UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGCAO EM ODONTOLOGIA
-~ NIVEL MESTRADO -

AREA DE CONCENTRACAO CLINICA ODONTOLOGICA
— ENFASE EM ODONTOPEDIATRIA -

AVALIACAO IN SITU DA COMPOSICAO DO
BIOFILME E DA PROGRESSAO DE LESOES
CARIOSAS EM ESMALTE DE DENTES
DECIDUOS E PERMANENTES HUMANOS, NA
PRESENCA E NA AUSENCIA DE DENTIFRICIO
FLUORETADO.

Gisele Pedroso Moi

Porto Alegre
Dezembro, 2005.



UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL

FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUACAO EM ODONTOLOGIA
- NIVEL MESTRADO -

AREA DE CONCENTRAGCAO CLINICA ODONTOLOGICA
— ENFASE EM ODONTOPEDIATRIA -

Linha de Pesquisa
Diagndstico de Afecgdes Buco-Faciais

AVALIACAO IN SITU DA COMPOSICAO DO BIOFILME E DA
PROGRESSAO DE LESOES CARIOSAS EM ESMALTE DE
DENTES DECIDUOS E PERMANENTES HUMANOS, NA
PRESENCA E NA AUSENCIA DE DENTIFRICIO FLUORETADO.

Gisele Pedroso Moi
Orientador: Prof. Dr. Fernando Borba de Araujo

Dissertacdo apresentada ao Programa de Pds-
Graduacdo em Odontologia, Nivel Mestrado, da
Universidade Federal do Rio Grande do Sul como
pré-requisito final para a obtencdo do titulo de
mestre em Clinica Odontoldgica, énfase em
Odontopediatria.

Porto Alegre, dezembro de 2005.



Dedico este trabalho...

Aos meus queridos pais, Paulo e Valquiria, que me ensinaram 0S mais nobres

valores da vida e por isto cheguei até aqui.

A minha querida irmd, Paula Cristina, que nunca mediu esforcos em demonstrar seu

carinho e amizade.

Ao meu querido Alecxander Marcelo, que muitas vezes buscou 0 meu sorriso e eu

estava ausente, cheia de pressa e Compromissos...



Agradecimento a Deus

“Formastes-me desde o ventre da minha mée e me designaste a ser um instrumento
em vossas maos. Destes-me a sabedoria para discernir, alegria e entusiasmo, para transmitir
aos que estavam ao meu lado...coragem para lutar e perseveranca para vencer...”.

Senhor hoje eu percorro este caminho que um dia trilhastes para mim...

Obrigada por ser o que sou e chegar onde estou.



Agradecimentos aos Pais

“De vocés, Paulo e Valquiria, recebi o dom mais precioso do universo — A Vida”.

Somente por isso, ja seria infinitamente grata, mas vocés, ndo satisfeitos... revestiram
minha existéncia de amor, carinho e dedicacdo e cultivaram, em meu ser, todos os valores
que fizeram com que eu me tornasse uma pessoa consciente e responsavel.

Abriram as portas do meu futuro e iluminaram o meu caminho com a luz mais
brilhante que puderam encontrar: O Estudo.

Trabalharam dobrado, sacrificaram seus sonhos em favor dos meus. N&o foram
apenas pais...foram sobretudo amigos e companheiros. Pois, mesmo nas horas em que
meus ideais pareciam inatingiveis e o estudo um fardo pesado demais, estiveram sempre
comigo.

Inmeras foram as vezes que 0 meu cansago e preocupacdo foram sentidos e
compartilhados por vocés, numa unido que me incentivaram a prosseguir...

Hoje, procuro entre palavras aquela que gostaria que seus coragdes ouvissem do meu.
E, s6 encontro uma simples e sincera palavra: Obrigada!!!

Poppy e Mammy, obrigada pela compreensdo quando me distanciei da familia
apegando-me aos livros. Obrigada, por tudo o que fizeram por mim sem que, a0 menos, eu
soubesse. Obrigada pelo sonho que realizo neste dia... E, obrigada pela ligdo de amor que
me ensinaram durante toda a minha vida.

Agradeco sempre a Deus por ser filha de pais tdo maravilhosos.



Agradecimento a minha querida irmd, Paulinha

Na vida...O Senhor por diversas vezes presenteou-me com béngdos maravilhosas... E
vocé querida irma, com certeza € uma delas!!!

Agradeco a Deus todos os dias por ter trazido vocé ao berco de nossa familia!

Peco desculpas pelos momentos em que estive ausente fisicamente em sua vida. Mas
tenho certeza que estes momentos, apesar da saudade, foram fundamentais para 0 nosso
crescimento. Nossa diferenca de idade é pequena perante 0 nosso amor!

Paula Cristina, vocé é 0 anjo que veio para alegrar o meu coracdo. Obrigada, pelo

carinho, apoio e dedicacao...

Agradego ao meu querido, Alecxander Marcelo da Costa...

O tempo passou, e com ele as horas tristes das despedidas e da auséncia. A satisfacao
deste dia também deve ser sua. Pois, mesmo distante, esteve sempre presente com uma
palavra amiga... Marcelo, o seu amor, estimulo e carinho foram o combustivel que me
auxiliaram a esta conquista.

A vocé: o sonho, 0 abraco, o beijo e o futuro.

Vi



Agradego ao meu Orientador

Prof. Dr. Fernando Borba de Araujo por ter participado da minha formagéo
intelectual, cientifica e crescimento pessoal desde a especializacdo. Agradeco pelos
conselhos, ensinamentos, presenca, seguranca, incentivo, dedicagdo, inteligéncia e
honestidade em todo esse tempo. Agradeco por ter encontrado uma pessoa tdo especial
como o senhor. Dr. Fernando, o senhor merece tudo 0 que representa para nds, por que nao

és somente excelente no que faz, és melhor ainda como pessoa. Obrigada por tudo!

vii



Agradeco a minha “Vovuxa’, Ormelinda:

Minha alegria seria imensa se estivesses aqui, Vovo!

Sempre acreditou em meus sonhos, sonhastes junto comigo a realizagcdo desta
conquista...

Apesar te terem surgido alguns obstaculos, para que este sonho se tornasse realidade,
sempre encontrei o teu abraco forte para me confortar e me encher de coragem e incentivo.

Hoje vovo, sinto muito ndo poder lhe dar aquele abraco tdo desejado...Sinto-me t&o
pequena diante do esplendor, da enfermidade da vida, que as palavras me fogem, a emogéo
me cala...

N&o poderei ver o seu sorriso cheio de orgulho e satisfacdo, nem seu gesto de enxugar
a lagrima timida cheia de vaidade do teu rosto...

Hoje a tua auséncia me faz sentir como nunca antes... €, mesmo que algumas lagrimas
vertam dos meus olhos, ante a falta fisica do teu abrago, estas ndo serdo suficientes para
obnubilar & certeza de que podes me ver...

E maior que a saudade, é a certeza de que vocé comemora junto comigo mais este

sonho realizado. Obrigada por tudo querida!!!

viii



Agradeco aos meus queridos tios, Carlos Domingos Moi , Ivone Gazzoni Moi,
Jone Antonio Moi, Paula Eliane Nitz Moi e Luis Augusto Moi:

A amizade foi crescendo a medida que o tempo foi passando...E o tempo passou...
foram 2 anos de muita saudade, carinho e compreenséo.

Novos desafios foram surgindo em minha vida, e vocés sempre estavam por perto...
Houve dificuldades, momentos de angustia e soliddo... Que eu superei prontamente com o
apoio de vocés...Abriram a porta de suas casas e receberam-me como filha!

Obrigada meus tios, a casa de vocés foi a minha segunda casa. Obrigada por tornarem

a minha vida mais feliz e divertida e, sobretudo por me amarem como uma filha!!!



Agradego a minha amiga, 1zamara e a familia Oliveira!

Deus sempre esta lancando em nosso jardim sementes de amizade..Mas, como
qualquer ser vivo, a amizade necessita de cuidado, alimentacdo, &gua,....e mesmo assim,
tendo tudo isso, as vezes ndo sobrevive...necessita de afinidade, carinho e compreenséo.

