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RESUMO

Fissuras de labio e/ou palato (FLP) constituem a malformacdo congénita mais
frequente da cabeca e pescoco, com os individuos fissurados exibindo mais
chances de apresentar anormalidades como os defeitos de desenvolvimento do
esmalte (DDE). A metaloproteinase 2 da matriz (MMP2) é uma proteina ligada a
membrana celular com capacidade de degradacdo do coldgeno e desempenha
papéis importantes na formacdo e mineralizacdo dos dentes. Os objetivos deste
estudo foram de avaliar a frequéncia, tipo de defeito, localizacéo, severidade e
extensdo dos DDE encontrados nos incisivos maxilares permanentes para grupos
de individuos nascidos com FLP, bem como compreender sua relacao com o lado
da fenda. Além disso, este estudo aborda a hip6tese de que DDE podem ser
influenciados pela variagdo nos genes MMP2 (rs9923304). Amostras de saliva,
historia clinica e fotografias intraorais foram obtidas de 233 pacientes (percentis de
idade 9, 12, 15) em tratamento no Servi¢co de Fissuras Labiopalatinas do Hospital
Universitario Lauro Wanderley da Universidade Federal da Paraiba. As imagens
digitais foram examinadas pelo mesmo avaliador por meio do indice DDE
Modificado (k intraexaminador = 0,88), e entdo carregadas no software Image
Tool, onde duas medi¢cdes nos incisivos maxilares foram realizadas: proporcéo da
area total da superficie vestibular (As,p) € area do defeito do esmalte (Ager),
obtendo-se a porcentagem da area da superficie afetada (%Aa) (ICC = 0,99).
DNA genbmico foi extraido de amostras de saliva de 124 individuos. A
genotipagem foi realizada usando o método TagMan para um marcador em MMP2
(rs9923304). As analises estatisticas foram realizadas pelo software The Jamovi
Project. O teste de Shapiro-Wilk foi aplicado, seguido do teste t de Student e do
teste de Mann-Whitney. Foram realizados os testes qui-quadrado e exato de
Fisher, assim como os calculos de odds ratio (OR) com intervalo de confianca de
95% (IC) para determinar o equilibrio de Hardy-Weinberg e associacbes
avaliativas entre DDE e fissuras (a = 0,05). Nao foram encontradas diferencas
significativas na prevaléncia e extensdo dos DDE entre homens e mulheres
nascidos com FLP (p = 0,06). A frequéncia de individuos apresentando incisivos
com DDE, em relacdo ao lado fissurado e nao fissurado, foi estatisticamente
diferente (p <0,001; OR = 7,15; IC: 4,674 - 10,942). No entanto, as médias para a

%Aae foram semelhantes (p = 0,18). As maiores médias da %Aae foram



encontradas em individuos com fissura bilateral labial com ou sem fenda palatina
(FBLP) quando comparados aos individuos com fissura unilateral labial com ou
sem fenda palatina (FULP), para os incisivos dentro (DA) e fora da &rea da fissura
(FA) (p <0,001). Independentemente do lado da fissura, FBLP exibiu 7,85 vezes
mais chances de ter mais de um terco da superficie dentéria afetada,
apresentando DDE mais presentes nos trés tercos (FA: p <0,001) (DA: p = 0,03),
bem como maior frequéncia de mais de um tipo de DDE no mesmo incisivo (FA: p
<0,001) (DA: p = 0,008), enquanto individuos com FULP exibiram DDE isolados e
restritos a apenas um terco, mais comumente o terco incisal (FA: p = 0,009) (DA: p
= 0,001), com maior prevaléncia de defeitos mais brandos, como as opacidades
demarcadas (p = 0,02) e difusas (p = 0,008). Quanto a analise genética, maior
frequéncia do alelo T, menos comum, foi observada no grupo de individuos com
FLP que apresentava todos os incisivos afetados ou pelo menos dois incisivos
com %Az maior que 20% (p = 0,02). Nossos resultados sugerem que a MMP2
pode ter um papel importante nos casos que apresentaram DDE e a genotipagem
rs9923304 poderia servir como base para uma abordagem gendémica com o intuito
de definir riscos para individuos nascidos com FLP. A frequéncia e a severidade
dos DDE estdo fortemente relacionadas ao fenétipo da FLP, uma vez que o0s
maiores valores foram encontrados para a FBLP. No entanto, a extensdo desses

defeitos ndo depende de sua relagdo com o lado da fenda.

Palavras-chave: fissura labial, fissura palatina, hipoplasia do esmalte dentario,

anormalidade dentaria.



ABSTRACT

Cleft lip with or without cleft palate (CLP) is considered the most frequent
congenital malformations of the head and neck, with cleft individuals exhibiting
more chances of presenting abnormalities such as developmental defects of
enamel (DDE). Matrix metallopeptidase 2 (MMP2) is a membrane-bound protein
with collagen-degrading ability and have important roles in tooth formation and
mineralization. This study aimed to evaluate the frequency, type of enamel defect,
location, severity and extent of DDE found in the permanent maxillary incisors for
groups of individuals born with CLP, as well as understanding their relationship
with the cleft side. Besides, this study addresses the hypothesis that DDE can be
influenced by variation in the MMP2 genes (rs9923304). Saliva samples, clinical
history and intraoral photographs were obtained from 233 patients (age percentiles
9, 12, 15) under treatment at the Cleft Lip and Palate Service of the University
Hospital Lauro Wanderley at the Federal University of Paraiba. Digital images were
examined by the same evaluator using the Modified DDE Index (k intraexaminer =
0.88), and then loaded into the Image Tool software, where two measurements in
the maxillary incisors were made: the proportion of the total area of the buccal
surface (SA) and the area of enamel defect (DA), obtaining the percentage of the
surface area affected (%SAD) (ICC=0.99). Genomic DNA was extracted from
saliva samples from 124 participants. Genotyping was carried out using TagMan
chemistry for one marker in MMP2 (rs9923304). Statistical analyses were
performed by The Jamovi Project software. The Shapiro-Wilk test was applied,
followed by the Student’s t-test and the Mann-Whitney test. Chi-square and
Fisher's exact tests, and odds ratio (OR) with 95% confidence interval (Cl)
calculations were used to determine Hardy-Weinberg equilibrium and evaluative
associations between DDE and clefts (a = 0.05). No significant differences in the
prevalence and extent of DDE were found between male and female individuals
born with CLP (p=0.06). The frequency of individuals presenting incisors with DDE,
in relation to the cleft and non-cleft side, was statistically different (p <0.001; OR =
7.15, Cl: 4.674 - 10.942). However, the averages of %SAD were similar (p = 0.18).
The highest means of the %SAD were found in individuals with bilateral cleft lip
with or without cleft palate (BCLP) when compared to individuals with unilateral

cleft lip with or without cleft palate (UCLP), for the incisors inside (IA) and outside
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the cleft area (OA) (p <0.001). Regardless of the cleft side, BCLP was 7.85 times
more likely to have more than one third of the tooth surface affected, showing more
frequently DDE in the three thirds (OA: p <0.001) (IA: p = 0.03), as well as a higher
frequency of more than one type of DDE (OA: p <0.001) (IA: p = 0.008), whereas in
UCLP, DDE were isolated and restricted to only one third, more frequently, the
incisal third (OA: p = 0.009) (IA: p = 0.001), with greater frequency of milder
defects, such as demarcated (p = 0.02) and diffuse (p = 0.008) opacities. A higher
frequency of the T allele, less common, was observed in the group of CLP
individuals who had all the affected incisors or at least two incisors with %SAD
greater than 20% (p = 0.02). Our results suggest that MMP2 may have a role in the
cases that presented DDE and genotyping rs9923304 could serve as the basis for
a genomic approach to define risks for individuals born with CLP. Frequency and
severity of DDE is strongly related to the CLP phenotype, since the highest values
were found for BCLP. However, the extent of the DDE is independent of its
relationship with the side of the cleft.

Keywords: cleft lip, cleft palate, dental enamel hypoplasia, dental abnormality.
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1. INTRODUCAO

Fissuras de labio e/ou palato (FLP) sdo um grupo de malformacdes
estruturais em torno da cavidade oral e podem se estender na face resultando em
deformidades orais e faciais, originadas da nao juncao ou juncdo incompleta dos
processos nasais medianos e maxilares, sendo representada clinicamente pelo
ndo fechamento do labio, palato ou ambos (1,2). S&o consideradas as
malformacgdes congénitas mais frequentes da cabeca e pescoco (3), exibindo
implicacbes médicas, psicoldgicas, sociais e financeiras significativas nos
individuos e familias afetadas.

Apresenta uma etiologia complexa, com fatores genéticos, ambientais e
suas interacdes desempenhando um importante papel (3,4). A média global da
prevaléncia de fissuras orofaciais € de aproximadamente 1 em 700 nascidos Vivos,
com consideravel variacéo étnica e geogréfica (3,5,6). No Brasil, a prevaléncia das
fissuras € em torno de 1.54 a cada 1.000 nascimentos vivos (7,8). As principais
categorias sao fissura labial (FL) com ou sem fissura de palato (FLP) e a fissura
palatina isolada (FP), também designadas como pré, trans e pos-forame incisivo,
respectivamente, segundo a classificacao de Spina et al. (9). Podem se apresentar
isoladas ou como parte de uma sindrome, podendo ter outras anormalidades
associadas (3).

A maior parte das deformidades craniofaciais congénitas ocorre durante a
52 a 122 semana de desenvolvimento, sendo o periodo embrionario (da 3% a 92
semana) o0 mais sensivel, durante o qual os teratbgenos podem ser
particularmente prejudiciais, especialmente para os distarbios morfolégicos da
linha média, como a fissura labial e palatina, alterando o complexo processo de
morfogénese dos palatos primario e secundario, em direcdo a um limiar de
anormalidade no qual a fenda pode ocorrer (10). Diversos fatores ambientais
foram associados a etiologia das fissuras (11). Tabagismo materno ativo ou
passivo durante a gestacao (12-14) e baixa ingestdo de acido folico sdo os dois
principais fatores sob investigacdo que parecem modificar os riscos genéticos para
as FLP (5). As estimativas sugerem que 3 a 14 genes contribuem para a

ocorréncia de fissura de labio e palato (5,15), evidenciando um modelo poligénico,
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com véarios genes de pequenos efeitos sendo o modo de heranca mais
comumente relacionado as FLP isoladas (16).

A distribuicdo geografica das fissuras orofaciais varia significativamente em
todo o mundo (4,6). Segundo dados do International Perinatal Database of Typical
Oral Clefts Working Group (17), hd pouca ou nenhuma informagdo sobre a
frequéncia de fissuras orofaciais para muitas partes do globo, sendo, portanto, de
suma importancia a realizacdo de estudos observacionais em diferentes areas
geogréficas e populacdes. A literatura reporta uma maior prevaléncia das FLP em
comparacao as FP (18,19), sendo as FL e FLP mais frequentes no sexo masculino
(2:1), enquanto as FP s&o mais comuns no género feminino (masculino/feminino,
0,5:1) (2,20-22).

No geral, 15% de todas as fissuras orais sao sindromicas, com mais de 300
sindromes reconhecidas. Dos 85% restantes dos individuos com fissura nao-
sindrébmica, 50% tém outras anomalias dentarias menos bem definidas, onde
observou-se que a FP tem a maior prevaléncia de deformidades associadas,
seguida pela FLP, e a FL, a menor (6,23).

Acredita-se que formas isoladas de FLP sdo freqlentemente
acompanhadas por outras pequenas anomalias dentarias, com individuos
fissurados exibindo pelo menos quatro vezes mais chances de apresentar
anormalidades como agenesias, dentes supranumerarios (24,25), defeitos do
esmalte e/ou microdontia (26,27).

Existe uma lacuna na literatura em relacédo a pesquisas que correlacionem
o tipo de fissura com a severidade dos defeitos encontrados e que investiguem
mais profundamente essa associacao, visto que a gravidade dessas anomalias
parece estar diretamente relacionada a gravidade da fissura (24,28,29), sugerindo
gue o desenvolvimento embriolégico do labio, palato e dente é controlado por
fatores genéticos comuns (5). Muitos estudos atribuem o fendtipo das fissuras
orais simplesmente ao status 'afetado’ ou 'ndo afetado’, enquanto as evidéncias
cada vez mais indicam que outros marcadores clinicos, como a presenca de
anomalias dentarias, devem ser considerados, definindo fenotipos mais amplos
gue ajudem a desvendar a base genética da doenca (24,30).

Individuos nascidos com fissuras apresentam maior frequéncia de defeitos
de desenvolvimento do esmalte dentario (DDE) (25,26,28). Durante a

amelogénese, os ameloblastos sdo sensiveis as mudancas do ambiente, sendo
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suscetiveis a varios fatores externos que afetam o desenvolvimento da matriz
organica e sua calcificagao (31). A fase de duracao desta perturbacéo, juntamente
com sua severidade, bem como em que fase da formacdo da coroa ocorreu,
determina o aparecimento dos tipos mais frequentes de DDE, tanto na denticao
decidua quanto na permanente: hipoplasia — um defeito quantitativo — e/ou
hipomineralizacao, também conhecida por opacidade, um defeito qualitativo, que
pode ser demarcada ou difusa (32-34).

A opacidade demarcada se caracteriza por uma alteracdo na translucidez
do esmalte, varidvel em grau. O esmalte defeituoso é de espessura normal, com
uma superficie fridvel e porosa, exibindo um limite claro com o esmalte normal
adjacente e pode ser branco, creme, amarelo ou marrom (32). J4 a opacidade
difusa apresenta coloracdo branca e ndo ha limites claros com o esmalte normal
adjacente (35). A hipoplasia € caracterizada por uma falha na fase de secrecéo da
matriz do esmalte, produzindo uma espessura reduzida deste, com sua auséncia
podendo ser parcial ou total, levando a exposicdo da dentina. A extensédo e o
contorno do defeito também podem variar, ocorrendo na forma de cavidades,
sulcos ou areas irregulares maiores de esmalte ausente (26,35,36).

