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RESUMO

Definicao do problema: A clorexidina tem sido considerada o agente anti-palca e
anti-gengivite, utilizado na forma de colutério, padrdo-ouro na odontologia.
Recentemente, estudos in vitro mostraram uma limitada acédo antibacteriana sobre
biofilmes. Entretanto, evidéncias in vivo em superficies com biofilme formado sao
escassas. O objetivo deste estudo foi comparar a acao anti-placa, anti-gengivite e
efeitos adversos da clorexidina em superficies dentarias com presenca e auséncia
prévia de biofilme.

Materiais e métodos: Participaram 20 voluntarios desse ensaio clinico randomizado,
cego, com delineamento de boca dividida. Os voluntarios abandonaram todas as
medidas de higiene bucal por 96 horas. Apos, 2 quadrantes foram randomicamente
selecionados para a remogao mecanica do biofilme e os outros 2 nao foi realizada
intervencdo. Apds, comecou-se o periodo bochechos com clorexidina 0,12%
(NOPLAK®) por 21 dias, permanecendo na auséncia de controle mecanico. Foram
avaliados indice de placa de Quigey & Hein, indice gengival, fluido gengival, indice

de manchamento e a presenca de calculo.

Resultados: Comparacdes intergrupos mostraram quantidades estatisticamente
maiores de placa nas superficies com placa presente quando comparadas com as
superficies sem placa. A variacdo da resposta inflamatéria entre os diferentes
tempos experimentais revelou que as superficies com placa presente mostraram
variagdes do indice gengival maiores que as superficies sem placa (0.21+0.02 para
0.93+0.03 versus 0.18+0.01 para 0.52+0.03) bem como o volume de fluido gengival
(48.09 para 94.28ul versus 46.94 para 64.99ul). As comparagdes de intergrupos
também mostraram médias estatisticamente maiores de severidade e extensédo de
manchamento bem como de presenca de célculo nas superficies com placa presente

comparadas as superficies sem placa.

Conclusao: Conclui-se que a clorexidina 0.12% apresenta menor efeito anti-placa e
anti-gengivite em superficies com biofilme presente. Ainda, os efeitos adversos de
formacao de célculo e manchamento sdo maiores em superficies com placa. Estes
resultados evidenciam a necessidade de remocéao do biofilme supragengival antes do
uso da clorexidina 0.12%.
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ABSTRACT

Palavras chave: Clorexidina; gengivite; anti-placa; placa dentaria; efeitos adversos.
Statement of the problem: Chlorhexidine has proven antiplaque and antigingivitis
effect superior to other available agents. Recently, in vitro studies showed a limited
antibacterial effect on biofilms. However in vivo evidences of this effect on biofilm-
covered surfaces are scarce. The aim of this study was to compare the antiplaque,
antigingivitis and adverse effects of chlorhexidine in previously plague-covered and
plaque free surfaces.

Materials and methods: 20 volunteers participated in this randomized, blind, split-
mouth clinical trial. Subjects abandoned all oral hygiene methods for 96 hours.
Following, 2 quadrants were randomly assigned to plaque removal and in the other 2
no intervention took place. After, a period of 0.12% chlorhexidine rinsing (NOPLAK®)
took place during 21 days, without any mechanical plaque control. Quigley & Hein
Plaque Index, Gingival Index, gingival fluid, staining and presence of calculus were
evaluated.

Results: Intergroup comparisons showed statistically higher amounts of plaque in
previously plaque-covered surfaces as compared to plaque-free surfaces. Variation in
inflammatory response at different experimental periods revealed that previously
plaque-covered surfaces presented higher variations in Gingival Index than plaque-
free surfaces (0.21+0.02 to 0.93+0.03 versus 0.18+0.01 to 0.52+0.03) as well as in
gingival fluid volume (48.09 to 94.28ul versus 46.94 to 64.99ul). Intergroup
comparisons also demonstrated statistically higher means of severity and extension
of staining, as well as calculus presence in previously plague-covered surfaces as
compared to plaque-free surfaces.

Conclusion: It is concluded that 0.12% chlorhexidine has lower antiplaque and
antigingivitis effect in previously plaque-covered surfaces. Hence, the adverse effects
of calculus formation and staining are greater in previously plaque-covered surfaces.
These results suggest the necessity of supragingival biofilm removal prior to the use
of 0.12% chlorhexidine.

KEY WORDS: Clorhexidine; gingivitis; antiplaque; dental plaque; adverse effects.
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1. INTRODUCAO

O equilibrio do processo saude-doenga periodontal é atingido com um
adequado controle do biofilme supra e subgengival. Dentre os fatores que podem
influenciar neste equilibrio destacam-se a exposicao a fatores de risco e habitos de
controle de placa (ALBANDAR, 2002). Dentre eles, especialmente o controle diario
do biofilme assume um papel de destaque na prevencédo de estabelecimento ou
recorréncia de doencga periodontal (SCHATZLE et al.,, 2003; 2004; ALXELSSON,
LINDHE e LANG, 2004). Ainda, fatores relacionados ao paciente como habilidade,
motivacdo e selecdo de adequados instrumentos para o controle do biofilme irao
nortear a qualidade da higienizacdo. (RODRIGUES e SERPA, 2001; RAPP, GARCIA
e CARDOSO, 2001).

Em algumas situacdes temporarias e/ou permanentes o controle mecéanico do
biofilme pode estar comprometido. Nestes casos, pode-se lancar mao de meios de
controle quimico do biofilme supragengival, que poderdo ser coadjuvantes ou
substitutos ao controle mecanico (ROSING, MALTZ e OPPERMANN, 2005). Na
indicacao de um agente quimico que substitua o controle mecanico, ha necessidade
de emprego de uma substancia que apresente propriedades que a coloqgue em papel
de destaque frente aos demais agentes quimicos (PILLON, 2001). Neste sentido, a
clorexidina apresenta propriedades que a coloca em papel de destaque de
efetividade anti-placa e anti-gengivite frente aos demais agentes quimicos, podendo
ser utilizada, com seguranca, em diversas situacdes clinicas (JONES, 1997). Por
este motivo, pesquisas na tematica da clorexidina sao interessantes pois apresentam

uma variada extrapolacao e relevancia clinica.
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2. REFERENCIAL TEORICO

2.1. BIOFILME SUPRAGENGIVAL: UM ORGANISMO MULTICELULAR

O ser humano tem em sua estrutura inUmeras bactérias que estdo, na maior
parte do tempo, em equilibrio com o seu hospedeiro. Esta relacdo benéfica é
simbidtica para ambas as partes, sendo claramente observada no desenvolvimento
da fisiologia, nutricdo e defesa do individuo (ROSING et al, 2005).

O fato de nao haver renovagdo na superficie dental cria condigées para o
estabelecimento de um biofilme bacteriano (FERJESKOV e THYLSTRUP, 1994).
Assim, a dindmica do ecossistema bucal revela que grupos de bactérias se aderem
naturalmente as superficies dos dentes e se medidas mecénicas e/ou quimicas
forem empregadas corretamente, impedindo o acumulo e organizacao destas
bactérias na superficie dental, o controle desta placa sera atingido. No entanto,
falhas nestas medidas podem levar a formacao de um biofilme bacteriano patogénico
podendo acarretar um desequilibrio no processo saude-doenca nos tecidos moles e
duros (CURY, 1999; OPPERMANN e ROSING, 1999).

As duas doencas periodontais mais prevalentes e extensivamente investigadas
sao a gengivite induzida por placa, uma condicao reversivel, e a periodontite crénica,
uma condicdo com danos irreversiveis que pode levar a perda dentaria. Ambas sao
condicdes inflamatérias crénicas de natureza infecciosa (KINANE e ATTSTROM,
2005; ARMITAGE et al, 1999). De fato, o conhecimento sobre o papel dos
microrganismos no desenvolvimento da gengivite e periodontite aumentou
drasticamente ap6s o reconhecimento da placa bacteriana como o fator etiolégico
primario destas condicdes (LOE, THEILADE e JENSEN, 1965; LINDHE, HAMP e
LOE, 1973).
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O conceito de biofilme foi dado a comunidades bacterianas que se estabelecem
em ambientes Umidos como rochas existentes em mares e rios, cascos de barcos,
interior de tubulacdes, dentre outros (COSTERTON et al, 1995). Assim, a placa
bacteriana entendida como um biofilme traz o conceito de que as bactérias orais nao
se comportam como uma entidade bacteriana isolada e sim como uma ou mais
comunidades de microrganismos agrupadas em uma matriz extracelular de
polimeros de origem bacteriana e do hospedeiro (MARSH, 2004; 2005). Esta
organizacao é espacialmente estruturada a partir de interacdes fisicas, metabdlicas e
moleculares entre as bactérias, sendo esta integracdo essencial para a adesao,
crescimento e sobrevivéncia das células bacterianas. Assim, organizando-se num
biofilme, se torna possivel a colonizacdo e o crescimento bacteriano em inUmeras
estruturas duras como dentes, restauracoes, proteses e implantes (SOCRANKY e
HAFFAJEE, 2002).

Imediatamente ap6s a limpeza de uma superficie dura na cavidade oral,
macromoléculas hidrofébicas sdo adsorvidas pelas superficies, formando um filme
condicionante denominado pelicula adquirida (LEACH e SAXTON, 1966). Esta é rica
em proteinas e glicoproteinas salivares e sua formacgéo altera a carga e a energia
livre de superficie do esmalte, aumentando assim a eficiéncia da adesao bacteriana.
A colonizacao primaria da superficie dos dentes parece ser governada por bactérias
gue possuem adesinas em suas superficies, possibilitando uma interacéo direta com
receptores na pelicula. Analises microbiolégicas revelam que esta colonizacao
primaria se da predominantemente por cocos e bastonetes gram-positivos,
envolvendo bactérias do complexo amarelo, verde e roxo de Socranky e Haffajee,
com predominancia das espécies de Actinomyces e Streptococcus. Receptores de
superficie nos cocos e bastonetes gram-positivos permitem a aderéncia subsequiente
de microrganismos gram-negativos que possuem pouca capacidade de adesao
diretamente a pelicula. Assim, com o passar das horas observa-se a co-agregacao
de cocos e bastonetes gram-negativos, fusobactérias, filamentos e finalmente
espiroquetas. Com o envelhecimento e aumento da massa bacteriana ao longo do

tempo, ha um aumento da heterogeneidade da mesma com um aumento
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proporcional de bactérias do complexo vermelho e laranja (MARSH, 2005;
BERNIMOULIN, 2003; SOCRANSKY e HAFFAJEE, 2005). O fato de nao ocorrer
renovacao na superficie dental cria condicées para o estabelecimento de um biofilme
bacteriano que demonstra claramente desenvolver uma dinamica biomolecular que
vai se complexificando com o tempo (FERJESKOV e THYLSTRUP, 1994).

Técnicas recentes da analise do biofilme, como a microscopia a laser confocal,
que permite a observacdo do biofilme in situ sem sua ruptura, impactaram a
comunidade cientifica no entendimento do biofilme. Assim, observa-se uma
complexa organizacao espacial e funcional destas bactérias, permeadas por canais
de circulagao que ligam a superficie do biofilme ao esmalte dental e possibilitam a
difusdo de nutrientes, oxigénio, remocdo de células mortas, revelando um
verdadeiro sistema de circulagéo primitiva (TOLKER-NIELSEN e MOLIN, 2000).

Investigacbes genéticas tém mostrado que as bactérias assim que se
estruturam num biofilme realizam diversas modificacbes genéticas como, por
exemplo, o caso da bactéria Staphylococcus aureus que uma vez no interior do
biofilme passa a codificar os genes phosphoglycerato mutase, triosephosphato
isomerase e alcool desidrogenase, permitindo entdo que ela realize os processos de
glicolise e fermentacdo, possibilitando uma melhor adaptacdo no biofilme com
provavel caréncia de oxigénio. A transferéncia génica também pode ser observada
como, por exemplo, quando o plasmideo de uma bactéria é transmitido para uma
outra bactéria que ndo o contenha, recombinando-se com o material genético da
bactéria receptora e, desta forma, tornando-a mais resistente. No biofilme, pode
também ser observada uma notavel comunicagao interbacteriana que acontece tanto
de maneira vertical como horizontal. Essa comunicacdo, denominada Quorum
Sensing, acontece através de sinais que passam de célula para célula e
desempenha um importante papel no agrupamento e desagrupamento de novas
espécies. Assim, o biofilme seleciona novas bactérias para adesdo, conforme sua

necessidade, bem como expulsa ou ndo permite a fixacdo de espécies que nao
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oferecam vantagem ao biofilme (XIE et al, 2000; GHIGO, 2001; DONLAN, 2002;
MARCH, 2005).

As razoes pelas quais as bactérias se estruturam num biofilme sao 6bvias, pois
no biofilme elas adquirem inimeras vantagens como maior protecdo contra defesas
do hospedeiro, substancias toxicas, antimicrobianos, maior capacidade de troca de
nutrientes, possibilidade de viver em ambientes com diferentes potencias de oxi-
redugdo bem como o desenvolvimento de uma maior diversidade de expressdes
genotipicas e fenotipicas modificando muitas propriedades de suas células como a
adesao, motilidade, requisicdo nutricional, secrecao de produtos e enzimas, dentre
outros. Todas estas caracteristicas permitem as células bacterianas se organizarem
em uma comunidade e uma vez estruturadas como um biofilme potencializarem seus
fatores de viruléncia bem como lidarem com condigcdes estressantes adversas mais
facilmente do que se vivessem em formas plancténicas (MARCH; 2004; 2005;
SOCRANSKY e HAFFAJEE, 2002; 2005;).