Vocés foram as sementes que Deus langcou no meu jardim da amizade...que
brotaram... fazendo o meu jardim mais lindo...

Obrigada por tornarem 0s meus momentos em Porto Alegre mais agradaveis e

felizes!!!



Agradecimentos ao corpo docente do Programa de Pos-Graduagdo em
Odontologia!

Agradeco aos meus verdadeiros mestres que, além de ensinar extensos assuntos
pertinentes ao oficio, apesar de todas as dificuldades, preocuparam-se também em
transmitir sua vontade, esforco, prazer, dedicacdo e realizacdo pessoal; aos meus
verdadeiros mestres que, quando solicitei auxilio, sairam sem hesitar do trono de sua
onipoténcia. Aos meus verdadeiros mestres que estabeleceram as bases do meu perfil

cientifico perante 0 mundo, agradecgo por terem sido sempre um modelo a seguir.

E aos funciondrios...

S840 muitos os responsaveis pela conquista deste sonho, mas 0s que estdo por detras
dele nem sempre recebem meéritos justos. Sei da amizade, paciéncia e importancia dos

funcionérios... por isso dedico também a vocés este momento!

Xi



Agradego também...

A CAPES, pelo auxilio com a bolsa de estudos.

As minhas queridas amigas, Adriana Paes Leme, Carla Pitoni, Juliana Barata, Viviane Zis
de Araujo e Leticia Mattuella, por estarem sempre presentes em todos 0s momentos, pela
seriedade, competéncia, pela amizade e companheirismo... Obrigada por tudo!

As minhas companheiras de pesquisa, Marilia Ferreira Corréa, Juliana Samento Barata,
Fernanda Wolff Scarton., Fernanda Murussi Domingues, Lisiane Bernardi, Ana Claudia
Lopes de Araujo, Rosane Terezinha Stona de Carvalho, Maria Elizabete Bresolin, Candice
Haas Buchfink, Renata Franzon, pela dedicacdo e auxilio constante na realizagdo desta
pesquisa. Vocés foram imprescindiveis...Obrigadal

A minha querida amiga e companheira de todos os momentos, Julcelaine Oliveira da Silva.
Meus avos, Eloyr Pedroso e Tito C. Pedroso, por todo o amor e carinho.

Ao meu tio Heércules, por sua forma inocente e pratica de observar a vida.

A minha prima, Ana Lucia Ozelame, por toda a amizade, dedicacédo e convivio.

Aos meus colegas de profisséo, Dra. Eliane S. Garcia Leite, Dr. Darwin Vaz de Lima,
Zeila Attuy Goncalves, por todo o seu carinho, apoio e amizade.

Aos professores, Dra. Anna Christina Medeiros Fossati, Dra. Gertrudes Corcdo, Dra.
Carmem Saavedra, Dr. Pedro L. Rosalen, pela amizade e colaboragéo cientifica.

Ao prof. Dr. Jaime Cury e a prof. Dra. Altair A. Del Bel Cury, por toda a confianca, apoio e
incentivo na realizacdo desta pesquisa.

A prof. Dra. Cinthia Tabchoury, por toda amizade, carinho e sobretudo pela dedicagéo
constante. Obrigada!

Ao Waldomiro Vieira Filho, José Alfredo da Silva e Greice Josiane Rocha Toledo, pela
seriedade, competéncia e auxilio constante na realizacao desse estudo.

Ao prof. Dr. Marcelo Giannini, por todo auxilio e confianca.

Xii



Aos amigos, Juliana Marchi, Lisiane Bernardi, Patricia Ferreira, Marcia Delgado de Avila,
Isabel Cristina de Araudjo Siqueira, Débora Heller, Carolina Patricia Aires, Carolina Bezerra
Cavalcante NObrega, Maximiliano Sergio Cenci, Renzo Alberto Cchauana Vasquez,
Glauber Santos Vale, Rodrigo Alex Arthur, Livia Maria Andal6 Tenuta, Patricia Xavier e
Celso S. Queiroz, por todo o auxilio e convivio.

A todos que contribuiram de alguma maneira para a realizacdo deste trabalho.

Xiii



“A odontologia é uma profissdo que exige dos que a ela se dedicam o
conhecimento cientifico de um médico, a destreza manual de um cirurgido, o
senso estético de um artista e a paciéncia de um monge.”

(Pio XII)

Xiv



SUMARIO

RESUMO

ABSTRACT

1. INTRODUCAO GERAL
2. REFERENCIAS GERAIS
3. PROPOSICAO

4. CAPITULOS

4.1. A contemporary approach of the caries progression rates in pediatric dentistry:
An insight review.

4.2. In situ effect of F dentifrice on caries lesion progression in deciduous and

permanent enamel and biofilm composition.

5. CONCLUSAO GERAL
ANEXO |

ANEXO | |

XV

43

44

45



RESUMO

Evidéncias na literatura sugerem que a velocidade de progressdao de carie pode ser
influenciada por diversos fatores, entre eles as peculiaridades quimicas, morfoldgicas e
fisiologicas pertinentes aos dentes deciduos e permanentes. Estas informagdes sao
fundamentais para a correta abordagem clinica do paciente odontopediatrico,
principalmente quando esta ndo for invasiva. Este estudo in Situ avaliou a progressao de
lesdes cariosas em esmalte de dentes deciduos e permanentes, em um mesmo desenho
experimental, na presenga e na auséncia de dentifricio fluoretado (1100 ppm NaF). Onze
voluntarios, em duas fases distintas, utilizaram um dispositivo palatino de acrilico contendo
blocos de esmalte deciduos e permanentes. Estes blocos foram tratados com sacarose 20%,
8x/dia, por 7, 14 e 21 dias. O biofilme formado sobre os blocos dentarios foi coletado para
analise bioquimica e as perdas minerais dos mesmos foram acessadas através da inspegao
visual (IV), microdureza transversa (AZ) e microscopia de luz polarizada (MLP). Os
resultados foram submetidos ao teste de Tukey (p=0,05) e mostraram que o biofilme
formado na presenca de dentifricio fluoretado apresentou maiores (p<0,05) concentragdes
de Ca, Pi, F que o tratado com dentifricio placebo. A concentracio de PI foi
significativamente maior no biofilme tratado com dentifricio placebo. Os fatores substrato,
dentifricio e tempo influenciaram de forma significativa nas perdas minerais mensuradas
através da IV, AZ e MLP. Em todos os periodos e fases estudadas, a velocidade de

progressao de carie no esmalte do dente deciduo foi maior que no permanente (p<0,05).



ABSTRAC

The literature evidences suggest that carious progression rate can be influenced by various
factors, among these: the chemical, morphologic and physiologic peculiar characteristics of
the deciduous and permanent teeth. This information is fundamental to a correct pediatric
patient approach, mainly when this approach is not invasive.

This in situ study evaluated the of carious lesions progression in the deciduous and
permanent tooth enamel, in the same experimental design, with and without fluoride
dentifrice (1100 ppm NaF), in two distinct phases, with or without fluoride dentifrice.
Eleven volunteers wore a palatal appliance containing deciduous and permanent enamel
blocks. These blocks were treated with sucrose 20% 8x/day for 7, 14 and 21 days. Then, the
biofilm which was formed on the deciduous and permanent enamel surfaces were collected
for analysis and the enamel mineral losses were assessed in the blocks through visual
inspection (VI), cross-sectional microhardness (CSMH) and by polarized light microscopy
(PLM). The outcomes were analyzed by Tukey test (p<0.05). The outcome’s researches
showed that the dental biofilm in the presence fluoride dentifrice had bigger Ca, P;, and F
concentration than the dental biofilm treated by placebo dentifrice. The IP concentration in
the biofilm treated by placebo dentifrice was significantly greater than biofilm treated by
fluoride dentifrice. The substrate, dentifrice and time factors fluoride dentifrice influenced
the mineral losses measures (VI, AZ, PLM). The carious progression rates in deciduous

enamel were faster than in permanent enamel in all periods and phases (p< 0.05).