A perda da estrutura do esmalte também pode ocorrer pos-erupg¢ao, por
atrito ou trauma, como resultado de esmalte hipomineralizado ou,
alternativamente, por fratura de areas sem suporte do esmalte, dificultando o
diagnostico (32). A aparéncia clinica das fraturas pés-eruptivas de esmalte pode
confundir-se com as hipoplasias, no entanto, suas bordas sao irregulares
(diferindo das hipoplasias, as quais sédo lisas) e frequentemente localizadas em
areas mais susceptiveis a fratura, como ponta de cuspides e incisais.

O esmalte dentario hipomineralizado € menos duro e mais poroso do que o
esmalte normal, facilitando o acumulo de placa e o desenvolvimento da carie
dentaria (37). Portanto, DDE representam um indicador de risco para esta e outras
condi¢des — como a erosao dentaria — em criangas (33,34).

Em ambas as denticbes, os DDE sao encontrados com frequéncia nos
incisivos superiores (26,36), onde observou-se que os dentes adjacentes a fenda
apresentam alteracfes mais pronunciadas em comparacdo ao lado nao fissurado
(26,38). Nestes estudos, acredita-se que isso provavelmente ocorra devido a
estreita correlacdo cronoldgica entre o desenvolvimento da fissura (52 a 122

semana embriondria) e o desenvolvimento dentario (62 a 20% semana embrionaria)
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(28,36). Outra hipotese € de que infeccdes e cirurgia corretiva para labio e palato
podem contribuir para o surgimento desses defeitos na area da fissura (39),
enquanto anomalias fora da &area afetada estariam possivelmente mais
relacionadas a fatores genéticos e regulacéo de genes (26,27). O presente estudo
sustenta a hipétese de que os fatores etioldgicos mais viaveis para o0 surgimento
dos DDE podem ser os mesmos da fissura (26,28,40) representando uma
manifestacao incompleta de seu processo (36).

A amelogénese é um processo biolégico complexo onde proteinas,
proteinases e minerais interagem para formar o esmalte, sendo a amelogenina a
proteina mais abundante (42). Durante o estagio de maturacdo, a amelogenina
torna-se cada vez mais hidrolisada por proteases, onde esses produtos menores
resultantes da clivagem serdo em quase sua totalidade, eliminados da camada de
esmalte, acreditando-se que regulem o crescimento e a orientacao dos cristais de
hidroxiapatita (42,43).

Polimorfismos de nucleotideo Unico (SNPs) sdo uma classe de marcadores
genéticos, sendo os tipos mais comuns de variantes genéticas, fazendo-se
importantes em testes de associacdo para suscetibilidade ou resisténcia a
doencas, devido a sua influéncia na regulacéo da transcricdo génica ou alteracéo
da atividade protéica (41), possibilitando verificar a contribuicdo de uma funcéo
alterada de um gene especifico para a vulnerabilidade e ocorréncia das FLP e
DDE.

As metaloproteinases da matriz (MMPS) constituem uma familia de
endopeptidases dependentes de zinco, secretadas e associadas a membrana
celular, sendo as principais reguladoras da renovacdo da matriz extracelular por
serem capazes de degradar seletivamente um amplo espectro de proteinas
(41,44). A metaloproteinase 2 da matriz (MMP2), também conhecida como
gelatinase A, degrada principalmente o colageno tipo IV e € expressa
constitutivamente pela maioria das células do tecido conjuntivo, incluindo células
endoteliais, osteoblastos, fibroblastos e mioblastos (41,45). Nos dentes, o
colageno tipo IV estad localizado ao longo da juncdo amelodentinaria (46),
desempenhando papéis importantes na formacdo e mineralizacdo dos dentes
(42,43,47-49).

A expressao alterada e os niveis de atividade de MMP2 séo conhecidos por

estarem associados a estados patologicos, especialmente aqueles que envolvem
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a remodelacao tecidual (45). De acordo com um levantamento realizado pelo
estudo de Vieira et al. (45), mutagdes inativadoras do MMP2 levam a problemas
do tecido conjuntivo subjacente, como ocorre na sindrome de Torg-Winchester
(50), ostedlise multicéntrica e artrite (51), além de estarem associadas a formacéao
de queloides (52), degradacdo do endométrio, regulacdo vascular e respostas
inflamatérias (53).

Polimorfismos genéticos em genes responsaveis pela formag¢do do esmalte
podem contribuir para alteracdes estruturais que podem levar ao aumento de sua
porosidade, presenca de proteinas inibidoras dos cristais de hidroxiapatita e
consequente diminuicdo de seu contetdo mineral (44,54,55). Alguns estudos tém
demonstrado a expressdo da MMP2 durante a formacdo dentéria (42,43,47). No
entanto, nenhum estudo investigou polimorfismos do MMP2 em defeitos do
esmalte.

Este gene foi estudado em outras condi¢bes bucais: formacédo de lesdo
periapical (56); fracasso de restauracdes de resina composta (45); presenca nos
tecidos periodontais e sua relagdo com a ingestao de fluor (57); e com a fluorose
dentaria (49).

Héa poucos estudos disponiveis na literatura que comparam a prevaléncia
dos DDE entre os elementos dentarios dentro e fora da area da fissura. No
entanto, nenhum deles foi capaz de medir a extensdo e, portanto, severidade
desses defeitos, com associacdes inéditas entre os DDE e os diferentes tipos de
fissuras. Assim, o0 presente trabalho tem como objetivo investigar as
caracteristicas dos DDE em individuos nascidos com fissuras orais, bem como
compreender sua relacdo com o lado da fissura. NOs avaliamos a frequéncia, tipo
de defeito, localizacéo, carater das mudancas estruturais na morfologia dentéria,
extensdo e severidade dos DDE encontrados nos incisivos maxilares para grupos
especificos de individuos nascidos com fissuras. A hipotese é de que sera
possivel identificar associacdes preferenciais entre determinados tipos de fissuras
e certos DDE e de que esses defeitos podem estar associados a polimorfismo no
gene MMP2 (rs9923304).
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Abstract

Cleft lip with or without cleft palate (CLP) is considered the most frequent congenital
malformations of the head and neck, with cleft individuals exhibiting more chances of
presenting abnormalities such as developmental defects of enamel (DDE). Matrix
metallopeptidase 2 (MMP2) is a membrane-bound protein with collagen-degrading ability
and has important roles in tooth formation and mineralization. The aim of this study was to
evaluate the frequency, location, severity and extent of DDE found in the maxillary incisors
for groups of individuals born with CLP, as well as understanding their relationship with
the cleft side. Besides, this study addresses the hypothesis that DDE can be influenced by
variation in the MMP2 genes (rs9923304). Saliva samples, clinical history, intraoral
photographs and panoramic radiographs were obtained from 233 patients under treatment at
the Cleft Lip and Palate Service of the University Hospital Lauro Wanderley at the Federal
University of Paraiba. Digital images were examined by the same evaluator using the
Classification of Defects According to the Modified DDE Index (k = 0.88), and then loaded
into the Image Tool software, where two measurements were made: the proportion of the
total area of the buccal surface (SA) and the area of the DDE (DA), obtaining the
percentage of the surface area affected (%SAD) (ICC=0.99). Genomic DNA was extracted
from saliva samples from 124 participants. Genotyping was carried out using TagMan
chemistry for one marker in MMP2 (rs9923304). Statistical analyses were performed by
The Jamovi Project software. The Shapiro-Wilk test was applied, followed by the Student’s
t-test and the Mann-Whitney test. Chi-square and Fisher’s exact tests, and odds ratio (OR)
with 95% confidence interval (CI) calculations were used to determine Hardy-Weinberg
equilibrium (o = 0.05). No significant differences in the prevalence and extent of enamel
defects were found between male and female individuals born with CLP (p=0.058256). The
frequency of individuals presenting teeth with DDE, in relation to the cleft and non-cleft
side, was statistically different (p <0.001; OR = 7.15, CI: 4.674> 7.151> 10.942). However,
the averages of %SAD were similar (p = 0.18). The highest means of the %SAD were
found in individuals with bilateral cleft lip with or without cleft palate (BCLP) when
compared to individuals with unilateral cleft lip with or without cleft palate (UCLP), for the
teeth inside (IA) and outside the cleft area (OA) (p <0.001). Regardless of the cleft side,
individuals with BCLP were 7.85 times more likely to have more than one third of the tooth
surface affected, showing more frequently defects in the three thirds (OA: p <0.001) (IA: p
= 0.03), as well as a higher frequency of more than one type of defect (OA: p=0.000358)
(1A: p=0.008016), whereas in UCLP, defects were isolated and restricted to only one third,
more frequently, the incisal third (OA: p = 0.009) (1A: p = 0.001), with greater frequency of
milder defects, such as demarcated (p = 0.02) and diffuse (p = 0.008) opacities. A higher
frequency of the T allele, less common, was observed in the group of CLP individuals who
had all the affected teeth or at least two teeth with %SAD greater than 20% (p = 0.019843).
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Our results suggest that MMP2 may have a role in the cases that presented DDE and
genotyping rs9923304 could serve as the basis for a genomic approach to define risks for
individuals born with CLP. Frequency and severity of DDE is strongly related to the CLP
phenotype, since the highest values were found for BCLP. However, the extent of the DDE
is independent of its relationship with the side of the cleft.

Introduction

Cleft lip and palate are a group of structural malformations around the oral cavity
and can extend on to the face resulting in oral and facial deformities, being considered the
most frequent congenital malformations of the head and neck [1]. It has a complex etiology,
with genetic and environmental factors and their interactions playing an important role
[1,2], with an average birth prevalence of 1/700 [1,3,4]. By tradition, oral clefts have been
referred to as cleft lip with or without cleft palate (CLP) and cleft palate only (CPO), due to
differences in embryology [1].

Overall, 15% of all oral clefts are syndromic, and they are part of more than 300
recognized syndromes. Of the remaining 85% of individuals with non-syndromic cleft,
50% have other less well-defined anomalies [4,5], with individuals born with clefts
exhibiting at least four times more chances of presenting abnormalities such as agenesis,
supernumerary teeth [6,7], enamel defects and/or microdontia [8,9].

The severity of the dental anomalies seems to be directly related to the severity of
the cleft [6,10,11], suggesting that the embryological development of the lip, palate and
tooth is controlled by common genetic factors [3]. There is, however, a gap in the
knowledge regarding the reason why there is a correlation between the type of cleft and the
severity of the dental abnormalities found. Many studies attribute the phenotype of oral
clefts simply to ‘affected' or 'unaffected' status, while evidence increasingly indicates that
other clinical markers, such as the presence of dental anomalies, should be considered,

defining broader phenotypes that help to unravel the genetic basis of the condition [6,12].
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Individuals born with oral clefts have a higher frequency of developmental defects
of enamel (DDE) [7,8,10], faulty or deficient formations of enamel on primary and
permanent teeth during tooth development, resulting in hypoplasia, a quantitative defect,
and/or hypomineralisation, namely opacity, a qualitative defect characterized by abnormal
enamel translucency [13-15].

The hypomineralized enamelis softer and more porous, facilitating the
accumulation of plaque and the development of dental caries [16]. Therefore, DDE
represent a risk indicator for dental caries and erosive tooth wear in children [14,15].

In both dentitions, enamel defects are found more frequently in the maxillary
incisors [7,8,10]. It is believed that the teeth adjacent to the cleft show more pronounced
changes, in comparison with the nonclefted side [8,17]. There are few studies available in
the literature that compared the prevalence of enamel defects between the affected and
unaffected sides of individuals born with CLP [8,17-19]. However, none of them were able
to measure the extent and, therefore, the severity of these defects.

The matrix metalloproteinases (MMPs) constitute a family of secreted and
membrane-associated zinc-dependent endopeptidases that are the major regulators of
extracellular matrix turnover and are capable of selectively degrading a wide spectrum of
both extracellular matrix and non-matrix proteins [20,21]. Matrix metalloproteinase 2, also
known as gelatinase A, is a membrane-bound protein with collagen-degrading ability
[20,22] and has important roles in tooth formation and mineralization [23-27]. Genetic
polymorphisms in enamel formation genes could contribute to structural alterations that
could lead to enamel porosity, presence of enamel crystal inhibitory proteins and decreased
mineral content [21,28,29]. Some studies have demonstrated the expression of MMP2
during enamel formation [23-25]. However, no study has investigated polymorphisms in

MMP2 in enamel defects.
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Thus, the aim of this study was to investigate the characteristics of enamel defects
in individuals born with oral clefts. We evaluated the frequency, location, character of
structural changes in dental morphology, and severity and extent of enamel defects found in
the maxillary incisors for groups of individuals born with CLP, as well as attempted to
understand their relationship with the cleft side. Besides, this study addressed the

hypothesis that DDE can be influenced by variation in the MMP2.

Materials and Methods

This is a cohort cross-sectional study approved by the Research Ethics Committee
of the University Hospital Lauro Wanderley of the Federal University of Paraiba
[3.445.829]. All 233 individuals born with CLP without any other structural abnormalities
and with suitable materials were evaluated. The sample had a mean age of 13.13 years
(ranging from 6 to 35 years-old). Written informed consent documents were obtained from
all subjects. We followed the STREGA guidelines for this study. Photographic material
was obtained prior to orthodontic treatment and several years after surgical lip repair.