Entendendo desta forma a organizacdo microbiana, percebe-se a limitagdo da
acao dos antimicrobianos topicos e sistémicos, utilizados como monoterapia no
tratamento periodontal. Desta forma, seria necessaria uma concentracao
antimicrobiana de 1000-1500 vezes maior da droga para atingir a concentracao
inibitéria minima do biofilme comparada a dosagem necessaria para atingir as
bactérias em suas formas plancténicas. Os possiveis mecanismos envolvidos na
resisténcia do biofilme aos antimicrobianos podem ser atribuidos a mutagdes
celulares, presenca de canais de refluxo que expelem os antimicrobianos que
venham a penetrar no biofilme, producdo de enzimas que irdo neutralizar o
antimicrobiano, bem como pela propria dificuldade fisica do antimicrobiano se
difundir na matriz de exopolimeros do biofilme, apresentando dificuldade de atingir as
camadas celulares mais profundas (MARCH, 2005; 2004; SOCRANKY e HAFFAJEE,
2002; FUX et al, 2003; DONLAN, 2000).
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2.2. DESEQUILIBRIO DO PROCESSO SAUDE-DOENCA PERIODONTAL

O primeiro sinal clinico de desequilibrio do processo saude-doenca periodontal
€ representado pelo desenvolvimento da gengivite clinicamente detectavel. Esta é
desencadeada pelo acumulo do biofilme supragengival num periodo que varia de 10-
21 dias, de acordo com variagdes interindividuais inerentes, e que o controle deste
biofilme supragengival, independente de diferengas na suscetibilidade a desenvolver
a gengivite, reequilibra o processo saude-doenca promovendo o restabelecimento da
saude gengival. Esta diferenca interindividual pode ser atribuida a fatores sistémicos
ou locais, modulando de forma diferente a expressdo da gengivite (LOE, THEILADE
e JENSEN, 1965; TATAKIS e TROMBELLI, 2004; TROMBELLI et al, 2004;
TROMBELLI et al, 2005). Ela esta confinada aos tecidos de protecao do dente e
apesar de ndo causar danos irreversiveis, deve ser tratada por estar associada a
problemas estéticos e halitose (LEAO e SHEIHAM, 1995). Apesar da gengivite
apresentar um valor preditivo baixo para o estabelecimento e/ou progressdo da
periodontite (LISTGARTEN, SCHIFTER e LASTER, 1985; BROWN e LOE, 1993;
SHEIHAM, 1997;), convém salientar que sua presenca é um pré-requisito basico
para o estabelecimento de um biofiime subgengival que é o componente
desencadeador de uma periodontite (GOODSON, et al, 1982; OPPERMANN e
ROSING, 1999), fazendo-se necessario o seu tratamento.

Estudos que acompanharam a formag&o do biofilme supragengival, seja em
dentes extraidos ou através de observacdes clinicas, sugerem existir uma zona livre
de placa (ZLP), localizada entre o bordo mais apical do depédsito de placa
supragengival e o inicio do periodonto marginal, e que se caracteriza por nao ser
corada pelo uso de reveladores. Weidlich, Lopes de Souza e Oppermann (2001)
utilizando analise microscépica de varredura observaram que a ZLP passou a ser
invadida por placa apenas apo6s 96 horas de acumulo de placa, apesar de haver um
crescimento da placa em extensao e espessura na dire¢ao incisal precocemente a
colonizagdo na ZLP. A colonizacdo da ZLP foi acompanhada por uma resposta

inflamatéria gengival representada clinicamente por maior secre¢cdo de fluido
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gengival e edema. Considerando que o biofilme subgengival € uma extensado do
biofilme supragengival, parece que o edema gengival encobre o biofilme
supragengival transformando-o em subgengival ao invés do biofilme supragengival
proliferar em direcao a zona livre de placa e invadir o ambiente subgengival.

Assim, o controle deste biofilme supragengival é essencial para a prevencéao e o
tratamento da gengivite (LOE, THEILADE e JENSEN, 1965; THEILADE et al, 1966).
Este controle pode ser realizado de forma mecanica, quimica ou pela combinacao de
ambos. Normalmente, este objetivo é alcancado através da remoc¢do mecanica do
biofilme realizada pelo paciente, por meio de escovagdo e limpeza interdental
(LOVDAL et al, 1961; AXELSSON e LINDHE, 1981; HALLA Jr. , 1999; CACHAPUZ,
2001; GOMES et al., 2006). Contudo, a manutencdo da saude periodontal esta
intimamente ligada a capacidade que o individuo tem de realizar os procedimentos
de higiene bucal (AXELSSON e LINDHE, 1981), o que invariavelmente dependera de
fatores relacionados ao individuo como interesse, motivacao, destreza e habilidade
(RODRIGUES e SERPA, 2001). Em muitos casos, tais medidas sao de dificil
implementagdo e podem acabar por comprometer a manutengdo da saude
periodontal, se outra abordagem nao for estabelecida.

Portanto, o uso de agentes quimicos para controle do biofilme é uma medida
alternativa em alguns casos. Diversas substancias ja foram estudadas, dentre elas
antibiéticos, enzimas, ions metalicos e antissépticos de diferentes naturezas (FINE,
1995). Dentre eles, vem recebendo destaque o digluconato de clorexidina (ADDY,
1986).

2.3. A CLOREXIDINA

A clorexidina foi sintetizada nos anos 40 e introduzida no mercado em 1954
como um antisséptico para ferimentos na pele (DAVIES et al, 1954). Ela se
caracteriza por ser um detergente catiénico, da classe das bisbiguanidas, disponivel
nas formas de acetato, hidrocloreto e digluconato, sendo este ultimo, o sal mais

comumente empregado em féormulas e produtos. Ela possui um amplo-espectro de
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acao, agindo sobre bactérias gram positivas, gram negativas, fungos, leveduras e
virus lipofilicos (TORTORA, FUNKE e CASE, 2000). Desta forma, ela foi testada
primeiramente por Ldée e Rindom Schiott (1970) no qual demonstraram que
bochechos de uma solugédo de gluconato de clorexidina 0,2%, realizados duas vezes
por dia, se mostraram eficazes em diminuir o crescimento do biofilme bacteriano e o
desenvolvimento de gengivite clinicamente detectaveis por um periodo de 21 dias.
Neste experimento foram recrutados 22 estudantes de odontologia que tiveram seus
dentes deplacados e polidos e nao apresentavam sinais clinicos de gengivite. No
inicio do periodo experimental todas as medidas de higiene bucal foram
abandonadas e, randomicamente, os participantes foram distribuidos em quatro
grupos. Quatro estudantes bochecharam duas vezes por dia uma solugcdo de
gluconato de clorexidina 0,2% por 22 dias, oito sujeitos apenas uma vez por dia com
a mesma solucao por 40 dias, seis sujeitos utilizaram uma solucédo placebo por 22
dias, e seis receberam uma aplicagédo diaria de uma solucao de clorexidina a 2% por
15 dias. Os resultados expressos por indice de placa (IP) e indice gengival (IG)
mostraram que a solugao de clorexidina 0,2% preveniu a formacao de placa (média
de IP 0,05) e o desenvolvimento de gengivite (média de 1G 0,05). J& a solucéo a 2%
preveniu completamente a formacdo de placa enquanto que a solugdo 0,2%
realizada uma vez ao dia nao foi eficaz em reduzir a placa e a gengivite em todas as
areas da denticao. A solugao placebo resultou nos maiores escores de IP e IG sendo
a média do grupo de 1,73 e 0,62 respectivamente. Vale lembrar que o examinador
nao estava nem cego, nem calibrado, 0 que nos dias atuais diminuiria o poder de
evidéncia deste estudo.

Apbés um bochecho com solugdo de clorexidina, aproximadamente 30% da
droga fica retida na boca. Devido a sua natureza catidbnica, ela adsorve-se a
compostos anibnicos como glicoproteinas salivares, radicais fosfatados e
carboxilicos presentes no biofilme dental como bactérias e polissacarideos
extracelulares, pelicula dental e macromoléculas presentes na mucosa oral (ROLLA
e MELSEN, 1975; GJERMO, BONESVOLL e ROLLA,1974; BONESVOLL et al, 1974;
BONESVOLL, LOKKEN e ROLLA, 1974). O seu mecanismo de acao antibacteriana
€ explicado pelo fato de a molécula catibnica da clorexidina ser rapidamente atraida
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pela carga negativa da superficie bacteriana, sendo adsorvida a membrana celular
por interacdes eletrostaticas, provavelmente por ligacdes hidrofébicas ou por pontes
de hidrogénio, sendo esta adsorcado concentracao-dependente. Assim em dosagens
elevadas ela causa precipitacdo e coagulacao das proteinas citoplasmaticas e morte
bacteriana e em doses mais baixas a integridade da membrana celular é alterada,
resultando num extravasamento dos componentes bacterianos de baixo peso
molecular (HJELJORD, ROLLA, BONESVOLL, 1977; HUGO e LONGWORTH, 1964;
ROLLA e MELSEN, 1975). Além do mais, a clorexidina utilizada nas concentracdes
0,12% e 0,2% é estavel, nao é téxica aos tecidos, a absorcédo pela mucosa e pele é
minima, é bem tolerada quando administrada em animais via parenteral e
intravenosa, parece nao atravessar a barreira placentaria e nao provoca efeitos
téxicos colaterais sistémicos com o uso prolongado bem como alteracées na
microbiota oral (DAVIES e HULL, 1973; CASE, 1977; RUSHTON, 1977; WINROW,
1973; LOE et al, 1976).

A clorexidina apresenta uma substantividade, isto €, tempo de permanéncia
ativa na cavidade bucal, de aproximadamente 12 horas, o0 que € explicada pela sua
natureza dicatibnica. Assim, uma extremidade catibnica da molécula se prende a
pelicula, que apresenta carga negativa, e a outra extremidade catidnica fica livre para
interagir com bactérias que buscam colonizar o dente. Desta forma, ela exercera
uma agao bactericida inicial imediatamente depois do bochecho combinada com uma
acao bacteriostatica prolongada. Esta hip6tese foi testada por Bonesvoll e Gjermo
(1978) que compararam a capacidade de retencdo da clorexidina e de compostos
quaternarios de aménia, os quais compartiiham a mesma carga positiva em sua
molécula. A quantidade de composto quaternario de amdnia retido na cavidade bucal
inicialmente foi de 65% contra 32% de clorexidina, mostrando que num primeiro
momento, a concentracao salivar desses compostos foi maior do que a concentracao
de clorexidina. Por outro lado, esta concentracdo declinou mais rapidamente, uma
vez que, apds 4 horas da utilizacdo das substancias, a concentragéo de clorexidina
era significativamente maior. A natureza monocatidnica desses compostos e

dicati6bnica da clorexidina foi entdo sugerida como plausibilidade biolégica que
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explicava a retencdo mais prolongada dessa Ultima apesar de apresentar menores
quantidades retidas inicialmente.

Primeiramente acreditava-se que a agao da clorexidina se dava pela sua lenta
desadsorcdo uma vez que estivesse ligada a grupos carboxilicos presentes na
mucosa oral, sendo esta uma espécie de reservatorio de clorexidina que serviria
como fonte adicional da droga para a pelicula e a placa dental (BONESVOLL et al,
1974, ROLLA e MELSEN, 1975; HULL, 1980). No entanto, estudos posteriores
mostraram que a sua agao parece ser condicionada apenas pela sua adsorcao inicial
a pelicula dental, exercendo localmente sua acdo bactericida e bacteriostatica
(JENKINS, ADDY e WADE, 1988; ADDY e MORAN, 1983). Cabe salientar que
algumas substancias quimicas como o calcio, detergentes anibnicos e flior podem
influenciar as ligacées da clorexidina, reduzindo sua retengdo e sua atividade
antibacteriana (ROLLA e MELSEN, 1975; BONESVOLL, 1977; BARKVOLL, ROLLA
e SVENDSEN, 1989). O pH bucal parece também exercer uma importante influéncia
sobre a retencdo da droga, sendo alcancado o melhor efeito quando o pH apresenta
uma variagao entre 6.4 a 9.0 (GJERMO, BONESVOLL e ROLLA, 1974).

Portanto, ja esta bem sedimentada a vantagem clinica da clorexidina sobre os
demais agentes antiplaca, o que a coloca como padrdo ouro para controle quimico
de placa em odontologia (GJERMO, BAASTAD e ROLLA, 1970; BRECX, 1997;
NOIRI et al, 2003; HULL, 1980; JONES, 1997).

Ha varias formas de utilizacdo da clorexidina no ambiente supragengival como
bochechos, dentifricios, géis, sprays e palitos (FLOTRA, 1973; PILLON, 1997). No
entanto, a forma mais universalmente utilizada era através de bochechos de solucao
de clorexidina, realizados duas vezes ao dia, utilizando 10mls de uma solucdo de
0,2% de clorexidina (CUMMING e LOE, 1973). Estudos posteriores mostraram que
diminuindo a concentragdo do produto e aumentando o volume bochechado da
solucéo a quantidade de droga usada era praticamente e mesma e a efetividade anti-

placa manteve-se significativamente semelhante com reducbes do manchamento
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dos dentes. Assim, a concentracao a 0,12% com bochechos de 15 mls passou a ser
empregada em larga escala. (SEGRETO et al, 1986, SMITH et al, 1995). O tempo de
duracao do bochecho recomendado é de 1 minuto nestas concentracdes. Entretanto,
observacdes recentes de Van Der Weijden et al, 2005 sugerem néo haver diferencas
estatisticamente significantes quanto a formacao de placa bacteriana quando
bochechados uma solucéo de clorexidina 0,2% por 15, 30 ou 60 segundos.

