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RESUMO

A técnica do tnel tem sido proposta como uma alternativa ao enxerto gengival livre (EGL)
para melhorar a previsibilidade da cobertura radicular completa, a aparéncia estética e para
garantir uma experiéncia mais agradéavel para o paciente. No entanto, ndo ha consenso sobre a
melhor abordagem que garanta resultados previsiveis em relacdo ao recobrimento radicular e
ganho de gengiva queratinizada. Com base nisso, este estudo clinico, controlado e randomizado
teve como objetivo avaliar a técnica do tinel associada ao enxerto de tecido conjuntivo em
compara¢do ao EGL em recessdes gengivais (RG) multiplas na regido anterior da mandibula.
Vinte e seis pacientes com RG multiplas (Recessdo tipo 1 ou 2) na regido anterior damandibula
foram incluidos e divididos em: grupo TUN (n= 13): RG tratadas com a técnica de tinel
associada ao enxerto de tecido conjuntivo (obtido pela técnica do EGL desepitelizado); e grupo
EGL (n=13): RG tratadas com EGL. Os parametros clinicos periodontais foram avaliados no
inicio e apds 1, 3, 6 e 12 meses. O indice de Landry, a pontuagdo estética do recobrimento
radicular (RES), a escala visual analogica (VAS) para a dor e estética também foram avaliados.
Foi observada uma reducdo na percentagem de cobertura radicular (%CR), bem como na
profundidade e largura das RG para ambos os grupos ap6s 12 meses. No entanto, ndo foram
observadas diferencas entre os grupos para estas varidveis, exceto para a %CR que foi maior
para o grupo TUN em comparacdo com o grupo EGL apds 30 dias. Além disso, foram
observados mais sitios com cobertura radicular completa (CRC) no grupo TUN apos 30 dias e
3 meses (p=0.010). No entanto, observou-se maior altura de tecido queratinizado (p<<0.0001) e
espessura gengival (p<0.001) para o grupo EGL em todos os periodos analisados. Maior tempo
de cirurgia foi gasto no grupo TUN (85.21£17.31 min) em comparagdo ao grupo EGL
(61.08+11.11 min) (p=0.0004). Foram obtidos melhores padrdes de cicatrizagdo (p<0.0001) e
pontuacdes estéticas no grupo TUN (p<0.0080). Em relacdo aos niveis de dor pos-operatoria e
satisfacao estética relatados pelos pacientes, ndao foram observadas diferengas entre os grupos.
Pode-se concluir que ambos os métodos de tratamento resultaram em redug¢do da RG, no
entanto, 0 EGL promoveu maior ganho detecido queratinizado. Por outro lado, obteve-se maior
CRC, melhores padrdes de cicatrizagdo e escores estéticos com a abordagem datécnica do tinel
na regiao anterior inferior.

Palavras-chave: Recessao Gengival. Gengiva. Estética. Enxerto



ABSTRACT

The tunnel technique has been proposed as an alternative for free gingival graft (FGG) to
improve the predictability of complete root coverage, the aesthetic appearance, and to ensure a
more pleasant experience for the patient. However, lacking consensus about the best approach
which ensures predictable results regarding root coverage and gain of keratinized gingiva.
Based on that, this clinical, controlled and randomized study aims to evaluate the tunnel
technique associated with connective tissue graft in comparison to FGG in multiple gingival
recessions (GR) in the anterior mandible. Twenty-six patients with multiple GR (Recession
type 1 or 2) in the anterior mandible were divided into: TUN group (n= 13): GR treated with
tunnel technique associated with the connective tissue graft (obtained by the de-epithelialized
FGG technique); and FGG group (n=13): GR treated with FGG. Periodontal clinical parameters
were evaluated at baseline and after 1, 3, 6 and 12 months. Landryindex, root coverage esthetic
score (RES), visual analogic scale (VAS) for pain and esthetics were also assessed. A reduction
in root coverage percentage (RC%), recession depth and recession width were observed for
both groups after 12 months. However, no differences between the groups were observed for
these variables, except for the RC% that was higher for the TUN group in comparison to the
FGG group after 30 days. In addition, higher sites with complete root coverage (CRC) were
observed for TUN group after30 days and 3 months (p=0.010). Higher keratinized tissue width
(p<0.0001) and gingival thickness(p<0.001) were observed for the FGG group in all periods
analysed. Longer surgery time was spent in the TUN group (85.21+17.31 min) compared to the
FGG group (61.08+11.11 min) (p=0.0004). Better healing patterns (p<0.0001) and esthetic
scores (p<0.0080) were obtained in the TUN group. For patient-reported outcomes, no
differences were observed between the groups. It can be concluded that both treatment methods
resulted in recession reduction, however, the FGG promoted higher KT gain and gingival
thickness. On the other hand, higher CRC, better healing patterns and esthetic scores were
obtained with the tunnel technique approach in the lower anterior region.

Keywords: Gingival Recession. Gum. Aesthetics. Graft
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LISTA DE ABREVIATURAS E SIGLAS

Altura da Gengiva Queratinizada

Altura da recesséo gengival

Altura do Tecido Queratinizado no enxerto
Cinical Attachment Level

Contracdo do Enxerto

Cemento-enamel junction

Cobertura radicular completa - Complete root covarage
Coronally Repositioned Flap

Connective Tissue Graft

Comprimento do Tecido Queratinizado no Enxerto
Sensibilidade Dentéria - Dentin sensitivity
Espessura do Enxerto Ap6s a Remocao
Enxerto gengival desepitelizado

Enxerto Gengival livre

Espessura da Gengiva Queratinizado
Enxerto de Tecido Conjuntivo

Free Gingival Graft

Gengiva Queratinizada

Gingival Margin Position

Gingival Recession

Graft shrinkage

Gingival thickness

Graft thickness after removal

Height of Gingival Recession

Height of keratinized tissue in the graft
Hipersensibilidade Dentinéaria Cervical
Juncéo mucogengival

Keratinized Gingiva

Keratinized Gum Thickness

Keratinized Gum Height

Keratinized tissue



KTL  Keratinized tissue length

KTW  Keratinized tissue width

LKTG Length of the keratinized tissue in the graft
LPF  Laterally Positioned Flap

LR Largura da recessao gengival

MGJ  Mucogingival Junction

NCI Nivel clinico de insercao

PMG  Posicdo da Margem Gengival

PS Profundidade de sondagem

PD Probing Depth

RC Root coverage

RD Recession depth

RES  Escore estético do recobrimento radicular - Esthetic root coverage score
RG Recesséo gengival

RPL  Retalho posicionado lateralmente

RRC  Retalho reposicionado coronalmente

RW Recession width

TT Técnica de tunel - Tunnel tecnique

VAS  Escala visual analégica - visual analogic scale
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1 INTRODUCAO GERAL

Um dos problemas estéticos mais comuns encontrados no campo da Periodontia ¢ a
recessao gengival (RG) que ¢ caracterizada pela exposicdo da superficie radicular devido a
migracao apical da margem gengival em relacdao a juncao cemento-esmalte (LOE et al., 1992;
KASSAB et al., 2003). A ocorréncia das RG esta associada a presenga de trauma oclusal
cronico, alteracdes deposicionamento dentario, acimulo debiofilme e perda deinsercao devido
a doenga periodontal (HEASMAN et al., 2015). Além do comprometimento estético, as RG
também podem resultar em hipersensibilidade dentinaria cervical (HSDC), dificuldade de
higienizacdo, caries radiculares e lesdes cervicais nao cariosas (DAPRILE et al., 2007).

Um interesse crescente tem sido demonstrado no desenvolvimento de técnicas
cirirgicas para reconstruir o tecido mole ao redor dos dentes e implantes (WENNSTROM,
1996). Nesse contexto, destacam-se as diferentes técnicas de recobrimento radicular para o
tratamento das recessdes gengivais (CAIRO et al., 2009). Dentre estas técnicas, uma das mais
antigas, bem sedimentada e versatil, a qual faz uso de tecidos autdgenos ¢ o Enxerto Gengival
Livre (EGL). A mesma foi descrita incialmente por Sullivan e Atkins em 1968 e
posteriormente, no ano de 1982 foi modificada por Miller (SULLIVAN, 1968). Essa terapia
envolve a remog¢do completa de uma parte do tecido mole de um sitio doador original,
comumente na area do palato, e sua colocagcdo em um leito receptor preparado (ZUCCHELLI
et al.,2010).

O EGL ¢ considerado o procedimento mais eficaz para obter aumento gengival em sitios
com quantidade minima de gengiva queratinizada (GQ) (TONETTI et al.,2014; BAROOTCHI
et al., 2020). Entretanto, a necessidade de uma quantidade especifica de GQ ¢é um tdpico
controverso na literatura. Por muitos anos, a presenca de uma quantidade adequada de GQ era
considerada essencial para manutencdo da saude periodontal (NABERS, 1954;
OCHSENBEIN, 1960; FRIEDMAN etal., 1964; CARRANZA etal., 1970). Essa necessidade
baseia-se no pressuposto de que o epitélio queratinizado sobreposto ao tecido conjuntivo denso
¢ mais resistente a perda de inser¢ao periodontal, secundaria a inflamacao, do que a mucosa
alveolar ndo queratinizada e altamente moével (DORFMAN et al, 1982). Isso porque a
inflamagdo localizada em uma gengiva fina pode envolver todo o volume do tecido gengival e
a consequente remodelagdo levard a rapida recessdo da margem gengival. Em contraste, em
uma gengiva espessa, essa lesdo inflamatodria estaria confinada em apenas uma parte do sulco e
ndo envolveria o "tecido gengival externo". Isso pode predispor a formagdo de bolsas

periodontais em vez da RG (MEHTA et al., 2010).
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Em um estudo observacional, relatou-se que todos os sitios que apresentavam uma faixa
de GQ menor que 2,0 mm exibiam inflamacao clinica mesmo na auséncia de biofilme (LANG
et al., 1972). Por outro lado, outros pesquisadores (MIYASATO et al., 1977; WENNSTROM
et al., 1983b; a) ndo encontraram associagdo semelhante e relataram que ¢ possivel manter
tecidos marginais saudaveis, mesmo em areas com GQ reduzida ou ausente, desde que um
adequado controle de placa seja realizado. Dessa forma, em 2015, o Workshop de Regeneracgao
da Academia Americana de Periodontia concluiu que ndo hd uma quantidade limite de GQ
necessaria ao redor dos dentes na presenca de um controle de placa ideal (TATAKIS ef al.,
2015). No entanto, na presenga de um controle de placa inadequado, uma faixa de GQ maior
que 2 mm parece ser benéfica para prevenir a perda progressiva de inser¢ao (SCHEYER etal.,
2015).

Além disso, sitios com RG, periodonto fino e/ou raizes proeminentes, com quantidade
reduzida ou ausente de GQ, sdo considerados suscetiveis ao deslocamento apical adicional da
margem gengival e podem indicar a necessidade de um procedimento de aumento gengival
(SERINO et al., 1994; LINDHE et al., 1996). Um estudo observacional em adultos jovens
confirmou que o fendtipo gengival fino € um fator etioldgico importante para a incidéncia das
RG e sua recorréncia (MAROSO et al, 2015). Uma revisdo sistematica com meta-analise
recente incluindo 105 estudos clinicos randomizados demonstrou que um aumento na GQ pode
levar a redugdo na progressao da RG ao longo do tempo (12 meses de acompanhamento) com
o valor p aproximado da significancia. Além disso, também foi observado que a espessura
gengival (EG) pos-tratamento (6/12 meses) prediz significativa e inversamente a ocorréncia de
recessdo futura, indicando que cada 1 mm de aumento na EG resulta em 0,71 mm a menos de
RG futura (BAROOTCHI ef al., 2020). Segundo os autores, esses resultados sugerem que a
realizacdo de técnicas cirirgicas para aumentar as dimensdes da GQ podem influenciar
positivamente na estabilidade do nivel da margem gengival. Em outras palavras, um aumento
da espessura do tecido mole tem maior probabilidade de prevenir a recidiva da margem
gengival ao longo do tempo.

A importancia de obter um aumento da GQ durante os procedimentos de recobrimento
radicular baseia-se no fato de que fendtipos finos tém maior risco de desenvolver RG (FU et
al., 2012; CORTELLINI ef al., 2018) e também podem ser mais propensos a recorréncia de
recessdo apos o tratamento. Um tecido mole marginal mais espesso pode tolerar melhor a
escovacdo traumadtica em participantes que ndo conseguem corrigir sua técnica de escovagao,
além de resultar na migragao coronal da margem gengival ao longo do tempo (BAROOTCHI

et al.,2019; TAVELLI etal, 2019; TAVELLI et al., 2019). Assim, com base nas evidéncias
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existentes, a American Academy of Periodontology sugeriu varias indicagdes para
procedimentos de aumento gengival incluindo a) preven¢do de danos aos tecidos moles na
presenga de deiscéncia dOssea alveolar durante a erupgdo dentaria natural ou ortodontica; b)
interrup¢ao da RG progressiva; ¢) melhora no controle da placa ao redor dos dentes e implantes
e d) aumento da dimensdo insuficiente da gengiva em sitios com protese dentdria fixa ou
removivel (LINDHE et al., 1996).

Alguns estudos relatam dados de médio e longo prazo em relacdo a estabilidade da
margem gengival apés o EGL. Dorfman e colaboradores em um estudo boca-dividida, tratou
22 individuos utilizando o EGL e demonstraram diferencas significativas no posicionamento
na margem gengival e na quantidade de GQ e inserida entre os sitios tratados e ndo tratados
apos 4 anos de acompanhamento DORFMAN et al, 1982). Os mesmos resultados foram
relatados em outros estudos (HANGORSKY etal., 1980; KENNEDY etal., 1985). De maneira
semelhante, um estudo de longo prazo (acompanhamento de 18 a 35 anos) demonstrou que os
sitios com RG e auséncia/faixa estreita de GQ tratados com EGL apresentaram um
posicionamento coronal da margem gengival, resultando em redugao significativa da RG com
cobertura total da raiz em alguns sitios. Ao final, 83% dos 64 sitios tratados apresentaram
reducdo da recessdo, enquanto 48% dos 64 sitios ndo tratados apresentaram aumento na
recessdo. Os sitios tratados apresentaram a margem gengival posicionada 1,7 mm mais coronal
e a GQ 3,3 mm mais larga do que os sitios ndo tratados. Por fim, nos locais enxertados, a GQ
permaneceu estavel em comparagao com o valor inicial (4,1 mm) ao final do estudo (AGUDIO
et al.,2016).

Esses resultados foram explicados pelo fendmeno denominado “creeping attachment”
que foi continuo nos periodos de 10 a 27 anos nesse estudo. Porém, nenhuma migrag¢ao coronal
adicional da margem gengival ocorreu entre 18 e 35 anos nesse estudo, indicando que esse
fendmeno ndo ocorreu nos ultimos 8 anos de observacdo. O “creeping attachment” ¢
caracterizado por uma migragdo pds-operatoria do tecido da margem gengival em uma direcao
coronal sobre a superficie de uma raiz previamente desnudada possibilitando o recobrimento
parcial ou total apos a realizagio do EGL (MATTER, 1980). E considerado um achado comum
durante a cicatrizacdo do EGL especialmente se enxertos espessos sdo utilizados (MATTER,
1980).

Outra ponto importante que deve ser considerado durante a remoc¢ao do EGL ¢ que logo
apos a retirada do enxerto ocorre uma contracdo primdria (SULLIVAN, 1968) e durante o
periodo de cicatrizacdo, a contragdo secundaria ocorre durante o primeiro més apds a cirurgia

e continua até 360 dias depois (SULLIVAN, 1968). Uma contra¢do de 25 a 50% das dimensdes
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iniciais do enxerto pode ser esperada durante o primeiro ano apds a cirurgia (EGLI ezal., 1975;
HATIPOGLU et al, 2007). Fatores como cirurgia atraumatica, espessura do enxerto ou
estabilizacdo do enxerto podem influenciar nesse processo de cicatrizacdo. Foi demonstrado
que enxertos mais espessos (> 1,5 mm) sofrem maior contragdo primaria € menor retragao
secundaria em comparac¢ao aos enxertos mais finos (<1,25 mm) (SULLIVAN, 1968).

Agudio e colaboradores (AGUDIO et al., 2017) observaram em seu estudo uma
contracdo apico-coronal média da GQ de cerca de 1,00 a 1,50 mm no final do periodo de
acompanhamento (25 anos). Com base nesse dado, esses autores sugeriram que a dimensao
corono-apical do enxerto deve ser calculada com base na largura da GQ dos dentes adjacentes
nao tratados mais um adicional de 1,00 a 1,50 mm, considerando uma contra¢ao tecidual
estimada durante a cicatrizagdo. Assim, a margem apical do EGL deve estar localizada na area
receptora, excedendo onivel dajungao mucogengival (JMG) dos dentesadjacentes ndo tratados
por apenas 1,00 a 1,50 mm.

