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RESUMO

SOUZA, Taina Fontes. TRA associado ou ndo ao Brix3000, tendéncias mundiais e 0
conhecimento sobre técnicas de minima intervencdo para o controle da cérie
dentaria. Rio de Janeiro, 2021. Dissertacio (Mestrado em Odontologia — Area de
concentracdo: Odontopediatria) — Faculdade de Odontologia, Universidade Federal do
Rio de Janeiro, Rio de Janeiro, 2021.

A presente dissertagdo foi dividida em trés estudos: o primeiro avaliou o Tratamento
Restaurador Atraumatico (TRA) associado ou ndo ao Brix3000™ quanto ao tempo de
tratamento, experiéncia de dor e aceitabilidade de criancas (n=20) de 3-9 anos em um
ensaio clinico controlado e randomizado. O tempo foi cronometrado do inicio ao fim do
tratamento. A experiéncia de dor foi avaliada pela verséo revisada da escala “Face, Legs,
Activity, Cry, Consolability” (FLACC-r) e a aceitabilidade por uma escala facial
hedonica. O grupo TRA + Brix3000™ gastou 4 minutos a mais (13,144+4,0 min) que o
grupo TRA (9,8+2,7 min) (p=0,03). N&o houve diferenca quanto a aceitabilidade e a dor
(p>0,05). O segundo estudo caracterizou a literatura cientifica mundial sobre produtos de
remoc¢ado quimico-mecanica de tecido cariado (RQMTC), por meio de mineracao de dados
bibliométricos, metodoldgicos e dos resultados de 397 artigos. Houve maior nimero de
publicacGes entre 2011-2020, no Journal of Dental Research, desenvolvidos no Brasil e
India. Estudos in vitro foram mais prevalentes, seguidos dos estudos clinicos. Nestes
ultimos, Carisolv™e Papacarie™ foram os produtos mais utilizados, prescritos para uso
isolado e comparados ao uso de brocas. Os produtos para RQMTC foram mais estudados
em criangas, cujos dentes foram restaurados com o cimento de iondmero de vidro, nos
quais o tempo gasto e dor foram os principais desfechos. Observou-se que a RQMTC
demanda maior tempo, entretanto, promove reducdo de ansiedade, dor e necessidade de
anestesia local. O estudo 3 avaliou o conhecimento de dentistas brasileiros sobre
odontologia de minima intervencdo (OMI) pelo desenvolvimento, validacéo e aplicacao
de uma escala de conhecimento (Minimal Interventional Dentistry for Dental Caries
Knewlodge Scale - MIDDeC-KS), de 12 itens (0-12 pontos). Quanto maior a pontuacao,
maior o conhecimento do dentista. Dados sociodemogréaficos e de formacdo académica
foram coletados. A escala (0=0,72; ICC=0,85) foi aplicada por meio da plataforma
Survey Monkey™ a 637 dentistas que demostraram ter conhecimento médio de 7,4+2,5
sobre OMI. As maiores pontuagdes foram alcangadas por mulheres (7,8+2,4; p=0,00);
profissionais com mais de 10 anos de formados (7,6£2,6; p=0,02); emfaculdades publicas
(7,8+2,4; p=0,00), atuando no setor publico (7,9+2,3; p=0,00) ou académico (8,8+2,3;
p=0,04). Pontuacbes maiores foram alcancadas por especialistas em Odontopediatria
(9,2£1,6) e menores por Cirurgides buco-maxilo-faciais (3,1+2,1). Houve maior
conhecimento sobre controle de dieta, biofilme e aplicacdo topica de fluor. Técnica de
Hall, infiltrante resinoso e RQMTC foram as técnicas menos conhecidas. Com a presente
dissertacéo, concluiu-se que o TRA associado ao Brix3000™ demandou mais tempo de
tratamento, sem diferenca quanto a aceitabilidade e a dor. Os estudos com produtos para
RQMTC aumentaram ao longo dos anos, principalmente em paises em desenvolvimento.
Os estudos clinicos com criangas tendem a avaliar o tempo gasto e a dor em comparacgao
ao uso de brocas e, a RQMTC reduz ansiedade, dor e necessidade de anestesia, embora
aumente o tempo de tratamento. Foi constatada suficiente evidéncia psicométrica da
escala MIDDeC-KS. As maiores pontuagdes foram alcancadas por profissionais do
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género feminino e especialistas em Odontopediatria, com maior conhecimento sobre
controle de dieta, biofilme e aplicacéo topica de fltor.

Palavras-chaves: criancas, carie dentaria, dente deciduo, papaina, odontopediatria
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ABSTRACT

SOUZA, Taina Fontes. ART associated or not with Brix3000, world trends
and knowledge of minimal interventional dentistry for the control of dental caries.
Rio de Janeiro, 2021. Dissertation (Masters in Dentistry - Area of concentration: Pediatric
Dentistry) - Faculty of Dentistry, Federal University of Rio de Janeiro, Rio de Janeiro,
2021.

This dissertation was divided into three studies: the first evaluated the Atraumatic
Restorative Treatment (ART) associated or not with Brix3000 ™ in terms of treatment
time, pain experience and acceptability of children (n=20) aged 3-9 years through a
randomized controlled clinical trial. The time was calculated from the beginning to the
end of the treatment. Pain experience was assessed by the revised version of the “Face,
Legs, Activity, Chy, Consolability” (FLACC-r) scale and acceptability by a hedonic
facial scale. The ART + Brix3000 ™ group spent 4 minutes longer (13.14+4.0 min) than
the ART group (9.8+2.7 min) (p=0.03). There was no difference regarding acceptability
and pain (p>0.05). The second study characterized the world scientific literature on
chemical-mechanical carious tissue removal (CMCTR) products, through bibliometric,
methodological and results data mining of the 397 articles. There was a greater number
of publications between 2011-2020, in the Journal of Dental Research, which were
developed in Brazil and India. In vitro studies were more prevalent, followed by clinical
studies. In the latter, Carisolv ™ and Papacarie ™ were the most used products prescribed
for isolated use and compared to the use of drills. CMCTR products have been most
studied in children whose teeth were restored with glass ionomer cement, in which time
spent and pain were the main outcomes. Clinical application of CMCTR takes more
treatment time but can also reduce patient anxiety, pain and need for anesthesia Study 3
assessed the knowledge of Brazilian dentists about minimal intervention dentistry (MID)
through the development, validation, and application of a 12-item (0-12 points)
knowledge scale (Minimal Interventional Dentistry for Dental Caries Knewlodge Scale -
MIDDeC-KS). The higher the score, the greater the knowledge of the dentist. Gender,
educational level, specialty, academic training institutions and workplace were collected.
The final scale (a=0.72; ICC=0.85) was applied through the Survey Monkey™ platform
to 637 dentists who demonstrated an average knowledge of 7.4+2.5 about MID. The
highest scores were achieved by women (7.8+2.4; p=0.00); professionals with more than
10 years of graduation (7.6£2.6; p=0.02); in public colleges (7.8+2.4; p=0.00), working
in the public sector (7.9+2.3; p=0.00) or academic (8.8+2.3; p =0.04). Higher scores were
achieved by specialists in Pediatric Dentistry (9.2+1.6) and lowest by maxillofacial
surgeons (3.1+£2.1). There was greater knowledge about diet and biofilm control, as well
as topical application of fluoride. Hall technique, resin infiltration and CMCTR were the
least known MID techniques. With the present master thesis, it was concluded that ART
associated with Brix3000™ required more treatment time, with no difference in terms of
acceptability and pain. Studies with products for CMCTR have increased over the years,
mainly in developing countries. The clinical studies with children tend to assess the time
spent and pain compared to the use of drills. CMCR clinical application reduces anxiety,
pain and need for anesthesia, despite increase treatments’ time Sufficient psychometric
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evidence of the MIDDeC-KS scale was observed. The highest scores were achieved by

women, specialists in Pediatric Dentistry, with more knowledge about diet control,
biofilm, and topical fluoride application.

Keywords: children, dental caries, primary tooth, papain, pediatric dentistry
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1. INTRODUCAO

A odontologia operativa criada por Greene Vardiman Black no século XX
permaneceu por muitos anos como a base para o tratamento da carie dentéaria, tendo como
principal filosofia restauradora a “extensao para preven¢ao”, uma abordagem de tratamento
mais cirdrgica que preconizava o preparo extensivo da cavidade para receber o material
restaurador e principalmente prevenir o desenvolvimento da lesdo em locais de dificil acesso
para higienizacdo (TYAS et al; 2000). Apesar de Greene Vardiman Black ser conhecido por
ter desenvolvido tal filosofia de tratamento, também foi um visionario ao vislumbrar a
odontologia de minima intervengdo ao declarar que “chegard o dia em que seremos
conduzidos a praticar a odontologia preventiva em substituicdo a reparadora” (JOSEPH,
2005).

Com o passar dos anos, o controle da carie dentaria modificou, baseado em novos
conhecimentos relacionados a etiologia da doenca e pautado em orientar o paciente em ter
uma dieta com baixo consumo de acgucar, higiene bucal com dentifricio contendo étima
concentracdo de fluor e uso de agua de abastecimento publica fluoretada. Além disso, novas
técnicas e materiais restauradores foram desenvolvidos para o controle das lesdes
consequentes da doenca, trazendo para o centro do tratamento odontolégico a filosofia de
minima intervencdo (OMI) (INNES, 2019).

A OMI tem como ideal preservar a maior estrutura dentaria saudavel possivel, assim
como manter os dentes funcionais por toda a vida (FDI, 2017). A aplicacdo dessas técnicas
no contexto da cérie dentaria ocorre por meio de procedimentos classificados como: nao
invasivos, quando ndo envolvem a remogdo de tecido dental; micro invasivos, quando ha
remocao micrométrica do tecido duro dental, geralmente durante a etapa de ataque acido; e
tratamentos minimamente invasivos, que removem tecido dentario infectado por meio do
uso de instrumentos manuais, instrumentos rotatérios ou outros dispositivos
(SCHWENDICKE et al., 2019).

O Tratamento Restaurador Atraumatico (TRA) é uma técnica minimamente invasiva,
que consiste na remocao da dentina cariada amolecida com instrumental manual, seguida do
procedimento restaurador adesivo com cimento de iondmero de vidro de alta viscosidade

(FRENCKEN et al; 1996). Para realizagdo dessa técnica, ndo se utiliza instrumentos
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rotatorios e, quase sempre, de langar méo de anestesia local, aumentando assim a experiéncia
"atraumatica" do paciente durante o tratamento odontoldgico, o que consequentemente reduz
o sofrimento, ansiedade e medo dos pacientes (LEAL et al., 2009) durante o tratamento da
lesdo de carie. Principalmente porque experiéncias relacionadas a dor e aceitabilidade
durante a consulta odontoldgica sdo aspectos importantes para serem considerados ao se
planejar o tratamento odontoldgico do paciente infantil (CARVALHO et al., 2009). Além
disso, o tempo despendido com os procedimentos planejados também pode influenciar
diretamente o comportamento da crianca, trazendo dificuldades quanto a sua colaboracédo

durante o tratamento.

A remocdo quimico-mecénica de tecido cariado (RQMTC) é uma tecnica descrita
inicialmente ha quase cinco décadas, a partir da observacdo da acdo da mistura de
aminoéacidos com hipoclorito de sédio no amolecimento do tecido cariado (GOLDMAN et
al.; 1976). Trata-se de uma técnica ndo invasiva que elimina o tecido infectado, preservando
a estrutura dentaria sadia, evitando irritacGes da polpa e desconforto ao paciente (BOTTEGA
et al.,2018), uma vez que a sua acao seletiva sobre o tecido cariado reduz a experiéncia de
dor durante o tratamento da lesdo de carie (DENG et al., 2018). Assim, uma associacao do
TRA a técnica de RQMTC pode, hipoteticamente, trazer vantagens como evitar uma
escavacao excessiva da dentina promovida pelo uso do TRA isoladamente (TOPALOGLU-
AK et al., 2009; SCHWENDICKE, 2015).

A primeira geracdo de produtos de RQMTC foi desenvolvida com agentes a base de
hipoclorito de sédio e incluia 0 GK-101, GK- 101E (Caridex ®) e Carisolv ® (HAMAMA
et al.; 2016). Alguns desses foram retirados do mercado, mas outros foram alterados e/ou
descobertos, com 0 avanco nas pesquisas sobre técnicas de minima intervencdo, a fim de
para melhorar a sua acdo. Assim, agentes quimicos como a papaina (BUSSADORI et al.;
2005), contida em alguns produtos para RQMTC, tem sido muito estudada, pois promove a
protedlise das fibrilas de coldgeno expostas na lesdo cariada, 0 que torna apenas o tecido
infectado ainda mais amolecido, auxiliando a sua remocao seletiva (BUSSADORI et al.;
2005; SCHWENDICKE, 2015; ABDUL KHALEK et al., 2017).

A papaina é uma enzima extraida do mamao, que causa a degradacao de proteinas do

tecido cariado e possui propriedades anti-inflamatorias e antibidticas (BUSSADORI et al.;

23



2005). Com base nessas descobertas, uma nova geracdo de produtos para RQMTC foi
lancada no mercado (HAMAMA et al.; 2016), que incluem o Papacarie Duo Gel ®
(BUSSADORI et al.; 2005), o Carie-Care® (VENKATARAGHAVAN et al.; 2013) e 0
Brix3000® (ISMAIL et al.; 2019) (Tabela 1).

Tabela 1. Caracteristicas dos produtos para RQMTC

Produto de . . Ano de x
ROMTC Composigéo Origem fabricagao Apresentacao Modo de uso
Sistema de aplicagdo contendo um
reservatorio, um aparelho de Ponta do aplicador utilizada para
0.05% N- aquecimento, uma bomba projetada  fazer movimentos leves sobre o
GK101 mocloroglicina Estados 1976 para distribuir, cerca de 50 ml da tecido cariado, realizando a sua
NMG Unidos solugdo a 37°C, e uma pega de mdo  remogdo, enquanto o produto estd
(NaOClI+Glicina) contendo uma ponta agulhada por  agindo na superficie.. Sem tempo
onde a solucdo de RQMTC deve padrédo de aplicagdo preconizado.
sair.
N-monoclroro-DL-
GK101E 2-aminobutirato Estados Mesmo sistema de aplica¢do que o Mesmo modo de uso que o
(Caridex®) ~ \MAB(NaOCH+ o 1984 GK101 GK101
4cido DL-2- ' '
aminobutirato)
« QOriginal: Seringa A: Gel a base de
carboximetilcelulose, corantes e
aminoé&cidos (&cido glutamico,
leucina e lisina), Seringa B: 0,25%
NaOClI.
Instrumentos manuais para remogao
A do tecido cariado. Aplicacdo do produto durante 20
. NaOCI+A§:|do . «Modificacdo em 2004: Introducdo segundos e remogdo do tecido
Carisolv® glutaminico Suécia 1998 - —— " . s
- . da seringa multimix, reducéo da cariado amolecido com os
+Lisina+Leucina M ; - . .
concentracdo de aminoacidos e instrumentos do Carisolv®
aumento da concentracao de NaOCI
para 0.47%
« Modificacdo 2013: Adicdo de um
instrumento para deteccéo da lesdo
de cérie e brocas de baixa rotagéo de
ceramica e polimero
Enzima papaina,
C'Ora"?”ﬁa' azu_l de Aplicagdo do produto durante 30
- toluidina, sais, x -
Papacérie Duo . . x segundos e remocéo do tecido
conservantes, um Brasil 2003 Seringa contendo 1ml da solucédo ’ -
Gel® cariado amolecido com a parte
espessante, . .
o ndo cortante da colher de dentina.
estabilizadores e
agua deionizada
Enzima papaina,
cloramina, corante e Aplicagdo do produto durante 1
Cariecare® ol_eos essenciais de India 2013 Seringa contendo 2ml da solucéo r_mnuto € remocdo do tecido
origem vegetal com cariado amolecido com colher de
propriedades dentina.
anestésicas
. . Aplicacgdo do produto durante 2
Enzima papaina . . .
_ bioencpsulada _ _ _ mlnutos e remogao do tecido
Brix3000® Argentina 2016 Seringa ou bisnaga contendo 3ml  cariado amolecido com colher de

(concentracdo de
10% 3.000 U/mg)

dentina fazendo movimentos
pendulares.
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O Brix3000 ® é o produto comercial lancado mais recentemente no mercado. E
constituido por uma alta concentragdo de papaina (3000 U/mg) e possui tecnologia de
emulsdo tampao encapsulada, conferindo um pH ideal ao produto, 0 que mantém as enzimas
imobilizadas até encontrarem o tecido infectado (ALKHOULI et al., 2020). Os estudos com
o Brix3000 ™ ainda sdo escassos; 0 que justifica a realizacdo de novas investigacoes para
observar o seu efeito sobre a dentina cariada, tempo gasto com a sua utilizacdo e

aceitabilidade pelas criancas.

Pensando no cenario atual de pandemia da COVID-19, a necessidade de
implementacdo de diversas modificacOes se faz presente, a fim de prevenir a disseminagao
do virus Sars-Cov-2, 0 agente etiologico da doenca, durante o atendimento odontoldgico
(BAHRAMINAN et al., 2020). Uma das grandes preocupacoes € a producdo de aerossol por
meio dos instrumentos rotatorios utilizados no tratamento da leséo de carie, o que possibilita
a infeccdo cruzada. Tal situacdo fez com que protocolos fossem desenvolvidos para
orientacdo dos profissionais em utilizar as técnicas de minima intervencdo em substituicéo
ao tratamento convencional com instrumentos rotatérios para remocdo da lesdo de cérie
(ALOP, 2020; BANIHANI et al., 2020; FALACHAI et al., 2020).

Portanto, a constante evolugéo e aprimoramento dos produtos de RQMTC associados
as novas recomendacdes de uso, tornam mais evidente 0 campo da pesquisa nesta area,
fazendo com que a identificacdo de todos os dados sobre as caracteristicas dos estudos sobre
RQMTC por meio de andlise quantitativa de informac6es bibliométricas, metodoldgicas e
dos resultados relatados sejam Uteis para identificacdo de mudancas e tendéncias nas
pesquisas. O conhecimento de possiveis lacunas (AKMAL et al., 2020; ADNAN et al.,

2018) também sdo essenciais para orientacdo de pesquisas futuras na area.

Além disso, devido as recomendac6es de adaptacdes dos tratamentos odontoldgicos,
a pandemia podera representar um marco paras futuras abordagens de tratamento da leséo
de carie (FALACHAI et al., 2020) e na difusdo de conhecimentos em relacdo as tecnicas de
RQMTC e de outras de minima intervencdo. Neste sentido, torna-se importante a
identificacdo do conhecimento atual dos dentistas a respeito dessas técnicas, a fim de que se

estabeleca um ponto de partida para a implementagéo de medidas que favoregam o ensino e
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disseminacdo de informacdes adequadas sobre as mesmas junto a esses profissionais de

Odontologia.

Assim, objetivou-se, por meio de um ensaio clinico controlado e randomizado,
avaliar comparativamente de forma preliminar a aceitabilidade, o tempo gasto e a dor,
provenientes do tratamento da lesdo de carie com o TRA associado ou ndo ao Brix3000®,
em pacientes pediatricos. Além disso, realizou-se analises bibliométrica, de dados
metodoldgicos e de informacdes quanto aos resultados dos artigos cientificos, publicados na
literatura mundial, para caracterizar e discutir tendéncias quanto ao uso de produtos para
RQMTC visando orientar futuros autores quanto as lacunas existentes sobrem o tema. Por
fim, foi criada, validada e aplicada uma escala para avaliacdo do conhecimento de cirurgides-
dentistas brasileiros sobre procedimentos e principios da odontologia de minima

intervencdo, quanto a carie dentaria.

2. PROPOSICAO

2.1 Objetivo Geral

Comparar a aceitabilidade, a dor e o tempo gasto para realizacdo do TRA associado
ou ndo ao Brix3000® para remocdo quimico-mecénica de tecido cariado; realizar uma
analise bibliométrica e de dados reportados por estudos com RQMTC; e avaliar o
conhecimento de cirurgides-dentistas brasileiros quanto aos procedimentos e principios de

minima intervencdo em Odontologia para o controle da carie dentéaria.

2.2 Objetivos especificos
Estudo 1:

v Comparar o tempo de trabalho dispendido para realizagdo do TRA associado
ou ndo ao Brix3000® para remocéao de tecido cariado.

v/ Comparar a aceitabilidade de criancas ao TRA associado ou ndo ao
Brix3000® para remogéo de tecido cariado.

v" Comparar a experiéncia de dor em criancas ao realizar o TRA associado ou

ndo ao Brix3000® para remocéo de tecido cariado.
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Estudo 2:

v Realizar um levantamento bibliométrico de pesquisas relacionadas a RQMC
realizadas ao longo dos anos.
v' Identificar mudancas e tendéncias nas pesquisas de RQMC quanto aos seus

dados metodoldgicos e resultados ao longo dos anos.

Estudo 3:

v Desenvolver e validar um instrumento em lingua portuguesa capaz de avaliar
0 conhecimento de cirurgiGes-dentistas brasileiros sobre procedimentos e
principios da Odontologia de Minima Intervengdo, considerando a cérie
dentéria.

v' Aplicar o instrumento e avaliar o conhecimento de dentistas brasileiros

quanto as técnicas de minima intervencao para tratamento da lesdo de carie.
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3. DELINEAMENTO DA PESQUISA

3.1 Estudo 1
Desenho do estudo

Por meio de um ensaio clinico controlado e randomizado preliminar, desenhado de
acordo com as recomendacfes do CONSORT (SCHULZ et al., 2010), compararam-se duas
técnicas de tratamento da lesdo de cérie em criancas de 3-9 anos de idade. Os participantes
da pesquisa foram alocados nos dois grupos do estudo, TRA associado a RQMTC com
Brix3000™ (grupo teste) e TRA (grupo controle), obedecendo uma proporgédo de 1:1, para
comparacdo quanto aos seguintes desfechos: (1) tempo gasto durante todas as etapas de
tratamento, desde a profilaxia até a restauracdo; (2) experiéncia de dor relatada pelas
criangas; e (3) aceitabilidade pds-tratamento.

Consideracdes éticas

O Comité de Etica em Pesquisa do Hospital Universitario Clementino Fraga Filho
(HUCFF) concedeu a aprovacéo para este estudo em 25 de julho de 2019 (ANEXO 1), por
meio do projeto 187/19 sob o nimero do parecer 3.469.402. Este ensaio foi devidamente
registrado no Registro Brasileiro de Ensaios Clinicos (ReBEC) sob o nUmero NCT U1111-
1243-6328.

Os pais ou responsaveis dos pacientes elegiveis assinaram o termo de consentimento
livre e esclarecido apds receber informag@es detalhadas sobre o estudo (APENDICE A). Foi
utilizado um termo de assentimento aos participantes de 7 a 9 anos, explicando de forma
ludica e compreensivel como seria sua participacdo na pesquisa e confirmando o interesse
do paciente infantil em colaborar (APENDICE B). Apds assinarem o termo de assentimento
e consentimento, crianca e responsavel, respectivamente, receberam instrucfes sobre os
cuidados com a saude bucal, como orientacdo de higiene e necessidade de controle da dieta

como método preventivo a doenca carie.
Recrutamento dos participantes e critérios de elegibilidade

O recrutamento dos pacientes ocorreu no periodo de setembro de 2019 a fevereiro de

2020. Um examinador (LCM) recrutou pacientes que se apresentaram para triagem inicial
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nas clinicas do Departamento de Odontopediatria e Ortodontia da Faculdade de Odontologia
da Universidade Federal do Rio de Janeiro.

Durante a consulta inicial, um examinador (TFS) realizou o exame intrabucal do
paciente recrutado, em cadeira odontoldgica, sob luz artificial, com espelho bucal plano.
Nesta consulta, o exame radiografico utilizando radiografias interproximais também foi
realizado para confirmar a inclusdo da crianga no estudo, considerando suas necessidades
odontoldgicas e elegibilidade. Apos a confirmacdo da elegibilidade e assinatura dos termos
de assentimento e consentimento livre e esclarecido, o paciente era selecionado em definitivo

para fazer parte do estudo.
Foram aplicados os seguintes critérios de elegibilidade:

Incluséo
v" Criangas sem historico prévio de condicdo sistémica cronica ou deficiéncia de
qualquer ordem, de 3 a 9 anos, sem restricdo de género ou etnia;
v Criangas com pelo menos uma leséo cariosa ativa nos molares deciduos
atingindo apenas asuperficie oclusal, ndo ultrapassando 2/3 da dentina e

sem envolvimento das cuspides;

Exclusao

v" Criangas com molares deciduos com potencial de serem incluidos no
estudo, impossibilitados de serem restaurados ou com mobilidadedevido
a rizolise fisioldgica;

v Criancas que ndo cooperam ou permitam a realizacdo do tratamento;

v Criancas com evidéncia clinica ou radiogréafica de envolvimento pulpar nos

molares cariados com potencial de serem incluidos no estudo.

Calculo Amostral

Este estudo clinico é um braco de outro ensaio clinico (descontinuado em
decorréncia da pandemia por Covid-19), cujo desfecho primario seria a avaliacdo da
longevidade das restauracGes realizadas apos o tratamento com TRA + Brix3000®

ou TRA. Portanto, ponderou-se tal desfecho para o presente célculo, a partir do estudo
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de Motta et al. (2013). O programa BioEstat 5.3 (Ayres et al.2007) foi utilizado e
consideraram-se 0s seguintes pardmetros: média e desvio padrdo relativos aos
resultados do estudo acima mencionado, um teste bilateral, poder de 80%, a.= 0,05%,
uso do teste t, e estimativa de 20% de perda da amostra. Assim, 68 dentes alocados

em cada grupo de tratamento foram calculados para o presente estudo.

Randomizacao

As criangas selecionadas foram randomizadas e alocadas em dois grupos de
tratamento: o grupo de teste (TRA + Brix3000 ™) ¢ o grupo de controle (TRA) por meio de
uma tabela de nimeros aleatérios gerada a partir do website (https://www.random.org) e
armazenada no programa Excel por um unico pesquisador (MLM), diferente do examinador
(TFS). A sequéncia gerada foi distribuida em envelope numerado, opaco e selado, sendo este
aberto somente no momento da intervengdo, a fim de garantir o sigilo de alocagdo. No
interior dos envelopes continham fichas (1 por envelope) referentes a sequéncia gerada com
as siglas: (A) grupo TRA e (B) grupo com Brix3000 + TRA.