2.4. ACAO DA CLOREXIDINA NO BIOFILME

Existem véarias maneiras de avaliar o efeito dos antimicrobianos na vitalidade
bacteriana da placa dental como cultura, técnicas de fluorescéncia e hibridizacao in
situ, microscopia a laser confocal, dentre outras. Esta ultima, por tornar possivel a
visualizacédo do biofilme sem a sua ruptura estrutural natural permite observarmos de
forma mais precisa o0 comportamento do biofilme ap6s a exposicao a antimicrobianos
e estudarmos variacbes nos genomas microbianos, atividade génica, dentre outros
(PALMER e STERNBERG, 1999; MARSH, 2004).

Zaura-Arite, Van Marle e Ten Cate (2001) verificaram pela primeira vez o
comportamento do biofilme oral apds exposicdo a uma solucao de clorexidina 0,2%
utilizando a microscopia a laser confocal. Foram avaliados 6 individuos, saudaveis,
divididos em leves formadores de placa e pesados formadores de placa que usaram
discos de dentina bovina em um dispositivo in situ onde houve crescimento do
biofilme sem que houvesse sua ruptura. Foram expostos a uma solucdo de
clorexidina 0,2% os biofilmes que se formaram em 6, 24 e 48 horas. A andlise
estrutural do biofilme mostrou que a medida que decorriam as horas de exposicao,
maior foi a complexidade estrutural do biofilme. Assim, os biofilmes mostraram uma
espessura média de 10, 27 e 34 um para 6, 24 e 48 horas respectivamente. Apesar
dos biofilmes terem sido expostos a apenas uma aplicacao de clorexidina, e esta ter
sido aplicada fora da boca (ex vivo), os autores concluiram que o biofilme de 6 horas
em leves formadores de placa apresentou a mais baixa vitalidade bacteriana e, com

0 aumento das horas, as diferencas entre a vitalidade bacteriana desapareceram
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entre os formadores de placa leves e pesados. A analise em camadas mostrou que a
camada mais externa do biofilme apresentou estatisticamente menor vitalidade
bacteriana que a camada mais interna tanto em 24 quanto em 48 horas, deixando
clara a ineficacia da clorexidina nas camadas mais internas de biofilme com mais de

24 horas de formacéo.

Trabalho de metodologia semelhante foi desenvolvido por Auschill et al (2005)
que verificaram em um dispositivo in situ a aplicacdo de uma solugédo de clorexidina
0,2%. Foram recrutados 7 voluntarios que bochecharam solug¢des de fluoreto amino-
estanoso (250 ppm), clorexidina 0,2% e agua. Os bochechos foram iniciados apés a
colocacao do dispositivo na boca e tiveram duracao de 48 horas. Apds este periodo,
esperava-se 14 dias (wash-out) para comecar o uso do outro produto, permitindo
desta forma que todos os participantes usassem as trés solugdes. Os resultados
analisados por microscopia a laser confocal mostraram que a vitalidade bacteriana
foi reduzida em 64% quando comparados as solugcbes com a agua, sem haver
diferenca estatisticamente significante entre a clorexidina e o fluoreto amino-
estanhoso. No entanto, devido a metodologia usada neste trabalho, ndao se pode
inferir a agdo destas solucdes sobre o biofilme ja formado, devido as solu¢des terem

sido usadas concomitantemente ao uso do dispositivo in situ.

Pratten, Barnett e Wilson (1998) em um trabalho e in vitro, avaliaram a eficacia
da clorexidina sobre a vitalidade de bactérias agrupadas em biofilmes. Apds a
confeccao de biofilmes compostos por bactérias coletadas na placa bacteriana
dental, os autores expuseram estes biofiimes formados a solu¢cbes de 0,2% de
clorexidina por 1 minuto, 5 minutos e 60 minutos. Os resultados mostraram que os
biofilmes expostos a 1 e 5 minutos do antimicrobiano n&o apresentaram efeito
significante na vitalidade bacteriana. No entanto, houve uma redugéo
estatisticamente significante na contagem de células bacterianas vitais apdés 60
minutos de exposi¢cao ao produto. Desta forma, fica claro que a acao da clorexidina
sobre o biofilme oral depende do tempo de exposicdo ao antimicrobiano e que o

tempo usado rotineiramente na odontologia, isto € 1 minuto, se mostrou ineficaz.
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Corbet et al. (1997) avaliaram o efeito da administragdo supervisionada de
clorexidina sobre gengivite ndo tratada por um periodo de trés meses em uma
amostra de conveniéncia de uma industria localizada na China. Foram recrutados 60
individuos e divididos em dois grupos: teste (clorexidina) e placebo. Apesar de néao
ser dada nenhuma instrucdo de higiene bucal, os individuos mantiveram seus
habitos de higiene e realizavam bochechos supervisionados das solugdes. Os
resultados mostraram que o grupo teste apresentou redugdes estatisticamente
significantes quanto ao indice gengival e sangramento a sondagem, sem, contudo,
apresentar diferencas estatisticas no indice de placa quando foram comparados os
dois grupos. Infelizmente através desta metodologia ndo se pode comparar a acao
da clorexidina em superficies com e sem placa dentro do mesmo individuo, ja que os

grupos utilizados eram em paralelo.

Brownstein et al. (1990) através de um modelo de boca dividida, analisaram a
efetividade da clorexidina 0,12% utilizada sob a forma de bochechos em pacientes
com gengivite presente. Foram utilizadas solucao placebo para comparacées. Ainda,
todos os participantes receberam uma profilaxia prévia em apenas metade da boca
antes do inicio do estudo. Entre os resultados encontrados pelos autores apds dois
meses de uso das solugdes estd o de que a clorexidina 0,12% reduziu
significativamente a média do indice gengival, percentagem de sangramento
gengival (Escore 2 do indice), bem como o sangramento a sondagem apenas nas
superficies deplacadas no inicio do estudo, mostrando a dificuldade de acdo em
superficies com biofilme presente. E importante ressaltar que os sitios onde a
deplacagem inicial ndo foi realizada ndo foram submetidos a nenhum acumulo de
placa prévio ao inicio do controle quimico o que dificulta saber precisamente se havia
biofilme formado em todas as superficies que foram avaliadas.

Esta bem sedimentada a acido da clorexidina na reducdo de formacao do

biofilme supragengival, prevenindo desta forma, o estabelecimento da gengivite.

Neste prisma, inumeros trabalhos ja foram realizados e comprovaram tal efetividade,
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demonstrando uma reducado que varia, respectivamente, de aproximadamente 50-
55% e 45% para biofilme supragengival e gengivite quando comparada a solucées
controle (LOE e RINDOM SCHIOTT, 1970; ADDY e MORAN, 1983; LOE et al, 1976;
SEGRETO et al, 1986). Da mesma forma, parece claro que a clorexidina nao
apresenta a mesma eficacia quando testada sobre um biofilme, face a todas as
limitagdes dos antimicrobianos sobre bactérias estruturadas em biofilme. Entretanto,
todos os trabalhos que avaliam clinicamente a agdo da clorexidina em prevenir o
desenvolvimento de gengivite utilizam na metodologia uma deplacagem inicial
previamente ao inicio do periodo de uso da clorexidina. Tal metodologia, nao
identifica claramente a efetividade da clorexidina sobre um biofilme previamente
formado, bem como se ela sera capaz de impedir o desenvolvimento de gengivite, o
que justifica a realizacdo de pesquisa sobre essa tematica. Desta forma, os
resultados desta pesquisa contribuirdo para uma melhor compreensao do efeito da
clorexidina, na presenca de placa bacteriana, sendo que estes resultados poderao
ser extrapolados para situagdes clinicas comumente presentes no dia a dia dos
dentistas

2.5. EFEITOS ADVERSOS PRODUZIDOS PELA CLOREXIDINA

Infelizmente, o uso da clorexidina € limitado pelos efeitos adversos
relacionados, como manchamento de dentes, restauragdes, préteses e lingua,
alterac6es do paladar, principalmente para o sal, formacao de céalculo supragengival
e, raramente, tumefacao reversivel nos labios ou glandulas parétidas, descamacoes
na mucosa oral, urticaria, dispinéia e choque anafilatico (FLOTRA et al, 1971; ADDY,
1979, 1982; MASAKI et al, 1989, CIANCIO, 1995). Dentre estes efeitos, o
manchamento dental destaca-se como a principal queixa por parte dos pacientes
(GJERMO, ALBANDAR e PREUS, 1994) sendo o principal fator limitante do uso da

clorexidina por periodos prolongados.
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O manchamento dental acomete entre 30-50% dos usudrios de clorexidina
(FLOTRA, 1973; LOE et al., 1976), sendo que sua maior ocorréncia se da no terco
cervical da coroa dentaria e nas areas proximais (TANNIR e GOODMAN, 1994).
Dentre os fatores que interferem na prevaléncia e severidade do manchamento,
estdo a concentracdo e o volume da clorexidina que estd sendo usada. Assim,
concentragcdes menores, em volumes maiores, a despeito de apresentarem eficacia e
efetividade semelhantes (SEGRETO et al.,, 1986), mostraram causar menor
manchamento dentario (CUMMING e LOE, 1973).

Diversas hipéteses foram investigadas acerca dos mecanismos associados ao
manchamento. Uma delas a clorexidina participaria como catalisadora das reacdes
nao-enzimaticas de acastanhamento (Reacdes de Maillard), na qual glicoproteinnas
presentes na pelicula (80% proteinas e 20% de carbohidratos) participam como
substratos para estas reacoes e sofrem uma série de reacdes de condensagao e
polimerizacdao, levando a formagdo substancias acastanhadas chamadas
melanoidinas (SONJU 1975; ERIKSEN et al., 1985). A capacidade da clorexidina em
promover desnaturagdo de proteinas e, na sequéncia, estas promoverem o
manchamento dental pela formacao de sulfito férrico e estanhoso, compdéem outra
teoria do manchamento dentario decorrente da clorexidina (ERIKSEN et al. 1985).
Corroborando com esta hipbtese esta a investigacao de Ellingsen et al. 1982, que
encontraram maiores concentracdes de Ferro (F) e enxofre (S) na pelicula adquirida
dos dentes com manchas acastanhadas utilizando ratos como animais
experimentais. Ainda, observacdes laboratoriais relataram que estas moléculas
quando passaram para um estado mais oxidado (Sulfito para sulfato) eles
geralmente tornaram-se brancos e mais sollveis, justificando assim a capacidade de
discoloracao de agentes oxidantes (NORDBO et al, 1982, 1983, 1984). Por fim, uma
terceira hipdtese, na qual a formacdo do manchamento dental se daria pela
precipitacdo de cromogenos da dieta diretamente na superficie dental, tais como
café, cha e vinho tinto, formando produtos coloridos (JENSEN, 1977; ADDY et al.,
1979). Entretanto, estas duas ultimas hipéteses levantadas apresentam, em parte,
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mecanismos semelhantes na medida em que se encontra altas concentracdo de
ferro (Fe) presente no vinho tinto. Assim, apesar do manchamento ainda permanecer
um assunto ainda ndo completamente esgotado, a reacdo da clorexidina com
produtos da dieta, especialmente cromogenos, parece ser a hipétese mais aceita e

cientificamente comprovada tanto em trabalhos in vitro quanto in vivo.

E comprovado que a clorexidina apresenta um efeito anti-placa significativo.
Partindo do pressuposto que o calculo supragengival seja decorrente da placa
supragengival que sofreu um processo de cristalizacdo, uma maior formacao de
calculo observada durante o uso da clorexidina ndo deixa de ser um efeito adverso
intrigante.  Alguns estudos de utilizacdo prolongada de clorexidina encontraram
maior formacdo de célculo (LOE et al. 1976, LANG et al. 1982, GROSSMAN et al.
1989), enquanto outros autores, em periodos mais curtos de observacdes, nao
observaram o mesmo efeito adverso. (LOE et al. 1971, CANCRO et al. 1972). Dentre
os locais mais prevalentes, destacam-se a face lingual dos incisivos inferiores e
vestibular de dentes pdstero-superiores. Apesar do processo de mineralizacdo nao
estar completamente entendido, parece que a maior formacao de calculo nestes
locais se deve a localizacdo dos ductos das glandulas parétidas e submandibular,
ocorrendo nestes locais uma constante lavagem da saliva, resultando em baixas
concentracbes de sacarose e, facilitando assim, uma maior deposicdo de uréia
proveniente da saliva que, na sequéncia, promovera a precipitacdo do fosfato de
célcio e a conseqlente cristalizacdo da pelicula adquirida dando inicio ao calculo
supragengival (DAWES e MACPHERSON 1993; DAVIES et al. 1997).

Apesar dos efeitos adversos em decorréncia do uso da clorexidina terem sido
fruto de repetidas investigacoes laboratoriais e clinicas, evidéncias avaliando o efeito
da presenca de placa prévia ao inicio do uso da clorexidina sobre manchamento e
calculo dental sdao escassas. Neste sentido, uma pesquisa clinica que busque

responder esta questio parece ser pertinente.
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3. PROPOSICAO

O presente trabalho teve dois propositos principais:

1- Comparar o efeito anti-placa e anti-gengivite da clorexidina agindo em
superficies dentarias com e sem presengca de biofilme supragengival

estabelecido.

2- Comparar o manchamento dentario e a formacao de calculo decorrente do
uso da clorexidina em superficies com e sem a presenca de biofilme

supragengival estabelecido.
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ABSTRACT

Background: Previous in vitro studies have shown little bactericidal effect on
structured oral biofilm after exposure to chlorhexidine. In vivo evidence of
chlorhexidine effect against structured biofilm is scarce. The purpose of this study
was to compare 0.12% chlorhexidine efficacy on previously plaque-free and plaque-
covered surfaces.