Individual saliva samples, clinical history, intraoral photographs and panoramic
radiographs were obtained from patients under treatment at the Cleft Lip and Palate Service
of the University Hospital Lauro Wanderley at the Federal University of Paraiba. The
exclusion criteria included labial surfaces of permanent central and lateral incisors not
accessible for proper examination (presence of restorations, orthodontic appliances or

crowns) or individuals with low quality intraoral photographs.

The methodology of the study was divided into five stages:
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Stage 1 — Intraoral photographs

Standardized photographs were taken by an experienced specialist (R.H.W.L), with
the patient sitting in a dental chair and leaning back to avoid movement during focus and
photography. After an initial examination, the surfaces of the teeth were cleaned and dried
and the appearance of the enamel was recorded using a digital camera (Canon EOS Rebel
T5i, Ohta-ku, Tokyo, Japan), with standard lens (Canon EF 100 mm macro lens) and
settings (ISO 6400, speed 1/125 and aperture F/25), always under the same flash (Macro
Ring Flash Sigma EM-140 DG) and natural lighting conditions. Cheeks and lips were
retracted using T-Shape intraoral cheek lip retractor, which was sterilized prior to each use.
The photographs were taken focusing on the center of the four permanent incisors [30].
Two photographs with side views were also taken, each showing the lateral incisors and
canines on each side of the arch [31], which were used when doubts arose when analyzing
the frontal photograph. Each photo was evaluated for acceptability and quality by the
photographer (R.H.W.L.). When a photograph was not acceptable because of being out of

focus, it was repeated.

Stage 2 — Determination of cleft and DDE phenotypes

The determination of the cleft phenotype was obtained through information from
the medical record. It was based on the extent and laterality of the cleft through a single
examiner with more than 10 years of experience in examining tooth surfaces of children
born with oral clefts (R.H.W.L). To eliminate inter-examiner differences, existing intraoral
photographs of all participants were examined by one single evaluator (J.R.L), after being
calibrated by an experienced specialist (R.H.W.L), using the Classification of Defects
According to the Modified DDE Index based on the Fédération Dentaire Internationale

recommendation [32]. Evaluation of intraexaminer agreement by the kappa test revealed a
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value of 0.88. It allowed classification of participants to any of the following diagnostic
subgroups: (0) normal; (1) demarcated opacity; (2) diffuse opacity; (3) hypoplasia; (4) other
defects; and its combinations: (5) demarcated and diffuse; (6) demarcated and hypoplasia;
(7) diffuse and hypoplasia; (8) all three defects. A new code (9) was added due to the
inability of observing defects in some teeth, especially those adjacent to the cleft, where the

tooth is often distalized, mesialized, ectopic, not erupted or absent (Table 1).

Table 1. Classification of defects that includes a modification of the modified DDE index,
which includes the addition of code 9.

Defect Code
Normal 0
Demarcated opacity
Diffuse opacity

Hypoplasia

Other defects
Combinations

Demarcated and diffuse
Demarcated and hypoplasia
Diffuse and hypoplasia

All three defects
Unobservable or absent

AIWINEF

Stage 3 — Measuring the extent of enamel defects: proposal for a new method

Digital images were loaded into the Image Tool software (v. 3.0, San Antonio
Dental School, University of Texas Health Science, TX, USA). Two measurements were
made: (1) the proportion of the total area of the buccal surface in the photograph (SA); (2)
and the area of each enamel defect found in the respective tooth (DA) (Figure 1), thus
obtaining a ratio that indicated the percentage of the surface area affected by the DDE

(%SAD = (DA)/(SA) x 100).
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Figure 1. (A) Measuring the total area of the buccal surface (SA) and (B) the areas of the
enamel defects found (DA) of a UCLP and BCLP individuals, respectively, (C) using the

negative photo as a tool to help to limit the extension.

A pilot study was carried out with 20 patients to identify possible errors, test, and
validate the proposed method. Three weeks later, the first assessment was carried out, with
all the necessary adjustments raised by the pilot made. The intra-examiner agreement was
assessed by a second evaluation of the images after three weeks, with an Intraclass

Correlation Coefficient (ICC) of 0.999.

Stage 4 — DNA samples and genotyping

Genomic DNA was extracted from saliva samples from 124 participants, using
established protocols [33]. A single nucleotide polymorphism (SNP) in the MMP2 gene

(rs9923304) was selected, considering disequilibrium linkage and gene structure. This SNP
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was selected based on published reports and its location within the gene. We used

information from the NCBI dbSNP (https://www.ncbi.nlm.nih.gov/snp/) and HUGO Gene

Nomenclature ~ Committee  (https://www.genenames.org/tools/multi-symbol-checker/)

databases. Details of the selected gene and polymorphism are presented in Table 2.
Genotyping was performed by polymerase chain reactions using the Tagman

method [34] with an ABI PRISM QuantStudio 6 Flex automatic instrument and pre-

designed probes (Applied Biosystems, Foster City, CA, USA).

Table 2. Details of the gene and SNP investigated in this study.

Chromosome Gene SNP Base SNP Base
marker Position Function | change?®
16 matrix rs9923304 | 55496389 Intron CT
metallopeptidase 2 (GRCh38.p
(MMP2) 12)

dAncestral allele listed first.

Stage 5 — Statistical analysis

Data processing and statistical analysis were performed by The Jamovi Project
software (Version 1.1). The sample size included the spontaneous demand of patients at the
Cleft Lip and Palate Service of the University Hospital Lauro Wanderley, respecting the
inclusion criteria and based on previous studies [8,19]. In order to verify the normal
distribution of the numerical variables, the Shapiro-Wilk test was applied, followed by an
analysis of variance with the Student’s t-test and the Mann-Whitney test, in the cases of
normal and non-normal distribution, respectively. Chi-square and Fisher’s exact tests, and
odds ratio (OR) with 95% confidence interval (CI) calculations were used to determine

Hardy-Weinberg equilibrium and statistically significant differences with an alpha of 0.05.
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Results

A total of 233 individuals born with cleft lip with or without cleft palate (CLP) were
evaluated. Of this total, 105 were female and 128 were male, with an average age of 13.13

(ranging from 6 to 35 years) (Figure 2).

Figure 2. Graph representing the frequency of the ages of the individuals evaluated.
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Through the proposed method it was possible to obtain the percentage of the buccal
tooth surface area affected by the defect of each unit, with an average Intraclass Correlation
Coefficient (ICC) of 0.999, resulting from the reassessment of 20 patients after six weeks of
the pilot study. ICC > 0.75 confirms the excellent reproducibility of a study.

Taking into account the maxillary permanent central and lateral incisors of each
patient, 681 teeth were evaluated, of which 469 exhibited developmental defects of enamel
(DDE), while only 195 were unaffected. Of the affected teeth, 53% were from male
individuals, with an average of the surface area affected by the defect (%SAD) of 44%,
while 46% were from female individuals, with an average %SAD of 39.75% (p=0.058256).
Of these, 270 were inside the cleft area, while 199 were outside the cleft area.

Statistically significant differences (p<0.001) were found when comparing bilateral

and unilateral clefts in relation to the percentage of the surface area affected by the defect
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of the teeth outside the cleft area, with the highest mean and median values observed in the

cases born with bilateral clefts, as shown in Table 3.

Table 3. Means and medians of the percentage of the surface area affected by the defect of

the teeth inside and outside the cleft area, for all types of clefts analyzed.

Inside the cleft Outside the cleft

area area
Type of Cleft N Mean Median Mean Median p-value
(individuals)
Unilateral cleft lip only 19 43.1 33.6 22.2 14.3 <0.001
Bilateral cleft lip only* 8 47.4 41.8 - - -
Unilateral cleft lip with 130 44.2 39.8 30.1 23.9 <0.001
cleft palate
Bilateral cleft lip with cleft 65 54.9 47.4 54.5 48.2 >0.05
palate
Cleft palate only* 11 - - 33.6 25.5 -

Note: *No cases with bilateral cleft lip only had teeth we considered to be outside the cleft area, since we only

evaluated maxillary incisors. Similarly, no cleft palate only cases were affecting maxillary incisors.

Regarding the percentage of the surface area affected by the defect (proposed
method) and the modified DDE index [32], statistically significant differences (p <0.001)
were observed for the teeth outside the cleft area, showing a low Spearman's correlation
coefficient (r=0.2748), resulting from the difference between the variables: while the first is
continuous, the second is ordinal.

The frequency of the types of enamel defects concerning their location on the
buccal surface showed a significant difference, both for the teeth inside (p<0.001) and
outside the cleft area (p<0.001), with diffuse opacity (code 2) being more frequent in the
incisal third and the combination of diffuse opacity and hypoplasia (code 7) in all the three

thirds.
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Statistically significant differences were also found between individuals born with
bilateral and unilateral clefts (cleft lip only and cleft lip with cleft palate) for the grouped
index of all incisors together, both for the teeth inside (p=0.04) and outside the cleft area
(p<0.001). The difference is in the combinations of defects (codes 5, 6, and 7), which are
more frequent in bilateral than in unilateral, showing that in bilateral cases there is a greater
chance of finding more than one type of enamel defect on the buccal surface, both for teeth
inside (p=0.008016) and outside the cleft area (p=0.000358), therefore exhibiting greater
severity.

The frequency of individuals exhibiting teeth with developmental defects of enamel,
concerning the cleft and non-cleft side, was statistically different (p<0.001). However, the
averages of the percentage of the surface area affected by the defect for each tooth, inside
and outside the cleft area, were similar (p=0.18). Therefore, we cannot say that enamel
defects on the cleft side are more extensive and severe than those on the non-cleft side. We
observed that the frequency is, in fact, different (p<0.001; Odds Ratio=7.15, 95%
confidence interval: 4.674-10.942), in which a tooth outside the cleft area was 7.15 times
more likely to be without defect in comparison to a tooth within the cleft area. However,

when affected, the extent of the defects was similar, as shown in Table 4.

Table 4. Frequency of individuals presenting teeth with and without the presence of

developmental defects of enamel, inside and outside the cleft area.

Frequency of teeth affected by individual
(%Surface Affected Area)

Maxillary Maxillary Maxillary  Maxillary
right lateral right central left central left lateral
incisor incisor incisor incisor
Location (%SAD) (%SAD) (%SAD) (%SAD) Total P-value

Inside the cleft

area 31 (53.57) 71 (53.3) 118 (46.7) 49 (48.68) 269
Outside the <0.001
cleft area 49 (25.67) 77 (31.53) 55(43.71) 18 (31.34) 199 (0.18)

Total 80 148 173 67 468
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Frequency of teeth not affected by individual

Maxillary Maxillary Maxillary  Maxillary
right lateral right central left central left lateral
Location incisor incisor incisor incisor  Total
Inside the cleft
area 7 10 9 5 31
Outside the
cleft area 50 56 30 28 164 0.55
Total 57 66 39 33 195

Regarding the type of cleft and the location of enamel defects on the buccal surface,
statistically significant differences were found for the teeth outside the cleft area (p<0.001)
and for those inside the cleft area (p=0.022). Table 5 shows the frequency of affected teeth
found in each third. It should be noted that the number of teeth and not individuals were
used due to the small sample size since cleft lip with or without cleft palate and
developmental defects of enamel are relatively rare conditions. Besides, teeth outside the
cleft area are uncommon when considering bilateral clefts, in which generally the central
and maxillary lateral incisors are adjacent to the cleft and, therefore, inside the cleft area,
being less common the cases in which the cleft is located between the lateral incisor and
canine.

Table 5. Frequency of teeth affected by the type of cleft concerning the location of the

enamel defect on the buccal surface, inside and outside the cleft area (n=number of
individuals evaluated).

Outside the cleft area Type of Cleft
Location of DDE Bilateral Unilateral | P-value* | Unilateral Cleft Total
cleft lip cleft lip cleft lip palate
with cleft | with cleft only only
palate palate (n=13) (n=5)
(n=25) (n=83)

Cervical 0 21 0.001 2 0 23
Cervical/Incisal 1 6 0.67 1 2 10
Cervical/Middle 2 17 0.24 1 1 21

Cervical/Middle/Incisal 19 27 <0.001 1 2 49
Incisal 2 35 0.009 9 4 50
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Middle 2 11 0.62 3 0 16
Middle/Incisal 8 14 0.04 7 1 30
Total 34 131 <0.001 24 10 199
Inside the cleft area Type of Cleft
Location of DDE Bilateral Unilateral | P-value | Unilateral | Bilateral | Total
cleft lip cleft lip cleft lip cleft lip
with cleft with cleft only only
palate palate (n=19) (n=8)
(n=65) (n=130)

Cervical 8 8 0.71 1 1 18
Cervical/Incisal 5 4 1 1 2 12
Cervical/Middle 13 7 0.32 2 2 24

Cervical/Middle/Incisal 76 49 0.03 6 8 139
Incisal 8 21 0.001 4 1 34

Middle 5 7 0.36 1 1 14
Middle/Incisal 14 12 1 2 0 28
Total 129 108 0.05 17 15 269

In agreement with the results of Table 3, in Table 5 we can observe statistically
significant differences (p<0.001) concerning the variable location of the enamel defect for
the teeth outside the cleft area when comparing the bilateral and unilateral clefts.
Individuals born with bilateral cleft lip were 7.85 times more likely to have more than one-
third of the buccal surface affected (odds ratio=7.85156, 95% confidence interval 2.619-
23.542), and also presented, more frequently, enamel defects in all thirds (p<0.001),
whereas in the unilateral individuals, the defects were restricted to only one third, being
more frequent in the incisal (p=0.009) and cervical (p=0.001) thirds.

For the teeth inside the cleft area, the results found were corresponding, with
unilateral individuals exhibiting a higher frequency of enamel defects in the incisal third

(p=0.001) while the bilateral individuals, in all thirds (p=0.03), agreeing once again with
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the previous findings that, when affected, enamel defects are similarly found in the buccal
surface, both in extension and in location, regardless of their position to the cleft.