1. INTRODUCAO GERAL

A carie dental ¢ uma doenga infecciosa cronica multifatorial biofilme-dependente
(Marsh, 1995; Thylstrup e Fejerskov, 2001). Entretanto, a atividade do biofilme ¢ modulada
por muitos fatores, como dieta, saliva, fluor, tempo, higiene oral e suscetibilidade da
superficie dental (Marsh, 1995; Cury, et al, 1997; Kidd e Fejerskov, 2004). A interacao
entre estes fatores e o biofilme dental determina a incidéncia e prevaléncia da doencga cérie
(Marsh, 1995; Thylstrup e Fejerskov, 2001). Assim, o incremento das lesdes cariosas € a
sua progressao refletem a atividade do processo carioso (Pitts, 1983).

O surgimento de lesdes cariosas ¢ determinado pela velocidade de progressao das
perdas minerais decorrentes do processo de desmineralizagdo (Araujo et al., 2005). Seus
sinais podem variar desde de perdas minerais ao nivel ultraestrutural até a destruicao
completa do elemento dental (Thylstrup e Fejerskov, 2001).

A incidéncia de lesdes cariosas tem sido avaliada por alguns estudos (Berman et al.,
1973; Pitts, 1983). No entanto, ha poucos relatos na literatura a respeito de sua progressao
(Pitts, 1983). A maior parte dos estudos que determinam a velocidade de progressdao de
lesdes cariosas sao realizados em dentes permanentes (Grondahl e Hollender, 1979; Pitts,
1983). Estes mostram que sua progressdo tem se apresentado como um processo lento
(Silverstone, Hicks e Featherstone, 1988), sendo influenciada pela atividade cariosa do
individuo (Ismail, 2004).

Estes achados podem ter uma relevancia particular para a odontopediatria.
Considerando que os dentes deciduos possuem um ciclo bioldgico limitado na cavidade
bucal, eles podem esfoliar muito antes que a lesdo cariosa evolua, acometendo a parte

interna do tecido dentindrio (Murray e Majid, 1978; Craig, Powell e Cooper, 1981).



Embora existam informagdes escassas sobre a velocidade de progressao de lesdes
cariosas na denti¢do decidua, a literatura sugere que a sua velocidade de progressao ¢ maior
do que nos dentes permanentes (Pitts, 1983).

Além de ser influenciada pela atividade cariosa do individuo, a velocidade de
progressao de carie ¢ influenciada por outros fatores (Sonju-Clasen e Ruyter, 1997). Assim,
variagcdes na composi¢do quimica, na morfologia e nas caracteristicas fisiologicas entre
dentes deciduos e permanentes (Mortimer, 1970; Sonju-Clasen e Ruyter, 1997) podem
influenciar na velocidade de progressdao de lesdes cariosas (Pitts,1983; Schwartz et al.,
1984; Peyron et al., 1992).

O esmalte dos dentes deciduos, além de apresentar menos prismas na superficie
externa, possui espagos intercristalinos maiores que os permanentes (Ripa et al., 1966),
apresentando assim, maior porosidade que o esmalte permanente (Shellis, 1984; Sonju-
Clasen et al., 1997). Os dentes deciduos possuem um menor grau de mineralizagdo, baixo
contetido de fosforo, e um alto contetido de carbono (Sonju-Clasen et al., 1997). Além
disso, o esmalte deciduo contém um maior conteido de carbonato que o do seu sucessor,
(Sonju-Clasen et al., 1997; Sonju-Clasen e Ruyter, 1997) possuindo a metade da espessura
do permanente, sendo seus prismas aproximadamente 2 um menores do que os do esmalte
do dente sucessor (Mortimer, 1970). Quando comparado ao permanente, o esmalte do dente
deciduo apresenta menor contetido de fluor em todas as profundidades (Mellberg et al.,
1970).

Por isso, muitos estudos sugerem que a velocidade de progressao de carie no esmalte
dos dentes deciduos ¢ aproximadamente 1,5 vezes mais rapida do que no permanente (Pitts,

1983).



Embora as evidéncias cientificas demonstrem que a carie dentaria ¢ uma doenga
biofilme-dependente, ela pode ser controlada a partir da abordagem dos seus fatores
etiologicos. O fluoreto presente no meio bucal é capaz de reduzir a desmineralizacdo do
esmalte provocada pelos acidos produzidos pelo biofilme dental cariogénico (Tenuta et al.,
2005). Porém, existem poucos estudos comparando a velocidade de progressao da doenca
carie na denti¢ao decidua e permanente em um mesmo desenho experimental.

Num programa de aten¢ao odontoldgica a crianga baseada no diagnéstico oportuno da
atividade da doenga, as informagdes sobre a velocidade de progressao das lesdes cariosas,
em ambas as denti¢des, sdo de grande relevancia clinica, pois possibilitam uma adequada
abordagem das mesmas.

Assim, os objetivos deste estudo foram realizar uma revisdo da literatura sobre a
velocidade de progressdo de lesdes cariosas em ambas dentigdes humanas, como também
avaliar in situ a composi¢do do biofilme dental e a velocidade de progressdo de lesdes
cariosas em esmalte de dentes deciduos e permanentes humanos, na presenga e na auséncia

de dentifricio fluoretado.
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3. PROPOSICAO

Esta dissertacao de mestrado sera apresentada na forma de dois capitulos, tendo como

objetivos:

Capitulo 1: Discutir, com base na literatura, a velocidade de progressdo de lesdes

cariosas em dentes deciduos e permanentes.

Capitulo 2: Avaliar, in Situ, a composi¢do do biofilme e a velocidade de progressao
de lesdes cariosas no esmalte de dentes deciduos e permanentes humanos, na presenga e na

auséncia de dentifricio fluoretado.



4. CAPITULOS

CAPITULO 1: A contemporary approach of the caries progression rates in pediatric
dentistry: an insight review. GP Moi, AF Paes Leme, CPM Tabchoury, JA Cury; FB

Araujo. De acordo com as normas do periddico “Journal of Dentistry”.

CAPITULO 2: In situ effect of F dentifrice on caries lesion progression in deciduous and
permanent enamel and biofilm composition. Moi, AF Paes Leme, CPM Tabchoury, FB

Araujo; JA Cury. De acordo com as normas do periddico “Journal of Dental Research™.
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SUMMARY

The caries progression rate is influenced by several factors. Evidences in the literature
suggest that peculiar characteristics of deciduous and permanent teeth can influence it. The
pediatric dentistry must look for additional knowledge about the health-disease process.
Information about caries progression rates is important in the planning of treatment, in
determining the correct clinical approach, and in the evaluation of appropriate time
intervals for dental recalls. Thus, the dental practice should promote the clinical approach
that overcomes the simple decision of restoring or not the affected tooth. Therefore, it is of
a great scientific relevance the accomplishment of an insight study review based on the
literature that clearly approaches the caries progression rate in deciduous and permanent

dentition.
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INTRODUCTION

Dental caries is a chronic multi-factorial infectious disease that involves interactions
among diet, saliva, biofilm or dental plaque, and a susceptible tooth surface. >

The development of the caries lesions results from an imbalance between
demineralization-remineralization of enamel.' This imbalance, with predominance of
demineralization, is due to a biofilm accumulated over teeth, without mechanical
disturbance and supplemented with fermentable sugar. > **¢?

Then, since the biofilm is always being formed and always metabolically active, it has
been suggested that the caries process might be regarded as a ubiquitous and natural
phenomenon.® On the other hand, there are several factors other than the composition and
thickness of the biofilm that will influence the magnitude of the decreases of the pH." >3
" This process cannot be prevented, but the cariogenic biofilm formation can be controlled.'
Therefore, the caries increment and its progression reflect the carious activity process.”

