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RESUMO

Objetivo: Avaliar o papel do fendtipo gengival nos pardmetros de saude peri-implantar
em torno de implantes de nivel de tecido mole em pacientes tratados com
overdentures mandibulares. Materiais e Métodos: Vinte e sete pacientes edéntulos
receberam 2 ou 4 implantes na mandibula para reter uma overdenture. O fendétipo
gengival (largura e espessura da mucosa queratinizada [KG]) foi avaliado antes da
cirurgia. Os dados foram correlacionados com o indice de Placa [PS], Sangramento &
Sondagem [BoP], Profundidade de Sondagem [PD] e Margem da Mucosa Peri-
Implantar [ML] no inicio e 4 anos apds o carregamento, e posteriormente estratificados
de acordo com a regido da mandibula (anterior/posterior). O coeficiente de correlagéo
de Spearman e os testes de Shapiro Wilk, Wilcoxon, Levene e U de Mann-Whitney
foram utilizados para analise estatistica (p<0,05). Resultados: Os dados de 15
pacientes (n= 46 implantes) foram avaliados no seguimento de 4 anos. As médias
gerais da largura vestibulo-lingual do KG e da espessura do tecido mole foram 5,26 +
1,95 mm e 2,21 £ 1,05 mm, respectivamente. A prevaléncia geral de mucosite peri-
implantar variou de 80,5% a 90,4% no inicio e 4 anos, respectivamente.
Independentemente da regido do implante, o fendtipo gengival mostrou uma
correlagdo significativa com o ML lingual na linha de base, enquanto na regido
posterior foi observada uma correlagao significativa entre a espessura do tecido mole
com o ML vestibular e PD aos 4 anos (p = 0,011). Nao houve correlagao significativa
para nenhum outro parametro peri-implante em até 4 anos de acompanhamento na
avaliacdo geral (n=46). Conclusao: No geral, o fendtipo gengival ndo influenciou os
parametros de saude peri-implantar a médio prazo que justificaria a escassez ou
auséncia de KG como fator de risco para mucosite ao redor de implantes em nivel de
tecido mole.

Palavras-chave: implante dentario; arcada edéntula; fenotipo; sangramento gengival
exploratério; saude peri-implantar.



ABSTRACT

Aim: To evaluate the role of the gingival phenotype on peri-implant health parameters
around soft tissue-level implants in patients treated with mandibular overdentures.
Materials and Methods: Twenty-seven edentulous patients received 2 or 4 implants
in the mandible to retain an overdenture. Gingival phenotype (width and thickness of
keratinized mucosa [KG]) was assessed before surgery. Data were correlated with
Plaque Index [PS], Bleeding on Probing [BoP], Probing Depth [PD] and Peri-Implant
Mucosal Margin [ML] at baseline and 4 years after loading, and later stratified
according to the region of the mandible (anterior/posterior). Spearman’s correlation
coefficient and Shapiro Wilk, Wilcoxon, Levene and Mann-Whitney U tests were used
for statistical analysis (p<0.05). Results: Data from 15 patients (n= 46 implants) were
assessed at the 4-years follow-up. The overall means of bucco-lingual width of KG and
of the soft tissue thickness were 5.26 £ 1.95 mm and 2.21 + 1.05mm, respectively.
Overall prevalence of peri-implant mucositis ranged from 80.5% to 90.4% at baseline
and 4-years, respectively. Regardless of the implant region, gingival phenotype
showed a significant correlation with the lingual ML at baseline, whereas in the
posterior region a significant correlation was observed between the soft tissue
thickness with the buccal ML and PD at 4 years (p=0.011). There was no significant
correlation for any other peri-implant parameter at up to 4 years of follow-up in the
overall assessment (n=46).Conclusion: Overall, the gingival phenotype did not
influence the mid-term peri-implant health parameters that would justify the scarcity or
absence of KG as a risk factor for mucositis around soft tissue level implants.

Keywords: dental implants; edentulous jaw; phenotype; gingival bleeding on probing;
peri-implant tissues.
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1 INTRODUGAO

O processo de cicatrizacido dos tecidos moles apds a colocagao do implante da
origem a mucosa peri-implantar, estabelecida pela formacdo de mucosa mastigatoria
(MC) e/ou de revestimento (Ten Cate, 1998; Araujo e Lindhe, 2018). O estado de
saude desta mucosa € crucial para o sucesso do tratamento com implantes, o qual é
dependente de fatores relacionados ao paciente (habitos de higiene, tabagismo,
doengas sistémicas, historia prévia de periodontite, sistema imunoldgico, etc.), ao
implante (macro e microgeometria, conexado protética, posigao, etc.) e ao sitio do
implante (fendtipo tecidual) (Puisys e Linkevicius, 2015; Glven et al., 2020).

As doengas peri-implantares ocorrem através do desequilibrio entre o desafio
bacteriano e a resposta imunoldgica do paciente, gerando processos inflamatorios a
nivel de tecido mole (mucosite peri-implantar) ou também ao osso de suporte
(periimplantite) (Araujo e Lindhe, 2018). O 9° Workshop Europeu de Periodontologia
descreveu semelhancgas da etiologia e patogenecidade desse processo com aquele
observado na gengivite e periodontite (Jepsen et al., 2015). Por isso, considera-se que
o histérico de perda dentaria pela periodontite torna o individuo suscetivel, também,
as doencgas peri-implantares (Karoussis et al., 2003; Mayfield e Lang (2010;
Busenlechner et al., 2014). Além disso, processos inflamatérios dos tecidos peri-
implantares sao rotineiramente relacionados a infeccdo bacteriana cronica que se
estabelece no microgap resultante da conexao implante-pilar protético (Wu et al.,
2020; Mortazavi et al., 2021). Implantes ao nivel do tecido ésseo, ou abaixo dele,
apresentam esta conexao rente ao osso marginal, onde normalmente é relatado perda
ossea (Cochran et al., 2009; Tesmer et al., 2009; Caetano et al., 2019). Por isso,
implantes ao nivel de tecido mole, ou implantes de corpo unico, foram desenvolvidos
com uma projecado da sua plataforma que se estende até a superficie da mucosa,
afastando verticalmente o microgap da crista 6ssea (Lauritano et al., 2020). Seu
impacto positivo nos parametros clinicos de saude peri-implantar sdo notaveis, mas
ainda ha controvérsias na literatura sobre a estabilidade 6ssea marginal (Flores et al.,
2018; Caetano et al., 2019; Garaicoa-Pazmino et al., 2021).

A presenga de mucosa mastigatéria € relacionada ao sucesso da terapia com
implantes devido a sua forte adesao ao peridsteo e seu revestimento por um epitélio
queratinizado que garantem resisténcia e elevado limiar de sensibilidade ao tecido

(Ten Cate, 1998). Estudos sugerem que ela favorece a higienizagdo e diminui o
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acumulo de placa — principal fator etiolégico da mucosite peri-implantar, condigéo
predisponente da periimplantite (Ladwein et al., 2015; Souza et al., 2016). A literatura
que defende a sua importancia diverge sobre o que poderia ser considerado adequado
ou suficiente em termos de quantidade para o sucesso do implante, mas sugere, em
pacientes parcialmente desdentados, uma faixa minima com 2mm de largura em
todas as suas faces para o controle eficiente do acumulo de placa e alcance de
menores indices de inflamagdo e recessao dos tecidos moles (Schrott et al, 2009;
Zigdon e Machtei, 2008; Akcali et al., 2017; Perussolo et al., 2018). Por isso, tem sido
sugerida em areas planejadas para a colocagdo de implantes e onde ndo ha
quantidade suficiente de tecido queratinizado, a modificagdo cirurgica prévia ou
simultanea do fen6tipo gengival, por meio de procedimentos regenerativos (Meffert et
al, 1992; Rocuzzo et al., 2016; Thoma et al., 2018; De Bruyckere et al., 2020).

Em paralelo, alguns estudos demonstram ndo haver correlagdo entre a
presenca da MC com os parametros clinicos de saude peri-implantar, e que implantes
podem ter altas taxas de sobrevida e sucesso mesmo na auséncia de mucosa
mastigatoria (Adell et al., 1990; 1986; Sicilia e Botticell, 2012; Garaicoa-Pazmino et
al., 2021; Ravida et al., 2022). O pensamento atual sugere que a presenga da MC se
limita a simplificagdo dos procedimentos de higiene bucal, o que poderia resultar em
menores indices de inflamagdo (Gobbato et al., 2013). Uma revisdo sistematica
recente sugere que onde ha uma higiene adequada, a presenca de MC pode nao ser
imprescindivel, e que a literatura atual € incapaz de definir a sua auséncia como fator
de risco para o implante (Ravida et al., 2022).