When analyzing the type of cleft concerning the enamel defect, statistically
significant differences were found for the teeth outside the cleft area (p=0.031), in which a
higher frequency of milder defects, such as isolated opacities (codes 1 and 2), was observed
for the unilateral individuals. The presence of all combined defects (code 8) was observed

for the individuals born with bilateral cleft lip, as shown in Table 6.

Table 6. Frequency of teeth affected by the type of cleft concerning the DDE code, outside
the cleft area (n = number of individuals evaluated).

Outside Type of Cleft

the cleft
area

Bilateral Unilateral Unilateral Cleft P-value* P- Total
DDE Code | cleft lip with cleft lip cleft lip palate (axb) value**
cleft palate® | with cleft only* only® faxc)
palate®
(n=25) (n=83) (n=13) (n=5)

Code 1 0 10 4 0 0.02 0.003 14
Code 2 6 55 12 4 0.008 0.008 77
Code 3 11 28 3 1 0.17 0.08 43
Code 4 2 8 2 0 1 0.71 12
Code 5 4 7 1 0 0.18 0.30 12
Code 6 0 1 0 0 0.49 1 1
Code 7 7 20 2 4 0.45 0.20 33
Code 8 4 2 0 0 0.004 0.03 6

Total*** 34 131 24 9 0.04 0.26 198

*comparison between bilateral and unilateral cleft lip with cleft palate
**comparison between bilateral cleft lip with cleft palate and unilateral cleft lip only
***Teeth with Code 9 were not included for these comparisons. There were 251 teeth missing or not possible
to score and 17 teeth with restorations.

MMP2 (rs9923304) association analysis

Individuals with genotypes analyzed (n=124) were allocated to two groups. In

group 1 (G1) are the individuals who presented all the teeth affected or at least two teeth
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with a percentage of the surface area affected by the defect greater than 20% (n=67). The
others were allocated to group 2 (G2) (n=57), exhibiting one or no affected teeth or two
with percentages below 20%. A higher frequency of the C allele was observed in G2 and a

higher frequency of the less common T allele in G1 (p=0.019843) (Table 7).

Table 7. Frequency of C and T alleles found in individuals allocated to G1 and G2.

G1 G2
Alleles (n=67) (n=57) P-value
C 71 77
T 63 37 0.01

Raw measurements and genotypes for all participants are available as a

supplemental file (Supplement S1).

Discussion

Studies have attempted to define sub-phenotypes of oral clefts based on dental
development [6,9,35]. Evidence suggests that individuals born with oral clefts have a
higher frequency of DDE [7,8,10,17,19]. The reason for this higher prevalence rate of
enamel defects in individuals born with CLP remains unclear. Several different etiological
factors have been suggested as responsible, such as illness, trauma, nutrition, and metabolic
conditions generally [19]. The present study supports the hypothesis that the most viable
etiological factors for these defects may be the same as those for the cleft [8,10,36]. It is
possible that these dental anomalies could represent an incomplete manifestation of the
clefting process [19]. In a longitudinal study, Malanczuk et al. (1999) [10] observed that 19
patients had at least one permanent tooth retaining the same structural changes of the

primary tooth in the dental enamel, therefore exhibiting corresponding pathological
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mechanisms both for disorders of the dental structure and for the development of the
primary palate.

There are few reports on the diagnosis of DDE and the differential diagnosis is not
simple because mistakes can be made in its assessment [15,37]. Although direct clinical
examination is a fast and cheap method, it has many disadvantages such as observer bias
and effects of visual problems related to fatigue of the examiner [30]. Photography has
been employed to assist the diagnosis of clinical examinations and increase the accuracy in
detecting DDE, with most studies demonstrating high reliability [30,31,37-40]. The
photographic method may facilitate blinded and repeated examinations [30,37] and can be
kept for future reassessment or application of different approaches or score systems
[30,31,40]. However, technical sensitivity, inability to use touch and cost are some of its
disadvantages of the use of photographs [30]. Some have suggested that the photographic
method was much more sensitive than direct clinical examination in detecting DDE and
was the best method for epidemiological studies [30,37]. For these reasons, we analyzed
intraoral photographs in this study, and developed a new method that facilitates the
diagnosis of enamel defects and provides more information. To decrease the potential
impact on variability, only one examiner obtained the measurements from the photographs.
However, this approach has limited our ability to suggest the method can be reliably used
by others.

Over the years, numerous score systems have been proposed for measuring enamel
defects, causing further confusion in reporting results and making comparisons between
these studies difficult [32]. The modified DDE index has been employed in several studies
of enamel defects [8,15,18,19,37]. However, as the aim of this study was to understand not

only the frequency of enamel defects found in individuals born with CLP but also to
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compare the severity and extent between the types of cleft and the affected and unaffected
side, the new method was developed with the intention of providing these particular details.
The low correlation found in this study (r = 0.2748) concerning the percentage of the
surface affected by the defect (proposed method) and the Modified DDE Index was
expected. Some of the reasons [32] for the proposed modification of the used DDE Index
[41] were to enable the assessment of the severity of the defects found and because the
recording of data was time-consuming. However, although the variable is ordinal, it is not
necessarily progressive, leading to confusion. Code 1, for example, represents demarcated
opacity, while code 2, diffuse. Code 1 can affect the entire surface, whereas code 2 may be
restricted to only one of the thirds of the tooth. Severity, in this case, is relative. Our
proposed method, being a continuous variable, does not allow for this inconsistency,
explaining and justifying the low correlation we found between the two analyses.

The present study found no significant differences in the prevalence of dental
anomalies, similar to previous work [9,42,43], including enamel defects [8,18], between
male and female individuals born with CLP.

We analyzed the presence of enamel defects in the permanent maxillary incisors
since studies have demonstrated that these teeth are the most commonly affected
[8,17,19,44]. We found a higher frequency of enamel defects on the cleft side, for both
primary and permanent dentitions, compared with the noncleft side, in agreement with
previously reported data [8,19,45,46]. We believe that the frequency is, in fact, different, in
which a tooth outside the cleft area was 7.15 times more likely to be healthy compared to
one within. However, when affected, the extent, severity, and location of the defects were
similar. Our findings confirmed that there is a higher frequency of defects within the cleft
area, though there are no previous studies that have assessed their extent compared to the

non-cleft side. We managed to obtain these data through the proposed measurement method
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because when we use the codes of the modified DDE index, it tells only if there is an
enamel defect and its type. Therefore, it was believed that teeth outside the cleft area were
less affected in severity, when, in fact, they are only in frequency. A probable explanation
is that although environmental factors may play some role, the genetic factors are decisive,
since we observed the same severity of these defects both in teeth inside and outside the
cleft area [18,19]. However, the mechanism by which the cleft may interfere with tooth
formation is not well understood [19,36,42,45].

In this study, both for the teeth inside and outside the cleft area, we observed a
pattern when comparing UCLP with BCLP individuals. The results found for the UCLP are
in agreement with other studies, in which most defects affected less than one third of the
crown, commonly the incisal third [17,18]. Also, the occurrence of a single defect on the
tooth surface was observed, both on the cleft and noncleft sides [17] with the highest
frequencies for opacities [17,18].

We observed that BCLP individuals are 7.85 times more likely to have more than
one third of the tooth surface affected, showing, more often, combinations of enamel
defects. In agreement with this result, Ruiz et al. (2013) found that bilateral cleft lip and
palate had the highest prevalence of enamel defects (47.4%), followed by left unilateral
cleft (33.8%) and right unilateral cleft (18.8%) [19]. Further, Wangsrimongkol et al. (2013)
found that the most prevalent missing teeth were found in 70.7% of subjects in BCLP
group [43]. Al Jamal et al. (2010) observed that BCLP subjects had significantly more
microdontia, dilaceration and hypoplastic teeth than subjects with UCLP [42]. One
hypothesis is that in these patients, treatments required are more extensive because of the
severity of the malformation and this may extend the period during which the tooth is
exposed to cariogenic factors [19]. However, Alam & Alfawzan (2020) [47] evaluated sella

turcica bridging, an important landmark in the cranium on lateral cephalogram that helps to
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identify pathologies related to syndromes that affect the craniofacial region. Seven
parameters related to Sella turcica morphology and skeletal malocclusion were analyzed
and the authors found that BCLP individuals exhibit smaller values of all seven parameters
as compared to all other CLP groups. This result extrapolates the hypotheses that correlate
tooth formation with the clefting process, showing that it is necessary for studies that
investigate the possible reasons for the higher prevalence and severity of anomalies, in
general, in BCLP individuals.

The T allele of MMP2 rs9923304 was associated with cases with more extensive
enamel defects. MMP2 encodes an enzyme that degrades type IV collagen and is
constitutively expressed by most connective tissue cells including endothelial cells,
osteoblasts, fibroblasts, and myoblasts [20,22]. Altered expression and activity levels of
MMP2 is known to be associated with pathological states, especially those involving tissue
remodeling [22].

Previous studies have demonstrated that genes involved in enamel development are
associated with DDE [21,48,49]. Also, studies have shown the association of MMP2 with
formation and mineralization of dental tissues [23-25], and dental conditions such as
periapical lesions [50], non-carious loss of extensive composite resin restorations [22], and
talon cusp [51]. However, this was the first time this gene was specifically studied for
DDE. In periodontal tissues, excessive fluoride intake increases MMP2 expression [52], but
genetic variation of MMP2 was not associated with dental fluorosis [27]. Therefore, genetic
variation of MMP2 may be an additional factor leading to enamel defects that can be added
to others such as previous orthodontic treatment and/or surgical treatment [53-55].

We implemented a cross-sectional cohort design, which may provide some
advantages since the interval between the presence of oral clefts and its initial surgical

repair is many years prior to maxillary incisors have fully erupted. However, some
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limitations to this type of design include nonignorable exiting, measurement error, and
selection bias [56]. It is not possible to determine if the individuals included in the study
had relatively less severe enamel defects, and individuals with more severe enamel defects
were not included since they already underwent restorative treatment, which prevented us
from determining the extent of the original surface defect. Although measurement error and
selection bias are not exclusively likely in cross-sectional cohort designs, the time between
oral clefts interventions start and when the maxillary incisors could be evaluated may have
influenced the sample we finally had available for this study. An additional limitation was
the limited number of observations for some subtypes of clefts, such as unilateral cleft lip
(n=19) or bilateral cleft lip (n=8).

MMP2 rs9923304 TT genotype could serve as the basis for a genomic approach to
define risks for enamel defects in individuals born with CLP. Longitudinal studies in larger
samples need to be conducted, as well as other genetic studies, for confirmation of the
presented results. Our study has the limitation of not having evaluated MMP2 expression
during human enamel formation of the studied individuals.

In the near future, genetics might be used as a tool to screen children that will need
biology-based preventive approaches. From the findings presented here, it was possible to
observe that the frequency and severity of enamel defects is strongly related to the CLP
phenotype. Therefore, the broadening of the cleft phenotype may allow for better gene-

mapping efforts and provide more effective genetic counseling.
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3. CONSIDERACOES GERAIS

Nosso grupo de pesquisa abordou o desafio de identificar genes que
contribuem para a ocorréncia de FLP isoladas, explorando a presenca de
anomalias dentarias e defeitos de desenvolvimento do esmalte, além da
ocorréncia de cancer nas familias que tiveram filhos nascidos com fissuras orais
(5,16,25,58).

Apesar de cerca de 70% dos casos serem assim chamados, nos
acreditamos que definir o defeito como “isolado” provavelmente seja um fator
limitante, uma vez que formas isoladas de FLP s&o raras, com a maior parte dos
casos sendo acompanhados por outras anomalias menores (59). E intuitivo pensar
gue se trata, na realidade, de uma sindrome ou de um grupo de sindromes que
compartilham contribuintes genéticos (16). Propomos, entdo, que estas sejam na
verdade uma “sindrome de alteragdes da denticdo” e considera-la assim pode
permitir a identificacéo de correlagbes gendtipo-fendtipo que podem ser Uteis para
0 manejo clinico de individuos nascidos com fissuras orais (25).

Estudos realizados durante a década de 1990 foram guiados por analises de
segregacao que sugeriram que um terco dos casos de FLP isoladas poderiam ser
explicados por um principal modelo genético (60,61). No entanto, observou-se que
esse modelo provavelmente explicava muito menos do que se imaginava. Um
modelo poligénico com varios genes com pequenos efeitos pode ser o modo de
heranca mais comum relacionado as FLP isoladas (16).

Atualmente, alguns genes tém sido propostos que parecem contribuir para a
ocorréncia desta condicdo: IRF6, MAFB, ARHGAP29, PAX7, MSX1, MTHFR,
TGFB3, FGFR1, FGFR2, FGF8, PDGFC, PVRL1, GABRB3, MSX2, SATB2 e
TBX22 (62-69).

Variacbes na morfologia da face, cérebro, dentes, dermatoglifia, mao
dominante/lateralidade e outras caracteristicas foram propostas como ferramentas
para caracterizar ainda mais formas isoladas de fissuras (70).

Zhu et al. (71) observaram que pais de criancas nascidas com FLP
apresentaram maior risco de cancer - em particular, linfomas e leucemia —
concordando com os achados de Yildirim et al. (72), evidenciando a possibilidade

de que, em algumas familias, as mesmas variantes genéticas podem contribuir
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para a ocorréncia de FLP e, mais tardiamente, uma predisposi¢do ao cancer
(5,59).

