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O Grupo de Pesquisa “Diabetes e Gravidez: Clinico e Experimental”, liderado
por Rudge vinculado ao Programa de Pds-Graduacdo em Ginecologia, Obstetricia e
Mastologia da Faculdade de Medicina de Botucatu-UNESP, realiza pesquisas
relacionadas a gravidez complicada pelo diabete e de forma intrincada investiga
repercussdes e resultados fetais, perinatais e neonatais dos descendentes destas
mulheres. Nos Ultimos 45 anos, Rudge e o grupo de pesquisadores que a
acompanhou nesta trajetoria em diferentes momentos, realizaram estudos clinicos e
pré-clinicos, e importantes lacunas do conhecimento foram preenchidas ao longo
destes anos.

Foram publicados 110 artigos, concluidas 9 Teses de Doutorado, 12
Dissertacdes de Mestrado e 10 Iniciacdes Cientificas, e foram publicados 1 livro e 8
capitulos de livro, referentes as repercussdes maternas sobre o feto, neonato e ao
longo da vida da crianca.

A retrospectiva das pesquisas de acordo com ano e niumero de producao
estdo apresentadas na Figura 1. Nota-se que, a partir de 1995, houve aumento
expressivo de publicacbes de artigos cientificos e que se mantém até os dias atuais
(Figura 1a) A primeira Tese de Doutorado concluida foi em 1988 e, entre os anos de
2002 e 2003, aconteceu o periodo com maior nimero de teses defendidas (Figura
1b). As pesquisas como projetos de Mestrado tiveram a primeira conclusédo em 1991
e as de Iniciacdo Cientifica, em 1999, essa trajetoria ocorreu de forma linear ao
longo dos anos (Figura 1b). Em 1981, foi publicado o primeiro capitulo de livro e, em
2001, foi publicado o livro inteiramente dedicado ao assunto (Figura 1c). Ao analisar
0s tipos de estudos realizados em todas as investigacdes observa-se que a partir de
1995 houve aumento notério e concomitante, tanto dos estudos clinicos quanto dos

pré-clinicos, e que se mantém até os dias atuais (Figura 1d).
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Entre os anos de 1971 e 1988, os assuntos investigados incluiram questbes como:
realizar o diagnéstico antenatal do sexo’, aspectos anatdmicos e clinicos das
coriomnionites?, correlacdo da hipertensdo especifica da gravidez com o parto e
recém-nascido® e exames bioquimicos da mée e do cord&o relacionados ao peso ao
nascimento®.

A primeira investigacdo, ainda na fase pré-clinica, com Diabetes Mellitus
Gestacional (DMG) foi publicada em 1989 e abordou as repercussdes fetais e
placentarias, desta alteracdo materna®.

A partir deste marco cientifico o Grupo de Pesquisa avancou com estudos
clinicos e pré-clinicos e desenvolveram projetos multicéntricos, para identificar
biomarcadores com multiplos enfoques, estabelecer protocolos para o diagnéstico
dos disturbios hiperglicémicos da gestacdo e condutas que causaram impacto na
morbimortalidade e outras repercussfes fetais, neonatais, perinatais e das
gestacdes complicadas por hiperglicemia.

InvestigacBes na temética com diferentes abordagens foram realizadas entre
os anos 1990 e 2000 e permearam aspectos obstétricos da macrossomia fetal®,
correlacdo com infeccdo neonatal e clamidia’, vitalidade dos fetos de gestantes
diabéticas por meio da cardiotocografia8, repercussdes fetais da hiperglicemia
materna decorrente de lesdo pancreatica’’®, repercussbes na composicdo
bioquimica do cérebro dos filhotes recém-nascidos de ratas diabéticas com dieta
restritiva'’ e demonstraram diferentes efeitos adversos da gestacdo sobre seus
descendentes.?2°
Estudos com propostas terapéuticas e para investigar minimizacao de riscos

27-30

foram desenvolvidos e o0s desfechos observados direcionaram a conduta

obstétrica.
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O artigo publicado em 2.000 com retrospectiva de 10 anos do desfecho
perinatal evidenciou que, mesmo com o tratamento, as mulheres gravidas diabéticas
e aquelas com hiperglicemia diaria apresentaram maior incidéncia de prematuridade,
macrossomia, recém-nascido grande para idade gestacional, malformacdo e morte
fetal e neonatal, com consequente mortalidade perinatal. A mortalidade perinatal de
mulheres com hiperglicemia diaria foi 10 vezes maior do que a dos controles e foi
semelhante a dos pacientes diabéticos. Estes resultados perinatais adversos
enfatizam a necessidade de diagndstico e controle de hiperglicemia intrauterina em
mulheres gravidas diabéticas e em mulheres com perfil glicémico diurno alterado.>*

Estendendo o conhecimento, os anos entre 2000 e 2010, foram dedicados de
forma intensa aos estudos translacionais e genéticos que oportunizaram o
entendimento mais profundo, tanto dos fenémenos fisiolégicos de adaptacdo do
organismo materno a gravidez, como dos mecanismos fisiopatolégicos das
diferentes alteracbes maternas e suas repercussdes da gestacdo alterada com
diferentes niveis glicémicos sobre o feto e ao longo e sua da vida.3*"®

A internacionalizacdo das pesquisas se evidencia com estudos pré-clinicos e
tomaram importante proporc¢éo a partir de 2010 com estudo sobre as repercussoes a

77-109 sendo

curto e longo prazo do diabete no desenvolvimento fetal embrionario,
que a ultima publicagdo é de 2017, com a investigagao “Protocolo de diagndstico
para diabetes mellitus gestacional (IADPSG/ADA, 2011): influéncia na ocorréncia de
DMG e hiperglicemia gestacional leve e nos resultados perinatais”.**°

Com o proposito de ampliar e aprofundar o conhecimento sobre as
repercussdes maternas nos filhos de mées diabéticas, a presente Dissertacdo de

Mestrado se insere. A proposta, como apresentada, € inédita e colabora na
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elucidacdo de fatores de risco para o desfecho “Defeito no Desenvolimento do
Esmalte” (DDE) de filhos de maes com DMG.

O esmalte dental € considerado marcador biologico sensivel a uma série de
eventos e situacdes, pois ndo contém células vivas e ndo pode reparar danos. A
interpretacdo do DDE pode ser uma poderosa ferramenta de diagnostico para
individuos e populacédo, e a manifestacao clinica pode sugerir a associacdo com
fatores sistémicos ou locais. Esta condicdo permite a definicdo da ocorréncia do
evento causador [111] e tem sido utilizada como um indicativo de padrées de saude
[112] e qualidade de vida seja em aspectos gerais [113] ou em situacfes especificas
[114]. Os DDE podem afetar negativamente a saude bucal e a estética dental,
causar sensibilidade dentaria, modificar a oclusdo [115], dificultar a anestesia [116] e
serem fatores de risco para caries e erosdo nos dentes das criancas [117]

A prevaléncia do DMG e a exposicéo ao Utero a hiperglicemia aumentam as
complicagbes perinatais. As oportunidades para melhorar os efeitos perinatais e 0s
efeitos intergeracionais do DMG em longo prazo existem no nivel de prevencao,
triagem e tratamento do DMG e intervenc¢fes péds-natal de seus descendentes.

Finalmente, é necessario avancar ainda mais para melhorar os resultados
em longo prazo para os descendentes expostos ao meio materno alterado pela

hiperglicemia, e a compreensao dos fatores de risco € essencial.

As referéncias desta secao estdo apresentadas na Secao 5 desta dissertacéo.
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Iniciei a formacdo académica em odontologia na Universidade de Marilia em
2005 e ao concluir em 2009, a Odontopediatria estava definida como éarea de
interesse de trabalho. Entre 2010 e 2012, realizei curso de especializacdo em
Odontopediatria na Unesp em Aracatuba que foi, indubitavelmente, a diretriz para o
interesse em ampliar o interesse de atuacao clinica e associar a pesquisa cientifica.
Agregando conhecimento e complementando a atuacgao, cursei entre 2010 e 2013 a
especializacdo em ortodontia na Universidade de Marilia, e desta formacédo, o
conhecimento aprofundado sobre formacdo dental e do esmalte desde o periodo
intrauterino.

Ao longo de boa parte da minha vida acompanhei cada resultado obtido
das investigacbes do Grupo de Pesquisa “Diabetes e Gravidez: Clinico e
Experimental”’, do qual minha méae faz parte desde 2002. No final de 2014, como
sempre de forma entusiasmada, ela falou sobre a “triade” que havia se formado em
torno da Hiperglicemia gestacional, miopatia diabética gestacional e incontinéncia
urindria gestacional, e do projeto ambicioso de investigar ampla e profundamente
esta associacao.

Entre as investigacbes, me despertou especial atencdo, as analises
bioguimicas como calcio, calcitonina, paratorménio e vitamina D, que podem
responder perguntas relacionadas tanto a hiperglicemia gestacional quanto a
contragcdo muscular. Neste momento todo conhecimento adquirido na graduacéo e
especializacbes se agruparam e surgiu a pergunta desta dissertacdo. Se 0 meio
materno esta alterado e a formacdo dental e do esmalte se inicia na vida
intrauterina, este pode gerar repercussdes negativas, porque o desenvolvimento
dental e do esmalte depende da cascata destas mesmas variaveis bioquimicas.

Apresentei a proposta de investigacdo para a professora Marilza Rudge
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gue imediatamente concordou em desenvolver o projeto que conectava duas areas
distintas do conhecimento, medicina e odontologia. Em 2015, iniciei no grupo de
pesquisa participando das reunides e discussfes e paralelamente construindo o
projeto de mestrado. Fazer parte de um grupo de estudos com tantos anseios em
relacdo a pesquisa abriu meus horizontes para um mundo novo.

Em 2016, iniciei como aluna regular do Programa de Pd4s-Graduacédo e
cursei disciplinas, coletei dados e colaborei na elaboracdo de trabalhos
apresentados em eventos, sendo em 2016, 4 pOsteres em evento nacional como
coautora (Anexo 1-4) e em 2017 e 2 internacionais (Anexo 5 e 6). Ao longo do
desenvolvimento do mestrado, realizei curso de capacitacdo em Sedacdo
Consciente com Oxido Nitroso pela Faculdade de Medicina e Odontologia S&o
Leopoldo Mandic, Campinas (Anexo 7).

O parecer consubstanciado do Comité de Etica em Pesquisa referente a
esta dissertacdo esta apresentado no Anexo 8, assim como o0 Termo de
Consentimento Livre no Anexo 9.

Finalizar esse projeto foi um processo de muitos desafios, porém de

extrema gratificacdo e com valioso crescimento pessoal e profissional.
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Pascon, T. Associacdo do diabetes mellitus gestacional com os defeitos de
desenvolvimento de esmalte na denticdo da crianca. 2018. 107f. Dissertacéo
(Mestrado) — Faculdade de Medicina de Botucatu, Universidade Estadual Paulista,
Botucatu, Brasil.