Em caso de o paciente apresentar dois dentes elegiveis, realizava-se um sorteio entre
eles, e o primeiro dente sorteado recebia o tratamento randomizado; enquanto o segundo
dente, consequentemente, recebia o outro tipo de tratamento. Quando o paciente apresentava

mais de dois dentes elegiveis, foi também sorteado o tratamento do terceiro dente.

Intervencoes

Fundamentado por Frencken et al. (1996), o protocolo utilizado para o tratamento
das lesdes do grupo TRA seguiu as seguintes etapas até 0 momento de iniciar o procedimento
restaurador:

(1) Profilaxia com pedra pomes e 4gua para limpar o dente a ser tratado, removendo
o biofilme dentério e aumentando a visibilidade;

(1) isolamento relativo do dente com rolos de algodao;

(111) remocgé&o de tecido cariado amolecido com colher de dentina compativel com o
tamanho da leséo;

(V) verificacdo da presenca de tecidos amolecidos remanescentes e a consequente
necessidade de repetir a remocéo do tecido cariado;
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O grupo TRA + Brix3000 ™ utilizou 0 protocolo previamente descrito com a adigéo
de Brix3000 ™ (Brix S.R.L, Argentina), de acordo com as instrugdes do fabricante seguindo
a sequéncia:

A) profilaxia com pedra pomes e agua para limpar o dente a ser tratado, removendo
0 biofilme dentério e aumentando a visibilidade;

(B) isolamento relativo com rolos de algodao;

(C) aplicagdo do Brix3000 ™ na cavidade por meio de colher dentina para permitir
0 contato do produto quimio-mecanico da remocao de carie com a superficie deteriorada por
2 minutos;

(D) remocgdo do tecido cariado amolecido com escavadeira de dentina com
movimentos pendulares, sem exercer pressao;

(E) inspecao tatil e visual, verificando a dureza dentinaria e a presenca de tecidos
amolecidos remanescentes;

(F) se necessario, repetia-se a aplicacdo do gel por duas ou trés vezes até a retirada
completa do tecido mole. Reaplicacdes do produto foram registradas para a contabilidade.

Um cimento de iondmero de vidro de alta viscosidade (Ketac Molar Easymix ™ 3M
ESPE; St. Paul, MN-EUA) foi utilizado como material restaurador em ambos 0s grupos.
Para tal fim, a seguinte sequéncia de procedimentos foi adotada: (A) condicionamento da
cavidade com um penso de algodao embebido em &acido poliacrilico, esfregado a cavidade e
as superficies oclusais por 10 s; (B) lavagem da superficie condicionada com jato de agua;
(C) secagem da superficie; (D) espatulacdo do iondmero de vidro de acordo com as
instrugdes do fabricante; (E) insercdo do iondmero de vidro, ainda com brilho superficial, na
cavidade até o seu preenchimento; (F) pressdo do ionémero de vidro com o dedo enluvado
contendo vaselina (no topo de toda a superficie oclusal), exercendo uma leve pressao por 30
s; (G) verificacdo da mordida e, se necessario, remocao do excesso de material com o auxilio
de instrumento manual; (H) recobrimento da restauracdo com vaselina; (1) orientacdo ao
paciente e responsavel a ndo se alimentar por pelo menos uma hora.

As intervencbes foram realizadas pelo operador (TFS), especialista em
odontopediatria e aluno de mestrado em odontopediatria, previamente treinado por um
especialista padrdo-ouro (odontopediatra) nas duas técnicas (CMTS). O processo de
treinamento foi realizado em seis molares deciduos de quatro criangas que ndo fizeram parte

da amostra final do estudo.
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Desfechos
(1) Avaliacao do tempo necessario para tratamento

Trés examinadoras treinadas (KMS, MAW e AOS) e técnicas em salude bucal
cronometraram, de forma independente, o tempo que foi necessario para realizacdo do
tratamento com o auxilio de crondmetro digital, quantificando especificamente trés
momentos do atendimento: profilaxia, remocéo de tecido cariado e restauracao.

(2) Avaliacao da experiéncia de dor

A avaliacdo da experiéncia dolorosa durante as intervencbes foi realizada nos
mesmos trés momentos do tratamento (profilaxia, retirada de tecido cariado amolecido e
restauracdo dentaria) e pelos mesmos examinadores que avaliaram o tempo (KMS, MAW e
AOS). Para isso, uma escala de dor, culturalmente adaptada e validada para o portugués,
denominada Face, Pernas, Atividade, Choro, Consolabilidade revisada (FLACC-r),
desenvolvida para avaliar a dor pds-operatéria (BUSSOTTI et al.,2015; SILVA E
THULLER 2008; MALVIYA et al., 2006), foi o instrumento utilizado. A concordancia
(Kappa = 1,0) entre as trés examinadoras para a aplicacdo da escala foi testada pela avaliacdo
de outras sete criancas durante tratamentos odontoldgicos variados. Essas criangcas ndo
participaram do estudo.

Para a aplicacdo desse instrumento, o avaliador observou os itens das expressdes
corporais da crianca como: (F) face; (L) pernas; (A) atividade; (C) choro; e (C)
consolabilidade. As expressdes corporais foram pontuadas de 0 a 2, resultando em um escore
total entre zero e dez. Os escores totais de 0-3 foram classificados como dor leve, 4-6 como

dor moderada e 7-10 como dor intensa (Quadro 1).

Pontuacéo da escala FLACC-r

Categorias 0 1 2

Sobrancelhas
esporadicamente ou
constantemente salientes,
mandibulas cerradas,
queixo trémulo. Face
aparentando estresse:

Presenca ocasional de
Sem expressao careta ou sobrancelhas
Face particular ou salientes, introspeccao,
SOITiso. desinteresse. Parece triste
ou preocupado.
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expressdo assustada ou
de pénico.
Chutes ou pernas soltas.
. Desconforto, inquietagdo, Aumento consideravel da
Posicdo normal ~ e
Pernas tensdo. Tremores espasticidade, tremores
ou relaxada. S
ocasionais. constantes ou
sacudidelas.
Contorcendo-se, -
. Corpo arqueado, rigido
movimentando o corpo A o
. ou trémulo. Agitacdo
para frente e para tras, .
« intensa, cabeca
A tensdo. Moderadamente x
Em siléncio, . chacoalhando (néo
. agitado (por exemplo, :
. posicao normal, . vigorosamente),
Atividade : movimento da cabeca para L
movimentando- . tremores, respiracéo
. a frente e para tras, AR
se facilmente. presa, inspiracao
comportamento : AN
O S profunda, intensificagdo
agressivo); respiragdo SRR
o - da respiracéo rapida e
rapida, superficial, .
L . superficial.
suspiros intermitentes.
Sem choro Gemid lamiri Choro regular, gritos ou
(acordg do ou rec?z;nn:aoggsuosgiuorrzzsi’s solucos, reclamagdes
Choro dormindo). ¢ h ' frequentes. Repetidos
Impulsos verbais ou . .
. o impulsos verbais,
grunhidos ocasionais. .
grunhidos constantes.
Dificil de consolar ou
Tranquilizado por toques confortar. Rejeita o
ili Contente, o . :
Consolabilidade ocasionais, abracos ou cuidador, resiste ao
relaxado. . ~ . .
conversa e distracgéo. cuidado ou a medidas de
conforto.

Figura 1: Descricdo da pontuacdo da escala FLACC-r, traduzido de MALVY A et al. (2006)
(3) Avaliacdo da aceitabilidade

Ao final de cada tratamento (TRA + Brix3000 ™ ou TRA), a crianga era apresentada
a escala hedénica (DOMENE et al., 2002) para realizar uma analise subjetiva de
aceitabilidade em relacéo a cada tipo de tratamento para remocéo da lesdo cariosa. A escala
mostra as expressdes faciais que indicam como as criangas se sentiram durante 0S
procedimentos. Os cinco pontos da escala hed6nica indicam: (1) detestou, (2) ndo gostou,
(3) indiferente, (4) gostou e (5) amou (Figura 1). As respostas foram dicotomizadas em
“gostei”, referindo-se as falas de amou e gostou; e “indiferente / antipatizado™, no que se

refere as respostas de indiferente, ndo gostou e detestou.
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Figura 2: Escala heddnica de 5 pontos: (1) Detestei (2) Nao gostei (3) Indiferente (4)

gostei (5) amei.

Foram feitas duas perguntas abertas para que as criangas avaliassem 0 que mais
gostaram e 0 que ndo gostaram nos tratamentos para verificar a percepcao dos pacientes em
relacdo aos métodos de tratamento e de que parte do tratamento elas gostaram e ndo gostaram
mais. Para melhor compreenséo dos resultados, as respostas abertas foram compiladas em
grupos quanto ao momento do tratamento a que pertenciam (profilaxia, retirada de tecido

carie e restauracao).

Coleta de dados

InformacBes com relacdo as caracteristicas da amostra, como sexo e idade,
localizacdo dos dentes na arcada e experiéncia de carie dentéria, foram coletadas por um
unico examinador (TFS) e descritas de acordo com o grupo de tratamento para verificar a
homogeneidade dos dados.

Os dados relativos a experiéncia de cérie dentaria foram colhidos dos prontuarios dos
pacientes, que foram preenchidos por alunos de pds-graduacao treinados e supervisionados
por professores de odontopediatria. Assim, tais dados foram obtidos por meio do indice de
dentes cariados, perdidos por cérie e restaurados (indice ceo-d) de acordo Organizacdo
Mundial da Saide (PETERSEN et al., 2013)

Cegamento

O cegamento dos pacientes ou do operador (TFS) durante o tratamento ndo foi
possivel devido ao uso do Brix3000™, que ¢ facilmente percebido por ambos.

Os examinadores que cronometraram o tempo e aplicaram a escala para avaliar a
expressdo da dor permaneceram cegos quanto ao objetivo do estudo, e ndo conheciam as
fungoes do Brix3000™, que era utilizado sempre com o rétulo envolto com fita para evitar

0 conhecimento do produto utilizado.
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Anélise estatistica

Os dados foram armazenados e analisados no software IBM SPSS Statistics versao
21.0 (SPSS Inc., Chicago, EUA) e o nivel de significancia adotado para todos os testes foi
de 5%.

Foram realizadas analises descritivas e inferenciais. O teste do qui-quadrado foi
utilizado para avaliar a distribuicéo, entre os grupos de tratamento, das criancas incluidas no
estudo com base na idade, sexo, localizagcdo dos dentes e experiéncia de cérie.

O teste de Kolmogorov-Smirnov foi aplicado para verificar a normalidade da
distribuicdo dos dados. Para comparacgéo entre 0s grupos de tratamento, o teste de Mann-
Whitney foi aplicado para avaliar as diferencas quanto ao tempo necessario para o
tratamento. Ja o teste do qui-quadrado foi usado para avaliar a experiéncia de dor; e o teste

exato de Fisher para a comparacao da aceitabilidade.

3.2 Estudo 2

No estudo 2 foram realizadas analises bibliométrica e critica dos dados de trabalhos
publicados em todo mundo sobre produtos de RQMTC.

Para as analises, os autores utilizaram a abordagem Tech mining, que consiste na
aplicacdo de ferramentas de mineracdo de texto, recuperando informacdes cientifica e
tecnoldgica por meio do software Vantage Point™. Os autores seguiram as trés fases do
Tech mining (PORTER, 2004):

I.  Inteligéncia: planejamento e coleta dos dados a serem extraidos;
Il.  Design (gerar conhecimento a partir dos dados coletados para resolver problemas de
gestdo de tecnologia ou inovagao)
1. Escolha (selecionar as oportunidades inovadoras de organizacdo por meio da
nomeacao de opg¢des via mineracgao de texto).

Nove etapas relacionadas as trés fases: identificacdo do problema, selecdo de fontes
de informacéo, refinamento de busca e recuperacdo de dados, limpeza e agrupamento de
dados, anélise basica, analise avancada, representacédo, interpretacdo e utilizagdo, também
foram seguidas no presente trabalho (PORTER 2004).

Busca nas bases de dados
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A busca foi realizada de forma independente por dois pesquisadores (TFS e MBM)
em 11/2020, sem restricdo de data ou idioma e sem utilizacdo de filtros. As seguintes bases
de dados foram pesquisadas: Medline / PubMed, Scopus, Web of Science, Embase,
Biblioteca Cochrane e Lilacs / BBO (via VHL). A estratégia de pesquisa considerou termos
e sinbnimos (MeSH) diretamente relacionados a carie dentéria e aos produtos utilizados para
RQMTC por meio da leitura prévia de artigos cientificos relacionados ao assunto. Aos
termos identificados foram adicionados operadores booleanos “AND” e “OR” para
combinar devidamente os termos de busca e melhorar a precisdo dos resultados nas bases de
dados.

A estratégia de busca foi adaptada de acordo com as regras de sintaxe de cada base
de dados (Tabela 1).

Tabela 2: Estratégia de busca na literatura

Base de dados Estratégia

(Dental Caries[MeSH Terms]) OR (Carie*[Title/Abstract]) OR
(Carious*[Title/Abstract]) OR (Decay, Dental[Title/Abstract]) OR (Dental
Decay[Title/Abstract]) OR (Decayed tissue[Title/Abstract]) OR (Dentin[MeSH
Terms]) OR (Dentin*[Title/Abstract]) AND (caridex[Title/Abstract] OR GK-
101E[Title/Abstract] OR GK-101E[Supplementary Concept] OR N-
monochloro-DL-2-aminobutyric acid[Title/Abstract] OR GK-
101[Supplementary  Concept] OR GK-101[Title/Abstractf OR GK

PubMed 101[Title/Abstract] OR N-monochloroglycine[Title/Abstract] OR glycine
chloramine[Supplementary Concept] OR glycine chloramine[Title/Abstract] OR
Carisolv[Supplementary ~ Concept] OR  Carisolv[Title/Abstract] OR
Chemomechanical[Title/Abstract] OR Chemo-mechanical[Title/Abstract] OR
removal system[Title/Abstract] OR Enzyme-based[Title/Abstract] OR
Papain[MeSH Terms] OR Papain[Title/Abstract] OR Papacarie[Supplementary
Concept] OR Papacarie[Title/Abstract] OR papain gel[Title/Abstract] OR
removal method[Title/Abstract])

( INDEX ( {Dental Caries} OR dentin) OR TITLE-ABS-KEY (
carie* OR cariou* OR {Decay, Dental} OR {Dental Decay} OR {Decayed
tissue} OR dentin*)) AND ( INDEX ( papain) OR TITLE-ABS-KEY (
Caridex™ OR gk-101e OR gk-101e OR {N-monochloro-DL-2-aminobutyric
acid} OR GK-101 OR gk-101 OR {GK 101} OR n-monochloroglycine OR
{glycine chloramine} OR {glycine chloramine} OR Carisolv™ OR
chemomechanical OR chemo-mechanical OR [removal system} OR enzyme-
based OR papain OR papacarie OR {papain gel} OR {removal method}))

Scopus
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TS=(Carie* OR Cariou* OR ‘Decay, Dental’ OR ‘Dental Decay’ OR
‘Decayed tissue’ OR Dentin*) AND TS=(Caridex™ OR GK-101E OR GK-
101E OR ‘N-monochloro-DL-2-aminobutyric acid” OR ‘GK-101° OR GK-101
Web of Science  OR ‘GK 101’ OR N-monochloroglycine OR ‘glycine chloramine’ OR ‘glycine
chloramine’ OR Carisolv™OR Chemomechanical OR Chemo-mechanical OR
‘removal system’ OR Enzyme-based OR Papain OR Papacarie OR ‘papain gel’
OR ‘removal method’)
#1MeSH descriptor: [Dental Caries] explode all trees
#2MeSH descriptor: [Dentin] explode all trees
#3(Carie* OR Cariou* OR “Decay, Dental” OR “Dental Decay” OR
“Decayed tissue” OR Dentin*): ti,ab,kw
#4#1 OR #2 OR #3
Cochrane #5MeSH descriptor: [Papain] explode all trees#6(Caridex™ OR N-
monochloroglycine OR “glycine chloramine” OR “glycine chloramine” OR
CarisolvT™MOR Chemomechanical OR Chemo-mechanical OR “removal system”
OR Enzyme-based OR Papain OR Papacéarie OR “papain gel” OR “removal
method”): ti,ab,kw361
#7(GK-101E OR GK-101E OR GK-101 OR GK-101 OR “GK 1017):
ti,ab,kw2
#8#5 OR #6 OR #7  #9#4 AND #8

Library

((mh:(Dental Caries)) OR (mh:(Dentin)) OR (Carie*) OR (Cariou*) OR
(“Decay, Dental””) OR (“Dental Decay””) OR (“Decayed tissue”) OR (Dentin*))
AND ((mh:(Papain)) OR (caridex) OR (N-monochloroglycine) OR (glycine
Lilacs (via VHL)  chloramine) OR (Carisolv) OR (Chemomechanical) OR (Chemo-mechanical)
OR (removal system) OR (Enzyme-based) OR (Papain) OR (Papacérie) OR
(papain gel) OR (removal method) OR (GK-101E) OR (GK-101E) OR (GK-
101) OR (GK-101) OR (GK 101))

(‘Dental Caries’:mj OR Dentinimj OR Carie*:tiabjkw OR

Cariou*:ti,ab,kw OR ‘Decay, Dental’:ti,ab,kw OR ‘Dental Decay’:ti,ab,kw OR

‘Decayed tissue’:ti,ab,kw OR Dentin*:ti,ab,kw) AND (caridex:ti,ab,kw OR GK-

101E:ti,ab,kw OR GK-101E:ti,ab,kw OR ‘N-monochloro-DL-2-aminobutyric

Embase acid’:ti,abkw OR ‘GK-101’:ti,abjkw OR GK-10I:ti,abkw OR ‘GK

101°:ti,ab,kw OR N-monochloroglycine:ti,ab,kw OR ‘glycine

chloramine’:ti,ab,kw OR ‘glycine chloramine’:ti,ab,kw OR Carisolv:ti,ab,kw

OR Chemomechanical:ti,ab,kw OR Chemo-mechanical:ti,ab,kw OR ‘removal

system’:ti,abkw OR Enzyme-based:ti,abkw OR Papain:tiabkw OR
Papacarie:ti,ab,kw OR ‘papain gel’:ti,ab,kw OR ‘removal method’:ti,ab,kw)

Critérios de elegibilidade

Foram incluidos todos os tipos de estudos publicados em periddicos cientificos, que
avaliaram a aplicacdo de técnicas quimico-mecanicas para remogéo de tecido cariado. Foram
excluidos os estudos que investigaram a aplicagdo de produtos de RQMTC para outros fins
que ndo a remog&o de tecido cariado, titulos relacionados a capitulos de livros, protocolos
de registro de ensaios clinicos randomizados ou ndo randomizados e teses de doutorado e

dissertagdes de mestrado.
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Selecéo dos artigos

Todos os resultados obtidos nas buscas foram transferidos para o programa Vantage
Point™, A selecdo dos estudos foi realizada por dois revisores independentes (TFS e MLM).
Primeiramente, todos os titulos e resumos dos estudos identificados nas bases de dados
eletronicas foram lidos e selecionados a partir dos critérios de elegibilidade. Caso houvesse
discordancia e davidas quanto a elegibilidade dos estudos incluidos, procedia-se ao consenso
e, quando o acordo ndo era atingido, foi consultado um terceiro autor (LCM).

Quando as informacdes fornecidas pelo titulo e resumo eram insuficientes, a leitura
integral do manuscrito foi realizada para se chegar a uma decisdo final sobre a sua inclusao.

Nos casos de acesso restrito ao artigo ou de chegar a uma conclusdo quanto a inclusao
do estudo, baseado na leitura somente de titulo e resumo, foram feitas tentativas de contato
com os autores via e-mail, site Research Gate e redes sociais. Foram feitas tentativas uma
vez por semana, até trés semanas consecutivas. Se nenhuma resposta fosse obtida ap6s esse

periodo, o artigo era excluido.

Extracéo de dados

A extracdo dos dados foi realizada por dois revisores (TFS e MLM), e as divergéncias
ou davidas entre eles foram resolvidas por meio de consenso entre ambos. Se necessario, um
terceiro revisor (MBM) foi consultado para uma decisdo final. Foi realizada a quantificacéo
dos dados de classificacdo dos estudos e avaliados os resultados obtidos.

Para todos os estudos incluidos, os seguintes dados foram extraidos, registrados e
quantificados: autores (com cinco ou mais publicacdes), ano de publicacdo (dividido por
décadas), periddico de publicacdo (com cinco ou mais publicacdes), pais dos autores e tipo
de estudo (in vitro, relato de caso / série de casos, ensaios clinicos, revisdo sistematica, outras
revisdes, outros tipos de estudos). Os dados de quantidade de citagdo também foram
descritos. Acrescenta-se que autores e periddicos que apresentaram mais de um formato de
citacdo foram agrupados em um Unico nome para evitar duplicidade.

Foram extraidos dados adicionais de estudos do tipo relato de caso / série de casos e
ensaios clinicos quanto a aplicacdo clinica de produtos de RQMTC. Tais estudos foram

classificados e quantificados quanto:
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() Produto utilizado: GK101, Caridex ™ / GK101E, Carisolv ™, Papacarie ™,
CarieCare ™, Brix 3000 ™ ¢ outros (que incluiam outros produtos de RQMTC);

(1) Método de uso da RQMTC: isolado ou combinado com outras técnicas de
remocao de carie;

(1) Grupo de comparacdo: tratamento restaurador atraumatico (TRA), brocas (alta
e baixa velocidade), outro produto para RQMTC, laser, outros (quando o uso de placebo ou
técnicas diferentes);

(IV) Faixa etaria: criancas (<10 anos), adolescentes (de 10 a 19 anos), adultos / idosos
(> 19 anos) (WHO, 2014) e ndo especificado (quando o estudo ndo mencionava a idade do
paciente);

(V) Dentes tratados: dentes deciduos, permanentes ou nao informado. As denti¢bes
decidua e permanente puderam ser incluidas no mesmo estudo clinico;

(V1) Material de restauragdo: cimento de ionémero de vidro (CIV), 6xido de zinco-
eugenol (OZE), resina composta (RC), amalgama e compbémero;

(VII) Desfechos investigados: comportamento ou ansiedade, tempo gasto, dor
(durante e apds a remocdo do tecido cariado), aceitabilidade, eficacia da remocéo do tecido
cariado, sucesso restaurador, avaliagdes microbioldgicas, necessidade de anestesia local,
necessidade de perfuracdo e outros (como custos, qualidade de vida e sensibilidade pulpar).
Relatos de casos / séries de casos que apenas descreviam as técnicas de RQMTC foram
considerados como desfecho ndo aplicavel.

De acordo com a metodologia apresentada pelo estudo em andlise, alguns foram
quantificados em duas ou mais opcles de varidveis. O tipo de denticdo, faixa etaria e
desfechos mencionados podiam receber uma ou mais classificacdes dentro do préprio estudo
(ex. hipotético: um estudo cujas criancas foram investigadas quanto a qualidade de vida e

sensibilidade pulpar, foi contabilizado nos dois desfechos).

Anélise de dados

As analises métricas foram realizadas no software Vantage Point ™ ¢ Microsoft
Office Excel 2010 ™. A partir dos dados metricos, correlagBes entre as variaveis
metodologicas e dos resultados dos estudos incluidos foram estabelecidas para analise critica

da revisao.
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Dados do ano de publicacdo foram correlacionados com o tipo de produto para
RQMTC e o tipo de estudo para verificar a distribuicdo das pesquisas ao longo dos anos,
quanto a essas variaveis. Para entender melhor a associacéo dos produtos para RQMTC com
outros métodos usados para remocdo de tecido cariado em estudos clinicos, os dados do
método usado (isolado ou em combinagdo com uma técnica de remocao de tecido cariado
diferente) foram correlacionados com os dados do produto para RQMTC pesquisado.

Para avaliar qual técnica de remocéo de tecido cariado foi mais comparada com cada
produto para RQMTC em estudos clinicos, os dados do grupo de comparagdo e o produto
para RQMTC utilizados foram combinados e analisados juntos.

As tendéncias de pesquisa na faixa etéria, tipo de denticdo, material da restauracéo
final e resultados dos estudos clinicos incluidos foram avaliados pelo cruzamento desses
dados com o produto para RQMTC utilizado.

Como o mesmo estudo podia conter uma ou mais opc¢des de classificacdo dos
mesmos produtos, grupo de comparacdo, faixa etéria, denticdo e resultados; essas
classificacOes juntas podem representar uma frequéncia absoluta maior do que o numero de

estudos incluidos.

3.3 Estudo 3
Desenho do estudo

Este estudo transversal seguiu as recomendacdes da declaracdo de Fortalecimento do
Relatério de Estudos Observacionais em Epidemiologia (STROBE) (VON ELM et al.,
2008), desenvolveu e aplicou um questionario on-line (APENDICE C), hospedado na
plataforma SurveyMonkey Inc. (San Mateo, EUA), que continha uma escala que foi validada
denominada “Minimal Interventional Dentistry for Dental Caries Knewlodge Scale”
(MIDDeC-KS) para avaliar o conhecimento dos dentistas brasileiros sobre odontologia de

minima intervencao.

Aspectos Eticos

Este estudo foi aprovado pelo Comité de Etica em Pesquisa do Hospital Universitario
Clementino Fraga Filho (HUCFF), sob o nimero de parecer 4.717.517 (ANEXO 2). Os
participantes receberam informacdes detalhadas sobre o estudo e o termo de consentimento

livre e esclarecido foram aceitos de forma on-line.
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Participantes do estudo
Foram incluidos dentistas brasileiros graduados em todas as regides do pais, de todos
0S Qgéneros e idades, com qualquer titulagdo, com ou sem area de especializacdo em
odontologia, que tenha assinado o termo de consentimento livre e esclarecido on-line
(APENDICE D) e responderam a todas as questdes do questionario. A plataforma
apresentava barreiras para respostas de dentistas ndo formados, eliminando-os do estudo.
Para melhor compreenséo, a metodologia de desenvolvimento do instrumento e sua
aplicacdo sera descrita em duas etapas (estudo preliminar e estudo principal), obedecendo a
cronologia de agéo do estudo 3:
()] Estudo preliminar: desenvolvimento e avaliacao da validade e confiabilidade
da escala MIDDeC-KS;
(1)  Estudo principal: aplicacdo do questionario on-line aos participantes do
estudo, ap6s validacdo da escala MIDDeC-KS.