Comparagdes clinicas e dados meta-analiticos (ROCCUZZO et al., 2002; CLAUSER
etal.,2003; OATES et al., 2003; CAIRO et al., 2008; CHAMBRONE etal., 2010), no entanto,
indicam que o potencial do EGL na redu¢do da RG e na cobertura total da raiz sdo inferiores
ao potencial do retalho reposicionado coronalmente (RRC) sozinho ou combinado com um
enxerto de tecido conjuntivo subepitelial (ETC). No entanto, deve-se destacar que os estudos
citados se referem ao tratamento de RG localizadas principalmente na maxila. A aplicagdo do
RRC sozinho ou em combinacdo com o ETC ¢ raramente relatada na mandibula onde, ao
contrario, o EGL tem sido frequentemente proposto (CORTELLINI et al., 2012). Por fim, a
falta de correspondéncia de cor no sitio receptor também deve ser considerada pois pode limitar
o uso de EGL em areas com elevada exigéncia estética. O EGL frequentemente resulta em uma
aparéncia estética insatisfatoria devido a falta de integragdo cromatica e textura insatisfatoria
do tecido e ao desalinhamento apical da mucosa alveolar, ndo sendo indicado para regides com
elevada exigéncia estética (KERNER et al., 2009).

Nesse contexto, ndo so a técnica do EGL, como também o RRC apresenta um resultado
estético inferior. A Ultima pelo fato da técnica preconizar a realizagdo de incisdes relaxantes no
retalho bucal que interrompem a vascularizagdo do tecido conjuntivo e do peridsteo
(RAETZKE, 1985). Com o objetivo de evitar as incisdes no sitio receptor, foi proposta a
“técnica de envelope” em que o enxerto de tecido conjuntivo (ETC) € inserido no interior do
retalho dividido criado em torno da superficie radicular exposta (RAETZKE, 1985). Como
vantagens dessa técnica estdo a redugdo do trauma cirargico no local receptor, resultado estético

precoce e a cicatrizacdo satisfatoria (RAETZKE, 1985; TOZUM et al., 2003).
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Seguindo esses principios, Allen, modificou o procedimento e sugeriu a técnica de tunel
(TT) indicada para areas com recessdes multiplas (ALLEN, 1994a; b). A TT esta indicada para
recessoes multiplas Classe I e II de Miller, no entanto deve ser evitada em recessdes amplas
para evitar a exposi¢do excessiva do enxerto (RIBEIRO et al., 2008). Suas principais vantagens
sdo a manutencdo da integridade das papilas que fornece mais suprimento sanguineo,
acelerando a cicatrizagdo e fornecendo uma melhor satisfagdo estética além de uma menor
morbidade pds-operatoria devido ao fato de ndo haver abertura de retalho.

Uma revisdo sistematica recente (TAVELLI et al., 2018) demonstrou uma porcentagem
satisfatoria de recobrimento radicular com a TT de 82,75 + 19,7% e 87,87 £ 16,45% para
defeitos localizados e multiplos, respectivamente. Além disso, a TT e o RRC tiveram uma
porcentagem de recobrimento radicular, cobertura completa da raiz, ganho de tecido
queratinizado e pontuagdo estética comparaveis quando avaliadas em combinagdes variaveis
de material de enxerto. No entanto, a RRC demonstrou resultados superiores a técnica de tinel
quando o mesmo enxerto (tecido conjuntivo ou matriz dérmica acelular) foiutilizado em ambas
as técnicas.

Recentemente, uma revisdo sistematica confirmou que a localizagdo do dente
desempenha um papel significativo nos resultados para cobertura radicular, mostrando que a
regido anterior da mandibula estd associada a menor cobertura radicular média para RRC e
RRC + ETC, em comparagdo com os outros sextantes (ZUCCHELLI et al, 2018).
Considerando a alta prevaléncia de recessdo gengival na regido anterior mandibular e os dados
limitados sobre seu tratamento, parece util para o clinico determinar a previsibilidade da
cobertura radicular dos dentes anteriores mandibulares e identificar qual procedimento
mucogengival pode produzir melhores resultados, em termos de parametros clinicos e
resultados relacionados ao paciente.

Uma revisdo sistematica com meta-analise (AGUSTO et al., 2022) foi realizada para
avaliar e comparar diferentes técnicas para recobrimento radicular em regido anterior de
mandibula. Foram avaliados 16 estudos clinicos, com 23 bracos, que aplicaram diferentes
técnicas de recobrimento radicular em RG multiplas e/ou unitarias. Nestes estudos foram
avaliadas diferentes técnicas cirargicas incluindo RRC associado a ETC, EGL, retalho
posicionado lateralmente (RPL) e TT nas suas diversas variagdes. Em relacdo ao recobrimento
radicular, RPL associado ao ETC obteve maior recobrimento radicular (91.2%), seguido da TT
associada ao ETC (89.4%). RPL sozinho, RRC + ETC e o EGL mostraram uma média de
recobrimento radicular inferior de 79.1%, 78.9% e 68.5%, respectivamente. Além disso, um

ganho médio de pelo menos 2 mm de GQ pode ser alcangado por todas as técnicas descritas,
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sem diferenga significativa entre os grupos. Em termos de probabilidade de classificacao, foi
mais provavel que o RPL associado ao ETC seja a melhor abordagem de tratamento para o
ganho de GQ (48.5% de probabilidade). Entretanto, vale ressaltar que esses resultados se
basearam em 3 ensaios clinicos randomizados e 13 nido ensaios clinicos ndo-randomizados,
sendo que sua generalizacao deve ser confirmada em estudos futuros.

Por fim, um estudo clinico randomizado recente (YILMAZ et al., 2022) comparou a
eficacia da TT associada ao ETC (obtido pela técnica do EGL desepitelizado) e do EGL em
recessOes multiplas localizadas em regido anterior da mandibula. Foram tratadas 140 RG em
50 pacientes (25 pacientes em cada grupo) que foram acompanhados por 12 meses. Todas as
variaveis periodontais mostraram alteracdes significativas desde o inicio até aos 12 meses em
ambos os grupos. Enquanto o EGL resultou em maior ganho em altura de GQ, todos os sitios
tratados com a TT mostraram pelo menos 2 mm de GQ ao final de 12 meses. A TT resultou em
maior ganho de GQ e recobrimento radicular. No entanto, ndo houve diferenga significativa
entre os grupos para a quantidade de sitios com recobrimento radicular completo. Todas as
variaveis baseadas no paciente foram favordveis para a TT, exceto a hipersensibilidade
dentinaria. Os autores concluiram que ambas as técnicas foram bem sucedidas em termos de
modificacdo do fenotipo gengival na regido anterior da mandibula, porém o aumento adicional
na espessura gengival, o recobrimento radicular e os resultados baseados no paciente
favoreceram a TT, embora a alteragdo do GQ tenha. se revelado maior com o EGL.

Diante da escassez de estudos clinicos randomizados, a investigagao clinica precisa de
ser direcionada para o desenho de ensaios clinicos controlados e randomizados com o objetivo
de avaliar e comparar diferentes procedimentos mucogengivais no tratamento de recessoes
gengivais vestibulares em dentes anteriores mandibulares, com uma diferenciagdo entre
defeitos de tipo tnico e multiplo. Apenas os ensaios clinicos randomizados de alta qualidade
podem fornecer dados para apoiar ou refutar os resultados descritos na literatura atual e auxiliar
o clinico na tomadade decisdo de qual técnica cirargica utilizar deacordo com as caracteristicas

de cada caso.
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2 OBJETIVO

O presente estudo teve como objetivo comparar a técnica de tunel associada ao enxerto
de tecido conjuntivo e a técnica do EGL no tratamento de recessdes gengivais multiplas na

regido anterior da mandibula.
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ABSTRACT

Objective: This controlled randomized clinical trial study aims to evaluate the tunnel technique
(TT) associated with connective tissue graft in comparison to free gingival graft (FGG) in
multiple gingival recessions (GR) in the anterior mandible.

Material and method: Twenty-six patients with multiple GR (Recession type 1 or 2) in the
anterior mandible were divided into: the TUN group (n=13): GR treated with TT; and the FGG
group (n=13): GR treated with FGG. Periodontal clinical parameters were evaluated at baseline
and after 1, 3, 6, and 12 months. Landry index, root coverage esthetic score (RES), and visual
analogic scale (VAS) for pain and esthetics were also assessed.

Results: A reduction in root coverage percentage (RC%), recession depth, and recession width
were observed for both groups after 12 months. The RC% and complete root coverage was
higher for the TUN group after 30 days and 3 months (p=0.010). Higher keratinized tissue (KT)
width (p<0.0001) and gingival thickness(p<0.001) were observed for the FGG group in all
periods. Better healing patterns (p<0.0001) and esthetic scores (p<0.0080) were obtained in the
TUN group. For patient-reported outcomes, no differences were observed between the groups
in 6 and 12 months.

Conclusions: It can be concluded that both treatment methods resulted in GR reduction,
however, the FGG promoted higher KT gain and gingival thickness. On the other hand, higher
RC, better healing patterns, and esthetic scores were obtained with the TT.

Clinical relevance: The TT has been proposed as an alternative to FGG to improve the
predictability of RC.

Keywords: Gingival Recession. Gum. Aesthetics. Graft
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INTRODUCTION

One of the most common esthetic problems affecting the structures of the periodontium
is the gingival recession (GR). This condition is characterized by the exposure of the root
surface due to apical migration of the gingival margin in relation to the cemento-enamel
junction (CEJ) [1, 2]. In addition to esthetic impairment, GR may be associated with dentinal
hypersensitivity, compromised plaque control, root caries, and non-carious cervical lesions [3].
The presence of GR in mandibular incisors is a frequently found [4] possibly due to the lack of
keratinized tissue (KT), presence of frena attachment, muscle pulls, and shallow fornix in lower
incisor area [5].

Based on these poor mucogingival conditions, the free gingival graft (FGG) has been
indicated to treat gingival defects localized in the lower incisor area [6]. The FGG is a well-
established and versatile technique considered the most effective procedure to obtain gingival
augmentation in sites with a minimal amount of KT[7, 8]. In the procedure, a part of soft tissue
from an original donor site, commonly in the palate area, is completely removed and placed in
a prepared recipient bed [9]. However, FGG often results in an unsatisfactory esthetic
appearance due to the lack of chromatic integration, unsatisfactory tissue texture, and apical
misalignment of the alveolar mucosa, not being indicated for regions with high aesthetic
demands [10].

Furthermore, root coverage is not considered the primary and immediate goal of this
procedure and great variability was reported when FGG is used for root coverage, probably due
to inadequate blood supply when the graft is placed over an exposed root. The reported amount
of root coverage varies between 9-87%, and complete root coverage varies between 9-72% of
sites [11]. An improvement in this clinical result can be expected with the application of a graft
with larger dimensions capable of capturing the periosteal blood supply adjacent to the
dehiscence area [12]. FGG can also be applied with the two-stage technique, which includes
initial apical gingival augmentation in the recession area and coronal repositioning of the flap
3 months later [13].

The relative difficulty of advancing the flap coronally in the mandible facilitates the
indication of FGG, which requires minimal mobilization of the mucogingival junction (MGJ)
and is not influenced by muscle tractions or mucosal movements. However, clinical

comparisons and meta-analytic data [14-18] indicate that the potential of FGG in reducing GR
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and providing full root coverage is inferior to the potential of the coronally advanced flap alone
or combined with a subepithelial connective tissue graft (CTG).

Technically, the coronally advanced flap can delay the early esthetic result due to flap
vertical incisions that interrupt the vascularization of the connective tissue and the periosteum
[19]. To overcome this shortcoming, the envelope technique was proposed in which the CTG
is inserted inside the flap created around the exposed root surface [19]. Following these
principles, Allen [20, 21] modified the procedure and suggested the tunnel technique for areas
with multiple recessions. The maintenance of the papillae integrity ensures more blood supply,
accelerating healing and providing better esthetic satisfaction [19]. A systematic review by
Tavelli and team [22] demonstrated a satisfactory percentage of root coverage with the tunnel
technique of 82.75+19.7% and 87.87 + 16.45% for localized and multiple defects, respectively,
with superior results found in maxillary defects. However, few data are available on the effect
of the tunnel technique in comparison to FGG in gingival recession treatment in the anterior
mandible [23].

Based on that, the present study aims to evaluate the tunnel technique associated with
CTG in comparison to FGG in the treatment of multiple buccal GR localized in the anterior
mandible regarding root coverage, gingival phenotype modification, and patient-based

outcomes.

MATERIALS AND METHODS
Trial design

This study was conducted as a randomized clinical controlled study with a parallel
design. The study was approved by the Ethics Committee of the Alfenas Federal University
(CAAE: 45014621.2.0000.5142) and of the Federal University of Uberlandia (CAAE:
45014621.2.3001.5152). All selected patients gave full written informed consent following the
Declaration of Helsinki. The complete study protocol was registered at ClinicalTrials.gov
(NCT05270161), and the study was reported following the CONSORT 2010 statement. The
selected patients (n=26) were divided into two groups: Tunnel technique group (TUN) (n=13):
multiple GR in the anterior mandible treated using the tunnel technique associated with CTG,
and the FGG group (FGG) (n=13): multiple GR in the anterior mandible treated using the FGG

technique.
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Participants

Participants were recruited among patients presenting to the School of Dentistry of
Alfenas Federal University and Federal University of Uberlandia between July 2021 and March
2023, for the treatment of gingival recessions. Inclusion criteria were as follows: (1) adult (>
18 years old), (2) non-smoker, (3) periodontally and systemically healthy, (4) presence of
multiple GR type 1 or 2 (CAIRO et al., 2011) in anterior mandible (tooth 33 to 43), (5) tooth
vitality, absence of restorations and superficial caries on the involved sites, and (6) no previous
periodontal surgical treatment on the area to be treated. Participants in a pregnancy/lactation
period, in orthodontic treatment, or with a self-reported history of corticosteroid, chemotherapy,

or immunomodulator use during the last 6 months were excluded from this study.

Interventions
Fifteen days before the root coverage procedure, all selected patients were informed

about the etiology of gingival recessions, instructed about oral hygiene (soft toothbrush and roll
technique), and submitted to supragingival biofilm and calculus removal. In addition, 2 mm
silicone plates were made to protect the palate donor area and also Imm acrylic occlusal stent
used to standardize clinical measurements at baseline and at different follow-up periods of the
study.

All surgical procedures were performed by the same experienced surgeon (S.C.P.).
Intra- and extra-oral asepsis were achieved using 0.12% and 2% chlorhexidine gluconate,
respectively. Local anesthesia was induced using a 4% articaine solution with epinephrine
1:100.000 (Nova DFL). For the TUN group, the recipient area was prepared using the tunnel
technique (Figure 1). Sulcular incisions were made on the buccal surface with a #15C scalpel
blade, preserving the integrity of the papillae (Figure 1B). The incision was extended to the
adjacent tooth on both sides of the recessions. Dissection of the entire buccal aspect was
performed as a partial-thickness flap using tunnel elevators preserving the papillae (Quinelato,
Brazil) (Figure 1C). The flap was extended beyond the MGJ and under each papilla, allowing
tension-free flap mobilization in the coronal direction (Figures 1D and 1E).

For the FGG group (Figure 2), a horizontal linear incision was made in the MGJ of the
recipient area with the #15C scalpel blade, creating a partial-thickness flap, and keeping the
periosteum intact (Figure 2B). The horizontal dimension of the receiving area was determined

according to the mesiodistal extension of the area without KT. For the vertical dimension
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(apical-coronal), the apical margin of the FGG exceeded the MGJ level of the untreated adjacent
teeth by 1.00 to 1.50 mm. All mobile soft tissues, including epithelium, connective tissue, and
muscle fibers were removed from the recipient area using scissors to ensure stability in the
recipient area (Millennium®, Golgran, Brazil) (Figures 2C and 2D).

No chemical treatment of the root surface was performed in both groups. Conversely,
scaling and root planning of the involved roots were made using periodontal curettes

(Millennium®, Golgran, Brasil).
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Figure 1: Interventions sequence for the TUN group. A: Initial appearance; B: Sulcular incisions on the buccal surface; C, D,
and E: Partial-thickness flap made with tunnel elevators; F and G: Connective tissue graft insertion; H: Suture; I and J: Partial
coverage obtained after 30 days and 6 months of postoperative, respectively.
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Figure 2: Interventions sequence for FGG group. A: Initial appearance; B-D: Receiving area preparation; E: Free gingival
graft stabilization; F: Suture; G: Periodontal dressing in receiving area; H-J: Partial coverage obtained after 30 days, 3 and 6
months of postoperative, respectively.
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The graft removal was made using the FGG technique for both groups. The mold of the
prepared recipient area was made using sterile aluminum paper. The palatal donor area
extended from the distal of the first premolar to the distal of the first molar. The mold was
transferred to the donor area and the edges of the mold were delimited with a scalpel blade.
Then, the mold was removed, and deeper incisions were made at the edges with the scalpel
perpendicular to the palate, to obtain a graft approximately 1.5 mm thick. With the parallel
scalpel blade, the graft (epithelium and connective graft) was removed, keeping its thickness
uniform.