Methods: This study had a single-blind, randomized, splith-mouth, 21 days-
experimental gingivitis design, including 20 individuals who abandoned all mechanical
plaque control methods during 25 days. After 4 days of plaque accumulation, the
individuals had 2 randomized quadrants cleaned, remaining 2 quadrants with plaque-
covered dental surfaces. On the fourth day mechanical plague control cessation, the
individuals started rinsing with 0.12% chlorhexidine (Noplak®) for 21 days. Quigley &
Hein plaque index, gingival index and crevicular gingival fluid volume were assessed
at baseline and day 25. At days 4, 11 and 18 Quigley & Hein plaque index was also
assessed.

Results: Intergroup comparisons showed statistically higher plaque index throughout
the study in plaque-covered as compared to plaque-free surfaces. The inflammatory
response showed statistically higher Gl index (from 0.18+0.01 to 0.52+0.03 vs. from
0.21£0.02 to 0.93+0.03) and CGF volumes (from 46.94 to 64.99ul vs. from 48.09 to
94.28 ul) in plaque-free as compared to plaque-covered surfaces after 21-days of
plaque accumulation, respectively.

Conclusion: 0.12% chlorhexidine mouthrinses showed little anti-plaque and anti-
gingivitis  effect in previously plaque-covered surfaces compared to plaque-free-
surfaces. These results strengthen the diminished chlorhexidine effect on structured
biofilm and reinforces the necessity of previous biofilm disruption before the beginning
of chlorhexidine mouthrinses.

KEY WORDS: chlorhexidine; dental plaque; gingivitis; gingival crevicular fluid; biofilm.
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INTRODUCTION

Dental plague is a specific form of biofilm formed by interaction of salivary
coating and microbial deposition in a matrix-embedded microbial populations
structure, adherent to each other and/or to surfaces as a result of the dynamic
balance between microbial attachment processes and mechanical forces of
detachment in the oral cavity.'® Epidemiologic surveys have shown that a definite
relationship exists between dental biofim and periodontal disease.”® The
accumulation and maturation of bacterial biofilm at the gingival margin is widely
recognized as the primary etiologic factor in the development of chronic gingivitis and
that meticulous oral hygiene restores gingival health."' Based upon this
association, current treatment for gingivitis is directed at disruption of biofilm which
usually includes professional and homecare mechanical methods for removal of the
biofilm.'>"” However, to achieve an adequate level of plague control is not an easy
task. Efficient plaque control techniques are time-consuming and require motivation
and motricity to be well performed.®

Several antimicrobial agents have been incorporated in mouthrinses to
improve the outcome of mechanical oral hygiene procedures or even to replace
mechanical plaque control. Chlorhexidine (CHX) was established as the most
effective chemical plague control compound.'®?? It is a broad spectrum antiseptic with
pronounced antimicrobial effects both on Gram-positive and Gram-negative bacteria
as well as on fungi and some viruses.?®> CHX is a positively charged bisbiguanide,
which can adsorb to different negatively charged sites including mucous membranes,
salivary pellicle on teeth and titanium surfaces as well as several components of the
biofilm on the tooth surfaces such as bacteria, extracellular polysaccharides and
glycoproteins.?*?’

In vitro studies have shown that, in low concentrations, CXH causes damage to
the cell membrane and Ilow-molecular-weight molecules escape from the
microorganisms. At higher concentrations, chlorhexidine causes precipitation and
coagulation of the proteins in the cytoplasm of the exposed microbes.?®** These
properties interfere in biofilm formation preventing the growth processes in the biofilm.
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Unfortunately, most laboratory studies of the potential effectiveness of such agents
have applied methods which are appropriate for systemic infections (e.g.
determination of the minimum inhibitory concentration - MIC) but not for diseases in
which the causative organisms are presented as biofilms.*®

Recent evidence has suggested that bacterial phenotypes may modify when
the organisms change from a planktonik state to a sessile state (as part of a biofilm).*
3133 These changes can result in altered susceptibilities to antimicrobial agents.*
Pratten et al. * demonstrated the inability of CXH 0.2% to kill formed biofilms in vitro
after pulsing twice daily over a period of 4 days. Other in vitro studies demonstrated a
small effect of CXH on formed biofilm viability.®>*’

CXH has proven in many clinical trials to be effective in reducing the formation
of dental plaque and preventing gingivitis.?"* ***’ However, these studies utilized a
previous disruption of present biofilms in all dental surfaces. Considering the difficulty
of chlorhexidine to kill microorganisms in an undisturbed biofilm, it's necessary to
investigate whether chlorhexidine is able to prevent the establishment of gingivitis on
tooth surfaces harboring dental plaque.

The aim of the present study was to compare the effects of 0.12%
chlorhexidine gluconate in plague and gingival inflammation in sites with and without

supragingival biofilm formed in an experimental gingivitis model.

Material and Methods

The present study is a randomized split-mouth clinical trial using the experimental
gingivitis model proposed by Lée et al.”® The study protocol was submitted to and
approved by the Ethical Committee of the Lutheran University of Brazil, Canoas, Rio
Grande do Sul.

Test panel

The test panel was recruited from the dental students of the Lutheran University of
Brazil, Canoas, Rio Grande do Sul, Brazil. In order to assess the power of the present

40



study, using the plague index as a primary outcome, and taking into consideration the
paired design, a mean difference of 0.60 (with a standard deviation of 0.25) and
accepting an a-error of .05, revealed a power 0.88.The mean age of the volunteers
was 28.15+3.15 yrs. At recruitment, subjects were asked about their medical and
dental history. Written and oral explanations detailing the study purpose and design
were given for each subject. Subjects that preliminarily met inclusion/exclusion criteria
were selected for a dental screening appointment. If the subject met all the

inclusion/exclusion criteria, an informed consent was handed out.

Inclusion criteria

= Age between 18-35 years;
= Male;
= No relevant medical conditions that could interfere on the periodontal health;

= Willingness to comply.

Exclusion criteria

» Probing pocket depth > 3mm and/or clinical attachment loss > 2mm at any site;

= Antibiotic and/or anti-inflammatory therapy within 3 months prior to baseline
examination;

» Oral mucosal lesions;

= Smokers;

» Need for antibiotic premedication;

= History of hypersensitivity to chlorhexidine;

= Any device that could act as plaque retentive factor (carious lesions;
inadequate restorations; dental implants; orthodontic appliances; fixed or

removable prostheses).

Clinical Parameters
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The following clinical parameters were obtained in the order listed below from all

teeth, excepting the third molars:

Quigley & Hein plaque index *® modified by Turesky *° (QH), scored as: 0=
No plagque; 1= Separate flecks of plaque at the cervical margin of the tooth; 2=
A thin continuous band of plaque (up to one mm) at the cervical margin of the
tooth; 3= A band of plaque wider than one mm but covering less than one-third
of the crown of the tooth; 4= Plaque covering at least one-third but less than
two thirds of the crown of the tooth; 5= Plaque covering two-thirds or more of
the crown of the tooth.

Before scoring, an air/water spray was used to remove any food. Following, all
quadrants were stained by use of topically applied .75% sodium fluoresceine
solution with a swab, watching for not disrupting the supragingival plaque
formed. The teeth were then dried using a chair-side air syringe and carefully
isolated with cotton rolls. Plaque was then disclosed and measured using a
blue light (Lang, Ostergaard e Lée, 1972).

Gingival crevicular fluid volume (GCF) was collected according to the

.°%and measured with a Periotron® 8,000

recommendations of Deinzer et a
(Harco Eletronics, New York). This was performed according to the
manufacturer’s instructions in two sites per quadrant (upper lateral incisor —
labial site; upper first pre-molar — Mesio-buccal site). The area was carefully
isolated with cotton rolls, to avoid salivary contamination and a paper strip
(Periopaper® — Harco Eletronics, New York) was introduced into the crevice
until mild resistance was achieved. Attention was taken to avoid any
mechanical injury to marginal tissues. The strip was left in place for 3 minutes
and immediately transferred to the calibrated Periotron® 8,000. To minimize
possible impact of the room temperature and humidity on sample volume, the
examinations were performed in a climatized room (about 20°C).

Gingival index (Gl) according to a modification proposed by Lée °' in 6 sites

per tooth (Disto-buccal/labial, buco-buccal/labial, Mesio-buccal/labial, disto-
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lingual/palatal, linguo-lingual/palatal, mesio-lingual/palatal) was scored as: 0:
Absence of visual alterations of marginal gingiva; 1: Visual alterations of
marginal gingiva; 2: Bleeding upon gentle probing; 3: Tendency to
spontaneous bleeding.

Periotron® Calibration:

The calibration of the Periotron 8000® was performed with a standardized syringe
graduated with 10nl markings that was used to apply standard volume of 0.1ul to 0.8
ul of distilled water in steps of 0.1 ul on periopaper strips. The test fluid was
repeatedly (three times) drawn in to the syringe and then dispensed into the vial to
ensure that the inner walls of the syringe were coated with fluid, minimizing this way
pipetting error. A quadratic regression curve was computed as standard curve for the
determination of unknown GCF volumes. If the mean results of these repeated
analyses differed by more than 5 Periotron units, the Periotron was recalibrated.

Assessment of intra-examiner reproducibility

Before starting the trial, multiple sessions of training for clinical parameters’
assessment with a calibrated professional were performed. Disagreements were
resolved by discussion. After the examiner was trained according to the calibrated
professional’s criteria, the intra-examiner reproducibility was assessed. For
calibration, 4 dental students, who were not included in the study population, were
recruited. Students were evaluated in two different sessions: One for plaque index
recordings and one for gingival index recordings. In each session, the examiner
scored all teeth. Duplicate examination was then performed after 1 hour. The results
of plaque index and gingival index were compared with Kappa-statistics.

The K-coeficients were 0.88 and 0.93 for Quigley Hein, Turesky and Gingival Index,
respectively. During the study, after half of the sample was included in the study, new
intra-examiner reproducibility was assessed using two students (10% of the total
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sample). The reproducibility analysis was conducted the same way as the first one
and the K-coeficient was 0.78 and 0.84 for Quigley Hein, Turesky and Gingival Index,
respectively).

Study Design

The outline of the experimental procedures is summarized in Fig. 1.

Absence of oral hy giene methods

Fré-tria preparation

Chemical plaque control regime (chlorhexidine 0,12%)

Initial contact

-14 -7 0 +4 +11 +18 +25
QH QH
1. Selection of the
subjects
2. Informed-consent 1. Randomizaticn
v 2. Prophylaxis on control
quadrants
1. BScalling and supragingival
prophylaxis 1. TFQH
2. Oral Hygiene instructions v 2. GCF
301G v
H 4. Scalling and supragingival prophylaxis
GCF 5. Oral Hypiene Methods
IG

Supragingival prophylaxis
Instmictions to abeort all oral hypiene methods

e

Figure 1. Experimental Design
QH= Quigley & Hein Plaque Index modified by Turesky; GCF= Gingival crevicular fluid; Gl=

Gingival index;
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To achieve optimal gingival health and to standardize gingival baseline conditions, all

subjects participated in a pretrial period during 14 days. This visit comprised

professional scaling and polishing with a rubber cup and prophylactic paste (K.G.

Sorensen, Sao Paulo, SP, Brazil) and dental floss. If their hygiene techniques were

judged insufficient, individual instructions were given on how to improve their

performance.

» Baseline: On day zero, QH, GCF and Gl were recorded in all subjects. After the
recordings, a prophylaxis was performed and detailed explanations to quit all plaque
control were provided again.

» Day 4: Each subject had one upper and one lower quadrant randomly assigned as
“test” (where formed supragingival biofilm was not removed) and the other
quadrants were considered the “control” group (where formed supragingival biofilm
was professionally removed with rubber cup, prophylactic paste and dental floss).
After the prophylaxis on the control quadrants, the QH index was recorded in all
teeth to ensure that control quadrants were free of supragingival biofilm. On this
day, all subjects continued the oral hygiene withdrawal for 21 days and started to
rinse twice daily with 15 ml of a mouthrinse containing 0,12% chlorhexidine
gluconate (Noplak®).

» Day11 and 18: QH was scored in all teeth (6 sites per tooth).

» Day 25: QH, GCF and Gl were recorded in all teeth. After the recordings, a
prophylaxis was performed and all subjects were free to return the normal habits of
mechanical plaque control. Gingivitis was treated if necessary.

Blindness of the examiner

On days 11, 18 and 25 the examiner was kept unaware of randomization sequence
and blinded as to which quadrant was either test or control. However, because of the
nature of the study, it is not possible to assume that the examiner had not become
aware of quadrant allocation because plaque accumulation was clinically different
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between test and control quadrants especially on days 7 and 14. Whether this

problem may have biased the examiner is not ascertained.

Checking of compliance

The necessary volume to all the experimental period was 630 mls (15mls- 12/12
hours). However, to check compliance, more than 630 mis of chlorhexidine solution
was given in flasks with 1 liter volume, with different solution volumes in each flask. At
the end of the experimental period, the remaining chlorhexidine solution was given
back to check the individual adherence to the chlorhexidine rinses.

Statistical analysis

Data analysis was performed using commands that take into account clustering of
observations within subjects (Stata 9.2 for Windows, Stata Corporation, College
Station, TX, USA). A robust variance estimator was used to adjust for the clustering of
teeth into individuals. Wald tests were used for comparisons, and the p-value was

adjusted for multiple comparisons. The level of significance was set at 5%.

Results

All twenty subjects that fulfilled inclusion/exclusion criteria completed the study.
Checking of compliance also revealed that 100% of the individuals used the expected
amount of chlorhexidine.