A literatura é escassa de estudos que avaliem relagdes causais da mucosite
e periimplantite (Thoma et al., 2018) em pacientes desdentados totais. Isso explica o
pouco conhecimento sobre a influéncia que o fendtipo gengival em areas edéntulas
exerce sobre os futuros parametros clinicos de saude dos tecidos moles peri-
implantares. A hipétese nula a ser testada neste trabalho é a de que nio ha diferenca
nos parametros clinicos de saude peri-implantar entre regides edéntulas com muito
ou pouca MC disponivel previamente a instalacdo do implante. Por isso, o objetivo
deste trabalho foi avaliar a influéncia do fenétipo gengival na saude peri-implantar de
implantes de nivel de tecido mole retendo préteses removiveis em desdentados totais

mandibulares.
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2 REVISAO DA LITERATURA

2.1. EDENTULISMO

A diminuicdo da prevaléncia de edentulismo nas ultimas décadas é atribuida,
entre outros fatores, ao carater preventivo da Odontologia Moderna, avangos na
Odontologia Restauradora e adogéo de politicas publicas de saude bucal (EMAMI et
al., 2013). Contudo, tendéncias demograficas, como o aumento do tamanho e
expectativa de vida da populagéo, ndo devem ser negligenciadas (TURKYLMAZ et al.,
2010). A perda dos dentes ainda caracteriza um problema de saude publica em todo
o mundo, com taxas de prevaléncia discrepantes devido a forte associacdo com
fatores socioeconémicos (MILLAR et al., 2005).

A periodontite é tida como a principal causa para a perda dos dentes. E uma
condigao inflamatéria dos tecidos moles e duros que protegem e sustentam os dentes,
respectivamente, induzida pela placa bacteriana e mediada por habitos do hospedeiro
(Lindhe e Meyle, 2008). Kassebaum et al. (2014), em uma revisdo sistematica,
estimaram que 11% da populagdo mundial apresentava periodontite, sendo a sexta
condigdo crbnica mais prevalente no mundo. Sua patogenicidade € agravada com
habitos e condi¢des cronicas de saude dos acometidos, principalmente na populacao
idosa acima de 65 anos, levando até mesmo a quadros de edentulismo total. A taxa
de edentulismo é variavel entre cada regido do mundo devido a forte associagdo com
fatores socioecondmicos. Como exemplo, vemos os Estados Unidos com 15% da
populagao entre 65 e 74 anos edéntula total, comparados aos 55% da populacao
brasileira de mesma faixa etaria (RIBEIRO et al., 2011; DYE et al., 2012).

2.2. TERAPIA COM IMPLANTES

Desde a descoberta da osseointegragao por Branemark, em 1965, os implantes
dentarios tornaram-se uma opcéo confiavel de reabilitagcdo protética de perdas
dentarias unitarias ou multiplas, restabelecendo a funcao e a estética. Anteriormente,
a reabilitacdo de pacientes edéntulos totais era baseada unicamente na confecgcao de
proteses totais convencionais removiveis ou suportada por raizes remanescentes sem
comprometimento periodontal. Contudo, com o advento dos implantes

osseointegrados, pacientes edéntulos passaram a contar com opg¢des de reabilitagdes
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totais suportadas por implantes, fixa (prétese hibrida) ou removivel (overdenture), de
maior previsibilidade. Em seu estudo clinico, Wismeijer et al. (1997) atribuiram um
efeito socializante na utilizagdo de implantes em pacientes edéntulos totais,
provavelmente devido ao maior conforto proporcionado na utilizagdo das
sobredentaduras implantorretidas. Implantes enddsseos podem ser utilizados de
forma previsivelmente segura para retengdo de sobredentaduras mandibulares
(Battenburg et al., 1998).

Altas taxas de sobrevivéncia tém sido documentadas desde a descoberta e a
implementagao dos implantes osseointegrados em tratamentos reabilitadores, mas o
sucesso no tratamento com implantes ndo deve considerar apenas isso: aspectos
técnicos, protéticos e bioldgicos dos tecidos moles repercutem sobre essas taxas.
Busenlechner et al. (2014) relatou os fatores de risco relacionados ao tratamento com
implantes: o tabagismo e histéria pregressa de periodontite (condi¢des inflamatérias
cronicas) foram os fatores que mais se destacaram com valores estatisticamente
significativos na avaliagcéo de risco. Isso refor¢ca a importancia da saude dos tecidos

peri-implantares no planejamento e manutengao do tratamento.

2.3. SAUDE PERI-IMPLANTAR

Uma revisao sistematica da epidemiologia da doenga peri-implantar buscou
quantificar a sua prevaléncia (Derks e Tomsi, 2015), apontando prevaléncias médias
ponderadas de 43% (IC 95%: 32-54%) para mucosite peri-implantar e 22% (IC 95%:
14-30%) para periimplantite. Segundo Lee et al. (2017), em sua reviséo sistematica,
cerca de 30% de todos os implantes e 47% de todos os pacientes com implantes terao
mucosite peri-implantar, enquanto 10% de todos os implantes e 20% de todos os
pacientes apresentardo um quadro de periimplantite. Posteriormente, um estudo
publicado por Rodrigo et al. (2018) endossou essa afirmativa ao sugerir que 1 em cada
2 implantes instalados desenvolvera alguma patologia peri-implantar.

Mombelli et al. (1987) avaliaram a microbiota presente em amostras de placa
intrassulcular de pacientes com rebordos totalmente edéntulos com mais de 1
implante suportando proteses totais removiveis. Seu objetivo era de qualificar a
microbiota responsavel pela inflamacdo, na auséncia de remanescentes dentarios
naturais. Em seu modelo de analise, apds avaliagéo clinica e radiografica, comparou

amostras de todos os sitios implantados em pacientes saudaveis com amostras de
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pacientes que apresentavam sitios saudaveis e ndo saudaveis. Amostras do mesmo
paciente de sitios com e sem doenga mostraram diferencas consideraveis, indicando
que doencas peri-implantares podem ser local-especificas causadas por
microorganismos patogénicos presentes localmente. Apds analise das culturas, os
autores concluiram que os microorganismos encontrados em sitios afetados por
doenca e até mesmo com falha do implante foram fortemente associadas com
microorganismos presentes em sitios com doenga periodontal (de acordo com o
publicado na literatura até entdo), incluindo microbiota envolvida diretamente na
inflamagéo gengival, profundidade aumentada de bolsas periodontais e quadros de
gengivite ulcerativa necrosante aguda.

Karoussis et al. (2003) publicaram dados de um acompanhamento longitudinal
de 10 anos apds a colocacéo de 112 implantes em dois grupos de individuos alocados
de acordo com o seu histérico positivo ou negativo de periodontite como causa das
perdas dentarias. Os grupos com (grupo A) e sem (grupo B) histérico de periodontite
apresentaram taxas de sobrevida dos implantes de 90,5% e 96,5%, respectivamente.
Os indices de placa acumulada, profundidade de sondagem e recessdo da mucosa
peri-implantar foram mais altos para o grupo com histérico de periodontite, com
diferencga estatisticamente significativa na incidéncia de alguma complicagao biolégica
ao longo dos 10 anos de acompanhamento (A: 28,6%; B: 5,8%). Os autores
concluiram que pacientes com dentes perdidos devido a periodontite cronica e
reabilitados com implantes demostraram menores taxas de sobrevivéncia dos
implantes e maiores indices de doenca peri-implantar comparados a pacientes que
perderam seus dentes por outro motivo.