In group TUN, the FGG was de-epithelialized using a 15C slide in a glass plate [9]
(Figure 3). The different consistency (epithelium is tougher and rougher while connective tissue
is softer and smoother) allowed the removal of the epithelium using the slide parallel to the
external surface of the graft. The different light reflections (epithelium reflects more than
connective tissue) also helped to clinically distinguish when the epithelium was completely
removed. The graft was inserted inside the flap and sutured in its edges (Figures 1F and 1G).
The mobilized mucous flap was advanced coronally to the CEJ, and suspensory sutures were

stitched [Nylon Blue (Polyamide), 5-0, TechSuture Surgical Sutures®, Brazil] (Figure 1H).

Figure 3: De-epithelialization of the free gingival graft A: Free gingival graftimmediately after removal; B: De-epithelialization;
C and D: Portion of the epithelial tissue separated from the connective tissue graft.

In the FGG group, the conventional FGG (epithelium and connective tissue) was
stabilized in the recipient area (Figure 2E) using an interrupted subperiosteal suture (Nylon
Blue [Polyamide], 5-0, TechSuture Suturas Cirargicas®, Brazil) in the mesial and distal edges
of the graft. The graft was positioned at the bone crest level of the involved teeth. To ensure
maximum stabilization of the graft and minimize the size of the blood clot between the graft
and the recipient area, an additional subperiosteal suture was also performed below the inferior
border of the graft, passed over it in the vertical direction, and tightened in the cervical region
of the teeth (Figure 2F). After that, a periodontal dressing (Periobond, Dentsply, Brazil) was
applied over the graft in the recipient area (Figure 2G).
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As postoperative medications were prescribed: mouthwash with 0.12% chlorhexidine
digluconate (Periogard, Colgate, Brazil) twice a day for 15 days (toothbrushing was
discontinued in the surgical area during this period); Amoxicilin 500 mg 8/8 hours for 7 days
(or clindamycin 300 mg 8/8 hours for 7 days for penicillin-allergic participants) to prevent
possible postoperative infection and Spidufen® (Ibuprofen 600mg + Arginine 555 mg) 3g,
12/12h for 3 days. The patients were advised to take dipyrone sodium (500 mg, 6/6h for 3 days)
in case of pain. In case of severe pain, additional doses of ketorolac trometamol 10 mg was
prescribed 8/8h for 3 days. All patients were followed up 24 hours, 3, 7 days, and 15 days after
surgery. The sutures were removed from the donor area after 3 days and in the recipient area

after 2 weeks in both groups. The periodontal dressing was removed after 7 days in the FGG

group.

Outcomes
Clinical measurements

Clinical measurements were taken using a millimeter periodontal probe (the University
of North Carolina 15 probe, UNC, Hu-Friedy, Chicago, IL, USA) immediately before the
surgical procedure (baseline), during the surgical procedure, and after 1, 3, 6, and 12 months
postoperatively. Occlusal acrylic stents were made to standardize the periodontal probe position
at the different follow-up periods [24] (Figure 4). Three references were made on the buccal
portion of the stent (mesial, buccal, and distal of the tooth). An additional horizontal reference
at the midpoint of the crown was also made in the stent to assess the gingival margin position
(for both groups) and graft contraction (for the FGG group).

The following clinical parameters were evaluated in the recipient area of both groups:
recession depth (RD in mm; CEJ to free gingival margin (Figures 4A-4C); probing depth (PD
in mm; free gingival margin to the bottom of the sulcus)(Figures 4D-4F); clinical attachment
level (CAL in mm; CEJ to the bottom of the sulcus); recession width (RW in mm; mesiodistal
extension of the GR) (Figure 4G); KT width [KTW in mm; the most apical point on the free
gingival margin to the MGJ (level of the MGJ was identified using Schiller iodine solution)]
(Figures 4H-4)); gingival thickness [GT in mm; measured under local anesthesia using an
endodontic spacer attached to a rubber stopper inserted perpendicularly into the gingival tissue
at the mid-point location between the gingival margin and MGJ. Then the distance between the
needle tip and the rubber stopper was measured using a digital caliper (stainless steel 150 mm,

Mtx, Mundo das Ferramentas do Brasil LTDA, Sao Paulo, Brazil) to determine the GT] (Figure



27

4K); and gingival margin position (GMP in mm; distance from a reference point performed in
a customized stent to the gingival margin) (Figure 4L).

For the FGG group, additional clinical parameters were evaluated as proposed by
Golmayo, Barallat (24) including the KT length of the graft (KTL in mm; mesiodistal
dimension of the graft in the most coronal portion of the graft) (Figure 4M); KT width of the
graft (KTW in mm; apical-coronal dimension of the graft measured at the landmark of'the stent)
(Figure 4N) and graft shrinkage percentage (GS). For GS, graft areas were calculated by

multiplying KTW and KTL and GS was assessed using a formula proposed by Hatipoglu,
Keceli (25):

GS= Preoperative area - Postoperative area x 100
Preoperative area

In addition, the length and height of the grafi were determined for graft total area
calculation in both groups (Figures 5A and B). For the TUN group, these measures were made
after de-epithelialization.

Graft thickness was achieved using an extra short needle that was inserted 1.5 mm
apical from the coronal edge into the center of the graft. The rubber marker was then placed in
contact with the graft (Figure 5C). The distance between the marker and the tip of the needle
was determined using a digital caliper (stainless steel 150 mm, Mtx, Mundo das Ferramentas

do Brasil LTDA, Sao Paulo, Brazil). For the TUN group, this measure was made before and

after de-epithelialization.

Figure 4: Clinical measurements. A-C: Recession depth; D-F: Probing depth; G: Recession width; H-J: Keratinized tissue
width; K: Gingival thickness; L: Gingival margin position; M: Keratinized tissue length of the graft and N: Keratinized tissue
width of the graft.
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Figure 5: Clinical parameters of the graft. A: length; B: height; C: thickness.

The total surgery time (anesthesia until final suture) was also timed in seconds, using a
digital stopwatch. The landry healing index [26] was takenat 3, 7, 15, and 30 daysafter surgery.
This index determines the degree of repair based on erythema, the presence of granulation
tissue, bleeding/suppuration, and epithelialization. A 1 to 5 score is given, wherein 1 is
associated with a very poor healing process and 5 is an excellent healing process. The root
coverage esthetic score (RES) was also applied to assess the esthetic outcomes following root-
coverage procedures in both groups [27]. The RES system evaluated five variables 12 months
following the procedure: level of the gingival margin, marginal tissue contour, soft tissue
texture, MGJ alignment, and gingival color. Zero, 3, or 6 points were used for the evaluation of
the position of the gingival margin, whereas a score of 0 or 1 point was used for each of the

other variables. The ideal esthetic score was 10.

Participant-reported outcomes
Post-operative discomfort was recorded using a visual analog scale (VAS). The
patients recorded their pain level for the first 3, 7, and 15 days after the procedure on a
horizontal scale, where the left endpoint meant no pain (0), the middle point moderate pain
(50), and the right endpoint severe pain (100). Moreover, analgesics consumption by the
participants in the first 7 postoperative days was also recorded. Dentin sensitivity (DS) was
determined from participants’ answers regarding the presence or absence of sensitivity at the
cervical surfaces of the teeth involved when using the triple syringe air jet for 2 seconds.
In addition, participants were asked to express their overall satisfaction with treatment
outcomes using VAS applied after 12 months of the procedure. The left endpoint meant not at

all satisfied (0), the midpoint moderately satisfied (50) and the right outcome was extremely
satisfied (100).
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Sample size
A sample size calculation was performed and suggested that a minimum of 13 patients
in each group were needed to demonstrate a 1 -mm difference in the recession depth (RD) levels

between study groups after treatment (90% power, a = 0.05, standard deviation = 0.69) [28].

Randomization and allocation concealment mechanism

The 26 participants were randomized in the TUN group (n=13) or FGG group (n=13),
using a computer-generated randomization table (http:/www.randomizer.org) with a 1:1
allocation ratio. Allocation concealment was made using a sealed opaque envelope with the
treatment number of the allocation table to the specific participant. The envelope was given to

the surgeon immediately before the surgical procedure.

Blinding and examiner calibration

All surgeries were performed by the same surgeon (S.C.P.) not blinded to the treatment
allocated to the participants. The participants were also not blinded to the treatment once the
differences in the protocol allowed the identification of the surgical technique performed. The
outcomes were evaluated by two outcome assessors [J.A.O (outcome assessor 1) and M.I.S
(outcome assessor 2)] masked for the treatment. However, the color difference obtained with
FGG could have interfered with the outcome assessor masking. For inter and intra-examiner
calibration repeated RD measurements of the included sites were made in five patients over 2
weeks for reliability testing [Pearson’s correlation coefficient; Intra-examiner calibration:
=0.976 (Outcome assessor 1) e r=0.992 (Outcome assessor 2); Inter-examiner calibration: =

0.975].

Statistical methods

The experimental data were subjected to the Kolgomorov-Smirnov normality test. The
demographic characteristics of the participants and recession sites, clinical measurements [RD,
PD, CAL, RW, KTW, GT, GMP], root coverage percentage (RC%), complete root coverage
(CRC), graft parameters, total surgery time, RES, VAS for pain and VAS for overall
satisfaction were normally distributed. For demographic characteristics of the participants and
recession sites comparison between the groups, unpaired t-test was used for age, fisher exact
test for gender and recession sites classification, and chi-square for teeth type. Clinical

measurements and VAS for pain data were compared between the groups using unpaired t-test,
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while the comparison within each group varying the experimental period was performed
through the ANOVA test for repeated samples complemented by the Tukey test. The
comparison of the %RC, graft thickness, total surgery time, RES, VAS for overall satisfaction
and medications consumption between the groups was made using unpaired t-test. The graft
thickness comparation before and after de-epithelialization in the TUN group was made using
the paired t-test. The chi-square frequency comparison test was used for CRC, Landry index,
and sensitivity data. Statistical analyses were performed using the GraphPad Prism 6 software

(San Diego, CA, USA). Differences were considered significant when the p-value was <0.05.

RESULTS
Study population

Twenty-six participants (16 female, 10 male) aged 35.15 years (£ 10.53) were included
in the study (Table 1). Seventeen patients completed 12 months of follow-up (Figure 6). A total
of 76 (TUN: 41; FGG:35) defectsat the central incisor (25/25), lateral incisor (13/9), and canine
(3/1) levels were included (Table 1). Most of the GR were classified as RT2 (49 teeth), being
27 teeth classified as RT1 (Table 1). No significant difference was observed in the demographic
characteristics of the participants and recession sites between the two groups (p> 0.05) (Table
1).

For postoperative adverse events, donor area bleeding was observed in three patients
from the FGG group and one patient from the TUN group; one patient from the TUN group
reported temporary paresthesia in the recipient area; facial hematoma was observed in two
patients from the TUN group and exposure and necrosis of the graft was observed in 1 patient

in the TUN group.

Table 1: Demographic characteristics of the participants and recession sites

Parameters TUN FGG p value
(%) (%)
Age (years) 38.38 £ 10.81 31.94+9.57 p=0.119
Gender
Female 9 (69.2) 7 (53.8) _
Male 4 (30.8) 6 (46.2) p=0.688
Site
Central incisor 25 (61) 25 (71.4)
Lateral incisor 13 (31.7) 9 (25.7) _
Canine 3(1.3) 1(2.9) p=0532
Total 41 (100) 35 (100)
Classification
RT1 16 (39) 11 (31.4) p=0.631

RT2 25 (61) 24 (68.6)
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Total 41 (100) 35 (100)

Unparied t- test for age; Fisher exact test for gender and recession sites classification; Chi-
square for teeth type.

Evaluated for eligibility (n = 98)

5 Excluded (n=72)
‘@ Do not meet the inclusion criteria(58)
% Withdrew from participating (n = 14)
=
Randomized (n = 26)
|
c
-g Control Group Test Group
s Allocation to the intervention (n=13) Allocation tothe intervention (n=13)
o Received allocation for intervention (n= 13) Received allocation for intervention (n=13)
E Did not receive allocation for intervention (n=0) Did not receive allocation for intervention (n=0)
30 days 30 days
Analyzed (n=13) Analyzed (n= 13)
Excluded from the analysis(n=0) Excluded from the analysis(n=0)
2 3 months 3 months
= Analyzed (n=13) Analyzed (n=12)
g Excluded from the analysis(n=0) Excluded from the analysis(n=0)
© Did not completethe follow-up period (0) Did not complete the follow-up period (1)
T°
c
: | |
o
; 6 months 6 months
2 Analyzed (n=11) Analyzed (n=12)
° Excluded from the analysis(n=0) ; Excluded from the analysis(n=0)
w Did not completethefollow-up period (2) Did not completethefoliow-upperiod (1)
12 months 12 months
Analyzed (n=8) Analyzed(n=9)
Excluded from the analysis(n=0) Excluded from the analysis(n=0)
Did not completethe follow-up period (5) Did not completethe follow-up period (4)

Figure 6: Study population of the FGG and TUN groups

Clinical measurements

A representative case from each of the TUN and FGG groups was shown in Figures 7

and 8, respectively.
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Pl ° l."""'"_"‘ - - B il -
Figure 8: Representative case from the FGG group. A: Initial; B:
Immediate postoperative; C: 30 days; D: 3 months; E: 6 months; F: 12
months.

At baseline, there were no statistically significant differences in the RD, RW, PD, CAL,
KT, GT, and GMP values between the TUN and FGG groups (Table 2). A significant
reduction in RC%, RD, and RW was observed for both groups after 12 months (Table 2).
However, no differences between the groups were observed for these variables, except for
the RC% that was higher for the TUN group in comparison to the FGG group after 30 days
(p=0.030). Higher sites with CRC were observed for the TUN group after 30 days and 3
months (p=0.010) (Table 3). Higher PD was observed in the TUN group after 30 days
(p=0.0273), 3 (p=0.0034), and 6 months (p=0.0046). (Table 2). A reduction in CAL was
obtained in both groups after 12 months, but without differences between them (p=0.8790)
(Table 2). A significant increase in KTW was observed in the FGG group after 12 months,
however, the TUN group did not show differences between baseline and the other periods

of analyses (Table 2). In addition, superior KTW was shown in the FGG group in
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comparison to the TUN group after all follow-up periods (p<0.0001) (Table 2). Both groups
promoted significant increases in GT after 6 and 12 months, however, the FGG promoted
higher gain in comparison to the TUN group (p<0.0001) (Table 2). Only the FGG group
showed a reduction in GMP after 12 months (p=0.0483) (Table 2).

A discrete GS was obtained in the FGG group after 12 months (Table 4). No differences
in the area of the graft used in both groups were observed, however, a lower thickness was
observed for the TUN group after graft de-epithelialization (Table 5).

Higher time was spent in the TUN group (85.21£17.31 min) in comparison to the FGG
group (61.08+11.11 min) regarding total surgery time (p=0.0004).

Table 2: Clinical parameters at baseline, 1, 3, 6, and 12 months for free gingival graft (FGG) and tunnel technique
(TUN) groups.

Groups Periods RC% RD RW PD CAL KTW GT GMP
FGG Baseline - 2.05¢1.217 237+0537 1.07#0.43 3.20x1.41° 1.97x0.95° 0.58+0.29° 8.92+2.26°
30 days 30.09+£30.69°  1.44+1.09° 1.94+0.87° 1.20+0.40 2.64+1.24°  5.65+1.79" - 7.55+2.09°
3 months 44.89+35.94°  1.17+0.90°° 1.84+1.10° 1.05+0.31 2.25+1.08* 5.84+1.84%"" - 7.24+1.96°
6months  59.57+#38.52° 1.03+1.07%° 1.44+1.14° 0.98+0.09 2.12+#1.17°  5.43+1.84” 1.48+0.43%" 6.66+1.50%
12 months  63.17+40.81°  0.86+0.97° 1.15+1.20° 1.19+0.44 2.17+1.32°  6.02#1.75" 1.45+0.49%" 6.67+1.66
TUN Baseline - 213+1.11° 253x0.69° 1.20+0.43 3.34x1.33° 2.18+1.05 0.55%0.29° 8.43+1.86"
30 days 54.73+38.13"  1.14+1.06° 1.68+1.20° 151+0.72° 2.65+1.51°  2.01+1.00 - 7.59+1.962
3 months 59.84+37.73°  1.06+1.21°¢ 1.47£1.20° 1.40£0.61" 247+137*°  2.17+0.74 - 7.57+2.01°
6 months 59.58+33.77°  1.03+1.00° 1.65%1.18% 1.32+0.62" 2.36+1.31*° 2.23+0.66  0.97£0.29°  7.31+1.58°
12 months  69.31+30.99°  0.82+0.96° 1.32+1.32% 1294055 2.12+1.17°  2.17#0.85  0.91+0.32° 8.00+2.76"

RC%: root coverage percentage; RD: recession depth; RW: recession width; PD: probing depth, CAL: clinical attachment level; KTW:
keratinized tissue width; GT: gingival thickness; GMP: gingival margin position; Repeated measures ANOVA test complemented by
Tukey test were used for longitudinal comparison within each group; Unpaired t-test was used to compare numerical data between
groups within each experimental period. *p<0.05 between the groups; Different letters represent statistically significant differences
between each follow-up period (columns in the same row) in the same group.