Individuos nascidos com FLP sdo mais propensos a apresentar anomalias
dentarias — principalmente agenesias — mesmo fora da area da fissura e, por essa
razdo, tém sido um dos tracos propostos para essa caracterizacao (24,58,59).
Sugere-se que individuos com DDE tenham mais agenesia dentaria de segundos
pré-molares (73) ou coocorréncia de agenesia dentéria e dentes supranumerarios
(74). Por essa razdo, decidimos estudar a associacdo entre DDE e individuos
nascidos com fissuras orais, uma vez que evidéncias apontam para uma maior
frequéncia desta condic&do nestes pacientes (25,26,28) e como mais um marcador
clinico que possibilite a definicdo de fendtipos mais amplos que ajudem a
desvendar a base genética da doenca. O uso de definigcdes clinicas mais extensas
poderia substituir os termos "isolado” ou "ndo sindromico” em oposi¢ao as formas
"sindromicas"” de fissuras, sendo uma forma promissora de identificar genes que
influenciam nesta condicéo (5,16,59).

Através do método de medicdo proposto, identificamos padroes de DDE em
individuos com FBLP e FULP antes ndo descritos na literatura, assim como
observamos severidade semelhante entre os defeitos encontrados nos elementos
dentro e fora da area da fissura, um resultado que corrobora a hipdtese de que
diferencas no lado afetado visto nas FLP isoladas pode ser resultado de eventos
especificos de regulacédo génica nos lados esquerdo e direito (16).

Outro achado importante do nosso estudo foi que dos 11 individuos nascidos
com fissura pés-forame avaliados, 38 dentes foram analisados, respeitando 0s
critérios de inclusdo. Desses, apenas 10 apresentaram defeitos do esmalte,
enquanto 28 estavam normais. Apesar do tamanho amostral ndo expressivo deste
grupo, a pratica clinica vem nos mostrando que, de fato, estes individuos parecem
apresentar uma menor frequéncia de DDE, contrariando os estudos de Mossey &
Modell (6) e Rittler et al. (23), onde observou-se que a fenda palatina isolada
apresentou a maior prevaléncia de deformidades associadas. Portanto, estudos
populacionais maiores que investiguem mais profundamente essa associacao
devem ser considerados, assim como a incorporacdo de outras variaveis como
alimentacéo, local de nascimento, area geografica em que reside, consumo de
agua fluoretada, entre outras, que podem interferir diretamente na formacédo dos

diferentes tipos de defeitos de desenvolvimento do esmalte.
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Como discutido anteriormente, este gene ja foi estudado em outras
condi¢cbes bucais (45,49,56,57,58). Tendo em vista que a MMP2 tem um
importante papel na remodelagéo tecidual, estudos que explorem sua associagao
com a doencga periodontal poderiam fornecer maiores informagdes acerca desta
condicao, cujo tratamento representa um dos maiores desafios da odontologia.

Pesquisas envolvendo o MMP2 podem contribuir para a aplicacdo dos
resultados para o cenario clinico. Apesar de acreditar-se que apenas amostras de
DNA, no futuro, ndo serdo suficientes para a realizacdo de estudos que nos
permitam prever e prevenir certas condicbes como as FLP, uma melhor
compreensao de sua base genética pode ajudar a melhorar o aconselhamento
para familias com um possivel risco maior. Entender a sua participacdo em outras
condicbes, como os defeitos de desenvolvimento do esmalte, pode ajudar a
identificar individuos com funcdo alterada deste gene, alertando ao profissional
sobre a necessidade de um cuidado maior, onde o recall desses pacientes seria
mais frequente para minimizar os efeitos de um estado patologico associado a
MMP2.

47



4. CONCLUSAO

O método proposto para avaliagdo da extensao dos defeitos do esmalte foi
capaz de fornecer informacdes mais detalhadas sobre a severidade desses,
permitindo comparagédo entre os diferentes tipos de fissura e entre o lado afetado
e nao afetado. A frequéncia e a severidade dos DDE estdao fortemente
relacionadas ao fendétipo da FLP, uma vez que o0s maiores valores foram
encontrados para a FBLP. No entanto, a severidade desses defeitos ndo depende
de sua relagédo com o lado da fenda.

MMP2 pode ter um papel importante nos casos que apresentaram DDE e a
genotipagem rs9923304 poderia servir como base para uma abordagem genémica

com o intuito de definir riscos para individuos nascidos com FLP.
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APENDICE |
RESPOSTA AOS COMENTARIOS DA BANCA DE QUALIFICACAO:

Comentérios/Sugestdes Prof2. Dr2. Karina Gottardello Zecchin

1)

2)

3)

Observar com maior atencdo a prevaléncia dos defeitos de esmalte nos
individuos nascidos com fissuras pds-forame, visto que a experiéncia clinica da
mesma sugere que esses individuos possuem uma frequéncia menor de DDE.

RESPOSTA: Foram adicionadas nas Consideracdes Gerais algumas
informacdes que concordam com esta observacéo. De fato, em nosso estudo,
foi possivel encontrar uma frequéncia menor de defeitos de esmalte nesses
pacientes, indo de contra os achados de Rittler et al. (2011) e Mossey & Modell
(2012), onde observou-se que a fenda palatina isolada apresentou a maior
prevaléncia de deformidades associadas.

Sugestdao: Como 0s mecanismos que levam a formacdo das hipoplasias e
hipomineralizacbes sao distintos, possivelmente um polimorfismo em MMP2
pode provocar alteracbes também diferentes. Seria interessante, entdo, em
estudos futuros, inserir 0s pacientes com elementos afetados por hipoplasias
ou hipomineralizacbes em grupos distintos, ou até mesmo entre aqueles com
hipomineralizaces (que sdo mais freqiientes) mais leves x mais severas. Seria
interessante também adicionar mais variaveis como: alimentacédo; local de
nascimento; area geografica em que reside; consumo de agua fluoretada.

RESPOSTA: Esta € uma sugestdo muito boa para estudos futuros, no entanto,
precisariamos de uma amostra maior de pacientes com genétipos analisados,
ja que um mesmo individuo pode apresentar dentes com ambos os defeitos, o
gue exigiria tempo de coleta também maior do que o que temos em um
mestrado. Outras variaveis como local de nascimento e area geogréfica seriam
estudadas, no entanto, devido a pandemia do Covid-19, ndo foi possivel
realizar o recall dos pacientes. Essas sugestdes foram inseridas na sec¢ao

Consideracoes.

Melhorar a descricdo da leséo hipoplasica.

RESPOSTA: Incluimos as informacfes sobre este comentario na secao

Introducéo.
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Comentarios/Sugestdes Prof. Dr. Ricardo Dias de Castro

1) Na apresentacéo, organizar os slides de cima para baixo e da esquerda
para direita para ser mais didatico.
RESPOSTA: As sugestdes foram acatadas e os slides para a apresentacéo da

defesa foram reorganizados.

2) Organizar os dados em quartis para transformar a variavel continua em
categérica e permitir comparacdo entre elas para encontrar uma correlacao
mais favoravel.

RESPOSTA: Apesar de o indice DDE Modificado ser uma variavel categorica
por propor cédigos para cada defeito, este ndo possui uma légica ordinal, visto
gue ndo ha uma progressividade real entre um codigo e outro em relacdo a
extensdo do defeito, uma vez que o codigo 1 (opacidade demarcada) pode ter
uma extensdo maior do que o codigo 3 (hipoplasia). Portanto, ndo foi possivel
realizar essa transformacédo, pois a correlagdo ainda assim seria baixa. Vale
lembrar que o objetivo principal deste trabalho é o de mensurar com precisédo a
extensdo dos defeitos, possivel apenas por meio do uso de uma variavel

continua, fornecendo assim maiores detalhes.

3) Em estudos futuros seria interessante avaliar a associacédo entre MMP2 e a
doenca periodontal.
RESPOSTA: Sugestdo muito interessante e adicionada na secao

Consideracdes Gerais.

4) Nos resultados, ndo colocar nas tabelas o niumero do elemento, mas o seu
nome por extenso, assim como retirar as siglas das imagens.

RESPOSTA: Sugestdes acatadas e alteracdes realizadas.

Comentarios/Sugestdes Prof. Dr. Fabio Correia Sampaio

1) Deixar claro em todo o trabalho que sdo amostras individuais de saliva.

RESPOSTA: Realizamos esta alteracdo em todo o trabalho.
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2) Considerar o local em que reside cada paciente para diagnostico diferencial
entre fluorose e opacidade. Revisar os casos com auxilio de estudos de
mapeamento que levem em consideracao a exposicao a agua fluoretada.

RESPOSTA: Como exposto anteriormente, essa seria uma variavel que
irlamos abordar em um segundo momento, no entanto, diante da pandemia da
Covid-19, ndo foi possivel obter esses dados por meio dos prontudrios, uma
vez que ficamos impossibilitados de ir ao setor. O diagndéstico diferencial,
entdo, foi realizado a partir do estabelecimento de diferencas referentes a
simetria (simétricas ou assimétricas) e aos padrées das lesbes presentes. Em
caso de duvida, uma profissional com mais de 20 anos de experiéncia na area

foi consultada.

3) Fornecer o valor do indice Kappa em relacdo ao indice DDE Modificado
utilizado apos calibracéo.

RESPOSTA: Para a concordancia intraexaminador, foi realizado previamente a
coleta de dados o indice Kappa (k = 0,88) para as variaveis categoéricas e o
Coeficiente de Correlacédo Intraclasse (ICC = 0,99) para as variaveis continuas.

Essas informacdes foram adicionadas na secado Materiais e Métodos.

4) Seria interessante informar os percentis da idade, uma vez que com o
passar dos anos os defeitos no terco incisal tendem a diminuir.

RESPOSTA: A média da variavel idade dos pacientes avaliados foi de 13,13
(variando de 6 a 35 anos). Um gréfico representativo da frequéncia das idades
foi adicionado na secédo Resultados para comprovar que 0s percentis variaram

de 9.0 a 15.0, portanto, esse fator ndo influenciou em nossos resultados.

5) Melhorar o ultimo paragrafo das Consideracdes Gerais, dando énfase na
importancia clinica, com suas palavras.
RESPOSTA: Incluimos as informacfes sobre este comentario na secao

Consideracdes Gerais.
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APENDICE II
FICHA DE AVALIACAO

- Nome/CAD:

- Sexo:

- ldade:

- Cidade de origem:

- Tipo de Fissura: Pré-forame ( ) Direita ( ) Esquerda ( ) Bilateral
Transforame ( ) Direita ( ) Esquerda ( ) Bilateral
Pés-forame ()

- Presenca de DDE fora da érea da fissura: ( ) Sim ( ) Nao
Se sim, em quais elementos? ( )12 ( )11 ( )21 ( )22

- Classificacdo dos defeitos de acordo com o indice DDE Modificado:
12 ()0 ()1 ()2()3 ()4 ()5 ()6 ()7 ()8 ()9()
11 ()0 ()1 ()2()3 ()4 ()5 ()6 ()7 ()8 ()9()
21 ()0 ()1 ()2()3 ()4 ()5 ()6 ()7 ()8 ()9 ()
22 ()0 ()1 ()2()3 ()4 ()5 ()6 ()7 ()8 ()9 ()
*9: Nao foi possivel observar (Mesializado/Distalizado);Elemento ausente/ectdpico
*10: Destruido por carie
- Erupcéo da coroa:
12 11 21 22
1/3( ) 1/3( ) 1/3( ) 1/3( )
213 () 213 () 213 ( ) 213 ()
33 () 3/3( ) 3/3( ) 33 ()
Ausente () Ausente () Ausente () Ausente ()
- Localizacao na superficie:
12 11 21 22
Cervical () Cervical () Cervical () Cervical ( )
Médio () Médio ( ) Médio ( ) Médio ()
Incisal ( ) Incisal () Incisal () Incisal ( )
N.D.N () N.D.N () N.D.N () N.D.N ()
- Percentual relativo da area do elemento afetada pelo defeito:
12:
11:
21:
22:

- Formato do defeito:

18’8
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APENDICE Il
Termo de Consentimento Livre e Esclarecido

Universidade Federal da Paraiba
Programa de P6s-Graduacao em Odontologia
Prezado (a),

Vocé estd sendo convidado a participar de pesquisa intitulada “DEFEITOS
DE DESENVOLVIMENTO DO ESMALTE NOS INCISIVOS MAXILARES EM
PACIENTES NASCIDOS COM FISSURAS LABIAL E/OU PALATINA” que esta
sendo desenvolvida por Juliane Rolim de Lavér, aluna do Curso de PoOs-
Graduacdo em Nivel de Mestrado em Odontologia da Universidade Federal da
Paraiba (UFPB), sob a orientagdo do Prof Dr. Alexandre Vieira Rezende. Antes de
decidir sobre sua participacdo é importante que entenda o motivo de a mesma
estar sendo realizada e como ela se realizara, portanto, leia atentamente as
informagbes que seguem e se tiver alguma duvida, consulte a pesquisadora
responsavel ou o Comité de Etica em Pesquisa. O objetivo deste estudo é avaliar
a frequéncia, o tipo, a localizacdo, as caracteristicas, a severidade e a extensao
dos defeitos do esmalte encontrados nos incisivos maxilares em pacientes com
fissuras labiopalatinas, atendidos no Hospital Universitario Lauro Wanderley,
UFPB, em Jodo Pessoa, Paraiba. Tem como justificativa a necessidade de
estudos populacionais maiores que investiguem a associacdo entre fissuras e
alteracoes do esmalte, a fim de esclarecer essa interatividade e contribuindo para
o desenvolvimento de projetos preventivos e na melhoria da qualidade de vida
desses pacientes. Sua participacdo neste trabalho consiste em responder a um
formulério fornecendo alguns dados demograficos como sexo, idade e regido
geografica a qual pertence, bem como permitir e colaborar na tomada de
fotografias intra-orais. S&o previstos riscos minimos durante a sua participacao
nesse estudo. A coleta de dados serd realizada exclusivamente por uma
pesquisadora, da mesma forma, para evitar a identificacdo de suas respostas, 0s
formulérios serdo depositados na sua presenca, em envelope Unico. Ja o TCLE
sera recolhido em outro envelope, separado dos formularios. Ainda assim, caso
venha a sentir qualquer constrangimento ou desconforto diante das perguntas ou
fotografias, a mesma sera imediatamente interrompida.