Table 1 demonstrates mean QH in both groups throughout the study. At baseline, no
statistically significant differences were detected among groups. An increase in mean
QH was observed both for initially plague-free and plaque-covered surfaces.

However, the magnitude of increase was higher in initially plaque-covered surfaces.
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Moreover, intergroup comparisons revealed that at days 11, 18 and 25, the initially

plaque-covered group exhibited higher mean values of QH.

Table 1. Mean QH Index during the experimental period for initially plaque covered and plaque-free

surfaces
QHI Initially plaque-free surfaces (Control) Initially plague-covered surfaces
(Test)

Mean SE Mean SE
Day 0 0.13A*a** 0.02 0.16Aa 0.03
Day 11 0.20Ab 0.02 1.67Bb 0.07
Day 18 0.30Ac 0.02 1.15Bc 0.07
Day 25 0.43Ad 0.03 1.03Bd 0.05

*Upper case letters regard to comparison between initially plaque-free surfaces and plaque-covered
surfaces in each experimental period. Different letters demonstrate statistically significant differences
(p<0.05)

**Lower case letters regard to within group comparison overtime. Different letters demonstrate

statistically significant differences (p<0.05)

In order to further examine the role of chlorhexidine in preventing gingival
inflammation on initially plaque-free and plaque-covered surfaces, the mean Gl
scores were compared. On initially plaque-free quadrants, mean Gl values increased
significantly (p<0,05) from 0.18+0.01 to 0.52+0.03 at days 0 and 25 , respectively. In
initially plague-covered quadrants these values increased from 0.21+0.02 to
0.9310.03, respectively, also with statistically significant differences. The comparison
of mean Gl at baseline did not display statistically significant differences among
groups, however at day 25, initially plaque-covered surfaces showed higher degrees

of inflammation (Fig 2).
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Figure 2. Mean Gl scores in teeth with and without plaque on days 0 and 25.

* Statistically differences between initially plaque-free and plaque-covered surfaces.

Changes in marginal bleeding as assessed by gingival index = 2 are shown in fig. 3.
Both groups significantly increased marginal bleeding. However, after 3 weeks of
chlorhexidine mouthrinses, percentages of Gl = 2 were significantly higher in initially

plaque-covered surfaces as compared to plaque-free surfaces.
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Figure 3. Percentage of sites with marginal bleeding (Gl = 2) in teeth with and without
plaque on days 0 and 25.

* Statistically differences between initially plaque-free and plague-covered surfaces

The analysis of GCF volume is demonstrated in Figure 4. At baseline, no significant
differences were observed among groups. (p>0,05). Both groups presented a
statistically significant increase in CGF means from day 0 to day 25 (in plaque-free
surfaces, from 46.94 to 64.99ul and in plaque-covered surfaces from 48.09 to
94.28ull). At day 25, a statistically significant difference was observed between

groups (Fig 4).
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*
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Figure 4. Mean GCF volumes (/) in teeth with and without plaque on day 0 and 25.

* Statistically differences between initially plaque-free and plaque-covered surfaces.

Discussion

The purpose of the present investigation was to answer an oftenly asked
clinical question, but with scarce evidence in humans: Is it really necessary remove
plaque before starting a chlorhexidine plaque control regime as a substitute to
mechanical plague control? In order to test the hypothesis of no difference between
chlorhexidine usage in initially plaque-covered or plaque-free surfaces, a randomized
split-mouth clinical trial was designed.

The methods used in our study were chosen trying to reduce variability,
increasing validity. Choosing dental students to the investigation aimed at having the
best possible gingival health. An experimental gingivitis model was used to evaluate
the impact of professional prophylaxis on gingival status over a 21-day period. The
split-mouth model used in our study could evaluate, in the same person, the gingival
response to chlorhexidine in previously plaque-free and plaque-covered surfaces,
avoiding a comparison between different inflammatory response patterns if the
groups were in different persons. Furthermore, a calibrated clinical examiner,
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unaware of the group distribution, as much as possible, assessed all clinical
parameters. Moreover, to minimize the bias from factors that had been shown to
affect the gingival inflammatory response, smokers were not included and only males
were selected to reduce the physiologic changes in hormone levels associated to
female gender that could exacerbate the gingival response to plaque.®?

Gl was not assessed at days 11 and 18, in order not to interfere on plaque
structure on formed biofilm. We faced similar methodological limitations to asses the
CGF volume on days 11 and 18 because, as well as Gl assessment, we had to
remove supragingival plaque at the 8 Periotron sites before fluid collection to avoid
plaque contamination of filter paper strips assuring a minimum influence on
volumetric determination of GCF.>® >

Chlorhexidine was selected as the test substance because it is the best
characterized and most effective chemical antiplaque agent known today.3®: #1- 42 446
The concentration selected corresponds to that used clinically for substitutive plaque
control (0.12%). The subjects compliance during the experimental phase was 100%
as assured by the remaining chlorhexidine turned in at the end of the experimental
period.

As showed table 1, QH plague scores on test group (initially plaque-covered
surfaces) were statistically higher than control group (initially plaque-free surfaces) in
all experimental periods, except for baseline. This demonstrates that regardless of the
initial presence of plaque, chlorhexidine did not totally stop plaque growth. The
tendency to increase plaque score on initially plaque-free surfaces was expected as
shown in other studies.®®** °> *® The most interesting factor to study is whether this
plaque accumulation is associated with different patterns of gingival inflammation.

The initially plaque-covered surfaces (Test group) showed a significant higher
gingival inflammatory response, assessed by Gl and GCF, as compared to plaque-
free surfaces (Control group) during the study, except for day 0, which allows better
comparison. These results suggest that the initial professional prophylaxis seems to
have a higher effect on preventing gingival inflammation to occur in the absence of
mechanical plaque disruption.
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The importance of biofilm disruption previously to the initiation of a CXH regime
was investigated by Brownstein et al.°” that compared 0.12% chlorhexidine rinsing
solution in sites with and without initial prophylaxis (split-mouth design) in individuals
with pre-established gingivitis at the start of the study. Their results showed that CHX
only helped in decreasing the Gl mean, decreasing in % of sites with GI =2 and
decrease in bleeding on probing where initial prophylaxis was performed. However, it
has to be highlighted that they studied the effects of CHX in reducing established
gingivitis. In the present study, individuals started with gingival health and the
capacity of CHX to prevent gingivitis was tested.

Corbet et al.>® tested the therapeutic effect of 0.12% chlorhexidine in a group of
individuals with established untreated gingivitis and presence of abundant calculus in
a parallel control group design as compared to a placebo solution. The mean Gl of
the CXH group was significantly reduced from Gl=1.40 to 1.08 with a marked
reduction in the percentage of sites with a Gl=2 scores (50% to 36%). Besides, this
significant effect of CXH on gingivitis observed in the study may be too limited to
assure prognostic benefits in the prevention of the future disease progression.

In our study, a statistically significant increase in Gl was observed in plaque-
free surfaces between days 0 and 25. Means ranged from 0.18 to 0.52. These results
are in accordance with results previously reported that demonstrated this tendency of
increase in G1.38 %% %960 However, these cited studies used the Gl proposed by Lée &
Silness ®' whose score 2 corresponds to bleeding upon periodontal probing of the
external portion of the marginal gingival tissues. In our study, we used the Gl modified
by Lée °' whose score 2 corresponds to bleeding upon periodontal probing of the
intrasulcular marginal gingival tissues. Thus, the final Gl mean could be higher
because of the greater number of Gl scores 2. In addition, this method seems to be
more adequate to the actual knowledge diagnosis of gingivitis.

It is acknowledged that the mode of action of CXH in plaque inhibition in vivo
occurs in a first immediate bactericidal effect followed by prolonged bacteriostatic
action resulting from CXH adsorption to the biofilm-coated enamel surface.>® % The

hypothesis for the inefficacy of chlorhexidine over plaque-covered surfaces in
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preventing the establishment of gingivitis can be due the only superficial effect on
mature biofilm.%” Pratten, Burnett and Wilson®®> exposed a biofim with a bacterial
composition similar to that found in supragingival dental plaque to 0.2% CXH solution
and showed that exposure for 1 or 5 minutes elicited no statistically significant effect
on the viability of any of the six species tested.

Simulating intra-oral biofilms, Zaura-Arite et al.*® demonstrated by means of
confocal scanning laser microscopy only a superficial bactericidal effect of CXH in in-

situ-grown dental biofilm. Auschill et al.®®

in a similar study design, showed a
reduction on mean bacterial viability of 89% as compared to water. The difference
was that CXH solution (0.2%) was applied intra-orally for 1 min twice a day for four
days and participants started to rinse at the same time that in situ intra-oral splint was
inserted. Thus, only a small bacterial layer was formed. The chlorhexidine-induced

1.3* A loss of

morphological alterations in oral biofilms were investigated by Vitkop et a
bacterial membrane integrity and fimbrial disintegration in a few bacteria were
demonstrated. A restricted matrix disintegration was also observed and showed the

insufficient effect of CHX on oral biofilm. Kara et al.®*

recently showed that dual-
species biofilms (Streptococcus mutans and Veillonella parvula) were less
susceptible to CXH than single-species biofilms (V. parvula) due to more favorable
growth conditions generated by utilization of additional lactate produced by S.
mutans. These evidences showed that the environmental heterogeneity found in
multibacterial biofilms can accelerate phenotypic and genotypic diversity in bacterial
populations what might be the mechanisms whereby cells are better prepared to cope
with adverse conditions like the antimicrobial agents.

In conclusion, both initially plague-free and plaque-covered surface increased
plague and gingival inflammation following refrain of mechanical plaque control.
However, the initially plaque-covered surfaces displayed higher values of plaque and
gingival inflammation. Thus, professional removal of plaque is recommended before

starting a chlorhexidine regime as a plague control substitute.
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ABSTRACT

Aim: The purpose of this study was to compare the side effects of 0.12%
chlorhexidine on previously plaque-free and plague-covered surfaces.

Material and Methods: This study had a single-blind, randomized, split-mouth, 21
days-experimental gingivitis design, including 20 individuals who abandoned all
mechanical plaque control methods during 25 days. After 4 days of plaque
accumulation, the individuals had 2 randomized quadrants cleaned, remaining 2
quadrants with plaque-covered dental surfaces. On the fourth day, the individuals
started with 0.12% chlorhexidine (Noplak®) rinsing lasting for 21 days. Stain index
intensity and extent as well as calculus formation were evaluated during the
experimental period.

Results: Intergroup comparisons showed statistically higher (p<0.05) stain intensity
and extent index as well as calculus formation over the study in plaque-covered
surfaces as compared to plaque-free surfaces. 26.19% of initially plaque-covered
surfaces presented calculus, whereas calculus was observed in 4.52% in initially
plaque-free surfaces.

Conclusions: The presence of plaque increased 0.12% chlorhexidine side effects.
These results strengthen the necessity of biofilm disruption previous to the start of
chlorhexidine mouthrinses in order to reduce side effects.

KEY WORDS: Chlorhexidine; adverse effects; staining; tooth discoloration; dental
calculus

CLINICAL RELEVANCE

Scientific rationale: The presence of plaque on tooth surfaces as a predictor of
chlorhexidine side effects has not been evaluated especially because most studies
utilized a previous disruption of biofilms in all dental surfaces before the beginning of
rinsing. In this study, staining and calculus formation after 0.12% chlorhexidine was
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compared between previously plaque-free and plaque-covered surfaces by means of
an experimental gingivitis model.

Principal findings: Previously plaque—covered surfaces showed statistically higher
stain index mean and extent as well as calculus formation.

Practical implications: It's necessary remove plaque from teeth before the beginning
of CXH moutrinses to reduce tooth stain and calculus formation.

SOURCE OF FUNDING AND CONFLICT OF INTEREST:

The present investigation is independent and was supported by the University and the

authors.
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INTRODUCTION

Many antimicrobial agents have been incorporated in mouthrinses to improve
the outcome of mechanical oral hygiene procedures or even to replace mechanical
plaque control. Chlorhexidine (CHX) is presently the most effective compound
(Gjermo et al. 1970, Fine 1995, Addy 1986) having pronounced antimicrobial effects
both on Gram-positive and Gram-negative bacteria as well as on fungi and some
viruses (Tortora et al. 2000). CHX is a positively charged bisbiguanide, which can
adsorb to different negatively charged sites including mucous membranes, salivary
pellicle on teeth and titanium implant surfaces as well as several components of the
biofilm on the tooth surfaces such as bacteria, extracellular polysaccharides and
glycoproteins (Rélla & Melsen, 1975, Gjermo et al. 1974, Bonesvoll et al. 1974,
Kozlovsky et al. 2006). However, it has not been recommended for long periods
because of the observed side effects.

The reported side-effects of CXH are alteration in taste, increase of calculus
formation, staining of teeth and mucous membranes and, more rarely, oral mucosa
desquamation and parotid swelling (L6e & Rindom Schiétt 1970, Flétra et al. 1971,
Flétra 1973). However, the most obvious and important local side effects are the
brown staining of the teeth, restorative materials and dorsum of the tongue (Lée &
Rindom Schiétt 1970, Flétra et al. 1971, Gjermo & Rélla 1971) as well as
supragingival calculus formation (L6e et al. 1976, Lang et al. 1982, Grossman et al.
1989).