Estudo Preliminar

a) Desenvolvimento das questdes da escala

As sentencas da escala foram elaboradas com embasamento cientifico pautado em
manuais de utilizacdo de técnicas de minima intervencdo disponibilizados por renomadas
associacles e/ou instituicbes, autores da area de cariologia, e resultados de estudos de
revisdes sistematicas (FRENCKEN et al., 2012, HAMAMA, et al. 2015; SCHWEDICKE et
al 2016; WRIGHT et al., 2016; FDI, 2017; INNES et al., 2017, SLAYTON et al.,2018,
WALSH et al., 2019, IAPD 2021).

As sentencas foram discutidas entre os autores do presente estudo que envolveu
alunos de graduacdo em odontologia, pés-graduandos em odontopediatria, professores com
grande conhecimento sobre a filosofia da odontologia de minima intervencdo, professores
com experiéncia em estudos observacionais que utilizam questionarios como instrumentos
de coleta de dados, e um professor de estatistica. As questdes foram discutidas entre os
autores e 0s ajustes foram realizados até se alcancar um consenso.

Por meio das sentengas contidas na escala, o conhecimento dos dentistas brasileiros

sobre a filosofia e técnicas empregadas na odontologia de minima intervencdo para o
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tratamento da cérie dentaria foi avaliado, pautado nas respostas (concordancia ou nao) dos
mesmos a questdes de verdadeiro ou falso sobre a filosofia de minima intervencéo e sobre
técnicas ndo invasivas, micro invasivas, minimamente invasivas mais utilizadas, bem como

de intervencGes combinadas.

b) Avaliacdo técnica
Para avaliacdo técnica do instrumento desenvolvido, as questdes foram submetidas

por 4 dentistas (juizes) com alto conhecimento sobre odontologia de minima intervencao.

c) Avaliacdo da compreenséo do instrumento
A compreensibilidade foi avaliada por 2 dentistas (um dentista especializado em

prétese e um radiologista).

d) Avaliagdo linguistica
Aspectos linguisticos e gramaticais foram avaliados por um profissional de

comunicacéo.

e) Instrumento final, varidveis e fonte de dados

Foram solicitadas sugestbes de mudancas consideradas relevantes para o
aprimoramento do questionario a ser aplicado na populacdo-alvo do estudo. As adaptacdes
foram incorporadas e o instrumento foi considerado pronto.

O instrumento final contém questdes para obtencdo dos seguintes dados: informacgdes
sociodemogréaficas e profissionais dos participantes - género (feminino, masculino ou
outros), idade (22-69 divididos em grupos de 10 anos cada), tempo de graduagao (<1,1-9,10-
24, >25), graduacdo (privada ou publica), local da graduacdo (estado do pais), local do
servico odontoldgico (servico publico, privado ou ambos), atuacdo (clinica, académica ou
ambos) e especializacdo (de acordo com as especialidades reconhecidas pelo Conselho
Federal de Odontologia; CFO, 2021); autorrelato da utilizacdo ou ndo de técnicas de
prevencdo e tratamento da cérie dentaria na rotina odontoldgica; autoavaliacdo sobre
odontologia de intervencdo minima, variando de 1 (nenhum) a 5 (excelente); autoavaliacéo

sobre busca de informacgdes odontologicas de minima intervencdo durante o periodo
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pandémico (artigos, redes sociais, congresso, livro, troca de informacbes com outros
dentistas).

Além dessas questbes, também pertence ao instrumento, a escala MIDDeC-KS, em
portugués brasileiro (Tabela 2), elaborada e validada, contendo 12 sentencas afirmativas,
verdadeiras ou falsas, envolvendo:

(1) filosofia da odontologia de minima intervencéo;

(1) intervencgdes ndo invasivas - controle dietético, controle de biofilme, controle de
mineralizacdo (uso de dentifricios fluoretados, aplicacdo de fluoretos profissionais incluindo
o0 diamino fluoreto de prata);

(1) intervengdes micro invasivas: selantes e infiltrantes;

(IV) intervencdes minimamente invasivas: TRA, remocao seletiva de carie e remocao
qguimico-mecanica de tecido cariado.

(V) intervengdes mistas: técnica de Hall e controle néo restaurador de cérie.

Cada frase oferecia trés opgdes de resposta: ‘concordo’, ‘discordo’ ou ‘nao sei’. Para
cada resposta correta, 1 ponto foi adicionado a pontuacdo final do participante, enquanto
para cada resposta incorreta ou "ndo sei”, 0 ponto foi adicionado. Assim, a pontuacao final
de cada participante podia variar de 0 a 12 pontos. Quanto maior a pontuacao final, maior o

conhecimento do dentista.

Tabela 3: Escala de conhecimento sobre odontologia de minima intervencdo para o

controle da cérie dentaria.

Indique o seu grau de concordancia com relagdo as afirmativas

apresentadas abaixo

Concordo

Discordo

Nao sei

A odontologia de minima intervencéo é uma filosofia de cuidados aplicavel
para todos os tipos de pacientes para 0 manejo da carie dentaria, independe

da idade e do tipo de denticdo

O manejo da cérie objetiva controlar a doenga e prevenir que a lesdo se
manifeste clinicamente ou progrida. Dessa forma, a remocao de biofilme, a
aplicacéo de fluor e o controle de dieta representam um dos niveis em que o
manejo da lesdo ativa ndo cavitada ou da lesdo cavitada passivel de limpeza

pode ser realizado.

Visando a prevencdo e o controle de lesBes cariosas, a quantidade ideal de

fltor em pasta fluoretada deve ser de 1.000 a 1.500 PPM para todas as idades.
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O diamino fluoreto de prata (cariostatico) ndo € indicado no tratamento de

lesdo de carie ativa em dentina

Um dos passos preconizados para o uso de infiltrante resinoso em lesGes
cariosas proximais é a remocdo seletiva do tecido cariado através de

instrumentos manuais ou rotatorios.

Para lesdes em dentina a remogdo completa (ou total) do tecido cariado é uma
técnica recomendada, uma vez que remove toda a dentina cariada até que se

alcance dentina dura e saudavel.

As evidéncias clinicas atuais demonstram que os selantes de féssulas e

fissuras podem ser utilizados sobre a dentina cariada.

Na Técnica de Hall, a restauracdo do elemento dentario € realizada com coroa

de aco pré-fabricada, ap6s remog&o do tecido cariado.

O tratamento restaurador atraumatico possui boa taxa de sobrevida, sendo
considerado uma opcao apropriada para 0 manejo de lesdes cariosas em uma

ou mais superficies de dentes deciduos.

O tratamento restaurador atraumatico nao é indicado em dentes permanentes.

A remogdo quimico-mecénica de cérie tem por principio preservar a dentina

infectada, removendo apenas a afetada.

O controle ndo restaurador da cavidade s6 pode ser realizado em lesGes

pequenas sem acesso para higienizacdo com a escova.

f) Tamanho amostral

Os critérios de qualidade das propriedades de medida de questionarios de estado de
salde propostos por TERWEE et al. (2007) foram seguidos para calcular o tamanho da
amostra necessaria para testar a validade e confiabilidade da escala. Foram necessarios 10
participantes diferentes para cada frase da escala (n=12) gerando um “N” final de 120
participantes necessarios para o teste. Desse total, foram acrescidos 10% para garantir que o
namero ideal de respostas para cada questdo fosse obtido, gerando um total de 132 dentistas
necessarios para a fase de teste.

O total de participantes para o estudo preliminar foi coletado durante o més de junho
de 2021 respeitando a proporcionalidade ao percentual do numero geral de profissionais e
entidades ativas distribuidas por estado, cadastradas no CFO (CFO, 2021).

Apbs 15 dias, o total de 143 participantes foram randomizados no programa BioEstat
5.3 (AYRES et al., 2007) e 50 foram selecionados para responder novamente o instrumento,
correspondendo a fase de reteste.
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Os autores mantiveram o total de 143 participantes para analise dos dados

preliminares, uma vez que foi o nimero de adesdes nesta fase do estudo.

g) Andlises estatisticas

Todos os dados coletados foram tabulados e analisados por meio do programa IBM
SPSS Statistics for Windows (IBM SPSS 21.0, 2012, IBM Corp., Armonk, EUA). A anélise
de validacdo adotou um nivel de significancia de 5% para todos os testes realizados. Para
analisar a frequéncia das respostas da pontuacéo total da escala, foram avaliados os efeitos
piso e teto (TERWEE et al., 2007). A correlagdo entre o escore MIDDeC-KS e o
conhecimento autorreferido sobre odontologia de minima intervencéo foi usada para avaliar
o0 conhecimento dos dentistas, resultando na validade de construto convergente, por meio do
teste de correlacdo de Spearman. Para interpretacdo, adotaram-se 0s seguintes valores de
coeficientes de correlagéo: <0,4 = correlagdo de magnitude fraca; > 0,4 a <0,5 = magnitude
moderada; ¢ > 0,5 = magnitude forte (HULLEY et al., 2003). A comparacdo do escore
MIDDeC-KS e o grupo que realiza tratamentos de carie em sua rotina de clinica
odontoldgica foi usada para avaliar a validade de construto discriminante usando o teste de
Mann-Whitney. Os critérios de estabilidade temporal (concordancia entre medidas repetidas
de teste-reteste) foram utilizados para avaliar a confiabilidade do teste por meio do
coeficiente de correlacdo intraclasse (ICC) calculado para o escore total. Os coeficientes alfa
de Cronbach (a) e 6mega de McDonald (o) foram utilizados para medir a consisténcia
interna dos instrumentos do estudo (HAYES; COUTTS, 2020). Tais testes foram
empregados para a escala total e para a escala com itens excluidos, junto com os coeficientes
de correlagdo item-total. Um ICC > 0,70, bem como o e o entre 0,70 e 0,95 foram

considerados valores que expressam confiabilidade (HULLEY et al., 2008).

Estudo Principal

a) Tamanho amostral

O tamanho da amostra do estudo principal foi calculado por meio do G*Power
(Versdo 3.1.9.2, Alemanha), considerando os resultados do estudo preliminar com 143
individuos que participaram da fase de teste-reteste da escala. Para isso, foram realizadas

andlises bivariadas de comparacdo entre o escore de conhecimento geral pela escala
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MIDDeC-KS e as variaveis independentes do estudo: género (homem / mulher), idade (22 a
29 anos / 30 a 39 anos / 40 a 49 anos / 50 a 59 anos / 60 a 69 anos / ndo respondeu), tempo
de graduacdo ((<1,1-9,10-24, >25anos), regido da graduacdo (Centro-Oeste / Norte /
Nordeste / Sul / Sudeste), local de servi¢co odontologico (publico / privado), tipo de atuacéo
(clinica / educacional), especializacdo relacionada & TMI (odontopediatria / dentistica /
salde coletiva / clinica geral), autorrelato da utilizacdo de técnicas de prevenc¢do (sim / nao)
e tratamento da carie dentaria na rotina odontoldgica (sim / ndo), autoavaliacdo sobre
conhecimento da odontologia de minima intervencao (sim / ndo), autoavaliacéo sobre busca
de informacdes odontoldgicas de minima intervencao durante o periodo pandémico (sim /
ndo).

Dentre estas, a variavel “idade”, dividida em 6 categorias, exigiu maior tamanho
amostral (n=522) e, por isto, foi selecionada para estimativa do calculo amostral.
Considerou-se o = 0,05, poder = 0,80 e tamanho do efeito = 0.1557 (definido a partir dos
resultados do estudo preliminar, calculado pelas médias e tamanho amostral de cada estrato).
Estimando-se uma possivel perda de 15% durante o processo de coleta de dados, um total
de 601 participantes foi considerado ideal.

b) Configuracdes

Durante o0 més de julho de 2021, dentistas gerais ou especialistas foram convidados
a responder o questionario on-line contendo além de questdes que envolveram dados
sociodemogréaficos e profissionais, também a escala validada MIDDeC-KS. O convite foi
realizado por meio das redes sociais, como: e-mail, WhatsApp ™, Instagram ™ e Facebook
™ QO instrumento foi distribuido respeitando a proporcionalidade ao percentual de dentistas
distribuidos em cada regido do pais (CFO, 2021).

c) Analises estatisticas

Todos os dados foram armazenados e analisados no programa IBM SPSS Statistics
for Windows (IBM SPSS 21.0, 2012, IBM Corp., Armonk, EUA) e um nivel de significancia
de 5% foi adotado para todos os testes realizados.

Analises descritivas foram empregadas para gerar médias, medianas e percentuais
dos dados de caracteristicas profissionais e sociodemograficas da amostra, assim como para

as respostas obtidas pelo MIDDeC-KS.
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A normalidade de todos os dados foi testada pelo teste de Kolmogorov-Smirnov.
Anélises bivariadas foram utilizadas para fazer comparac6es entre os dados profissionais e
sociodemograficos com os resultados da MIDDeC-KS, aplicando os testes t de student, qui-
quadrado e ANOVA, conforme a variavel se apresentava (numérica ou nominal) e 0s

resultados de normalidade (dados paramétricos).

d) Viés

Buscando-se evitar viés de selecdo, uma conta no Instagram™ foi criada
exclusivamente para a pesquisa, que foi utilizado para entrar em contato com dentistas
desconhecidos dos autores. Seguidores das principais paginas de conselhos e associacdes
regionais do Brasil, bem como seguidores de escolas de odontologia privadas, estaduais e
federais do pais foram convidados a participar. Além disso, a plataforma Survey Monkey
ndo permite que usuarios do mesmo endereco IP respondam a pesquisa mais de uma vez,
evitando com isso a obtencéo de respostas duplicadas.

As sentencas do MIDDeC-KS foram fornecidas em portugués, visto que o0s
profissionais participantes sao brasileiros. Entretanto, as sugestdes de tradugdes de validacao

transcultural para o inglés (APENDICE E) n&o foram disponibilizadas para a amostra.

Os estudos 1, 2 e 3 deram origem a trés artigos cientificos (1, 2 e 3, respectivamente)

que fazem parte do desenvolvimento da presente dissertacdo e serdo descritos a seguir.
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4. DESENVOLVIMENTO DA PESQUISA

Artigo 1: Treatment’s time, pain experience and acceptability of caries removal through
atraumatic restorative treatment in children, associated or not with BRIX3000™: g
preliminary randomized controlled clinical trial.

Artigo submetido ao periddico “European Archives of Paediatric Dentistry”

Artigo 2: Worldwide Research trends on the use of chemical mechanical caries removal
products over the years: a bibliometric and critical review.
Artigo a ser submetido ao periddico “International Journal of Paediatric Dentistry”

Artigo 3: Brazilian dentistry knowledge about minimal intervention dentistry: Development,

validation, and application of a Portuguese knowledge scale.
Artigo a ser submetido ao periodico “Journal of Dentistry”
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Abstract:

Purpose: To compare the Atraumatic Restorative Treatment (ART) associated with
Brix3000™ to ART considering treatment time, pain experienced, and acceptability to
children. Methods: This study was accepted in Research Ethics Committee in July 2019
(number 3469402). Healthy patients (n = 20) aged 3-9 years, with at least one primary molar
with occlusal dentine caries without cusp involvement were randomly allocated to either the
ART + Brix3000™ group or the ART-only group. The sample was characterised by sex,
age, tooth location and caries experience. Time spent and pain experience scores were
recorded at prophylaxis, caries removal and restoration. The pain experience (intense,
moderate, or mild) was evaluated by the Face, Legs, Activity, Cry, Consolability-revised
scale (FLACC-r). Acceptability was assessed by a five-point hedonic facial scale
(dichotomised into ‘like” and ‘indifferent/dislike’ bins) and by an open-question interview.
Mann-Whitney, Chi-square, and Fisher’s exact tests were applied to discern differences in
time, pain/sample characterisation and acceptability, respectively. Results: The ART +
Brix3000™ group required 8.6 + 3.1 min to remove caries tissue, whereas the ART group
required only 4.8 £ 2.0 min (p = 0.03). The total time spent with treatments was 13.1 + 4.0
min for ART + Brix3000™, and 9.8 + 2.7 min for ART (p = 0.03). There was no difference
in pain experience and acceptability found among the groups (p > 0.05). Conclusion:
Although the ART + Brix3000™ technique demanded more treatment time than the ART
alone, there were no differences in either pain experience or acceptability.

Keywords: Children - Dental caries - Pain - Papain
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INTRODUCTION

Experiences related to pain and acceptability during den-tal treatments are important in
the successful treatment of young patients (Carvalho et al. 2009; Leal et al. 2009). Also, the
duration spent on procedures can directly affect children’s behaviour, making treatment
more difficult and, consequently, causing psychological trauma. It is, thus, important to
avoid unpleasant experiences in children’s den-tal visits, not only for the success of the
treatment at hand, but also to avoid the dental phobias that typically emerge during childhood
and are associated with future avoidance of dental care (Seligman et al. 2017).

Patients’ discomfort (Carvalho et al. 2009) can be reduced by choosing techniques such
as Atraumatic Restorative Treatment (ART). ART is a minimal-intervention technique,
consisting of removing the soft carious dentine until firm dentine, using hand instruments,
followed by the adhesive restorative procedure with a high-viscosity glass-ionomer cement
(Frencken et al. 1996). ART avoids the unnecessary use of rotary instruments and local
anaesthesia, reducing distress, anxiety, and fear for patients (Leal et al. 2009).

Some chemical agents, as the enzyme papain, can be used with ART, resulting in a
chemical-mechanical caries removal (CMCR) technique. Papain promotes proteolysis of the
exposed collagen fibrils in the carious tissue, which makes the decayed tissue even softer,
facilitating its removal with hand instruments (Bussadori et al. 2005), hence enhancing the
ART approach.

Brix3000™, released in 2016, presents a high concentration of papain in a gel medium
(3000 U/mg), along with Encapsulated Buffer Emulsion (EBE) technology to maintain the
pH at a level that immobilises the enzymes immobilised until they meet the decayed tissue
(Alkhouli et al. 2020). Studies on Brix3000™ are still scarce; thus, new investigations are
needed to discern its mechanism of action, time required for its use, and acceptability to
children.

The aim of this preliminary parallel randomised controlled trial was to evaluate treatment
time, pain experience and acceptability of caries removal after ART, compared with ART
with CMCR using Brix3000™, in children. The hypothesis was that more time would be
needed to remove carious tissue with ART plus Brix3000™, and that there would be no

difference in pain experience or acceptability between the treatments.

MATERIALS AND METHODS
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Ethics

This preliminary study was approved by the Research Ethics Committee of the
Hospital Universitario Clementino Fraga Filho (HUCFF), by project 187/19 under the
number 3469402, accepted on July 25, 2019. This trial is registered in the Brazilian Registry
of Clinical Trials (ReBEC) under NCT U1111-1243-6328 number. Parents or legal guardian
of the eligible patients received detailed information about the study and signed an informed
consent form. An assent term was also given to participants aged 7 to 9 years old, explaining
in a comprehensible way to the child, how their participation in the research would be and
confirming the child patient’s interest to collaborate with the research. After signing the

consent terms, the child and their guardian received instructions on child’s oral health care.

Study design

This randomized 2-arm-group active controlled clinical trial, with a 1:1 allocation
ratio followed the CONSORT recommendations (Schulz et al.2010). Between September
2019 and February 2020 at the Pediatric Dental Clinic of the Federal University of Rio de
Janeiro, one examiner selected 20 children with dentin caries lesions in their primary molars
(n=27). Children were randomized allocated into two groups: the test group (ART +
Brix3000™) and the control group (ART) to investigate the following outcomes: (1) time

required to treat, (2) pain experience and (3) acceptability.

Sample size calculation and interim analyses

The present study is part of a larger study,the primary outcome of which is the evaluation
of the longevity of restorations made after ART + Brix3000™ treatment or ART. The sample
calculation was based on Motta et al. (2013), in which the standard deviation and mean of
the longevity of restorations performed with glass-ionomer cement after using the ART
technique (mean 1.63 £ 2.03 months) and mechanical chemical removal with Papacarie™
(mean 2.84 £ 3.03 months), for 18 months, were used. The sample size was calculated using
BioEstat 5.3 (Ayres et al. 2007): to attain a power of 80%, assuming o = 0.05%, two-sided
Student’s t-test, and estimating 20% loss, a final sample size of 68 teeth was deemed

necessary in each treatment group.
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After the trial commenced, it turned out not to be possible to recruit that many eligible
children within the practicalities of the clinical context, so it was decided to analyse all the
eligible teeth of each child. Thus, when more than one tooth per child fulfilled the inclusion
criteria, the subsequent teeth always received the other treatment.

The study was due to the COVID-19 pandemic, which triggered the suspension of clinical
activities in the Department of Paediatric Dentistry and Orthodontics from March 2020 up

to the present.

Participants, eligibility criteria, and settings

Patients undergoing treatment at the clinic of the Department of Pediatric Dentistry and
Orthodontics from September 2019 to February 2020 were recruited by an examiner (LCM).
A clinical examination with the child on a dental chair was performed by another examiner
(TFS), under artificial light, with a flat mouth mirror. Bitewing radiographs were taken in
all cases to confirm that the patient met the inclusion criteria, considering the tooth
characteristics. The following eligibility criteria were applied: healthy children aged between
3 and 9 years, with no gender or ethnic restrictions; with at least one active carious lesion on
primary molars reaching only the occlusal surface, not exceeding 2/3 of the dentine and
without cusp involvement; and with no clinical or radiographic evidence of pulp
involvement in the carious molars selected for the study. Children with systemic impairment,
or if they were uncooperative during the clinical appointments and with primary molars
unable to be restored, or with mobility due to physiological rhizolysis were excluded from
the present study. Baseline characteristics such as sex and age, teeth locations in the arch
and dental caries experience were collected by one examiner (TFS).

The dental caries experience was documented through the index of decayed teeth, lost by
caries, and restored (dmft/ DMFT index) recommended by the World Health Organisation
(Petersen et al. 2013) and available in the patients’ medical records filled by trained post-

graduate students supervised by paediatric dentistry professors..

Randomization
Children of both sexes were allocated into the two treatment groups using a random
numbers table (generated at https://www. random. org) and stored in an Excel spreadsheet

by a researcher (MLM) different from the operator (TFS). Allo-cation was concealed using
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sequentially numbered, opaque, sealed envelopes containing the treatment allocation cards,
which were prepared before the trial. When a patient had only one tooth eligible for this
study, the treatment was determined accordingly the randomisation. When a patient had two
eligible teeth, the first tooth received the randomised treatment and the second tooth,
consequently, received the other type of treatment. When the patient had more than two
eligible teeth, treatment for the third tooth onwards received a randomised treatment. The
operator (TFS) did not open the envelope until the time of the dental appointment. The list

was kept confidential until the end of the analyses

Interventions

The interventions were performed by one operator (TFS), who is a specialist in paediatric
dentistry and a master’s student in paediatric dentistry, and who was previously trained by a
gold-standard (paediatric dentistry) expert in both techniques (CMTS). The training process
was carried out in the six primary molars of four children who did not take part the final
sample.

The ART group was treated based on the fundamentals suggested by Frencken et al.
(1996), according to the following steps: (A) prophylaxis to clean the tooth to be treated,
removing dental biofilm, and increasing visibility; (B) relative isolation of the tooth with
cotton rolls; (C) removal of softened decayed tissue until firm dentine, this using dentine
excavators 1, 2 and 3 from an ART-customised kit (Duflex®, S.S.WHITE Brazil) in all
cases; (D) checking remaining softened tissues and the consequent need to repeat the
removal of decayed tissue. Treatment for the ART + Brix3000™ involved additional steps:
(A) prophylaxis; (B) relative isolation with cotton rolls; (C) application of Brix3000™ (Brix
Medical Science, Carcafia, Argentina) in the cavity with a dentine excavator, according to
the manufacturer’s instructions, with a contact time of 2 min; (D) removal of softened
decayed tissue until firm dentine with pendular movements, without exerting pressure, also
using dentine excavators 1, 2, and 3 from the ART kit (Duflex®, S.S.WHITE Brazil); (E)
tactile and visual inspection, checking the dentine hardness and the presence of remaining
softened tissues; (F) if necessary, the gel application was repeated 2 or 3 times until the
complete removal of soft tissue; reapplications were registered for accounting.

After caries tissue removal, both groups received restoration with a high-viscosity glass
ionomer, Ketac Molar Easymix™ 3 M ESPE (St. Paul, MN-USA). The following protocol
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was applied: (A) conditioning of the cavity and occlusal surface using a drop of the glass-
ionomer cement liquid, on a cotton ball, rubbing both the cavity and the occlusal surfaces
for 10 s; (B) washing the conditioned surface; (C) drying the surface; (D) mixing glass
ionomer according to the manufacturers’ instructions; (E) insertion of the mixed glass
ionomer into the cavity, overfilling slightly; (F) pressing the ionomer with the petroleum
jelly-coated gloved finger (on the top of the entire occlusal surface), exerting slight pressure
for 30 s; (G) checking the bite and, if necessary, removing excess material with a manual
instrument; (H) covering the filling with petroleum jelly; (I) instructing the patient not to eat

for at least one hour.

Outcomes

The sample was characterized (sex, age, tooth location and caries experience) to verify
data homogeneity between the two treatment groups.

The time required for each procedure was assessed by three independent examiners (KMS,
MAW and AQOS), who are oral health technicians in the clinic. Time was measured using a
digital timer, which was triggered at the beginning of each phase: prophylaxis, caries tissue
removal and dental restoration. The timer was stopped at the end of each procedure.