Introducédo: O Diabetes Mellitus Gestacional (DMG) esta associado a repercussées
a curto e longo prazo. O legado do ambiente intrauterino diabético, adquirido durante
a gestacdo, ndo pode ser ignorado e esses efeitos se estendem para além do
nascimento. Estudos demonstraram que a hiperglicemia altera o processo de
desenvolvimento dentéario, afetando a erupcdo dentaria e a mineralizacao. Objetivo
O objetivo foi avaliar as consequéncias em longo prazo da exposicéo intrauterina a
hiperglicemia no Desenvolvimento do Esmalte Dentario nos descendente de maes
com DMG. Método: Foram avaliadas criancas filhas de mé&es com DMG. Foi
coletado questionario do histérico médico estruturado. A informacgéo solicitada para
mdae abrangeu varios aspectos, incluindo histéria gestacional, histéria de
nascimento, histérico neonatal e infantil, obtidos na forma de questionarios auto
relatados, registros médicos e dentarios. Depois que seus pais assinaram o termo
de consentimento informado, as criangas foram examinadas no Ambulatério Clinico
de acordo com as diretrizes da Organizacdo Mundial de Saude para estudos
epidemioldgicos sobre Saude bucal. Uma lanterna, um espelho bucal descartavel
intraoral plano, instrumentos clinicos e um retrator labial infantil em forma de C foram
utilizados para o exame. O numero total de dentes existentes foi identificado e
diferenciado por dentes deciduos ou permanentes. O exame para o diagnéstico de
DDE e tipo DDE de todas as superficies dos dentes foi realizado de acordo com os
critérios Federacdo Internacional Dental. Resultados: Nossos resultados mostram
incidéncia elevada de DDE (p<0,001) e hipoplasia em criancas de maes com
diabetes gestacional (p = 0,043). A anélise com o modelo logistico ajustado para
género, etnia e indice de Massa Corporal do recém-nascido mostra risco maior de
DDE (OR 3,04 1,34 + 6,92, p<0,001) e Opacidade Demarcada (OR 12,54 1,73 +
90,87, p = 0,012) em prole pré-exposta a DMG. O diagrama da cronologia
intrauterina de formacédo de esmalte dental foi construido e contém um conjunto de
dados consistentes sobre o inicio e a formacéao final do esmalte dental. Concluséo:
O DMG foi associado aos efeitos adversos do Defeito de Desenvolvimento de
Esmalte (DDE) nos descendentes, e o tipo DDE associado foi a Opacidade
Demarcada. A prevaléncia de DDE foi significativamente maior nos descendentes de
maes com DMG e o tipo de DDE que apresentou maior propor¢éo foi hipoplasia.
Houve maior proporcéo de dentes com DDE nos descendentes de maes com DMG,
na denticAo decidua houve proporcdo significativamente maior para 0s tipos
Opacidade Demarcada e Hipoplasia no grupo DMG e na denticdo permanente teve
significativamente maior proporc¢éo para o tipo Opacidade Difusa no grupo DMG.

Palavras-chave: Diabetes gestacional, Defeitos de desenvolvimento do esmalte;
Esmalte, Dentigdo Primaria; Dente de leite; Dente permanente.
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Pascon, T. Association of gestational diabetes mellitus with developmental
defects of enamel in the child's dentition. 2017. 107f. Thesis (Master) - S&o Paulo
State University (Unesp), Medical School, Botucatu, Brazil.

Background and objective: Gestational Diabetes Mellitus (GDM) is associated with
short and long-term repercussions. The legacy of the diabetic intrauterine
environment, acquired during gestation, cannot be ignored and these effects extend
beyond those apparent at birth. Studies have shown that hyperglycemia alters the
tooth development process, affecting tooth eruption and mineralization. Our objective
was to evaluate the long-term consequences of intrauterine exposure to
hyperglycemia on offspring Developmental Defects of Enamel (DDE). Method: A
structured medical history questionnaire was sent. Background information solicited
from the mother covered several aspects including gestational history, birth history,
neonatal and infant history, obtained in the form of self-reported questionnaires,
medical and dental records. After their parents signed the informed consent form, the
children were examined in the Clinical Ambulatory according to the World Health
Organization guidelines for epidemiological studies on oral Health. A headlight, plane
intra-oral disposable mouth mirror, clinical instruments, an infant C-shaped labial
retractor were used for the examination. The total number of existing teeth was
identified and differentiated by deciduous or permanent teeth. The examination for
the diagnosis of DDE and type DDE of the all surfaces of the teeth was performed in
accordance by Federation Dental International criteria. Results: Our findings show
higher rates for DDE (p<0.001) and Hypoplasia for offspring of mothers with
gestational diabetes (p = 0.043).The analysis with the logistic model adjusted for
gender, ethnicity and body mass index of the newborn, shows a higher risk of DDE
(OR 3.04; 95% CI 1.34, 6.92; p<0.001) and Demarcated Opacity (OR 12.54; 95% ClI
1.73.90.87; p = 0.012) in offspring pre-exposed to GDM. Intrauterine chronology of
dental enamel formation diagram was developed and contains a grouped consistent
data about start and final dental enamel formation. Conclusion: GDM was
associated with the adverse effects of DDE on offspring, and the type DDE was
Demarcated Opacity. The prevalence of DDE was significantly higher in the offspring
of GDM mothers and type DDE that presented the highest proportion was
Hypoplasia. It can also be concluded that there was a higher proportion of teeth with
DDE in offspring of GDM mothers, in the deciduous dentition there was a significantly
higher proportion for the type Demarcated Opacity and Hypoplasia in the GDM and in
permanent dentition had a significantly higher proportion for the type Opacity Diffuse
in GDM.

Keys Words: Diabetes gestational, Developmental Defects of Enamel, Enamel,
Primary Dentition, Deciduous Teeth, Permanent Teeth.
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Abstract

Background and objective: Gestational Diabetes Mellitus (GDM) is associated with
short and long-term maternal and perinatal repercussions. The legacy of the diabetic
intrauterine environment, acquired during gestation, cannot be ignored and these
effects extend beyond those apparent at birth. Our objective was to evaluate the
long-term consequences of intrauterine exposure to hyperglycemia on offspring
Developmental Defects of Enamel (DDE). This study is original, unpublished and in
this way it is a new research line. Results: Our findings show higher rates for DDE
(p<0.001) and dental enamel Hypoplasia for offspring of mothers with gestational
diabetes (p = 0.043).The analysis with the logistic model adjusted for gender,
ethnicity and body mass index of the newborn, shows a higher risk of DDE (OR 3.04;
95% CI 1.34, 6.92; p<0.001) and Demarcated Opacity (OR 12.54; 95% CI
1.73.90.87; p = 0.012) in offspring pre-exposed to GDM. Intrauterine chronology of
dental enamel formation diagram was developed and contains a grouped consistent
data about start and final dental enamel formation. Conclusion: GDM was
associated with the adverse effects of DDE on offspring, and the type DDE was
Demarcated Opacity. The prevalence of DDE was significantly higher in offspring of
GDM and type DDE that presented the highest proportion was Hypoplasia and higher
proportion of teeth with DDE in offspring of GDM mothers, in the deciduous dentition
there was a significantly higher proportion for the type Demarcated Opacity and
Hypoplasia in the GDM group and in permanent dentition had a significantly higher

proportion for the type Opacity Diffuse in GDM.

Keys Words: Diabetes gestational, Developmental Defects of Enamel, Enamel,

Primary Dentition, Deciduous Teeth, Permanent Teeth.
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Introduction

Gestational Diabetes Mellitus (GDM) [1, 2] is associated to an increased risk
of complications for both mother and baby, during pregnancy as well as postpartum
period [3-6]. It is also associated with short and long-term repercussions [7-11]. The
legacy of the diabetic intrauterine environment, acquired during gestation, cannot be
ignored and these effects extend beyond those apparent at birth [12]. Currently infant
survival is the norm but the long-term effects in offspring of GDM mothers who are
born today, may differ from those reported many years ago. It is likely that offspring
of GDM mothers will be affected at early ages with new or unreported complications.
New studies involving different organs and process altered by gestational
dysglycemia may be associated with unrecognized newborn defects [13-16]..

Several studies suggests that the maternal health conditions, in particular
hyperglycemia during pregnancy, can alter fetal development, affecting organ
formation and increasing the risk of diseases such as neural tube defects,
cardiovascular disease, obesity, diabetes, and cancer in the offspring via epigenetic
mechanism [13-16]. However, the effects of maternal diabetes on tooth development,
and the associated underlying mechanisms have not been thoroughly investigated
[17].

Epidemiologic and animal model studies have shown that hyperglycemia
changes the tooth development process, affecting tooth eruption and mineralization
[18-20].

An experimental model Chen et al. suggest a new mechanism through which
Apexl mediates the tooth development in maternal diabetes-affected offspring, and

indicates a direct link between maternal diabetes and epigenetic silencing of genes
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such as Oct4 and Nanog. The results of this study also suggest novel targets for
strategies to prevent or treat tooth Hypoplasia in addition to valuable information for
tissue engineering to regenerate teeth [17].

The tooth development process starts in intrauterine life [8]. in a process
controlled by cellular and molecular sequential networks acting at specific times and
places at the embryonic and fetal stage and continues after birth [21].

Odontogenesis is the continuous process of formation of dental elements, and
is divided into 5 stages starting at 6™ and 7™ week of intrauterine life, and at 11%" and
12" week the enamel organ differs in 4 layers to protect the enamel organ and
assisting the enamel support [21, 22].

The specific stage of development of enamel formation is amelogenesis,
which is responsible for the formation of dental enamel and is divided into the matrix
formation stage, calcification stage and maturation stage. Also there is a genetic,
systemic and environmental influence [23-25]. In spite of this the start of tooth
enamel formation does not occur simultaneously in all groups of teeth. All deciduous
teeth and two groups of permanent teeth initiate enamel formation in intrauterine life
from 14™ to 32" gestational week [26, 27].

The amount of enamel deposited in a day varies according to maternal and
fetal systemic factors, and distinct patterns of incremental lines can be formed and
faithfully reproduced in the enamel of all the teeth in formation at a given time [26,
27].

Dental enamel is a visible part of teeth, the hardest tissue of the human body
[28] and functions as a dental cap to protect the internal parts of teeth, interact with
substances in the mouth, and withstands the shear forces because of the direct

contact with opposition teeth and masticatory pressures provoked by impact on
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masticatory muscle activity [29].

Disturbances during the formation stage of the matrix will result in
pathologically thin or insufficient enamel [25] characterized as a quantitative defect
and referred to as Hypoplasia. Disturbances during the stage of maturation or
calcification will result in alteration of the translucency and enamel coloration,
characterized as qualitative defect (hypocalcification) and classified as Opacities [26,
30]. Developmental Defects of Enamel (DDE) may negatively affect oral health and
aesthetics, cause tooth sensitivity, change occlusion [31], difficult to anaesthetize [32]
are risk factors for caries and erosion in children's teeth [33].

Enamel hypomineralisation is a qualitative defect presenting alterations in
enamel translucency and opacity. The defective enamel is of normal thickness, and
opacities can be diffuse or demarcated, with white, yellow or brown colour [27, 34].
Enamel Hypoplasia is a quantitative enamel deficiency and presents a decreased
enamel thickness such as pits, grooves or generalised lack of surface enamel [34].
Much of this demarcated qualitative DDE would currently be described as molar-
incisor hypomineralisation in the permanent dentition or hypomineralised second
primary molar in the primary dentition [35-38].

Enamel is considered a sensitive biological marker for some conditions, it's a
tissue with no living cells and cannot be repair after injured, damaged. The
interpretation of DDE could be useful for diagnostic both individual and population
clinical manifestation may suggest the association with systemic or local factors. This
condition allows the definition of the occurrence of the causative event [39] and has
been used as an indicative of health standards [40] and quality of life, either in
general aspects [41] or in specific situations [42].