Mayfield e Lang (2010), em uma revisdo narrativa da literatura acerca das
doencas periodontais e peri-implantares, encontraram semelhancgas nos parametros
etiologicos, patogénicos, fatores de risco, fatores diagndsticos e condutas de
tratamento. Os autores relataram que ha transmissibilidade da infecgdo periodontal
de remanescentes dentarios para sitios edéntulos receptores de implantes. No
entanto, uma resposta imunolégica do hospedeiro frente a infecgdo peri-implantar
parece ser mais exacerbada e de mais dificil controle, apesar da semelhancga entre os
patdogenos envolvidos. Isso evidencia a importancia da prevengao e diagndstico
precoce. Por fim, concluiram que os pacientes com historico prévio de doenca
periodontal podem ser considerados mais suscetiveis a doencgas peri-implantares do

qgue pacientes sem histdrico, devido as semelhancas dos cursos das doencas.
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Estudos avaliando a saude peri-implantar de paciente edéntulos totais
reabilitados com overdentures (maxilares e/ou mandibulares) retidas por implantes
sdo ainda insuficientes e inconclusivos, mas ja demonstram altas taxas de mucosite
peri-implantar em médio e longo tempos de acompanhamento (Onclin et al., 2022).
Meijer et al. (2014) demonstraram que a mucosite peri-implantar e a periimplantite
ocorrem também na populagdo edéntula total, em altos niveis de prevaléncia.
Relataram taxas de mucosite peri-implantar de 41,2% e 47%, a nivel do implante, em
5 e 10 anos de acompanhamento, respectivamente, em pacientes reabilitados com
overdentures mandibulares. Onclin et al (2022) também relataram que implantes
suportando overdentures maxilares apresentaram altas taxas de prevaléncia de
mucosite peri-implantar, em 5 e 10 anos de acompanhamento (17,1% e 35,2%,

respectivamente).

2.4. IMPLANTE TISSUE-LEVEL

Schroeder et al. introduziram, em 1981, os implantes de “corpo Unico”, ou
(Tissue Level, Figura 1), para minimizar as desvantagens do microgap resultante da
conexao entre implante e pilar protético, até entdo mantido a nivel ésseo. Esta
modificagdo na macrotopografia do implante buscou evitar a contaminagéo observada
comumente na conexao implante-pilar e diminuir as micro movimentagbes da
conexao. A avaliacéo foi feita em macacos e resultou em dados promissores. Segundo
os autores, quando associados a um tecido imével e fixo (mucosa queratinizada) e a
boas condi¢bes de higiene, um contato intimo entre a mucosa e o implante péde ser
observado. Por ultimo, os autores relacionaram isso a orientacdo funcional e ao
arranjo das fibras observados em cortes histolégicos, semelhantes ao que ocorre na

denticao natural.
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. L Nivel fecido mole

Nivel dsseo

Figura 1. Representagéo esquematica de um implante TL (Tissue-Level, Straumann® Dental Implant
System).
Fonte: Straumann Dental Implant System, 2022.

Buser et al. (1992) publicaram resultados de avaliagbes de cortes histologicos
dos tecidos peri-implantares em torno de 24 implantes ndo submersos, a nivel de
tecido mole, colocados em caes da raga beagle. Em 4 meses de pos-operatorio, todos
os implantes apresentaram osseointegracdo e arquitetura importante a nivel de
tecidos moles (semelhantes aquelas ao redor de dentes naturais): estrutura epitelial
com sulco peri-implantar e tecido conjuntivo denso e em contato direto com a
superficie do implante, com poucos vasos sanguineos e sem mais sinais de
inflamacdo. Os autores concluiram que implantes ndo submersos ao nivel de tecido
mole alcangam o6tima integragao tecidual.

Buser et al. (2012) publicaram dados retrospectivos de 496 implantes
instalados a nivel de tecido mole em pacientes parcialmente dentados com 10 anos
de acompanhamento. A analise demonstrou taxa de sobrevivéncia de 98,8% dos
implantes. Um alto indice de saude para mucosa peri-implantar foi alcangcado baseado
no indice de sangramento a sondagem. Para os autores, os implantes tiveram em
meédia 1 sitio com sangramento positivo (dos 4 avaliados), e isso foi considerado como
um sucesso clinico. Os autores atribuiram o sucesso ao fato de a amostra apresentar
baixo indice de periodontite na denticgdo remanescente e de habitos deletérios (ex:
fumante), além de apresentar bons habitos de higiene.

Uma revisdo sistematica publicada em 2020 (Cosola et al. 2020) buscou
responder se existe associagédo significativa entre diferentes posicionamentos dos

implantes (nivel 6sseo ou nivel de tecido mole) e a perda 6ssea marginal em implantes
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carregados proteticamente e acompanhados por pelo menos 1 ano. Para a perda
Ossea e sobrevivéncia dos implantes nao foram encontradas diferencas
estatisticamente significativas entre as duas técnicas, mas os implantes a nivel de
tecido mole puderam ser associados a menores indices de sangramento a sondagem
em 1 ano de acompanhamento. Os autores sugerem que alguns pacientes, como
aqueles portadores de condi¢gdes crénicas, podem se beneficiar de implantes
transmucosos devido a auséncia submucosa do infiltrado bacteriano da uni&o
implante-pilar.

Garaicoa-Pazmino et al. (2021) publicaram resultados de 1 ano de
acompanhamento de um ensaio clinico controlado avaliando os efeitos da espessura
da mucosa vertical em areas de edentulismo unitario reabilitadas com implante de
nivel de tecido mole (Straumann® Tissue Level). Ndo foram relatadas diferencas
estatisticas para os paréametros clinicos (profundidade de sondagem, recessao,
sangramento a sondagem, supuragdo, indice de placa e indice gengival) e
radiograficos (perda 6ssea marginal) entre implantes instalados em regides com > ou
< de 2mm de espessura vertical de mucosa queratinizada. Os autores sugerem que
locais com fendtipo gengival fino apresentam tendéncia a maiores complicagdes peri-
implantares, mas sem dados significativos para comprovar a teoria.

Raabe et al. (2021) publicaram dados do acompanhamento de 55 pacientes
com 72 implantes a nivel de tecido mole (unitarios, arcos parciais e arcos totais) e
tempo médio de acompanhamento de 9,1 anos. No geral, 94% dos pacientes
apresentavam bons habitos de higiene e consulta anual periddica para avaliagdo. Uma
taxa de sobrevivéncia de 93,2% foi relatada para os implantes, com indices baixos de
acumulo de placa e sangramento a sondagem (0,26 + 0,38% e 0,11 = 0,24%,
respectivamente), além de bons resultados para profundidade de sondagem (média:
3,01 £ 1,03mm) e recessao da mucosa peri-implantar (-0,64 + 1,32mm). O fenétipo da
mucosa peri-implantar também foi avaliado ao final do acompanhamento, com 1,91
+1,76mm e 1,39 + 0,30mm, respectivamente, de largura e espessura médias de
mucosa queratinizada, ndo demonstrando influéncia significativa nos resultados de

saude peri-implantar.

2.5. TECIDO QUERATINIZADO PERI-IMPLANTAR
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A margem de tecido queratinizado € anatomicamente definida como aquela que
se estende entre as margens muco-gengivais bucal e lingual dos rebordos, sendo
essa referéncia imutavel com o tempo. No entanto, assim como a remodelacéo éssea
ap6s a perda dos dentes, com a reducdo do processo alveolar, a faixa de tecido
queratinizado diminui proporcionalmente a medida que a altura do rebordo declina,
devido a aproximacé&o anatdmica entre os seus limites bucal e lingual (Mericske-Stern
et al. 1994).

Ainda em 1972, Lang e Le afirmaram que, para os parametros de saude
periodontais, uma faixa minima de gengiva queratinizada ao redor de dentes (>=2mm)
€ essencial. Isso foi verificado apds avaliagédo de 32 individuos jovens e dentados por
6 semanas, onde encontraram 80% dos sitios onde havia 2mm ou mais de gengiva
queratinizada em quadro de saude estavel. Em paralelo, todos aqueles com auséncia
ou menos de 2mm de gengiva queratinizada apresentaram sinais de inflamagéao e,
consequentemente, doencga periodontal. Os autores relataram correlacdo positiva
entre as variaveis e consideraram prudente concluir que uma margem gengival com
maior mobilidade, ou seja, com menor quantidade de gengiva queratinizada, facilitaria
a entrada de microorganismos, e que 2mm de mucosa queratinizada seriam
adequados para manter o quadro de saude. O conhecimento da influéncia da gengiva
queratinizada sobre a saude periodontal na denticdo natural é, desde entdo,
frequentemente transportada para a mucosa queratinizada, apoiando seu papel sobre
a saude peri-implantar. A literatura que defende uma faixa minima de mucosa
queratinizada como fator indispensavel para a saude dos tecidos moles peri-
implantares em pacientes parcialmente desdentados é extensa e solida (Meffert et al.
1992; Schrott et al 2009; Kim et al 2009; Chiu et al 2015; Souza et al 2016; Perussolo
et al 2018).