It is important to point out that the term “caries” can be used to refer to both the caries
process and the caries lesion that are formed as a result of that process.7 Despite of the
progress in understanding the caries process, the caries “cavities” are not synonymous of
carious activity process.” The caries “cavity” is a clinical signal that a tooth lost mineral due
to the caries process. But, this clinical signal, when it considered alone, is not able to show
the activity of the carious process.” Then, the dental caries process must overtake the
“cavity” cut off and should include the etiological factors that can promote the caries
progression.” 102411
The contemporary dental practice must look for additional knowledge about the

health-disease process. The modern dental practice must promote the clinical approach that

overcomes the simple decision of restoring or not the affected tooth.” 102!
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In a model of oral health promotion, considering the control of individual’s carious
activity, information about carious progression rates is important in the planning of
treatment, in determining the correct clinical approach (invasive or not), and in the
evaluation of appropriate time intervals for dental recalls.” ' Such information would have
additional significance taking into consideration that incidence, prevalence and the
progression rates of dental caries are different in children’s dentition around the world.'* "
Surprisingly a few number of researches have been devoted to the study of the carious
lesions progression rates, or the lack of them.®

The majority of the studies that determine the speed of carious lesions progression are
carried through in permanent teeth.® They show that their progression has been presented as
a slow process ', which may be followed up if lesion’s carious activity is controlled.’
Thus, an incipient caries lesion may take an average of 3-4 years to involve the dentin
tissue.®

In this way, it is of a great scientific relevance the accomplishment of an insight study

review based on the literature that clearly approaches the caries progression in deciduous

and permanent dentition.

MATERIALS & METHODS
Experimental Design

This is a systematic literature review study. It was included in this review all
researches that analyzed the carious progression rate, in both human dentition, in the same
experimental design. They were looked for independently on the basis of key words (dental
caries, caries progression, deciduous tooth, permanent tooth). But, this assumption was

found only in two electronic data bases (ncbi and bireme).
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Caries Progression in Pediatric Dentistry

The caries progression rate is influenced by several factors.'® Among these are
variations in the chemical composition, morphology and physiological characteristics of
deciduous and permanent teeth.'® '® The literature indicates that these differences can
influence the caries progression speed.® '? 42

Deciduous tooth enamel often contains prismless enamel in outer surface, with larger
intercrystalline spaces than permanent tooth.”' The enamel of deciduous tooth has more
porosities than the permanent one,'’ because the interprismatic fraction and the prism-
junction density are significantly greater in deciduous than in permanent.”? Deciduous tooth
presents a lower degree of mineralization, lower content of phosphorus, and a higher
content of carbon dioxide.'” Besides that, it contains significantly more type A carbonate
than in permanent, and the total content (sum of type A and type B carbonates) is also
significantly higher in deciduous enamel than in permanent tooth.'® '’ Deciduous enamel is
half as thick as permanent enamel, and the enamel prisms in deciduous enamel are
approximately 2 pm narrower than those in permanent enamel.'"® The deciduous enamel
also presents lesser fluoride at all depths than permanent one.*

Thereby, some studies suggest that caries progression rate in deciduous enamel is
approximately 1.5 times faster than in permanent one.® Ando et al. (2001) showed through
a diagnostic study that the lesions depth is greater in deciduous enamel than in permanent,
on average, when chemically demineralized for the same period.

The first step to control and to prevent some diseases is to collect and analyze
information of the prevalence/incidence and etiologic factors that are involved in them.’ By

the analyses of this information, the oral health community realized that if the biofilm
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activity were controlled, the carious progression rates could be controlled too. In this

meantime, some researches were done in order to get to this conclusion.

RESULTS
Looking for evidences

Although there are many studies about caries development, surprisingly, there is little
research devoted to study the carious progression rate in both human dentitions.

Therefore, Pitts (1983) made a review of the literature about caries progression. He
examined the researches, which have monitored caries progression in posterior approximal
enamel surfaces, in deciduous or permanent teeth, by reference to the size of radiolucency
which was seen on bitewing radiographs. This review indicated that the majority of
approximal caries had a slow progress, and large numbers of lesions remained unchanged
for long periods. He compared the results of the studies through the mathematical model of
negative exponential. Then, the results of the compared studies were that the mean time,
which a lesion remains radiographically confined to the permanent enamel is of the order of
3-4 year and 1-2 years in deciduous enamel, although in caries active individuals a much
lower time, is reported.

With different results found between caries active and caries inactive individuals,
Sonju-Clasen et al. (1997) were compared initial caries development in fluoridated and
non-fluoridated deciduous and permanent enamel in Situ. These caries lesions were
analyzed by means of quantitative microradiography and confocal laser scanning
microscopy. The enamel slabs were mounted in removable appliances and they were worn

for 4 weeks. They found significantly larger lesions developed in deciduous than in
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permanent enamel, when no topical fluorides were used. Fluoride mouthrinsing partly
prevented lesion development in deciduous and completely in permanent enamel.

In order to look for appropriate time intervals for recalls of dental child patients and
the right moment to choose for an invasive treatment when necessary, Vanderas et al.
(2003) made a 4-year prospective study. Thereby, their research investigated the survival
rate and median survival time of different stages of proximal caries in mixed dentition from
bitewing radiographs taken at one year interval over a period of four years. So, they
concluded that the progression of the external-half of enamel lesions of the first permanent
molars is lower for the first 3 years and becomes faster thereafter; and as the time period
that the teeth are exposed to increased cariogenic factors, the progression of the proximal
caries is faster for all stages of the lesion in deciduous teeth.

At the same time, Issa et al. (2003) investigated the incidence of artificial sub-surface
caries lesion formation in the enamel of deciduous and permanent teeth in vitro. So, they
quantitatively compared the mineral content and the distribution of these lesions and
assessed the possible influence of the fluoride upon the lesion parameters. The research
showed that fluoride significantly reduced the severity of sub-surface caries lesions formed
in vitro, but there were no differences in lesion parameters between permanent and

deciduous teeth.

DISCUSSION

Dental caries is a chronic multi-factorial infection disease."”* It has been considered a
biofilm-dependent oral disease. However, the activity of the biofilm is modulated by many
factors such as diet, saliva, fluoride, time, oral hygiene, and a susceptible tooth surface.’ 3

a4 7 The interactions among these factors and dental biofilm determine the incidence and
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prevalence of dental caries." * Therefore, the caries increment and its progression reflect the
carious activity process."

Dental biofilm is always formed and it is always metabolically active.® Although, this
process cannot be prevented, the cariogenic biofilm formation can be controlled.'
Therefore, even if dental caries is considered a biofilm-dependent oral disease, the caries
incidence can be prevented and the caries progression can be followed-up if the cariogenic
biofilm formation is controlled. In this way new lesions could be prevented and the existing
ones could be inhibited."

Evidence based dentistry must promote the clinical approach, which overcomes the
simple decision of restoring or not the teeth with carious lesions. The contemporary
dentistry must look for additional knowledge about the health-disease process, and the
modern dental practice must be based on oral health promotion model. So, information
about caries progression rates is important in the planning of dental health promotion, in
determining the correct clinical approach, and in the evaluation of appropriate time
intervals for dental recalls.'® %41

There are some studies, which have showed that dental caries progression has been
presented as a slow process,' that is able to take some years so that an incipient caries
lesion progresses and involves the dentin tissue.® These findings can present a particular
relevance for the dental child, because deciduous teeth have a limited biological cycle in
the oral mouth and can exfoliate before the carious lesions have involved the inner part of
the dentin.'” "> Although many studies have been made about caries development, there are
few researches devoted to compare the carious progression rate in deciduous and in

permanent teeth.
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Thus, Pitts (1983) looked for the caries progression parameters in deciduous and
permanent teeth, because he knew that carious progression rate is influenced by several
factors. Among these are variations in the chemical composition, morphology and
physiological characteristics of deciduous and permanent teeth.'® '* Therefore, he made a
review of the works, which have monitored caries progression in posterior approximal
enamel surfaces, in deciduous or permanent teeth, by referring to the size of radiolucency
seen on bitewing radiographs. Then, the results of the compared studies showed that the
mean time in which a lesion remains radiographically confined in the permanent enamel is
of the order of 3-4 years and 1-2 years in deciduous enamel, although in caries active
individuals the carious progression rate is quicker. But, these results must be carefully used
in dental practice, because they were obtained by studies’ outcomes with different
experimental designs.