The prevalence of DDE ranges from 23.9 to 90.4% in the deciduous dentition
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and 52.0 to 92.1% in the permanent dentition [43-46], however, regrettably all the
causal factors for the different DDE types are not well established [47].

The limited studies focused on Diabetes Mellitus and animal studies with high
heterogeneity among them, unclear the readers. To elucidate the knowledge gap on
the scientific evidences of the association of GDM with DDE in a broad way, we
elaborated a strategy of search with the keywords association of interest, most of our
review of original papers revealed no study presenting data about DDE in offspring
of GDM mothers.

In view of the lack of reliable information bonding GDM and DDE, this study
offers a unique opportunity to examine this correlation. This study is original,
unpublished and in this way it is a new research line.

Thus, our objective in this study was to evaluate the long-term consequences
of intrauterine exposure to hyperglycemia on offspring DDE, 3-12 years after birth.
Specific analyses on the rate of DDE and type DDE, surface local, dentition’s types,
tooth groups and number of affected teeth according to intrauterine chronology of
dental enamel formation. Develop the diagram with the chronology of the enamel and

percentage formed at birth.

Methods

Setting and Population

This study was part of a prospective cohort study to evaluate the short and
long-term effect of GDM on mothers and offspring. The study was conducted in the
Perinatal Diabetes Research Center (PDRC) of Botucatu Medical School /UNESP/

Brazil, from March 2016 to September 2017. All mothers and offspring assisted at the
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Perinatal Diabetes Research Center between 2003-2013 were invited to participate.
The selection of mothers and children in the GDM group was performed in this center

since there is a tertiary referral center for perinatal diabetes care.

Sample size estimation

Sample size was calculated based on the estimated prevalence of 7% GDM
[1], 16% DDE [48], absence of confounders, type | errors = 0.20 and Il = 0.05. It was
estimated that to detect differences greater or equal to 30% size 13 children in the
group of GDM mothers (GDM) and 184 to form the control group with children of

normoglycemic mothers (NGT).

Selection of subjects

The children were included only if the mothers agree to have a dental
examination and were informed that they could terminate the follow-up at any time. A
written informed consent for the inclusion of their records was obtained from mothers
of all selected children, according to the Helsinki Declaration principles.

Access to the maternal and offspring data was approved by hospital trust
administrations. Some of the mother did not accept our invitation and a lot of children
did not cooperate in the required clinical examination. Additionally, children with the
history of systemic disease, deciduous tooth infection or trauma to the jaw were
excluded from the study. GDM was diagnosed by 75-g glucose tolerance test (75-
gGTT), recommended by the American Diabetes Association[1], and the glucose
profile test as recommended by Rudge [3], between 24th and 28th gestational
weeks. All mothers with GDM received glucose-lowering treatment consisting of

dietary and lifestyle counselling and no mothers needed insulin therapy during
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pregnancy. Criteria for maternal and offspring ineligibility [26, 43, 49-56] was defined
based on all the variables clearly mentioned in the literature as possible risk factors
for the development. The criteria of inclusion maternal were women with GDM or
NGT diagnosis [1, 3] and in offspring were age at three and 12 years old. Those
mothers and children who accepted the invitation (n = 572) were included as
participants. Children were classified according to intrauterine hyperglycemia
exposure (GDM study group n = 50) or intrauterine normoglycemic exposure (NGT

control group n = 250) (Figure 1).

Total of the childrens invited
1006 (100%)

Declined invitation: 249 (24.75%)

<3 years old: 54 (5.36%)

Total agreed

703 (100%)
‘ Maternal/ Offspring ineligibility informed:
— 131 (18.63%)
|
Included
572 (100%)
Group of non-diabetic mothers offspring Group of gestational diabetic mothers offspring
(NGT) 505 (88.29%) (GDM) 67 (11.71%)
Excluded Excluded
Did not cooperate: 67 (13.27%) Did not cooperate: 7 (10.43%)
Inappropriate photography: 29 (13.27%) [ Inappropriate photography: 2 (2.99%)
Maternal/ Offspring ineligibility observed in medical record: 147 (29.11%) NGT GDM Maternal/ Offspring ineligibility: 3 (4.48%)
Caries or dental fracture > that 50% of the total teeth 4 (0.79%) i Fluorosis diagnostic 2 (2.99%)
258 (51.10%) 53 (79.10%)
Automatically Excluded by the statistical Automatically Excluded by the statistical
program for incomplete data: 8 (3.10%) program for incomplete data: 3 (5.66%)
Included for analysis Included for analysis
NGT GDM
250 50

Figure 1. Flowchart of individuals enrolled in the study.

Information Collection

A structured medical history questionnaire was sent. Background information
solicited from the mother covered several aspects including gestational history, birth
history, neonatal and infant history, obtained in the form of self-reported

questionnaires, medical and dental records. After their parents signed the informed
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consent form, the children were examined in the Clinical Ambulatory according to the
World Health Organization [56] guidelines for epidemiological studies on oral Health.

All data were confirmed in electronic database PDRC, of Botucatu Medical School.

Standardization of examiner

Prior to the examination a calibration exercise [57] was conduct between the
two examiners using 41 clinical photographs of patients obtained from the
Department of Pediatric Dentistry at Araraquara Dental School. A month after this
exercise the clinical photographs were re-exanimate by the same two examiners, and
the kappa statistics [58] were used to measure the concordance between the
examiners. The test agreement for type DDE were obtained to intra-examiner
excellent (0.79 and 0.82), inter-examiner good and excellent (0.67 and 0.75) and with

the gold standard excellent (0.69 and 0.76; 0.76 and 0.79) reliability [57, 58].

Dental Clinical Examination and DDE Diagnostic Criteria

The examinations were performed using a headlight, plane intra-oral
disposable mouth mirror, clinical instruments, infant C-shaped labial retractor dental
and sterile gauze for teeth cleaning and drying. The intraoral examinations were
performed using biosafety material and protection for the examiner and child.
Previously examining children's teeth clean and dry with gauze in order to remove
any gross plaque or food deposits that may have been present [43].

A headlight, plane intra-oral disposable mouth mirror, clinical instruments, an
infant C-shaped labial retractor were used for the examination. The total number of
existing teeth was identified and differentiated by deciduous or permanent teeth. The

examination for the diagnosis of DDE and type DDE of the all surfaces of the teeth
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was performed in accordance with FDI criteria (FDI) [27] by Defects of Dental Enamel
Development (DDE Index).

A probe was used to detect or confirm the presence of any discontinuity of the
enamel surface of the teeth, and the child was examined in a sitting position on a
chair or lying in stretcher. The DDE and type DDE was established by clinic
examination and the clinical diagnostic was confirmed by two blinding examiners by
using teeth photograph [59]. Occlusal photographs were taken from the upper and
lower arches, lateral on both sides and frontal, using a digital camera (Sony® Cyber
Shot, 162 mega pixels Exnos R, 30x optical zoom) DSC HXICOV - HDAVCHD).

The diagnostic criteria for occurrence of DDE and its three types (modified
DDE index) were standardized, both by clinical examiner and the examiners who
confirmed in the photograph [26]. The three main types of enamel defects based on
macroscopic appearance, namely demarcated opacity, diffuse opacity and
hypoplasia were defined for the recognition of type DDE. Fluorosis was evaluated

[60] only to differentiate from DDE and was excluded from the analysis [56, 57, 61].

Diagram developmental

Diagram was developed based upon literature [1, 26, 27, 52, 61-66] and
considering the intrauterine formation of enamel in deciduous and permanent
dentition chronology. All the deciduous teeth were included because of the onset of
enamel formation in some intrauterine weeks and the groups of permanent teeth
incisive and molars were included because they are the ones that begin the
formation of enamel in intrauterine life. The teeth were differentiated by group of
teeth and dentition and the percentage and local surface of the teeth formed

described in two moments, being the percentage formed in the term delivery and
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intrauterine or post-birth period of the complete enamel formation of all the teeth

included in this diagram.

Ethics Statement
Ethical permission was obtained from the Institutional Ethical Committee of
Botucatu Medical School of the S&o Paulo State University (CAAE

60537316.3.0000.5411).

Statistical methods

Statistical analysis was performed using SPSS v21.0 (IBM, Armonk, NY,
USA). Demographic data were reported as mean and standard deviation or
percentages to categorical variables. Descriptive data analysis and odds ratio with
95% confidence interval (Cl) were estimated. Non-normally distributed variables
were analyzed using non-parametric tests: Chi-Square and Fisher Exact to compare
the qualitative demographic data. The assess the relative strength of the association
between the presence of GDM and DDE, and various potential risk factors,
unadjusted logistic regression analyses were performed. The significance level was

set at 0.05.

RESULTS

Among the demographic, clinical and anthropometric details in offspring, it is
observed that in relation to the gender (p = 0.179) and age (p = 0.665) no difference
between groups NGT and GDM, and in relation to ethnicity and body mass index
(BMI) at birth, there was a higher rate of white people (p = 0.001) and overweight or

obesity (p<0.001) in GDM (Table 1).
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Table 1. Demographic characteristics of participants in offspring of normoglycemic

(NGT) and Gestational Diabetes Mellitus (GDM) mothers.

Variable NGT (n= 250) GDM (n=50) p value
Mean SD Mean SD
Age (year) 5.86 1.378 596 2.194 0.665
n % n %
Gender
Male 126 50.4 20 40.0 0.179
Female 124 44.6 30 60.0 0.179
Ethnicity
White 99 39.6 33 66.0 0.001
Black 151 60.4 17 34.0 0.001
BMI (Kg/m?) at birth <0.001
Eutrophic 166 66.4 12 24.0
Overweight/Obese 68 27.2 37 74.0
Low weight 16 6.4 1 2.0

Chi-square or Fisher's Exact. Statistically significant p value was less than 0.05.

Body Mass Index (BMI)

No difference was observed in the average number of teeth analyzed per

offspring between the NGT and GDM groups in relation to the total number of teeth

(p = 0.915), number of deciduous teeth (p = 0.425) and permanent teeth (p = 0.603)

(Table 2).

Table 2. Mean and standard deviation of the number of teeth evaluated by child, by

deciduous and permanent teeth, in teeth of the offspring of the normoglycemic (NGT)

and Gestational Diabetes Mellitus (GDM) mothers.

Variable NGT GDM p value
Mean SD Mean SD

Teeth evaluated (n=6559) 21.23 1.893 21.20 2.000 0.915

Deciduous teeth evaluated (n=5253) 17.07 3.061 16.66 4.289 0.425

Permanent teeth evaluated (n=1306) 4.17 4.402 4.54 5.768 0.603

Chi-square or Fisher's Exact. Statistically significant p value was less than 0.05.
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The results compares the frequency distribution of DDE and type DDE, among
the participants of the NGT offspring and the GDM offspring, which demonstrates
higher rate of DDE (p<0.001) and Hypoplasia (p = 0.043) in GDM when compared to
NGT. In the Demarcate Opacity (p = 0.132) and Diffuse (p = 0.131) difference was
not found between groups (Table 3). Only two cases of fluorosis were found in the

GDM group and no cases in the NGT group, it has been excluded from the analysis.

Table 3. Comparison of the frequency of Developmental Defects Enamel (DDE) and
type DDE, among of offspring of normoglycemic (NGT) and Gestational Diabetes

Mellitus (GDM) mothers.