Table 3: Frequency of sites with complete root coverage (1) or not (0) in free gingival graft
(FGG) and tunnel technique (TUN) groups.

Frequency/ 30 days 3 months 6 months 12 months
periods
Groups FGG TUN* FGG TUN* FGG TUN FGG TUN
0 33 29 30 24 19 27 12 20
1 2 12 5 14 9 11 11 9

Chi-square test; *p<0.05.
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Table 4: Mean and standard deviation data for the FGG area

stability.
Parameters Baseline 12 months
Graft total area 226.9 +39.02 228.0 +43.23

GS - 112 +£11.42
GS: graft shrinkage percentage.

Table 5: Mean data and standard deviation of the measurements
performed on the grafts prior to their insertion in the recipient sites
for free gingival graft (FGG) and tunnel technique (TUN) groups.

Graft parameters FGG TUN
Graft thickness after removal 2.06£0.39 2.13+£0.55
Graft thickness after deseptialization - 1.10 £0.37#
Graftarea 1142 +£28.79 | 110.1 +26.65

Unpaired t-test for comparison between experimental groups; Paired t-test for
graft thickness in TUN group; #p<0.05.

A superior healing process (laundry healing index) was observed for the TUN group at
postoperative 7 and 15 days (p<0.0001) (Table 6). However, after 30 days, excellent healing was
observed in both groups (Table 6). Better RES score was also observed for the TUN group (8.10 £
1.85) in comparison to the FGG group (6.43 + 2.50) after 12 months (p=0.0080).

Table 6: Frequency data from the laundry healing index in free gingival graft (FGG) and tunnel
technique (TUN) groups.
Days 7 days 15 days 30 days

Score/Groups FGG TUN”® FGG TUN* FGG TUN
1
2
3
4
5
Chi square test; *p<0.05.

0
0
0
0
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Participant-reported outcomes
Minimal and moderate pain levels were reported in the recipient area for both groups,
without significant differences (Table 7). However, even without a significant difference,

higher analgesic consumption was reported in the FGG group in comparison to the TUN group
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(Table 8). Both groups showed a reduction in the number of sites with DS after the procedures,
however no differences were found between the groups (Table 9). No differences in patient
satisfaction (VAS) were observed for the TUN group (9.30 + 1.13) in comparison to the FGG
group (8.99 £ 1.51) after 12 months (p =0.5928).

Table 7: Mean and standard deviation data from visual analogic scale (VAS) for pain at the recipient area in free gingival

graft (FGG) and tunnel technique (TUN) groups.
3 days 7 days 15 days 30 days

FGG TUN FGG TUN FGG TUN FGG TUN
Recipient area 2.06£2.39°  1.68+2.03° 1.25+1.79° 1.25+2.43" 0.50+0.80" 0.83+2.38" 0.05+0.112 0.04+0.09%

Areal/groups

Repeated measures ANOVA test complemented by Tukey test were used for longitudinal comparison within each group; Unpaired t-test was
used to compare numerical data between groups within each experimental period ; Different letters represent statistically significant differences
between each follow-up period in the same group. No difference was observed between the experimental groups.

Table 8: Mean and standard deviation data about analgesic
and inflammation control medications consumption.

Medication/groups FGG TUN
Spidufen® 7.00+2.00 7.00+6.81
Dipyrone sodium 6.83%1.40 2.23+3.58
Ketorolac trometamol  9.38+9.17 1.53+4.97

Unparied t- test. No difference was observed between the experimental

groups.

Table 9: Frequency data of sites with presence (1) or absence (0) of dentin sensitivity.

Periods/

dentin Baseline 30 days 3 months 6 months 12 months

sensitivity

Groups FGG TUN FGG TUN FGG TUN FGG TUN FGG  TUN
0 29 32 35 40 32 34 29 36 23 24
1 6 9 0 1 3 4 0 2 0 2

Chi-square test. No difference between the groups.
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DISCUSSION

The tunnel technique has been proposed as alternative for FGG to improve the
predictability of complete root coverage, and the aesthetic appearance, and to ensure a more
pleasant experience for the patient [29]. However, lacking consensus about the best approach
which ensures predictable results regarding root coverage and gain of keratinized gingiva. To
the best of our knowledge, this is one of the few clinical trials designed to evaluate the tunnel
technique associated with CTG in comparison to FGG in the treatment of multiple buccal GR
in the anterior mandible. In general terms, both treatment methods resulted in the improvement
of clinical parameters regarding recession reduction, however, the FGG promoted higher KT
gain and gingival thickness. On the other hand, higher CRC, betterhealing patterns, and esthetic
scores were obtained with the tunnel technique approach.

Regarding root coverage, similar mean RC percentage and mean RD reduction were
observed for both groups after 12 months in this study. However, more sites with CRC were
observed for the TUN group compared to FGG. Conversely, Yilmaz, Comerdov (23) recently
reported a significantly higher reduction in the mean CR percentage, mean CRC and mean RD
for the tunnel technique (RC%: 85.82 + 12.74%; CRC: 35%; RD: 3.30 = 0.52 mm to 0.50 +
0.49 mm) compared to FGG (RC%: 63.54 + 26.69%; CRC: 20%; RD from 3.58 +£0.74 to 1.43
+1.21) in GR RT1 and RT2 located in the anterior region of the mandible after 12 months. The
lack of difference regarding the RC percentage and RD reduction between the two groups in
the present study seems to be related to the lower performance of the tunnel technique in root
coverage compared to previous studies [23, 30]. This could be explained by the inclusion of
GR smaller than 2 mm in this study since in the presence of minimal recession in the mandibular
region, a smaller sulcular perimeter is available for intramuscular dissection, which impairs
safe and efficient tunnel dissection [29]. However, it is noteworthy that the CRC obtained with
the tunnel technique in the present study was similar to that obtained in Yilmaz, Comerdov
(23).

Similar to other investigations, the FGG group showed a progressive coronal shift of the
gingival margin [31-34], achieving significant RD reduction on the same level as the tunnel
technique after 6 and 12 months in this study. In addition, CRC was observed in 11 sites (from
12) with the FGG technique after 12 months even though root coverage was not the primary
indication of this procedure. These results can be associated with the superior coronal migration
of the gingival margin in the FGG group in comparison to the TUN group as demonstrated by
the GMP measure. GMP corresponds to the distance between the gingival margin of the graft
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to our standardized template and is equivalent to the so-called creeping attachment [24]. The
“creeping attachment” phenomenon is characterized as a postoperative migration of the
gingival marginal tissue in a coronal direction, being a common finding at sites treated with
FGQG, especially if thick grafts are placed in [33]. A mean graft thickness of 2.06 +0.39 can be
associated with the positive results obtained with the FGG in the present study. Moreover, the
FGG was made in one stage procedure, stabilizing the graft directly over the root surface to
achieve greater root coverage. A graft with larger dimensions capable of capturing the blood
supply from the periosteum adjacent to the dehiscence area was used to reduce the occurrence
of graft necrosis [12].

According to some authors, the presence of 2mm or more of initial KT width may ensure
better clinical outcomes in root coverage procedures [35], however, no correlation between
initial KT widthand root coverage was observed in the present study. Moreover, no keratinized
tissue width gain was obtained in the present study for the TUN group. On the other hand, and
Yilmaz, Comerdov (23) reported > 2 mm KT in 100% and > 3 mm KT in 80% of the patients
treated with the tunnel technique (mean KTW of 3.67 + 1.03 mm). In addition, a mean of 3.41
+0.14 in KTW was previously reported using the tunnel technique by and Thalmair, Fickl (30).
These differences can be associated with the utilization of Schiller iodine solution for MGJ
identification only in the present study.

Moreover, according to Allen (29), the tunnel technique can promote the gain of
vestibular depthif the tension release on the overlying tunnel tissue is adequately made to allow
the recipient site to ensure that the graft stays firmly attached to the alveolar bone and displaces
the vestibule apically. However, a safe and efficient tunnel dissection through the small sulcular
access could be difficult in the presence of minimal recession as observed in this study. On the
other hand, as expected, the FGG group promoted a remarkable increase in KTW in comparison
to the TUN group probably due to its ability to efficiently remove the muscle attachments and
to promote a buccal extension of the recipient bed in the apical vestibule region [23]. A KT
width of more than 2 mm was recognized as a positive predictor of the gingival margin position
stability over time [36]. Moreover, a significantly shorter operating time was spent in FGG in
comparison to the TUN group. This is associated with the difficulty in performing the tunnel
technique dueto the potential risk of injury to recipient tissue during the dissection of the tunnel
[29].

The GT gained after the root coverage procedure can act as a predictor of gingival margin
stability over time since the presence of a thin phenotype is one of the main predisposing factors

for GR [37]. In the present study, both groups showed a significant increase in GT, however, a
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higher gain was obtained in the FGG group. The observed intergroup difference could be
associated with the significant graft thickness reduction after de-epithelialization of FGG in the
TUN group. The de-epithelialized gingival graft approach was used in this study because it
allows the portion of the connective tissue that is closest to the epithelium to be incorporated
into the graft [38]. This tissue is denser, firmer, more stable, and presumably more suitable for
the root coverage purpose [39]. In a previous study, a statistically greater increase in buccal soft
tissue thickness was observed for de-epithelialized gingival graft in comparison to CTG.

In contrast, and Yilmaz, Comerdov (23) reported less GT with FGG in comparison to the
tunnel technique. According to the authors, it could be associated with FGG shrinkage which
occurs especially in the first 6 weeks of healing [25]. A contraction of 25 to 50% of the initial
graft dimensions can be expected during the first year after surgery [25, 40]. However, a
minimal graft shrinkage of 1.12 + 11.42% was obtained in the FGG group in this study. Factors
such as atraumatic surgery, graft thickness, or graft stabilization may influence this healing
process. It has been shown that thicker grafts (>1.5 mm) suffer greater primary contraction and
less secondary retraction compared to thinner grafts (<1.25 mm) [41].

The worst healing pattern and esthetic scores were obtained in the FGG group due to the
presence of poor gingival color match, misalignment of the mucogingival junction, and keloid -
like tissue texture. The apical extent of the epithelialized FGG is probably responsible for the
apical MGJ misalignment in the FGG group [42]. This undesired aesthetic appearance prevents
the use of FGG in cases of esthetic demands. On the other hand, papillae integrity preservation
and the absence of vertical releasing incisions in the tunnel technique ensured faster healing
and better esthetic outcomes in the TUN group.

The faster healing pattern observed in the TUN group seems to result in less analgesic
consumption in comparison to the FGG group, although no significant differences were
obtained. Minimal and moderate pain levels were also observed in the donor area probably due
to the use of a palatal stent for donor area protection during the first weeks of healing. At last,
no difference in patient satisfaction with the root coverage final aspect was observed between
both groups. This can be explained by the fact that the final appearance of the graft in the
anterior mandible is not apparent during smiling or speaking. Therefore, FGG seems to be a
more predictable technique in non-aesthetic sites where an increase in KT width and thickness
needs to be achieved more predictably.

Studies with longer follow-up periods and with a higher number of patients need to be
done to evaluate the gingival margin stability over time with both techniques. In addition, the

inclusion of shallow recessions with less than 2 mm can interfere with the tunnel technique's
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effectiveness. Also, the randomization, the inclusion of misaligned teeth and patients with
traumatic occlusion, parafunctional habits, and/or difficulty in achieving adequate plaque
control may have limited the amount of root coverage obtained in this study.

Within the limitations of this randomized controlled trial, it can be concluded that both
treatment methods resulted in recession reduction, however, the FGG promoted higher KT gain
and gingival thickness. On the other hand, higher CRC, better healing patterns, and esthetic

scores were obtained with the tunnel technique approach in the lower anterior region.
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4 CONCLUSAO

Diante dos resultados obtidos foi possivel observar que ambas as técnicas promoveram
reducdo da altura darecessdo gengival de maneira semelhante, no entanto a técnica do enxerto
gengival livre promoveu maiores ganhos em altura e espessura de gengiva queratinizada. Por
outro lado, a técnica de tnel garantiu melhores indices de reparo nos periodos iniciais da

cicatriza¢do e maior pontuagdo no escore estético do recobrimento radicular.
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APENDICE A — Metodologia do estudo detalhada

A) Desenho do Estudo

O presente estudo clinico randomizado controlado e duplo céntrico foi realizado
Faculdade de Odontologia da Universidade Federal de Alfenas (UNIFAL-MG) e também na
Faculdade de Odontologia da Universidade Federal de Uberlandia (UFU) nas quais foi
aprovado por ambos Comités de FEtica em Pesquisa. UNIFAL/MG (CAAE:
45014621.2.0000.5142) e UFU (CAAE: 45014621.2.3001.5152): O mesmo também foi
registrado no Clinical Trials.gov (NCT05270161) e seguiu a declaragaio CONSORT 2010. Em
ambos os centros foram desenvolvidas tanto a parte cirurgica quanto os acompanhamentos pos
operatorios.

Os participantes foram divididos em dois grupos: Grupo Tunel (TUN) (n=13): RG
multiplas na regido anterior da mandibula tratadas utilizando a técnica de tunel associada a
enxerto conjuntivo ¢ Grupo Enxerto Gengival Livre (EGL) (n=13): RG multiplas na regiao
anterior da mandibula tratadas utilizando a técnica do EGL. Os participantes foram designados
aleatoriamente em uma propor¢do de 1:1 para o grupo TUN ou grupo EGL. Utilizou-se de
uma sequéncia de alocacdo aleatoria através de um programa de randomizagdo
(http://www.randomizer.org). A ocultacao daalocagao foi feita por meio de um envelope opaco
lacrado com o nimero de tratamento do participante de acordo com a sequéncia de alocagao.

Todas as cirurgias foram realizadas pelo mesmo cirurgido que esteve ciente do
tratamento alocado nos participantes, enquanto as avaliagdes foram realizadas por dois clinicos,
previamente calibrados, que foram mantidos cegos em relacdo a alocagdo, para evitar as
diferencas na avaliagao.

Os participantes da pesquisa foram selecionados de acordo com os seguintes critérios
de inclusdo: (1) em relacdo a idadedeveriam ter entre 18 e 60 anos; (2) apresentar RG multiplas
em regidao anterior da mandibula (dente 33 ao 43) Classe I, II ouIII de Miller (MILLER, 1985)
[ou Recessao tipo (RT) 1 ou RT2 (CAIRO etal., 2011)]; (3) ser sistemicamente saudaveis sem
contraindicagdes para cirurgia periodontal; (4) ter profundidade de sondagem menor que 3 mm
nos sitios envolvidos; (5) apresentar os dentes selecionados adequadamente posicionados,
livres detratamento endodontico e/ou qualquer tipo detratamento restaurador. Foram excluidos
do estudo: (1) participantes que fazem o uso de tabaco ou outros tipos de drogas; (2)
participantes submetidos a qualquer tratamento periodontal nos 6 meses precedentes do inicio
exame; (3) participantes gestantes; (4) participantes que ndo aceitaram voltar nos

acompanhamentos e (5) participantes que fizeram uso de antibidticos, corticosterdides,
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quimioterapicos, imunomoduladores ou outros que modifiquem os resultados terapia

periodontal durante os ultimos 6 meses.

B) Tratamento das Recessoes Gengivais
B1) Fase Inicial

Todos os participantes selecionados foram informados sobre a etiologia das recessdes
gengivais e instruidos em relacdo a medidas meticulosas de controle de placa. Os participantes
também receberam instrucdes para realizarem uma escovagdo atraumatica utilizando escova
macia. Além disso, todos foram submetidos a raspagem e alisamento radicular. Apds 15 dias,
indice deplaca e sangramento marginal foirealizado e apenas os participantes que apresentaram
adequado controle de placa foram submetidos ao procedimento cirtirgico.