Schrott et al. (2009) publicaram dados com acompanhamento de 5 anos de
307 implantes colocados em 58 pacientes edéntulos totais para suporte de uma
protese fixa mandibular. Consultas de manutencao foram realizadas com 6, 12, 18,
24, 36, 48 e 60 meses, com coleta de dados referentes a indice de placa e de
sangramento, recessdo da mucosa e largura da mucosa queratinizada. Os autores
concluiram que, apesar de habitos de higiene adequados e consultas frequentes de
manutengao, pacientes com menos de 2mm de largura da mucosa queratinizada nas
faces vestibular e lingual dos implantes foram mais propensos ao acumulo de placa,

maior indice de sangramento e maiores niveis de recessdo, com atengao
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principalmente aos sitios linguais. Os autores relataram preocupacao e expectativa de
que as recessbes possam aumentar ainda mais em locais com pouca mucosa
queratinizada em um tempo de acompanhamento maior.

Boynuegry et al. (2013) investigaram a influéncia da faixa minima de mucosa
queratinizada (>2mm), avaliada nas faces vestibulares de implantes instalados a nivel
de tecido mole (SLA de 4,1mm de didmetro x 10mm de comprimento; Straumann, AG,
Waldenburg, Suiga) suportando overdentures mandibulares, nos desfechos de saude
peri-implantar clinicos (indice de placa, sangramento a sondagem, profundidade de
sondagem e recessao da mucosa) e bioquimicos (medidores pré-inflamatérios (IL-1 B
e TNF-a)), com acompanhamento de 12 meses. Trinta e seis implantes de 15
pacientes foram incluidos no estudo: 19 implantes com 2mm ou mais e 17 implantes
sem a faixa minima de mucosa queratinizada (<2mm). Os indices de placa e de
recessao foram significativamente mais altos para aqueles sem mucosa queratinizada
minima. Ambos o0s grupos apresentaram aumento significativo na profundidade de
sondagem média e indice de placa apds 12 meses, mas sem diferenga significativa
entre os grupos. Niveis mais altos de TNF-a foram observados no grupo com menos
de 2mm mucosa queratinizada, aumentando significativamente no mesmo grupo apos
12 meses. A diferenga de IL-1 3 entre os grupos nao foi significativa, mas aumentou
significativamente para cada grupo em 12 meses. Os resultados sugerem que uma
faixa de mucosa queratinizada minima de 2mm é mais eficaz na preservacao da saude
peri-implantar, especialmente para o controle da placa e prevencdo de lesdes
inflamatorias.

Em uma revisao de literatura sobre os principais achados clinicos da influéncia
do tecido queratinizado na manutencdo da saude peri-implantar, Chiu et al. (2015)
encontraram dados conflitantes para a recomendagdo de uma faixa de mucosa
queratinizada como fator indispensavel na terapia com implantes. No entanto,
recomendam que em situagdes clinicas onde o controle do biofilme nao é facilmente
obtido ou onde ha grande exigéncia estética, uma faixa de mucosa queratinizada
deveria ser preservada, ou até mesmo regenerada, para maior controle da
estabilidade dimensional dos tecidos moles.

Souza et al. (2016) relataram a associagado de dados clinicos de saude peri-
implantar e da dificuldade de escovagao com a espessura da mucosa queratinizada
de 269 implantes suportando préteses unitarias ou parciais fixas com pelo menos 1

ano de fungdo. Relacionaram o maior desconforto de escovagdo com uma faixa de
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mucosa queratinizada insuficiente (<2mm) (p<0,05). Piores indices de parametros
clinicos de saude peri-implantar também foram diretamente relacionados com areas
pobres em tecido queratinizado, como maior acumulo de placa (p<0,01) e
sangramento a sondagem (p<0,05).

Perussolo et al (2018), em seu estudo clinico com tempo de acompanhamento
de 4 anos, relataram influéncia significativa (p > 0,05) de uma faixa insuficiente de
mucosa queratinizada (<2mm) na perda 6ssea marginal, inflamacéo tecidual, acimulo
de placa e desconforto ao escovar, em pacientes parcialmente desdentados
reabilitados com prétese unitaria implantossuportada. Os autores concluiram que uma
faixa de mucosa queratinizada superior a 2mm configura uma medida importante na
protecdo dos tecidos peri-implantares.

Apesar da vasta literatura, a real necessidade da faixa ampla de mucosa
queratinizada para a estabilizacdo do quadro de saude peri-implantar tem sido
frequentemente colocada em questdo. Muitos estudos, inclusive, com base em
resultados clinicos longitudinais, afirmam que n&o ha influéncia significativa entre as
faixas de mucosa queratinizada amplas (>2mm) ou estreitas (<2mm) — medidas apos
a colocagao de implantes — sobre os parametros de saude peri-implantar (indice de
placa, indice de sangramento, profundidade de sondagem e recessao gengival),
principalmente se associados a uma higiene eficiente (Wennstrom et al 1987,
Wennstrom, Bengazi e Lekholm (1994); Wennstrom e Derks 2012; Ravida et al 2022).

Wennstrom et al (1987) avaliaram longitudinalmente, por 5 anos, 26 sitios
vestibulares de implantes com privacdo de mucosa queratinizada. O desfecho
principal do estudo era a avaliacdo da recessdo da mucosa peri-implantar, mas
indices de saude peri-implantar (acuimulo de placa, indice de sangramento e
profundidade de sondagem) também foram coletados. Ao final dos 5 anos, os
resultados revelaram que alguns sitios tiveram até mesmo a regenerag¢ao do tecido
com aumento coronal de até 1mm de mucosa queratinizada. Apenas 3 sitios
apresentaram aumento da recessao em direcdo apical em 5 anos. Os autores
concluiram que, apesar da auséncia ou da falta de uma faixa minima de mucosa
queratinizada, pacientes com bons habitos de higiene e eficiente controle de placa
nao apresentam aumento da incidéncia de recessdes peri-implantares.

Wennstrom, Bengazi & Lekholm (1994) avaliaram as condi¢des dos tecidos
moles em implantes osseointegrados colocados para o suporte de proteses parciais

fixas (>10 anos de acompanhamento) e totais fixas (>5 anos de acompanhamento).
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Dentre os indices clinicos avaliados, a largura da mucosa queratinizada e a
mobilidade do tecido marginal foram incluidas. As avaliagdes mostram que 24% dos
sitios ndo apresentavam mucosa queratinizada e 13% possuiam uma largura inferior
a 2mm. A mobilidade marginal, caracterizada pela auséncia de uma faixa de mucosa
queratinizada aderida, estava presente em 61% de todos os implantes. Nao foram
encontradas diferengas significativas nos parametros clinicos (indice de placa e
sangramento, profundidade de sondagem e recessdo marginal) entre os locais com e
sem mucosa queratinizada minima (>2mm). Além disso, analises de regresséo
multipla revelaram que nem a largura insuficiente de mucosa queratinizada nem a
mobilidade do tecido marginal tiveram influéncia no controle de placa e na condi¢ao
de saude da mucosa peri-implantar (determinada pelo indice de sangramento a
sondagem). Assim, o estudo ndo sustenta a tese que a falta de uma mucosa
queratinizada aderida pode comprometer a saude peri-implantar.

Wennstrom & Derks (2012), em sua revisao da literatura, buscaram responder
a seguinte pergunta: “Ha necessidade de mucosa queratinizada ao redor dos
implantes para manter a saude e estabilidade do tecido?”. Dezessete estudos foram
considerados para a revisao. Variaveis de saude peri-implantar, como indice de placa,
sangramento a sondagem, profundidade de sondagem e recessdo da mucosa eram
avaliadas nos estudos. Em uma analise descritiva, concluiram que faltam evidéncias,
principalmente de estudos prospectivos longitudinais, para mensurar riscos/beneficios
da auséncia/presenca da mucosa queratinizada em implantes dentarios. Ademais, os
dados sugerem que, em situagdes clinicas onde ha uma higiene adequada, a
presenca de mucosa queratinizada pode nao ser imprescindivel. Os dados de
Wennstrom e Derks (2012) foram utilizados para a publicagdo de um consenso apos
reunido de experts da area da Implantodontia (Sicilia e Botticelli. 2012).

Em uma revisdo sistematica de estudos clinicos controlados e né&o
controlados, Ravida et al (2022) examinaram se uma faixa de mucosa queratinizada
insuficiente (pré-definida em <2mm) configura um fator de risco para doengas peri-
implantares. Apenas para o indice de placa, favorecendo a amostra com a faixa
minima pré-estabelecida, apresentou diferenga significativa (p=0,002). A analise
estatistica refere evidéncia baixa e muito baixa para todas as outras medidas de
desfecho (profundidade de sondagem, sangramento a sondagem, recessdo da

mucosa). Concluiram que, com base na literatura publicada até o momento, o impacto



28

da quantidade de mucosa queratinizada em torno dos implantes como fator de risco

para desencadear doengas peri-implantares continua inconclusivo.