Variable NGT (n=250) GDM (n=50) p value
n % n %
DDE 21 8.4 13 26.0 <0.001
Type DDE
Demarcate Opacity 5 2.0 3 6.0 0.132
Diffuse Opacity 2 0.8 2 4.0 0.131
Hypoplasia 18 7.2 8 16.0 0.043

Chi-square or Fisher's Exact. Statistically significant p value was less than 0.05.

In the adjusted logistic regression model, the independents variables of DDE
and type Demarcate Opacity (OR 3.04; 95% CI 1.34, 6.92; p<0.001 and OR 12.54;
95% CIl 1.73.90.87; p = 0.012 respectively) were associated with GDM. No
association was found between Diffuse Opacity (p = 0.166) and Hypoplasia (p =
0.190) with GDM (Table 4). The logistic regression model was adjusted by newborn

gender, ethnicity and BMI.
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Table 4. Association between Gestational Diabetes Mellitus and Developmental

Defects Enamel (DDE) in offspring dentition and by type DDE.

Variable OR 95% ClI p value
DDE 3.04 1.34-6.92 <0.001
Type DDE
Demarcate Opacity 12.54 1.73-90.87 0.012
Diffuse Opacity 4.49 0.53-37.76  0.166
Hypoplasia 1.88 0.73-4.85 0.190

Logistic model adjusted by newborn gender, ethnicity and BMI. Statistically
significant p value was less than 0.05.

Table 5 showed higher rate of teeth with DDE in the GDM group compare to
NGT (p<0.001), and by type DDE classification show higher rate in the Diffuse
Opacity (p<0.001) and no significant difference between groups in the Demarcate
Opacity (p = 0.129) in the Hypoplasia (p = 0.071). The analysis per dentition of the
DDE, in Deciduous teeth, showed higher rate in the GDM group compare to NGT
(p<0.001) and by type DDE was observe higher rate Demarcate Opacity (p<0.001)
and Hypoplasia (p<0.001), no significant difference was observe in the Diffuse
Opacity between groups (p = 1.000). The analysis of the DDE of the permanent teeth
showed no difference between groups (p = 0.357) and the analysis per type DDE
was observe a higher rate Diffuse Opacity (p<0.001) and no significant difference in

the Demarcate Opacity (p = 1.000) and Hypoplasia (p = 0.727).

43



Table 5. Frequency of the all teeth evaluated, of the Deciduous and Permanent teeth,
of the DDE and type DDE in all teeth and in the Deciduous and Permanent teeth, in
teeth offspring of the group normoglycemic (NGT) and Gestational Diabetes Mellitus

(GDM) mothers.

Variable NGT GDM p value
Total teeth evaluated (n=5499) (n=1060)
n % n %
(all teeth) -Demarcate Opacity 13 024 6 0.57 0.129
Type DDE Diffuse Opacity 2 004 6 0.57 <0.001
Hypoplasia 32 0.58 12 1.13 0.071
Total Teeth with DDE 47 085 24 2.26 <0.001
Total Deciduous teeth evaluated (n=4420) (n=833)
n % n %
Type DDE Demarcate Opacity 0 0 4 0.5 <0.001
Diffuse Opacity 1 002 O 0 1.000
Hypoplasia 6 0.13 8 0.96 <0.001
Total Deciduous Teeth with DDE 7 0.16 12 1.44 <0.001
Total Permanent teeth evaluated (n=1079) (n=227)
n % n %
Demarcate Opacity 13 1.20 2 0.88 1.000
Type DDE Diffuse Opacity 1 0.09 6 2.64 <0.001
Hypoplasia 26 240 4 1.76 0.727
Total Permanent Teeth with DDE 40 3.71 12 5.29 0.357

Chi-square tests or Fisher's exact test. Statistically significant p value was less than
0.05.

To support the interpretation of our findings regarding the period of intrauterine
enamel formation we used the "Intrauterine Chronology of the Dental Enamel

Formation" (ICDEF) diagram elaborated in this study and is presented in Figure 2.
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"Intrauterine Chronology of the Dental Enamel Formation" (ICDEF)

Start of mineralization of dental enamel intrauterine life % of mineralization of dentall Complete mineralization of dental enamel after birth
enamel at birth
Gestational Week At birth Month after birth Year after birth
38"- 40" 1[(2(3]4]|5|6|7[8]|9]10j11f12 1 | 2 |3 [ 4

DECIDUOUS TEETH

PERMANENT TEETH

Figure 2. Diagram "Intrauterine Chronology of the Dental Enamel Formation" (ICDEF).Legend: Maxillary Central Incisor (MxCI);
Mandibular Central Incisor (MdCI); First Maxillary Molar (1% MxM); First Mandibular Molar (1% MdM); Maxillary Lateral Incisor
(MxLI); Mandibular Lateral Incisor (MdLI); Maxillary Canine (MxC); Mandibular Canine (MdC); Second Maxillary Molar (2" MxM);
Second Mandibular Molar (2" MdM).
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The analysis of intrauterine chronology of enamel formation by the ICDEF is
presented in Figure 3. We showed higher rate of Demarcated Opacity in deciduous
teeth Canine (17") and 2nd Mandibular Molar (19") in the GDM (p = 0.027) and has
no significantly difference in the others deciduous and permanent teeth (Figure 3a); it
had higher rate of Diffuse Opacity in the permanent Maxillary Central Incisor (31%)
(p = 0.030) and permanent 1" Maxillary Molar (32") (p = 0.003) in GDM and no
difference significantly in deciduous teeth (Figure 3b), had higher rate of Hypoplasia
in 2" Maxillary Molar (19™) (p<0.004) and 2" Mandibular Molar (19™) (p = 0.027) in
the GDM and no difference was observe in the others deciduous and permanent
(Figure 3c). Considering the ICEDEF (Figure 2) and the analysis of the figure 3, the
groups of teeth that presented higher proportion for DDE in the GDM started their

enamel formation from the 17" week of intrauterine life and subsequent weeks.
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Frequency of Demarcated Opacity according to Intrauterine Chronology of Dental Enamel Formation

(p=0.703)

(p=0.027) (p=0.027)

(p=1.000) (p=1.000) (p=1.000) / (p=0.436)
14th 15th 16th 1;th 18th 19th Jst 32nd
Central Incis or 1st Molar Lateral Incisor Canine 2nd Maxillary 2nd Mandibular Central Incisor 1st Molar
Molar Molar
DECIDUOUS TEETH PERMANENT TEETH
Intrauterine Enamel Formation Week by Group of Teeth
—+—NGT - Demarcate Opacity (0,24%) —+—GDM - Demarcate Opacity (0,57%) a}

Frequency of Diffuse Opacity according to Intrauterine Chronology of Dental Enamel Formation

(p=0.003)

(p=1.000) (p=1.000) (p=1.000) (p=1.000) (p=1.000)
14th 15th 16th 17th 18th 15th st 32nd
Central Incis or 1st Molar Lateral Incisor Canine 2nd Maxillary 2nd Mandibular Central Incisor 1st Molar
Molar Molar
DECIDUOUS TEETH PERMANENT TEETH
Intrauterine Enamel Formation Week by Group of Teeth
——NGT - Diffuse Opacity (0,04%) —+—GDM - Diffuse Opacity (0,57%) b}

Frequency of Hypoplasia according to Intrauterine Chronology of Dental Enamel Formation
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Figure 3. Representation Graphic of the Frequency of DDE according to Intrauterine
Chronology of Dental Enamel Formation Teeth groups and by type DDE: a)
Demarcate Opacity, b) Diffuse Opacity and c) Hypoplasia, in teeth of the offspring of
the group normoglycemic (NGT) and Gestational Diabetes Mellitus (GDM) mothers.

Chi-square tests or Fisher's exact test. Statistically significant p value was less than

0.05.
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Discussion

The purpose of this study was to analyze the influence of prenatal exposure of
GDM on DDE in the offspring, to compare the rate of DDE, type DDE, affected local,
dentition type, groups of teeth and the number of affected teeth, and to build the
Intrauterine chronology of dental enamel formation diagram. Our findings show
higher rates for DDE and Hypoplasia for offspring of mothers with gestational
diabetes. The analysis with the logistic model adjusted for gender, ethnicity and BMI
of the newborn, shows a higher risk of DDE and Demarcated Opacity in offspring
pre-exposed to GDM. Intrauterine chronology of dental enamel formation diagram
was developed and contains a grouped consistent data about start and final dental
enamel formation.

In our study, protocol, diagnostic criteria and classification were calibrated
and the literature indicates that this greatly improves the quality of the studies [67].
For the diagnosis and classification of DDE based on FDI [27] and analyzed the
frequency of the data. It was concluded that it stipulates a frequency of gestational
phase exclusive enamel defects is innovative and contributes greatly to reducing
conflict between studies examining risk factors for DDE, because it establishes a
methodology that reduces errors in the diagnosis in these studies [55].

The prevalence in this study of enamel defects (34.4%) found in the population
was similar to other Brazilian studies that found rates in 29.9% [30, 68]. The
intrauterine diabetic environment leads to increased susceptibility to disease in
offspring [10, 69] maternal disorders were related to enamel defects in 26% in GDM
and in the control 8.4% of the cases in this research. The results showing this
relationship were discordant with the literature with findings between 40% and 70%

[70-72], probably because in these studies the same criteria of ineligibility of our
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study were not applied. However, our findings highlight the importance of prenatal
care in preventing maternal diseases and dental enamel disorders [70].

We found a higher rate of DDE and Diffuse Opacity in teeth of offspring of
GDM mothers. In the deciduous dentition, we found a higher rate for DDE and
Demarcated Opacity and Hypoplasia, and in the permanent dentition we found a
higher rate only in the type of Diffuse Opacity in the offspring of mothers with GDM.

In order to analyze the prevalence of enamel defects in the primary dentition
that began during pregnancy, longitudinal, descriptive and retrospective quantitative
study was carried out in a city in the south of Brazil, with children between 1 to 3
years [19]. The predominant results showed that there were changes in the formation
of primary teeth and appearance of Opacities and Hypoplasia, and that these were
related to systemic complications during pregnancy [19]. Although it has not been
described, there were 3.2% of mothers with gestational diabetes, some animal [73]
and human studies point out that maternal systemic conditions such as nutritional
deficiencies of vitamins; calcium and phosphorus for example, and/or even
uncontrolled gestational diabetes are factors which influence the prevalence of
Hypoplasia [19, 73].

The Guapanchi et al. study is one of the rare studies that pursuit enamel
defects of diabetic mothers with a present study that evaluated the occurrence of
opacities beyond Hypoplasia. The study showed that a mother's disease can
influence odontogenesis [8].The study also verify the relationship between
gestational diabetes and enamel Hypoplasia in their offspring, 50 children were
evaluated in each group aged 3 to 12 years, 50% enamel Hypoplasia and 20%
control group, and there was a significant difference between the two groups (p =

0.003) and a high relation between gestational diabetic diabetes and enamel
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Hypoplasia [8].

Our study also evaluated children aged 3-12 years, in the GDM group found
16% of cases with Hypoplasia, a difference that is justified by the fact that the
Guapanchi et al. [8] study did not apply the exclusion and ineligibility criteria.