Previamente ao procedimento cirtirgico foram confeccionados stents oclusais de
acrilico para cada participante. Os stents serviram para padronizar as medidas clinicas no inicio
e nos diferentes periodos de acompanhamento do estudo. O stent oclusal ¢ posicionado no terco
coronal do dente, deixando as papilas interdentais visiveis. Trés referéncias (ranhura vertical)
sdo esculpidas na por¢do vestibular do stent (mesial, vestibular e distal do dente em questdo)
para permitir uma reprodutibilidade do posicionamento da sonda periodontal. Também
foi confeccionadauma ranhura horizontal adicional no stent localizada no ponto médio dacoroa
para posicionar a sonda periodontal de forma padronizada para avaliar a altura da GQ e o
posicionamento da margem gengival (item B3) (GOLMAYO, et al.,, 2020). Ao final da
cirurgia, as ranhuras horizontais tracadas no stent foram utilizadas para representar o
comprimento do enxerto no pos-operatorio imediato (GOLMAYO et al., 2020). Todos os
parametros clinicos foram registrados no inicio doestudo, 1, 3, 6 e 12 meses com uso do mesmo
stent acrilico. Os stents acrilicos aqui utilizados foram modificados dos stents oclusais em
resina acrilica propostos por Golmayo e equipe. A modificagdo do material a ser utilizado se
deve a melhor adaptacao e posicionamento em boca, além de maior facilidade de confec¢ao do
material acrilico ao material resinoso

Por fim, placas desilicone com 2mm de espessura foram confeccionadas no intuito de

proteger a ferida palatina criada na area doadora do enxerto durante o periodo pos-operatorio.

B2) Procedimento Cirurgico
As cirurgias foram todas realizadas por um mesmo operador com experiéncia na
realizagdo das técnicas. O procedimento cirdrgico iniciou-se com assepsia intra e extra-oral

utilizando-se gluconato de clorexidina a 0,12% e 2%, respectivamente. A anestesia local



50

realizada fez uso de uma solug¢do de articaina a 4% com epinefrina 1:100.000 (Nova DFL).
Apos anestesiada a regido araspagem e alisamento radicular das raizes envolvidas foi realizada
utilizando curetas periodontais (Millennium®, Golgran, Brasil). Optou-se pela nao realizagao
de tratamento quimico de superficie radicular. Para o grupo TUN, a area receptora foi
preparada utilizando a técnica de tinel associada ao enxerto de tecido conjuntivo (Figura 1A).
Foram realizadas incisOes sulculares na face vestibular com lamina de bisturi n® 15C,
preservando a integridade das papilas (Figura 1B). A incisdo englobava um dente a mais (ndo
afetado) nas extremidades do retalho para permitir a reposicionamento passivo do mesmo sem
a realizacdo de incisdes relaxantes. Um retalho de espessura parcial foi cuidadosamente
confeccionado com o auxilio de um tunelizador (Quinelado®, Brasil) ultrapassando a JMG e
evitando o rompimento de papilas e perfuragdo de retalho (Figuras 2C-E). A inser¢do de
musculos e fibras sempre que necessario era removida para se obter um retalho livre de tensao

no sentido mesial, apical e distal.
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Figura 1: Sequéncia operatodria para o grupo TUN. A: Aparéncia inicial; B: Incisdes sulculares na face
vestibular; C, D e E: Retalho de espessura parcial confeccionado com elevadores de tanel; F e G:
Insercdo de enxerto de tecido conjuntivo; H: Sutura; I e J: Cobertura parcial obtida apds 30 dias e 6
meses de pos-operatdrio, respectivamente.

Para o grupo EGL, utilizou-se a técnica do EGL. Na area receptora (Figura 2A) foi
realizada uma incisao linear horizontal marginal na JMG com bisturi n° 15C, criando um retalho
de espessura parcial, mantendo o peridsteo intacto (Figura 2B). A dimensdo horizontal da area
receptora era determinada de acordo com a extensao mesiodistal da area sem GQ. Para a
dimensao vertical (apico-corondria), a margem apical do EGL excedeu o nivel JMG dos dentes
adjacentes nao tratados em 1,00 a 1,50 mm (AGUDIO; CHAMBRONE; PINI PRATO, 2017).
Também foi levado em consideracdo ao preparo do leito receptor e a mensuragdo do enxerto a

ser removido o intuito de se obter o recobrimento radicular das recessdes gengivais, optando-

se por posiciona-lo mais coronalmente, na altura da crista dssea dos dentes envolvidos. Todos
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os tecidos moles moveis, incluindo epitélio, tecido conjuntivo e fibras musculares foram
removidos da 4rea doadora utilizando uma tesoura com o objetivo garantir a estabilidade na
area receptora. Apos a confecg¢do do retalho, a raspagem e alisamento radicular das raizes
envolvidas foi realizada utilizando curetas periodontais (Millennium®, Golgran, Brasil),
nenhum tratamento quimico de superficie radicular foi realizado.

A obtencao do enxerto foi realizada utilizando a técnica do EGL para ambos os grupos.
O molde da area receptora preparada foi realizado utilizando papel aluminio estéril. A éarea
doadora estendeu-se da distal do primeiro pré-molar a distal do primeiro molar na regido
palatina. O molde entdo era transferido para a area doadora no palato e as bordas do molde
delimitadas com lamina de bisturi. Em seguida, removia-se o molde e incisdes mais profundas
eram realizadas nas bordas com o bisturi perpendicular ao palato, visando obter um enxerto
com aproximadamente 1.5 mm de espessura. Com a lamina de bisturi paralela removia-se o
enxerto (epitélio e enxerto conjuntivo) mantendo sua espessura uniforme. O periosteo adjacente

era mantido uma vez que o enxerto era separado e o tecido adiposo (de cor amarela) eliminado.
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Figura 2: Sequéncia operatoriapara o grupo EGL. A: Aparéncia inicial; B-D: Preparacdo da area de
recebimento; E: Estabilizacdo do enxerto gengival livre; F: Sutura; G: Curativo periodontal na area
receptora; H-J: Cobertura parcial obtida apds 30 dias, 3 e 6 meses de pos-operatorio, respectivamente.

No grupo TUN, o EGL era entdo desepitelizado utilizando uma lamina de 15C
(ZUCCHELLI et al., 2010) (Figura 3). Para isso, fez-se uso de uma gaze estéril embebida em
solugdo salina e uma placa de vidro. A consisténcia diferente (epitélio ¢ mais resistente e aspero

r

enquanto o tecido conjuntivo ¢ mais macio e mais liso) permitiu a remoc¢do do epitélio
utilizando a lamina paralela a superficie externa do enxerto. A reflexdo diferente da luz (o
epitélio reflete mais do que o tecido conjuntivo) também ajudou a distinguir clinicamente

quando o epitélio foi removido.
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Figura 3: Obtencdo do enxerto de tecido conjuntivo. A: Desepitelizagio
do enxerto gengival livre A: Enxerto gengival livre imediatamente apos
aremocao; B: Desepitelizacdo; C e D: Por¢do do tecido epitelial separada
do enxerto de tecido conjuntivo.

Apos a obtengdo do EGL desepitelizado (Figura 1F), no grupo TUN, o enxerto foi
inserido no interior do retalho e suturado em suas extremidades de maneira que estivesse
uniformemente distribuido ao longo de todo o retalho (Figura 1G). O retalho foi posicionado
coronalmente com o auxilio de sutura suspensoria [Nylon Blue (Poliamida), 5-0, TechSuture
Suturas Cirtrgicas®, Brasil) de maneira que todas as recessdes estejam recobertas pelo mesmo
sem exposi¢cdo do enxerto (Figura 1H).

No grupo EGL, o EGL convencional (epitélio e tecido conjuntivo) foi posicionado na
altura da crista 6ssea (visando o recobrimento radicular) e foi estabilizado na area receptora
utilizando uma sutura subperiosteal Unica interrompida [Nylon (Poliamida), 5-0, Shalon
Medical, Brasil] passada pelas bordas mesial e distal do enxerto e pelo tecido periosteal da area
receptora. Para garantir a maxima estabilizacdo do enxerto e minimizar o tamanho do coagulo
sanguineo entre o enxerto e a area receptora, também foi realizada uma sutura subperiosteal
adicional abaixo da borda inferior do enxerto, passada sobre ele no sentido vertical e apertada
na regido cervical dos dentes (Figura 2C). Em seguida o enxerto foi comprimido levemente
com gaze embebida em soro fisiolégico por 5 min e por fim, um curativo periodontal
(Periobond, Dentsply, Brasil) foi aplicado sobre o enxerto na area receptora.

Como medicagdes pds-operatorias foram prescritas: bochechos com digluconato de
clorexidina 0,12% (Periogard, Colgate, Brasil) duas vezes ao dia por 15 dias (a escovagao foi
interrompida na 4rea cirurgica nesse periodo); Amoxicilina 500 mg 8/8 horas por 7 dias (ou
clindamicina 300 mg 8/8 horas por 7 dias para participantes alérgicos a penicilina) para prevenir
possivel infeccdo pos-operatoria e Spidufen® (Ibuprofeno 600mg + Arginina 555 mg) 3g,
12/12h para 3 dias. Os pacientes foram orientados a tomar dipirona sddica (500 mg, 6/6h por 3
dias) em caso de dor. Em caso de dor intensa, doses adicionais de cetorolaco trometamol 10 mg
foram prescritas 8/8h por 3 dias. Todos os pacientes foram acompanhados 24 horas, 3, 7 dias e
15 dias apds a cirurgia. As suturas foram retiradas da drea doadora apds 3 dias e da area
receptora apods 2 semanas em ambos os grupos. O curativo periodontal foi removido apos 7 dias

no grupo FGG.
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B3) Acompanhamento Pos-operatorio

As medidas clinicas foram realizadas imediatamente antes do procedimento cirtirgico
(baseline), durante o procedimento e apos 1, 3, 6 e 12 meses de pds-operatorio. O tempo de
cirurgia para ambos os grupos também foi obtido. Dois examinadores calibrados fizeram os
acompanhamentos e mensuracdes clinicas utilizando uma sonda periodontal milimetrada
(Carolina do Norte, Hu-Friedy, Brasil) [Correlagdo de Person; Calibragdo intraexaminador:
=0.976 (Examinador 1) e r=0.992 (Examinador 2); Calibracdo interexaminador: r= 0.975]. Os
examinadores/participantes ndo sabiam qual procedimento clinico foi realizado no momento
das medidas (duplo-cego), porém a diferenga de coloragdao obtida pelo EGL dificultou o

cegamento do examinador.

Os seguintes parametros clinicos foram avaliados na drea receptora (Figura 4):

e Altura da Recessdo Gengival (AR): Medida da jungdo cemento-esmalte & margem

gengival livre (Figuras 4A-C);

e Profundidade de Sondagem (PS): Medida da margem gengival ao fundo do sulco

gengival (Figuras 4D-F);
e Largura da Recessdao Gengival (LR): Extensdao mesio-distal da recessao gengival

(Figura 4G);

e Nivel Clinico de Inser¢do (NCI): Medida da jun¢do cemento-esmalte ao fundo do sulco

gengival;

e Alturada Gengiva Queratinizada (AGQ): Medidadesde o ponto mais apical damargem

gengival livre até JIMG (identificada utilizando solugdo de Schiller) (Figuras 4H-J);

e Espessura da Gengiva Queratinizada (EGQ): Apds anestesia local, um espacador digital

endodontico; (Maillefer, Dentslpy) era inserido 1,5mm apical da margem gengival na
face vestibular de cada dente envolvido com pressao suave até que uma superficie dura
seja sentida. O marcador de borracha do espagador era entdo colocado em contato com

a gengiva. A distancia entre o marcador ¢ a ponta do espagador foi mensurada
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utilizando-se de um paquimetro digital e essa medida correspondente a EGQ foi
realizada no baseline, 6 e 12 meses de pos-operatorio (Figura 4K);

e Posicdo da Margem Gengival (PMGQG): distancia de um ponto de referéncia realizado no

stent personalizado até a margem gengival (Figura 4L).

Profundidade de sondagem (PS); G: Largura da recessao gengival (LR); H, I e J: Altura de gengiva
queratinizada (AGQ); K: Espessura da gengiva queratinizada (EGQ); L: Posi¢ao da Margem Gengival
(PMG); M: Comprimento do enxerto gengival livre apos a sutura (CTQE) e N: Altura do Tecido
Queratinizado no Enxerto (ATQE).

Ja no enxerto gengival foram avaliados os seguintes pardmetros clinicos (figura 4):

e Espessura do enxerto apds a remocdo (EEAR): a espessura do enxerto foi avaliada

imediatamente apo6s a remocdao utilizando uma agulha extra curta inserida
aproximadamente a 1,5mm apical daborda coronal no centro do enxerto. O marcador
de borracha do espacador digital era entdo colocado em contato com o enxerto. A
distancia entre o marcador e a ponta do espagador foi mensurada utilizando-se um
paquimetro digital e corresponde a EEAR (figura 5C);

e Espessura do enxerto apos desepitelizacao: a espessura do enxerto imediatamente antes

da sutura foi avaliada ap6s a desepitelizagdo (no grupo TUN). A medida também foi
feita da mesma forma que foi descrito no item acima;

e Comprimento do tecido queratinizado no enxerto (CTQE): dimensido mesio-distal do

enxerto na por¢ao mais coronal do enxerto utilizando a sonda periodontal (Figura 4M);

e Altura do tecido queratinizado no enxerto (ATQE): dimensdo apico-coronal do enxerto

medida na marca do stent utilizando a sonda periodontal (Figura 4N);

e Contracao do enxerto (CE): as areas de enxerto foram calculadas multiplicando ATQE

e CTQE. Emseguida, a CE foi avaliada por meio daféormula proposta por HATIPOGLU
et al. (2007)
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CE= Area pré-operatoria — Area pos-operatéria X 100

Aréa pré-operatoria

i

Figura 5: Parametros clinicos do enxerto. A: Comprimento; B: Altura; C: Espessura.

A cicatrizagdo da area receptora foi avaliada utilizando os seguintes indices:

e Indice de Reparacio de Landry: realizado na primeira, segunda e quarta semana de

poOs-operatério nos locais operados (Tabela 1). Esse indice classifica o grau de
reparagdo com base no eritema, presenga de tecido de granulagdo,
sangramento/supuracdo e epitelizacdo na area receptora. Uma pontuagdo de 1 a5 ¢
dada, em que 1 estd associado a um processo de reparo muito ruim/inadequado e 5

sendo excelente;

e Escore estético do recobrimento radicular (RES): aplicado para avaliar os resultados

estéticos apds procedimentos derecobrimento radicular em ambos os grupos (CAIRO,
et al., 2009). O sistema RES avalia cinco variaveis da area receptora apds 6 e 12 meses
do procedimento incluindo: nivel da margem gengival, contorno do tecido marginal,
textura do tecidomole, alinhamento JMG e cor gengival. 0, 3 ou 6 pontos foram usados
para avaliagdo da posicdo da margem gengival, enquanto o escore de 0 ou 1 ponto foi

usado para cada uma das outras variaveis. A pontuacao estética ideal ¢ 10;

A percepcao do participante em relagdo a area receptora foi avaliada por meio das

ferramentas abaixo:

e Escala VAS dedor: a percepcdo dador do participante foi registrada usando a escala

VAS nos locais operados. Os participantes registraram o nivel de dor na drea

receptora e doadora separadamente nos primeiros 3, 7, 15 e 30 dias apds o
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procedimento em uma escala horizontal, onde o desfecho esquerdo significa sem dor
(0), o ponto médio de dor média (50) e o desfecho direito dor intensa (100);

e Sensibilidade da dentina (DS): determinada a partir das respostas dos participantes

em relagdo a presenga ou auséncia de sensibilidade nos locais cervicais incluidos no
estudo (apds 1, 3, 6 e 12 meses), utilizando-se do jato de ar da seringa triplice para
padronizar essa avaliacdo;

e Escala VAS de Estética: Os participantes foram solicitados a expressar sua satisfagdo

geral com os resultados do tratamento nos periodos de 6 € 12 meses em uma escala
VAS, onde o desfecho esquerdo significou nada satisfeito (0), o ponto médio
razoavelmente satisfeito (50) e o desfecho direito extremamente satisfeito (100);

e Consumo de analgésicos: O consumo de analgésicos pelos participantes nos

primeiros 7 dias de pos-operatorio também foi registrado na ficha do participante.