Taking into consideration faster carious progression rate in caries active individuals,
Sonju-Clasen et al. (1997) studied initial caries development in fluoridated and non-
fluoridated deciduous and permanent enamel in situ. They found significantly larger lesions
developed in deciduous enamel than in permanent when no topical fluorides were used, and
showed that fluoride partly prevented lesion development in deciduous enamel and
completely in permanent one. Although, this study supports the hypothesis that deciduous
enamel is more susceptible to caries than permanent one, its experimental design does not
permit to get to this conclusion, because the same volunteer did not participate in both
phases of the study. And also, the enamel slabs were obtained from teeth with different
maturation degrees. The permanent enamel was taken from newly erupted premolars
enamel and the deciduous enamel from mature teeth. This may have contributed to different

results of the fluorinated group. Even if this study shows that carious progression rate in
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deciduous enamel is faster than permanent enamel, its results may be questioned because
they used an unsuitable experimental design.

Vanderas et al. (2003) suggested through the results of their study that the progression
of the external-half of enamel lesions of the first permanent molars is lower for the first 3
years and it becomes faster thereafter. But if these teeth are exposed to increased cariogenic
factors, the progression of the proximal caries will be faster for all stages of the lesion. In
deciduous teeth, the progression rate is fast in all stages. Maybe, these results can help to
find appropriate time intervals for recalls of dental child and the right moment to choose for
an invasive treatment when necessary. But, the preventive measures applied in this study do
not consider the presence of patient’s carious activity and the efficiency of the preventive
measurements used in the study were not controlled. Thereby, it is difficult to apply this
study’s outcomes in dental child approach.

On the other hand, Issa et al. (2003) showed that fluoride significantly reduced the
severity of sub-surfaces caries lesions formed in vitro. It has been reported that different
preventive measures, especially fluoride, have a significant effect on retardation of the
lesion progression. However, the researchers did not find any differences in lesion
parameters between permanent and deciduous teeth. This may have happened because of
the experimental design of this study. There were differences in enamel porosities and
chemical composition due to different degrees of maturation of permanent and deciduous
enamel.

In contemporary pediatric dentistry practice, it is very important to set up an attention
model based on opportune diagnostic of caries activity and the establishment of the
appropriate treatment, because many teeth may exfoliate before restorative treatment is

required." In this model, the patient must be regularly followed-up. Therefore, the results
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of these previous studies will be able to give support to further studies. Thus, it is suggested
the need of a study with an experimental design, which reproduces the oral mouth

environment.

CONCLUSION

Although the scientific evidences show that the dental caries is a biofilm-dependent
oral disease, it can be controlled by an approach of etiological caries factors. There are only
few studies about caries progression both in deciduous as well as in permanent teeth, using
them in the same experimental design. At the same time, the information about caries
progression rates is of great clinical relevance to determine the correct caries lesion
approach, considering the no-invasive treatment. According to the peculiarity of each

dentition there should be further studies in which the clinical situation could be reproduced.

ACKNOWLEDGMENTS

We would like to thank CAPES for the financial support.

REFERENCES

1. PD, Marsh, The role of microbiology in models of dental caries, Advances in Dental
Research 9 (1995), pp. 244-254.

2.V, Baelum, O, Fejerskov. Diagnosis of dental caries: a reflection moment the way of the
intervention. In: O, Fejerskov, E, Kidd, editors. Dental caries: The diseases and its clinical

treatment (in Portuguese). Sdo Paulo: Santos; 2005. pp.102-110.

21



3. JA, Cury, MAB, Rabello, AA, Del Bel Cury, In situ relation between sucrose exposure
and the composition of dental plaque, Caries Research 31 (1997), pp. 356-360.

4. S, Paim, A, Modesto, JA, Cury, A, Thylstrup, Development and control of caries lesions
on occusal surface using a new in vivo caries model, Brazilian Oral Research 17 (2003),
pp. 189-195.

5. LMA, Tenuta, JEO, Lima; CL, Cardoso; CPM, Tabchoury, JA, Cury, Effect of plaque
accumulation and salivary factors on enamel demineralization and plaque composition in
situ, Brazilian Oral Research 17 (2003), pp. 326-331.

6. F. Manji, O, Fejerskov, NJD, Nagelkerke, V, Baelum, A random effects model for some
epidemiological features of dental caries, Community Dentistry and Oral Epidemiology 19
(1991), pp.324-328.

7. EAM, Kidd, O, Fejerskov, What constitutes dental caries? Histopathology of carious
enamel and dentin related to the action of cariogenic biofilms, Journal of Dental Research
83 (2004), pp. C35-C38. [Special Issue]

8. NB, Pitts, Monitoring of caries progression in permanent and primary posterior
approximal enamel by bitewing radiography: A review, Community Dentistry and Oral
Epidemiology 11 (1983), pp. 228-235.

9. A, Ismail, Diagnostic levels in dental public health planning, Caries Research 38 (2004),
pp- 199-203.

10. FB, Araujo, AAS, Mariath, AEL, Bressani, L, Casagrande, P, Wienandts. Carious
lesions treatment on deciduous tissues. In: Toledo, OA, editor. Pediatric dentistry: basis for

the clinical practice (in Portuguese). Sao Paulo: Premier; 2005. pp. 165-214.

22



11. M, Maltz, CCF, Parolo, JJ, Jardim. Clinical cariology. In: Toledo, OA, editor. Pediatric
dentistry: basis for the clinical practice (in Portuguese). Sao Paulo: Premier; 2005. pp. 105-
150.

12. GC, Solanki, A, Sheiham, Progression of proximal caries in primary teeth in relation to
radiograph scoring codes, Community Dentistry and Oral Epidemiology 20 (1992), pp. 60-
63.

13. JJ, Murray, ZA, Majid, The prevalence and progression of approximal caries in the
deciduous dentition in British children, British Dental Journal 145 (1978), pp. 161-164.
14. LM, Silverstone, MJ, Hicks, MJ, Featherstone, Dynamic factors affecting lesions
initiation and progression in human dental enamel. Part I. The dynamic nature of enamel
caries, Quintessence International 19 (1988), pp. 683-710.

15. GC, Craig, KR, Powell, MH, Cooper, Caries progression in primary molars: 24-month
results from a minimal treatment programme, Community Dentistry and Oral Epidemiology
9 (1981), pp. 260-265.

16. AB, Sonju-Clasen, IE, Ruyter, Quantitative determination of type A and type B
carbonate in human deciduous and permanent enamel by means of fourier transform
infrared spectrometry, Advances Dental Research 11 (1997), pp. 523-527.

17. AB, Sonju-Clasen, B, Ogaard, H, Duschner, J, Arends, T, Sonju, Caries development in
fluoridated and non-fluoridated deciduous and permanent enamel in situ examined by
microradiography and confocal laser scanning microscopy, Advances Dental Research 11
(1997), pp. 442-447.

18. KV, Mortimer, The relationship of deciduous enamel structure to dental disease, Caries

Research 4 (1970), pp. 206-223.

23



19. M, Shwartz, HG, Gondal, JS, Pliskin, J, Boffa, A longitudinal analysis from bite-wing
radiographs of the rate of progression of approximal carious lesions through human dental
enamel, Archives Oral Biology 29 (1984), pp. 529-536.

20. M, Peyron, L, Matsson, D, Birkhed, Progression of approximal caries in primary molars
and effect of Duraphat treatment, Scandinavian Journal Dental Research 100 (1992), pp.
314-318.

21. LW, Ripa, AJ, Gwinnett, MG, Buonocore, The “prismless” outer layer of deciduous
and permanent enamel, Archives Oral Biology 11 (1966), pp. 41-48.

22. RP, Shellis, Relationship between human enamel structure and the formation of caries-
like lesions, Archives Oral Biology 29 (1984), pp. 975-981.

23. JR, Mellberg, CR, Nicholson, BG, Miller, HR, Englander, Acquisition of fluoride in
vivo by enamel from repeated topical sodium fluoride applications in a fluoridated area:
final report, Journal of Dental Research 49 (1970), pp.1473-1477.