The analysis in our study was found that in the GDM, the groups of teeth
showed a higher rate of Demarcated Opacity in deciduous canine teeth and 2" Molar
Mandibular; for Diffuse Opacity in the permanent maxillary central incisor and
permanent maxillary 1% molar teeth and for Hypoplasia in 2" maxillary molar and 2™
molar mandibular. GDM group the teeth of the deciduous dentition with the highest
number of cases of Hypoplasia were the 2™ maxillary molars and 2" mandibular
molars. In the permanent dentition were the central incisors and the 1% molars. NGT
group the teeth with the highest cases of Hypoplasia were the 1% molars and the
central incisors, both in the permanent dentition. The results are partially similar to
that of Guapanchi et al. [8] since we found Hypoplasia in 2" mandibular molar and
maxillary deciduous, and 1% molar, permanent central incision, maxillary canine and
central incisor.

Our finding is consistent with that of the animal study conducted by Afshar et
al. [74] Silva-Sousa et al.[19] in spite of the study conducted by Noren [75] there was
no control group for comparison and no relation was found between enamel
Hypoplasia and gestational diabetes of the mothers [8]. These values cannot be
compared because the percentage presented in the Guapanchi et al. [8] study was
by the number of affected teeth and in the present study this percentage refers to the
total number of teeth evaluated.

In present study, a significant relation was observed between gestational

diabetes of the mothers and the number of teeth with enamel Hypoplasia in their
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children. This suggests that children born to diabetic mothers are more likely to affect
their teeth than the children of healthy mothers

Our findings do not confirm the findings of other studies in which no
association between diabetes occurred in gestation and defects in enamel
development was observed. Such disagreement can be explained by the fact that
these studies [30, 31, 72, 76], were prevalent and presented in their sample 3.2%
and 1% of mothers with gestational diabetes, different from our study that composed
a comparative group of mothers with gestational diabetes and another control group.

A study conducted in Hong Kong aimed investigating potential risk factors
associated with the occurrence of DDE in primary teeth through a prospective cohort
study, assessed a random sample from the community of children. Diffuse Opacities
were the most common type of DDE. Several possible etiological factors were
considered, however, after adjusting for confounding factors, no variable could be
identified as a risk factor for DDE in this cohort study. When analyzing the studied
variables, the authors did not identify whether in this group there were mothers with a
history of gestational diabetes or other risk factors well established in the literature
[43].

We observed in our group of children of diabetic mothers, difference with
macrosomia, which is plausible because they are children of diabetic mothers, and
although we have included this variable leaning the analysis of adjusted logistic
regression, we must consider for future studies the finding of Wong et al. [77] that
observe a significant association with the occurrence of Demarcated Opacities
(p<0.05) only for the children with heavier birth weights.

In the experimental [78] study that analyzed the enamel organ of the

mandibular incisors of offspring of rats with alloxan-induced diabetes by optical
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microscopy, no alterations were found in the enamel organ of rats born to diabetic
mothers in comparison with normal ones. In contrast, significant differences were
detected with computer-assisted morphometry. In rats born of treated and untreated
diabetic mothers, the enamel matrix and the ameloblasts were thinned. In rats born
to treated diabetic mothers, the ameloblasts nuclei were more elliptical and there was
an increase in the interstitial area of the star reticulum. These results indicate that
there are structural defects in the skeletal organ of rats born to mothers with alloxan-
induced diabetes that can induce enamel Hypoplasia observed by scanning electron
microscopy. They suggest that maternal metabolic changes are the cause of
Hypoplasia. These findings reinforce the results obtained in our study regarding
Hypoplasia, but it must be considered that other defects should be evaluated in
experimental studies in the induced gestational diabetes model [79].

An experimental study that characterized the enamel Hypoplasia in rats born
in rats with alloxan-induced diabetes mellitus led the research with groups in
pregnant rats supplemented or not with insulin and controls, in which sterile saline
was given instead of alloxan or insulin. The mandibular incisors of one month old rats
born to these mothers were analyzed by scanning electron microscopy. The
defective whitish enamel was found macroscopically in both experimental groups and
the results of Hypoplasia showed that the control group presented 95.8% of normal
teeth and 4.2% with mild Hypoplasia. The group of pregnant diabetic rats treated with
insulin had 6.2% of normal teeth, 35.4% had mild Hypoplasia, 43.8% presented
moderate Hypoplasia and 14.6% had severe Hypoplasia and 93.8% presented some
type of diabetic group not treated with insulin, 0% of normal teeth were present,
66.6% with mild Hypoplasia, 16.7% with moderate Hypoplasia and 16.7% with

severe Hypoplasia, that is, 100% presented some type of Hypoplasia. Insulin
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treatment was not sufficient to prevent or reduce the occurrence of Hypoplasia [19].

A systematic survey was conducted in the Medline between January 1990 and
April 2010 which appreciated the impact of fetal exposure to gestational diabetes on
the long-term outcome of offspring found that fetal exposure to maternal gestational
diabetes is a moderate risk factor for the syndrome and that it remains uncertain
whether control of maternal glycemic alone can be effective and sufficient to prevent
deleterious effects in adult offspring [76].

Animal studies indicate that treatment can prevent long-term metabolic
complications in offspring, but this remains to be confirmed in humans. Thus,
diabetes begets diabetes and it is likely that GDM plays a significant role in the global
diabetes epidemic [80].

Adverse outcomes in the offspring of maternal diabetes in pregnancy are
substantially documented. The adverse outcome in pregnancy progenies
complicated by maternal diabetes due to intra-uterine exposure to hyperglycemia
increases the risk and programs the offspring to develop diabetes and other negative
outcomes in adulthood. This "fetal programming,” due to the intrauterine diabetic
environment, is termed "metabolic memory." Management of gestational diabetes
mellitus is essential for good maternal and offspring health. Increasing physical
activity, preventing gestational weight gain and having some qualitative nutritional
habits can be beneficial during pregnancy and the future life of the offspring [11].

In the critical and delicate period of fetal development, the process by which a
stimulus induces long-term impacts on the fetus, previously described and
established as "fetal programming” by Hales and Barker [81] is termed as a new
concept of "memory metabolic”. In the same streak, all metabolic abnormalities

observed among gestational diabetic women create an in-utero environment around
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the fetus that program for diseases during their adulthood [78, 81]. This programming
in utero seems to create a kind of "metabolic memory”, since the physiological
anomalies of the gestational period are responsible for the onset of diseases in
offspring in adulthood [11, 78, 81].

Defects of enamel development are directly related to hypocalcification and to
gene alterations already demonstrated in different animal studies [82-85] should be
investigated in the GDM group to deepen knowledge and broaden the responses to
this association. The chronological analysis indicates that the groups of teeth that
presented a higher proportion of DDE in the GDM offspring began their enamel
formation from the 17" week of intrauterine life and subsequent weeks. A study
comparing the cortical area of the humerus as measured by neonatal radiographs in
children showed that children with enamel Hypoplasia had a mean cortical area of
10.1+1.9 mm? compared to 13.9+1.4 mm? in children without enamel Hypoplasia
(p<0.001) [52]. These clinical findings of the positive relationship between
demineralization due to probable hypocalcemia and enamel Hypoplasia support the
hypothesis of common hypocalcemia in pregnancy complicated by diabetes [86] is
one of the causes of the prevalence of enamel development defects in the teeth of its
offspring [52, 87, 88].

This study it is in paramount importance for the reason that, as dental enamel
does not regenerate, it is a biological marker and these defects are a reflection of
events in the uterus, and it is in addition to identifying risk factors for health problems,
it can also revolutionize the face of the forensic identification. It is suggested that
dental practitioners take note of these defects in routine practice and record maternal
data so that information is available to combine dental records during possible

forensic investigations [89].
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The strength of this study is that the knowledge of the distribution of enamel
defects and the factors associated with their development allows a better
understanding of the problem and its diagnosis, besides establishing measures of
prevention and treatment of these defects. In addition, enamel defects are associated
with the development of dental caries, increased dental sensitivity, increased risk for
dental fracture, aesthetic alteration, early tooth loss, malocclusion and negative
impact on quality of life and oral health, diagnosing and knowing the prevalence and
distribution of these defects contributes to the control and reduction of damages.

Understanding the molecular pathways of odontogenesis is still a challenge,
since histophysiological considerations such as changes in the histodifferentiation
and apposition phase are clear distinctions of genetic deformations related to the
gestational period that may lead to dental structure anomalies in the deciduous
dentition expressed by dentinogenesis and amelogenesis imperfect. Morphological
and functional modifications in which the cells become restricted in their functions
and differentiate themselves from the odontoblasts may lead to hypoplastic
deformation: defect in the formation of the enamel organic matrix, without altering the
mineralization and the hypomineralized deformation, where there is a major alteration
in the mineral content, mainly calcium that is mineral which undergoes changes in
the pregnancy complicated by diabetes [72].

The prevalence of GDM s rising worldwide, along with overweight and
obesity. In utero exposure to hyperglycemia increases perinatal complications
including preterm birth, macrosomia, neonatal respiratory distress, hypoglycemia,
polycythemia and now DDE. The relative contributory roles of the intrauterine
environment, shared genes, and postnatal environment on long-term outcomes are

not yet fully understood. Opportunities for ameliorating both the perinatal effects and
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long-term and intergenerational effects of GDM exist at the level of prevention of
GDM, screening for and treatment of GDM, and postnatal interventions in offspring.
American Diabetes Association (ADA) defined it as “Diabetes diagnosed in the
second or third trimester of pregnancy that is not clearly overt diabetes”[1], however,
for International Association of Diabetes and Pregnancy Study Groups (IADPSG)
criteria women can be diagnosed to have GDM even in the first trimester [2]. The
findings of our study and the clarity about the chronology of early enamel formation at
the onset of intrauterine life reinforce the need to diagnose GDM in order to minimize
the deleterious effects caused by the altered maternal environment.

Inevitably, the present study had limitations, some maternal and offspring
variables, such as maternal blood data during gestation and, in the offspring the
follow-up of the dental eruption, would have given a more accurate risk of GDM in the
occurrence of DDE. This study is the first to perform clearly prospective and
guantitative assessments of GDM and longitudinal measurements of the enamel of
offspring teeth. Careful control of potential confounders has been proposed to
minimize bias of reverse causality or unmeasured confusion.

To avoid bias in the results, model adjustments were made by gender
because it precedes the occurrence of GDM and also by Ethnicity and BMI because
they had a higher proportion in the study group. We attempted to correct as much of
the confounding variables as possible in this study design, so the design of this study
is a robust alternative to assess the adverse effects of mother and infant. The
identification of non-modifiable risk factors that may influence postnatal programming
of GDM mechanisms in the offspring is necessary to formulate DDE prevention
strategies in this high-risk group. This study significantly advanced current knowledge

about the effects of GDM on DDE in its offspring and suggests that susceptibility to
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DDE may be results of the fetal programming induced by maternal diabetes.

This study also lays the foundation for future studies to gauge the impact of
GDM on the long-term risk of DDE. We consider that this study has important clinical
relevance, since it evidences connection between GDM with DDE, and thus to
arouse the interest so that mother and child preventive and therapeutic proposals are

investigated, in order to avoid or minimize its consequences.