Non-enzymatic browning (Maillard reactions) and formation of pigmented metal
sulfides are considered the possible mechanisms of tooth discolorations due to CHX
application (Ellingsen et al. 1982, Eriksen et al. 1985). However, clinical and
laboratory studies provided strong evidence that staining is caused by interaction or
precipitation of dietary chromogens with locally adsorbed CXH (Addy & Roberts
1981, Prayttino et al. 1979, Addy et al. 1991, Addy et al. 1995). In the presence of
food components, CHX dyes produce colored compounds on hydroxyapatite (Jensen

1977, Jensen & Tustian 1978). Moreover, when associated with tea and coffee

66



intake, brown staining of tooth and acrylic previously exposed to CXH is more likely to
occur (Addy & Moran 1984). Corroborating these findings, Addy et al. (1979)
demonstrated that tea, coffee and red wine were particularly chromogenic.

CXH has proven in many clinical trials to be effective in reducing the formation
of dental plaque and preventing gingivitis (L6e & Rindom Schiétt 1970, Gjermo et al.
1970; Cumming & L6e 1973, Brecx 1997, Hull 1980, Segreto et al. 1986, Smith et al.
1995, Jones 1997, Noiri et al. 2003, Van Der Weijden et al. 2005). However, calculus
formation seems to be increased (Lée et al. 1976, Lang et al. 1982, Grossman et al.
1989). All these studies utilized a previous disruption of present biofilms in all dental
surfaces. However, there is a lack of evidence if the presence of biofilm formed on
tooth surfaces would increase the side effects of CHX.

The aim of the present study was to compare the effects of 0.12% CXH
gluconate 0,12% on staining and calculus formation in previously plaque-free and
plaque covered surfaces, by means of an experimental gingivitis clinical trial.

Material and Methods

The present study is a randomized split-mouth clinical trial using the
experimental gingivitis model proposed by Lée et al. (1965). The study protocol was
submitted to and approved by the Ethical Committee of the Lutheran University of

Brazil, Canoas, Rio Grande do Sul.

Test panel

The test panel was recruited from the dental students of the Lutheran
University of Brazil, Canoas, Rio Grande do Sul, Brazil. In order to assess the power
of the present study, using the Quigley & Hein plaque index as a primary outcome
(reported elsewhere), and taking into consideration the paired design, a mean
difference of 0.60 (with a standard deviation of 0.25) and accepting an a-error of .05,
revealed a power of 0.88.

The mean age of the volunteers was 28.15+3.15yrs. At recruitment, subjects
were asked about their medical and dental history. Written and oral explanations
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detailing the study purpose and design were given for each subject. Subjects that

preliminarily met inclusion/exclusion criteria were selected for a dental screening

appointment. If the subject met all the inclusion/exclusion criteria, an informed

consent was handed out and, upon acceptance, signed by the volunteers.

Inclusion criteria

Age between 18-35 years;

Male;

No relevant medical conditions that could interfere on the periodontal health;
Willingness to comply.

Exclusion criteria

Probing pocket depth > 3mm and/or clinical attachment loss > 2mm at any site;
Antibiotic and/or anti-inflammatory therapy within 3 months prior to baseline
examination;

Oral mucosal lesions;

Smokers;

Need for antibiotic premedication;

History of hypersensitivity to chlorhexidine;

Any device that could act as plaque retentive factor (carious lesions;
inadequate restorations; dental implants; orthodontic appliances; fixed or
removable prostheses).

Clinical Parameters

The following clinical parameters were assessed in the order listed below from all

teeth, excepting the third higher/lower molar.

Presence of calculus (C) in all teeth, at 6 sites per tooth (mesio-buccal, mid-
buccal, disto-buccal, mesio-lingual, mid-lingual and disto-lingual) was scored
as a dichotomous index: 0 - Absence of calculus; 1 - Presence of calculus.
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» Discoloration Index proposed by Lobene (1968) and modified by Macpherson
et al. (2000). This involves visual stain assessment of the buccal/labial and
lingual/palatal aspects of the index teeth. The modification consisted of dividing
each aspect into 4 separate sites (Figure 1), classified as:

- Gingival (G): 2mm wide strip running
parallel to the gingival margin. The limit
towards the incisal edge given by the
end of the interdental papilla;

- Body (B): Central area of
buccal/lingual aspect, between gingival
and distal/mesial sites, extending to

incisal edge;

- Mesial (M): Visible area between line

angle and adjacent tooth, ending at the Figure. 1. The stain sites of an anterior
interdental papilla and tooth: Body (White); Gingival (Grey); Mesial
starting at gingival site; and distal (black).

- Distal (D): as for mesial (M) site.

Stain was recorded using two separate characteristics, namely intensity and
area (extent). The criteria and codes for intensity were:
0= no stain present with the natural tooth colouration;
1= slim stain;
2= clearly visible stain, orange to brown;
3= dark stain, dark brown to black.
The area (extent) of the stain was recorded only if an intensity score of 2 or 3 was
given. The area criteria and codes for approximal, gingival and body sites were:
1= up to 1/3 of area affected;
2= between 1/3 and 2/3 of area affected
3= more than 2/3 of area affected.
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Assessment of intra-examiner reproducibility

Before starting the trial, multiple sessions of training exercises for clinical

parameters were performed. After the examiner was trained, the intra-examiner

reproducibility was assessed. For reproducibility, 4 chronic chlorhexidine users, who

were not included in the study population, were recruited. After an informed consent,

subjects were evaluated two times with one day intermission. In each session, the

examiner scored all teeth, except the third molars. The results of presence/absence

of calculus and stain index (Lobene modified by Macpherson et al. 2000) were

analysed by Kappa-statistics. The K-coeficient was 0.96 and 0.68 for calculus and

Stain indexes, respectively.

Study design

The outline of the experimental procedures is summarized in Figure 2.

Pré-tria preparation

Absence of oral hy giene methods

Chemical plaque control regime (chlorhexidine 0,12%)

Initial contact
-14 -7 0 +4 +11 +18 +25
l ) 1.  stainindex 1. gtain index
1. Selection of the 2. caleulus 2. caleulus
subjects
2. Infonmed-consent 1. Randomization
b 2. Prophylaxiz on control
quadrants
1. Bealling and supragingival
prophylaxis v
2. Oral Hypiene instructions 1.  Stainindex v
. 2. Caleulus
1. Stainindex ) _ .
5 calenlus 3. Scalling and supragingival prophylaxis
3' 4. Oral Hygiene Methods
4.

Figure 2. Experimental Design.

Supragingival prophylaxis

Instructions to abort all oral hygiene met
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To achieve optimal gingival health and to standardize gingival baseline conditions,
all subjects participated in a pretrial period during 14 days. Thorough professional
scaling and polishing with a rubber cup and prophylactic paste and dental floss was
performed. If hygiene was judged unsatisfactory, individual instructions were given on
how to improve the performance.
= Baseline: On day zero, the presence of calculus and the stain index were recorded

in all subjects. After the recordings, a prophylaxis was performed and detailed

explanations to abort all the plaque control measurements were provided again.

» Day 4: Each subject had one maxillary and mandibulary quadrant randomly
assigned by a heads or tails raffle made by the examiner, as “test” (supragingival
plaque-covered sites) and the other two quadrants as “controls” (supragingival
plague was professionally removed by the examer to warrant plaque-free surfaces
). After the prophylaxis on control quadrants, the Quigley & Hein Plaque Index was
recorded in all teeth to ensure that control quadrants were plaque-free. Following,
all subjects continued the oral hygiene withdrawal for a 21 days and started to rinse
twice daily with 15 ml of a mouthrinse containing 0.12% chlorhexidine gluconate.

= Day 11 and 18: Presence/absence of calculus and stain index were recorded in all

teeth.

= Day 25: Similar to days 11 and 18. After the recordings, a professional scaling and
prophylaxis was performed to remove stain and calculus and all subjects were free
to return the normal habits of mechanical plaque control. Gingivitis was treated if

necessary.

Blindness

On days 11, 18 and 25, the examiner was kept unaware of randomization
sequence and blinded to which quadrant was test or control. However, because of the
nature of the study, it is not possible to assume that the examiner had not become
aware of quadrant allocation because plaque accumulation was clinically different
between test and control quadrants essentially on days 11 and 18. Whether this
problem may have biased the examiner is not ascertained.
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Compliance

The necessary volume to all the experimental period was 630 mls (15mls-
12/12 hours). However, to ensure compliance, more than 630 mls of chlorhexidine
solution was given in flasks with 1 liter volume, with different volumes in each flask. At
the end of the experiment, the remaining solution was turned in to check the

individual adherence.

Statistical analysis

Data analysis was performed using commands that take into account
clustering of observations within subjects (Stata 9.2 for Windows, Stata Corporation,
College Station, TX, USA). A robust variance estimator was used to adjust for the
clustering of teeth into individuals. Wald tests were used for comparisons, and the p-

value was adjusted for multiple comparisons. The level of significance was set at 5%.

RESULTS

All twenty subjects who fulfilled all inclusion/exclusion criteria completed the
study. Checking of compliance revealed that all volunteers adhered to the
instructions, with the correct amount of left over rinsing solution given back. No other
side effects such as taste alterations, allergic reaction, etc. were observed.

The intensity of stain as assessed by discoloration index didn’t differ in the
baseline exam among experimental groups. When initially plaque-free and plaque-
covered surfaces are compared, higher degrees of staining were present in initially
plaque-covered surfaces at days 11, 18 and 25 (Figure 3).
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Figure 3 - Mean discoloration intensity index in surfaces initially plaque-free or
plaque-covered at different experimental periods.
* Statistically significant differences between initially plaque-free and plaque-covered

surfaces.

The stain area (extent) was recorded only if an intensity score of 2 or 3 was
given. Both initially plaque-free and plaque-covered surfaces didn’t show any score 2
or 3 at days 11 and 18. At day 25, the mean extent index was 1.59+0.13 on initially
plaque-free surfaces and 1.62+0.09 on initially plaque-covered surfaces. These
differences weren'’t statistically significant. The frequency of extent scores on day 25
in initially plaque-covered surfaces showed was 8.66 % of the surfaces with score 1,
whereas at initially plaque-free surfaces was of 3.03%. Score 2 was detected in
10.22% of initially plaque-covered surfaces and 3.88 at initially plaque-free surfaces.
Differences were also observed concerning frequency of score 3 (0.71% for initially
plaque-covered and 0.17% for initially plaque-free surfaces (Figure 4).
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Figure 4 — Frequency of sites with scores 1, 2 and 3 of stain extent on day 25.

* Statistically significant differences between initially plaque-free and plaque-covered

surfaces.

The presence/absence of calculus was analyzed by a dichotomous index. The

mean percentage of calculus in initially plaque-covered and plaque-free surfaces is

shown in Table 1. Both groups significantly increased calculus from days 11 to 18 and

18 to 25. When initially plaque-covered and plaque-free surfaces are compared,

statistically significant differences were observed at days18 and 25.

Table 1. Mean calculus scores on days 0, 11, 18 and 25.

Presence Initially plaque-free surfaces Initially plague-covered surfaces
/absence of (Control) (Test)
calculus
Mean SE Mean SE
Day 0 0.00Aa 0.00 0.00Aa 0.00
Day 11 0.00Aa 0.00 0.00Aa 0.00
Day 18 0.05Aa 0.01 0.26Bb 0.02
Day 25 0.12Ab 0.02 0.34Bc 0.02

*Upper case letters regard to comparison between initially plaque-free surfaces and plague-covered

surfaces in each experimental period. Different letters demonstrate statistically significant differences

(p<0.05)

**Lower case letters regard to within group comparison overtime. Different letters demonstrate

statistically significant differences (p<0.05)
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When the frequency of presence of calculus is compared between groups at
day 18, 26.19% of initially plaque-covered surfaces presented calculus, whereas
calculus was observed in 4.52% in initially plaque-free surfaces. On day 25, these
values were of 34.4% for initially plaque-covered surfaces and 12.38% for plaque-free
surfaces (Figure 5). These differences were statistically significant.

‘ @ Initially plaque-free surfaces B Initially plaque-covered surfaces ‘

40 _*_l

%

10

Day O Day 11 Day 18 Day 25

Figure 5. Percentage of sites with calculus in teeth initially plaque-covered and
plaque free at different experimental periods.
* Statistically significant differences between initially plaque-free and plaque-covered

surfaces.

DISCUSSION

The purpose of the present study was to investigate if initial professional
prophylaxis before the start of chlorhexidine plaque control regime would result in
different levels of CXH side effects (stain and calculus formation). Initially plaque-
covered surfaces (Test group) showed significantly higher degrees of stain intensity
and extent of surface area as well as calculus formation as compared to initially
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plaque-free surfaces (Control group). These results showed that the initial
professional prophylaxis seems to have a greater effect in reducing CXH side effects.

The etiology of extrinsic tooth discolotations due to CXH rinsing is not fully
understood. Non-enzimatic browning reactions (Maillard reactions) and formation of
pigmented metal (Fe, Sn) sulfides hypotheses are not supported by direct and
conclusive in vivo evidence (Eriksen et al. 1985). However, the main possible
mechanism of extrinsic tooth stain is the reaction products of food and beverage,
where aldehydes and ketones, natural constituents of various foods, may react with
chlorhexidine forming colored products. However, a discoloring capacity of CXH
combined with tea, red wine and coffee has been demonstrated both in vivo (Prayitno
et al. 1979, Addy et al. 1982) and in vitro  (Addy et al. 1979, Prayitno & Addy 1979,
Jensen 1977, McDonald et al. 1985).

