other investigators to repeat your experiments. The
four components of this section are the detailed description of the
materials used and their components, the experimental design, the
procedures employed, and the statistical tests used to analyze the
results. The vast majority of manuscripts should cite prior studies using
similar methods and succinctly describe the essential aspects used in the
present study. Thus, the reader should still be able to understand the
method used in the experimental approach and concentration of the main
reagents (e.g., antibodies, drugs, etc.) even when citing a previously
published method. The inclusion of a “methods figure” will be rejected
unless the procedure is novel and requires an illustration for
comprehension. If the method is novel, then the authors should carefully
describe the method and include validation experiments. If the study
utilized a commercial product, the manuscript must state that they
either followed manufacturer’s protocol or specify any changes made to
the protocol. If the study used an in vitro model to simulate a clinical
outcome, the authors must describe experiments made to validate the
model, or previous literature that proved the clinical relevance of the
model. Studies on humans must conform to the Helsinki Declaration of
1975 and state that the institutional IRB/equivalent committee(s)
approved the protocol and that informed consent was obtained after the
risks and benefits of participation were described to the subjects or
patients recruited. Studies involving animals must state that the
institutional animal care and use committee approved the protocol. The
statistical analysis section should describe which tests were used to
analyze which dependent measures; p-values should be specified.
Additional details may include randomization scheme, stratification (if
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any), power analysis as a basis for sample size computation, drop-outs
from clinical trials, the effects of important confounding variables, and
bivariate versus multivariate analysis.

. Results: Only experimental results are appropriate in this section (i.e.,
neither methods, discussion, nor conclusions should be in this section).
Include only those data that are critical for the study, as defined by the
aim(s). Do not include all available data without justification; any
repetitive findings will be rejected from publication. All Figures, Charts,
and Tables should be described in their order of numbering with a brief
description of the major findings. The author may consider the use of
supplemental figures, tables or video clips that will be published online.
Supplemental material is often used to provide additional information or
control experiments that support the results section (e.g., microarray
data).

. Figures: There are two general types of figures. The first type of figures
includes photographs, radiographs or micrographs. Include only essential
figures, and even if essential, the use of composite figures containing
several panels of photographs is encouraged. For example, most photos,
radio- or micrographs take up one column-width, or about 185 mm wide
X 185 mm tall. If instead, you construct a two columns-width figure (i.e.,
about 175 mm wide X 125 mm high when published in the JOE), you
would be able to place about 12 panels of photomicrographs (or
radiographs, etc.) as an array of four columns across and three rows
down (with each panel about 40 X 40 mm). This will require some editing
to emphasize the most important feature of each photomicrograph, but it
greatly increases the total number of illustrations that you can present in
your paper. Remember that each panel must be clearly identified with a
letter (e.g., “A,” “B,” etc.), in order for the reader to understand each
individual panel. Several nice examples of composite figures are seen in
recent articles by Jeger et al (J Endod 2012;38:884—-888); Olivieri et al.,
(J Endod 2012;38:1007 1011); Tsai et al (J Endod 2012;38:965-970).
Please note that color figures may be published at no cost to the authors
and authors are encouraged to use color to enhance the value of the
illustration. Please note that a multi-panel, composite figure only counts
as one figure when considering the total number of figures in a
manuscript (see section 3, below, for the maximum number of allowable
figures). The second type of figures is graphs (i.e., line drawings
including bar graphs) that plot a dependent measure (on the Y-axis) as a
function of an independent measure (usually plotted on the X axis).
Examples include a graph depicting pain scores over time, etc. Graphs
should be used when the overall trend of the results are more important
than the exact numerical values of the results. For example, a graph is a
convenient way of reporting that an ibuprofen-treated group reported less
pain than a placebo group over the first 24 hours, but was the same as
the placebo group for the next 96 hours. In this case, the trend of the
results is the primary finding; the actual pain scores are not as critical as
the relative differences between the NSAID and placebo groups.

. Tables: Tables are appropriate when it is critical to present exact
numerical values. However, not all results need be placed in either a
table or figure. For example, the following table may not be
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necessary:Instead, the results could simply state that there was no
inhibition of growth from 0.001-0.03% NaOCI, and a 100% inhibition of
growth from 0.03-3% NaOCI (N=5/group). Similarly, if the results are not
significant, then it is probably not necessary to include the results in
either a table or as a figure. These and many other suggestions on figure
and table construction are described in additional detail in Day (1998).