Apesar da existéncia de riscos, 0s beneficios oferecidos serdo superiores.
Os resultados dessa pesquisa possibilitardo obter dados mais precisos a respeito
da correlacdo entre as fissuras orofaciais e defeitos de desenvolvimento do
esmalte dentario. Além disso, os resultados poderdo ser disseminados nao soé
para a comunidade cientifica, mas principalmente para a populacdo em geral.

A equipe da pesquisa estara permanentemente, mesmo apos o0
encerramento do estudo, a sua disposicdo para prestar informacdes sobre a
frequéncia de alteracBes do esmalte em pacientes com fissura labial e/ou palatina.
Mesmo ap06s o encerramento do estudo a equipe da pesquisa prestara quaisquer
esclarecimentos ou orientacdes que vocé julgar necessarios em relacdo ao tema
abordado. Informamos que a sua participacéo € voluntaria e, portanto, vocé néao &
obrigado a fornecer as informacdes e/ou colaborar com os pesquisadores, nem
tampouco receberd nenhuma remuneracéo por isso. Vocé tem o direito de decidir
nao participar do estudo, ou de desistir de participar a qualquer momento, sem
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nenhum dano, prejuizo ou constrangimento.

Todas as informagdes obtidas em relagéo a esse estudo permanecerao em
absoluto sigilo, assegurando protecdo de sua imagem, de sua privacidade e
respeitando valores morais, culturais, religiosos, sociais e éticos. Os resultados
dessa pesquisa poderdo ser apresentados em congressos ou publicacdes
cientificas, porém sua identidade ndo sera divulgada nestas apresentacdes, nem
serdo utilizadas quaisquer imagens ou informagfes que permitam a sua
identificac&o.

Este documento foi elaborado em duas vias de igual conteudo, que deverao
ser rubricadas em todas as suas paginas e assinadas, ao seu término, pelo
participante da pesquisa, pela aluna pesquisadora e pela pesquisadora
responsavel. Vocé recebera uma das vias e a outra ficard arquivada com os
responsaveis pela pesquisa.

N&o é previsto que vocé tenha nenhuma despesa na participacdo nesta
pesquisa ou em virtude da mesma, todavia, caso vocé venha a ter qualquer
despesa em decorréncia de sua contribuicdo neste estudo, serd plenamente
ressarcido. Ressaltamos ainda que, no caso de eventuais danos acarretados pela
participagdo no presente estudo, vocé sera indenizado.

Declaramos que o desenvolvimento desta pesquisa seguira rigorosamente
todas as exigéncias preconizadas pela Resolu¢do n° 466/12 do Conselho Nacional
de Saude do Ministério da Saude, especialmente aquelas contidas no item IV.3.
Em caso de duvidas quanto aos seus direitos ou sobre o desenvolvimento deste
estudo vocé pode entrar em contato com a pesquisadora responsavel, Juliane
Rolim de Lavor, ou com o Comité de Etica em Pesquisa do Hospital Universitario
Lauro Wanderley, da Universidade Federal da Paraiba (UFPB).
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APENDICE IV

TERMO DE CONSENTIMENTO LIVRE ESCLARECIDO

ApoOs ter sido informado sobre a finalidade da pesquisa “DEFEITOS DE
DESENVOLVIMENTO DO ESMALTE NOS INCISIVOS MAXILARES EM
PACIENTES NASCIDOS COM FISSURAS LABIAL E/OU PALATINA” e apos ter
lido os esclarecimentos prestados anteriormente no presente Termo de
Consentimento Livre e Esclarecido, eu estou
plenamente de acordo em participar do presente estudo, permitindo que os dados
obtidos sejam utilizados para os fins da pesquisa, estando ciente que o0s
resultados serdo publicados para difusédo e progresso do conhecimento cientifico e
gue minha identidade sera preservada. Estou ciente também que receberei uma
via deste documento. Por ser verdade, firmo o presente.

Jodo Pessoa — PB / /

Assinatura do Participante da Pesquisa

Impresséo datiloscépica

Assinatura da Pesquisadora

Contato da pesquisadora responsavel:
Juliane Rolim de Lavér

Endereco: Pos-Graduacdo em Odontologia
Campus |, UFPB, Joédo Pessoa — PB

Telefone: (83) 98826.6994

e-mail da pesquisadora: julianerolim@gmail.com

Contato do Comité de Etica em Pesquisa do HULW

Endereco: Hospital Universitario Lauro Wanderley — 2° andar, Campus I,
Cidade Universitaria, Joao Pessoa — PB

Telefone: (83) 3216.7964/ 3216.7955

Horario de Funcionamento: 8h as 12h e das 13h as 17h.

e-maildo Comité: comitedeetica.hulw2018@gmail.com
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APENDICE V
Termo de Assentimento (Criangas acima de 6 anos)

Universidade Federal da Paraiba
Centro de Ciéncias da Saude

Programa de Pés-Graduacdo em Odontologia — PPGO

TERMO DE ASSENTIMENTO

Joao Pessoa, / de 201

Vocé esta sendo convidado/a para participar da pesquisa: DEFEITOS DE
DESENVOLVIMENTO DO ESMALTE NOS INCISIVOS MAXILARES EM
PACIENTES NASCIDOS COM FISSURAS LABIAL E/OU PALATINA. Seus pais
permitiram que vocé participasse.

Com esta pesquisa queremos que colabore conosco permitindo seja feita a
tomada de fotografias intra-orais.

As criancas que irdo participar desta pesquisa tém de 0 a 19 anos de idade.
Caso nao queira participar da pesquisa, € um direito seu e nado terd& nenhum
problema em recusar ou desistir.

A qualquer momento vocé pode nos procurar pelo telefone (83) 98826-6994
ou pelo e-mail julianerolim@gmail.com da pesquisadora Juliane Rolim de Lavér. Ao
persistirem as duvidas sobre os seus direitos como participante desta pesquisa, vocé
também podera fazer contato com Comité de Etica em Pesquisa do Hospital
Universitario Lauro Wanderley da Universidade Federal da Paraiba pelo telefone (83)
32160-7964.

Ninguém sabera que vocé esta participando da pesquisa; ndo falaremos a
outras pessoas, nem daremos a estranhos as informacdes que vocé nos der.

Os resultados da pesquisa vao ser divulgados, mas sem identificar as criancas
gue participaram.

Se vocé tiver alguma duvida, vocé pode me perguntar. Eu escrevi os telefones na
parte de cima deste texto.
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CONSENTIMENTO POS INFORMADO

Eu aceito participar da
pesquisa DEFEITOS DE DESENVOLVIMENTO DO ESMALTE NOS INCISIVOS
MAXILARES EM PACIENTES NASCIDOS COM FISSURAS LABIAL E/OU
PALATINA. Entendi que posso dizer “sim” e participar, mas que, a qualquer
momento, posso dizer “ndo” e desistir e que ninguém vai ficar com raiva se eu
desistir. Os pesquisadores tiraram minhas davidas e conversaram com 0S meus
responsaveis. Recebi uma coOpia deste termo de assentimento e li e concordo em
participar da pesquisa.

Jodo Pessoa, de de

Assinatura do menor ou impressao Assinatura do(a) pesquisador(a)
dactiloscépica

Contato com o Pesquisador (a) responsavel:

Caso necessite de maiores informacdes sobre o presente estudo, favor ligar para
a pesquisadora Juliane Rolim de Lavér. Telefone: (83) 98826-6994 ou para o
Comité de Etica do Hospital Universitario Lauro Wanderley - Endereco: Hospital
Universitario Lauro Wanderley-HULW — 2° andar. Cidade Universitaria. Bairro:
Castelo Branco — Jodo Pessoa - PB. CEP: 58059-900.

E-mail:comitedeetica.hulw2018@gmail.com - Campus |- Fone: 32160-7964
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Abstract

Cleft lip with or without cleft palate (CLP) is considered the most freguent congenital malfor-
mations of the head and neck, with deft individuals exhibiting more chances of presenting
abnomalities such as developmental defects of enamel (DDE). Matrix metallopeptidase 2
(MMP2) is a membrane-bound protein with collagen-degrmading ability and has important
reles in tooth fomaticn and mineralization. The aim of this study was to evaluate the fre-
guency, location, severity and extent of DDE found in the maxillary incisors for groups of
individuals born with CLP , as well as understanding their relationship with the cleft side.
Besides, this study addresses the hypothesis that DDE can be influenced by variaticn in the
MMP2 genes (rs9923304). Individual samples, dinical history, intracral photographs and
panoramic radiographs were obtained from 233 patients under treatment at the Claft Lip
and Palate Service of the University Hospital Lauro Wandedey at the Federal University of
Paraiba. Digital images were examined by the same evaluator using the Classification of
Defects Acconding to the Moedified DDE Index, and then loaded into the Image Tool soft-
wane, where two measurements wene made: total area of the buccal surface (SA) and the
anea of the DDE (DA), obtaining the percentage of the surface area affected (2%SAD) (ICC =
0.99). Genomic DNA was extracted from saliva samples from 124 participants. Genoty ping
was caried out using TagMan chemistry for one mafker in MAMP2(rs9223304). Statistical
analyses wera performed by The Jameovi Project software. The Shapino-Wilk test was
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ANEXO I
REBUTTAL LETTER TO EDITOR (12 REVISAO)

October 12, 2020
TO Editor PL0S One:
Dear Madam/Sir:

We are resubmitting our original work entitled “Maxillary Incisor Enamel
Defects in Individuals Born with Cleft Lip/Palate” for further
appreciation and possible publication in PLoS One. We have devised a new
approach to evaluate enamel defects and show for the first time how severity
differs depending on the severity of the cleft. We are looking forward to
having our work favorably reviewed and considered suitable now for

publication.

Sincerely yours,

Alexandre R. Vieira, MS, DDS, PhD

Full Professor of Oral Biology, Pediatric Dentistry, Human Genetics, and
Anthropology

Director of Clinical Research

Director of Student Research

School of Dental Medicine

412 Salk Pavilion

335 Sutherland Street

University of Pittsburgh

Pittsburgh, PA 15261

Phone # 412 383-8972

FAX # 412 624-3080

Email: arv11@pitt.edu

Point-by-point answers to the critique are below. All changes in the text are marked in
yellow:

Reviewer #1: Thank you for your submission on the important topic. In many areas in

the paper there are sentences that are not clear, so some rewriting is required. There
are two sets of Tables 1 and 2.1 shall make comments and suggestions page by page
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Abstract - this appears long, however i do not have a word count
second sentence line 5 - 'has’, not 'have'

RESPONSE: We made the grammatical correction asked.
3rd last line page 1 - 'individuals with BCLP were 7.85.."

RESPONSE: We made the requested correction.

Introduction

3rd para

line 3 - There is, however, a gap
line 4 - the reason 'why' there is..
5th para

‘enamel is softer and more porous'

RESPONSE: We made these corrections as requested.

The presence of a DDE only potentiates existing increased caries, it doesnt create caries
risk i itself - this needs to be made clear

RESPONSE: The sentence does not state DDE creates risk, but rather that its
presence is a risk indicator. The sentence right before mentions “facilitating the
development.” We are not making a claim of causal relationship.

It would be preferential to use maxillary rather than upper
RESPONSE: We made these changes as requested.

6th para 'It is' rather than "Which are'

compare nor compared

RESPONSE: We changed to “it is” as requested. Since the studies are published,
we left the statement that in them it was compared.

7th para
line 6 - has not have

there is varied use of MMP2 in italics and not

RESPONSE: We made the correction. MMP2 appears in italic fonts when it refers
to the gene and non-italic when it refers to the protein.

8th para - the verb tenses vary - i prefer past
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RESPONSE: We made the correction to the past tense as suggested.

M&M

It is unclear how the sample size was determined - was this a convenience sample that
was a time limited recruitment process?

para 1 - last word study not report

RESPONSE: The sample as determined by using all the available material. We
added a clarification as suggested. We also made the correction on the style
requested.

para 2
line 4 - surfaces not faces

RESPONSE: We made the correction as requested.

stage 1

more details needed for ring flash used

What type of cheek retractors were used? were they sterilised between patients and
how?

When was the quality of the image assessed to determine if it needed to be retaken?
What metrics were used to asses quality?

RESPONSE: We added the details assuggested.

stage 2

Image assessment - after the calibration exercise, were any images assessed by a
second examiner to determine inter-examiner agreement and validate continuing
correlation with the reference standard?

RESPONSE: No.

para 2

‘of participants to any of the ..’
inability instead of impossibility

RESPONSE: We made the corrections as requested.

Tablel (in M&M) - this isnt the modified DDE index anymore as you have modified it. I
suggest creating a name for your index

RESPONSE: We incorporated the suggestion as stated.

Stage 3

You mention 'total area’ was measured - how was this achieved without some sort of
measurement reference in the images? without a reference you cannot measure area,
only proportion of area
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RESPONSE: That is what we meant. We clarified the text to address the point
raised.

para 2 - delete 'approximately 10% of the sample’ - this is superfluous
RESPONSE: It was deleted as requested.

Resul

the:l;i:sst paragraph should be moved down one paragraph, it is out of order
RESPONSE: We made the suggested change.

Table 1 (results) and Table 2 (results) should be deleted and incorporated into the text
(most of the information is there already)

RESPONSE: We deleted the tables as suggested.

CLP has already been defined

RESPONSE: We deleted the definition as suggested.

Table 3 would benefit by having statistical analysis results added

RESPONSE: We added the p-values as requested.