Clinical investigations have demonstrated marked variations in the individual
discoloration tendency after a period of clhorhexidine rinsing (Fl6tra et al. 1971,
Dolles et al. 1979). However, the significant increase in stain in surfaces previously
plague-free has been demonstrated by means of staining indexes (Prayttino et al.
1979, Dolles et al. 1979, Addy & Roberts 1981, Addy et al. 1991, Corbet et al. 1997,
Eriksen et al. 1985, Griindemann et al. 2000). Our results are in accordance to these
observations. In our investigation, we found an important effect of the presence of
plaque over intensity and extent of tooth staining, since surfaces without
supragingival plaque at the beginning of CHX rinsing showed significant lower
staining as compared to surfaces with established plaque over 21 days (Figures 3
and 4). Thus, surfaces initially plaque-covered were stained earlier than plaque-free
surfaces.

There is scarce evidence investigating the presence of plaque over CHX side
effects. Corbet et al. (1997) demonstrated in a population with large amounts of
plaque and calculus, a significantly higher mean of stain, as assessed by a
discoloration index system (Lang & Raber 1981) when compared to a parallel control
group (Placebo solution). In our study, we used a randomized split-mouth design.
Thus, each subject was its own control. Both test and control surfaces were exposed

76



the same dietary compounds influence. This methodological aspect aimed at
reducing inter-individual variability, reducing bias and consequently increasing
statistical confidence in the results obtained. Furthermore, a single calibrated blind
clinical examiner assessed all clinical parameters.

The increase of calculus formation due to chlorhexidine mouthrinse is an usual
finding in early long-term investigations (Lée et al. 1976, Lang et al. 1982, Grossman
et al. 1989). However, short-term studies suggested reduced calculus formation with
chlorhexidine rinsing (Lée et al. 1971, Cancro et al. 1972). Our data showed that
initial prophylaxis was important to reduce calculus formation. Initially plaque-free
surfaces showed little amounts of calculus formation over 21 days (about 12% of
surfaces), while plaque-covered surfaces presented 34.4% of calculus. Thus, plaque-
covered surfaces presented calculus earlier than plaque-free surfaces. These results
may be explained by the fact that supragingival calculus is essentially mineralized
plaque (Davies et al. 1997). The process of mineralization is not fully understood, but
involves localized supersaturation, nucleation, crystal growth and the transformation
of precursor phases such as dicalcium phosphate dehydrate, octacalcium phosphate
and amorphous calcium phosphate into more stable, crystalline deposits of
hydroxyapatite (White et al. 1989). The higher tendency to calculus formation in
lingual aspects of lower anterior and buccal aspects of upper posterior tooth surfaces
may be due the submandibular and parotid ducts location. In these areas, the
abundant supply of urea from the saliva and the high salivary film velocity tend to
promote base formation to plague and calcium phosphate precipitation (Davies et al.
1997). Hence, it has been advocated that these locations may be more susceptible to
calculus formation because of the low sucrose concentration in saliva with a high
saliva film velocity promoting clearance of salivary sugar and acid from plague, and
the higher plague pH associated to better access to salivary urea (Dawes &
Macpherson 1993). However, these results have to be interpreted with prudence
because our criteria for calculus included both stained and non-stained calculus.
Thus, the increased scores could represent the incremental build-up and hardening of
stain in the gingival third of the crowns.
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Chlorhexidine was selected for the antimicrobial treatment because it is the
best characterized and most effective chemical antiplaque agent known today
(Gjermo et al. 1970, Brecx 1997, Noiri et al. 2003, Hull 1980, Jones 1997). The
concentration selected corresponds to that used clinically for plaque control (0.12% or
0.2%). Moreover, extensive evidence showed similar plaque reduction and gingival
inflammation effectiveness when comparing 0.2% and 0.12% chlorhexidine
concentrations. Thus, 0.12% CHX seems to reduce stain side effects (Segreto et al.
1986, Smith et al. 1995).

In conclusion, both initially plague-covered and plaque-free surfaces presented
tooth stain and calculus formation with different magnitude and timing. Our results
confirm the necessity of professional prophylaxis to remove supragingival plaque
before the start of chlorhexidine rinsing period without mechanical plaque control to

reduce tooth staining and calculus formation.

78



References

Addy, M. & Moran, J. (1984) The formation of stain on acrylic surfaces by the
interaction of cationic antiseptic mouthwashes and tea. Journal of Biomedical
Material Research 18,631-41

Addy, M. (1986) Chlorhexidine compared with other locally delivered
antimicrobials. A short review. Journal of Clinical Periodontology 13, 957 — 964.
Addy, M., Mahdavi, S.A. & Loyn, T. (1995) Dietary staining in vitro by
mouthrinses as a comparative measure of antiseptic activity and predictor of
staining in vivo. Journal of Dentistry 23: 95 - 99.

Addy, M., Moran, J., Davies, R.M., Beak, A. & Lewis, A. (1982) The effect of
single morning and evening rinses of chlorhexidine on the development of tooth
staining and plaque accumulation. A blind cross-over trial. Journal of Clinical
Periodontology 9, 134 - 140.

Addy, M., Prayitno, S., Taylor, L. & Cadogan, S. (1979) An in vitro study of the
role of dietary factors in the aetiology of tooth staining associated with the use of
chlorhexidine. Journal of Periodontal Research 14, 403 - 410.

Addy, M. & Roberts, W.R. (1981) Comparison of the bisbiguanide antiseptics
alexidine and chlorhexidine. Il. Clinical and in vitro staining properties. Journal of
Clinical Periodontology 8, 220 - 230.

Addy, M., Wade, W. & Goodfield, S. (1991) Staining and antimicrobial properties
in vitro of some chlorhexidine formulations. Clinical Preventive Dentistry 13,13 - 17.
Bonesvoll, P., Lékken, P., Rélla, G. & Pous, P. (1974) Retention of chlorhexidine
in the human oral cavity after mouthrinses. Archives of Oral Biology 19, 1025-
1029.

Brecx, M. (1997) Strategies and agents in supragingival chemical plaque control.
Periodontology 2000 15, 100 — 108.

Cancro, L.P., Paulovich, D.B., Klein, K. & Picozzi, A. (1972) Effects of a
chlorhexidine gluconate mouthrinse on dental plaque and calculus. Journal of
Periodontology 43, 687 - 691.

79



Corbet, E.F., Tam, J.O., Zee KY, Wong, M.C., Lo, E.C., Mombelli, AW. & Lang,
N.P. (1997) Therapeutic effects of supervised chlorhexidine mouthrinses on
untreated gingivitis. Oral Diseases 3, 9 -18.

Cumming, B.R. & Ldée, H. (1973) Optimal dosage and method of delivering
chlorhexidine solutions for the inhibition of dental plaque. Journal of Periodontal
Research 8, 57 — 62.

Davies, R.M., Ellwood, R.P., Volpe, A.R. & Petrone, M.E. (1997) Supragingival
calculus and periodontal disease. Periodontology 200015, 74 - 83.

Dawes, C. & Macpherson, L.M.D. (1993) The distribution of saliva and sucrose
around the mouth during the use of chewing gum and the implications for the site
specificity of caries and calculus deposition. Journal of Dental Research 3, 232 -
235.

Dolles, O.K., Eriksen, H.M. & Gjermo, P. (1979) Tooth stain during 2 years' use of
chlorhexidine - and fluoride-containing dentifrices. Scandinavian Journal of Dental
Research 87, 268 - 274.

Ellingsen, J.E., Rolla, G. & Eriksen, H.M. (1982) Extrinsic dental stain caused by
chlorhexidine and other denaturing agents. Journal of Clinical Periodontology 9,
317 - 322.

Eriksen, H.M., Nordbo, H., Kantanen. H. & Ellingsen, J.E. (1985) Chemical plague
control and extrinsic tooth discoloration. A review of possible mechanisms. Journal
of clinical Periodontology 12, 345 - 350.

Fine, D.H. (1995) Chemical agents to prevent and regulate plaque development.
Periodontology 2000 8, 87 — 107.

Flétra, L., Gjermo, P., Rolla, G. & Waerhaug, J. (1971) Side effects of
chlorhexidine mouth washes. Scandinavian Journal of Dental Research 79,119 —
125.

Flétra, L. (1973) Different modes of chlorhexidine application and related local
side effects. Journal of Periodontal Research 8, 41 —44.

Gjermo, P., Baastad, K.L. & Rdlla, G. (1970) The plague inhibiting capacity of 11

antibacterial compounds. Journal of Periodontal Research 5,102-109.

80



Gjermo, P., Bonesvoll, P. & Roélla, G. (1974) Relationship between plaque-
inhibiting effect and retention of chlorhexidine in the human oral cavity. Archives of
Oral Biology 19, 1031 — 1034.

Gjermo, P. & Rolla, G. (1971) The plaque-inhibiting effect of chlorhexidine-
containing dentifrices. Scandinavian Journal of Dental Research 79,126 — 132.
Grossman, E., Meckel, A.H., Isaacs, R.L., Ferretti, G.A., Sturzenberger, O.P.,
Bollmer, B.W., Moore, D.J., Lijana, R.C. & Manhart, M.D. (1989) A clinical
comparison of antibacterial mouthrinses: effects of chlorhexidine, phenolics, and

sanguinarine on dental plaque and gingivitis. Journal of Periodontology 60, 435 -
440.

Grundemann, L.J., Timmerman, M.F., ljzerman, Y. & Van Der Weijden G.A.
(2000) Stain, plague and gingivitis reduction by combining chlorhexidine and
peroxyborate. Journal of Clinical Periodontology 27,9 -15.

Hull, P.S. (1980) Chemical inhibition of plaque. Journal of Clinical Periodontology
7,431 —442.

Jensen, J.E. & Tustian, D.G. (1978) The effect of chlorhexidine and cetylpyridine
on the binding of amaranth to saliva-coated hydroxyapatite. Journal of Periodontal
Research 13, 275 — 279.

Jensen, J.E. (1977) Binding of dyes to chlorhexidine-treated hydroxyapatite.
Scandinavian Journal of Dental Research 85, 334 - 340.

Jones, C.G. (1997) Chlorhexidine: is it still the gold Standard? Periodontology
2000 15, 55 - 62.Kinane, D.F. & Attstrom, R. (2005) Advances in the
pathogenesis of periodontitis consensus report of the fifth workshop in
Periodontology. Journal of Clinical Periodontology 32, 130 — 131.

Kozlovsky, A., Artzi, Z., Moses, O., Kamin-Belsky, N. & Greenstein R.B. (2006)
Interaction of chlorhexidine with smooth and rough types of titanium surfaces.
Journal of Periodontology 77,1194 — 2000.

Lang, N.P., Hotz, P., Graf, H., Geering, A.H., Saxer, U.P., Sturzenberger, O.P. &
Meckel, A.H. (1982) Effects of supervised chlorhexidine mouthrinses in children. A
longitudinal clinical trial. Journal of Periodontal Research 17,101 - 111.

81



Lang, N.P. & Raber, K. (1981) Use of oral irrigators as vehicle for the application
of antimicrobial agents in chemical plague control. Journal of  Clinical
Periodontology 8, 177 — 188.

Lobene, R.R. (1968) Effect of dentifrices on tooth stains with controlled brushing.
Journal of the American Dental Association 77, 849 — 855.

Lée, H., Mandell, M., Derry, A. & Schott, C.R. (1971) The effect of mouthrinses
and topical application of chlorhexidine on calculus formation in man. Journal of
Periodontal Research 6, 312 — 314.

Lée, H., Rindom Schiétt, C., Glavind, L. & Karring, T. (1976) Two years oral use of
chlorhexidine in man. Journal of Periodontol Research 11,135 -144.

Lée, H. & Rindom Schiétt, C. (1970) The effect of mouthrinses and topical
application of chlorhexidine on the development of dental plaque and gingivitis in
man. Journal of Periodontal Research 5, 79 — 83.

Lée, H., Theilade, E. & Jensen, S.B. (1965) Experimental gingivitis in man.
Journal of Periodontology 36,177 — 187.

McDonald, J.L., Schemehorn, B.R. & Stookey, G.K. (1985) Factors relating to
dental stain formation in the rat. Journal of Dental Research 64, 810-4.
Macpherson, L.M., Stephen, KW., Joiner, A., Schafer, F. & Huntington, E. (2000)
Comparison of a conventional and modified tooth stain index. Journal of Clinical
Periodontology 27,854 - 859.

Noiri, Y., Okami, Y., Narimatsu, M., Takahashi, Y., Kawahara, T. & Ebisu, S.
(2003) Effects of chlorhexidine, minocycline, and metronidazole on
Porphyromonas gingivalis strain 381 in biofilms. Journal of Periodontology 74,1647-
1651.

Prayitno, S. & Addy, M. (1979) An in vitro study of factors affecting the
development of staining associated with the use of chlorhexidine. Journal of
Periodontal Research 14, 397 — 402.

Prayitno, S., Taylor, L., Cadogan, S. & Addy, M. (1979) An in vivo study of dietary
factors in the aetiology of tooth staining associated with the use of chlorhexidine.
Journal of Periodontal Research 14, 411 - 417.

82



Rélla, G. & Melsen, B. (1975) On the mechanism of plaque inhibition by
chlorhexidine. Journal of Dental Research 54, 57-62.

Segreto, V.A., Collins, E.M., Beiswanger, B., De La Rosa, M., Isaacs, R.L., Lang,
N.P., Mallatt, M.E. & Meckei A.H. (1986) A comparison of mouthrinses containing
two concentrations of chlorhexidine. Journal of Periodontal Research Supplement
14, 23 - 32.

Smith, R.G., Moran, J., Addy, M., Doherty, F., Newcombe, R.G. & Smith, R.G.
(1995) Comparative staining in vitro and plaque inhibitory properties in vivo of
0,12% and 0,2% chlorhexidine mouthrinses. Journal of Clinical Periodontology
22,613 -617.