Pain experience was assessed at the same three moments (start of prophylaxis, caries
removal and dental restoration), by the same examiners who measured the time (KMS,
MAW and AQOS). The Face, Legs, Activity, Cry, Consolabilityrevised scale (FLACC-r)
developed to assess postoperative pain (Bussotti et al. 2015; Silva and Thuller 2008; Malviya
et al. 2006) was used for evaluation: evaluators scored the child’s body expressions—via (F)
face; (L) legs; (A) activity; (C) crying; and (C) consolability—from 0 to 2, summing to a
total score from 0 and 10. A total of 0—3 was classified as mild pain, 4-6 as moderate pain,
and 7-10 as severe pain (Table 1).

The three examiners’ application of the scale was compared by an inter-examiner
calibration, with seven other children examined independently, also using FLACC-r, by the
three examiners during their dental treatments; Cohen’s statistic for inter-rater reliability was
k = 1.0. These children did not otherwise participate in the sample of the study.

At the end of treatment, the child was shown a hedonic facial scale (Domene et al. 2002),
comprising a sequence of facial expressions by which the children were asked to describe

how they felt during the procedures. The hedonic scale ranged over: (1) dislike a lot, (2)
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disliked, (3) indifference, (4) liked, and (5) loved (Fig. 1). The answers were dichotomised
into “liked”, referring to ratings 4 and 5, and “indifferent/disliked”, for ratings 1, 2, and 3.

The children were asked two open guestions about what they most liked and disliked in
the treatments, to check how patients’ preferences related to the treatment methods and their
parts. These open responses were compiled into groups corresponding to the treatment phase
to which they referred (prophylaxis, caries tissue removal, and restoration).

Blindness

Neither the patients nor the operator (TFS) could be blinded during the treatment due to
the Brix3000™ application being easily perceived by both.

The timekeepers were dental health technicians, who were blinded to the objective of the
study, and did not know what Brix3000™ does.

Statistical analysis

Data were stored and analysed using IBM SPSS Statistics 21.0 (SPSS Inc., Chicago,
USA), and the significance level adopted for all tests was 5%.

A descriptive analysis of the sample was carried out, evaluating sex, age and caries
experience. The y2 test was used to assess the distribution, among treatment groups, of the
children included in this study based on age, sex, tooth location and experience of caries.

The Kolmogorov—Smirnov test was applied to verify the distribution of data collected.
The Mann-Whitney U test was applied to assess differences in treatment duration, pain

experience was evaluated using the x2 test, and acceptability by Fisher’s exact test.

RESULTS

Participant flow and recruitment are represented in the clinical trial flow chart (Fig. 2). A
total of 27 caries lesions were treated, 13 with ART + Brix3000™ and 14 with ART alone.

A total of 20 children participated; 12 were males (60%) and 8 were females (40%). Their
average age was 5.5 + 1.6 years, with a median of five years. The mean caries experience
was 6.7 = 5.0 on the dmft/DMFT index, with a median of 6. For analysis, this variable was
dichotomized by thresholding at the median (dmft/DMFT < 6 and dmft/ DMFT > 6).

No significant differences regarding sample characteristics of age, sex, location of the

tooth in the arch and caries experience were found between the groups, as shown in Table 2.
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The ART + Brix3000™ group required more time (8.6 + 3.1 min) for caries removal than
the ART group (4.8 £ 2.0 min) (p = 0.002). Differences were also found in the total treatment
time (p = 0.03): the ART + Brix3000™ group took four minutes longer (13.14 = 4.0 min)
than the ART group (9.8 + 2.7 min). Of the patients who received the ART + Brix3000™
technique (n = 13), almost half required reapplication of the product (n = 6). The periods of
prophylaxis (p = 0.31) and restoration (p = 0.13) showed no difference between the groups
(Fig. 3).

Pain experience, expressed using the FLACC-r scale, was found not to differ between the
groups during each of prophylaxis, restoration and caries tissue removal (Table 3).

The acceptability ratings showed that 6 (46.2%) patients liked being treated with ART +
Brix3000™, and 7 (53.8%) iked ART. Five patients reported indifference/dislike of ART +
Brix3000™ (41.7%) and 7 in ART (58.3%). No statistical difference was found regarding
acceptability between the groups (p > 0.26) (Table 4).

DISCUSSION

Traumatic emotional experiences during young patients’ dental treatment could affect
how they will deal with their dental problems during their entire lives and might result in
avoidance of dental treatment (Leal et al. 2009). In the literature, the clinical application of
Brix3000™ has been reported only in comparison with rotary instruments (Alkhouli et al.
2020; Vila-Sierra et al. 2019), but conventional methods of caries tissue removal are already
associated with increased anxiety and fear in young patients. This occurs due to vibration
and heat produced, which can migrate into the pulp, causing pain and a consequent negative
experience (Kumar et al. 2016). The ART technique, in contrast, is known as a method that
reduces child discomfort (Leal et al. 2009). Although some studies have combined the ART
approach with the CMCR technique, they have evaluated only anxiety (Topaloglu-Ak et al.
2007) and the survival of restorations (Mandari et al. 2001). Thus, this randomized
controlled clinical trial compared the ART + Brix3000™ and ART by considering the pain
experience, as well as treatment duration and acceptability among children undergoing these
different procedures.

Systematic reviews show that, despite being used to facilitate the selective removal of
softened caries tissues, papain based CMCR products tend to require longer dental
appointments than rotary instruments (Schwendicke, 2018; Deng et al. 2018), but they also
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can be considered a faster option when used in isolation versus the manual excavation of
ART technique (Schwendicke 2015). In this study, the ART + Brix3000™ combination
proved, statistically, to require more time to remove caries tissue than the ART approach.
The time increase due to Brix3000™ was expected, since this product required 2 min of
direct contact with the soft carious tissue for proteolytic action (Vila-Sierra et al. 2019).
Furthermore, reapplication of the product was necessary in almost half of the sample that
received this type of treatment (46.1%), which directly contributed to the greater time spent.
However, even if CMCR products entail greater clinical time, it can also assist professionals
by guiding the selective removal of only soft, infected dentine, avoiding the unnecessary
removal of further tissue, promoting the preservation of affected dentine, and reducing pulp
exposure risks during the removal of carious tissue (Alkhouli et al. 2020; Busadori et al.
2005).

Although time is important during the dental treatment of children, other outcomes as pain
and acceptability are also bases of a good experience (Schwendicke 2015). Assessment of
pain in children can be difficult, especially given children’s natural levels of cognitive and
verbal development (Bussotti et al. 2015). The children’s pain was hence assessed using the
FLACC-r observational pain scale. Pain was assessed not only during caries removal, but
also during prophylaxis and restoration, with the aim of observing whether they child’s pain
expressions differed between the treatment phases. Pain assessments between the three
examiners were checked for agreement using Cohen’s « coefficient, and blinding the
examiners about the aims of the study and the product used prevented bias due to prior
knowledge about the experiment.

The lowest pain scores (mild pain) were found in most of the caries tissue removal
procedure and during restoration, without any difference between the techniques, supporting
our hypothesis that both techniques are equal in terms of pain experience. Intense pain was
only found during prophylaxis in one patient. This result may be explained by the fact that
rotary instruments were used only during prophylaxis, which probably caused fear and
discomfort due to the vibration and sound. Other studies that evaluated pain with the use of
Brix3000™, compared this technique to rotary instruments and found a reduction in pain
(Alkhouli et al. 2020; Vila-Sierra et al. 2019).

Ladewig et al. (2018) showed that chemical-mechanical caries removal involves less pain

than other types of caries removal, including ART. Some randomised clinical trials (Abdul
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Khalek et al. 2017; Kchorar et al. 2011) compared pain related to the use of Papacarie™ to
ART and other chemical caries removal products with different main chemical agents such
as Carisolv™, finding better results with the Papacarie™. This may indicate the potential
for painless treatment using papain enzyme-based products, such as Brix3000™, that should
be investigated with large samples.

The hypothesis that there would be no difference between the groups regarding the
acceptability of the techniques was also supported. In addition, the open interview question
on what patients most liked and disliked during the treatments of caries lesions showed no
statistically significant differences between the groups. An interesting finding was that some
patients complained about caries removal using the ART approach (n = 3; 75%), suggesting
a possibility of greater discomfort during ART without the Brix3000™ technique.

Other studies that accessed children’s acceptance of papain-based products also found
more acceptance for CMCR than for ART and rotary techniques (Kumar et al. 2016;
Venkataraghavan et al. 2013). These findings may reflect the easier removal of decayed
tissue: it is made even softer by CMCR products, thus potentially resulting in less discomfort
than removal by mechanical means alone.

The absence of statistical differences in age, sex, and the treated tooth’s location in the
arch between the groups shows the homogeneity of the selected sample. Nevertheless, a
major limitation of this study is its small sample size, which directly influences the
significance, interpretation and generalisability of the results. This study should hence be
considered a preliminary investigation, and any generalisation and further use of its findings
should be done cautiously.

Still, this study brings original, new information about Brix3000™ as it is, to the authors’
knowledge, the first randomised clinical trial that compares treatment duration, pain and
acceptability of Brix3000™ together with ART relative to purely mechanical ART
technique.

CONCLUSION

Within the limitations of the present study, ART with Brix3000™ was found to requite
longer treatment times, which can be considered an inconvenience in children’s dental
treatment. Regarding pain and acceptability, ART technique associated with Brix3000™

showed no statistically significant difference from than isolated ART, which is well accepted
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by children and has been proven to reduce pain experiences during the removal of decayed

tissue.
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90006

Figure 1: Hedonic scale with five facial expressions that indicates: (1) detested,
(2) disliked, (3) indifference, (4) liked, (5) loved.

Enrollment

Assessed for Eligibility (n=42)

Excluded (n=26):
Radiographic incompatibility of
caries extension (n=16)

Patients who showed negative or
definitively negative behavior
(n=7)

Patients that could not be
contacted (n=3)

Randomized (Children n=20; Teeth n=27)

l—| Allocation I—l

ART +Brix3000 ART
Received allocation Received allocation
intervention (Children intervention (Children
n=13; Teeth n=13) n=12; Teeth n=14)

Figure 2: Consort Flow diagram of the trial
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Figure 3: Mean time of the prophylaxis, caries removal, restoration, and total of dental
treatment. Statistical analyses were performed using Man-Whitney test and the significance
level was considered as p<0.05. Different lowercase letters show statistically significant

differences between groups.
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Table 1: Description of age, sex, tooth location and caries experience of children

included in the study.

Variables ARTEBrasee= — p value*
(n=13) (n=14)

Age

<35 years 8 Ei' 0.88

> 35 years 5 5

Sex

Male 6 3 0.56

Female

Tooth location

Maxular 7 4

Mandibular 6 10 B-A8

1% primary molar 5 4 0.58

2 * primary molar 8 10 ’

Right molar 10 0.47

Left molar 3 5

Caries experience

dmft DMFT <6 8 6 0.33

dmft DMFT > 6 5 8 '

Note: Statistical analyses were performed using Chi-Square test and the significance level was p < 0.05.
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Table 2: Effect of the method of caries removal on pain expressions by FLACC-r scale.

Moments Treatment Mean+SD Mild Moderate Intense p value*
ART +Brix  1.15£0.55 12 0 1
Prophylaxis 0.29

ART 1.00£0.00 14 0 0
ART +Brix  1.00£0.00 13 0 0

Caries removal -
ART 1.00+0.00 14 0 0
ART +Brix  1.00£0.00 13 0 0

Restoration ART 1.00£000 14 0 0 ]

Note: (-) Not applicable (Constant values). (*) Statistical analyses were performed using Chi-Square test

and the significance level was considered as p < 0.05.

Table 3: Patients’ acceptability expressed by what they most liked and indifferent/disliked

during application of the different methods of caries removal.

Patient impressions Brix3000™ ART p value*
Prophylaxis 0 0
Liked Caries removal 3 1 0.26
Restoration 3 6
Prophylaxis 2
Indifferent/Disliked Caries removal 1 3 0.77
Restoration 2 3

Note: (*) Statistical analyses were performed using Fisher's exact test and the significance level was

considered as p < 0.05.
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Figure legends

Figure 1: Hedonic scale with five facial expressions that indicates: (1) detested, (2) disliked,
(3) indifference, (4) liked, (5) loved.

Figure 2: Consort flow diagram of the trial.

Figure 3: Mean time of the prophylaxis, caries removal, restoration, and total of dental
treatment. Statistical analyses were performed using Man-Whitney test and the significance
level was considered as p<0.05. Different lowercase letters show statistically significant

differences between groups.

Table captions

Table 1: Description of FLACC-r scale scoring.

Table 2: Description of age, sex, tooth location and caries experience of children included
in the study.

Table 3: Effect of the method of caries removal on pain expressions by FLACC-r scale.
Table 4: Patients’ acceptability expressed by what they most liked and indifferent/disliked

during application of the different methods of caries removal.
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ABSTRACT

Objective: Characterize the worldwide scientific literature about chemical mechanical
caries removal (CMCR) products, over the years, by means of a bibliometric and critical
review. Data Sources: Electronic search was performed on Medline/Pubmed, Scopus, Web
of Science, Cochrane Library, Lilacs/BBO, and Embase up to November 2020.Year, journal,
number of citations, country of authors, and type of study were the data extracted from the
retrieved studies. Additional data of the clinical studies and systematic reviews were
investigated: type of CMCR product, used isolated or combined with other caries removal
techniques; the comparison group; age range; type of dentition; restorative materials; and
the evaluated outcome. Study selection: 2221 records were identified, 397 selected. 2011-
2020 period concentrates higher number of publications (n=169), in the Journal of Dental
Research (n=51;12.7%), developed in Brazil(n=45) and India (n=44). The most cited article
had 172 citations. Most studies were in vitro (n=208) and clinical trials (n=100). Carisolv™
(n=48) and Papacarie Duo Gel™ (n=33) were the most used products, prescript in isolated
usage (n=101) and compared with drills (n=77). The CMCR products were more studied in
children (n=74) with primary teeth (n=78), receiving glass ionomer cement (GIC) (n=51) as
restorative material. The most evaluated outcomes were time spent (n=48) and pain during
and/or after caries removal (n=41). Conclusion: In vitro and clinical studies with CMCR
products have been increasing, mostly carried out in developing countries, evaluating
Carisolv ™ and Papacarie Duo Gel™. Clinical studies tend to evaluate the time spent and

pain compared to drills for removing caries, in primary teeth posteriorly restored with GIC.

Clinical significance: Clinical application of CMCR products are more time consuming,
although they can make the caries removal more comfortable, reduce anxiety, pain, and the

need of local anesthesia.

Keywords: Bibliometrics, Dental Caries, Papain, Sodium Hypochlorite.
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INTRODUCTION

The principle of the chemical-mechanical caries removal (CMCR) technique is the
promotion of minimally invasive intervention by using products of different chemical agents
on dentin that causes the softening of the decayed tissue facilitating its removal by hand
instruments [1]. This technique aims to avoid iatrogenesis and reduce the need for dental
anesthesia and phobias to dental treatment caused by the conventional method of removing
dental caries using drills [2].

Initially described almost five decades ago by the observation of action of mixing
amino acids with sodium hypochlorite on the softening of carious tissue [3], the first
generation of CMCR products were developed with sodium hypochlorite-based agents and
included GK-101, GK-101E (Caridex™) and Carisolv™ [4]. Some of these products were
removed from the market, but others were changed to update their usefulness with sodium
hypochlorite on the softening of carious tissue [3].

The change of paradigms and advances in cariology contributed to reinforce the
minimal intervention techniques for the treatment of dental caries [5,6]. These changes are
considered as advances in the research of chemical mechanical products, including the use
of papain as the leading chemical agent. Papain is an enzyme extracted from papaya, which
causes the degradation of proteins of the carious tissue and has anti-inflammatory and
antibiotic properties [7]. Based on these discoveries, a new generation of enzyme-based
CMRC products were released on the market [4], which includes Papacarie Duo Gel™ [7],
Carie-Care™ [8,9], and Brix3000™ [10].

Those products used for CMCR are in prominence in the current global pandemic
scenario by Sars-CoV-2 (COVID-19) since the potential risk of cross-infection during caries
removal encourages the avoidance of conventional treatments such as rotatory instruments
and, for its replacement by techniques with low aerosol production as CMCR [11].These
changes can emphasize the establishment of the minimal intervention philosophy for the
treatment of caries lesions that was already occurring in dentistry [5].

The constant evolution and improvements of the CMCR products associated with
new recommendations for their use make the research field in this area more apparent.
Therefore, the identification of all data about the characteristics of the studies that
investigated CMCR products by quantitative bibliometric analysis is fundamental to guide

future research in the area.
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Since bibliometric analyses have emerged as a method to measure the quantitative
aspects of research publications about a specific subject [12], this type of study can serve as
a valuable tool for characterizing one research field, besides identifying changes and trends
in the research, as well as the knowledge of gaps [13]. The present study brings a bibliometric
and critical analysis to characterize and discuss the worldwide scientific literature and trends
in the use of chemical mechanical caries removal (CMCR) products.

MATERIAL AND METHODS

Literature search strategy

We conducted literature search on the following electronic databases:
Medline/PubMed, Scopus, Web of Science, Cochrane Library, Lilacs/BBO (via VHL), and
Embase to identify articles related to chemical mechanical caries removal.

Two reviewers (TFS and MBM) performed the search strategy up to November 2020
to identify eligible studies. Two experts (MBM and LCM) guided the search strategy. The
search used MeSH terms and synonyms related to dental caries, and chemical mechanical
caries removal products, with neither filters nor limits of year or language. Boolean operators
“AND” and “OR” were used to improve the precision of the searches. Search strategies were

adapted for each database syntax rules and are listed in Table 1.

Study selection and the eligibility criteria

The retrieved studies were transferred to VantagePoint™ software (Search
Technology, Inc., Florida, USA), in which analysis fields were merged and duplicated
studies were considered only once.

To a better understanding of bibliometric analysis, the authors used the TechMining
approach, consisting in the application of text mining tools to science and technology
information through the software VantagePoint™. The authors followed the three phases of
TechMining [14]: I- Intelligence: planning and collecting of data to be extracted; 11- Design
(generate knowledge from the collected data to solve problems of technology management
or innovation) and I11-Choice (selecting the innovative opportunities for organization by
nominating options via text-mining). Therefore, the nine steps related to these phases, such

as: issues identification, selection of information sources, search refinement and data
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retrieval, data cleaning and grouping, basic analysis, advanced analysis, representation,
interpretation, and utilization were also followed in the software [14].

The study selection was performed by two independent review authors (TFS and
MLM) that included all types of studies, in all languages, published in scientific journals,
that evaluated the application of chemical mechanical techniques to remove caries tissue.
Studies that investigated the application of CMCR products for another purpose contrary to
caries removal, titles related to book chapters, randomized or non-randomized clinical trials
registration protocols, and doctoral or master's thesis were excluded. If there was
disagreement and doubts regarding the eligibility of the included studies, an attempt was
made to reach a consensus and when it was not enough a third author was consulted (LCM).

Firstly, all the titles and abstracts of the studies identified in the electronic databases
were read and selected based on the eligibility criteria.

A full-text reading of the manuscript was performed to reach a final decision about
studies eligibility when the information provided by the title and abstract were insufficient
to certify the eligibility or if discordance or doubts about eligibility were present during title
and abstract selection phase.

If access to the full article was restricted, attempts to contact the authors via e mail,
ResearchGate, and social networks were done once a week, up to three consecutive weeks.

If no answer was reached after this period, the article was excluded.

Data extraction

Two review authors performed the data extraction (TFS and MLM), and any
disagreements or doubts between them were solved through a consensus meeting. If needed,
a third reviewer (MBM) was consulted for a final decision. Quantification of the
classifications data of the studies were carried out and the results obtained were evaluated.

Authors and journals that presented more than one citation formats were grouped into
a single name for avoiding ambiguity. For all included studies, methodological and
bibliometric data were extracted, recorded, and quantified: authors (five or more
publications), year of publication (divided by decades), journal of publication (five or more
publications), country of the authors and type of study (in vitro, case report/case series,

clinical trials, systematic review, other reviews, other types of studies). The times cite data
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(articles with more than 50 citations recovered from Scopus and Web of Science databases)

were also described.

Furthermore, clinical methodological features of CMCR techniques and additional
data of only the case report/case series and clinical trials were extracted, classified, and
quantified, as follows:

I.  Product: GKI101, Caridex™/GKI101E, Carisolv™, Papacarie Duo Gel™,

CarieCare™, Brix 3000™ and others (which included others CMCR products);

Il.  CMCR method: isolated or combined with other caries removal techniques;

[1l.  Comparison group: atraumatic restorative treatment (ART), drills (high and low
speed), other CMCR product, laser, others (when the use of a placebo or different
techniques such as the modified ART), and not applicable (for cases report that did
not compare techniques);

IV.  Age group: children (< 10 years), adolescents (from 10 to 19 years), adults/elderly
(> 19 years), and unspecified (when the study did not mention the age of the patient);

V. Tooth dentition that was treated: primary, permanent, or uninformed. Primary and
permanent dentition could be included at the same clinical study;

VI.  Material of restoration: Glass ionomer cement (GIC), zinc oxide-eugenol (ZOE),
resin composite (RC), amalgam, and compomer);

VII.  Outcomes: Behavior or anxiety, time spent, pain (during and after caries removal),
acceptability, efficacy of caries removal, restorative success, microbiological
evaluations, need for local anesthesia, need for drilling, and others (such as costs,
quality of life and pulp sensibility). Case reports/case series that only describes the
CMCR techniques were considered as outcome not applicable.

According to their methodology, some studies could be classified into two or more
options from the comparison groups. Besides, type of dentition, age group and outcomes
mentioned could receive one or more ratings above at the same clinical study.

The results of the included systematic reviews about the clinical application of CMCR
products were described considering the following parameters: treatment time, pain, the use
of local anesthesia, patient preferences, clinical efficacy, anxiety reducing, quality of life and

reduction in bacteria count.
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Data Analyses

Metric analyses were performed in VantagePoint™ software and Microsoft Office
Excel 2010™, The publication year was crossed with the product and the type of study to
verify the distribution of the research of the CMCR products and type of studies through the
years.

To better understand the association of CMCR products with other methods used for
caries removal in clinical studies, the data of the method used (isolated or in combination
with a different caries removal technique) was correlated with the data of the searched
CMCR product.

To assess what caries removal technique was mostly compared to each CMCR
product in clinical studies, data of comparison group and CMCR product used were
combined and evaluated together.

Research trends in age group, type of dentition, material of the final restoration, and
outcomes of the included clinical studies was assessed by crossing these data with the CMCR
product used.

As the same study could contain one or more classification options of the same
products, comparison group, age group, dentition, and outcomes, such classifications
together could account with an absolute frequency greater than the number of studies

included.

RESULTS

Study selection

A total of 2221 records were identified from databases. After removal of duplicates
and applying the eligibility criteria for the titles and abstracts, 518 records were remained.
Of these studies, 120 were excluded since they were classified as book chapters, conference
abstracts and records of clinical trial protocols (Supplementary material). Thus, a total of

398 studies were included and underwent data characterization and final synthesis (Figurel).

Characteristics of the included studies

Authors, citations, year and journal of publication, and country of the authors
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A total of 1327 authors were found with publications about CMCR products. Data
from the authors with five or more publications are presented in figure 2. Bussadori S.K.
was the author with more publications about this subject (n=32), followed by Motta L.J.
(n=16) (Figure 2).

It was only possible to recover 56% of the citation data. The top 3 more cited articles
have received more than 100 citations each and were published during 1999 and 2000. The
most cited article was a review entitled “Dentine caries excavation: a review of current
clinical techniques” [15] with 172 citations, followed by “In vitro evaluation of five
alternative methods of carious dentine excavation.” [16] with 153 citations. “Clinical
Evaluation of Efficacy and Safety of a New Method for Chemo-Mechanical Removal of
Caries: A Multi-Centre Study” [17] was the third more cited article with 144 citations.

The research about the present issue raised significantly after the 1990s, which
moved up from 29 publications in 1991-2000 to 161 in 2001-2010 period, maintaining the
same profile during 2011-2020 (n=169). The Journal of Dental Research was the periodic
with more publications about the subject (n=51; 12.7%), followed by the Journal of Dentistry
(n=37; 9.2%) and Caries Research (n=27; 6.7%).

Studies about CMCR have been conducted in 50 different countries (Figure 3).
Developing nations led the list of publications about this topic, in which Brazil has more
publications (n=45), followed by India (n=44). Although developed countries, in general,
presented fewer publications on the subject than the developing ones, the United States

published a great number of articles in the area (n=38).

Type of study

Among the 398 studies selected, 208 were in vitro, 46 literature review, 9 systematic
reviews, 23 case reports/case series, 100 clinical trials and 10 classified as other type of
studies such as ex vivo studies (n=5), studies with animals (n=3) and observational studies
with questionnaires (n=2). The distribution of the different types of study designs published
a long the years can be observed in figure 4. In vitro study was the most frequent design
since 1975, with the publication peak in 2001-2010 period (n=83). Clinical trials and case
report/case series had an expressive growth in publication after 2000s, reaching a peak of 41
and 14 studies, respectively, in this decade.
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Use of CMCR products

GK101 was the first CMCR product scientifically published, which its first clinical
study published in the year 1975. Few clinical studies were found related to GK 101E
(Caridex™) (n=6), but a large number related to Carisolv™ (n=48), followed by Papacarie
Duo Gel™ (n=33). Clinical trials with Carisolv™ were more published during 2000-2010
(n=29), while Papacarie Duo Gel™ during 2011-2020 (n=29) period. After the year 2010, a
new papain enzyme-based products (Carie-Care™ and Brix 3000™) emerged in the field of

clinical research, and a decrease of Carisolv™ studies was observed (Figure 5).

Isolated or combined use of CMCR method with other caries removal techniques

The caries removal, in most of the clinical studies, was performed by CMCR products
(n=101) in an isolated use form. However, the combined form of use was also described
such as CMCR with ART (n=4), drills (n=3) and laser (n=3) (Table 2).

Comparison of CMCR with controls or other techniques

Clinical studies with GK 101 were only compared to placebo, saline solution, or
water. All the other clinical studies about CMCR products mostly compared the action of
their products to caries removal with drills (n=77), followed by ART (n=23) and less
expressively to other CMCR products (n=15) and laser (n=3) (Table 2).