24. M, Ando, MH, van der Veen, BR, Schemehorn, GK, Stookey, Comparative study to
quantify demineralized enamel in deciduous and permanent teeth using laser-light and
light-induced fluorescence techniques, Caries Research 35 (2001), pp. 464-470.

25. P, Bruszt, Relationship of caries incidence in deciduous and permanent dentitions,
Journal of Dental Research 38 (1959), pp. 416.

26. 1, Hill, S, Blayney, S, Zimmerman, D, Johnson, Deciduous teeth and future caries
experience, Journal of the American Dental Association 74 (1967), pp. 430-438.

27. S, Poulsen, AK, Holm, The relationship between dental caries in the primary dentition

of the same individual, Journal of Public Health Dentistry 40 (1980), pp. 17-25.

24



28. L, Seppd, H, Hausen, L, Polldnen, K, S, Kédrkkdinen, Past caries recording made in
public dental clinics as predictors of caries prevalence in early adolescence, Community
Dentistry and Oral Epidemiology 17 (1989), pp. 277-281.

29. S, Helm, T, Helm, Correlation between caries experience in primary and permanent
dentition in birth-cohort, Scandinavian Journal of Dental Research 98 (1990), pp. 225-227.
30. MC, Dower, Caries prevalence in the United Kingdom, International Dental Journal 44
(1994), pp. 365-370.

31. AP, Vanderas, C, Manetas, M, Koulatzidou, L, Papagiannoulis, Progression of
proximal caries in the mixed dentition: A 4-year prospective study, Pediatric Dentistry 25
(2003), pp. 229-234.

32. Al, Issa, KP, Preston, AJ, Preston, KJ, Toumba, MS, Duggal, A study investigating the
formation of artificial sub-surface enamel caries-like lesions in deciduous and permanent
teeth in the presence and absence of fluoride, Archives of Oral Biology 48 (2003), pp. 567-

571.

25



CAPITULO 2*

In situ effect of F dentifrice on carious lesion progression in deciduous and permanent

enamel and biofilm composition

Moi, GPZ; Paes Leme, AF 2; Tabchoury, CPM 2; Araujo, FB L3 ; Cury, JA 2,

' School of Dentistry of Federal University of Rio Grande do Sul, UFRGS
?School of Dentistry of Piracicaba, UNICAMP

? Corresponding author:

Rua: Ramiro Barcelos, 2492 — Bom Fim.
CEP 90035-003, Porto Alegre, RS.
Brazil

Phone: +55-51-3316-5027

E-mail: fernando.araujo@ufrgs.br

Short Title: Effect of F dentifrice on deciduous and permanent caries lesions
Key Words: Dental caries, carious progression, dental biofilm, deciduous tooth, permanent

tooth

"De acordo com as normas da revista Journal of “Dental Research”.

26



ABSTRACT

The carious progression, in deciduous enamel and permanent one are not clearly
established. This in situ study evaluated the of carious lesions progression in the deciduous
and permanent tooth enamel, in the same experimental design, with and without fluoride
dentifrice (1100 ppm NaF), in two distinct phases. Eleven volunteers wore a palatal
appliance containing deciduous and permanent enamel blocks. These blocks were treated
with sucrose 20% 8x/day for 7, 14 and 21 days. Then, the biofilm which was formed on the
deciduous and permanent enamel surfaces were collected for analysis and the enamel
mineral losses were assessed in the blocks through visual inspection (VI), cross-sectional
microhardness (CSMH) and by polarized light microscopy (PLM). The outcomes were
analyzed by Tukey test (p<0.05), and showed that the dental biofilm in the presence
fluoride dentifrice had bigger Ca, P;, and F concentration than the dental biofilm treated by
placebo dentifrice. The IP concentration in the biofilm treated by placebo dentifrice was
significantly greater than biofilm treated by fluoride dentifrice. The substrate, dentifrice and
time factors fluoride dentifrice influenced the mineral losses measures (VI, AZ, PLM). The
carious progression rates in deciduous enamel were faster than in permanent enamel in all

periods and phases.
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INTRODUCTION

Caries is a multi-factorial infection disease that involves interactions among diet,
saliva, biofilm or dental plaque, and a susceptible tooth surface (Marsh, 1995; Baelum and
Fejerskov, 2005). The development of the caries lesions results from an imbalance between
demineralization-remineralization process (Marsh, 1995). Its signals can vary from the
mineral losses in the ultra-structural level until the total destruction of the tooth (Baelum
and Fejerskov, 2005). Although many researches, evaluating the incidence of caries lesions,
have been performed, there are few studies in literature regarding its progression (Pitts,
1983), and the ones, which are carried out, are done in permanent teeth. Their outcomes
show that carious progression rate has being presented as a slow process (Pitts, 1983;
Silverstone et al., 1988; Mejare et al., 1999), which may take, in average, 3-4 years for an
incipient lesion to progresses and reach the inner part of the permanent dentin tissue (Pitts,
1983).

Although, the literature presents little information about the carious progression rate
in deciduous teeth, studies suggest that is faster than in permanent teeth (Pitts, 1983). On
the other hand, there are some differences in the chemical composition, morphology and
physiological characteristics between deciduous and permanent teeth (Mortimer, 1970,
Sonju-Clasen et al., 1997). Indeed, there are some evidences that low fluoride environments
are able to act on the demineralization process (Bradshaw et al. 2002). So, low fluoride in
oral mouth environment can reduce the carious progression rate (Duggal et al., 2001), if the
mineral losses are prevented (Bradshaw et al., 2002).

Thus, the objective of this study was to evaluate the caries lesions progression in the
deciduous and permanent tooth enamel in the presence or absence of fluoride in an in situ

study.
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MATERIALS & METHODS
Experimental Design

This is an in situ longitudinal study, double-blind that involved a split-mouth design
of caries induction by plaque accumulation and sucrose use.

Eleven healthy adults’ volunteers participated in the two phases of the study and they
were randomly assigned to the treatment: (A) PD (placebo dentifrice, without abrasive); (B)
FD (dentifrice with 1100 ppm F as NaF, without abrasive). It was performed in three
different periods of biofilm accumulation (7, 14 and 21 days). The volunteers signed an
informed after provided informed written consent (approved by the Research and Ethics
Committee of FO/UFRGS).

The appliances and the enamel blocks from deciduous molars (10.2 oral environment
year’s £4.5) and premolars (9.8 oral environment years £3.8) were prepared according to
Cury et al. (2000). The enamel blocks with the same maturation periods were randomly
selected and a band of 1 mm (thickness) was coated with acid-resistant varnish to serve as
the control of each tooth. In each phase, the volunteers wore acrylical palatal appliances
containing six dental blocks randomly divided into groups of treatment (3 permanent
blocks x 3 deciduous blocks).

During the two experimental periods and the 7 days washout periods, the volunteers
brushed (3x/day) their natural teeth with dentifrice supplied by the researchers. The
volunteers drank fluoridated water (0.7 mg F/L +1.2) and received instructions as
previously described (Cury et al., 2000).

To provide a cariogenic challenge, the volunteers were instructed to remove the

device and drip 20% sucrose solution onto the blocks 8x/day (8:00, 9:30, 11:00, 14:00,
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15:30, 17:30, 19:00, 21:00 hrs) (Cury et al., 2000). Five minutes later, the device was re-
inserted into the mouth.

After 7, 14 and 21 days, the biofilm, which was formed on the deciduous and
permanent enamel surfaces was collected for biochemical analysis and enamel mineral loss

was assessed in the dental blocks.

Dental Biofilm Analysis

At the end of each experimental period, the dental biofilm was collected,
homogenized with a spatula and dehydrated for biochemical analysis and concentrations of
acid-soluble fluoride (F), calcium (Ca), inorganic phosphorus (P;) and insoluble
polysaccharide (IP) in dental plaque were determined according to previous studies

(Pecharki et al., 2005).

Enamel Blocks Analyses

After plaque removal, the enamel blocks were cleaned and evaluated by visual
examination for the determination of the presence or not of visible mineral loss (white spot)
as described by Moi et al. (2005).