[ suggest using the term 'teeth’ rather than 'elements' throughout the text
RESPONSE: We made the requested change.

in para starting 'As expected' - delete 'as expected' - this is results not discussion
RESPONSE: It was deleted as suggested.

In table 4 - no need for % with the numbers as the unit is %SAD

RESPONSE: We made the correction as suggested.

in para below Table 4 - fourth line - delete 'counting’ and 'to find'. Also, maxillary
rather than 'upper’

last sentence before Table 5 - 'between the lateral incisor and canine'

RESPONSE: We made the suggested corrections.

Tables 5 and 6 - no need for p= in the table as header is 'p value'

69



RESPONSE: We made the corrections as suggested.

Para after table 5 - 'enamel defects in all thirds' (same for following paragraph)
RESPONSE: We made the suggested correction.

Table 6 - where is code 9 data?

RESPONSE: We added the missing information as requested.

Discussion - first para - primary not deciduous

RESPONSE: We made the correction as requested.

para 2 - there should be a better word than tactility

RESPONSE: We changed the word as requested.

At this stage you should discuss that only 1 examiner/rater was used and the
limitations this places on the validity of the results

RESPONSE: We added the comment in the discussion as requested.

Para 4 - the sentence starting 'however, the first can reach..' is unclear, especially the
reference to 'one third'

RESPONSE: We rewrote the sentence as suggested.
para 6- delete 'studies have demonstrated' and primary teeth not deciduous

RESPONSE: We made the suggested corrections.

para 8 - sentence starting 'regarding studies on dental..." is unclear and needs rewriting
In the sentence starting one hypothesis - rehabilitation and risk is mentioned - these
has no context at present

final sentence - add 'for' after necessary

RESPONSE: We made the corrections as suggested.

there is some variability in the format of the references - e.g., some have months and
issue numbers, some don't

RESPONSE: We removed months as suggested.

Reviewer #2: - This manuscript describes the results of a cohort cross-sectional study
performed on 233 individuals born with cleft lip and/or palate. The authors aimed to

70



evaluate the frequency, location, severity, and extent of developmental enamel defects
found in the maxillary incisors as well as understand their relationship with the cleft
side. Furthermore, the authors addressed the hypothesis that developmental enamel
defects can be influenced by variation in the MMP2 genes (rs9923304). A better
understanding of the association between oral clefts and developmental enamel
defects will inform dental practitioners in preventing, diagnosing, and treating dental
complications that appear to be inevitable consequences of oral clefts.

- As a reviewer with expertise in the field of dental anomalies among individuals with
oral clefts, I offer the following perspectives and suggestions that should be
considered in the revision of this manuscript.

Introduction:

- Last paragraph: "Thus, the aim of this study was to investigate (the) characteristics of
enamel defects and individuals born with oral clefts. " The word (the) is missing.

RESPONSE: We made the correction requested.

Methods:

- The study offers a clear description of the study objectives, outcomes, outcome
assessment methods, and exclusion criteria. The study describes examiners' calibration
and reports the Intraclass Correlation Coefficient.

- First paragraph: "233 individuals born with CLP were evaluated, with (a) mean age of
13.13 years (ranging from 6 to 35 years-old)." The word (a) is missing.

RESPONSE; We made the correction.

- Stage 1 — Intraoral photographs: "After (an) initial examination, the surfaces of the
teeth were cleaned and dried and the appearance of the enamel was recorded using a
digital camera (Canon EOS Rebel T5i, Ohta-ku, Tokyo, Japan), with standard lens
(Canon EF 100 mm macro lens) and settings (ISO 6400, speed 1/125 and aperture
F/25), always under the same flash (Macro Ring Flash Sigma) and natural lighting
conditions. " The word (an) is missing.

RESPONSE: We made the correction requested.

- While the authors talk about syndromic/non-syndromic patterns of oral clefts in their
introduction, they don't mention the syndromic status of their participants in the
methods section.

RESPONSE: We added the information in the first paragraph of the methods
section to address this comment.

71



- Furthermore, the authors need to shed the light on the history of surgical and
orthodontic treatment among their participants as such treatment may have an effect
on the development of enamel defects among individuals with oral clefts.

1. Carpentier, S, Ghijselings, E, Schoenaers, J, Carels, C, Verdonck, A. 2014. Enamel
defects on the maxillary premolars in patients with cleft lip and/or palate: a
retrospective case-control study. Eur Arch Paediatr Dent. 15(3):159-165.

2. Korolenkova, MV, Starikova, NV, Udalova, NV. 2019. The role of external aetiological
factors in dental anomalies in non-syndromic cleft lip and palate patients. Eur Arch
Paediatr Dent. 20(2):105-111.

3. Marzouk T, Alves IL, Wong CL, DeLucia L, McKinney CM, Pendleton C, Howe BJ,
Marazita ML, Peter TK, Kopycka-Kedzierawski DT, Morrison CS, Malmstrom H, Wang H,
Shope ET. Association between Dental Anomalies and Orofacial Clefts: A Meta-analysis.
JDR Clin Trans Res. 2020 Oct 8:2380084420964795. DOI: 10.1177/2380084420964795.
Epub ahead of print. PMID: 33030085.

RESPONSE: We added a comment regarding surgical and orthodontic treatment
as suggested in the first paragraph. Photographic material is obtained prior to
orthodontic treatment and many years after corrective cleft surgery for the lip.
The references the reviewer listed also include changes in other teeth not studied
by us.

- The examiner's calibration (Stage 2 — Determination of cleft and DDE phenotypes) is
confusing to the reader. According to the study, the initial examination was performed
by R.H.W.L and then the study mentions " To eliminate inter-examiner differences,
intraoral photographs of all participants were examined by the same evaluator (J.R.L)".
What do the authors mean by the word "same"? Who performed the primary
evaluation?

RESPONSE: We edited the text to clarify this concern. R.H.W.L. did all
photographic documentation and J.R.L. did all the measurements in the existing
photographs.

- Stage 4 — DNA samples and genotyping: "A single nucleotide polymorphisms (SNP) in
the MMP2 gene (rs9923304) was selected, considering disequilibrium linkage and gene
structure.” Remove the letter (s) from "A single nucleotide polymorphism(s)"

RESPONSE: We made the correction requested.

- Stage 5 — Statistical analysis: "In order to verify (the) normal distribution of the
numerical variables, the Shapiro-Wilk test was applied, followed by (an) analysis of
variance with the Student'’s t-test and the Mann-Whitney test, in the cases of normal
and non-normal distribution, respectively.” The word (the) and (an) are missing.
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RESPONSE: We made the corrections described.

- As many clinicians may not be familiar with the "cohort cross-sectional study design”,
it may be useful for the authors to report the limitations of such design. Refer to
(Hudson JI, Pope HG Jr, Glynn RJ. The cross-sectional cohort study: an underutilized
design. Epidemiology. 2005 May;16(3):355-9. DOI:
10.1097/01.ede.0000158224.50593.e3. PMID: 15824552)

RESPONSE: We added the limitations as suggested in the discussion section.

- While the authors reported that the number of teeth and not individuals were used
for outcome assessment due to the small sample size available. It should be
highlighted that one of the limitations of the present study is the presence of a limited
number of participants in the unilateral and bilateral cleft lip groups. (n=19 uCL; n=8
bCL)

RESPONSE: We added this point as well in the discussion section.

- The authors should try to offer an explanation of why the means and medians of the
percentage of the surface area affected by the defect of the elements inside the cleft
palate area and outside the bilateral cleft lip area were zero.

RESPONSE: We added the requested explanation as a note to the table.
Results:

- The results section is confusing to the reader who seeks more definitive conclusions.

RESPONSE: The other reviewer suggested some edits that may help with this
concern.

Discussion

- The discussion section is well written.

- 8th paragraph: "Regarding studies on dental anomalies, Wangsrimongkol et al. (2013)
found that the most prevalent missing teeth (was) found in 70.7% of subjects in BCLP
group [43]." Replace (was) with (were).

RESPONSE: We made the correction suggested.

- While the authors highlighted the significance of genetic factors as a possible cause
for the development of enamel defects among individuals with oral clefts, it is

important to point out that previous orthodontic and/or surgical treatment can also
contribute.
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RESPONSE: We added a comment in the discussion and these references as
suggested.
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ANEXO 1l
REBUTTAL LETTER TO EDITOR (22 REVISAO)

December 9, 2020
TO Editor PL0S One:
Dear Madam/Sir:

We have taken into consideration all the latest review comments and are
resubmitting our original work entitled “Maxillary Incisor Enamel Defects
in Individuals Born with Cleft Lip/Palate” for further appreciation and
possible publication in PLoS One. We have devised a new approach to
evaluate enamel defects and show for the first time how severity differs
depending on the severity of the cleft. We are looking forward to having our

work favorably reviewed and considered suitable now for publication.

Sincerely yours,

Alexandre R. Vieira, MS, DDS, PhD

Full Professor of Oral Biology, Pediatric Dentistry, Human Genetics, and
Anthropology

Director of Clinical Research

Director of Student Research

School of Dental Medicine

412 Salk Pavilion

335 Sutherland Street

University of Pittsburgh

Pittsburgh, PA 15261

Phone # 412 383-8972

FAX # 412 624-3080

Email: arv11@pitt.edu

Point-by-point answers to the critique are below. All changes in the text are marked in
yellow:

Reviewer #1: Thank you for your responses, i believe you have addressed my
comments adequately - you will probably find some minor amendments to the written
language at final editing
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Reviewer #2: Thank you to the authors for revising and resubmitting the manuscript on
this important topic. There are a few sentences where rewriting could be beneficial.

Materials and Methods

The last sentence in the first paragraph "Photographic material was obtained prior
orthodontic treatment and several years after surgical repair of the lip occurred.”

- Please consider rephrasing to "Photographic material was obtained prior [tO]
orthodontic treatment and several years after [surgical lip repair]" for clarity.

RESPONSE: We rewrote the text as suggested.

The last sentence in the second paragraph "The exclusion criteria included labial
surfaces of permanent central and lateral incisors not accessible for proper
examination (presence of restorations, orthodontic appliances or crowns) or individuals
with [bad] quality intraoral photographs.”

- Please consider changing [bad] to [low]

RESPONSE: We made the change as suggested.

Stage 1 - Intraoral photographs

"Cheeks and lips were retracted using [dental cheek lip retractor mouth opener T-
shape], which was sterilized prior [to] each use."

-Please consider changing [dental cheek lip retractor mouth opener T-shape] to [T-
Shape intraoral cheek lip retractor]
- Please consider adding [to]

RESPONSE: We made the suggested changes.

"When not acceptable because it was not in focused according to the naked eye, the
photograph was repeated.”
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- Please consider rephrasing to [When a photograph was not acceptable because of
being out of focus, it was repeated]

RESPONSE: We made the suggested change.

Stage 2 — Determination of cleft and DDE phenotypes

Second to the last sentence in the second paragraph

"A new code (9) was added due to the inabibility of observing defects in some teeth,
especially those adjacent to the cleft, where the tooth is often distalized, mesialized,

ectopic, not erupted or absent”

- Please change [inabibility] to [inability]

RESPONSE: We made the correction on the typo.

"Table 1. Classification of defects that includes a modification of the modified DDE
index, which [in] the addition of code 9."

- Please consider changing [in] to [includes]

RESPONSE: We made the correction of the typo.

"Table 3. Note: *No cases with bilateral cleft lip only had teeth we considered to be
outside the cleft [area], since we only evaluated maxillary incisors. Similarly, no cleft
palate only cases were affecting maxillary incisors.”

- Please consider changing [area] to [area]

RESPONSE: We made the correction of the typo.
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ANEXO IV

ANUENCIA DO LOCAL DO ESTUDO

TERMO DE ANUENCIA

Declaro para os devidos fins que o projeto de pesquisa intitulado “DEFEITOS DE
DESENVOLVIMENTO DO ESMALTE EM PACIENTES NASCIDOS COM FISSURAS
LABIAL E/OU PALATINA”, sob a responsabilidade da pesquisadora Juliane Rolim de
Lavor, poderd ser desenvolvido no Servico de Fissuras Labiopalatinas do Hospital
Universitario Lauro Wanderley, da Universidade Federal da Paraiba.

Jodo Pessoa, 28 de Agosto de 2019.

Dr. Paulo Germano Cavalcanti Furtado

Chefe do Servico de Fissuras labiopalatinas do
HULW/UFPB
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ANEXO V

APROVACAO COMITE DE ETICA

— UFPB - HOSPITAL
C- UNIVERSITARIO LAURO W

e WAMNDERLEY DA

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQLISA

Titulo da Pesquisa: PREDITORES DOS REEULTADDS DOS TRATAMENTOS CIRORGICOS EM
PACIENTES COM FISSURAS LABIOPALATINAS

Pesquisador: Rosa Helena \Wanderley Lacesda

Arpa Temdtica:

Viarsdo: 2

CAAE: 13450010.6.0000.5183

Instituicio Proponomte: Hospital Universitaria Lauro Wandsdey'UF PB

Patrocinador Principal: Financiamenfo Prapria

DADOS DO PARECER
Hibmero do Parscer: 3448 8005

Apresentacdo do Projoto:
Sagunda vers&a do projeta de pesguisa de Aosa Lacerda, winculado ao programa de Pos-Graduagio sm

Odonfologia do Centro de Ciéncias da Salde da Universidade Federal da Paraiba, sob crientacic do Prof
Mexandre ‘Yieira.