Age group and type of dentition

Results about age group, dentition, and the used product can be observed in figure 6.
From the clinical studies, 74 were performed with children, 25 with adolescents, and 19 with
adults/elderly. Primary teeth (n=78) were the dentition more treated, mainly in studied with
Carisolv™ (n=32) and Papacarie Duo Gel™ (n=28), followed by Carie-care™(n=6), other
CMCR products (n=4), product not specified (n=3) and Brix3000™ (n=2). Forty clinical
studies were performed to treat permanent teeth, but in this case, with GK101 (n=1),
GKI101E (Caridex™) (n=7), and Carisolv (n=12). Some studies did not inform the age or
dentition of the population studied (n=6).

Restoration material
Most of the treated teeth were restored with GIC (n=51) in the studies that used

78



Papacarie Duo Gel™ (n=21), Carisolv™ (n=16), Carie-Care™ (n=5), GK101E (Caridex™)
(n=4), and Brix3000™ (n=2). Resin composite (n=20) was the second most used restoration
material, mainly in works with Carisolv™ (n=11). Some studies did not report the type of
restoration used (n=33), and one study was classified as not applicable because the teeth

were extracted after CMCR treatment due to orthodontic recommendations (Table 2).

Outcomes

Time spent (n=58) and pain (n=48) were the most evaluated outcomes regarding all
CMCR products, but they were not assessed by studies with GK 101. Considering “other
outcomes”, few studies evaluated costs (n=2), quality of life (n=2), pulp sensibility (n=2),
volume of gel used (n=2), volume of removed dentine (n=2), and adjacent tooth protection
(n=1). Papacarie Duo Gel™ and Carisolv™ clinical studies evaluated all the main outcomes

researched and some other outcomes (Figure 7).

Description of the systematic reviews results

The results of the systematic reviews [1,18-25] found in this study is showed in Table
3. In relation to time spent, Carisolv™ was considered the most time-consuming method of
caries removal in all studies in which their performance was evaluated [1,18-22,25] despite
reducing the need of local anesthesia [18-21]. It was observed that to treat with Papacarie
Duo gel ™ is faster than to perform ART [1] but expressively more time-consuming than
the use of drills [1,22-25]. The CMCR products showed potential to reduce anxiety and pain
than the use of drills [22-24] and when compared to ART, ultraconservative treatment and
hall technique, CMCR products demonstrated similar results related to the same outcome
[22]. No significant difference was found about the clinical efficacy of CMCR products to
treat dental caries compared to drills and the improvement in quality of life related to other

caries treatment[22,19].

DISCUSSION
The current pandemic state caused by the global dissemination of COVID-19 disease

reinforced the spread of the philosophy of minimal intervention for the treatment of caries
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in dentistry [11]. The recommendation of using these techniques by dental guidelines as a
caries management alternative for preventing cross-infection can reinforce the concept that
less is more, which contraindicates the traditional treatment, which entailed removing large
quantities of sound hard dental tissue for treating caries [26]. This situation directly opens
the field for future research involving the different types of minimum intervention methods,
such as the CMCR technique, making fundamental the characterization of this research field,
which has not yet been explored, to guide future research. Thus, the present study provided
the first bibliometric and critical analysis with an assessment of 398 articles about these
CMCR minimal intervention technique, with quantification of the selected studies, reporting
their scientific profile and data [13].

Chemical mechanical treatment of caries removal has been published in journals with
high impact in dentistry, as Journal of Dental Research (impact factor = 4.914), which had
two of the most cited articles about the current topic and Journal of Dentistry (impact factor
= 3.242) showing the importance of this minimally invasive technique for dentistry. In
general, the number of citations was more than 100 for each article classified as the 3 top-
cited ones; and the most cited article was a review [15] showing the importance of this type
of study to understand the application of CMCR techniques. However, it is important to
highlight the limitation of the recovering fields, since only 56% of data related to the number
of citations were retrieved, which could bias the found results.

Developing countries lead publication rank about chemical mechanical caries
removal products. A lower social-economic position has been significantly associated with
a greater risk of having caries lesions [18], making countries in developing status more
affected by caries diseases. Thus, the progress of a less invasive methods of caries treatment
such as CMCR might be necessary for the maintenance of dental health of these populations,
explaining the great interest in these research subjects in these countries. Besides, Brazil was
the country that developed the most significant number of studies (n=45), and Bussadori
S.K. and Motta J.L. the authors that lead the rank with more publications (). These results
possibly are related to Papacarie Duo Gel™, the first papain-based product discovered and
produced in Brazil and by theses authors [7]. A similar hypothesis can also be given to the
second and third countries, India and United States, respectively, in the rank of publication
about this subject, since India (n= 44) is the source country of Carie-Care™ [8] and the
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United States (n=38) is the pioneer of the CMCR products development (GK 101 and GK
101E (Caridex™) [19].

In the health area, for the safe clinical application of treatment methods that use
chemical products such as CMCR, researchers must do a sequence of types of research to
provide enough scientific evidence [20]. Usually, an in vitro investigation is performed to
assess the properties of the new drugs and materials involved, generating a simulation of its
relationship with the human tissue on which it will be applied [20,21]. Then, if the treatment
method demonstrates safety, the next step is to conduct clinical studies to test similar effects
under “real-world” treatment condition [21]. The distribution of the different types of study
designs published through the years about CMCR products is directly affected by these
research sequences. Thus, in the present review we observed that the in vitro study design
has been the most used type of study from 1975 to 2020 (n=83), reflecting the constant
emergence of new CMCR products in the market. The expressive growth of clinical studies
after the 2000s matches with the launch of two products with different chemical bases on the
market, Papacarie Duo Gel™, and Carisolv™. The increase in the last type of study can be
based on the development of the knowledge in cariology with studies that scientifically
founded that selective caries removal [6] presents efficacy and might encourage clinical
studies with minimally invasive intervention as CMCR.

The results of the included systematic reviews evaluations reinforced the clinical
potential of CMCR products to make the caries removal more comfortable, reducing anxiety,
pain and the need of local anesthesia showing the great importance of this type of technique
mainly for child, special care needs and dental phobic patients. CMCR products , specifically
Carisolv™ | are more time consuming, [1,22-29] although Papacarie Duo Gel ™ presented
a potential to be faster than ART [1], showing the importance of the development of clinical
trials with enzyme-based products Besides, the systematic reviews evaluations indicated
limitations of the clinical trials on CMCR that should be overcome by new studies, such as
the sample size [19], heterogeneity among study designs [24,25] and high risk of bias [1,23].

Clinical trials have considerable importance for developing CMCR products and
evaluating their effective use in the treatment of dental caries. Thus, some analyses were
done only for these types of studies. The distribution of clinical research about CMCR
products through the years is directly influenced by the chronology of the appearance and

removal of these products in the market. The pioneer CMCR product was GK 101, composed
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of NaOCl and 0.05% N-monochloroglycine (NMG), prepared by mixing these two solutions
[19]. One study evaluated the GK 101 application, justifying the extremely scarce
publications of clinical studies about this product.

GK-101 demonstrated inefficiency in removing the entire carious lesion, so an
improvement in the formula of GK-101 were made generating an ethyl derivative, GK-101E,
composed by N-monochloro-DL-2-aminobutyrate (NMAB), marketed as Caridex™ [1,30].
Nevertheless, the low number of clinical studies on this product has also been observed,
which can be explained by the persistence of its unsatisfactory results in cavity excavation
compared to conventional methods of caries removal that may have caused its exit of the
market [4]. In 1998, a Swedish CMCR NaOCI solution called Carisolv™ was introduced to
the market [17] and became the last available chemical-mechanical agent based on NaOCI
[4]. In this product, the monoaminobutyric acid has been replaced by three different amino
acids (glutamic, leucine and lysine) [17], making it more stable and promoting a better
selective removal of caries [1].

An expressive change in the number of clinical studies publications about CMCR
products is noticed during 2001-2010, which could have been impulse by the introduction
of Papacarie Duo Gel™ in 2003. The pioneer’s solution with chemical principal agent
papain, started the new generation of enzyme-based CMCR products [5]. The short time
between the launch of Carisolv™ and Papacarie Duo Gel™ on the market [7] and the fact
that they are products with different main chemical agents may have caused a tendency to
develop clinical studies [1,23,25,31,32,33,34,35,36,37,38,39] comparing these products,
making them the most CMCR products studied.

Although the Carisolv™ has been the most CMCR product clinically evaluated
(n=48), it was observed a current reduction of studies about it, contrasting with the growth
of clinical studies of Papacarie Duo Gel™, as well as the arisen of other studies with the
CMCR products based on papain (Carie-Care™ and Brix3000™) between 2010-2020.
These found may indicate a reduction of interest in the research field about CMCR solutions
based on sodium hypochlorite since they spend more time when compared to papain-based
gel, preserve less sound dentin, and present higher cost because of the customized
instruments included [4,21,40].

As mentioned, after the year 2010, papain enzyme-based products have gained the

field of clinical research. The Carie-Care™ released in 2013 by Indians [10] adds the anti-

82



inflammatory action of essential oils to papain CMCR products formulation and has six
clinical studies about it. The last modification made on papain CMCR products was
performed with the gel called Brix 3000™, released in the Argentine market in 2016, which
explains the few clinical studies about this product (n=3). The difference in its formulation
is the higher concentration of papain (3000 U/mg in each 10%), and the EBE technology
(Encapsulated Buffer Emulsion). This product seems to present an ideal pH needed to
immobilize enzymes, which enhances proteolysis of collagen fibrils in decayed tissue and
providing better resistance to the product (8). However, further studies are needed to prove
these properties, mainly clinical trials that provide additional information about the vantages
and disadvantages brought by the modifications performed in CMCR papain enzyme-based
products.

This bibliometric and critical analysis showed that most clinical studies used CMCR
techniques as an isolated method for caries removal (n=101). For the few clinical studies
that used a combination of different caries removal techniques to the CMCR, the ART
technique was the most chosen for association (n=4). The association between ART and
CMCR products may be easier because they are performed by similar techniques in
removing decayed tissue with the necessary use of manual instruments. The only difference
is the addition of a chemical product to facilitate the removal of caries tissue with the aid of
a CMCR product [41].

Regarding the comparison group, drills were the most frequent. The authors believe
it happen since the clinical studies about these CMCR products aim to confirm the selective
removal compared to an invasive technique, as the rotatory drills, showing that sound tissue
preservation can hardly be reached [5,42]. On the other hand, another method frequently
compared to CMCR is the ART, an established minimal intervention technique
recommended since 1998 by the World Health Organization [43] and with the success of
longevity has been proven in the single-surface restoration of permanent and deciduous teeth
[44,45]. Most clinical studies about all the CMCR products selected children and studied the
clinical application of CMCR in primary teeth. These might be explained by the challenges
of caries treatment in this age. The conventional caries removal method using drills can cause
more pain, discomfort, dental phobia, and anxiety in children, making it a challenging step
to dental health care considering this age group [46]. Thus, the CMCR is a minimally
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invasive technique that can overcome these challenges making it less traumatic for patients
[47].

The fact that most studies were performed in primary teeth of children could have
directly influenced the results of GIC be the restorative material mostly used. GIC is related
to a good clinical performance found after its application in primary teeth and its easy use
may collaborate for restoration in young patients with negative behavior [48,49], which also
require less intervention to be placed in the cavity as eliminates the need of rubber dam [49],
since it is considered as biocompatible material. The drop in the use of amalgam over the
years contrasts with the increased use of adhesive materials reflects the move of the minimal
intervention philosophy to the center of oral health care [5].

Time spent, and pain were the most evaluated outcomes in clinical trials with CMCR
studies, as assessed by almost of all CMCR products, except for GK101. This result can be
justified due to concern for the CMCR product. Usually, the chemical solution used to
facilitate the caries removal needs to be in contact with the decayed tissue during a specific
time, and long chair time can contribute to the patient's discomfort [42]. A similar
explanation can be done to pain outcomes since negative experiences during dental
treatment, mainly in childhood, can cause future dental phobia and avoidance of the
treatment [46].

The current knowledge indicates that bacteria in the decayed tissue left by selective
caries tissue removal did not result in bacterial growth since the reduction of exogenous
nutrients promoted by the restorative materials sealed the dental cavity [50]. Thus,
microbiological evaluation of CMCR products can become an obsolete outcome to be
researched.

A limitation of this study was the difficulty of accessing summaries or articles of
older titles identified in the databases, mainly carried out between the 1970s and 1980s. In
addition, some articles or abstracts did not specify the bibliometric data
surveyed. Improvements in clinical trials should be made to overcome the bias of sample
size and to produce more homogenous studies and results, allowing better systematic review
evaluations. Besides that, more attention should be paid to vital success after using CMCR
products, and further studies in the area are needed to verify the different formulations of
CMCR products concerning restorative material survival, an essential pillar to the

maintenance of dental health care [26,1].
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CONCLUSION

Studies about CMCR products have increased over the years, especially in vitro and
clinical trials. Most of them were published in the Journal of Dental Research and performed
in developing countries. Future clinical studies should focus in the enzyme-based products,
since the results of the research have been shown a better performance of those when
compared to hypochlorite-based products. And also, because the evaluation of the restoration
survival is still scarce in the literature when they CMCR enzyme-based products are studied
— for this outcome the focus until now is on Carisolv™, as an isolated method, compared
with drills, applied in primary teeth, and restored with GIC, that evaluated time spent and
pain. Although clinical application of CMCR products mainly increase the time taken to
caries tissue removal it has the potential to make the caries removal more comfortable,

reducing anxiety, pain and the need of local anesthesia.
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Table Captions
Table 1: Literature search strategies.

Table 2: Use of CMCR techniques, CMCR use againt other caries removal techniques and

matereial of restoration used in clinical studies.

Table 3: Classification of the CMCR produts considering the results of the included

sistematic reviews.

Figure Legends
Figure 1: Flowchart of search results in databases.

Figure 2: Author’s publications about treatment of caries using chemical mechanical caries

removal products.

Figure 3: Distribution of CMCR studies through countries according to the author

represented by numbers.
Figure 4: Type of studies with CMCR products over the years.
Figure 5: Buble chart of the CMCR products studies over the years

Figure 6: Age, dentition and CMCR product used in the studies of clinical application of
CMCR products (clinical trials and case report/case series).

Figure 7: Outcomes researching the studies of clinical application of CMCR products

(clinical trials and case report/case series)
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Table 1: Literature search strategies.

Database

Strategy

PubMed

(Dental Caries[MeSH Terms]) OR (Carie*[Title/Abstract]) OR (Carious*[Title/Abstract])
OR (Decay, Dental[Title/Abstract]) OR (Dental Decay[Title/Abstract]) OR (Decayed
tissue[Title/Abstract]) OR (Dentin[MeSH Terms]) OR (Dentin*[Title/Abstract]) AND
(caridex[Title/Abstract] OR GK-101E[Title/Abstract] OR GK-101E[Supplementary
Concept] OR N-monochloro-DL-2-aminobutyric  acid[Title/Abstract] OR GK-
101[Supplementary Concept] OR GK-101[Title/Abstract] OR GK 101[Title/Abstract] OR
N-monochloroglycine[Title/Abstract] OR glycine chloramine[Supplementary Concept]
OR glycine chloramine[Title/Abstract] OR Carisolv[Supplementary Concept] OR
Carisolv[Title/Abstractf OR  Chemomechanical[Title/Abstractf OR  Chemo-
mechanical[Title/Abstract] OR removal system[Title/Abstract] OR Enzyme-
based[Title/Abstract] OR Papain[MeSH Terms] OR Papain[Title/Abstract] OR
Papacéarie[Supplementary  Concept] OR Papacérie[Title/Abstractf OR papain
gel[Title/Abstract] OR removal method[Title/Abstract])

Scopus

(INDEX ({Dental Caries} OR dentin) OR TITLE-ABS-KEY ( carie* OR cariou* OR
{Decay, Dental} OR {Dental Decay} OR {Decayed tissue} OR dentin*)) AND
(INDEX ( papain) OR TITLE-ABS-KEY ( Caridex™ OR gk-10le OR gk-10le OR
{N-monochloro-DL-2-aminobutyric acid} OR GK-101 OR gk-101 OR {GK 101} OR
n-monochloroglycine OR  {glycine chloramine} OR {glycine chloramine} OR
Carisolv™ OR chemomechanical OR chemo-mechanical OR [removal system} OR
enzyme-based OR papain OR papacérie OR {papain gel} OR {removal method}))

Web

Science

of

TS=(Carie* OR Cariou* OR ‘Decay, Dental’ OR ‘Dental Decay’ OR ‘Decayed tissue’ OR
Dentin*) AND TS=(Caridex™ OR GK-101E OR GK-101E OR ‘N-monochloro-DL-2-
aminobutyric acid” OR ‘GK-101" OR GK-101 OR ‘GK 101’ OR N-monochloroglycine
OR ‘glycine chloramine’ OR ‘glycine chloramine’ OR CarisolvT™OR Chemomechanical
OR Chemo-mechanical OR ‘removal system’ OR Enzyme-based OR Papain OR Papacarie
OR ‘papain gel’ OR ‘removal method”)

Cochrane

Library

#1MeSH descriptor: [Dental Caries] explode all trees 2551

#2MeSH descriptor: [Dentin] explode all trees 1242

#3(Carie* OR Cariou* OR “Decay, Dental” OR “Dental Decay” OR “Decayed tissue” OR
Dentin*):ti,ab,kw 9382

#4#1 OR #2 OR #3 9390

#5MeSH descriptor: [Papain] explode all trees50

#6(Caridex™ OR N-monochloroglycine OR “glycine chloramine” OR “glycine
chloramine” OR CarisolvT™MOR Chemomechanical OR Chemo-mechanical OR “removal
system” OR Enzyme-based OR Papain OR Papacarie OR “papain gel” OR “removal
method”):ti,ab,kw 361

#7(GK-101E OR GK-101E OR GK-101 OR GK-101 OR “GK 101”):ti,ab,kw2

#8#5 OR #6 OR #7 361

#9#4 AND #8 131
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Lilacs
VHL)

(via

93

((mh:(Dental Caries)) OR (mh:(Dentin)) OR (Carie*) OR (Cariou*) OR (“Decay, Dental”)
OR (“Dental Decay”) OR (“Decayed tissue”) OR (Dentin*)) AND ((mh:(Papain)) OR
(caridex) OR (N-monochloroglycine) OR (glycine chloramine) OR (Carisolv) OR
(Chemomechanical) OR (Chemo-mechanical) OR (removal system) OR (Enzyme-based)
OR (Papain) OR (Papacérie) OR (papain gel) OR (removal method) OR (GK-101E) OR
(GK-101E) OR (GK-101) OR (GK-101) OR (GK 101))

Embase

(‘Dental Caries’:mj OR Dentin:mj OR Carie*:ti,ab,kw OR Cariou*:ti,ab,kw OR ‘Decay,
Dental’:ti,ab,kw OR ‘Dental Decay’:ti,abkw OR ‘Decayed tissue’:ti,ab,kw OR
Dentin*:ti,ab,kw) AND (caridex:ti,ab,kw OR GK-101E:ti,ab,kw OR GK-101E:ti,ab,kw
OR ‘N-monochloro-DL-2-aminobutyric acid’:ti,ab,kw OR ‘GK-101’:ti,ab,kw OR GK-
101:ti,abkw OR ‘GK 101’:ti,abkw OR N-monochloroglycine:ti,ab,kw OR ‘glycine
chloramine’:ti,abkw OR ‘glycine chloramine’:ti,abkw OR Carisolv:ti,abkw OR
Chemomechanical:ti,ab,kw OR Chemo-mechanical:ti,ab,kw OR ‘removal
system’:ti,ab,kw OR Enzyme-based:ti,ab,kw OR Papain:ti,ab,kw OR Papacérie:ti,ab,kw
OR ‘papain gel’:ti,ab,kw OR ‘removal method’:ti,ab,kw)
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Table 2:Use of CMCR techniques, CMCR use againt other caries removal techniques and matereial of restoration used in clinical studies

GK101 GK101E Carisolv™ Papacarie™ Carie Care™ Brix3000™ Other Not specified

Isolated or combined use of CMCR*

Isolated 1 7 44 31 7 3 4 4
Combined - 2 3 1 1 - - -
Not informed - - 1 1 - - - -

CMCR* against other caries removal techniques

Drills - 6 34 20 7 3 3 4
ART# - 1 13 6 1 - - 2
CMCR* - - 6 6 - 1 2 -
Laser - - 2 1 - - - -
Others 1 1 - - 1 - - -
Not informed - 3 1 1 - - 1 -

Material of restoration

GIC** - 4 16 21 5 2 3 -
Not informed - 4 23 9 2 1 1 3
RCi# - 1 11 4 1 1 1 1
Amalgam - 3 5 3 1 - - -
Compomer - - 1 1 - - - -
ZOE 1 - . - - - - -

Note: (*)CMCR-Chemical caries removal .(#)ART- Atraumatic restorative Treatment.(**)GIC-Glass lonomer Cement. (##)RC-Resin Compomer.(-) none.



Table 3. : Classification of the CMCR produts considering the results of the included sistematic reviews.

95

Tehcniques Articles More time spent Painless Reduced the Patients Clinical efficacy Reduced Anxiety  Quality of life ~ Reduced bacteria
compared techniques Need for preference count
anesthesia
Position 1: - - - - - - -
Papcérie Duo Carisolv
Gel™, Hamama Position 2:
CarisolvIM,ART etal., 2015 Papacarie
and drills. Position 3: ART
Position 4: Drills
Position 1: Position 1: Position 1: Position 1: - - - -
Maru . . . "
etal.2015 .C_arlsolv ) _Qarlsolv ) _(;ansolv ) _(;ansolv )
" Position 2:Drills  Position 2:Drills  Position 2: Drills  Position 2: Drills
. Position 1 - Position 1: - ND# - - -
Lai P "
etal. 2015 _.(_Zarlsolv ) _(;ansolv )
CarisolvT™™and " Position 2: Drills Position 2: Dirills
Drills. . Position 1: - Position 1: - - - - -
Li . X
etal. 2014 _C}arlsolv ) _(?ansolv )
v Position 2: Drills Position 2: Drills
Marquezan Position 1: - Position 1: Position 1: - - - -
ot alq 2006 CarisolvT™ Carisolv Carisolv™
" Position 2: Drills Position 2: Drills  Position 2: Drills
- Position 1: - - - Position 1: ND# -
CMCR CMCR
*
dCrll\fllgTJC'I:AaR;lL Ladewig Position 2: ART Position 2: ART
' etal.,2018 Position 3: UCT Positon 3: Drills
HT. o g
Position 4: Drills
Position 5:HT
Position 1: - - - Position 1: - Position 1:
Deng : : ;
etal. 2018 Egpacarle ) F’_apacarle ) Egpacarle _
Papacarie Duo " Position 2: Drills Position 2: Drills Position 2: Drills
Gel™ and drills . Position 1: Position 1: - - - - Position 1:
Schwendicke, ; h :
2018 'P_apacarle ) P._apacarle ) P_apacarle _
position 2: Drills  Position 2: Drills Position 2: Drills
CMCR * lasers Position 1: Position 1: - - - - - -

and drills

Schwendicke et
al.,2015

CMCR Products
Position 2: Drills

CMCR Products
Position 2:Drills
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(*)Chemical mechanical caries removal products involving especially Carrisolv ™ and Papacarie Duo Gel ™, (#) No statistical difference between the evaluated techniques (-) not evaluated

in the study
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Literature Research

Study Selection

Data Classification

Records identified from databases

(n=2221)
Pubmed Scopus Web of Cocrhane Lilacs Embase
(n=464) (n=552) Science (n=131) (via VHL) (n=419)
(n=455) (n=200)

|

l

l

|

l

|

Records screened after excluding duplicates and not eligible studies

(n= 517)

Records excluded :

- Previous note (n= 1)

- Book chapters(n=2)

- Product description (n=5)
-Doctoral or master’s thesis(n=6)
- Clinical trials protocols (n=7)

- Congress Abstract (n=29)
-Abstract not found (n=70)

Articles included for assessment of the data
(n=397)

|

|

|

| Authors || Journal | | Type of Study | | Year of publication I

!

!

l

I

[

|

Invitro Systematic Clinical Case reports/ Literature Other types
(n=208) Teview trials Case series review of studies
(n=9) (n=100) (n=23) (n=46) (n=10)

l

|

l

l

l

l

Product of
CMCR

Isolated
method of
CMCR or in
combination

Comparison
of CMCR
against other
techniques

Age group and
dentition
treated

Material of
restoration
used

Outcomes
researched

Figure 1: Flowchart of search results in databases.
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Figure 2: Author’s publicationsabout treatment of caries using chemical
mechanical caries removal products.
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Figure 3: Distribution of CMCR studies through countries according to the author

represented by numbers.
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Figure 4: Type of studies with CMCR products over the years.
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Brix3000™ Caric Care™ Carisolv™ GK101 GKI101E(Caridex™) Not specified Others Papacaric™
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Figure 5. Buble chart of the CMCR products studies over the years.
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Figure 6. Age, dentition and CMCR product used in the studies of clinical application
of CMCR products (clinical trials and case report/case series).
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Figure 7. Outcomes researching the studies of clinical application of CMCR products

(clinical trials and case report/case series).
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Abstract

Aim: to assess the knowledge of Brazilian dentists about minimum intervention (MI)
through the development, validation, and application of the Minimum Intervention
Dentistry to Dental Caries - Knowledge Scale (MIDDeC-KS). Materials and Methods:
a scale with 12 items was developed to evaluate dentist’s knowledge through true or false
sentences about MI techniques and philosophies distributed by SurveyMonkey® online
application. The higher the average (range 0 -12 points), the greater the dentists'
knowledge. A preliminary study was carried out with 143 dentists to validate the
MIDDeC-KS. Floor and ceiling effects were obtained. The convergent and discriminant
validity, test-retest reliability, and internal consistency of the instrument were performed.
After validation, MIDDeC-KS was applied to 637 brazilian dentists. Results: the
MIDDeC-KS convergent (Spearman’s=0.48) and discriminant (p = 0.001) validity and
reliability (ICC=0.85, a=0.72 and ®»=0.74) was proved. The participants obtained an
overall score of 7.4/12 points. The sample was mainly composed of females (76.1%),
under 30 years (30%), graduated over 10 years (39.1%) by public colleges (42.3%), in
the southwest of Brazil (51.6%) and most were pediatric dentists (38.2%). Highest scores
were reached by pediatric dentists (9.2£1.6) and the lowest scores were achieved
bucomaxilofacial professionals (3.1+2.1). Brazilian dentists demonstrated to have more
knowledge about diet, biofilm, and topical fluoride control (84.3%), while hall technique
(31.9%), resin infiltrant (47.6%) and chemical mechanical caries removal (48.4%) were
the least known MI techniques, respectively. Conclusion: Sufficient psychometric
evidence of the MIDDeC-KS scale was found and the scale was able to identify the

knowledge of Brazilian dentists about MI.