29

3 OBJETIVO

3.1 GERAL

Avaliar a influéncia do fenotipo gengival na saude peri-implantar de implantes
de nivel de tecido mole retendo préteses removiveis em desdentados totais

mandibulares.

3.2 ESPECIFICOS

- Avaliar longitudinalmente a influéncia da espessura de tecido mole no indice
de placa visivel [PI], no indice de sangramento a sondagem [BoP], na profundidade
de sondagem [PD] e na recessao gengival [GR] ao redor de implantes de nivel de
tecido mole;

- Avaliar longitudinalmente a influéncia da largura de tecido queratinizado no
indice de placa visivel [Pl], no indice de sangramento a sondagem [BoP], na
profundidade de sondagem [PD] e na recess&o gengival [GR] ao redor de implantes
de nivel de tecido mole;

- Comparar longitudinalmente a influéncia da espessura de tecido mole e da
largura de tecido queratinizado nos parametros de saude peri-implantar ([PI], [BoP],

[PD] e [GR]) entre as regides anterior e posterior da mandibula edéntula.
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Abstract:

Aim: To evaluate the role of the gingival phenotype on peri-implant health parameters
around soft tissue-level implants in patients treated with mandibular overdentures.
Materials and Methods: Twenty-seven edentulous patients received 2 or 4 implants
in the mandible to retain an overdenture. Gingival phenotype (width and thickness of
keratinized mucosa [KG]) was assessed before surgery. Data were correlated with
Plaque Index [PS], Bleeding on Probing [BoP], Probing Depth [PD] and Peri-Implant
Mucosal Margin [ML] at baseline and 4 years after loading, and later stratified
according to the mandibular region (anterior/posterior). Spearman’s correlation
coefficient and Shapiro Wilk, Wilcoxon, Levene and Mann-Whitney U tests were used
for statistical analysis (p<0.05).

Results: Data from 15 patients (n= 46 implants) were assessed. The overall means of
bucco-lingual width of KG and of ST thickness were 5.26 £+ 1.95 mm and 2.21 %
1.05mm, respectively. Overall prevalence of peri-implant mucositis ranged from 80.5%
to 90.4% at baseline and 4-years, respectively. Regardless of the implant region,
gingival phenotype showed a significant correlation with the lingual ML at baseline,
whereas in the posterior region a significant correlation was observed between the soft

tissue thickness with the buccal ML and PD at 4 years (p=0.011). There was no
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significant correlation for any other peri-implant parameter at the 4 years follow-up in
the overall assessment (n=46).

Conclusion: Overall, the gingival phenotype did not influence the mid-term peri-
implant health parameters that would justify the scarcity or absence of KG as a risk

factor for mucositis around soft tissue level implants.

Introduction

Long-term success in implant therapy includes controlling the health of peri-implant
tissues, which are often affected by inflammatory processes triggered mainly by the
accumulation of bacterial biofilm (Lee et al., 2017; Rodrigo et al., 2018; Araujo &
Lindhe, 2018). According to the 9th European Workshop on Periodontology (2015),
the inflammatory process can be defined as peri-implant mucositis (at the soft tissue
level), which predisposes to peri-implantitis (at the supporting bone tissue level), both
of infectious origin (Jepsen et al., 2015). In this regard, the prevention and treatment
of peri-implant mucositis would avoid the installation of peri-implantitis — a condition
directly related to implant failure (Araujo & Lindhe, 2018).

The role of the keratinized gingiva (KG) on the stability and maintenance of peri-implant
health is still controversial in the literature. Several studies advocate a 2-mm minimum
margin to make it easier for the patient to better perform oral hygiene and stabilize the
marginal tissue level, due to less accumulation of plaque (Ladwein et al., 2015; Souza
et al. 2016). However, others demonstrate that there is no correlation between the
presence of KG and the clinical parameters of peri-implant health (Adell et al., 1990;
1986; Sicilia & Botticelli, 2012; Garaicoa-Pazmino et al., 2021; Ravida et al., 2022;
Wennstrom et al., 1987; Wennstrom, Bengazi & Lekholm, 1994; Raabe et al., 2021;
Ravida et al., 2022). This may suggest that its presence is limited to the simplification
of oral hygiene procedures. Systematic reviews suggest that where there is adequate
hygiene, the presence of KG may not be essential, and that the current literature failed
to define its absence as a risk factor for implant failure (Wennstrom & Derks, 2012);
Akcali et al., 2017; Ravida et al., 2022).

Inflammatory processes may also occur in the peri-implant tissues from the chronic
bacterial infection that is established in the resulting microgap of the implant-prosthetic
abutment connection (Martazavi et al., 2021). Sub-crestal or bone level implants were
seen as predictors of damage to the supporting tissue due to the proximity with the
bone crest (Cochran et al., 2009; Tesman et al., 2009; Caetano et al., 2019). Therefore,
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soft tissue level (TL) implants, or one-piece implants, have been developed with a
smooth transmucosal titanium collar that extends to the soft tissue surface, coronally
displacing the microgap (Schroeder et al., 1981; Lauritano et al., 2020). Its positive
impact on clinical parameters of peri-implant health is remarkable, but there is still
controversy in the literature about marginal bone stability (Flores et al., 2018; Caetano
et al., 2019; Garaicoa-Pazmino et al., 2021).

Although there are evidences that demonstrate higher rates of plaque accumulation in
sites with insufficient margin of KG (Schrott et al., 2009; Zigdon & Machtei, 2008;
Ladwein et al., 2015; Souza et al., 2016; Akcali et al., 2017; Perussolo et al., 2018),
there is still a lack of controlled longitudinal studies that demonstrate its effect on
clinical peri-implant health parameters in totally edentulous patients. The null
hypothesis to be tested in this study is that there is no difference in the clinical peri-
implant health parameters between edentulous regions with sufficient or insufficient
preexisting keratinized gingiva. Therefore, the aim of this study was to evaluate the
influence of the gingival phenotype on the peri-implant health of soft tissue level

implants retaining removable prostheses in mandibular totally edentulous patients.

Materials and Methods

The study was carried out as a randomized, controlled, double-blind clinical trial,
approved by the Institutional Human Research Ethics Committee in February 2016
(protocol 1.452.492), and is in compliance with the CONSORT guidelines. The study
was conducted in accordance with the principles outlined in the Declaration of Helsinki
(1975, revised in 2008).

The primary outcome of the study was Bleeding on Probing (BoP). A post hoc sample
size calculation was run based on the results of the study by Boynuegri et al. (2012),
based on the mean and standard deviation of the variable “BoP — Bleeding on Probing.
The following parameters were considered: test power of 80%, standard deviation of
0.3, with alpha probability error of 5% (p<0.05). The sample size was defined as a

minimum of 46 implants.

Study population
Patient’s recruitment was carried out between 2017-2019 at the School of Dentistry

based on spontaneous demand of edentulous patients meeting the following eligibility
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criteria: male and female patients with fully edentulous jaws, from 40 to 75 years old,
ASA Classification | and Il (American Society of Anesthesiologists, 2019), and who
were not satisfied with their old conventional complete dentures (CCDs), were
included. The exclusion criteria were: previous episodes of failure of osseointegration
in the region of interest for implant placement, bone augmentation sites, reduced inter-
arches distance (<15mm) (Misch, 2005), severe resorption of the mandible (classes
V-VI according to the Cawood classification, skeletal malocclusion Class Il (2-, 3- and
4) or lll (2-, 3- and 4), heavy smoking (>10 cigarettes/day), decompensated type Il
diabetes, use of bisphosphonates, head and neck radiotherapy, immunodeficiency,
presence of cyst or neoplasia in the region of interest for implant placement, and
presence of bruxism, as detected by means of the American Academy of Sleep
Medicine questionnaire (AASM 2014).

Patients who met the first stage screening were asked to undergo a digital panoramic
radiography (second stage screening). For enrollment, patients should have at least 6-
mm of bone above the mandibular canal and should not wish to undergo vertical
augmentation procedures. Those who met the eligibility criteria were given information

about interventions, risks and benefits and signed a written Consent Form (CF).