Then, all the blocks were longitudinally sectioned through the center for cross-
sectional microhardness determination (CSMH) according to Cury et al. (2000). At the
sound part of the enamel and the exposed area of the same tissue which was submitted to
treatment, three lines of indentations at 10, 20, 30, 40, 50, 60, 70, 80, 100, 120, 140, 160,
180 and 200 um from the outer enamel surface were made with a 25-g load for 5 sec. The
average of CSMH values were converted to mineral content (%vol) according to

Featherstone et al. (1983) and the area of mineral loss (AZ), for each treatment, was
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calculated (Paes Leme et al., 2004). The microhardness tester, Future-Tech FM, coupled to
software FM-ARS, was used for these analyses.

Thereafter, longitudinal sections of 100 pm (+10) were obtained from the remaining
half of each block (Hara et al., 2003). They were embedded in distilled deionized water,
mounted in glass-slides and the carious lesions depth was analyzed in a polarized light
microscope at 100X magnification (DM LSP, Leica, Wetzlar GmbH, Germany). Digital
images were taken, and the lesions depths were measured at five different sites with Image-

Pro Plus software (Media Cybernetics) and the average depth was calculated.

Statistical Analyses

A factorial 3x3 was considered for the statistical analyses of plaque composition and
enamel mineral changes. For the evaluation it was considered: substrate factors at 2 levels
(deciduous and permanent), treatment at 2 levels (PD and FD) and time at 3 levels (7, 14
and 21 days). The volunteers were considered as statistical blocks. The non-homogeneous
data were transformed (Box et al., 1978) and when the homogeneity in the change was not
possible a non-parametric statistics was performed. The SAS software system (version
8.02, SAS Institute Inc., Cary, NC, USA) was used, and the significance limit was set at

5%.

RESULTS
The outcomes of F, Ca, IP, AZ were transformed, respectively, by 1/SQRT, log,
power 0.3 and 0.2, allowing a parametric statistical analysis of the data to be performed.

For P; and visual examination a non-parametric statistical analysis was performed.
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The F concentration (mean +SD) formed in biofilm in the presence of fluoride
dentifrice was statistically higher (24.3 ug/g + 22.9) than that found in non-fluoride
dentifrice (8.6pug/g + 4.4). There are no statistical differences in time of plaque formation,
but there was more F concentration in dental plaque formed on permanent teeth (19.8 pg/g
+ 23.3) than in deciduous ones (13.4 ng/g = 10.2).

With respect to Ca, a significant statistical effect of fluoride dentifrice and the time
were observed. For Pj, the only factor that showed a statistical effect was fluoride dentifrice
(Table 1).

For IP in dental plaque, a lower concentration in biofilm formed in the presence of
fluoride dentifrice (169.5 mg/g £ 136.4) than in the one formed in the presence of placebo
dentifrice (198.9 mg/g + 108.7) was observed. The time effect was statistically significant
(p<0.05).

For AZ (Figure 1.), a significant statistical effect was observed for the factors:
substrate, dentifrice and time. Thus, deciduous enamel (1402.8 vol% min.x um + 1261.9)
presented more mineral losses than permanent enamel (925.2 vol% min.x pm £ 726.3).
When fluoride dentifrice was present, a lower mineral change (p=0.01) was found when the
results were compared. Indeed, higher mineral loss was statistically found after 21 days
(1638.1 vol% min.x um + 1167.3) compared with 7 days (800.7 vol% min.x pm + 710.80)
and 14 days (1053.9 vol% min.x um + 1064.9). However, there was not any statistically
significant difference between 7 and 14 days (p<0.05).

The isolated factors substrate, dentifrice, and time significantly (p<0.05) influenced
the mineral losses in polarizing light microscopy analysis (Figure 2.) and in clinical exam
analysis, a statistic effect of substrate, time, substrate-dentifrice, substrate-time was found

(Table 1).
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DISCUSSION

This in situ model was able to simulate a carious process activity, thereby this
methodology permitted high cariogenic challenges (Cury et al., 1997, 2000). Direct
comparisons of this research’s outcomes with those found in the literature are not always
simple to make because it is the first in situ study with a specific experimental design of
this type. It is convenient to highlight that the low concentration of F, Ca, P; and the high
concentration [P found in all periods and phases are in agreement with previous
publications (Cury et al., 1997, 2000; Paes Leme et al., 2004; Ribeiro et al. 2005).

At the same time that F, Ca and Pi can be found in dental biofilm as mineral
reservoirs, these reservoirs can be dissolved by the acid produced by dental plaque when
sucrose is fermented by the bacteria of the dental biofilm (Cury et al., 2000). These ions
can be diffused from dental plaque to saliva, but in this study, there was enough time for
plaque to be saturated again by these ions through the simple law of mass action (Cury et
al., 1997, 2000; Paes Leme et al., 2004). This ions diffusion can be modified by some oral
environment factors such as pH changes and saturations ions changes. In this way, the
fluoride dentifrice may have contributed to the increase of F, Ca and Pi concentration of
this study.

There is more F concentration in dental plaque formed on permanent teeth than in
deciduous ones. This can be justified through biofilm cariogenic challenges controlled by
the law of mass action (Cury et al., 2000) since previous studies have showed that the
enamel fluoride concentration in the permanent tooth’s surface layer is always higher than
that in deciduous enamel (Mellberg et al., 1970, Issa et al., 2003). The permanent enamel
also has more fluoride at all depths than deciduous counter-part, possibly because the

crowns of the premolars remain in their crypts in the jaws longer before eruption of
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deciduous crowns. Accordingly, the premolar crowns would be exposed to cryptal tissue
fluids that contain fluoridated water for a longer period than the deciduous crowns and they
would thereby accumulate more fluoride by the longer and continuous topical action of
those fluids during their pre-eruption maturation period (Mellberg et al., 1970).

Although the high IP concentration is in accordance with previous studies, there was a
statistically significant difference (p=0.007) among IP in the two phases. This result
contests previous evidences (Arthur et al., 2004; Paes Leme et al., 2004). Maybe,
methodological differences can justify this. Although, these findings come from an in situ
longitudinal study, there was no statistical difference in biofilm weight between in the two
phases (p = 0.59). It can suggest that the phase did not influence the dental biofilm
formation. There are some researches that provide important evidences that the fluoride (at
sub-millimolar concentration) can exert inter-related (antimicrobial) actions on S. mutans
and indirect effects by preventing the development of favorable low pH environments for
cariogenic bacteria in biofilm (Hamilton, 1990; Marquis, 1990; Marsh and Bradshaw,
1990; Bradshaw et al., 2002; Marquis et al., 2003).

The experimental design of this research did not permit the use of SMH as other
dental caries studies (Cury et al., 1997; Cury et al., 2000; Paes Leme et al, 2004; Aires et
al., 2006). Therefore, the surface of all enamel blocks was not polished so that any
alteration, in the outcomes of this study, was promoted.

Thus, the mineral changes were measured by visible mineral losses (Moi et al.,
2005), polarizing light microscopy (Hara et al., 2003), and cross-sectional microhardness
(Cury et al., 2000). All the results showed by these analyses presented a significant
statistical effect when the factors, dentifrice and time, were observed (p<0.05). Then, these

outcomes proved that dentifrice fluoride interfered significantly in progression of caries
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throughout the time (Duggal et al., 2001; Issa et al., 2003). There is also clear evidence that
the levels of fluoride in the environment may influence the carious process (Duggal et al.,
2001; Bradshaw et al., 2002; Issa et al., 2003).

When carious progression was evaluated by the visual inspection and polarizing light
microscopy (lesions depth), it presented a faster rate in deciduous enamel than in permanent
one throughout the time (p<0.05), being supported by previous evidences (Pitts, 1983;
Sonju-Clasen et al., 1997; Issa et al., 2003; Vanderas et al., 2003),

The clinical manifestation of the deciduous enamel carious lesions can be clinically
diagnosed from 14 days (p<0.001), but in permanent enamel carious lesions it can only be
diagnosed from 21 days (p<0.001). However, enamel micro-structural analyses pointed out
mineral losses from 7 days in the enamel blocks. Although the enamel blocks presented
mineral losses in the ultra-structural level in all periods, dental caries was not diagnosed in
the first periods by visual inspection. These outcomes contribute to the evidences found in
the literature, because first enamel cariogenic challenges show a sub-clinical manifestation
(Thylstrup et al., 2001).