Tortora, G.J., Funke, B.R. & Case, C.L. (2000) Controle do crescimento
microbiano. In: Tortora GJ, Funke BR, Case CL, eds, Microbiologia, vol 6, pp.
181-206, Porto Alegre: Artmed.

Van Der Weijden, G.A., Timmerman, M.F., Novotny, A.G.A., Rosema, N.AM. &
Verkerk, A.A.J. (2005) Three different rinsing times and inhibition of plaque
accumulation with chlorhexidine. Journal of Clinical Periodontology 32, 89 — 92.
White, D.J., Bowman, W.D. & Nancollas, G.H. (1989) Physical-chemical aspects
of dental calculus formation and inhibition: in vivo and in vitro studies. In: Ten
Cate, J.M. Recent advances in the study of dental calculus, vol. 1, pp. 175 -188,
St Oxford, IRL Press.

83



6.CONSIDERACOES FINAIS

84



1-

2-

6. CONSIDERAGOES FINAIS

A presenca de placa bacteriana nas superficies dentais previa ao inicio da
utilizacao da clorexidina proporcionou uma menor a¢ao anti-placa e anti-

gengivite do farmaco;

A presenca de placa bacteriana nas superficies dentais previa ao inicio da
utilizacao da clorexidina proporcionou efeitos adversos de manchamento e
céalculo em maiores magnitudes. Ainda, as superficies com placa comecgaram
a manchar e apresentar calculo mais rapidamente que as superficies onde a

placa foi removida.

Com base nisso, pode-se indicar a necessidade de remog¢ao mecanica de
placa antes do inicio da utilizagao de clorexidina 0.12% para potencializar o
efeito anti-placa e anti-gengivite da mesma, bem como diminuir o

manchamento e a formacéao de calculo.
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6. APENDICES
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1. RANDOMIZAGAO

NOME:
IDADE: TELEFONE:

RANDOMIZAGAO DOS QUADRANTES QUE SERAO DEPLACADOS NO QUARTO
DIA EXPERIMENTAL:

Q1 Q2

Q4 Q3
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2. FICHA DO EXAME

[N (o]0 0= TP PPPTPPPRP Data:......ccooovveeeeeennn. Exame: ()diaO()dia4()diat11()dia18()dia25
iNDICE DE PLACA (QUIGLEY HEIN), INDICE GENGIVAL (LOE & SILNESS) e CALCULO
17 16 15 14 13 12 11 21 22 23 24 25 26 27

D M D

V|V |[MV|DV|V| MV]|DV V| MV DV| VIMV|DV|[V|MV|DV |V MV|DV|V MV MV |VIDV|MV|V|DV|MV|V|DV|MV |V |DV|MV |V |DV|MV |V|DV]|V V|V
1P
1G
C

pp| P |MP|DP|P |  MP|DP | P| MP |DP |P| MP|DP | P MP|DP| P MP|DP| P MP|MP|P|DP|MP|P|DP|MP | P DP|MP|P DP|MP|P|DP|MP P|DP|MP|P|DP
1P
1G
C

47 46 45 44 43 42 41 31 32 33 34 35 36 37

DV |[V|MV|DV |V | MV]|DV | V| MV DVVMVDVVMVDVVMVDVVMVMVVDVMVVDVMVVDVMVVDVMVVDVMVVDVl://[VB
1P
1G
C

M

DL |[L/ML|DL |L|ML|DL |L| ML |DL|L| ML |DL|L|ML|DL |L| ML |DL | L ML ML |L|DL|ML |L|DL|ML|L|DL{ML|L|DL|ML|L|DL|ML |L|DL| D |L|DL
1P
1G
C

FLUIDO CREVICULAR GENGIVAL

Quadrante 1 Quadrante 2
D D D D

Quadrante 4 Quadrante 3
D D D D
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3. INDICE DE MANCHAMENTO (LOBENE MODIFICADO - MACPHERSON, 2000)

NN o]0 = OO PPPPPPPPPRRPIN Data:.....ccccooveeeeennenn. Exame: ( )Dia4 ()dia11()dia18()dia25
17 16 15 14 13 12 11 21 22 23 24 25 26 27
G|M|C[D|G|M|C|D|G|M G|M G|M G|M G|M G|D|C|M|G|D|C[M|G|D G|D G|D G|D G|D
G|M|C[D|G|M|C|D|G|M G|M G|M G|M G|M G|D|C|M|G|D|C[M|G|D G|D G|D G|D G|D
47 46 45 44 43 42 41 31 32 33 34 35 36 37

Severidade:

0 -sem manchas (cor natural do dente)

1 -manchamento leve

2 -manchamento moderado - visivel claramente, laranja a marrom
3 -manchamento pesado - marrom escuro a preto.

Extensdo: (S6 € aplicado as areas que recebem escores 2 ou 3 para severidade).

1- até 1/3 da area manchada
2-entre 1/3 e 2/3 da area manchada
3- acima de 2/3 da area manchada.
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4. QUESTIONARIO DE SAUDE.

IDENTIFICACAO:
Nome:

Data de nascimento:

Enderego:

Telefones:

ANAMNESE:

Esta em tratamento médico? Nome e telefone do médico

J& esteve hospitalizado? Submeteu-se a algum tipo de cirurgia
Vocé é fumante? Quantidade

e Jateve alguma das seguintes doengas ou problemas ?

desmaio/ convulsdes / hemorragias

() tuberculose () anemia-leucemia () distarbio do sistema nervoso
() febre reumatica () hepatite () DST/ HIV

( ) doengas renais () diabetes ()

() alergia () problema circulatério

()

()

outras. Quais ?

e Apresenta alguma cardiopatia- problema cardiaco?

() hipertensao () infarto
() febre reumatica ( )sopro
() angina

e Fazuso de alguma medicagao?
) antibidticos () medicamento imunossupressores (ciclosporina)
) bloqueadores de canais de calcio
)

insulina () outro

(
(
(
( )antiinflamatorio
Quanto tempo?

Vocé possui alguma doenga ou problema médico nao listado neste questionario?

Afirmo sob minha responsabilidade que as respostas acima sdo verdadeiras
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5. REACOES ADVERSAS AO PRODUTO

Marque nos itens abaixo, se caso vocé tenha tido alguma reacao adversa ao
produto usado, bem como se estas alteragcées o tenham causado algum
desconforto:

As manchas me causaram:

( )Nenhum desconforto ( )Pouco desconforto () Moderado desconforto () Muito
desconforto

Alteragao do paladar:

( )Nada ( )Pouco ( )moderada ( ) Muito

A alteragéo do paladar me causou:

( )Nenhum desconforto ( )Pouco desconforto () Moderado desconforto () Muito
desconforto

Caso vocé tenha percebido qualquer outra alteracao decorrida do uso do
produto, anote abaixo:

Assinatura do participante da pesquisa
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6. TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO DO
PARTICIPANTE

Dados de Identificagdo do Sujeito da Pesquisa ou Responséavel Legal

1 N O e
Carteira de Identidade n.........cccovvviiiiiniininnnen. Data Nascimento:........ [oveannn [oveiann
L 0 =T = oo
Bairro:. ..o Cidade:.....oiuiiiiiiii Estado:..........
CEP: e, Telefone: (....... Yt

Vocé esta sendo convidado a participar de uma pesquisa que tem o objetivo de verificar o efeito
contra a placa e contra a gengivite de um bochecho contendo clorexidina 0,12% quando administrada
sobre dentes com presenga e auséncia de placa bacteriana concomitantemente. Para isso, os
participantes deveré&o ficar todo o periodo experimental na total auséncia de qualquer meio de limpeza
dental. Serao realizados exames periodontais rotineiros, onde sera utilizada uma sonda que mede o
estado inflamatério das gengivas, sendo estes procedimentos minimamente invasivos.

Os participantes desta pesquisa fardo uso de uma solugdo de clorexidina 0,12% que sera
utilizada como sob a forma de bochechos. O uso desta solugdo provavelmente promoverda uma maior
formagao de célculo, manchamento extrinseco dos dentes, bem como alteragdo temporaria do paladar.
Casos de outras reagdes adversas ao produto sdo raros. Ao final do experimento, com a cessagéo do uso
da solugéo, o paladar voltara ao normal e todas as possiveis manchas e calculos serdo devidamente
removidos. Havendo desenvolvimento de gengivite esta sera tratada.

Participando deste experimento, vocé podera estar contribuindo para uma melhor compreenséo
do efeito da clorexidina na presenga de um biofilme supragengival. Evidéncias neste contexto sdo
escassas na literatura. Lembre-se que sua participagao é totalmente voluntaria e vocé pode retirar-se do
estudo e cancelar este consentimento esclarecido a qualquer momento sem que ocorra penalizagao ou
prejuizo de qualquer natureza. Vale lembrar que a sua participagdo ndo acarretara em nenhuma despesa
extra para vocé bem como nao havera qualquer tipo de compensagéo, seja financeira ou de qualquer
outra forma.

E importante lembrar que vocé tem a garantia de poder tomar conhecimento e obter informagdes,
a qualquer tempo, dos procedimentos utilizados neste estudo, bem como dos resultados, parciais e finais,
desta pesquisa. Para tanto, vocé pode consultar o pesquisador responsavel ou o comité de Etica em
Pesquisa da Ulbra Canoas-RS, com os respectivos enderegos abaixo.

Pesquisador Responsavel: C.D. Fabricio Batistin Zanatta

Enderego: Rua 17 de junho, 525/401 Telefone: (55) 30298387 ou (51) 84488484

Comité de Etica em Pesquisa da Ulbra Canoas-RS:

Enderego: Rua Farroupilha, 8001 — Prédio 14 —Sala 224, Bairro Sao Luis Fone: (51) 477-9217
CONSENTIMENTO LIVRE E ESCLARECIDO

B ettt e e e e e —e e e e e ee e reaaaeeeeernnrarrnees declaro que, apos
convenientemente esclarecido(a) pelo pesquisador sobre os termos deste estudo e tendo entendido o que
me fora explicado, consinto em participar do presente Protocolo de Pesquisa. Além disto, confirmo ter
recebido cépia devidamente assinada deste consentimento.

Porto Alegre,........ccoceveueeenen. A€ e de 200......

Assinatura do Sujeito da Pesquisa Assinatura do Pesquisador
- Carimbo ou Nome Legivel —
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7. APROVACAO NO COMITE DE ETICA

s,
- :f: e,

ﬂi’ﬁ& UNIVERSIDADE LUTERANA DO BRASIL
PRO-REITORIA DE PESQUISA, POS-GRADUAGAO E EXTENSAO
COMITE DE ETICA EM PESQUISA EM SERES HUMANOQS E ANIMAIS

TERMO DE AVALIACAO

CEP-ULBRA 2006-095H =i

Titulo: AVALIACAO CLINICA DA CLOREXIDINA SOBRE O BIOFILME SUPRAGENGIVAL FORMADO EM UM MODELO T= GENGIVITE EXPERIVENTAL EM
HUMANOS

Autor (a) e Pesq. Resp: Fabricio Batistin Zanatia

P. Orient. Geraldo Augusto Chiapinotic

Tipo de projeto: [ [Pesqusa | [TCC [ X [Dsseagio | [Tese | Grupo: 1]

Curso: Programa de Pos-Graduaggo em Periodonta
Instituicao onde sera realizada:  Ulbra CancasRE

Nimero ae Nocento: 19 | | Frofeto CfSw 7 IxTwacnal T i Cucperagho

| Stijettos [ Tot 19| | Muliicéntrico: X teo | [ | imemacionai | | Estrangeira:

Patrocinador: Autora

Data: Reunido Ordinaria de 30/03/2006 i

O projeto de pesquisa, acima identificado, foi avaliado e aprovado pelo plenario do Comité de
Etica em Pesquisa em Seres Humanos e Animais da ULBRA, por estar de acordo com as normas
vigentes na Resolugdo n® 196/96 do Conselho Nacional de Saude/Ministério da Salde, e em suas
complementares (Resolugdes 240/97, 251/97, 292/99, 303/00, 304/00 e 340/04 do CNS/MS) que

regulamentam a pesquisa envolvendo seres humanos.

O (a) pesquisador (a) responsavel devera apresentar relatorio(s) anual(is) e final a este CEP,

informando os resultados da pesquisa, bem como comunicar a data de conclus&o da mesma.

Canoas, 10 de abril de 2006.

Ll s
DR. JOSE SCHNEIDER SANTOS
Coordenador do CEP-ULBRA

Rua Farroupilha, 8001 - Prédio -14 Sala 224 - Bairro S&o José - Canoas/RS - CEP 92.425-900
Fone (51xx) 3477-9217- E-mail: comitedeetica@ulbra.br — Home Page:www.ulbra bripesquisa




Livros Gratis

( http://www.livrosgratis.com.br )

Milhares de Livros para Download:

Baixar livros de Administracao

Baixar livros de Agronomia

Baixar livros de Arquitetura

Baixar livros de Artes

Baixar livros de Astronomia

Baixar livros de Biologia Geral

Baixar livros de Ciéncia da Computacao
Baixar livros de Ciéncia da Informacéo
Baixar livros de Ciéncia Politica

Baixar livros de Ciéncias da Saude
Baixar livros de Comunicacao

Baixar livros do Conselho Nacional de Educacdo - CNE
Baixar livros de Defesa civil

Baixar livros de Direito

Baixar livros de Direitos humanos
Baixar livros de Economia

Baixar livros de Economia Doméstica
Baixar livros de Educacao

Baixar livros de Educacdo - Transito
Baixar livros de Educacao Fisica

Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmacia

Baixar livros de Filosofia

Baixar livros de Fisica

Baixar livros de Geociéncias

Baixar livros de Geografia

Baixar livros de Histdria

Baixar livros de Linguas
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