Conclusion

In conclusion, in the present study, GDM was independently associated with
the adverse effects of DDE on offspring, and the type DDE that associated with GDM
was Demarcated Opacity. The prevalence of DDE was significantly higher in the
offspring of GDM mothers and the type DDE that presented the highest proportion
was Hypoplasia. It can also be concluded that there was a higher proportion of teeth
with DDE in the offspring group of GDM mothers, in the deciduous dentition there
was a significantly higher proportion for the types Demarcated Opacity and
Hypoplasia in the GDM and in the permanent dentition had a significantly higher
proportion for the type Opacity Diffuse in the group of offspring of mothers with

Gestational Diabetes.
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Os estudos de acompanhamento em longo prazo sao desafiadores,
particularmente em relacdo ao custo e ao planejamento em longo prazo. Além disso,
ao mesmo tempo em que se esforca para aperfeicoar continuamente o controle
glicémico antes e durante a gravidez €, sem duavida, importante melhorar os
resultados a curto e longo prazo para as criancas de maes com diferentes niveis
glicémicos. Os resultados desta dissertacdo abriram novas linhas de investigacao e
nos impulsionaram a ampliar e aprofundar o conhecimento e desta forma, serdo

conduzidos de forma translacional, um estudo clinico e um estudo pré-clinico.

Estudo Clinico

Estudo de coorte prospectiva aprovado como proposta de doutorado, com
inicio em marco de 2018, que tera suporte financeiro do projeto Tematico Fapesp
DIAMATER. O objetivo € analisar a repercussao da hiperglicemia gestacional
materna no defeito do desenvolvimento de esmalte na denticdo decidua da crianca.
Serdo analisadas as variaveis: calcio, calcitonina, paratorménio, vitamina D, vitamina
A, cortisol e fésforo no sangue materno, coletados entre 242-282 e 362-402 semana
gestacional, e do sangue do cordao umbilical.

As criancas nascidas destas mées serdo acompanhadas em seis momentos:
6, 12, 18, 24, 30 e 36 meses de idade ap0s 0 nascimento, momentos em que seréao
submetidas a avaliacfes orais para identificacéo de Defeitos do Desenvolvimento do
Esmalte e outras alteracbes dentarias como carie, fratura e outros defeitos. Os

dados sobre aleitamento, nutricdo e histérico de traumas dentais serdo monitorados.
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Pré-clinico

Com os resultados obtidos nesta pesquisa clinica, verificamos a necessidade
de avaliar de maneira sistematica todas as alteracées no esmalte dentario de maes
e filhos expostos ao DMG.

Esta proposta foi elaborada em parceria com a pesquisadora e bolsista de
pos-doutorado do projeto DIAMATER Dr.? Juliana Ferreira Floriano da Faculdade de
Ciéncias de Bauru (Unesp), a fim de identificar e caracterizar os efeitos do DMG
sobre o desenvolvimento dentario dos neonatos e 0os mecanismos subjacentes nas
alteracdes dentéarias tanto da mae quanto do neonato, que ainda nao estéo claros,
propde-se o estudo das alterac6es dentarias em um modelo experimental de DMG,
ja bem descrito na literatura.

Serdo utilizados neste estudo animais da linhagem Sprague Dawley ©
(specific pathogen-free — SPF). Esta linhagem foi descrita em estudos recentes
como a mais adequada e sensivel ao desenvolvimento do DMG, além de néo
apresentar agentes patogénicos que possam comprometer e provocar alteragcfes
especificas no animal, impossibilitando as analises dos tecidos alvos de maneira
adequada, reprodutivel e confiavel. Além disso, esta linhagem ja esta bem
estabelecida e o modelo experimental est4 padronizado dentro do nosso grupo de
pesquisa DIAMATER.

Os estudos serdo realizados por meio da remoc¢édo de toda a denticdo da
ninhada e da méae, 30 dias pés-natal, sendo que este material sera armazenado em
tubos Eppendorf® estéreis, devidamente identificados, abrigados da luz e em
temperatura ambiente. Para avaliar a superficie dentaria e alteracbes morfoldgicas,

como aumento da rugosidade no esmalte, seréo realizadas analises de Microscopia
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Eletronica de Varredura (MEV) e Microspocia Confocal. A fim de avaliar as
alteracdes quimicas e na estrutura cristalina dos componentes do esmalte dentario
gque possam ocorrer, serdo realizadas analises de Espectroscopia de Energia
Dispersiva (EDS), acoplado ao equipamento de MEV e Difracdo de Raios-X. Estas
analises seréo realizadas em parceria a Faculdade de Ciéncias de Bauru (Unesp). A
Microtomografia Computadorizada Micro-TC sera utilizada para medir a area do
esmalte, deteccdo de lesdes e estimar a perda mineral, sendo que estas analises

serdo realizadas em parceria com a FOB-USP Bauru.
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(ENFISM) e Il Encontro Nordestino de Fisioterapia na Satde do Homem (ENFISH), promovidos
polaEsoolaBaNanadoModidnaeSaddePﬁblica.realizadosnosdias27.28029deoutubro
de 2016. |

Demas sutores mmrmrmwmqmw.mmmmrmm
Pirheio ¢ Carlos Izakas SartorBio Fibo.

Salvador, 06 de marg8'de 2017.

:M-yﬁmmww | Pvef.” Carelina Fedvoza de Cawalhe Garcia
Coordenadora do Congresso Pré-Reitora de Extensio da EBMSP
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Rudge M!

1. UNESP

IMPACT OF GESTATIONAL DIABETES MELLITUS ON RECRUITMENT OF PELVIC FLOOR
MUSCLES DURING HOLD CONTRACTION: COHORT STUDY

Hypolhesis | aims of study

PFM Tunction depends on the inlegrity and synergy of newromuscular and metabolic system, conneclive struclures allered by
pestalional dabetes meflilis (DMG) This is the finst sludy (o investigate disturbs in neuromusoular behaviour of PFM muscle and
DG, Therefors the aim of this study was to imvestigate and compare EMG activity in hold contraction of PFM in GDM women at
24=30 Io 36=40 wesks of gesiation.

Study design, malerals and metods

Prospective cohor sludy conducted between 2015 and 2018 was approved by the Research Ethics Commities of the Institution
{Protoced Mumber 972.104). Afler the knowledge of all procedures a writlen informed consenl was oblained from all subjedts.
Hedsinki Declaration on human experimentation guidelines was respecisd.

Inclusion Criteria- nulliparous or primiparous women who had undergone 1 previous elective Cesansan delivery between 24.30
weeks ol gestafion, :lngh:lm pregnancy and 1B=40 years of age divided in two groups: GOM and momoglycemic according 1o
Al 201 5. The exch 1 cxiberia were chnical diak [type | ar || or overl diabetes in previous pregnancy |, urinary inconfinence,
=} pregnancies, previous urinary inconfinence, previous prolapse or inconlinence surgery, no understanding of the command o
conltract PFM, neurclogical dissases, diagnosis of genilal prolapse, cervical isthmus: incompelence, smoking, dropouts, prebemm
birth and abartian.

Sample size was abtained by a pilot study. Determining a sample efect of 0846, twossided a of 0.05, and a power of B0%, 23
pregrnant women in aach group io detect diffsrences were reguined.

Persomal, dirical, Obsleinc and anth ic data was collecled. Aler, Vagnal palpalion was performed by encouraging the
women o peform a masimal valuntany contraction and hold it for 10 seconds, simulating the steps of e EMG ==t performed
later. i the examines f2ll an imwvard pressure andior upwand traciion in palpation the eleciromyography peotocol was performed.
For the EMG recordings, pad of Glarer protocol was used to verlfy muscle aclivily during hold confractions. The sequence
consisied of 60 second prelminary fallowed by five repetitions of 10 second contractions, each contracion preceded by a 10
secord rest period, were defined as hold contraction.(1)

The raw signal was processed by using MealscSuils software by an sxaminer blinded o the women's clinical data. The slectrical
data of the recruitment roal mean squane (RMS) from the perod of five hold conlractions were performed by using Hanning
windaw processing, after caloulation of sach RMS anthmelic mean was performed o determine a mean single valus for each
(= n bype. To e liz= the EMIG recr L sigral, we used the maxdmal volunlary contraction al 24=-30 weeks of
gestalion because thal was considered 1o be base data for anal ysis of changes in PFM activity. (2)

Results
Matemal age, gesistional sges ol bao painks, BMI, cesarean delivery were parsd between groups. Conceming the glucose
tolerance lest as specied the values were different bebasen groups.

Table 1. Aralysis Intragroup of Mormaliced Root Mean Square (RMS) Values From Electromyography Activily of Pelvic Floor
Muscles in Hold Contraction of the Mormaglycemic (MG) and Gestational Diabetes Mellitus {GOM) al 24=-30 and 36-40 weeks of
pestation.

T230 Wedhs of Gestaion 56— Wedks of Gestabon =
Median {Min,Max) Median {Min,Max)

— GOM (] 057 [0.14,.5.85) .41 (0.12,5.42] oo

Hold Contraction ooyl 26) 0,70 (0.07.2.16) 0.70 (0.1,3.10) 571

Dah are the median (minimum, madmum) range.
* Analysss intragroup from 2430 to 3840 week: :I'gesu.m based on Wilcoxan Tast:

Inlerpreiation of resulls

The normalized RMS values of PFM activity shown in Table 1 demonsirated the influsnce of GDOM on pelvic floor activily.
Intragroup differences are present anly in GOM group. GOM group decreases hold conlraction between two poinls. The results
showed that GDM deoreases PFIM aclivity al bold contracion instead NG group maintain the PFM aclivity. These findings and
tihe homogensity af our data may sugges! thal GO were respansible Tor changes on PFM activity delscied by EMG

- Knowledge of the newomolor bebavior of PFM s of paramount importance for the raining and reorganizalion of molor planning

in pregrancy.[3) This invesligation conlribules to the understanding of EMG activity in GDM women al bwo lime points of gestation.

References

1. Hacad CR, Glazer HI, Zambon JPC, Burli J5, Ameida FG. |s There fny Change in Pelvic Floor Elsctromyography During
the First 6 Manths After Radical Retropubic Prosiatectamy? Appl Peychophysiol Bicfesdback. 2015400 1)9=15.

2. Marshall P, Murphy B. The walidity and refiabilty of suface EMG o assess the neuromuscular response of e abdaminal
muscles io rapid mb movwement. J Electromyogr Kinesiol. 2003; 1 3{5L77=-80.
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1. UNESF, 2 Chanté Unhversitsismedizin Berlin

ASSESSMENT OF THE LEVATOR HIATUS AREA BY THREE-DIMEMSIONAL ULTRASOUND
FROM PREGNANT WITH GESTATIONAL DIABETES.

Hypalhesis i aims of study

Currenl evidences suggest that diabeles during pregnancy damages the sirialed muscle, a fact thal may esplain the high
prevalence af urinary incontinence and pelvic floor dysfunclion in women with gestational diabetles melitus (GDM) {1.3)

The Hypothesis of this shedy is thal women with GO may have mome changes in the pelvic fioor musds, in the area of kevator
Hiatus, when compared with mormoglycemic pregrant women.

The aim of sbudy was avaluale and compare the Levalor Hialus area assesssd ol second timester and later, al thied imester,
by transperinsal Three.dmensional Ulrasound from pregrant wamen with GOM.

Sludy design, maberials and methods

& lorgiludinal study was conducled between March and December 2015, on 18 pregnant women, divided inlo 2 groups: & with
GDM and & normoglycemic, accarding 1o 2015 American Diabeles Associalion criteria.