Tabela 1: Indice de Reparagdo de Landry

Caracteristicas do Reparo

Indice de Reparacao (Ter duas ou mais das caracteristicas
abaixo)

(1) Coloragao tecidual: 50% ou mais da
gengiva eritematosa

(2) Sangramento a palpagdo

(3) Presenga de Tecido de Granulacao

(4) Margem da incisdo nao epitelizada, com
perda de epitélio além da margem de incisdo.
(1) Coloragao tecidual: 50% ou mais da
gengiva eritematosa

2. Processo de Reparo Ruim (2) Sangramento a palpacgao

(3) Presenca de Tecido de Granulacao

(4) Margem da incisdo ndo epitelizada.
(1)Coloragaotecidual: 25%a 50%da gengiva
eritematosa

3. Processo de Reparo Bom (2) Sem sangramento a palpagao

(3) Auséncia de Tecido de Granulagdo

(4) Ausénciade Tecido Conjuntivo Exposto
(1) Coloragao tecidual: Menos de 25% da
gengiva eritematosa

4. Processo de Reparo Muito Bom (2) Sem sangramento a palpagao

(3) Auséncia de Tecido de Granulagao

(4) Ausénciade Tecido Conjuntivo Exposto
5. Processo de Reparo Excelente (1) Coloragao tecidual normal sem eritema
(2) Sem sangramento a palpacéo

(3) Auséncia de Tecido de Granulagao

(4) Ausénciade Tecido Conjuntivo Exposto

1. Processo de Reparo Muito Ruim

B4) Desfecho Primario e Secundario
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A variavel primaria desse estudo foi a altura da recessao gengival avaliada por meio de
analises clinicas para area receptora. Os outros parametros clinicos descritos no item B3 foram

considerados variaveis secundarias.

B5) Analise dos dados

Os dados experimentais foram submetidos ao teste de normalidade Kolgomorov-
Smirnov. As caracteristicas demograficas dos participantes e locais de recessdo, medidas
clinicas [RD, PD, CAL, RW, KTW, GT, GMP], porcentagem de recobrimento radicular
(RC%), recobrimento radicular completo (CRC), parametros do enxerto, tempo total de
cirurgia, RES, VAS para dor e VAS para satisfagdo geral foram distribuidos normalmente. Para
as caracteristicas demograficas dos participantes e comparagdo dos locais de recessdo entre os
grupos, foi utilizado o teste t ndo pareado para idade, teste exato de Fisher para género e
classificacdo dos locais de recessdo e qui-quadrado para tipo de dentes. As medidas clinicas e
a EVA para dados de dor foram comparadas entre os grupos por meio do teste t ndo pareado,
enquanto a compara¢ao dentrode cada grupo variando o periodo experimental foi realizada por
meio do teste ANOVA para amostras repetidas complementado pelo teste de Tukey. A
comparacdo do %RC, espessura do enxerto, tempo total de cirurgia, RES, VAS para satisfacao
geral e consumo de medicamentos entre os grupos foi feita usando o teste t ndo pareado. A
comparagdo daespessura do enxerto antes e depois da desepitelizagcdo no grupo TUN foi feita
por meio do teste t pareado. O teste qui-quadrado de comparagao de frequéncias foi usado para
CRC, indice de Landry e dados de sensibilidade. As analises estatisticas foram realizadas
usando o software GraphPad Prism 6 (San Diego, CA,EUA). As diferencas foram consideradas

significativas quando o valor de p foi <0,05.
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APENDICE B - CONSORT

r CONSORT 2010 checkKlist of information to include when reporting a randomised trial*
Vi
Iltem Reported on
Section/Topic No Checklist item page No#
Title and abstract
la Identification as a randomised trial in the title 1
1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 2
Introduction
Background and 2a  Scientific background and explanation of rationale 3
objectives 2b  Specific objectives or hypotheses 4
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 4
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons 5
Participants 4a  Eligibility criteria for participants 5
4b  Settings and locations where the data were collected 5
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5-7
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were 8-10
assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons Not applied
Sample size 7a  How sample size was determined 11
7b  When applicable, explanation of any interim analyses and stopping guidelines Not applied
Randomisation: 11
Sequence 8a  Method used to generate the random allocation sequence 11
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size) Not applied
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 11
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 11

interventions
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Blinding 1la If done, who was blinded after assignment to interventions (for example, participants, care providers, those 11
assessing outcomes) and how
11b If relevant, description of the similarity of interventions Not applied
Statistical methods 12a  Statistical methods used to compare groups for primary and secondary outcomes 11-12
12b  Methods for additional analyses, such as subgroup analyses and adjusted analyses 11-12
Results
Participant flow (a 13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and were 12
diagram is strongly analysed for the primary outcome
recommended) 13b  For each group, losses and exclusions after randomisation, together with reasons Not applied
Recruitment 14a Dates defining the periods of recruitment and follow-up 12-13
14b  Why the trial ended or was stopped Not applied
Baseline data 15 Atable showing baseline demographic and clinical characteristics for each group 12
Numbers analysed 16  For each group, number of participants (denominator) included in each analysis and whether the analysis was by 13
original assigned groups
Outcomes and 17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision 14-17
estimation (such as 95% confidence interval)
17b  For binary outcomes, presentation of both absolute and relative effect sizes is recommended Not applied
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre- Not applied
specified from exploratory
Harms 19  All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) Not applied
Discussion
Limitations 20  Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 17-20
Generalisability 21  Generalisability (external validity, applicability) of the trial findings 17-20
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 17-20
Other information
Registration 23  Registration number and name of trial registry 4
Protocol 24  Where the full trial protocol can be accessed, if available Not applied
Funding 25  Sources of funding and other support (such as supply of drugs), role of funders Not applied

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications onall the items. If relevant, we also recommend reading CONSORT

extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up

to date references relevant to this checklist, see www.consort-statement.org.

# Reporting number according to the manuscript pages submitted to Clinical Oral Investigation
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ANEXO A - Parecer consubstanciado do Comité de Etica em Pesquisa da UNIFAL/MG

UNIVERSIDADE FEDERAL DE Plotoforma
ALFENAS %mrl

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pasquiza: AVALIACAD COMPARATIVA DA TECHICA DE TUNEL E D ENXERTO LIVRE MO
TRATAMENTD DE RECESSOES GENGIVAIS: ESTUDD CLINICD, CONTROLADD £

RANDOMIZADD.
Poequizador: SUTANE CRISTINA PIGOSS]
Area Temstca:
Vorsio: 2

CAAE: 43014621 2.0000.3142
Inatitulgao Proponsnts: UNIVERSIDADE FEDERAL DE ALFEMAS - UNIFAL-MG
Patrocinador Principal: Anancliamenio Propio

DADOS DO PARECER
Numero do Parecsr: 4.710.941

Apresantagio oo Projeto:

1) Pesquisa voluntarta e docants;

2) Apresaninfao 00 projEte; O presents estudo ClinkCD randomiZEno conrolaso com modelo paraelo sera
realizado na Faculdads oe Odontologla da Univershiade Fadaral de Alfenas (UNIFAL-MG) & sa8rd conduzido
de acordo com o protocole CONSORT para conduta de estudos clinlcos. Sessenta participantss (n=80) da
pesqulsa serdo Incluidos no estudo & serdo dyvididcs em relagio G0 iratamento das recessles gangleals
(RG] em quatro grupes: (1) Gupo Teste 1 (T1) (n=12): &5 AG mdltplas na regi%o anierlor da mand/bula
sars0 ratadas ullizando & tecnica de finel (1) Grupo Teste 2 (T2) (n=13): a5 RE lsola0as na reghlo antaror
da mandibula serdo tratadas utliizando a técnica do tonal fechado lateralmeante; (3) Grupo Controle 1 [C1)
[n=13): &= AG milpias na regldo anterior da mandibula serde ratatas utliizando a técnica do enxso
gengival livre (EGL); (4) Grupo Controle 2 (C2) (N=19): &5 AG ISOla0aS NA regiEo AMterkor ¢a mandibula
Earho tratadas ullizando a técnica do EGL. Em redaido ao tratamentn da arsa doadors, 05 MESMO
partcipantes SErE0 OVIAINGS 8M oS gIupos: (1) Grupo Gal (G) (N=30): & 4r65 D0EOO0IE ND PalEs S8ra
tratada UINIZENGD © g 08 SCS00 NN & N Verde; (2) Grups Coagulo (C0) (n=30): Nanhum matersl
£ard colocado na 4red ODaOOra, GPENGS O COAQUI0 58r4 mantido em poslgSo por malo de suturas. Em
relaglo G0 UStAments 0as RG, 05 pamiclpantss com recess06s MOplas 58150 Designaoos

Enderegn: Fisa Gabriel Momeiro da Eiva, 700 - Sala 0 314 E

Bairra: oo CEF: 37.130-001
UF: MG Munispio: ALFEMAS
Telsfone: (35,5701 4153 Faez (3513M01-8153 Esmail:  combe abica Sunitakmg adu be

Fgine: [ de D



UNIVERSIDADE FEDERAL DE & mo
ALFENAS W

Conisiiagde g Paiesai 471058

alestorlamants em uma proporglio de 171 para o grupo T1 ou grupo C1 @ oS particlpantss com recasses
Isoladas Sardo designanos alsatornamants &M uma proporgdoe o2 1.1 para o grupo T2 ou grupo C2. Em
redagho G0 ALNTENID da Area doAOord, 05 MeSTOs participantss (Independents 0o 1po 08 TECesEa0) Sarn
designados aleatoriamants em uma propongio de 1:1 para o grupo G ou grupe CO. Duas sequenclas de
slocaglio aleatora uma para o tratamento das RIE @ outra para o ratamento da 4res Cosoora) SerEo
realizacas UZANCD UM proQrama os randemizacan (hitp iwwiw, Randomizer.ong). Todas &= clrunglas ssrio
reslizaoas paio Masmo clrurglio que astard ciants do Tatamento GlDCSO0 oS pariclpantss, porem as
avallaghas sario reallzadas por um cinlce qua Sara Mantioo Cego &M sagao & alocapdo, para evitar &s
diferengas na avallagio.

) Financlsmenio oo projebo: Ananciamento proprio.

Objstivo da Pesquiza:
CoEivD Prmano:

O presents estudo tem como oojsivo cHmpanar 4 leonica de tnsliinel fechado latersimants & & tcrica do
EGL no tratamento de AG ksolsdas/mOlbpias na regilo snienor da mandibula.

Dibjativo Secundario:

Como objetive secundénio, propde-se awaliar o efslo do gel de 4cico hialurenico & chi verde na ciestrizagio
i 484 B0A00TS SPOS & T8MOge 00 EGL do palato.

Andliss CEP:

O objstivos 50
4. clanos & bem definkios;

D. COSMEMEs COM 4 proposiura gersd oo projata;

€. exequivels

Avallagao dos Rizcos & Banaficlos:

1) Riscos:

&) AlSco de hemomagia trans & pos Clngica durants & remogao do EGL da muctsa patating. Para minimizar
o fisco 08 hamomagla, o procadimento cirigico Serd Talto DOr um clrurghlo axpariants

pressnando s esiiuluras anatomicas & preveningo 4 sComsncla ds emorraglas. A ares onadors na
mucosa palating serd Bmitada entre & distal o primelro pré-molar abéa distal do primelio molar mnimizando
&ESIM 0 risco o8 dano na aréa palating duranie & remogao do emerto. EM caso de

Enderepn:  Fisa Gabrial Monere da S, T00 - Sala O 314 E

Bairra:  oanim CEF: 37.130-001
UF: k3 Hunicipio: ALFEMAS
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NEMOITaglas, 8sponjas Nemostanes do ColganD com aglo hemostatics o cleatrizants sardo ulllizadss. b) O
participants tembem deverd estar cents da possivel ocormancia de edema & hematomss decomentes do
descolamento do retalho. Para minkmizer esses Mlscos, 0 pariicipants s8rd Nsuido 3 TaZ6r COMPIEssas com
ko & a4 prescrito antiblobcn (amowdclling 500 mg, 8 em 8 horas por 7 dias; cindamicina 300 mg, & sm 8
horas por 7 dlas para parbcipantss léngicos & peninciing), artinfamsatono (NImesuling 100 mg, 12 am 12
horas por 3 diss) & analgésico (dipinona sodica 500 mg, 8 em & horas por 3 diss, &M ciso 08 oor) para maor
conforto pés-operaitno. c) Outros desconfortos clringicos Inciuinoo tempo de curgla extenso, apreansao do
participants & mad tambem devem sar considerades. Para minimizar tals siuspdes 1odos o6 paclantss
£8150 Instruldos sobre o procadimento 4 sar realizado de modo 4 esclarecer possivels oUvidas o ranguillzs-
los. Durants & cirurgls, sard estabeleckdo um amblents calmo @ confortavel para o paclents durante a
cirurgla. Os participantss da pesquisa lambem serio sdveridos sobre todos os culdados pds-0pSTatonios
necassaros. Ademals, oF participantss Serio devidaments acmpannados durants 1000 procasso de
recupersgdo. dj Infecpdes locals no lelto receptor podem ocomer, ne entanto podem sar minimizadas pala
reslizardo oos procedimantos sm condigdes oe assepsia (bochacho axira @ Intra-oral com digiuconabn de
ciorexdiding 0.12%, campds, sugadores & seringas ectérels e descaravels e Instrumenials asterals).
Adsmals, 5814 prescito antoblotico (smoxicling 300 mg, 8 &m 8 horas por 7 diss; cAndamicing 300 mg, B
&m & horas por 7 dias para particlpantas alérgicos 4 penineliing) pas-operatorio para prevendr o risco da
Infecgio. &) Conshiora-se tambem como rsco o 16l 08 qUE o retobAmento compISto 0us recesslas N&D &
garantido com nenhuma das técnicas propostas. Para minimizar esse rISco, Serd proposio um novo
procediments clringico na tentafiva de obisr o recobrimento completo, caso sefa desejo do paricipants, no
fingl do perioso de 12 mesas Oe Scompanhamanto. T A utilzagio do gel de cha verts e Scido Risurenico na
firea ooadora do paiaio serd Imedistaments SUSPensa NG Presenga de reagdes alengicas ou adversas. gj O
participants da pesquisa pode 58 sentll constrangldo duranie o alendimantos clinicos UMa Vaz que as
etapas opsralonas serio realizadas em uma instiulgio poblica com afta circulagio de pessoas. Para
minimizar 8556 consTangimants, os procadimantos clink:os Se30 TeA0s &m amlentes 0005 & GPSNas 05
pesquisadorss da pesqulsa terlo contato com o participants. h) Exposipio de dadosfotos clinkcas do
participants & quabra de siglio tmbém 550 considerados riscos Nessa pesquisa. O paricipants da pesquisa
£0r4 INStuloo &M relapdo & necassitade do UiZar S8Us 0dos & Motos ciinicas na publicagdo dos resultanos
da pesquisa, no entanto,

Enderegn: P Gabrial Mondeino da Elva, 700 - Sala 0 314 E

Bairna: st CEF: 37.130-001
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sarfio tomadas medidas para impedir a ldentificagdo do participante, ou seja, n&o serio publicados dados
pessoals que permitam a sua loentificagio & as folos clinkeas 130 apresentar uma tarja preta nos olhos do

participants Impedindo sua ldentificagio. Em redagio ao risco oe contaminagdo dos parficipantss com a
COVID-18 sarlo adotadas &= medidas minimizadoras descritas no projeto detalhado.

Z) Benaficios:
D= benaficins dos procadimentos clrorglcos que serdo reslizados nesse estudo Incusm o ratamento das
AG ulllizando tecnicas cascimas na Iaratura como eNicazes & Saguras. O ratamento da BG Ira faclitar o
higlenizagio, reduziveliminar a sensibilidade dentindra & prevenir & ocomencla de lesbes canvicals Canosss
& Ndo carlnsas nos paricipantes do estuto. Alem disso, No grupo G sara uilizado um gel que apressnta o
potenclal 0s aCelsar O aparD da &red ooanora

Analisa CEP:
4. 0s riscos o8 exacuRdo do projein s40 bam avalladns, Necessanos 8 estin bem descritos no projsio;

b. 05 benaficios ounoes da execugdo 4o projeto jUSNCAM 05 NSCOS CoIides;

€. para caca fsco desciiio, o pesquisador apresentou UMa correls apdio minimizadoracometiva desse rlsco

Comantarics & Conslderaghes sobre a Pasquiza:

& Maiodo da pesquiza — esta adequado aos objetivos do projsio, & atuallzado, & o malhor disponivel;
b. Referancial 1SN 01 PISOuEsa — 85t SUGEZR00 & & SURCISNES para aquilo qus S8 prople;

C. Cronograma o execugio da pesqulsa — & coerents com s objstvos proposios 8 esta atequans G
tempo de tramitagso oo projsto (Inkclo da pesquisa; KN0E2021).