Keywords: Dental caries; Preventive Dentistry; Knowledge, Dentists; Brazil; VValidation
Study

INTRODUCTION

103



104

The management of dental caries have been changing drastically over the years
(INNES et al., 2019). A great concern to preserve dental structure, a better knowledge of
cariology and the development of bioactive restorative materials made the old invasive
techniques, that had been adopted for many years, lose their power (INNES et al., 2019).
Conversely, a new philosophy of care - minimum intervention (MI) dentistry, which aims
to preserve teeth for life (FDI, 2017; FRENCKEN et al., 2012) has become increasingly
predominant.

MI strategies to prevent and control dental caries involve three different levels of
invasiveness: the non-invasive approach, in which no removal of the dental tissue is
required; treatments that micrometrical remove the surface of the hard tooth structure, so
called micro-invasive approach; and treatments that focus on the removal of the infected
caries tissue using manual excavators, rotary instruments, or other devices, preserving as
much as possible sound tooth structure, classified as minimally invasive techniques
(SCHWENDICKE et al., 2019). Moreover, mixed interventions may also be indicated
(SCHWENDICKE et al., 2019).

All these techniques are receiving special attention in the global scenario after the
pandemic of COVID-19 enacted in March 2020, when a variety of biosafety and dental
care modifications began to be adopted to prevent infection by the Sars-cov-2 virus during
the dental appointment (BAHRAMINAN et al., 2020). A great concern exists about the
aerosol production by rotatory instruments used along the conventional method to remove
carious tissues and the possibility of cross infection. Thus, several authors and institutions
are recommending, for the management of carious lesions, the replacement of rotating
instruments by minimum intervention techniques (ALOP, 2020; BANIHANI et al., 2020;
FALACHAI et al., 2020). Therefore, it is expected that this scenario will affect dentists'
current and future knowledge about MI techniques. However, studies evaluating what
dentists know about these techniques remain scarce. (GASKIN et al., 2010; KATZ et al.,
2013)

This study aims to develop, validate, and apply a scale of Minimum Intervention
Dentistry for Dental Caries - Knowledge Scale (MIDDeC-KS) to evaluate Brazilian
dentists ’knowledge about the philosophy and techniques of minimum intervention for

dental caries management.
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MATERIALS AND METHODS

This study was approved by the Research Ethics Committee of the Hospital of the
Federal University of Rio de Janeiro (UFRJ) (protocol
4.717.517/CAAE:35790720.2.00005257). Participants received detailed information

about the study and through an online informed consent form accepted to participate.

Study design and participants

This cross-sectional research followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement (ELM et al., 2008)
recommendations and used a device hosted by SurveyMonkey Inc. (San Mateo, EUA).

The instrument was sent to participants, through the authors ’social network (E-
mail, WhatsApp™, Instagram™ and Facebook™). Graduated Brazilian dentists from all
regions of the country, without restriction of gender or age, with any postgraduate degree
(Specialization, master’s, or/and doctoral degree) or without post-graduation in dentistry,
who accepted an online informed consent and answered all the mandatory questions were
included in this study. The platform had barriers for responses from dental students or

other professionals.

Preliminary Study

Development of the questions of the instrument

The content of the new instrument comprised of questions about
sociodemographic and professional data, as well as statements about MI topics, which
formed the Minimum Intervention Dentistry for Dental Caries - Knowledge Scale
(MIDDeC-KS), in a format of true or false answers. The MIDDeC-KS was created based
on guidelines on minimum intervention techniques provided by renowned institutions,
experts in cariology, and results of systematic reviews (FRENCKEN et al., 2012,
HAMAMA, et al. 2015; SCHWEDICKE et al., 2016; WRIGHT et al., 2016; FDI, 2017;
INNES et al., 2017, SLAYTON et al., 2018, WALSH et al., 2019; IAPD, 2021).
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The sentences were discussed among the authors of this study which involves
graduated students of dentistry, postgraduate students in pediatric dentistry, professors
considered experts in MI techniques, professors with experience in studies with
questionnaires and a statistic expert. Rounds of debates, after statements adjustments
were carried out among the authors until a consensus was reached.

The MIDDeC-KS sentences aimed to evaluate the knowledge of Brazilian dentists
according to their agreement with true and false sentences regarding MI philosophy and
techniques, including the most used non-invasive, micro invasive, minimally invasive

techniques and mixed interventions.

Content, linguistic, and comprehensive evaluation of the MIDDeC-KS

Considering the content of the developed scale, the questions were submitted to
dentists (n=4) with high knowledge about MI dentistry. The comprehensibility was
evaluated by two dentists (one specialized in prosthesis and the other a radiologist) and
the linguistic and grammatical aspects were assessed by a communication professional.
The participants were asked to suggest changes that they might consider relevant for
improving the questionnaire. After adaptations were made, the scale was considered
ready.

The final version of the scale had 12 true or false affirmative sentences (Table 1)
involving:

1.  minimum intervention dentistry philosophy;

2. non-invasive interventions: diet control, biofilm control, mineralization
control (professional fluoride application, fluoride toothpastes and silver diamine
fluoride);

3. micro invasive interventions: sealants and infiltrants;

4. minimally invasive interventions: atraumatic restorative treatment (ART),
selective caries removal, chemical mechanical caries removal,

5. mixed interventions: Hall technique and non-restorative caries control.

Each sentence offered three options of answers: ‘agree’, ‘disagree 'or ‘don’t know’.

For each correct answer, 1 point was added to the participant’s final score, while for each
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incorrect answer or ‘don’t know’, 0 point was added to the score. The final score of each
participant could range from 0 to 12 points. The higher the final score, the greater the

knowledge of the dentist.

Variables and data source

The final instrument consisted of sociodemographic and professional information
of the participants such as gender (female or male), age (22-69 divided into 3 groups of
10 years each one), time since graduation (<1,1-9,10-24, >25 years), type of institution of
graduation (private or public), the state of the country the dentist graduated, location of
dental service (public or private), type of work (clinical, academic or both), post-
graduation based on the classification of specialties recognized by the Federal Council of
Dentistry (CFO, 2021) and an open and not mandatory question about masters, doctoral
or/and post-doctoral degree area (divided in: dentists who have the titles and those who
have not, for better statistical evaluations). A self-report about managing dental caries in
their dental care routine; a self-assessment knowledge about M1 dentistry, ranging from
1 (none) to 5 (excellent); and a self-evaluation of searching about MI dentistry during the
pandemic period in a non-mandatory question (scientific manuscripts, social media,
congress, book, exchange of information with other dentists) were also part of the
instrument.

In addition to these questions, the instrument also included the MIDDeC-KS, in

Brazilian Portuguese, containing 12 true or false sentences as previously described.

Preliminary study sample size

The quality criteria for measurement properties of health status questionnaires
proposed by TERWEE et al. (2007) were followed to calculate the sample size in order
to test the validity and reliability of the MIDDeC-KS. According to the criteria, 10
different participants were required for each sentence (n=12), generating a total sample
of 120 participants. From this total, 10% were added to make sure that no response was
lost, which generated a total of 132 dentists required for the preliminary phase.
The required number of responses was obtained during June 2021, when the questionnaire

was distributed respecting the proportional number of active general professionals
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distributed by state registered in the Federal Council of Dentistry in Brazil (CFO, 2021).
A total number of 143 respondents filled in the instrument, from which, after 15 days, 50
were randomly selected to answer the questionnaire again, corresponding to the retest
phase.

The authors kept the number (n=143) for analysis, as more participants joined the
study.
Statistical analyses

All data were tabulated and analyzed using IBM SPSS Statistics for Windows
(IBM SPSS 21.0, 2012, IBM Corp., Armonk, USA). For all analyses 5% level of
significance were adopted. To analyze the frequency of responses for each total score of
the scale, floor and ceiling effects were evaluated (TERWEE et al., 2007). The correlation
between the MIDDeC-KS score and the self-reported knowledge about MI dentistry was
used to evaluate the convergent construct validity using Spearman’s correlation
(correlation coefficients < 0.4 = weak magnitude correlation, > 0.4 to < 0.5 = moderate
magnitude and > 0.5 = strong magnitude) (HULLEY et al., 2003). The comparison of the
MIDDeC-KS score and the group who declared to routinely perform caries treatments in
their clinical practice was used to evaluate the discriminant construct validity using the
Mann-Whitney test. The criteria of temporal stability (agreement between repeated test-
retest measures) were used to evaluate the reliability of the test through the intraclass
correlation coefficient (ICC) for the total score. Cronbach's alpha (o) and McDonald's
omega (o) coefficients were used to measure the internal consistency of the study
instruments (HAYES; COUTTS, 2020). Such tests were used for the total scale and for
the scale with excluded items, together with the item-total correlation coefficients. An
ICC>0.70, as well as a.and o between 0.70 and 0.95 were considered values that express
reliability (HULLEY et al., 2008).

Main Study
Study sample size

The sample size of the main study was calculated using G*Power (Version
3.1.9.2, Germany), considering the results of the preliminary study with 143 individuals

who participated in the test phase of the scale. Bivariate analysis were performed to
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compare the general knowledge score by the MIDDeC-KS and the independent variables
of the study: gender (man/woman), age (22-29 years, 30-39 years, 40-49 years, 50-59
years, 60-69 years, no answer), time since graduation (< 1, 1-9, 10-24, > 25 years),
graduation region (Midwest, North, Northwest, South, Southwest), place of dental service
(public or private), type of activity (clinical, educational or both), specialization related
(pediatric dentistry, health collective, general practice), or not (other specialties) with Ml,
self-report of the use of prevention techniques (yes/no) and treatment of dental caries in
the dental routine (yes/no), self-assessment of knowledge of minimal intervention
dentistry (yes/no), self-assessment of the search for minimal intervention dental
information during the pandemic period (yes/no).

The sample size of the main study was calculated considering the following
parameters: o = 0.05, power = 0.80 and effect size = 0.1557. Effect size was defined based
on data from the preliminary study. A minimum sample of 522 individuals was estimated
as necessary for the study. A total of 888 Brazilian dentists replied the online instrument,
from which 251 were excluded as it was not properly completed, totalizing 637 valid

ansSwers.

Settings
The instrument was distributed respecting proportionality to the percentage of
dentists distributed in each state of the country (CFO, 2021).

Statistical methods

All data were stored and analyzed by the IBM SPSS Statistics for Windows (IBM
SPSS 21.0, 2012, IBM Corp., Armonk, USA) using a 5% significance level for all tests
performed.

Descriptive analyzes were used to generate means, medians, and percentages of
data on professional and sociodemographic characteristics of the sample, as well as for
the responses obtained by MIDDeC-KS.

The normality of all data was tested by the Kolmogorov-Smirnov test. Bivariate

analyses were used to make comparisons between professional and sociodemographic
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data with the MIDDeC-KS results, applying the t-test for independent samples, chi-

square, and ANOVA one-way tests as necessary.

Bias Control

Trying to avoid selection bias, an Instagram™ account was created exclusively
for the research and was used to contact unknown dentists. Followers of the main pages
of councils and regional dentistry associations in Brazil, as well as followers of private,
state, and federal dental schools of the country were invited to participate. It is important
to highlight that the Survey Monkey platform does not allow users with the same IP
address to answer the survey more than once, avoiding duplicate responses.

The sentences of MIDDeC-KS were provided in Portuguese, as the professionals
were Brazilian. However, an English version is provided in the supplementary material

section.

RESULTS
Preliminary Study

The median score of the dentist’s self-reported knowledge about management of
dental caries through minimum intervention was 4.00 (IQR=1.00). Among the 143
participants, 126 (88.1%) reported to perform manage dental caries during their daily
practices. No floor and ceiling effect were observed, as the frequencies of responses in
the minimum and maximum scores were 1.4% and 0%, respectively. The convergent
validity analysis showed a positive and moderate correlation (Spearman’s = 0.48; p <
0.001) between the MIDDeC-KS score and the self-report of knowledge about MI for
managing dental caries. The discriminant validity showed a significant difference
(p=0.001) in the MIDDeC-KS score between the groups of dentists who used or not to
treat dental caries (Figure 1).

Data obtained from the 143 scales completed by dentists were analyzed for
internal consistency. Cronbach's alpha and McDonald’s omega for the total scale were
0.72 and 0.74, respectively. The item-total correlation coefficients ranged from 0.06 to
0.63. MIDDeC-KS scores for the test-retest were 7.0 (SD=2.4) and 7.4 (SD=2.4),
respectively; and the ICC was 0.85 (p < 0.001; 95% ClI: 0.74-0.92).
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Main Study

The characteristics of the sample, and the mean score reached by each group are
listed in Table 2. The female gender (76.1%) was statistically predominant compared to
male (p=0.04). Most dentists were young adults in their 30’s (30%), with a mean age of
37.9 years old. Nevertheless, the study managed to address a heterogeneous sample
regarding age, demonstrating no difference in age group among the respondent dentists
and getting a response from dentists 22 to 69 years.

Professionals were mainly graduated 10-24 years ago (39.1%), mostly by public
institutions (61.5%), and most in the southwest Brazil (51.6%). As shows Table 3 The
majority had attended a specialization course (83%), being Pediatric dentistry (38.20%)
the most prevalent one, followed by Orthodontics (21%). However, general dentistry was
also assessed representing the third majority group of the sample (16.7%).

Most dentists assigned performing dental caries management (n=576; 90.4%)
compared to those not (n= 61; 9.6%). Even more participants assured performing caries
prevention (n=607; 95.3%) during their daily practice. The majority of the respondents
self-reported knowing what MI philosophy means (n=90.4%). A total of 46.9% dentists
self-reported to have a good knowledge about Ml, followed by 29.2% that reported great,
18.8% reasonable, 4.1% insufficient and 0.8% none.

Searching for MI information after the COVID-19 pandemic was reported by
56.7% of the respondents. The search was mainly made through scientific articles
(n=232), social media, such as Instagram - publications and lives (n=202), online
congress, conferences, and courses (n=100), books (n=95) and through exchange of
information with another dentist (n=88).

A mean score of 7.4 was reached by the Brazilian dentists using the MIDDeC-KS.
Table 2 shows the comparison between the sociodemographic and professional variables
and the score of knowledge reached. Females achieved the highest score (7.6+2.3), with
asignificant difference between groups (p <0.01). The score of knowledge seems to grow
with the aging of participants, getting the highest scores in the 60s (8.1+2.5). Those who
graduated in less than one year showed lower mean scores about M1 (6.3+1.8) than those
with more than 10 years of graduation (7.6£2.6) (p=0.02).

111



112

Dentists who graduated from public dental schools showed higher mean values
about MI than the ones who obtained their titles from private institutions. However, no
difference (p=0.74) was found among the states of the country. Those employed by public
institutions presented significantly greater MIDDeC-KS mean values (7.9+2.3) than those
who worked in the private sector (7.1+2.6) (p < 0.01) and those employed in both
(7.6£2.3). Significant difference (p=0.04) was also found between dentists working in the
academic (8.8£2.3) in comparison to those with clinical activities (7.2+2.4) or both types
of activity (7.4+2.9). Pediatric dentistry (9.2+1.6), hospital dentistry (8.4+1.8), dentistry
for patients with special needs (8.4+1.3) and public health dentistry (8.1£2.0) were the
specialties with the highest scores (Table 3). Buccomaxillofacial (3.1+2.1), orofacial
harmonization professionals (5.1+2.2) and forensic dentistry (5.3+3.2), as well as general
clinicians (6.7£2.1) demonstrated the lowest MIDDeC-KS means. There was no
difference in the sample about dentists with Master’s, doctoral or post-doctoral degree
and those who did not have it (p=0.07), but highest scores were reach by those who had
highest degrees (7.9£2.6; p < 0.01)

The descriptive analyses about the mean score per sentence of MIDDeC-KS is
showed in Table 4, considering that the highest mean score per sentence. Dentists showed
to have more knowledge about diet control, biofilm removal and fluoride application,
procedures in which they reached the highest scores - 0.9 (93.4%) considering all
MIDDeC-KS statements. Other statements that they also reached high mean scores (0.8)
were: statement 1 about MI philosophy (84.3%), statement 10 about the ART indications
(83.8%), and statement 9 regarding selective caries removal (80.5%). Statement 2, about
the optimal fluoride concentration in toothpastes achieved a mean value of 0.7 (72%).
The same mean score (0.07) was found for statement 9, about the survival of ART
restorations, despite having the worst percentage of correct answers on the entire scale
(7.7%). Mean scores of 0.5 were found for pits and fissure sealants in statement 7
(57.3%), silver diamine fluoride in statement 4 (56.8%) and non-restorative cavity control
in statement 12 (55.9%). The lowest mean scores were found for the Hall Technique (0.3;
31.9%), resin infiltrant (0.4; 47.6%), and chemical mechanical caries removal (0.4,
48.4%).
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DISCUSSION

This study developed the MIDDeC-KS scale, which showed to be a valid and
reliable instrument to assess the Brazilian dentists ’knowledge about minimum
intervention dentistry in the management of dental caries.

It is extremely important that a developed instrument demostrates characteristics
of validity and reliability that are considered key aspects to measure the evidence of the
results generated by them, giving greater confidence to reproduction of their findings
(CYPRESS et al.,2017)

Validity is defined by the accuracy in measuring the researched concept (HEALE
& TWYCROSS, 2015). Regarding our results, an ICC of 0.85, as well as an o and o of
0.72 and 0.74 respectively, were considered values that express reliability of the
MIDDeC-KS scale. Moreover, no ceiling and floor effects were observed, which proved
substantial psychometric evidence of the scale. The ceiling effect occurs when many
subjects in a study tend to reach the highest score and the floor effect when it tends to
reach the lowest one (GULLEDGE et al., 2020). The presence of these effects may cause
problems for some types of analysis because it reduces the possible amount of disparity
in the variables (SIMKOVIC et al., 2019), reducing the sensitivity to detect differences
and responsiveness to change (RODRIGUES et al., 2013).

In addition, the scale convergent validity (Spearman’s = 0.48.; p<0.001) was
assessed and showed that the MIDDeC-KS scores obtained by the respondents were
correlated to the responses they have given in the self-report section of the instrument,
which measure similar variables. This attests that the scale accurately measures all aspects
of the construct (HEALE & TWYCROSS, 2015). On the other hand, according to Heale
& Twycross (2015), a divergent validity shows that an instrument is poorly correlated to
another that measures different variables. It was possible to observe, in the present
research, a significant difference (p=0.001) in the score obtained by dentists who perform
the management of dental caries from those who do not, which reaffirms such statement.

Studies that evaluated the knowledge of dentists about MI used a subjective self-
report classification of knowledge (GASKIN et al., 2010; KATZ et al., 2013), which may
not portrait the real knowledge that the professional has about MI philosophy and related
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techniques. Conversely, the statements that composed the MIDDeC-KS were developed
taken into account guidelines and systematic reviews about MI, ensuring a valid and
reliable method to assess the knowledge of Brazilian dentists about MI current concepts
and methods.

In relation to the sample who completed the MIDDeC-KS, it was possible to
observe the reproduction of some of Brazilians' social demographic characteristics, such
as the participation of more female subjects. Women are the most common gender of
dentists in Brazil, representing 68.970 against 54.773 male dentists, as informed by the
Federal Council of Dentistry in the current year (CFO, 2021). Besides, the highest mean
score reached by the overall female gender group may also have been influenced by the
pediatric dentists' MI knowledge results, as women represent 89% of the pediatric dentists
in the country, being the most expressive difference between genders among all dentistry
specialties (CFO, 2021).

The presence of more dentists graduated in the southwest of Brazil also replicated
the country's characteristics, since this is the region with the greater number of dental
schools, and consequently the greater number of dentists (CFO, 2021). Nevertheless, even
with more dentists in southwest Brazil, no difference was found among all regions
regarding MI knowledge.

Although older participants were also reached by the present research, most of the
respondents were in their 30’s. This can be explained, in part, by the fact that this survey
was carried out through social media and according to Johnson (2019), people in their
30’s are the main users of these devices.

In regard to the respondents' age and their performance, an association between
being recently graduated, and because of that being generalists can be made, as these
groups obtained lower scores when compared to older dentists and to specialists,
respectively. According to Salles et al. (2020), there is a tendency of Brazilian
undergraduate students to be less conservative in terms of caries management than
professionals, suggesting that more invasive approaches are still being taught in many
Brazilian dental schools.

Dentists graduated in a public dental schools demonstrated to have higher mean
scores of knowledge about M1 than those graduated in private schools. This result can be
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explained by the Brazilian educational system where public schools are more involved
with research, and also corroborates another survey in Brazil that identified similar results
about MI knowledge comparing dentists graduated from private and public dental schools
(SALLES et al., 2020).

Dentists employed in academic area showed higher mean scores in MIDDeC-KS
than those employed in other activities. This was an expected result, as such professionals
are more aware about the scientific advances and concepts' changes as they have more
contact with scientific research than non-academic professionals. Public employees also
demonstrated significantly higher scores than those with private jobs, which could be
linked to their specialties, once specialist in public health and hospital dentistry obtained
higher MIDDeC-KS scores. In addition, Brazilian dental public health strives for
minimum intervention techniques, which present a better cost-effectiveness, favoring the
population that mostly uses public health services and needs a comprehensive approach
regarding dental caries, which is considered the most prevalent oral health disease (KATZ
etal., 2013).

Although this research was implemented by academic members, it did not
influence in the selection of the sample; no difference was found between dentists who
had or not masters, doctoral or post - doctorate degrees. The better performance in
MIDDec-KS evaluations by those dentists with highest degree found by this study was
expected as this group is direct related to research field and aware about its advance.

Dentists specialized in pediatric dentistry showed to be more knowledgeable about
MI techniques when compared to those from other dentistry’s specializations, since they
presented the highest mean scores in MIDDec-KS. It is known that MI has been widely
recommended for the management of dental caries in children, as it can help overcome
some challenges of children’s dental care, such as early childhood caries
(PHANTUMVANIT et al., 2016). MI techniques can also contribute to generating less
anxiety and pain during caries tissue removal than conventional methods (CARDOSO et
al., 2020). Specialists in dentistry for patients with special needs also demonstrated high
knowledge scores, probably because their patient's behavior demands the constant use of

MI techniques, as they may represent, in some cases, the maintenance of the tooth, as the
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endodontic treatment, for example, cannot be indicated due the challenge of the procedure
or the risk of failure associated with the patients' health conditions (AAPD, 2012).

Despite being a specialty directly linked with restoration of the decay teeth,
restorative dentistry professionals stayed in 5" position in dental specialties regarding
MIDDeC-KS. It is believed that this result was influenced by the esthetic concern, which
still overcomes the preservation of heath dental structure in this area. Besides operative
dentistry concepts have long been the mainstay of expertise in this area of dentistry, which
may have resulted in slight resistance to new MI concepts and techniques, causing this
knowledge delay.

Although most professionals self-reported performing the management of dental
caries during their dental care routine, as the disease is directly or indirectly part of the
life of any dentist, some specialties in dentistry are more related to surgical and aesthetic
procedures such as those who act in bucomaxilofacial surgery and orofacial
harmonization, respectively. It probably justifies their lower MIDDeC-KS scores when
compared to the others above mentioned.

According to MIDDeC-KS, dentists evaluated by this study demonstrated higher
scores about diet control, biofilm control and the use of topic fluoride. The scientific bases
supporting the importance of diet, biofilm control and the use of fluoride in preventing
the onset of caries disease are sustained for decades ago (KEYS,1969; DEAN,1946) and
recommended for many years by important scientific entities in health (WHO, 1994),
making the knowledge about these topics consolidated among dentists for decades, which
justifies the highest scores obtained.
Despite the highest scores achieved by dentists regarding the use of fluoride (measured
by a statement), the same result was not repeated in relation to the ideal concentration of
this substance in toothpastes, demonstrating a possible lack of update on the subject
concerning the ideal concentration of fluoride that ranges from 1000 to 1500 PPM
(WALSH et al., 2019). A similar situation was observed regarding dentists 'knowledge
related to ART. The results demonstrated that dentists are aware about the indication of
the technique (permanent and primary teeth), but not about the survival rates of multiple
surfaces restorations, that according to the IAPD guidelines (IADP, 2021) are not as

satisfactory as those presented for single surfaces. This was the item in which dentists
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reached the lowest score rate among all statements, emphasizing how scientific
information needs time to be implemented in the clinical setting (NELSON et al., 2016).
In other words, Brazilian dentists' demonstrated knowledge about the use of ART that has
been reported since 1998 (FRECKEN et al., 1998; VAN'T HOF et al., 2006), while the
questionable success of multiple surface restorations is a little more recent discover
(AMORIM et al., 2012).

Selective caries removal concepts awareness was identified when most dentists
disagreed with the indication of total dentin caries tissue removal. This finding reinforces
the break with old concepts and certifies that the new paradigm for caries tissue removal
is part of dentist’s knowledge supported by minimum intervention philosophy (INNES,
2019). Besides, Brazilian dentists demonstrated a medium value of MIDDeC-KS scores
about sealants application over dentin carious lesions. Similar results were also found for
awareness about non-restorative caries control. These results may represent the average
dentist’s knowledge about science-based techniques that treat carious lesions without
removing decayed tissue, not recommended by the past concepts (JOSEPH, 2005).