This study was appraved by a Ressarch Ethics Commitiee. The women who agreed to woluntarily participate in the study signed
a consenl form. The inclusion crilevia wers: singlelon pregnancy and nulliparity . The exclusion aitera were: previous Diabeles
or age less than 18, A standard ranslabial ulbrasound scan was pefarmed. A& GE Valusan | 30 Urasound system (GE Medical
Syslems) with a RAB 2.8=RS 30 transducer was used for image aoquisilion. The ransducer was placed on the perineum in the
midssagittal plane with the women in litholomy posiSon. Three.dmensional ulirasound scans of the pelvic foor aralomy with a
swesp angle of B5® were oblained at rest. The volume dala sets wene saved and standandized analysis was performed at a laber
date. Women fram both grougps (GDM and Normoglyoemic group) were assessed al sscord trimester (between 24 and 28 wesks
of gestalion) and third rimesier (betwesn 54 and 38 weeks of pesiation). Volumetic acquisitions were performed by the same
examiner and aralysed affdine. The area (om2) of levalor hialus in the minimal hiatal dimensions was measured in the axial
rendenad plane.

Besulls
Eighteen pregnant women were included, & normoglycemic with mean age of 38,2+4.2 (2234} years old and & Pregrant wamen
with Gestational Diabetes with mean age of 26,245 (20=35) years ald.

Mormoghios mics E0M p*
241k 1o 28th 13,442 B [9.94.18,52) 16,5218 (13,45« 18,67) 0,01
34h e 381k 15,843 7 [10,6-18,4} 17,323 4 {12 05206875 0,35
p* 0,038 0.281

“inter groups “intra groups o <0,05

Interprefation of resulls

Bath groups were simitar when related o Age and Malermal weight gain. GDM group had Levator Hiales area al sscond frimester
significanly higher fhan that ohserved in the nomoglycemic group. Mo significant diffsrences were found between the groups at
third trimesier. 1

Conchiding messages

In candlusian, this study suggests thal there are analomical changes observed by 30 uliascund ol the pelvic floor during
pregnancy complicated with Geslational Diabsles.

Further studies are needed o elucidate the polential role of GDM in the aratomical and funclional changes of pelvic floor during
prEgnancy.

References

1. Barboza AMP, Dias A, Marni G, Calderan IMP, ‘Witkin 5, Rudge MVC. Urinary mcontinence and vaginal squeers pressure
bwo years poshcesarsan defivery in primiparous women with previous gesiatioral dabetes melibs. Clinics (Saa Paulo)
Intermet. 2011 cited 2017 Jan 25;68(B): 134 1=-8. Available fram: hitp:ifwaw.nchi.rim.nih.govpubmedt2 1915481

2. Marini G, Pascon Barbosa AM, Damasceno DC, Michelin Matheus 3M, De Aguing Castro R, Cast=llo Girfio MJB, =t al.
Narphological s in the fast vs slow fiber prafiles of the urethras of diabetic pregnant rats. Uogynascologia Infernel.
2011 Mow 4 cibed 2017 Jan 7,25(1):9. Available from: hip:iwsww.urogynascologia orglinde . phpluifaricleddesiuil. 2011 .=

3. Piculo F, Marini G, Barbosa AMP, Damasceno DC, Malheus SMM, Felisbino 3L, el al Urethral siriated muscle and
exfrace]lular matix marphalogical characleristics among mildly diabetic pregnant rals: ranslational approach. Int Urogyrecol
Jintemed. 3014 Mar 17 cited 2017 Jan 7,25(3):403=15. Available from: hitp:faww.nchi.nlm. nih govipubmed 24043129
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PARECER CONSUBSTANCIADO DO CEP
DAD0§ D0 PROJETO DE PESRUI A
Titulo de Peaquisa: ASSOCIACAS DO DIABETES MELLITUS GESTACIONAL COM 05 DEFEITOS DE
DESENVOLVIMENTO DE ESMALTE MA CRIANCA
PesquiEador: Tawana Pascoon
Araa Tematica:
Wersio: 1
CAAE: G0EITHIE3.0000.6411

Inetttulgio Proponents: Deparamanto de Ginscologia & Obatetnics
Patrocinador Principal: Firsanciamanlo Prapra

DaD0S DD PARECER

Hdmery do Parscer: 1.810.916

Apressntagdo do Projsfo:

An muloras apontam que o Disbales melillus geslacional pade levar 8 maior freguéncia de allsmagbes
matamas, felals & neonalals quando comparado 4 gastagio noemogliodmica. Durante & oastagin
nomaghcémica, o calcio @ transferido da mie para o fato em ome de 250 gramas par dia na 3° rimestre
geslacional, sando que os nivais de clcio s8o mais slevados no felo do gue na mie, Na gasiagdo
oomgkcada palo dabates ha dasaguilbnio nos nivels ® ahsargsa da calcio @ de substincias como A vitamina
[, paratarménio, calcitonina & fosforo qua atuam neste equilibio. Alem de repercutic em diferentes. variaves
malarnas & do neongio o caleio & minesal indispansdvel para a saode do aorganisma am ods sus
complaxidada, anire alas o cardiovascular, o conbrole homonal, & CONreCAo muscular @ 8 astruuragho dos
omzos & dentes. O dente & argdo complexso cujo deservalvimenta coorre desde a 6* samana de vida
inlraulering @& a 30° samard & como ndo & emodeldvel qualguer allersEBo nos niveis de cileo reflalsm
diratamants & definitivamants na fase aspecifica da ocormdncia de altersgio, A8 repercussdes mais
evidentes em ralagio as aberagbes de cdloio na pestacho sdos os dedeilos de desenvalvimenio do esmabe
gque =hio clinicaments imporlanies uma vez que padem significar risco sumenlada de carie dentaria,
senaibilidade dentaiia, parda do danle a prablamas astélicos. Desta mods, lomeE-28 essencial o ged
diagnestico precace assim coma medidas praventivas @ terapduticas, de forma a minimizar as

Encureso:  Chdoss Busgned | s

Hwrm: Behéo Jenor 2RI A A184T
wur: BF Mamcipe:  BOTUCATL
luletone: 12 3850. 1605 E-mmal:  capal updin b S

Fagimn 1 e X
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Coriruscis da Pesscar: 1. 090118

Objativo da Peaguisa:
Objetivo Primario;. Analisar & associaiao do diabates mellitus gestacionsl com o8 defeilos de
dasanvalvimanio da asmalle na crianga,

Objesivo Sacundano: Variican & comparar o nimens da dantes com DDE na crianga nascida d&a mis com
DG com as criangas nascidas de méa normoglicimica; Classificar e compamr sagundo o indics da ODE
madificado as allarapies enlre o8 grupos de oiangas de mdss com DMGE & normaglicBmicas,

Avallagdo dos Rlecos 8 Beneflclos:

[} presania eshudo ransvarsal serd desansolvida vincusde ao Programa de Pos-Graduachao - Ginecalogia,
Obstelricia e Maslokgis (PPG-GOM) da Faculdads de Medicing de Bolusalu (FME - UNESF). O projeto
BeT4 encaminhado & Comité de Etica em Pesquisa (CEF) da Facullads da Medicing de Bolucaty
UHESF/Batucaty & somenta apis A aprovagio seran inicisdas as colatas, O asiudo sard conduzica
segunde o5 principics da declaragio de Helsinki 2 ofa) responsavel pela crisnga participance assinara o
Tarmo da Consantiments Livia & Esdarecios confomme resolugie 46612 do Consalho Macional da Saids
dix Minssnn da Salde — Brasil, no gual cancordam com & colela de dades | as autonzam,

O levartameanto da amosTa & coleta de matsnal serd realizads no Arbulatdnic de Filhas de Mass Diabaticas
& da Recam-nascidos Macrossdmicos do Bercaro do HCFME antre o5 meases de dezembro2i16 a
dezambred 2017, Para daterminagane da amastra @ campasicio dos gnupos sario conskleradas alaglvels
iodas a= criangas enire frés e sete anos de idade, filhos de mées com ODMG ou normoglicémicas.
Critarios de exclusio; premaiuridade, fihos de maes hipartensas, hislnico de intubagBo, malloermacias
ponghnitas, sindrome do desconforta respiratdno & balxo peso an nascar, Os destechas matarnos
analisados serdo o ganho de peso materma, parto prematuro, sia de parto, pré-eclimpsia Condicio de
saude ou Froblema desitos de desanvalvimanty da asmalle na crisngs

(s desfechas neonatals saro macrassomia, idade gestaoional ao nascimaena, Apgar die 19 & 5% minuta,
peso & abura ao nascimento & niveis séncos de calcio ao Mascimenio. Em decoméncia do tamanho amostral
calcitado, & seleiio @ a nclissd das CFaNGEs BEONECera0 A que 68 obifanha, palo MEnas, & NS
minimo definde para cada grupo, Apes a Inclusio das criangas ne asic, sarEn compasios dois gnapes, a
saber: grups estuda com & criangas filhas de mes com DMG (G-0MG) & grupa controle com 80 crangas
filhas de masas nommogicemicas (G-MG).

Endmmaco:  Chdisits Busgned , s

Hwrm: Bshidc Jsnor TEI 1B 86T
ur: BF Municipse:  BOTUCATU
Taletone: | 12)3680-1608 Ermuml:  capal g b e S

Fugan 0 s X
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Coninuescio da Pescer: 1090116

Frocedimentos de avaliacko: Mo momento da consulta regularments agendada no Ambulatorio de Filhos de
Miss Diabélicas & de Recém-nascides Macrossdmicos do Bargério, ao alender as carsclerislicas
campativeis com o8 ciilénos de inclusdo a com concordancia 4o reapansdyel, B Cranis pamicipanta sal
submetida a avaliagio clinica odoniologica. O responsasel pela masma respondend 2o inguerio (Apéndice
A consliluido de informagies sobre dados pesseais, clincos e obsléiricos. Serfo analisados todos as
dedns pessnsis & di NESCIMEnio Que COnsiam N prontuanio da criengs

Procedimentos de Coleta

- Ayvalacio clinica odenlolGgica: 8 cianca paricpanie serd acomodads am decobio dorma na maca, sm
pRgUIda serd realizads B sacagem dos dentes com gaze, & com uminaglo arificial com uso de lantema,
serd realizada a avaliagio de todos os dentes cam a uhilizagio do espedho & sonda dinica &, em sequida,
serdo colocados @astadores Blemis & espeho paa o egisire folografco ineoral. Todas & alaraches
serB0 ragisiradas pars poshaniar analisa. As imagans fotogra®icas serdo analisades da Torma cega para
oonfimmacdo ou nio da avaliagio clinica. Serio registradas as ausénoios densrias, esiagio de enpcio, &
gquanda abservado allsragio de esmalls 8 mesma serd analisada em relagdo ao dente, arcada, local,
tamanhio 8 axiansao da alleracio. uands 8 obssnvacao garar dinvida quanio 4 ancimalidads el giandas
hawsar detaite Gnico manar qua Imm de diametn sa@ considerada “nomal”, Na prasanga da canes,
raslaursches exlansas alou fraluras seco considerados axduidos para andise esialstics, Serd raalizada a
classilicaiio das alieraglas palo indica da DOE modificado estratilicedo por codigos em noomal [0),
opacidate demarcada (1), apacklade dfusa (2), hipoplasia (3), outras defaiios (4) & dente excluido (X),
Fiscos. &% auoras gponlsm como meeo mirima o desconlorio ne colocacis dos alatadores bucais.
Benalicios: ¢ responsével pela rianga participante sara infomado de tda @ qualkjusr alieracio dentais ou
bucal abservada & serd instruido a procurar & assisténcia cdontalogica no servigo de sadda pablico

papecializado para acompanbamenta & lomada de medidas lerapdoticas cabiveis.”