Randomization

Since patient’s allocation was not yet decided at the planning phase, four implants
were virtually planned to be placed in all patients, with the aid of the coDiagnostix®
software (Dental Wings, Canada). The randomized allocation of patients to each
experimental group (2 vs. 4 implants) remained confidential until implant surgery for
both the surgeon and the patient. A black-, sealed and opaque envelope was chosen
at random among envelopes equally divided into control and test groups and opened
by a person not involved in the study. No stratification of the randomization was

attempted. Subsequently, the group to which the patient was allocated was revealed:

Control group: Two conventional implants (=28-mm) in the interforaminal region (FDI
regions 33 and 43) only;

Test group: Two conventional implants (28-mm) in the interforaminal region (FDI
regions 33 and 43), and two extra-short implants (4-mm) in the posterior region (FDI

regions 36 and 46), above the mandibular canal.
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Gingival phenotype evaluation

Soft tissue thickness

A multifunctional radiographic/surgical stent was fabricated in order to allow implant
placement in a prosthetically-oriented position. Following bilateral regional block
anesthesia, the anesthetic needle itself was used to mark the exact mid-crestal
positions of the implants (33, 43, (36 and 46)) in the soft tissues with the aid of the
surgical stent. Subsequently, an endodontic file (# 30, Dentsply Maillefer®) with a
rubber cursor was placed by one single examiner (LAM) on the same perforation up to
the first contact with the bone crest. The rubber cursor was gently slid with the aid of
tweezers until the first pressureless contact to the soft tissue. The endodontic file was
then removed and the vertical soft tissue thickness was registered in millimeters using

aruler.
Width of keratinized gingiva (KG)

The distance from the mid-crestal soft tissue perforation up to the mucogingival
junction was measured in millimeters both buccally and lingually for each implant
position, with the aid of a periodontal probe (Colorvue®, Hu-Friedy) by the same single
and calibrated examiner (LAM). The 2 measures were added together and the width

of keratinized gingiva for each implant site was obtained.

Implant surgery

Implant surgeries were carried out by one single experienced surgeon (LAM). Mid-
crestal linear incisions, extending from either the canines (control) or the first molars
(test) regions were made. A full-thickness mucoperiostal flap was raised accordingly.
The drilling sequence followed the manufacturer's recommendations (Tissue Level
Standard Plus, Roxolid SLActive®, Straumann® Dental Implant System, Switzerland),
and implants were placed according to the planned diameter (all regular body, @4.1-
mm) and length (4-mm or = 8-mm) up to the point that the rough surface was fully
inserted in basal bone from the buccal aspect. All implants had a 1.8mm high, tulip-
shaped, smooth titanium collar with a prosthetic platform at the soft tissue level. No
soft tissue augmentation was performed to any of the patients of the study. Healing
abutments were hand-tightened on the top of the implants for a non-submerged

approach. Flaps were repositioned and single interrupted sutures were made with 5-0
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mononylon to achieve primary wound closure. Patients were medically prescribed and
given post-operative instructions. Post-operative examinations were made at 3-, 7- and
12 days after surgery. Sutures were removed at approximately the 12" day when the

soft tissues were clinically healed.

Prosthetic treatment

Approximately 4 months later, patients were booked for implant-prosthetic treatment.
Prosthetic procedures for the fabrication of implant-retained overdentures have been
described by previous publications from our group (Sabatini et al., 2021; Floriani et al.,
2022; Lidani et al., 2022). Dolder bars, with a 2-mm minimum hygienic distance to the
top of the gingiva, were fabricated splinting the 2- or 4- implants. Following completion
of the prosthetic treatment, patients were given oral hygiene instructions: mechanical
debridement of the bimaxillary prostheses (internal and external surfaces) and Dolder
bar (visible areas) with a soft toothbrush and a non-abrasive dentifrice; interdental
brush for the lower surface of the Dolder bar and dental floss on all implant faces (peri-
implant sulcus). These instructions were reinforced on a regular basis, either onsite or

online via communication applications.

Periimplant Health Parameters

Assessment of peri-implant health parameters was performed immediately and 4 years
after implant loading by a single examiner (LAM). Data were collected at 4 sites of each
implant (buccal, lingual, mesial and distal), with the aid of a periodontal probe with
markings every 3-mm (Colorvue®, Hu-Friedy, USA), based on the technique described
by Mombelli et al. (1987).

Plaque Score (PS)

The mesial, distal, buccal and lingual surfaces of the implant platform were probed
above the margin of the peri-implant mucosa. For each surface, the absence (0) or
presence (1) of plaque was recorded. Subsequently, the dichotomous data (0 and 1)
were converted into frequency (%) of the presence of plaque for each implant, varying
between 0%, 25%, 50%, 75% and 100% of the implant surfaces (Figure 1).
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Figure 1. Plaque and calculus observed during the assessment of the Plaque Index (PS) on the
buccal surface of an implant placed in the anterior region (43) of the mandible of a patient from the
test group.

Bleeding on Probing (BoP)

The bleeding index was also assessed by gently probing the implant surfaces in a
sequential and standardized manner: buccal, distal, lingual and mesial. The tip of the
probe was gently and painlessly introduced into the gingival sulcus, following the
inclination of the implant's smooth titanium neck, and slid horizontally across the
surface. The presence (1) or absence (0) of bleeding was confirmed within 30 seconds
after probing. Then, the dichotomous data (0 and 1) were converted into frequency of
presence of bleeding (%), varying between 0%, 25%, 50%, 75% and 100% of the
surfaces.

Probing Depth (PD)

The probing depth was assessed by gently and painlessly (approximately 0.25N)
(Berglundh et al., 2017) inserting the tip of the probe into the peri-implant sulcus,
following the inclination of the implant's smooth titanium neck (Figure 2). The depth
was defined between the margin of the peri-implant mucosa and the tip of the
periodontal probe inserted in the peri-implant sulcus. The PD value was always
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rounded to the nearest %2 mm. An arithmetic mean of the four measurements of each

implant was performed to obtain the mean PD.

Figure 2. Light (0.25N) probing of the peri-implant mucosa with a periodontal probe, following the
inclination of the smooth titanium neck, to assess the probing depth (PD).

Peri-Implant Mucosal Margin Level (ML)

The level of the peri-implant mucosal margin (ML) was evaluated through the distance
between the implant prosthetic platform line and the mucosal margin (Figure 3) on the
buccal and lingual surfaces. Values recorded were either positive, neutral, or negative,
when the mucosal margin was located coronally, at the-, or apically to the junction
between the implant prosthetic platform and the Dolder bar, respectively. The ML value

was always rounded to the nearest 72 mm.
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Figure 3. Examination of the level of the lingual margin of the peri-implant mucosa (ML) with a probe,
following the reference given by the junction line between the implant prosthetic platform and the
Dolder bar.

Statistical Analysis

Data are presented using means and standard deviations (SDs). BoP was the only
variable that showed normal data distribution following the Shapiro-Wilk test (p>0.05).
Therefore, parametric tests were used for this variable accordingly, whereas non-
parametric tests were used for the other variables. For the correlations between the
width of KG and soft tissue thickness with the dependent variables (all quantitative
variables), Spearman's correlation coefficient (rho) was used. Comparisons between
baseline and 4-years data were made using the paired t-test or Wilcoxon test. The
implants were allocated into subgroups with regards to the variables width of KG and
soft tissue thickness, based on cutoff points defined by the medians of the data (5mm
and 2mm, respectively). Comparisons of variables according to soft tissue thickness
and width (KG), at baseline and 4 years, were performed using t-tests for independent
samples and Levene's test for equality of variances, or the Mann-Whitney U test for
non-parametric variables. Stratified analyzes based on the implant region (anterior vs.
posterior) were also performed. A statistical significance level of 5% (p<0.05) was
used. Data analysis was performed using SPSS (IBM SPSS Statistics for Windows,
Version 26.0. Armonk, NY: IBM Corp).
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Results

Twenty-seven patients (18 females, 65.79+9.85 yrs.; 9 males, 65.47+7.66) met the
eligibility criteria and were enrolled. Two patients were lost to follow-up (1 death and 1
move). Furthermore, data collection from 10 patients at the 4-years follow-up period
was severely hampered due to the COVID-19 pandemic. In the end, data from 15
patients (11 females, 63.27+9.91 yrs.; 4 males, 63.64+10.24) (n= 46 implants) were
available for the 4-years assessment. One single implant (4-mm long) was lost before
prosthetic loading (overall survival rate = 97.82%) and was successfully replaced by

another implant of the same length.