With respect to silver diamine fluoride (SDF), contrasting with other regionals'
Brazilians surveys (VOLLU et al., 2020; NELSON et al., 2016), our results indicated that
approximately half of the dentists (57.6%) demonstrated high knowledge about the
product use, which might reflect the inclusion of SDF in the curriculum of a considerable
number of Brazilian universities (Gao et al., 2021).
MIDDeC-KS evaluations showed that the most unknown techniques by Brazilian dentists
were respectively: chemical mechanical caries removal (CMCR) (48.4%), followed by
resin infiltrant (47.6%), and hall technique (31.9%). Despite CMCR technique has one of
its main products developed and produced by a Brazilian researcher, and its use could
bring advantages as reducing pain (DENG et al., 2018), the low scores about its functions
may be associated to the fact the use of CMCR products are more time consuming
(SCHEDWICKE et al., 2015), which probably discourages its use as well as to seek for
further information about the technique.

The resin infiltrant is a micro-invasive technique with recent guidelines
established by important scientific entities as the American Dental Association (ADA,
2017) and American Academy of Pediatric Dentistry (AAPD, 2017). The authors believe
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that the low scores about the technique may be related to the high cost of the product that
makes its use unfeasible on an ordinary basis.

Hall technique is a MI approach which restores the decayed primary molar teeth
by cementing stainless steel crowns with glass ionomer luting with no need of caries
removal (INNES et al., 2017). The low scores achieved about the technique probably
happened because the studies and results are very recent about it, and by the fact that til
very recently, the pre-fabricated metal crowns required for the technique were not
available in the Brazilian market.

The professionals mostly agreed with the affirmative that Ml is applicable for all
age and dentitions demonstrating that M1 is no longer misplaced as a temporary approach
for managing dental caries, and even more relevant, not only applicable for deciduous
teeth. Besides, most dentists reported to have searched for information about Ml since the
start of the pandemic in 2020. MI techniques were highly recommended by several
reputable dental institutions and by a variety of studies during the COVID-19 pandemic
(ALOP, 2020; BANIHANI et al., 2020; FALACHAI et al., 2020). Future studies
assessing the knowledge of Brazilian dentists about these techniques should be
encouraged and the MIDDeC-KS can be used as a valid and reliable tool to make these
assessments sustainable in specific groups of professionals. This scale also can be part of
cross-cultural adaptations to identify the knowledge of dentists in other languages and
cultures.

This study demonstrated some limitations that usually are observed in other
surveys, such as the veracity of the information provided by the respondents and their
commitment when answering the questions. We tried offsetting this limitation by creating
a comprehensibility and fluidity scale with sentences and questions that were evaluated
by linguistic professionals in relation to language, and understanding by ordinary dentists.
As it was an online survey shared trough social media, we avoided sample selection bias
by creating an Instagram™ account to share the survey with unknown dentists of all
countries and specialization areas.

Despite the mentioned limitations above of this study, it managed to develop a
scale for assessing knowledge about M1 with psychometric properties and applicable to a

country that has continental dimensions and vast cultural diversity, enabling the
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evaluation of the dissemination of this philosophy and treatment techniques among

brazilian dentists.

CONCLUSION

MIDDeC-KS proved to be a valid and reliable scale to evaluate knowledge about
minimum intervention and the results of its application demonstrated that knowledge
about Ml can be influenced by demographic and professional factors of Brazilian dentists.
The topics most known were diet and biofilm control, and topical fluoride application.
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Table 1: MIDDeC-KS — Minimal intervention dentistry to dental caries scale of knowledge.

Indique o seu grau de concordancia com relacdo as afirmativas

? Concordo | Discordo
apresentadas abaixo

N&o sei

A odontologia de minima intervencdo € uma filosofia de cuidados aplicavel
para todos os tipos de pacientes para 0 manejo da carie dentaria, independe 1 0
da idade e do tipo de denti¢do

O manejo da cérie objetiva controlar a doenca e prevenir que a lesdo se
manifeste clinicamente ou progrida. Dessa forma, a remocéao de biofilme, a
aplicacéo de fluor e o controle de dieta representam um dos niveis em que o 1 0
manejo da leséo ativa ndo cavitada ou da leséo cavitada passivel de limpeza
pode ser realizado.

Visando a prevencdo e o controle de lesGes cariosas, a quantidade ideal de
flior em pasta fluoretada deve ser de 1.000 a 1.500 PPM para todas as idades.

O diamino fluoreto de prata (cariostatico) ndo é indicado no tratamento de
lesdo de carie ativa em dentina

Um dos passos preconizados para o uso de infiltrante resinoso em lesdes
cariosas proximais € a remog¢do seletiva do tecido cariado através de 0 1
instrumentos manuais ou rotatdrios.

Para lesGes em dentina a remogdo completa (ou total) do tecido cariado € uma
técnica recomendada, uma vez que remove toda a dentina cariada até que se 0 1
alcance dentina dura e saudavel.

As evidéncias clinicas atuais demonstram que os selantes de fdéssulas e
fissuras podem ser utilizados sobre a dentina cariada.

Na Técnica de Hall, a restauracdo do elemento dentério € realizada com coroa
de aco pré-fabricada, ap6s remogéo do tecido cariado.

O tratamento restaurador atraumatico possui boa taxa de sobrevida, sendo
considerado uma opc¢édo apropriada para 0 manejo de lesbes cariosas em uma 0 1
ou mais superficies de dentes deciduos.

O tratamento restaurador atraumatico néo é indicado em dentes permanentes.

A remogdo quimico-mecanica de cérie tem por principio preservar a dentina
infectada, removendo apenas a afetada.

O controle ndo restaurador da cavidade sO pode ser realizado em lesGes
peguenas sem acesso para higienizacdo com a escova.
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Note: Para cada resposta correta, 1 ponto deve ser adicionado a pontuacéo final, para cada resposta incorreta
ou "ndo sei", 0 ponto. O escore final para cada participante podia variar de 0 a 12 pontos. Quanto maior os valores,
maior o conhecimento do dentista.

*p-value = 0.001
12.0+ Mann-Whitney test

Score

Yes Nln
Perform canes treatment

Figurel: Analysis of the discriminant validity of the Minimal Intervention
Dentistry to Dental Caries Scale of Knowledge (MIDDeC-KS).

Table 2: Descriptive analyses of professional and social demographic characteristics

of the sample and correlation with the MIDDeC -KS mean score

Variable N % p-value” [ IBIEEH X Sellie 5% ClI p-value®
(meanzSD)
Gender
Female 495 76.1% 7.6+2.3 7.5-8.0
0.04 <0.01
Male 152 23.9% 6.3£2.7 5.9-6.8
Age (years)
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22-29 175 27.5% 7.1+2.3 6.8-7.5
30-39 193 30.3% 7.4+2.5 7.0-7.8
40-49 153 24.0% 7.5%£2.6 7.1-8.0

0.41 0.41
50-59 88 13.8% 7.6x2.5 7.1-8.2
60-69 20 3.1% 8.1+25 6.9-9.2
NA 1 1.3% 6.8+3.4 3.9-9.7
Time since graduation (years)
<l 30 4.7% 6.3+1.8 5.6-6.9
1-9 230 36.1% 7.3£2.4 7.0-7.6
10-24 249 39.1% 0.02 7.6+2.6 7.3-8.0 0.02
>25 122 19.2% 7.5%£2.6 7.0-7.9
NA 6 0.9% 5.8+2.8 2.8-8.8
Graduation institution
Public 392 61.5% 7.8+2.4 7.6-8.1

<0.01 <0.01

Private 245 38.5% 6.7£2.5 6.4-7.0
Postgraduate degree
MSc/,.PhD/ PostDoc 322 50.5% 7.8+2.6 0.0-12
No degree 315 | 495% 007 6.9+2.4 0.0-12
Region of the country
North 40 6.3% 7.27+£2.0 6.6-7.9
Northwest 116 18.2% 7.53+2.4 7.0-7.9
Midwest 72 11.3% 7.87£2.3 7.3-84

0.72 0.74
South 77 12.1% 7.34+2.6 6.8-80
Southwest 329 51.6% 7.45+2.8 7.0-7.6
NA 3 0.5% 7.6£2.0 2.4-12
Work place
Public 139 15.0% 7.9+2.3 7.5-8.3
Private 343 37.0% 0.43 7.1x2.6 6.9-7.4 <0.01
Both 146 15.7% 7.6%£2.3 7.2-8.0
Clinical 432 46.6% 7.2+2.4 6.9-7.4
Academic 77 8.3% <0.10 8.8+2.3 8.3-94 0.04
Both 119 12.8% 7.4+2.9 6.9-7.9

AChiSquare Bt-test for independent samples or ANOVA one-way. NA - No answer
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Table 3. Descriptive analyses of the specialization area of the sample and correlation
with the MIDDeC -KS mean score

MIDDeC-KS
Specialization area N % Score 5% ClI
(meanzSD)
General Dentistry 105 | 16.50% 6.7+2.1 6.3-7.1
?ﬁ::;xjﬁg;oma' Surgeryand |45 | 5 gog 3.1£2.1 2.1-4.6
Dentistic 41 6.40% 7.9+2.1 7.2-8.6
Temporal Mandibular Dysfunction | g1 309 6.042.2 4178
Endodontic 50 7.80% 6.8+2.6 6.0-7.5
Orofacial Harmonization 11 1.70% 5.1+2.2 3.7-71
Implantology 43 6.80% 5.9+2.5 5.2-6.7
Sport Dentistry 1 0.20% 7425 7.2-7.6
Occupational Dentistry 3 0.40% 6.6+3.0 2.746.8
Hospital dentistry 10 1.60% 8.4+1.8 7.0-9.7
Forensic Dentistry 3 0.50% 5.3+3.2 2.6-5.4
Dentistry for Patients with Needs 9 1.40% 8.4+1.3 7.4-94
Pediatric dentistry 243 | 38.20% 9.2+1.6 9.0-94
Geriatric dentistry 4 0.60% 5.7£2.0 2.4-9.0
Orthodontics 134 21% 7.0£2.5 6.6-7.4
Stomatology 5 0.80% 7.2£25 2.6-9.7
Periodontics 29 4.60% 5.9+2.0 5.2-6.7
Prosthesis 45 | 7.10% 6.3+2.3 5.6-7.0
Radiology 15 | 2.40% 5.4+1.9 4.4-65
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Public Health 63 9.90% 8.1+2.0 7.5-8.5
Bucco Maxillofacial Prosthesis 1 0.02% 7.4425 7.2-76
Others 24 | 3.80% 7.0£2.1 6.0-7.9

Table 4: Descriptive analyses of Brazilian dentists Score by MIDDeC-KS

sentences.

S.1 | Minimal intervention dentistry is a philosophy of care
applicable to all types of patients for the management of 1 0.8 537 84.3%

dental caries, regardless of age and type of dentition.

Caries management aims to control the disease and

S92 prevent the lesion from clinically manifesting or
' progressing. Thus, biofilm removal, fluoride application

] ) 1 09 595 93.4%
and diet control represent one of the levels at which the

management of active non-cavitated lesion or cavitated

lesion that can be cleaned can be carried out.

Aiming the prevention and control of carious lesions, the
S.3 | ideal amount of fluorine in a fluoride paste should be 1,000 1 0.7 459 72.0%
to 1,500 PPM for all ages.

Silver diamine fluoride (cariostatic) is not indicated in the
S.4 ) ) o ) 1 0.5 362 56.8%
treatment of active caries lesions in dentin

One of the steps recommended for the use of resinous
infiltrate in proximal carious lesions is the selective
S5 ) ) 1 04 303 47.6%
removal of carious tissue through manual or rotary

instruments.
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S.6

For dentin lesions, complete (or total) removal of
decayed tissue is a recommended technique, as it removes

all decayed dentin until hard, healthy dentin is achieved.

0.8

513

80.5%

S.7

Current clinical evidence demonstrates that pit and fissure
sealants can be used over carious dentin.

0.5

365

57.3%

S.8

Hall's Technique, the restoration of the dental element is
performed with a prefabricated steel crown, after removal

of the decayed tissue.

0.3

203

31.9%

S.9

Atraumatic restorative treatment has a good survival rate
and is considered an appropriate option for the management

of carious lesions on one or more surfaces of primary teeth.

0.07

49

7.7%

S.10

Atraumatic restorative treatment is not indicated for

permanent teeth.

0.8

534

83.8%

S.11

The principle of chemical-mechanical caries removal is to
preserve the infected dentin, removing only the affected

one.

0.4

308

48.4%

S.12

Non-restorative control of the cavity can only be performed

on small lesions without access for brush cleaning.

0.5

518

55.9%

Table 5-English version (not validated) suggested for MIDDeC-KS —

Minimal intervention dentistry to dental caries knowledge scale
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) Don't
Sentences Agree | Disagree
Know
Minimal intervention dentistry is a philosophy of care applicable to all
types of patients for the management of dental caries, regardless of age 1 0 0
and type of dentition
Caries management aims to control the disease and prevent the lesion
from clinically manifesting or progressing. Thus, biofilm removal,
fluoride application and diet control represent one of the levels at which 1 0 0
the management of active non-cavitated lesion or cavitated lesion that
can be cleaned can be carried out
Aiming the prevention and control of carious lesions, the ideal amount 1 0 0
of fluorine in a fluoride paste should be 1,000 to 1,500 PPM for all ages.
Silver diamine fluoride (cariostatic) is not indicated in the treatment of 0 1 0
active caries lesions in dentin
One of the steps recommended for the use of resinous infiltrate in
proximal carious lesions is the selective removal of carious tissue 0 1 0
through manual or rotary instruments.
For dentin lesions, complete (or total) removal of decayed tissue is a
recommended technique, as it removes all decayed dentin until hard, 0 1 0
healthy dentin is achieved.
Current clinical evidence demonstrates that pit and fissure sealants can 1 0 0
be used over carious dentin.
Hall's Technique, the restoration of the dental element is performed with 0 1 0

a prefabricated steel crown, after removal of the decayed tissue.
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Atraumatic restorative treatment has a good survival rate and is
considered an appropriate option for the management of carious lesions 0 1 0

on one or more surfaces of primary teeth.

Atraumatic restorative treatment is not indicated for permanent teeth. 0 1 0

The principle of chemical-mechanical caries removal is to preserve the

infected dentin, removing only the affected one.

Non-restorative control of the cavity can only be performed on small

lesions without access for brush cleaning.

For each correct answer, 1 point must be added to the final score, for each incorrect or "don't know" answer,
0. The final score of each participant could range from 0 to 12 points. Were 0 represents no knowledge, 1-

3 very low knowledge, 4-6- low knowledge, 7-9 moderate knowledge, 10-12 -excellent knowledge
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5. CONSIDERACOES FINAIS

Neste estudo foi possivel avaliar a aceitabilidade, dor e tempo de tratamento do Brix
associado ou ndo ao TRA durante o tratamento de lesdes de carie em criangas. Constatou-
se que o Brix3000® associado TRA néo foi estatisticamente superior a0 TRA sozinho.
Por ter demandado um maior tempo de tratamento e ter demostrado uma alta necessidade
de reaplicacéo, para alguns a utilizagdo do Brix3000® pode néo ser tdo conveniente para
criangcas muito jovens ou que apresentem dificuldades de comportamento durante o
tratamento odontoldgico. Por outro lado, apesar do maior tempo despendido ter sido
constatado, o relato de maior conforto com a utilizacdo do agente de remocao quimico
mecanica para tratamento das lesdes de carie por poucas criancgas, pode anular essa
desvantagem, sendo compensada pela maior aceitacdo e, consequentemente, maior
cooperacdo do paciente. No entanto, estudos com amostras mais robustas devem ser

realizados para avaliar esta situacao.

Como demostrado no artigo 2, estudos clinicos avaliando novos produtos para
RQMTC a base de papaina ainda sdo escassos e devem ser encorajados para obtencéo de
evidéncias quanto as vantagens e desvantagens clinicas decorrentes de suas aplicacoes.
Brix3000, Papacarie Duo Gel® e CarieCare™ s3o os trés produtos disponiveis no
mercado que tém em comum 0 mesmo agente quimico (papaina). O Papacarie Duo Gel®
possui a vantagem de ser um produto nacional, o que influencia diretamente em seu
acesso facil e menor custo para os profissionais, enquanto o Brix3000™ ¢ produzido na
Argentina e comercializado no Brasil, 0 que onera o seu valor. O CarieCare™ € um
produto de origem indiana (VENKATARAGHAVAN et al, 2013), ainda nao
comercializado no Brasil, com maior dificuldade de ser encontrado no mercado e
utilizado pelos dentistas, consequentemente sendo um produto pouco aplicado

clinicamente e em pesquisas nacionais.

Esses novos produtos para RQMTC apresentam diferencas em sua composicéo. O
Brix3000™ se diferencia dos demais pela sua concentracdo de papaina e tecnologia EBE
(ISMAIL et al. 2019). CarieCare™ tem a adi¢do na sua composicdo de 6leos de origem
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vegetal, que tem acdo anti-inflamatoria e anestésico leve (VENKATARAGHAVAN et
al., 2013). No entanto, nio ha como compara-los em relacio ao Papacarie Duo Gel®
quanto & composi¢do, uma vez que o Ultimo esta sob patente dos autores. Mais estudos
devem ser encorajados para avaliar os beneficios desses novos produtos comparados aos
beneficios ja apresentados pelo Papacarie Duo Gel®. Entretanto, ao contrario dos
produtos mencionados acima, produtos a base de hipoclorito de sédio, como o0 GK101,
GKI101E (Caridex™) e o Carisolv™, estdo sendo menos pesquisados e desenvolvidos na
atualidade, como foi relato no estudo 2, uma vez que o hipoclorito de sédio causa maior
agressdo ao tecido dentario, além de serem de alto custo. Este resultado reflete

diretamente a reducdo da comercializacdo de tais produtos (HAMAMA et al., 2015).

Outro ponto levantado pelo estudo 2, por meio das andlises bibliométricas, € que
ainda héa baixa evidéncia cientifica sobre a remoc¢do quimico mecénica de carie, visto que
estudos in vitro ainda representam a maior parte das pesquisas realizadas, demostrando
uma necessidade de mais ensaios clinicos e revisdes sistematicas sobre o tema. Este fato
foi constatado no estudo 3, pois foi possivel observar uma falta de conhecimento
apresentada por cirurgifes dentistas sobre a remog¢&o quimico mecénica de lesdes de cérie,

refletindo essa falta de evidéncia na literatura.

O estudo 3 trouxe avaliaces sobre o conhecimento geral de técnicas e filosofia da
OMI no Brasil, que ainda séo avaliagdes escassas no pais e apresentam o desafio de serem
validas, replicaveis e aplicaveis em um pais que tem dimensfes continentais e grande
diversidade cultural. Portanto, uma escala (MIDDeC-KS) foi desenvolvida, validada e
aplicada para avaliar o conhecimento de cirurgiGes dentistas sobre as técnicas de OMI

mais utilizadas clinicamente.

A aplicacdo da MIDDeC-KS demonstrou que dentistas brasileiros apresentam
conhecimento sobre OMI. Porém, foi encontrada uma limitacdo quanto a esse estudo para
realizar comparacdes sobre o assunto com outros trabalhos ja realizados no pais, posto
que sao pesquisas regionais (Gaskin etal.,2010; Katz et al 2013), em sua grande maioria,
e pela impossibilidade de comparacdo com estudos internacionais pelas diferencgas

culturais das populagdes estudadas e diferentes metodologias aplicadas.
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Estudos observacionais com evidéncia de propriedade psicométricas sdo escassos
nacional e internacionalmente; portanto, foi disponibilizado a versdo em inglés da
MIDDeC-KS para possivel adaptacdo transcultural, o que pode representar uma
vantagem para pesquisadores internacionais. Principalmente no presente periodo de
pandemia de COVID-19, onde estd sendo ainda mais indicada a implementacdo das
técnicas de OMI (ALOP,2020; BANIHANI et al,2020; FALACHAI et al, 2020). Assim,
incentivar estudos que buscam avaliar o conhecimento dos cirurgides-dentistas acerca do

tema torna-se relevante e necessario.

6. CONCLUSOES

Apbs a avaliacdo clinica do TRA associado ou ndo a remog¢do quimico mecanica da
leséo de carie com Brix3000™, das tendencias mundiais de estudos relacionados a
RQMTC e do desenvolvimento e aplicacdo de uma escala para avaliacdo do
conhecimento dos cirurgiGes-dentistas brasileiros sobre OMI, foi possivel concluir
que:

v" O TRA associado ao Brix3000™ demanda mais tempo de tratamento que o
TRA isoladamente. Porém, ndo ha diferenca quanto a aceitabilidade e
experiencia de dor considerando ambas as técnicas.

v" Os estudos in vitro e clinicos com produtos para RQMTC tém aumentado ao
longo dos anos e sdo realizados principalmente em paises em
desenvolvimento. Estudos clinicos tendem a avaliar o tempo gasto e a dor em
comparacdo ao uso de brocas para remocao de lesdes de carie em dentes
deciduos, posteriormente restaurados com CIV. Além disso, a aplicacdo
clinica de produtos para RQMTC demanda mais tempo de tratamento. Porém
traz vantagens como redugdo da ansiedade, da dor e da necessidade de

anestesia.
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v" A MIDDeC-KS, em lingua portuguesa, demonstrou ser uma escala valida e
reprodutivel, em que dentistas brasileiros demonstraram ter conhecimento em

relagdo a Odontologia de minima intervencéo por meio da sua aplicacéo.
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APENDICES

Apéndice A — Termo de Consentimento Livre e Esclarecido- Estudo 1

FACULDADE DE ODONTOLOGIA

DEPARTAMENTO DE ODONTOPEDIATRIA E ORTODONTIA

DISCIPLINA DE ODONTOPEDIATRIA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezado responsavel, sua criancga esta sendo convidada a participar do projeto de
pesquisa ” Analise da duracdo de restauracOes feitas com cimento de iondmero de
vidro ap06s remover cérie utilizando ou n&do o Brix 3000: Ensaio clinico controlado
randomizado.”, de responsabilidade da pesquisadora Taina Fontes de Souza. Por favor,
leia este termo cuidadosamente, pois, as informacdes a seguir irdo descrever esta pesquisa
e sua funcdo nela como co-participante. Caso tenha qualquer divida sobre este estudo ou

termo, vocé devera esclarecé-la com a pesquisadora responsavel pelo trabalho.

Objetivo e justificativa do estudo: O objetivo deste estudo é avaliar a duracéo
de restauraces feitas com dois tipos de técnicas de remocdo de carie. O motivo que nos
leva a estudar esse assunto € que sdo poucos os dados sobre a duragédo dessas restauracoes
utilizando o BRIX 3000. Esse conhecimento pode auxiliar na escolha de tratamentos

menos invasivos para remocao de carie sem utilizacdo de instrumentos mecanizados.

Descricédo do estudo: Para realizagédo desta pesquisa serdo selecionadas criancas

com idade entre 3 e 9, apresentando pelo menos buracos de caries na parte de cima de
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dois dentes (a que usamos para mastigar) em dentina (parte mais de dentro do dente) em
molares deciduos (molares de leite). As criangas serdo selecionadas para o estudo e
receberdo um dos 2 tratamentos propostos, decidido por sorteio. Todas as criangas terdo
seus dentes radiografados (RX) na consulta inicial

Em uma consulta inicial serdo realizadas radiografias dos dentes cariados

e serdo dadas instrucGes de higiene oral.

As criangas serdo selecionadas para o estudo e receberdo 2 tratamentos de
remocdo de carie sem a utilizacdo de instrumentos mecanizados (motorzinho), que serdo
decididos por sorteio. Cada tratamento sera realizado em uma consulta. Uma das técnicas
utilizadas envolvera apenas o uso de um instrumento manual (colher de dentina) para
remover o tecido cariado, j& na outra técnica, além do instrumento manual sera utilizado
o0 auxilio de um gel amolecedor de caries denominado BR1X 3000. Apds a aplicacdo das
técnicas os dentes serdo restaurados com uma massinha da cor do dente (essa massinha
se chama cimento de iondmero de vidro). Durante ambos os procedimentos um avaliador
ird cronometrar o tempo gasto em cada técnica e um outro ira observar as reacoes e
expressdes corporais da crianga submetido para verificar sinais de dor durante o

tratamento;

A crianca devera retornar de 3 em 3 meses para um dentista avaliar como
estd a massinha do dente e depois de um ano para tirar uma nova radiografia (foto do
dente) para o dentista avaliar se ha ou ndo presenca de cérie.

As criancas receberdo todo tratamento dentario que precisarem, inclusive
nos dentes que ndo entrarem na pesquisa. Depois que o estudo terminar, as criancas
continuardo matriculadas no departamento e serdo acompanhadas por outros profissionais

de uma das clinicas de Odontopediatria.

Riscos:
e Eventual perda da restauracdo. Nestes casos a crianga receberd gratuitamente

qualquer tratamento odontoldgico necessario para tratar a situacgao;
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Evolucéo da carie levando a necessidade tratamento de canal(parte mais interna
do dente). Nestes casos 0 paciente recebera gratuitamente qualquer tratamento
odontoldgico necessario para tratar a situacao

Desconforto da crianca em relacdo a luz da cadeira odontoldgica ou devido a
remocao de tecido cariado

Risco da exposi¢cdo do paciente ao Raio-X, que serd minimizado utilizando
radiografias digitais que reduzem a exposi¢do do paciente a radiacdo devido a
menor necessidade de repeticdo de tomadas radiogréficas, aléem de apresentarem
maior resolucdo e detalhamento da imagem. Peliculas radiograficas ultrarrapidas,
com auxilio de posicionadores e os pacientes estardo sempre protegidos por
avental de chumbo para realizacéo da radiografia;

Desconforto devido ao uso de cimento de iondmero de vidro (material
restaurador/ massinha) por seu gosto azedo.

Beneficios:

Melhorar os seus conhecimentos e a escovagdo a partir das instrucdes de
escovacao dadas pelo dentista.

Melhora da satde bucal da crianca com a restauracdo (massinha) dos dentes
cariados;

Identificacdo da melhor técnica de remover cérie sem usar o motorzinho, o que

poderéa beneficiar outros pacientes com a mesma necessidade de tratamento.