For AZ, a significant statistical effect was observed for the factors substrate, dentifrice
and time. So, deciduous enamel presented more mineral losses than permanent enamel
(p<0.05). When the fluoride dentifrice was present, a lower mineral change (p=0.01) was
found. Indeed, a statistical higher mineral loss was found after 21 days (p=0.0001)
compared with 7 days and 14 days. However, there was no significant difference between 7
and 14 days (p<0.05).

Some studies suggest that a carious progression rate in deciduous enamel is
approximately 1.5 times faster than in permanent one (Pitts, 1983). Besides, there is also

clear evidence that the levels of fluoride in the environment may influence the carious
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process (Duggal et al., 2001; Bradshaw et al., 2002; Issa et al., 2003). So, after careful
analyses of this study’s outcomes medias (VI, AZ, lesion depth) it is suggested that carious
progression rate in deciduous enamel is next to 1.5 times +1.2 (p=0.02) faster than in
permanent one, and it can also be observed that fluoride dentifrice reduces the carious
progression rate around 1.5 times £1.0 (p=0.08).

These findings may present a particular relevance for the pediatric dentistry practice.
Therefore, a program of child attention, based on the opportune diagnostic of carious
activity and in the establishment of the treatment, should focus on these clinical parameters
in order to determine the correct caries lesion approach, considering the non-invasive
treatment, since the patient needs to be regularly followed-up. Pondering that the deciduous
teeth have a limited biological cycle in the mouth, they can exfoliate before the carious
process increase. Then, the dental practice must give emphasis on the prevention of new

caries lesion and on the growth inhibition of the existing ones (Craig et al., 1981).
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Table 1. Statistical Results (p-values)

Factors and . % Polarized light Visual inpection
interactions Fumg) Camgg Pimgg  IP(mgy) ﬁf E{Vﬁlnf) micoscopy (ﬁm) (1=white spot/ O:I:ound teeth)
Fluoride dentifrice
X <0.0001  0.0447 0.0011 0.0069 0.0101 0.0082 0.0500
Placebo dentifrice
Deciduous teeth
X 0.0275 ns ns ns 0.0052 0.0202 0.0004
Permanent teeth
Time ns ns ns 0.0111 <0.0001 <0.0001 <0.001

(7, 14 and 21 days)

ns = not statiscally significant (p>0.05).
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Figure 1. AZ (vol% min x um) of deciduous enamel blocks and permanent ones being treated with placebo dentifrice/fluoride
dentifrice for 7, 14, 21 days. A significant statistical effect was observed for the factors substrate, dentifrice and time (p<0.05).
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1d

Fig 2 — Images under polarized light microscopy at 100 x magnification:

1a, deciduous enamel after 7 days being treated with placebo dentifrice. 2a, deciduous enamel after 14 days being treated with placebo
dentifrice. 3a, deciduous enamel after 21 days being treated with placebo dentifrice.

1b, deciduous enamel after 7 days being treated with fluoride dentifrice. 2b, deciduous enamel after 14 days being treated with fluoride
dentifrice. 3b, deciduous enamel after 21 days being treated with fluoride dentifrice.

1c, permanent enamel after 7 days being treated with placebo dentifrice. 2c, permanent enamel after 14 days being treated with placebo
dentifrice. 3¢, permanent enamel after 21 days being treated with placebo dentifrice.

1d, permanent enamel after 7 days being treated with fluoride dentifrice. 2d, permanent enamel after 14 days being treated with fluoride
dentifrice. 3d, permanent enamel after 21 days being treated with fluoride dentifrice.
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5. CONCLUSAO GERAL

Com base na sugestao proposta no artigo de revisao de literatura, de se realizar um ensaio
clinico que pudesse contemplar a velocidade de progressao de carie em ambas as denti¢des
contemplando um mesmo desenho experimental, pode-se concluir que nestas condigdes o
dentifricio fluoretado (1100 ppm NaF) pode interferir nas diferentes velocidades de

progressao de lesdo cariosas em esmalte dentes deciduos e permanentes.
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ANEXO I.

Termo de Consentimento Livre e Esclarecido
Universidade Federal do Rio Grande do Sul
Faculdade de Odontologia

Este estudo sera realizado no ambulatério de odontopediatria da Faculdade de
Odontologia da UFRGS, em duas fases experimentais de 21 dias, em vistas a comparar in
situ a velocidade de progressdo da lesdo cariosa em dentes deciduos e permanentes na
presenca e na auséncia de fluor.

Declaro que fui informado(a) detalhadamente sobre as etapas do experimento do
qual vou participar: moldagem; uso de dispositivo ortodontico intra-oral e de creme dental
com e sem fluor. Fui informado(a) de que tais procedimentos nao implicardo em danos a
minha saude bucal e geral, e ainda que posso retira-me do estudo a qualquer momento se

assim o desejar.

Nome:

Documento:

Assinatura:

Porto Alegre, de de

Pesquisadores Responsaveis:
Prof. Dr. Fernando Borba de Araujo
Dra.Gisele Pedroso Moi

Contatos: 3316 -5027 (Clinica odontopediadria);3328 -3629 (Res. Dra. Gisele);9993 — 6704 (Cel. Dra. Gisele).
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ANEXO II.
Instrucées aos Voluntarios
Em Anexo ao Termo de Consentimento Livre e Esclarecido
Universidade Federal do Rio Grande do Sul
Faculdade de Odontologia

Antes do inicio de cada fase experimental, cada voluntario recebera o dentifricio a ser
usado, frasco com conta-gotas contendo a solucdo de sacarose, estojo de aparelho
ortodontico (acomodacao do dispositivo) e um dispositivo intra-oral.

As instrugdes fornecidas a cada voluntario serdo as seguintes:

Instrucoes Gerais:

e O Estudo sera constituido de duas fases experimentais de 21 dias.

e Durante este periodo ndo deve ser utilizado nenhum produto ou alimento rico em
fluoreto (exceto o creme dental fornecido pelo pesquisador).

e O dispositivo devera ser removido apenas para a higienizagdo e alimentagao.

e Ao remover o aparelho durante as refeigdes (qualquer tipo de refei¢do) mantenha-o
envolvido em uma gaze umedecida. Isso ¢ muito importante para ndo resssecar os blocos
dentarios e manter a placa dental (biofilme), formada sobre esses blocos, em condigdes
adequadas.

e A limpeza do aparelho deve ser feita com escova e creme dental (fornecido pelo
pesquisador), sendo que a escova ndo deve, em hipdtese alguma, tocar as telas.

e Sua alimentagdo, assim como a higiene bucal, deve permanecer da mesma forma.

e Antes de gotejar a solug@o de sacarose sobre os blocos dentarios, secar delicadamente o
aparelho com gaze.

e A solucdao deve ser gotejada oito (8) vezes por dia sobre os blocos dentarios, nos
seguintes horarios previamente estabelecido: 8:00, 9:30, 11:00, 14:00, 15:30, 17:30, 19:00,

21:00 horas. Espera-se 5 minutos e recoloque o aparelho em posigao.
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e O uso da solucdo de sacarose sera apenas como gotas sobre os blocos dentarios
presentes nos dispositivos intra-orais, ndo implicando em qualquer aumento de risco de
carie dental aos voluntarios.

e Nao fazer bochechos com anti-sépticos durante o experimento.

e Os voluntarios poderdo apresentar discreta halitose durante o periodo experimental, o
que podera ser resolvido com adequada higiene da parte interna do dispositivo intra-oral.

e C(Caso seja necessario o uso de algum tipo de medicagdo durante o experimento,
comunicar imediatamente o pesquisador responsavel.

e O dispositivo intra-oral pode causar um leve desconforto, que €, no entanto, semelhante
ao desconforto causado por um aparelho ortodontico mével. Durante todo o periodo da
pesquisa, acompanhamentos semanais serdo realizados, para verificar as condi¢gdes do

aparelho e da sua satde bucal.
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