Gingival Phenotype
Overall and stratified (anterior vs. posterior) descriptive data of the gingival phenotype

can be seen in Table 1:

Table 1. Overall and stratified (anterior vs. posterior) descriptive data of the gingival phenotype (width
of keratinized gingiva and soft tissue thickness).

Width KG' (mm)  ST* Thickness (mm)

Mean (SD) Mean (SD)

(min. — max.) (min. — max.)
Implants Overall (n=46) ?(')30% 4112; (2(.)20(f ;g;
Anterior Implants (n=30) ?dso(f 421523; (2(')20% ;g;
Posterior Implants (n=16) ?1'30% :132; (21'35% gg;

T KG, Keratinized gingiva.

+ ST, Soft Tissue.

Plaque Score (PS) and Bleeding on Probing (BoP)

Descriptive data on the prevalence of visible plaque (PS) and Bleeding on Probing
(BoP) are described in Table 2. A positive prevalence was defined as the presence of
at least 1 site with visible plaque or bleeding. The description was performed both at
the implant level and at the patient level.

Peri-implant mucositis at both the implant and patient level has been diagnosed based

on the presence of BoP in at least 1 site (Berglundh et al., 2018).



Table 2. Visible plaque score (PS) and Bleeding on probing (BoP) indexes, at patient and implant

level.
Plaque Score Bleeding on Probing
(PS) (BoP)
Prevalence Baseline 4 years Baseline 4 years
Patient (n=15) Yes 93.3% 93.3% 80% 93.3%
No 6.7% 6.7% 20% 6.7%
Implants overall Yes 60.9% 73.9% 80.5% 90.4%
(n=46) No 39.1% 26.1% 19.5% 9.6%
Anterior Implants Yes 60% 76.7% 93.75% 93.3%
(n=30) No 40% 23.3% 6.25% 6.7%
Posterior Implants Yes 66.7% 68.7% 80.5% 87.5%
(n=16) No 33.3% 31.3% 19.5% 12.5%
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Table 3 shows the correlations between the overall (n=46), anterior (n=30) and

posterior (n=16) gingival phenotype (width of keratinized tissue and soft tissue

thickness) with the periimplant soft tissue health parameters at baseline and 4 years.

The gingival phenotype showed a significant correlation with the lingual ML at baseline,

regardless of the implant region. There was no significant correlation for any other peri-

implant parameter at up to 4 years of follow-up in the overall assessment (n=46).

For the stratified correlation by implant region (anterior vs. posterior), the gingival

phenotype showed a correlation with the lingual ML in the anterior region at baseline,

whereas in the posterior region a correlation was observed between the soft tissue
thickness with the buccal ML and PD at 4 years (Table 3).

Table 3. Overall (n=46), anterior (n=30) and posterior (n=16) associations between the gingival

phenotype and the periimplant soft tissue health parameters, at baseline and 4 years.

Width of Keratinized Gingiva

Soft Tissue Thickness

Parameters Baseline 4 years Baseline 4 years
rhoS  p-value  rhoS  p-value rhoS p-value  rho®  p-value
Overall (n=46)
PS (%) 0.260 0.081 -0.217 0.147 -0.037 0.805 0.184 0.221
BoP (%) 0.143 0.343 -0.197 0.189 0.232 0.120 0.202 0.178
PD (mm) 0.030 0.846 0.082 0.589 0.204 0.174 0.278 0.061
ML buccal (mm) 0.215  0.151 0.254 0.089 -0.056 0.714  0.051 0.735
ML lingual (mm) 0.309* 0.037 0.175 0.246 0.359* 0.014 0.149 0.324
Anterior (n=30)
PS (%) 0.255 0173 -0.117 0.538 -0.042 0.824 0.142 0.453
BoP (%) 0.358 0.052 -0.230 0.222 0.359 0.051 0.147  0.437
PD (mm) 0.111 0.559 0.217 0.249 0.214 0.255 0.136 0.475
ML buccal (mm) 0.187 0.322 0.337 0.069 -0.203 0.283 -0.189 0.316
ML lingual (mm) 0.439* 0.015 0.352 0.056 0.415* 0.022 0.105 0.581
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Posterior (n=16)

PS (%) 0.270 0313 -0459 0.074 0.030 0.912 0.256  0.338
BoP (%) -0.462 0.072 -0.129 0.633 -0.160 0.553 0.329 0.214
PD (mm) -0.136 0.615 -0.325 0.220 0.206 0.444 0.574* 0.020
ML buccal (mm) 0292 0.272 0.144 0594 0.323 0222 0.614* 0.011

0.034 0900 -0.440 0.088 0.178 0.509 0.087 0.748

ML lingual (mm)
§ rho (Spearman Correlation’s Test), PS (Plaque Score), BoP (Bleeding on Probing), PD (Pocket Depth), ML (Margin Level);
*Statistically significant.

Gingival phenotype was categorized into different keratinized gingiva (KG) widths
(s5mm or >5mm) and different soft tissue thicknesses (<2mm or >2mm) for all implant
sites, based on their medians. Subsequently, their effect on peri-implant health
parameters were analyzed at baseline and 4 years (Table 4).

A KG thickness >2mm showed a significant increase in PD from baseline to 4 years,
whereas a ST thickness <2mm was directly related to a shorter lingual ML at baseline
(p=0.006). The width of the KG (< or >5mm) did not significantly interfere with peri-
implant health parameters. In 4 years, a significant increase in PS was observed for
regions with KG width <6mm (p=0.006) and ST thickness >2mm (p=0.038). Buccal
recession was significant for ST thickness <2mm (p=0.030) and lingual recession for
thickness >2mm (p=0.031). Furthermore, a significant increase in PD was observed at
4 years, regardless of KG width and ST thickness (p<0.05).

Table 4. Overall comparisons between the gingival phenotype and the periimplant health parameters,

according to the width (> or < 5mm), thickness (> or < 2mm) and follow-up period (baseline or 4-

years).
Follow- Width KG  Width KG . ST . ST
Parameter Up <5mm >5mm C Thickness  Thickness p- .
Period (n=26) (n=20) value <S2mm >2mm value
(n=29) (n=17)
Overall
(n=46)
Baseline  18.3+20.7 33.8£28.4  0.060 24.1£24.5 26.5+£27.2 0.829
PS® (%) 4 years 49.0£38.4 36.3+26.3  0.252 37.9+£33.8 52.9+32.9 0.145
p-valued 0.006 0.798 0.138 0.038
Baseline  39.4+30.1 40.0£27.4  0.872 35.3+£28.0 47.1£29.2 0.164
BoP® (%) 4 years 50.0+36.1 43.8422.8  0.520 43.1£32.0 54.4+28.3 0.216
p-valued 0.245 0.714 0.395 0.405
Baseline  1.9610.43 2.16£0.70  0.272 1.92+0.56 2.27+0.53 0.045
PD? (mm) 4 years 2.67+0.57 2.71£0.50 0.807 2.5610.47 2.92+0.57 0.024
p-valued <0.001 0.009 <0.001 0.002
ML buccal® Baseline -0.35£0.52  0.05£1.17  0.101  -0.10%0.72 -0.29+1.10 0.414
(mm) 4 years -0.67+0.96 -0.28+0.79 0.099 -0.53+0.84 -0.44%1.01 0.827
p-value? 0.134 0.076 0.030 0.399
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ML linqual® Baseline -0.56+0.74  0.03%1.22  0.142  -0.53%+1.08 0.09+0.75 0.006
(mm) 9 4 years -0.71+1.03 -0.48+1.06 0.539  -0.74+0.97 -0.38+1.14  0.359
p-value® 0.581 0.056 0.497 0.031

KG (Keratinized Gingiva), PS (Plaque Score), BoP (Bleeding on Probing), PD (Pocket Depth), ML (Margin Level);

Values presented as means + SD.
@ parametric tests; ® nonparametric tests; © tests for independent comparisons (t test or Mann-Whitney test); ¢ paired comparison

tests (paired t-test or Wilcoxon test).