Comentarios e Conslderagles aobis 8 Peaquiea:

Trata-5a da projeto da masttada da Tawana Pascon com & orantagan da Profa Tildar Marits Viaira Gunha
Rudge, do Departamento de Sinecologia & Obstatricia da FMB.UMESP, cujo abjetive & analisar a
assoc@Ecio do disbeles malitus geslacional com os defsilos da desspvalvimenlo de eamalls na crianga,
(3 profata asta ascrito de fama clars & apmsenta odos os dadas da dentAcacia dos autanas,

Ercarego:  Chdoa s Busgnod | @

Hwrm: b lenor CEI™ B 8185T0
uk: BF Memcipe:  BOTUCATU
Tulabone: (238201605 Ermual: capal upiinb i b
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Corvinuescio da Pescer: 1490116

institwigio em que serd realizado, descrigéo dos objetives do estudo, bem como, as referéncias
bibliograficas que susientam as jueiicatvas & mpotdncia do tema shordsdo. E um prajio com candiches
i realizagho,

Conslderagdes sobre o8 Termos de apressntagRo obrigatra:

0 TCLE Foi redigido na Torma de convile, dingida sos responsiveis pela cranca, apresanls ssclascmenlos
sobre 08 procedimenios de pasquisa, parlicipacao volunifda, sigilo dos paricipentes, dados dos
pasquisadores principals, falando apanas o endereco completo do Comitd da Etica

Ag demais sulorisacies faram inclidas no processo & os cuslos da pesquiss serdo assumidos pelos
BESCUTINES,

Conciustes ou Pendénclas & Lista de Inadequagtes:

O projelo & clare bem ascritd & spreésania todas &8 condipi=s & Buborizagles NACaRsAMas DEFa LA
realizagda, bastando apenas os pesquisadores acrescentarem o o enderego complets do Comité de Etica
ma TCLE.

Conglderagdes Finale & critario do CEP:

Projelo de Pesguisa ARPROVADD, deliberado em reunido OROINARS, do CEP de 071 V2014, sem
nacessidade de envio & CONER.

0 CEP, ma enlanlo, salicla sos pesquisadonss que apds & exscucdo do projelo am quesiio, ssja anviada
para analise o respectivo “Ralabdeio Fingl de Alividadss”, o qual daverd sar anviada vie Platatome Brasi na
forma de “HOTIFICAGAD".

0BS5S LEMBRAMOS QUE A PRESENTE PESQUISA SOMENTE PODERA SER INIGIADA APOS DA
071 1/2016 — DATA DA APROVACAD DO CEP.

Eate paracer fol elaborado beeeado nos documenios sbalxo relaclonados:

Tipo Documenio ATl Postagem Afor Situagan
Irfarrnaches Basicas| PE_INFORMACLES BASICAS 00 P | 30092006 Aceilo

o Projele ____ JROJETO TG0 pdl 14.05. 98
Prajelo Detalhada Prajelo mesrada DDE law e |uss A0DNVEIE | Tawana Pascon Aneilo

brcmmecn:  Chdisra Budkgnoll | s

Harm: Rehdfoe enor CEI 1B E1BST0
ur: BF Municipe:  BOTUCATU
Twlwtonme: 12382016808 Emual:  Sapal ok s B

Fugian 05 s 8
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T Brochara I016_CEF_Creragdo. pl TADEZE | Tawana Pascon Azein

Cronagrama TN AR pl AINZTG | Tawana Pascen Araito
140 8

Falha de Rosio folharsa Tawana™ ascan pdf G206 | Tawana Pascon Aceiio
10.20.00

TCLE [ Termos de | TCLE pd? ANEDEZE | Tawana Pascon ACsilo

Angprlirmano 171400

Juslificaliva de

Clutros arsanciapdf ABKIRRINE | Tawana Pasoon Araito
121830

Slituagho do Parecer:

Agrovado

Heceasita Apreclagio da CONERP:

Mo

BOTUCATL, 08 de Moverbra ge 2018

Ssalnado por:
FILVANA ANDREA MOLINA LIMA
(Conrdanador)
Emwmsa:  Chioan Buigned , sh
Hwrmm: Fehfo Jener BRI 18818
ur: BP Mamicipe:  BOTUCATLU
Twlwbonme: |18 [1850. 15808 Eemml:  Sapal g b unsg b
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Coninesis da Pesscar: 10900118

BURS conSeguincias.

Hipdless, A hipilese dests eludo & gque a chanocs de Deleilos de Daasnyolvimenlo ds Esmalls - DDE sm
criangss nascklas da mias com Diabeles Malltus Gastacional - DMG & meior guande comparada com a
chance de ODE am criangas nascidas de maes nomogicémicas.

Objeliva. Analisar & assocscio do diabeles mellilue geslsconal com as deleilos de desamabvimenlo de
ssmalta na chianga,

Método: Sario considersdas elegiveis todas as orangas entre trés @ sete anos de idade, filhos de maes
corm DMG ou pormoghcimicas alendidas no Ambulaldrio. Considerando que s8o avaliadas em mada cnog
criangas por mas filhas de m&as com DMG, aslima-sa que serBo incluidas no periodo da colata
aproxmadarmence §0 criancas e outras &0 cnangas filhas de maes nomoglicémicas pam compar o Grugas
vanimls.

Criterios anchlussy: premalundads, filhos de mass hipartansas, histdrice de intubacio, malformagdes
cangiénias, sindrome da desconiono respiratdno & bako peso ao nascer. Os desfechas matemoes abtidas
no pronledrio @ serem analisados sede 0 ganho de peso maleme, pana premalum, vig de parlo, pre-
eclimpsia & ecampsia. Ds deslechos neonatsis que serio antificades no prontudio seddo; Macrossomia,
idada gastEcional A0 nascimento, Apgar da 19 & 5 minuto, pasn & alwrA &0 NAasCmanto | nivais seroos da
calcio o nascimenlo. Mo momenla da consulla regularmenle agendada mo Ambulalitca de Filhos de Maas
Ciabaticas & da Recam-nascidos Macrosedmicos do Bergano, ao atender s caracieristicas compativeis
£om a5 crbdrkss de inclusso & com concarddncia do responsavel, & crianca partizipants sara submaesida a
avaliacio climca odonloldgica cam uso de espelho & sonda climcs & regsire Tptogrdfico inlrsaral. O
rasponEaval pela MEsma Fespondars o ingusniio canstituido de intormagies sobre dadas pessoaie, clinicos
# abstitricos. Sario analisados inoos as dados pessaals & do nascmento Que consiem no prontuEna da
CIANGH.

Analiza astalistica: Ao fermino da coleta de dados, 08 resultedcos oblidos sarfo compilados & analisadas
oonsdarEndo aR prassUR0sias No astuda, Em lodas os mshas sard fxada o nivel da significlneia de 5%,
Para iodas as andises serd ulilizado o programa SAS pam Windoss, versio B.13. Resullados esperados;
Com o8 resuliades desta estudo prelende-se astabelecer agdes de raling de disgndstico & tratamanio das
Alteractas dansnas oom o objetn de interfanr, da foma positiva, na reducio das epaussias negativas
e suas complicagies, berm coma melhor drecionar 8 prdlica clinica prévenliva & [ersplulics nos ssricos de
saida.

Tamanho da Amistra na Brasil; 240

Ercmmeco:  Chdoas Busgned | ah

Huwrro: Rshdo Jenor CEI E8164T
ur: BF Mumcipe:  BOTUCATU
Talatone:  (12136850- 16808 Ermal:  capal upnb e 5

Eugims O b X
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Anexo 10

TEEMOD DE CONSENTIMENTO LIVEE E ESCLARECIDND
(TERMINOLOGIA OBRIGATORIA EM ATENDIMENTO A RES0LUCAQ 466/12-CHE-ME)

A orisnga {moma), filboa) da
{noms) sob zua responabilidads estd
sando convidadols) & pamicipar da pasquisa chamada “ASSOCIACAO DO DIAEETES MELLITTS
GESTACTONAL COMOS DEFEITOSDE DESENVOLVIMENTO DE ESMALTE NADENTICAD
DA CRIANCA™, gue pretands verificer a interfersncia da gestagio complicada palo disbates ma ocomsncia
da dafsitos de desanvolvimento de esmalta.

A crisnga foi salecionada a participar dosza pasquiza por apresantar caractersticas qua 22 adaguam a
stz estndo. A pesguiza consta de alsumas perpumtas 2obre sua vida passoal, historico ds dosngas @ habitos
de vida, a da exams clinico odontolagico. A entrevizta durars carca da cinoo minutos @ 0 sxame carca de 10
minutos.

A entravista com o responsaval sord sobes ooorEncia de tranmas dentaries, doengas da orianga 2
habitos do escovagho o higienizacin dontal. Para a avaliagin clinica odontolosica tedas a2 pormas da
bicssaguranca serdp ssgnidas, como o o de lovas @ matsrisl esterilizado. A crismga ssra posicionada
deitada na macs 2, com a gjuda da afastadors: bucaiz, of dentss sardp examinados com wso de aspalho,
sonda 2 fooo de luz Em seguida zora feita fotoprafia doe demte: pars amalize da extemsdo da possival
alteracin. A obtengao doe dades do nascimento da orianga @ obetStrices da mas 2or3 po prontuario.

O procadimento tem por finalidada avaliar a eoomencia da dafeites da dasanvolvimeanto da ezmalta
nos dantes “da leits™ a permanantas. O conhacimanto dessas caractarizticas facilita o tratemanto 2 pravengio
de altarapie: @ poesivelments sstabalacer ralacdo com o DMabatss matemo = propor rotines da diasnostico 2
tratzmanto durants 3 gestagdo.

Caso vood ou & Crisngs ndo queirsm perticiper da pesquiza 2 peu dirsito 2 izzo ndo val interfarir am
zau acompanhaments po Ambulatorio da Padiatia  Veod pode retitar ssu consentiments, om quralqesr
fasa da poasquiza sam nenhum prajumzo.

E zarantido total zigilo do z20 poma, resultado de sxams ou dosnga em rslagio aos dados relatados
nasta pesquiza

Viood responsaval pela crianga recshera vma via desta termo, 2 outra via sari mantida em arquive
pelo pesguizados pof Cinoo SDos.

Qualguer dirvida adicional, voos podera entrar em contate com o Comité da Etica em Pasquiza palo
do foms: (14) 3ER0-1608 / 1600,

AUTORIZACAQ PARA PARTICIPAR DA PESQUISA

Noma do respensaval:
Mome da crisngs perticipants:

Aszzinatura:

Tawmna Pasoon Doata: ! ! Azzinaturs:

Orisntadors Drofa Dim Mlarilza Visira Cunha Fudea, Av. Prof Mlontenamro, =/'n - Distrito da Fubido
Jumior, Botocaru - 5P, 13618-687 E-mail: mat_learLzza Email. com

Pezguizader: Tawana Pascon, Foua Expedicionarics, 500, Curinhos, 5P

i—'mle {14) 3324 8326 - Calular {14) #0631 35028, E-mail: tewpascon@hotmail com
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