% NaOCl N/Group % Inhibition of Growth
0.001 5 0

0.003 5 0

0.01 5 0

0.03 5 0

0.1 5 100

0.3 5 100

1 5 100

3 5 100

8. Discussion: This section should be used to interpret and explain the
results. Both the strengths and weaknesses of the observations should
be discussed. How do these findings compare to the published
literature? What are the clinical implications? Although this last section
might be tentative given the nature of a particular study, the authors
should realize that even preliminary clinical implications might have value
for the clinical leadership. Ideally, a review of the potential clinical
significance is the last section of the discussion. What are the major
conclusions of the study? How does the data support these conclusions
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any such arrangements existed in the past three years. Any other
potential conflict of interest should be disclosed. Any author for whom
this statement is not true must append a paragraph to the manuscript
that fully discloses any financial or other interest that poses a conflict.
Likewise, the sources and correct attributions of all other grants,
contracts or donations that funded the study must be disclosed

10.References: The reference style follows Index Medicus and can be
easily learned from reading past issues of the JOE. The JOE uses the
Vancouver reference style, which can be found in most citation
management software products. Citations are placed in parentheses at
the end of a sentence or at the end of a clause that requires a literature
citation. Do not use superscript for references. Original reports are
limited to 35 references. There are no limits to the number of references
for review articles.

Manuscripts Category Classifications and Requirements
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Manuscripts submitted to the JOE must fall into one of the following categories.
The abstracts for all these categories would have a maximum word count of 250
words:

1. CONSORT Randomized Clinical Trial-Manuscripts in this category must
strictly adhere to the Consolidated Standards of Reporting Trials-
CONSORT- minimum guidelines for the publication of randomized
clinical trials. These guidelines can be found at consort-statement.org.
These manuscripts have a limit of 3,500 words, [including abstract,
introduction, materials and methods, results, discussion, and
acknowledgments; excluding figure legends and references]. In addition,
there is a limit of a total of 4 figures and 4 tables*.

2. Review Article-Manuscripts in this category is either narrative articles, or
systematic reviews/meta-analyses. Case report/Clinical Technique
articles even when followed by the extensive review of the literature will
be categorized as “Case Report/Clinical Technique”. These manuscripts
have a limit of 3,500 words, [including abstract, introduction, discussion,
and acknowledgments; excluding figure legends and references]. In
addition, there is a limit of a total of 4 figures and 4 tables*.

3. Clinical Research (e.g., prospective or retrospective studies on patients
or patient records, or research on biopsies, excluding the use of human
teeth for technique studies). These manuscripts have a limit of 3,500
words [including abstract, introduction, materials and methods, results,
discussion, and acknowledgments; excluding figure legends and
references]. In addition, there is a limit of a total of 4 figures and 4
tables*.

4. Basic Research Biology (animal or culture studies on biological research
on physiology, development, stem cell differentiation, inflammation or
pathology). Manuscripts that have a primary focus on biology should be
submitted in this category while manuscripts that have a primary focus
on materials should be submitted in the Basic Research Technology
category. For example, a study on cytotoxicity of a material should be
submitted in the Basic Research Technology category, even if it was
performed in animals with histological analyses. These manuscripts have
a limit of 2,500 words [including abstract, introduction, materials and
methods, results, discussion, and acknowledgments; excluding figure
legends and references]. In addition, there is a limit of a total of 4 figures
or 4 tables*.

5. Basic Research Technology (Manuscripts submitted in this category
focus primarily on research related to techniques and materials used, or
with potential clinical use, in endodontics). These manuscripts have a
limit of 2,500 words [including abstract, introduction, materials and
methods, results, discussion, and acknowledgments; excluding figure
legends and references]. In addition, there is a limit of a total of 3 figures
and tables *.

6. Case Report/Clinical Technique (e.g., report of an unusual clinical case
or the use of cutting-edge technology in a clinical case). These
manuscripts have a limit of 2,500 words [including abstract, introduction,
materials and methods, results, discussion, and acknowledgments;
excluding figure legends and references]. In addition, there is a limit of a
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total of 4 figures or tables*. *Figures, if submitted as multi-panel figures
must not exceed 1-page length. Manuscripts submitted with more than
the allowed number of figures or tables will require the approval of the
JOE Editor or associate editors. If you are not sure whether your
manuscript falls within one of the categories above, or would like to
request preapproval for submission of additional figures please contact
the Editor by email at jendodontics@uthscsa.edu.lmportantly, adhering
to the general writing methods described in these guidelines (and in the
resources listed below) will help to reduce the size of the manuscript
while maintaining its focus and significance. Authors are encouraged to
focus on only the essential aspects of the study and to avoid inclusion of
extraneous text and figures. The Editor may reject manuscripts that
exceed these limitations.