Doseraphes:
Para a execuian dos procadimenios O pasqulsa (presanclals), em virude da pandemia do COVID-18,
sario adotadas medidas sanltiflas para a prevenclo e gerenclamento de todas as atividades de pesguisa,
garantindo-s8 a& apdes primondials 4 saode, minimizando prejulzos & potencials rscos,

Enderedn: R CGabrial Monisino da S, 700 - Sala 0 314 E

Bairma: oo CEP: 37.130-08H
UF: W3 Wuniciplo: ALFEMAS
Telelone: [35E701-0158 Faxz (35} 37010153 E-minil: Comibe. ahcn Sunital-mgadu b
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aléaT e prover culdado & preserdar a Integridade & assistencla dos participantss & da equipe de pesquisa.

Conzideragoes sobre o Termos 08 apressntagac obrigatona:

& Termo o Corsentiments Livie & Esdarsckio [TCLE) — presents & adequado (INgUagem adequals so
entendiments dos paricipantes da pesquisa);

b. Tenmo oe Assantimeants (TA) —n&o se aplica;

©. Termo de Assentimenio Esciarecido (TAE) — nio 56 aplica;

o. Tenmo 08 COMPOMISs0 pars UNIZSgs0 08 Danos & PTontuands (TCUD) — presanms & S0equaoo;

&. Tenmo de Anuéncia Instiucional {TAI) — presenie @ adequaco;

1. Foina 08 MOEHD - prasents & SOEqUans [SSSINAtUra oo alrsior oa FO);

g. Projeio de pesquisa completo @ ceisinado - presents @ adequado;

h. Tenmo o compromisso para desenvolvimento de protocolos de pesqulsa no periodo da pandsmia do
COTONAVIrLS (COVE-18) - [Fasants & 0aquano,

Recomsndacies:
ME0 na.

Concluzoas ou Pendancias & Lista de Inadequapies:
RABCOMaEnta-5e SMYacio.

Conglderagies Finals a critsrio do CEP:
Apde andlss a coordenagio do CEP smite parscer ad refsrendum.

Este parecar fol elaborado bassado noE documenics abalxo relacionados:

Tipo Documenio Arquivo Postagem Autor SHuagho

Informagtes Basicas| PE_INFORMACOES_BASICAS_DO_P | 11032021 Acelo

do Projsio ACLETO_ 1723258 nal 151826

Outros TCUD.pdf 11/05/2021 [SUZANE CRISTIMA | Acelo
151837 | PIiGoss]

Propio Dotainass | | Progeto.par Z20/03/2021 |SUZANE CRUSTINA | Acaln

Erochura 103610 | PIGOSSI

| Iveciigaor

TCLE / Tenmos de | TCLE pdf 2032021 [SUZANE CRISTIMA | Acelo

Assentimentio / 1:sss2 | PGosSs]

Enderan:  Fua Gabricl Moniain da Sive, 700 - Sala 0 314 E

Bairra: i CEP: 57130001
UF: W& Municiple: ALFEMAS
Telefone: [35:370H G153 Fa: (3537010153 E-mail: omibs.abcn @unital-mg. edu b
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i oo Paiessi 4.710.541
Justiiicativa da TCLE pdrf ZRN32021 | SUZANE CRISTIMNA | AcelD
Ausancla 105552 | MGOSS]
Cnonograma Cronograma. pdf ZR032021 | SUZANE CRISTINA | Acelo
10ES33 | PMGOSS]
Fodha de Rosto Folha paf 24032021 |SUZANE CRISTIMNA | Acalo
1442536 | PMGOSS]
Ouiros TermoCOWID par 2332021 | SUZANE CRISTIMNA | AcelD
162828 | PMGOSS]
Qrpamarto Crcamenio. pal 2332021 | SUZANE CRISTINA | Acelo
1681840 | MGOSS]
Dsadaragio da TALpdT 2332021 | SUZANE CRISTIMNA | AcelD
Institulcio & 161808 |PGOSS]
| INIT GEITUTIIG
Situacac do Parecss:
Apfovaoo
Hecasssita Apreclagao da COMEP:
MNEo
ALFENAS, 13 de Malo da 2021
AzzInado por:
DANIEL AUGUSTD DE FARIA ALMEIDA
(Coordenadonal
Endersfa:  Fusas Gabril Moniene da S, 700 - Sala 0314 E
Balre: oo CEP: 37130«
UF: W3 Munlsiple:  ALFENAS
Telelone: (357010153 Faez {35 37019153 E-msil:  Zombe gbcn Sunitakmg. adu by
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ANEXO B - Parecer consubstanciado do Comité de Etica em Pesquisa da UFU

@ FU UNIVERSIDADE FEDERAL DE ,
UBERLANDIAMG wﬂp

remuer e Bnes o (Fong as

PARECER CONMSUBSTANCIADD DO CEP
Elaborado pala Inctiulgdo Copartiolpants
DADGE DD FROJETD DE PEEQUISA

Tiulo da Pecquisa: AVALAGAD COMPARATIVA DA TECHNICA DE TUMEL E DO ENXERTO LIVRE MO
TRATAMENTO DE RECEESOES GENGIVAIE: ESTUDD CLIMNICD, CONTROLADC E

RAMN DO M AN
Pecquicador: SUZANE CRISTINA FI3OESI
Arsa Tematoa:
Verglo: 2

CAAFE: 45044521 2 3001.5152
In:lﬁ.ll-}ln Proponenbs: HospSal Cdonbuidgion da Universkdsce Fadaral de Ubsridnds
Fatrocinadar Prinolpal: Srancamenio Prooro

DADGE DD PARECER

Hurmsero do Parssar: SE28.514

Aprecentapdo do Projeio:

Die aordo oo o arqubio '.'l.'.'.'nLI.-"-l:.’;.D COMFARATIVA DA TECHICA DE TUMEL E DO ENXERTD LIVRE

NO TRATAMENTO DE RECESSOES GENGIVAIE: ESTUDD CLINICD, CONTROLADD E
RAMDOMIZADG®, postado em: DRA0S/202Z.

IHTF:GE'.JI;’.G-{I enyerio genghval Ivre (EGL) & wma bonica simples considerada oproosdimenio mals
eficar pars obfer aumenio genghval em sifos com guanbdade minima de genglva queratnizsds.

METODOLOGEIA - Algumas das stapas da pesguiss tymbém sarfo realzadss na Facuidade de Odonboiogia
da Universidade Federal de Ubsrandis IIn:I:ItI.Il;!I:I Co-paricipanie] r-:lurm:m:;hd-:-s paricipantes da
pEsguisy, procedimentes drirgtos & acompaniamanios pos-Operaniros.

[A) PesquissEsthudo. O presents eshido ciinloo randomiesdo conrotsdo.
[B) Tarranho da amostra. 60 participanias.

IZ] Recnatamento & abordager dos participantes - Fortanto, serlo inchuldes S0 parfidpanies

Erderepo Ay Jolio Haves de Avie 1121 Booz "187, mmia 24 - Campos Sie. MSmice

Bairm: Sars Mince CEPF == aoeendd
LU ] Wunicpio:  USENLARDLS
Tolwlore  SqLrm-415) Fan:  [SCEDSATE E-mail  copprops ufu
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nesse soiudo wma ver gue mo objetivo 1 saro £ grupos (n=15 por grupa) & o mesros pardcpani=s serdo
dirididos =m 3 grupos (ne20 por grupo] no objefws 2. Gery pemaddnoka.

(D] Local = insfruments de ooleta de dados § Experimenio - Faculdade d= Cdoniologls da Uinhers]dade

Faderal de Adfenas (UNIFAL-MG) = FaDuidade de Odomioiogis da Unhersidade Federal de Uberidndls 7
Experimenin: Snupos indervenplo, controle & placeto.

[E] Mietndologla de andlise dos dados - O dados numeéricos desse eshudo serbo avallados quants a
distribulglo =m relaglo a0 teoremia da dsirbulgio central dos dados.

[F} Desfecho Primdrio - A varduel primana desse estudo serd 3 albora da recessdo genglval gue s=ra
avallada por meko de andlises cinlcas pars Arsa recepions & porcenagem da r:dm;.!-u da ferids que sErd
avalada por melo de andlises clinicxsTolograflicas par a drea doadom. O5 oulros pardmetros clinkoos
descrios no lbem B3 serdo considerados vandvels secumdiriss.

CRITERIOE DE INCLUEAD - devem ter antre 12 & 50 anos; apresentar RG sokadas (4mm) ou Foplas em
ragifis anterior ds mandibula (derts 33 a0 43) Clesse |, 1 ow B de Wik (57) (o Recesshs fips (AT] 1 ou
RTZ (BB]]; =&r sksiemicamenbs sauddveds sem cmminl:lcal;ﬁcs-m drurgla pedodonial; ter profund dade
de sondagem menor que 3mm nos Siics aavoividos; apresentar oz denies sejecdonados adequadaments
posiclonadas, [vres de ratamenbs apdodéntics, qualquer e de rabmenic resurador, cirie ou l=sdo
cervical ndlo carlosa.

CRITERIGE DE EXCLUSAD - partidpanies gue fazem o uso de @Bbaco ou owiros Gpos de drogas;

paricdpants gue foram submeddos 3 gualquer ratamenio perodonial nos: & meses precedentes oo Inicho
exame: particlpanies gestantes: participantes que nfio aceBarem woitar nos acompanbamentos e

parficipantes que fzeram uso de antbiddcos, corfoosterildes, guimioberapioss, Funomodulador=s ou
aulros gue modfiquem o resulbadios. i=rapla pericdontal duanbs os Giimos & meses.

CROMCERANA

Andlise Esiatisfics (050SN24-05/062025)
Exjecdo dos paclentes (DSOEZ0Z1-051 22023)
Frooedimenics Cinirgicos (DS0T 202 -0SDE2024)

Erderecoe Ay oo Neess da delm 31201 - Hooe T1A”, mmia M - Camsos S MSmce

[Gairmz: Sara MInce Lo oy R FE
L1 o ] Buniogia: UELFLARDLS
Telwkms e Fan: [SECEPEG41T1 E-mail  cspEprons s s
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Publicacho do estudo em pedtdicros Infermacionais (0501 HI25-05ME2025)
Confeo; o do Rsiaitrc Clentificn (DSA1/2025-05062025)
Acompanharmenio Pds-opssraidrio (050622 1-0506IA00S]

ORGAMENTO - R§ 3,505,300

Chjeilvo da Pecquica:
CEJETIVE PRIMAR KD - O presenbs ashedio f=m oo objeSvo comparar 2 Eonica de tinelime fachado
laferalmenie & a Ecnka do BSL no ralamento de R3 IsolsdysimiBplas na regiio anterior da mandibula.

SEIETIVO SECUNDARID - Como obje=ivo s=cundiro, prople-sz avallar o efeko do g=l d= Ackdo
hialurdinico: &= cha werde na :Im‘lﬂn-;-k- da dread doadora apos A remm;!n do EGL do palato.

HIPSTEEE - A thcnica de foneltire] fechads laferaiments apresenis desempenho clinlco (recobrimento
radinular, ganio de 50 = esiabilidyds da margem genghall supsrior, igual ou infedor a iRomica do EGL no
tratarmento d= RE Soladas/miitipdas na regdo anterdor da mandibula. O wso do gl de= Acdo hlakstinko =
chd verde apsieraiarasa a deatiazacio da drea doadora em comparagiio com o grupo confrole.

Avallaghs doc Ricacc & Barefiolon:

RISCOE - a) Rlsco de hemomragla trans & pés cinirgica durante & remcglio do EGL da rucosa palabina.
Para minimizar o risco de hiemomragia, O pocedimento cinrgioo serd ef por wm crurgido experients
presEnandc ¥ esruluas ansidmicas = prevenindo a ooomiinca de hemomagias Em caso de Femomag i,
ezponjas hemaostatics de colageno com apdo Remosttios & cicarizante serfio wSiEadas. b) O participante
tambdm deverd esiar cCienbs da possheel ooomincks de edema & hemaiomas deomrenies do descolmento
do refalho. Fara minimzar esses rscos, o paficipanis =i rsiruldo a fazer oompressaes. oom gedo = Sed
prescribn amtblidicn, andinfdamaidns = analpésico pama makor conforfo pés-operabno. o) Culms desoonforios
dringicos Incluindo i=mpo d= cinurgla ext=nso, apresnsio do particpands = medo Embdsn devem e
consideradas. Para minimizar tals skagles mdos os padentes serdo nstnuldos sobre o procedimenio 8 ser
reallrado de miodo 3 esclarecer possiels dividas = iamgquilzs-ios. d) Infe:;-!-es loicals no lefio recephor
podem cCommer, no entano podem ser mnimizdas pela

Erderegs  Ax Jolio Neress e Avde T1201- Boos T1AT mmim 224 - Campos S MSicw

Bairez: Sarm MSncm CEP. g0 il
Ll r] Hunlopia:  USE FLARDLE
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realizagio dos procedimenios em condigies de assepsia. &) Considera-s2 mmbém comao rson o fato de gue
o recobrimenio compleio das recessles nlo & garantids com nenhuma das BEonlcss propostas. Fara
minimizar esss riscn, SEA proposio um novo procedimenio cimgioo na benabva de obder o recobimenbs
Dol

EEMEFICIOE - Os beneficios dos procedimentos cinirgicos que serfio realizados resse estudo Induem o
tTaEamenio das RS ubizamdo bonicas desrias na leabus cormo sficaess = seguras. O ratamenio ds 56
IrA fadiitar a kigientzagio, eduzirieiminar & sersiblidades dentindris & prevenic 3 ccoméncla de lesles
raryvicals carosxs = nfo caricsas nos paridpant=s do eshudo, SEm dizso, N0 grups © serd wilzsdo ur el
que apreEsenty O pobenc iyl de acsienr o repars o Sres doosdors.

Comeertirios & Concideragdes cobre & Pecquisa:

AL penddncias Istadas no Pamcer Consubsiancdsdo n* 55653225, de OS d& aposio de 203ZE, seguem
abalen, bem oo & resposts da equips die pesquiss & 3 andlse de afencimento ou nSa da percincis S
pehn CERLUFLL

Pendéncia 1 - Expliciar a5 siapas da pesquisa & a5 clapas da colefa de dados a senem reallzadas na
FOUPLY, Imfommando ainda o =scals tamporal de quando estas slapas serlo realbmsdss., Adeouar mos
Eens Meliodologha & Cronograma do Frojeio Deialhado.

REEFOETA - Primsiramenie QOsiarty 0F agxdecer &0 panecersta por ber analsado o projeio & Telio suss

Fial mciuldo no ibem Meindologla & stapas da pesguisa = ds ooty de dados gue serio reallzadas na
FOUFU d= maneira detalhads. S=gue sbales 0 pardgrafo sdiclonado:

“Algumas efypas da pesguiss tambem serdo realzadas e Faculdade d= Cdonbologla da Universidade
Fedeml de Uberidndis [FOURY {InstEulgdo coparidpaniel]. Na FOUFY também ser neallzado (apds
aprovaclo do CEFUPY) o recummenio = seieglo dos participanies. da pesquisa de acordo com os orfigrics
de incusdo & excusio desorbos. Apds 2 sseclo dos participantes, serd reallzado o ratamento das
recessfias gEnghmils oo descriio no tem B; o Bpo de tralEments syeoundo Sard dEInko O aoonio Dom o
Drupo &m gue o participani= fol Aiocado apds a mndomizacio. Os parfidpantes sero alendidos apds 3, 7,
1€, 30 dixs, 3, & &= 17 messs pars acompanifamerio phe-operabicis (B=m B3). Oz pardmeios clinloos
avaladcs no Inlclo do esheds

Erderego:  Av Jolc baresa e feie T100- Boos T 1AT, mele 24 - Dammos S MSmcw

Bairm:  Sarw MEStcE CEP: =B a0ead
[T 2N T vl omicimie:  LEE NLARDLS
Telwkarm:  (S40CrEed |31 Fan: [T E-mall  cepSprops ufu by
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[antes do procediments crongloo] & nos periodos de pls-operattne estlo desorios po tem B3, O meEsmo
drurgilo especiallsts em FericdonSa I/ executar oS procedimenios onirpioos em ambas as instiiulples

[FOUFY = UNIEALMMG). As andlises sarfio faitas pelos mesmos svaminadores cegos em ambas &
rsI:I:L.ll;.Ees. Oz dados cbfidos dos pardcipaniss selecionmsdos na FOUFY s=rfio induldos aos dades obbidos

dos participantes da UNIFAL na andlse estatizfcs Snal”

Fara alsnder 3 solckacio em relagio a “escaia t=mporal de quando as =tapas serdo realzadas” fol Incluldo
no Croncgrama do Projeby Cetalhado o periodo &m gue cada elapa s=rd realzads na FOURPUL A oiplda do

CrOnNograma srmonTira-ss abalinn:

ldentificacio da Etapa Inico iddirmimiaaaa) TEmming | o mmimes)
Esjecho dos participantes ma UBISAL ENanz21 s 23
Esiecho dos participantes ma FOUFY CEMOENE2 O3 0S034
Procedimenics Cirimgicos me URIFAL 0SO72021 G064
Prooedimenics CiRrgicos m FOHIPU O 1022 OIS
Acompanharmenin Pis-operatonio na UNIFAL OSATR0E Oeme2025
Acompanharments Pis-opsraidrio na FOUFU M A0Z2 IR G
Andise EdalEics OA0ENIE O3MSET0E
Comfecglo do Relaitrio Clenttfico IXCOST3E D3DE00E

Publicacho do estudo em pedodioos. Inbermacionals O3O7/202s 03H22 0

Todas as alteragles esto destacadas &m cinza no Projeto Detaifado & no Cronograma dio Frojeto

Detakiado.