Garantia de acesso ao pesquisador: Em qualquer fase do estudo vocé tera pleno

acesso a pesquisadora responsavel, Taina Fontes de Souza , pelos telefones(021) 99841-
4474 |, 2562-2101 ou 2562-2098, ou na Faculdade de Odontologia da UFRJ —
Departamento de Odontopediatria e Ortodontia, localizada na Av. Brigadeiro

Trompowsky, s/n, Cidade Universitaria, Rio de Janeiro.

Garantia de liberdade: Sua participagdo neste estudo é absolutamente livre e

voluntaria. Logo, todos os participantes estdo integralmente livres para, a qualquer

momento, negar o consentimento ou desistir de participar e retirar o consentimento, sem

que isto provoque qualquer tipo de penalizacdo ou prejuizo a vocé ou a crianga.
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Lembramos, assim, que sua recusa nao trard nenhum prejuizo a relagdo com o pesquisador
ou com a instituicdo e sua participacdo nao € obrigatdéria. Mediante a aceitagéo, espera-se

que vocé compareca as avaliagcdes agendadas.

Direito de confidencialidade e acessibilidade: os dados resultantes da presente
pesquisa serdo utilizados para elaborar artigos cientificos. Porém, todas as informacoes
obtidas serdo confidenciais e asseguramos o absoluto sigilo de sua participacdo. Os dados
ndo serdo divulgados de forma que identifique algum participante em especifico e
ninguém, com excec¢do dos proprios pesquisadores, podera ter acesso aos resultados da
pesquisa. Cada responsavel somente podera ter acesso aos resultados do menor autorizado

por ele a participar da pesquisa.

Despesas, ressarcimento e indenizagdes: Vocé ndo tera, em momento algum,
despesas. As despesas tidas pelos participantes da pesquisa e dela decorrentes, seréo
cobertas e ressarcidas pelos préprios pesquisadores. VVocé terd garantido o seu direito a
buscar indenizacdo por danos decorrentes da pesquisa. O menor participante da pesquisa
receberd assisténcia odontoldgica imediata, integral e gratuita (pelo pesquisador), durante
o0 tempo que for necessario.

Em caso de duvidas ou questionamentos, vocé pode se manifestar agora ou em

qualquer momento do estudo para explicacGes adicionais.

Caso surja alguma duvida quanto a ética do estudo, o(a) Sr.(a) devera se reportar
ao Comité de Etica em Pesquisas em Seres Humanos do Hospital Universitario
Clementino Fraga Filho/HUCFF/UFRJ — R. Prof. Rodolpho Paulo Rocco, n.°255, 7°
andar — ALA E, Cidade Universitaria/llha do Fundéo, pelo telefone 3938-2480, de

segunda a sexta-feira, das 8 as 16 horas, ou através do e-mail: cep@hucff.ufrj.br

E assegurado o completo sigilo de sua identidade quanto a participagio neste
estudo, incluindo a eventualidade da apresentacdo dos resultados deste estudo em

congressos e periodicos cientificos.
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Declaro que concordo em participar desse estudo. Recebi uma via deste termo de

consentimento e me foi dada a oportunidade de ler e esclarecer as minhas duvidas.

Rio de Janeiro, de de 20

Nome da crianca

Nome do responsavel

Assinatura do(a) responsavel

Assinatura do(a) pesquisador(a) responsavel
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Apéndice B — Termo de Assentimento Livre e Esclarecido- Estudo 1

UNIVERSIDADE FEDERAL DO RIO DE JANEIRO

TERMO DE ASSENTIMENTO -7 a9 anos

Titulo do Projeto: Analise da duracéo de restauraces feitas com cimento de
iondmero de vidro ap6s remover carie utilizando ou ndo o Brix 3000: Ensaio clinico

controlado randomizado
Pesquisadora responsavel: Taina Fontes de Souza

Orientadora :Profé.Dr? Lucianne Cople Maia

O que é assentimento? O assentimento significa que vocé aceita participar de
uma pesquisa em um grupo de criangas com idades parecidas com a sua. Suas vontades

serdo respeitadas e voceé recebera todas as informacoes.

Vocé esta sendo convidado (a) a participar desta pesquisa, por isso, peco que
leia este documento, que se chama Termo de Assentimento, com atencdo. Aqui
explicaremos tudo que sera feito e caso tenha alguma divida, podera perguntar para
responsavel pela pesquisa Tain& Fontes de Souza.

Justificativa e objetivos: Esse estudo tem o objetivo de avaliar a duracdo da
restauracdo (massinha utilizada para fechar o espaco deixado no dente apos tirar a cérie)
depois de usar duas formas diferentes de tirar a carie. O motivo que nos leva a estudar
esse assunto é que nos dentistas temos poucas informacdes sobre a duracdo dessas
restauracdes depois da utilizacdo dessas duas formas diferentes de remover a cérie e esse
novo conhecimento pode nos ajudar na escolha e tratamentos de cérie sem utilizagéo de

instrumentos mecanizados (motorzinho).
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Descricéo do estudo:

Na primeira consulta iremos realizar radiografias, que sdo como fotos, dos dentes
cariados e serdo dadas instrucdes de escovacao para Vocé e seu responsavel;
Depois iremos remover a caries que estdo deixando seu dente doente de duas
formas diferentes, em duas consultas diferentes. Nenhuma dessas formas
envolverd o uso de instrumentos mecanicos (motorzinho). Apds isso iremos
colocar a restauragdo (massinha utilizada para fechar o espaco deixado no dente
apos tirar a carie). Durante as consultas uma pessoa ficara contando o tempo gasto
em cada forma de tirar a carie e um outra iré ficar observando e fazendo anotagdes;
Vocé devera voltar de vez em quando (3 em 3 meses) para um dentista avaliar
como estd a massinha do dente que colocamos

E Depois de um ano vocé vira para tirar uma nova radiografia (foto do dente)
para o dentista avaliar se ainda existe carie ou nao no dente que tratamos.

Riscos:. Os riscos que podem acontecer se vocé participar dessa pesquisa podem

A restauragédo que fizemos cair, mas nesses casos iremos fazer uma nova ;

A carie pode crescer e precisar fazer canal ( que € a parte mais interna do dente);.
Vocé pode se sentir desconfortavel com a luz da cadeira do dentista, pela forma
que iremos remover a cérie do seu dente ou pelo gosto azedo do material que
usamos para fazer a restauragdo, mas faremos tudo possivel para realizarmos da
melhor forma

O risco de vocé se expor ao raio-x das radiografias ( fotos do dente ) mas usaremos
radiografias (fotos) digitais , filmes ( papel que utilizamos para tirar foto) e
posicionadores ( que ajudam a colocar o filme na posicéo certa) para termos uma
menor necessidade de repetir as radiografias , além disso usaremos um avental
para te proteger

Beneficios:

Melhorar a higienizacdo dos seus dentes devido as instrucbes de escovacao que
VOCé e seu responsavel irdo receber

O dente que esta ficando doente com a céarie sera tratado evitando assim que ela
cresca e cause dor.

Através desse estudo podermos ver qual tipo de técnica de remover a céarie é
melhor e 0 que serd bom para outras criancas que precisam de tratamento para
carie como vocé
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Garantia de esclarecimento e liberdade de recusa: Sera explicado a vocé sobre
tudo que tiver davidas e quiser perguntar. VVocé pode ndo querer participar da pesquisa,

ou caso decida participar, pode sair a qualquer momento sem nenhum problema.

Garantia de sigilo: Todas as informacdes sobre vocé serdo guardadas e ndo serdo
passadas a outras pessoas sem que vocé deixe. Seu nome ou foto ndo serdo mostradas em
nenhum trabalho. Uma via deste papel serd guardada na faculdade (UFRJ) e outra sera

dada a voceé.

Despesas e compensacOes: Vocé e seus pais ndo terdo que pagar nada para
participar desta pesquisa. Caso aconteca algum gasto, a responsavel da pesquisa realizara

0 pagamento. Também, voceé e seus pais ndo receberdo pagamento para participar.

Duvidas e questionamentos: Caso tenha alguma ddvida se este estudo € certo,
vocé e seus pais deverdo procurar o Comité de Etica em Pesquisas em Seres Humanos do
Hospital Universitario Clementino Fraga Filho/HUCFF/UFRJ — R. Prof. Rodolpho Paulo
Rocco, n.°255, 7° andar — ALA E, Cidade Universitaria/Ilha do Fundao, pelo telefone
3938-2480, de segunda a sexta-feira, das 8 as 16 horas, ou através do e-mail:

cep@hucffufri.br. O Comité de Etica em Pesquisa (CEP) é formado por um grupo de

pessoas que cuidam das pesquisas, para que elas acontecam de forma certa e ndo fagcam

mal a ninguém.

Uma via deste papel serd entregue e assinada por vocé e pela responsavel da
pesquisa. Tanto ela, quanto vocé deverdo rubricar (assinatura pequena) todas as folhas
assinar a ultima. Se vocé tiver alguma pergunta podera fazer agora ou a qualquer

momento do estudo.

Li e entendi sobre o estudo,

Assinatura do participante

Data: [
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Assinatura do pesquisador

Apéndice C — Termo de Consentimento Livre e Esclarecido- Estudo 3

Universidade Federal do Rio de Janeiro

Faculdade de Odontologia

Departamento de Odontopediatria e Ortodontia

Termo de Consentimento Livre e Esclarecido — TCLE
(ACEITO VIRTUALMENTE)

“A influéncia da pandemia do COVID-19 nos conhecimentos e inten¢do de
atitudes relacionadas ao uso de técnicas de minima intervencio para prevencao e

tratamento da carie dentaria”

Titulo publico: “A influéncia da pandemia do COVID-19 nos
conhecimentos e intencao de atitudes relacionadas ao uso de técnicas de minima

intervenc¢ao para prevencio e tratamento da carie dentaria”

Vocé estd sendo convidado (a) a participar de forma totalmente voluntaria de uma
pesquisa que sera realizada por meio da aplicacdo de questionario que leva em torno de
10 minutos para ser respondido. Antes de concordar em participar desta pesquisa e
responder as perguntas, ¢ muito importante que vocé compreenda as informagdes e
instrucdes contidas neste documento. O pesquisador deverd responder todas as suas
duvidas antes de vocé se decidir a participar. Vocé tem o direito de desistir de participar

da pesquisa a qualquer momento, sem nenhuma penalidade e sem perder os beneficios
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aos quais tenha direito. Cabe ressaltar que este estudo foi submetido ao Comité de Etica
e Pesquisa do Hospital Universitario Clementino Fraga Filho, sendo aprovado pelo

sistema CEP/CONEP e registrado sob o CAEE n°. 4.717.517.

Pesquisadora responsavel: Lucianne Cople Maia, Professora Titular do
Departamento de Odontopediatria e Ortodontia da Faculdade de Odontologia da
Universidade Federal do Rio de Janeiro (UFRJ).

Objetivo do estudo: Avaliar os conhecimentos e atitudes dos cirurgides-dentistas
quanto ao uso das técnicas de minima interven¢ao na prevengao e tratamento da doenca

carie.

Procedimento: Sua participacdo nesta pesquisa consistird em responder o
questionario disponibilizado neste enderego eletronico.

Riscos: O estudo apresenta risco minimo para vocé e este envolve a possibilidade de
perda da confidencialidade de seus dados ou constrangimento ao responder alguma
pergunta, caso essa ndo seja de seu conhecimento. Para minimizar os riscos os
pesquisadores manterdo sua identidade em absoluto sigilo, fazendo a codifica¢do dos
dados, e caso algum dado seja vasado vocé serd imediatamente excluido do estudo. Além
disso sua participacao € voluntaria e caso desista de participar do estudo, isso ndo trara
qualquer prejuizo para vocé.

Beneficios: Os beneficios relacionados sdao indiretos e envolvem um melhor
entendimento sobre o conhecimento e atitudes de cirurgides-dentistas frente a técnicas de
minima intervencao e a influéncia da pandemia do COVID-19 sobre essas questdes.
Dessa forma, podera contribuir para o desenvolvimento de artigos cientificos e a¢des de
difusdo de informagdo qualificada e assertiva em relacdo as técnicas de minima
intervencao

Custo: Nao havera nenhum custo envolvido.
Sigilo: Sua identidade serd mantida em segredo (sigilo). Vocé, possivel
participante da pesquisa, € livre para aceitar ou para recusar a participagdo no presente

estudo. Também sera livre para abandonar a pesquisa a qualquer momento sem que haja

penalidades ou perdas de beneficios.

Resultados da pesquisa: Os resultados da pesquisa serdo divulgados com

objetivo cientifico, em literatura cientifica especializada. As informagdes obtidas durante
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a pesquisa serdao apenas utilizadas por membros da equipe do projeto, mantendo-se em
carater confidencial e de total sigilo (segredo) todos os dados que comprometam sua

privacidade.

Indenizacio: Vocé tera direito a indenizacdo em caso de danos decorrentes da

pesquisa.

Informagdes: A qualquer momento do estudo vocé poderd requerer mais
informacdes da pesquisadora responsavel por esta pesquisa, Prof. Dra. Lucianne Cople
Maia, no telefone: (21) 3938-2101 (21) 99994-3131 ou pelo e-mail:
maia_lc@odonto.uftj.br. Diante de qualquer duvida a respeito dos direitos e deveres
como participante da pesquisa ou caso tenha alguma dificuldade em entrar em contato
com o pesquisador responsavel, comunique o fato ao Comité de Etica em Pesquisa do
Hospital Universitario Clementino Fraga Filho/HUCFF/UFRJ — R. Prof. Rodolpho Paulo
Rocco, n.°255 — Cidade Universitaria/llha do Fundao - 7° andar — ALA E, pelo telefone
(21) 3938-2480, de segunda a sexta-feira, das 8 as 16 horas, ou através do e-mail:

cep@hucff.ufri.br. O Comité de Etica em Pesquisa é um 6rgdo que regulamenta, de forma

multidisciplinar, as questdes €ticas envolvendo as pesquisas em seres humanos.

Caso voceé concorde em participar dessa pesquisa, responda o questiondrio
declarando por meio deste termo, que foi suficientemente esclarecido sobre as
informagdes que leu sobre a pesquisa “A INFLUENCIA DA PANDEMIA DO COVID-
19 NOS CONHECIMENTOS E INTENCAO DE ATITUDES RELACIONADAS AO
USO DE TECNICAS DE MINIMA INTERVENGAO PARA PREVENGAO E
TRATAMENTO DA CARIE DENTARIA”™.

Concordo voluntariamente em participar do estudo e poderei retirar meu
consentimento a qualquer momento, sem penalidades ou prejuizo ou perda de qualquer

beneficio que eu possa ter adquirido.
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[ ] Li, entendi e concordo com as informacdes do termo acima.

[ ] Nao desejo participar da pesquisa.

Apéndice D — Questionario aplicado aos participantes da pesquisa - Estudo

3

Dentista, vocé tem utilizado estratégias de minima intervencdo em Odontologia
durante a pandemia?

O que vocé, dentista, sabe sobre estratégias de minima intervencdo para a
prevencdo e tratamento das lesdes cariosas e como a pandemia da COVID-19 tem
influenciado em suas préticas clinicas em relacdo a utilizacdo dessa filosofia e suas
técnicas? Queremos saber como vocé se posiciona frente as condutas de minima
intervencdo para o tratamento da carie dentéria, e verificar suas percepcdes, seu nivel de
conhecimento, frequéncia de utilizacdo, bem como o impacto da pandemia da COVID-
19 na mudanca dos seus conhecimentos e atitudes frente ao uso destas estratégias. Esta é
uma pesquisa realizada com a finalidade de fazer parte da dissertacdo de mestrado em
Odontologia da aluna Taina Fontes de Souza, sob orientacdo das Prof®. Dr®, Lucianne
Cople Maia de Faria e Andréa Fonseca Gongalves, do Programa de Pds-Graduacdo em
Odontologia da UFRJ, com a parceria da Prof.? Dr.? Soraya Leal, do Programa de Pos-
Graduag&o em Odontologia da UNB. Este trabalho foi aprovado pelo Comité de Etica em
Pesquisa (CEP) do Hospital Universitario Clementino Fraga Filho e vocé pode contar
com o0s pesquisadores deste trabalho para esclarecer qualquer davida. Para participar,
vocé deve acessar o link abaixo, concordar com o Termo de Consentimento Livre e
Esclarecido e responder as questdes propostas, o que levara em torno de 6 minutos. A sua
participacdo € livre e voluntéria, podendo desistir a qualquer momento.

Acessar e fazer download do Termo de Consentimento Livre e Esclarecido (TCLE)

1. Participacédo voluntaria na pesquisa
() Declaro que li o TCLE e concordo com a pesquisa

() Né&o concordo em participar da pesquisa
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2. Vocé é cirurgido dentista formado?
() Sim

()Nao

Seccdo 1- Dados gerais

Nesta se¢éo coletaremos informagdes gerais sobre vocé e sua atuacgao profissional.
Fique tranquilo, os dados que possam identifica-lo(a) ndo serdo divulgados e servem

apenas para controle interno do estudo

1. Nome:

2. E-mail:

3. Género:

( ) Homem

( ) Mulher

( ) Outro

( ) Prefiro ndo responder

4. Idade (anos):
Se desejar ndo informar, digite NR.

5. Ha& quanto tempo vocé é formado em Odontologia?

( ) Prefiro ndo responder

( ) H&menos de 1 ano

( )Ha1ano

( ) Ha mais de 1 ano (especifique digitando apenas o niumero)

6. Natureza da instituicdo em que se graduou em odontologia:
( ) Pablica

( ) Privada

( ) Prefiro ndo responder

7. Em qual Estado vocé se graduou em Odontologia?
( ) Acre (AC)

( ) Alagoas (AL)

( ) Amapa (AP)

( ) Amazonas (AM)
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( ) Bahia (BA)

( ) Ceara (CE)

( ) Distrito Federal (DF)
( ) Espirito Santo (ES)
( ) Goiés (GO)

( ) Maranhdo (MA)
( ) Mato Grosso (MT)
( ) Mato Grosso do Sul (MS)
( ) Minas Gerais (MG)
( ) Para (PA)

( ) Paraiba (PB)

( ) Parand (PR)

( ) Pernambuco (PE)
( ) Piaui (PI)

( ) Rio de Janeiro (RJ)

( ) Rio Grande do Norte (RN)
( ) Rio Grande do Sul (RS)

( ) Rondodnia (RO)

( ) Roraima (RR)

( ) Santa Catarina (SC)

( ) Séo Paulo (SP)

( ) Sergipe (SE)

( ) Tocantins (TO)

( ) Prefiro ndo responder

8. Vocé possui alguma especialidade?

Se necessario, selecione mais de uma opcao.

( ) N&o possuo

( ) Cirurgia e Traumatologia Buco-maxilo-facial

( ) Dentistica

( ) Disfuncdo Témporo Mandibular e Dor Orofacial
( ) Endodontia

( ) Estomatologia

( ) Harmonizacéo orofacial

( ) Implantodontia

( ) Odontologia do esporte

( ) Odontologia do Trabalho

( ) Odontologia hospitalar

( ) Odontologia legal

( ) Odontologia para Pacientes com Necessidades Especiais
( ) Odontopediatria

( ) Odontogeriatria

( ) Ortodontia/Ortopedia Funcional dos Maxilares
( ) Patologia Bucal

( ) Periodontia

( ) Protese dentaria
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( ) Prétese Buco — Maxilo — Facial

( ) Radiologia oral/ Radiologia Odontolégica e Imaginologia
( ) Saude Coletiva

( ) Prefiro ndo responder

( ) Outro (especifique)

9. Vocé possui alguma formacao adicional?

Se possuir, digite objetivamenteo nivel da formacao.
( ) Mestrado:
( ) Doutorado:
( ) Po6s-doutorado:

10. Qual é o seu local de atuacao?

Se necesséario, selecione mais de uma opgao.

( ) Hospital publico

( ) Hospital privado

( ) Centro de Especialidades Odontolégicas (CEO)

( ) Servigos militares (Exército/Aeronéutica/Marinha/Corpo de Bombeiros)
( ) Unidade de Pronto Atendimento (UPA) / Servico de Urgéncia
( ) Unidade Bésica de Saude

( ) Consultério ou clinica particular

() Instituicdo de Ensino Superior - Pdblica

( )) Instituicdo de Ensino Superior -Privada

( ) Prefiro ndo responder

11. No seu dia a dia clinico, vocé realiza tratamento das lesdes cariosas nos seus
pacientes?

() Sim

() Néo

12.No seu dia a dia clinico, vocé realiza procedimentos que visam a prevencao da carie
dentéria nos seus pacientes?

() Sim

() Néo

13. Como vocé julga seus conhecimentos sobre odontologia de minima intervencao
relacionada a carie dentéria

() Nenhum

() Insuficiente

() Razoavel

() Bom

() Otimo

() Prefiro ndo responder

14. Vocé sabe o que significa Tratamento de Minima Intervencédo (TMI) em relagdo a
carie dentaria?
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() Sim
( ) Néo
() Prefiro néo responder

15. Vocé procurou informacdes ou buscou se atualizar sobre TMI desde gue a pandemia
de COVID-19 foi decretada?

() Sim

( ) Néo

( ) Prefiro ndo responder

16. Digite os recursos que voceé utilizou para aprimorar seus conhecimentos sobre TMI:
Exemplo: Lives, artigos cientificos, livros, colegas

Secdo Il - Conhecimentos sobre odontologia de minima intervencéo relacionada a
céarie dentaria.

Prezado(a) colega, responda as se¢des a seguir independente da sua especialidade

ou area de atuacdo. Por favor, ndo utilize nenhuma fonte adicional de consulta

Indique seu grau de concordancia com relacéo as afirmativas apresentadas abaixo:

1. A odontologia de minima intervencdo é uma filosofia de cuidados aplicavel para
todos os tipos de pacientes para 0 manejo da céarie dentéria, independe da idade e
do tipo de denticdo

( ) Concordo ( ) Discordo ( ) Néao sei

2. O manejo da carie objetiva controlar a doenca e prevenir que a leséo se
manifeste clinicamente ou progrida. Dessa forma, a remocéo de biofilme, a
aplicacdo de fltor e o controle de dieta representam um dos niveis em que o
manejo da lesdo ativa ndo cavitada ou da lesdo cavitada passivel de limpeza
pode ser realizado.

( ) Concordo ( ) Discordo () N&o sei

3. Visando a prevencao e o controle de lesbes cariosas a quantidade ideal de flGor
em pasta fluoretada deve ser de 1.000 a 1.500 PPM para todas as idades.
( ) Concordo ( ) Discordo () Né&o sei

4. O diamino fluoreto de prata (cariostatico) ndo é indicado no tratamento de leséo

de cérie ativa em dentina
( ) Concordo () Discordo () Né&o sei
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5. Um dos passos preconizados para o uso de infiltrante resinoso em lesdes
cariosas proximais é a remog&o seletiva do tecido cariado atraves de
instrumentos manuais ou rotatorios.

() Concordo () Discordo ( ) N&o sei

6. Para lesbes em dentina a remocao completa (ou total) do tecido cariado é uma
técnica recomendada, uma vez que remove toda a dentina cariada até que se
alcance dentina dura e saudavel.

( ) Concordo () Discordo () N&o sei

7. As evidéncias clinicas atuais demonstram que os selantes de fossulas e fissuras
podem ser utilizados sobre a dentina cariada.
( ) Concordo () Discordo () N&o sei

8. Na Técnica de Hall, a restauracdo do elemento dentéario é realizada com coroa de
aco pré-fabricada, ap6s remogéo do tecido cariado.
( ) Concordo () Discordo ( ) N&o sei

9. O tratamento restaurador atraumatico possui boa taxa de sobrevida, sendo
considerado uma opc¢ao apropriada para 0 manejo de lesdes cariosas em uma ou
mais superficies de dentes deciduos.

( ) Concordo () Discordo () Né&o sei

10. O tratamento restaurador atraumatico ndo é indicado em dentes permanentes.
( ) Concordo () Discordo () N&o sei

11. A remocao quimico-mecanica de carie tem por principio preservar a dentina
infectada, removendo apenas a afetada.
( ) Concordo ( ) Discordo ( ) Néo sei

12. O controle ndo restaurador da cavidade s6 pode ser realizado em lesbes

pequenas sem acesso para higienizagdo com a escova.
( ) Concordo () Discordo ( ) Néo sei

Apéndice E — Versdo em inglés sugerida para escala MIDDeC-KS-- Estudo

3

161



162

Sentences Agree Disagree | Don't Know
Minimal intervention dentistry is a philosophy of care
applicable to all types of patients for the management of dental caries, 1 0 0
regardless of age and type of dentition.
Caries management aims to control the disease and prevent
the lesion from clinically manifesting or progressing. Thus, biofilm
removal, fluoride application and diet control represent one of the levels 1 0 0
at which the management of active non-cavitated lesion or cavitated
lesion that can be cleaned can be carried out.
Aiming the prevention and control of carious lesions, the
ideal amount of fluorine in a fluoride paste should be 1,000 to 1,500 PPM 1 0 0
for all ages.
Silver diamine fluoride (cariostatic) is not indicated in the 0 1 0
treatment of active caries lesions in dentin
One of the steps recommended for the use of resinous
infiltrate in proximal carious lesions is the selective removal of carious 0 1 0
tissue through manual or rotary instruments.
For dentin lesions, complete (or total) removal of decayed
tissue is a recommended technique, as it removes all decayed dentin until 0 1 0
hard, healthy dentin is achieved.
Current clinical evidence demonstrates that pit and fissure 1 0 0
sealants can be used over carious dentin.
Hall's Technique, the restoration of the dental element is
performed with a prefabricated steel crown, after removal of the decayed 0 1 0
tissue.
Atraumatic restorative treatment has a good survival rate and
is considered an appropriate option for the management of carious lesions 0 1 0
on one or more surfaces of primary teeth.
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Atraumatic restorative treatment is not indicated for 1
permanent teeth.

The principle of chemical-mechanical caries removal is to 1
preserve the infected dentin, removing only the affected one.

Non-restorative control of the cavity can only be performed 1
on small lesions without access for brush cleaning.

For each correct answer, 1 point must be added to the final score, for each incorrect or
"don't know™" answer, 0. The final score of each participant could range from 0 to 12 point.
Were 0 represents no knowledge, 1-3 very low knowledge, 4-6- low knowledge, 7-9
moderate knowledge, 10-12 -excellent knowledge
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