Trala-se de um estuda da tipo coorle, obessnaconal, com grupo contrale, a ser dessnvolvido no Seraco de
Fiszuras Labiopalatinas do Hospital Universitario Lauro Wanderey - UFPR.

i auicra justfica a realizacdo do estudo refenndo que as fissuras labiopalatinas representam os defeilos
congénitos gue envolvem a face de maior prevaléncia no munda & que, em funcio da sua complexdade, o
tratamenic snvolve um longo pericdo de tempo, indmercs procedimentios & pode apresentar diferenies
prognosticos, sendo importante o esiudo de elemenics preditores dos tratamentos a fim de permitic
planejamenics adequadas, individualizados, buscando eficacia & eficiénda. Anle o exposio, apresenta
hiptbese o fato de que existem predilores para os resultados de tralamenio cinirgico em individuos com
fis=ura [abiopalatina.

0 eshsdo serd realizado o Servico de Fissuras Labiopalatinas do HULW-UFPB. O uriverso amastral serd
composta por 1016 pacientes, sendo 508 portadores de fissuras labiais slou palatinas cadastrados no
servipo de fissuras labiopalatinas do HUL'W - LFPE = 808 pacientes sem fissuras labiopalatira que serdo
recrulados no curso de Especializacio em Oriodontia da Associagio Brasieira de Odontologia- Secpao PA.
Pama determinagio do quantitatvo da amostra a aulora refere a realizacho de ciloulo amostral
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A et dus dedus: du yrupes de pecioniles Tesuodus somd ceabceda o guabe clapas. |1 snbeviala yue
consia de informagdes gerais de saidde, dados parentais, perfil sdcio econdmico & dos ratamenios
realizadoes:; (i} exame da cavidade oral & exame cdontolGgico; (6} andlise dos pronbudrios e exames
complemeniares, além de colefa de saliva para obienco de DMA gendmico: & {iv] aquelss submetidos a
cinurgias de enxerto dsseo, serdo avalados em seu pés operattno para registo da sensibiidade & dor. Dos
prontudrios oriodénicos serdo coletados imagens radiograficas & modelos de gesso & analisados quanio ao
crescimenta cranio facial, presenca de mds odustes, alleragies odontoldgicas & dessnvolvimenio dentario,
akém de serem avaliados pelos indices que determinam a qualidade dos resuliados de fratamento, esies
indiwiduos seric reavabados com inlervalo minimo de 5 anos da data do promiudnio criodénfco. As vandses
alteragbes dentdrias, crescimenio crénio-facial, indice oclusal, experiéncia de dor, caracieristicas
psicossocials & gendbicas serdo entdo cuzadas e, com o objetivo de definir aguelas gue sio sficientes
prediforas dos resuliados dos atamentos, s=rio realizadas andlises estatislicas convencionais = de
regres=ao linear e logisbca (po0,06).

Cusanio ac grupo confrole, a autora refere apenas que avaliard os pronbsincs oriodéniicos.

Redere como criténos de Inclusso: individuos {enbre 168 meses = 65 ancs de idade) com fissuras labial
{palatina & labiopalatina) cadastrades no Servigo de Fissuras Labiopalatinas do HULW-UFPE que
COMpArecerem ao servigo duranbe o periodo da

oolela dos dados. Como critério de Exclusio, individuos com fissuras labial, palabna & labiopalabina com
idade inferior a 16 dias & superior a 65 anos = agueles que ndo concordarem em participar da pesquisa ou
oS NeEsponSdveis ndo concordem em assinar o bermo de consenimento livre esclarecido serdo exduidos
do estuda.

& proposta de metodologia de andiise dos dados prevd codificacda das vandveis & cruzamenio dos escores:
das varidvers dependenies enire 05 seus prophics Scores &, sm sequida, serdo ouradas com as vandes
independentes. Os dados serdo processados &m programa estatistion SP5S (Siatstcal Package for Sooal
Scienoe), na versao 200 & submetidos a andlises esttisliicas coreencionais, incluindo modelos. de
regressio linear & logistica considerando p<0.08.

‘Vig&ncia do Projeio: (junbo de 2019 a feversiro de 2020, conforme cronograma apresentado pela
pesquisadora.
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Objetreo geral do estudo & definir preditores para resultados de tralamento em padentes com fissuras
labicpalatinas.

Objetives secunddrios:

» Werificar a associagio da frequéncia das fissuras labial, palatina & labiopalatina ao sexo, local de
nasamento & oulros faiores de risca.

* Definir @s alteragtes dentdrias de mimen e de forma dentdria nos indrviduos com fissuras labiais slou
palatnas como predibores de resultades de Satamenio

* Definir em individuos com fissuras (abicpalatinas gue apressmiem outras malformagtes dentarias
sshruturais associadas se essas malformagbes sdo preditores de resultados de tratamenta

= fyraliar o cresomento crameofacial como prediior de resultsdos de ratamento de

individuos com fissuras labiopalatinas= fvaliar os indices odusais. como preditores dos resullados cningicos
» fywaliar a experigéncia de dor dos individuos submetidos &= crungias de enxerto dsse0 bem como os
resultados de qualidade do enxerio dsseo alveolar como preditor dos resultados de tratamenio

» Testar variagda gendlica e pari de meblago como predilones de resuliados de ratamenio das fisswas
Iabiopalabrias.

* fyraldiar, por meio do follow-up a eficincia dos preditones a longo prazo.

&valiacio dos Riscos o Baneficics:

& autora refere que esla pesquisa oferece riscos minimos acs participantes. Serdo respeitados valores
morais, culturais, religioscs, socials e ébcos. Pama divulgacao dos resullados deste estudo, ndo serdo
fomecidas imagens, doousmenios ou qualiguer bpo de informag3o gue permita a identificagio da identidade
das participantes do estuda. O principal risoo para os padentes desse frabalho & o fabo de ter participado da
pesquisa seja sabido por terceiros. Para minimizar essa perda do estado de anonimato, todas as
informagtes relativas acs parlicipantes desse irabalho serdo guardadas em arquivos setrdnicos protegidos
por senha &m computadores também prolegidos por senha localizados em escrildrios de acesso mesinio.
Toda documentagio em papel {documentacda de iermos de consenbmento] serd guardada sm armarics
trancados & chave localizados em escritdrios de acesso resirio. Acesso a toda documentagdo dessa
pesquisa st serd dado »0s membros da equipe diretamente ervolvidos nesse projeto & lodas essas
pessoas ferdo feito cursos relacionados & paricipagio de humanos em pesguisa.

Os risoos rel acionados. a0 exame da cavidade oral estanam relacionados & posshvel contaminagao
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ou injirias aos {ecidos moles, os Mesmas s=r30 minimizadas, ulilizando-se iodos os cuidados & normas,
squipamenias & inswmos relabivos. & biosseguranca, bem como serd realizado por um dnico examinadar, sm
ambienie adeguado a este exame, sem gue haja nenhum constrangimento @a indiwidua.

0= individuos particpanies desta pesgquisa, ou ssus responsdvess, serdo apreseniados ac Temmo de
Cormanlimenio Livre & Esclarscido (TCLE) & aos individuos menores de idade, gue @ ienham condicies de
compresnsao, serd apresentada o termo de asssnliments & serdo esclarecidos sobee o5 aspecios Aicos do
estudo. Mediante concorddncia com as condigdes do estudo, o woluntdrics devemn realizar impressao
datiloscopica ou assinar o TGLE & termo de asssntimenta.

Como beneficios refere gue apesar dos participantes ndo s= beneficiarem direlamente de sua participagio
nessa pesguisa, como beneficio propormcionado pelo futuro estudo

pode=se cilar & discussdo cientifica & a divulgagdo de informagdes gue resullardo em um melhor
wonhedmento sobre os preditores em fisswras labicpalatinas, podendo ser esfabelecido tratamentos mais
adeguados & individualizados. & populagio serd favoredida, visto que esle esbudo proparcicnara
profissionais melhor preparados pam o enfreniamento de casos desia grandeza, propiciando atendimenio
atengda integral

adeguada aos padenies com esia anomaka.

Comentdrios ¢ Consideragies sobre a Pesquisa:

0 projeto apresenia-se com insbrugdo adequada do processo & possui valor cientifice para a comunidade
&m geral

Em relagao & avaliagdo do bindmino risco-beneficio, o projeto considera o grau de vulnerabilidade des
paricipantes considerando os procedimentos de coleta adolados gue incluem sxame de cavidade aral,
moidagem = coleta de saliva.

0 TCLE encontra-se bem esarito, com linguagem clara e definigies do procedimenics de coleta, rsoos =
benedicios. O Termo de Assentimenio permanece s=m expressa de forma cdiara os procedimentos a que os
participanies serdo submetidos & os riscos referenies aos mesmos, bem como as medidas protetoras
cabiveis. Seria importanie presiar essas informactes no mesma.

i metodalogia apresenta-s= adeguada aos objelvos pretendidos. As vandves a serem estudadas Eambem
estio bemn definidas.

Em relagio a metodologia de andlise dos dados, a mesma se encontra bem definida quantos aos
procedmenios cabiveis.

Em relagio & amosira, o projeto esclanscs como o guanti v de participantes foi definido =
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esclarece as informagdes perlinenies acerca dos participantes, incluindo os criténcs de incusio & exsclusio
de ambos os grupos pesquisados.

Consideracdes sobre os Termos de apresentacio obrigatoria:

O documenics de inclusdo cbrgaldria na presente verso do prolocolo de pesguisa foram apreseniados,
conforme recomendaptes conlidas ra Resolugdo CHE n® 4662012 do M5, a saber: TCLE, Termo de
Mszentimento, Cara de Anugncia, Falka de Rosio, Projelo de Pesguisa & Cronograma.

Recomendagdes:
Recomenda-se rever o bermo de assentimenio incluindo as informagdes sugeridas nos comentarios
realizadas.

Concluesies ou Pendéncias o Lista de Inadequagtes:

Considerando que o{a) pesguisador(a) atendeu adeguadamenie as recomendagies feifas por esie
Colegiado em parecer anlerior a este, & que o esiudo apresenta viabilidade élica & metodoldgica, eslando
=m consondncia com as diretrizes conbdas na Resolugio 466/2012, do CHEMS, somes favordveis ao
desenvolvimenio da investigagio.

Consideragdes Finais a critério do CEP:

Rabficamces npuﬂude!PFH}'u'hl.',‘j.D do prolocolo de pesquisa, emitido pelo Colegiado do CEPTHULW,
=m reunido codindna realizada em 09 de julho de 20158,

OBRSERVACOES MPORTANTES PARA O(S) PESOUSADORES

.0 particpanie da pesguisa eiou seu responsdvel legal dewerd receber uma via do TCLE na inbegra, com
assinatura do pesquisador responsdvel & do parlidpante elou responsdvel legal. Se o TCLE contiver mais
de uma folha, todas devem ser rubncadas = com aposgae de assinatura na Giima folha. O pesguisadaor
deyerd manier =m sua puarda uma via do TCLE assinado pelo participante por cinco anos.

.0 pesquisador deverd desenvolver a pesguisa condforme delineamento aprowado no profooolo de pesquisa
& st desconbinuar o estudo somente apds andise das raztes da descontinuidade, pelo CEP que o aprowou,
aguardando seu parecer, excelo guando perceber nsco ou dano ndo previsio ao sujeito participants aw
quandoc constatar a supsnchdade de regime ofsrscido a um dos grupos da pasquisa que requeiram acio
ez chafa.

Lembramos gue & de responsabilidade do pesquisador assegurar que o local onde a pesquisa serd
realizada oferega condigfes plenas de funcionamento garantndo assim a seguranga & o bem-estar
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dos parlidpantes da pesquisa e de guaisquer outros envolvidos.

Qe ™™

Eventuais modificagies @0 protocolo devemn ser apreseniadas por meio de EMENDA ao CEP/HULY de
forma clara & sucinta, identificando a parte do protocole 2 ser modificada e suas justificatvas.

0 pesquisador deverd apressniar o Relatdric PARCIAL EfDU FINAL aao CEP/HULW, por meio de
HOTIFICACAD online via Plataforma Brasil, para APRECIACAD e OBTENCAD da Certidio Definitiva par
esie CEP. informamos que qualquer alteragio no projeto, dificuldades, assim como os eventos adversos
dever#o ser comunicados a esle Comité de Etica em Pesquisa através do Pesguisadaor responsdel uma
WEZ QuE, apis aprovagao da pesquisa o CEP-HULY toma-se co-responsdvel.

Este parecer fol elaborado baseado nos documentos abaixo relacionados:

Tipo Doosmento AT Postagem Avutar Siluagaa
informactes Basicas| PE_IMFORMACOES BASICAS DO_P | 13/082019 #eata
e R e e e
i Termos ide_lese 1 14 |Fosa Helena Aceita
hzzentimento | 189:0%38 | Wanderley Lacema
Jussficativa de
Auzkncia
Projeto Detalhada | | projeiocomite ] pdf TAHDERD1S | Rosa Hel=na Moeita
Brochura 19072 | Wanderey Lacemia
| invesligadar
Custros carta_resposta_cep.doc THOERD1Y | Rosa Helena Aoeita
: .

Folha de Rosto iolhad=rosio. pdi 1% 52 Hel=na et
(5:43:X5 'H:nd%Lﬂr:h

Custros: anusnciaabo po 1 52 Hel=na et
1615

COustros anuenciainstitucional . pdf 0052019 |Rosa Helena Aoeita
1651

Curtroes anu=nciahss_tese pdf ﬂi% 5a Hel=na Aceita
161004 | Wanderley Lacemda

Cronograma oonograma_lese docx 0052018 |Rosa Helena fuoeita

[TCLE [ Termos de | |assenbmenic_tese.0ocK ﬂ%ﬁrﬁu Ehna Aceita

hzzentimento | 190507 | Wanderley Lacema

Jussficativa de

Auzdncia

Situacio do Parocer:

Aprovado
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Nocossita Apreciacdo da COMEP:
Hao

SO0 PESEOM, 09 de Julho de 20159

Assinado por:
MARLA ELIANE MOREIRA FREIRE

|Coordenadoriaj)
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