ABUALISE DD CEFAUFL - Fendéincla afendida.

Conlderagdss colbire o Tommot G apracantag-bo obrigatsria:

1) Terma de compromisso da utizaco de dados assinado, dalado = carimbado pejo diretor do Hosplkal

Cdontoicgico.
Zj Justficativa da emenda.

Erderecs A Jolio Navss s A 2120 - Boos T1A”, smla 24 - Camouos Sa. MSnce

Bairm: Sars Wince CEPF. == goE i
L1 ] Hunlogia: |EENLARDLE
Tolwlors  CqrCrE4191 Fas: [SCITE4TII E-mall cepSprops wu s
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3} Ceclaragio da InsSuiglo oparipanis assinado = datado.
£} TCLE emenda &mi a0ordo [oim a5 nomas 4o SEF.
5) Projeio ermenda &m oo oo as normas do CEF.

Raoomandagpies:
Wide campo "Conclusides ou Pendincias e Lista d= inadequagles”.

Concluctes ou Pencénolac & Licta de Inadeguagbec:
As penddncias aporixdas no Farecer Consubstancisdo n® 5.565 225, de 05 de agosio de J0Z2, foram
abendidas. Fortanto, nessa versio o CEFUFU nllo snconirou nenkam Sbios SHco.

D= acordo com as atribulphes definidas nas Resolupfes CHS p® 266/ 2, GHE n® 510016 £ suas
complementares, o CEPWUFY manfesta-se pela :u:-r-:-’-’u;!u do protocoln de pesigulsa.

Frazo para a entrega dos Relabdrios Farclals ag CEF/UFU MARDONZOZY, EETEMEROIZOIE;
MARDOHIODZL, SETEMEROZ024, MARDOIZ0ZE.

Frazo para & enirega do Relabinio Final ag CEFPAUFL: AJLHO2025".

" Tolerancky mxima de 01 mes pam o airaso fa enrega dos relabdnos finals & reabno firal.

Conclderagdes Finale a crténo do CEF:
G CEP/IUFU LEMERA QUE QUALGUER MUDANGA MO FROTOCOLD DE FEEQWUIEA DEVE SER
INFORMADN, IMEDIATAMENTE, AD CEF FARA FINS DE ANALISE ETICA

O CEPIUFU alerts ques

a) Eegundo as Resolugles CHE n®£565/12 & n® 510115, o pesquisador deve manber os dados da pesquisa
£m arquive, fisico ou digital, Sob sus puarda & responsablidsde, por um periodo minko

Erdereco  Ax Jolic Naress de Aede 713 - Boos T1A” mmle T4 - Camoos S Mo

Bairmz: Sarm MEmcE CEF: -
WP MG Municigic:  |ISE NLAKILS
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Coarpiramciio 3o o DI 5 4
e 5 cinoo] amces apds o Brmin 3y pesguisa;

b O CEF/URU podera, por escolha aleatdra, vishar o pesguisador para confer@mcla dio relabdrio =
documentagio pertineni= ao projeto;

c) A aprovacio do profocoko de pesgulsa pelo CEPAUFU dé-se em decomincda do atendmento &s
Resclugles CME n® 466112 & n® 590716 & sus complementares, ndo Implcando ra gualldade centifica da
DESuUS.

ORIENTAZOES AD PESQUISADNR:

= & participant= da p=sguiss i=m & Ihendade de recusar-se a3 pardcipar ou relier seu consentmenio em
qualquer fase da pesquiss, sem p:ﬂalnl;iu & B prejulso [Hl:i-:lu-;ﬂ-:ﬁ CM:E n® 46612 & m@ SA0ME) &

deve recetssr uma via original do Termo de Cons=ntimenio Lvwre = Esclareckdo — TCLE, ma infegra, por e
Assinesdo.

- O pesquissdor deve deserpolier & pesquisa conforme delimesds mo profoccio aprovado pels CEFAURL &
descontinuar o estudo apds a andllse, peio CEP gue aprovou o profocolo [Resoluclio CMNE p* 466/12), das
rarfies & dos molives para a descontireidade, aguandando a emissio do panscer, exceln quanda perosber

risco o daro nSo previsto @0 partcipants ou guands constatar & supserioridsds de ragime oherscido & um
dos grupos da pesquisa gue requeiram acko medat.

- 0 CEF deve sir informada de iodos of efelios adversos ou falns nelevanies que alerem o CUrsd normal do
estudo (Rescluclo CHE n® 466M2). E papel do pesquisador assegurar meddas Imediatas & adequadss
frenis 3 evento adverso gRve conmide (mesmo gue tenfa sido em outro ceniro); = enviar a oéficaglo ao
CEP & & Aginrcia Nacional d= Vigldncis Saniira — ANYISA — apresentando 0 SEU posicionamento.

- Eventuals I'I'Iﬂl:"ﬂm;kﬂ oU eyt 30 profccolo deverm Ser apresentsdas ao CEP de forma clars e

sucinta, destacamds a parte do protocols a ser modficada & suss justficafivas. No caso de projelos do
Grupo | ou |1, apresentados & ANYVIEA, o pesquisador ou patrocinador mmbam deve

Erderegs Ay Jolic Naess os A 312 - Boos T1AT mele 24 - Camsos S Wamce

Bairmz: Sams Wincs CEP: == g0e il
L1y Bunicigic:  USERLAKDLS
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Ecis parscsr fol slaborado bacsado not dooumenios abalx o mlacloredoc:

Qe ™™

Rforma-ka, snviando o panscer aprobattnic 9o CEF, pars ser anexado 30 proloooio Inlcal I:EE"'..-DLII;HI:I o

Tipo Doourmenhn Arquien Postagem Aashor Shuszio
Irl‘ﬂTnal;-!Ei-Hﬂdl:ﬂs FE_INFORMACOEE_SASICAS DD _F oefoaanz Ao
do Brod s ROJETCS 1563547 gt 159:01:18
{CAautres Resposts paf 09M0AR0IZE |EUZANE CRISTIMA Ao

f18:59:38 FE3IC5E3]
Projetn: Derado /| Projeto. pd? 09M0AR0IZE |EUZANE CRISTIMA Ao
Ernchurs i8:58:47 FE3CES]
| ImvesSigador
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ANEXO C — Normas da revista Clinical Oral Implants Research

Instructions for Authors

Types of papers

Papers may be submitted for the following sections:

Research Article

Reviews

Brief Report — with up to 2000 words and up to two figures and/or tables

Correspondence (Discussion paper)

Debate (Letter to the Editor)

Perspective (by Editor invitation only)

Perspective articles are focused articles on topics of interest toa broad audience, but are written
from a personal viewpoint. They are intended to provide a forum to be more speculative than
Reviews, but should remain balanced and are intended to cover timely and relevant topics.
These articles are peer reviewed.

Limited to 1,500-3,000 words (excluding abstract, references and figure legends); Unstructured
abstract 200 words; 4 tables/figures; 60 references

It is the general policy of this journal not to accept case reports and pilot studies.

Title Page

The title page should include:

The name(s) of the author(s)

A concise and informative title

The affiliation(s) and address(es) of the author(s)

The e-mail address, telephone and fax numbers of the corresponding author

Abstract

Please provide a structured abstract of 150 to 250 words which should be divided into the
following sections:

Objectives (stating the main purposes and research question) 77

Materials and Methods

Results

Conclusions

Clinical Relevance

These headings must appear in the abstract.

Keywords
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Please provide 4 to 6 keywords which can be used for indexing purposes.

Text

Text Formatting

Manuscripts should be submitted in Word.

Use a normal, plain font (e.g., 10-point Times Roman) for text.

Use italics for emphasis.

Use the automatic page numbering function to number the pages.

Do not use field functions.

Use tab stops or other commands for indents, not the space bar.

Use the table function, not spreadsheets, to make tables.

Use the equation editor or MathType for equations.

Save your file in docx format (Word 2007 or higher) or doc format (older Word versions).
Manuscripts with mathematical content can also be submitted in LaTeX. We recommend using
Springer Nature’s LaTeX template.

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation of a
reference included in the reference list. They should not consist solely of a reference citation,
78 and they should never include the bibliographic details of a reference. They should also not
contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical data).
Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the
title page. The names of funding organizations should be written in full.

References

Citation

Reference citations in the text should be identified by numbers in square brackets. Some

examples:
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1. Negotiation research spans many disciplines [3].

2. This result was later contradicted by Becker and Seligman [5].

3. This effect has been widely studied [1-3, 7].

Reference list

The list of references should only include works that are cited in the text and that have been
published or accepted for publication. Personal communications and unpublished works should
only be mentioned in the text.

The entries in the list should be numbered consecutively.

If available, please always include DOIs as full DOI links in your reference list (e.g.
“https://doi.org/abc’). 79

Journal article

Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L (2009) Effect
of high intensity intermittent training on heart rate variability in prepubescent children. Eur J
Appl Physiol 105:731-738. https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al” in long author lists
will also be accepted:

Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl J Med
965:325-329

Article by DOI

Slitka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine production.J Mol
Med. https://doi.org/10.1007/s001090000086

Book

South J, Blass B (2001) The future of modern genomics. Blackwell, London

Book chapter

Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of modern genomics,
3rd edn. Wiley, New York, pp 230-257

Online document

Cartwright J (2007) Big stars have weather too. IOP Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

Dissertation

Trent JW (1975) Experimental acute renal failure. Dissertation, University of California
Always use the standard abbreviation of a journal’s name according to the ISSN List of Title
Word Abbreviations, see

ISSN.org LTWA 80
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If you are unsure, please use the full journal title.

Authors preparing their manuscript in LaTeX can use the bibliography style file sn-basic.bst
which is included in the Springer Nature Article Template.

Tables

All tables are to be numbered using Arabic numerals.

Tables should always be cited in text in consecutive numerical order.

For each table, please supply a table caption (title) explaining the components of the table.
Identify any previously published material by giving the original source in the form of a
reference at the end of the table caption.

Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for
significance values and other statistical data) and included beneath the table body.

Artwork and Illustrations Guidelines

Electronic Figure Submission

Supply all figures electronically.

Indicate what graphics program was used to create the artwork.

For vector graphics, the preferred format is EPS; for halftones, please use TIFF format.
MSOffice files are also acceptable.

Vector graphics containing fonts must have the fonts embedded in the files.

Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

Line Art

Definition: Black and white graphic with no shading.

Do not use faint lines and/or lettering and check that all lines and lettering within the figures
are legible at final size.

All lines should be at least 0.1 mm (0.3 pt) wide.

Scanned line drawings and line drawings in bitmap format should have a minimum resolution
of 1200 dpi.

Vector graphics containing fonts must have the fonts embedded in the files.

Color Art

Color art is free of charge for online publication.

If black and white will be shown in the print version, make sure that the main information will
still be visible. Many colors are not distinguishable from one another when converted to black
81 and white. A simple way to check this is to make a xerographic copy to see if the necessary
distinctions between the different colors are still apparent.

If the figures will be printed in black and white, do not refer to color in the captions.
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Color illustrations should be submitted as RGB (8 bits per channel).

Figure Lettering

To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

Keep lettering consistently sized throughout your final-sized artwork, usually about 2-3 mm
(8—12 pt).

Variance of type size within an illustration should be minimal, e.g., do not use 8-pt type on an
axis and 20-pt type for the axis label.

Avoid effects such as shading, outline letters, etc.

Do not include titles or captions within your illustrations.

Figure Numbering

All figures are to be numbered using Arabic numerals.

Figures should always be cited in text in consecutive numerical order.

Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures, continue the
consecutive numbering of the main text. Do not number the appendix figures,"A1, A2, A3, etc."
Figures in online appendices [Supplementary Information (SI)] should, however, be numbered
separately.

Figure Captions

Each figure should have a concise caption describing accurately what the figure depicts. Include
the captions in the text file of the manuscript, not in the figure file.

Figure captions begin with the term Fig. in bold type, followed by the figure number, also in
bold type.

No punctuation is to be included after the number, nor is any punctuation to be placed at the
end of the caption.

Identify all elements found in the figure in the figure caption; and use boxes, circles, etc., as
coordinate points in graphs.

Identify previously published material by giving the original source in the form of a reference
citation at the end of the figure caption.

Figure Placement and Size

Figures should be submitted within the body of the text. Only if the file size of the manuscript
causes problems in uploading it, the large figures should be submitted separately from the text.
When preparing your figures, size figures to fit in the column width.

For large-sized journals the figures should be 84 mm (for double-column text areas), or 174

mm (for single-column text areas) wide and not higher than 234 mm.
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For small-sized journals, the figures should be 119 mm wide and not higher than 195 mm.
Permissions

If you include figures that have already been published elsewhere, you must obtain permission
from the copyright owner(s) for both the print and online format. Please be aware that some
publishers do not grant electronic rights for free and that Springer will not be able to refund any
costs that may have occurred to receive these permissions. In such cases, material from other
sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your figures,
please make sure that

All figures have descriptive captions (blind users could then use a text-to-speech software or a
text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying information (colorblind users
would then be able to distinguish the visual elements)

Any figure lettering has a contrast ratio of at least 4.5:1

Supplementary Information (SI)

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter. This feature
can add dimension to the author's article, as certain information cannot be printed or is more
convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors should read the
journal’s Research data policy. We encourage research datato be archived in data repositories
wherever possible.

Submission

Supply all supplementary material in standard file formats.

Please include in each file the following information: article title, journal name, author names;
affiliation and e-mail address of the corresponding author.

To accommodate user downloads, please keep in mind that larger-sized files may require very
long download times and that some users may experience other problems during downloading.
High resolution (streamable quality) videos can be submitted up to a maximum of 25GB; low
resolution videos should not be larger than 5GB.

Audio, Video, and Animations

Aspect ratio: 16:9 or 4:3

Maximum file size: 25 GB for high resolution files; 5 GB for low resolution files
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Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts, mdv, 3gp
Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for long-term viability.
A collection of figures may also be combined in a PDF file.

Spreadsheets

Spreadsheets should be submitted as .csv or .xlsx files (MS Excel).

Specialized Formats

Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica notebook), and
.tex can also be supplied.

Collecting Multiple Files

It is possible to collect multiple files in a .zip or .gz file.

Numbering

I supplying any supplementary material, the text must make specific mention of the material
as a citation, similar to that of figures and tables.

Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the animation
(Online Resource 3)", “... additional data are given in Online Resource 4”.

Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.

Captions

For each supplementary material, please supply a concise caption describing the content of the
file.

Processing of supplementary files

Supplementary Information (SI) will be published as received from the author without any
conversion, editing, or reformatting.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

The manuscript contains a descriptive caption for each supplementary material

Video files do not contain anything that flashes more than three times per second (so that users
prone to seizures caused by such effects are not put at risk).

Clinical Trial Registration

Clinical trials must be registered prior to submission of manuscripts. The registration site must
be publicly available in English.

Author contributions
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In absence of specific instructions and in research fields where it is possible to describe discrete
efforts, the Publisher recommends authors to include contribution statements in the work that
specifies the contribution of every author in order to promote transparency. These contributions
should be listed at the separate title page.

Affiliation

The primary affiliation for each author should be the institution where the majority of their
work was done. If an author has subsequently moved, the current address may additionally be
stated. Addresses will not be updated or changed after publication of the article.

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted principles of
ethical and professional conduct have been followed, authors should include information
regarding sources of funding, potential conflicts of interest (financial or non-financial),
informed consent if the research involved human participants, and a statement on welfare of
animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section entitled
“Compliance with Ethical Standards” when submitting a paper:

Disclosure of potential conflicts of interest

Research involving Human Participants and/or Animals

Informed consent

Please note that standards could vary slightly per journal dependent on their peer review
policies (i.e. single or double blind peer review) as well as per journal subject discipline. Before
submitting your article check the instructions following this section carefully.

The corresponding author should be prepared to collect documentation of compliance with
ethical standards and send if requested during peer review or after publication.

The Editorsreserve the right to reject manuscripts that donot comply with the above-mentioned
guidelines. The author will be held responsible for false statements or failure to fulfill the

above-mentioned guidelines.