Table 5 shows the stratified comparisons (anterior vs. posterior) between peri-implant
health parameters with KG width (< or >6mm), ST thickness (< or >2mm) and follow-
up period (baseline vs. 4 years). The anterior region showed greater PD for sites with
ST thickness >2mm (p=0.022), smaller lingual ML for sites with a ST <2mm thick
(p=0.018) and smaller lingual ML in sites with KG width <5mm (p=0.045) at the
baseline follow-up period. Greater buccal recession was observed for sites in the
anterior region with KG width <6mm (p=0.028) at 4 years. Smaller width (p<0.001) and
thickness (p=0.001) were related to a significant increase in PD at 4 years. In the
posterior region of the mandible, the width of KG did not significantly interfere with the
peri-implant health parameters. The group with ST thickness >2mm showed higher PD
(p=0.015), whereas the group with <2mm showed higher buccal ML (p=0.034) at 4
years. All groups, regardless of KG width and soft tissue thickness, showed a

significant increase (p<0.05) in PD at 4 years, when compared to the baseline

assessment.

Table 5. Stratified (anterior vs. posterior) comparisons between the gingival phenotype and the peri-
implant health parameters, according to the width (> or < 5mm), thickness (> or < 2mm) and follow-

up period (baseline or 4-years).

Width KG

Width KG

ST

ST

Parameter FOIIOYV- <5 mm >5mm ) c Thickness = Thickness > p- c
up Period (n=16) (n=14) value® 5 mm(n=19)  2mm(n=11) “3©
Anterior
(n=30)
Baseline 18.75+21.41 37.50+32.15 0116  26.32+28.23 29.55129.19 0.752
PSP 4 years 46.88+41.71 39.29+25.41 0.702 39.47+35.66 50.00£33.54 0.390
p-value? 0.045 0.964 0.299 0.148
Baseline 28.13+28.69  39.29+30.56  0.261 25.00+£23.57 47.73134.38  0.057
BoP* 4 years 50.0+38.73 44.64+22.31 0.698 43.42+33.17 54.55+29.19 0.349
p-value? 0.078 0.611 0.114 0.583
Baseline 2.00+0.47 2.23+0.79 0.350 1.91+0.62 2.45+0.53 0.022
PD? 4 years 2.61+0.66 2.76+0.52 0.501 2.57+0.52 2.86+0.69 0.200
p-value? <0.001 0.066 0.001 0.119
Baseline -0.53£0.53 -0.25+1.12 0.346 -0.21£0.77 -0.73£0.93 0.126
ML buccal® 4 years -1.091£0.97 -0.391£0.84 0.028 -0.71£0.98 -0.86x0.98 0.398
p-value? 0.053 0.506 0.070 0.453
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Baseline  -0.78+0.71 014131  0.045 063114  0.14t092  0.018
ML lingual® 4 years 1.19+1.03  -050#1.24 0125  -1.03+1.07  -0.59+1.32  0.627

p-valued 0.192 0.101 0.288 0.026
:’n‘:tg)r 1or (n=10) (n=6) (n=10) (n=6)

Baseline  17.50£20.58 25.00+1581 0.380  20.0+15.81  20.83t2458  0.953
PSP 4years 525043426 29.17+29.23 0.180 35.00£31.62 58.33+34.16  0.199

p-valued 0.063 1.000 0.303 0.131

Baseline  57.50+23.72 41.67+2041 0190 55.00+25.82 458318.82 0.494
BoP® 4years  50.0¢33.33 41.67+2582 0575 42.50+31.29 541742923  0.400

p-value® 0.739 1.000 0.336 0.480

Baseline  1.90%0.38 200:042 0646  1.95:0.43 1.92+0.33 _ 0.900
PD? 4 years 2.78+0.39 260+0.48 0447  2.53+0.38 3.02¢028  0.015

p-value® <0.001 0.016 0.002 0.001

Baseline  -0.05t0.37  0.75¢1.04 0056  0.10:0.61 0.50¢1.00  0.391
ML buccal® 4 years 0.0+0.41 0.0:0.63 0843 -020£0.35  0.33+052  0.034

p-value® 0.679 0.066 0.202 0.593

Baseline  -0.20+067  -025+1.04 0.736  -0.35:0.97  0.00£032  0.196
ML lingual® 4 years 0.05:0.37  -0.42+049 0055 -0.20+0.35  0.00:0.63  0.390

p-value® 0.260 0.705 0.569 1.000

KG (Keratinized Gingiva), PS (Plaque Score), BoP (Bleeding on Probing), PD (Pocket Depth), ML (Margin Level);

Values presented as means + SD.

@ parametric tests; ® nonparametric tests; © tests for independent comparisons (t test or Mann-Whitney test); ¢ paired comparison

tests (paired t-test or Wilcoxon test).

Discussion

The aim of this study was to investigate likely correlations between gingival phenotype
characteristics (keratinized gingiva width and soft tissue thickness), without
modification procedures, of fully edentulous mandibles with clinical parameters of peri-
implant health of soft tissue level implants (Tissue Level Standard Plus, Roxolid
SLActive®, Straumann® Dental Implant System, Switzerland — regular body, @4.1 mm,
4-12 mm long), placed to retain overdentures for 4 years by means of a bar-clip
attachmet. The results presented show that there is no strong positive association that
justifies KG being considered essential for the peri-implant health of implants placed
at the level of soft tissues retaining mandibular overdentures, although a large
accumulation of plaque is observed in patients with up to 2.5 years without
maintenance appointments. We suggest that the macrogeometry of the implants
combined with the fabrication of removable prostheses, which facilitate the hygiene of
elderly patients, were essential for the maintenance of peri-implant health, with no case
of peri-implantitis being observed in a long period without maintenance. In order to

minimize bias, all implants were placed in the same locations (canines and first molars)
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in the anterior and posterior regions of the mandible. Instead of the patient, the implant
was adopted as the unit of measurement, since different phenotypes can be observed
in different sites of implant placement in the same patient. The results even showed
that variations in peri-implant health parameters were observed according to the region

where the implant was placed.

Despite the extensive scientific documentation on the amount of KG around dental
implants, its influence on peri-implant health remains controversial and usually limited
to the partially edentulous population (Wennstrom, Bengazi & Lekholm, 1994; Schrott
et al., 2009; Wennstron & Derks, 2012; Boynuegry et al., 2013; Souza et al., 2016;
Perussolo et al., 2018; Ravida et al., 2022). The cut-off measures commonly adopted
for stratifying the amount of peri-implant KG are based on those defined for periodontal
evaluation: sufficient for areas larger than 2mm and insufficient for areas measuring
2mm or less (Lang & Loe, 1972). However, little is known whether this margin is
adequate for assessing peri-implant health, and this may impact what is known about
the role of the KG in Implant Dentistry (Roccuzzo et al., 2015; Akcali et al., 2017). For
this reason, and also because the assessment was carried out at a period different
from that commonly seen in the literature, we obtained the cut-off points (width of KG
and soft tissue thickness) from the median of the data collected in the initial evaluation,

stratifying areas with greater and lesser availability.

Few studies present data on causal relationships between peri-implant mucositis and
peri-implantitis (Ravida et al., 2022). This is due to the design of most of these studies
(retrospective), from which only possible risk factors can be defined. Systematic
reviews and the 2017 Worldwide Workshop on Periodontal and Peri-Implant
Conditions state that more clinical trials are needed to answer whether or not KG plays
a key role in peri-implant health (Brito et al., 2014; Chiu et al., 2015; Berglundh et al.,
2018; Ravida et al., 2022). According to the Consensus Report published from the
2017 World Workshop on Classification of Periodontal and Peri-implant Diseases and
Conditions, the main characteristic for the diagnosis of peri-implant mucositis is the
presence of BoP (bleeding on probing), regardless of probing depth (Berglundh et al.,
2017). Hence, the incidence of bleeding in at least 1 site was considered sufficient for
the diagnosis of peri-implant mucositis in our sample. Although BoP does not present

a significant correlation with KG, its high rates obtained at both follow-up periods
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should be highlighted, suggesting areas of tissue inflammation. Schimmel et al. (2018)
sought to justify the high incidence of peri-implant inflammation in the elderly
population in their immunosenescence process. This term has been defined as a
decrease in the effectiveness of the immune system (Preshaw et al., 2017). According
to the authors, immunosenescence and decreased motricity, both observed in the
elderly population, result in an imbalance in the battle against bacterial threats due to
the association between decreased immune capacity and increased accumulation of
plaque. For these patients, the overdenture can simplify the hygiene habit by facilitating
visualization and access to the implant platform and prosthetic components (Mumcu
et al., 2020).

Due to the covid-19 pandemic, patients returned to their onsite maintenance
appointments after an average period of 2.5 years. This is noteworthy because many
clinical studies conducted during the pandemics time may have experienced the same
damage. Despite being rehabilitated with mandibular overdentures that allow their
removal and can facilitate cleaning by the patient (Mumcu et al., 2020), a high rate of
plaque accumulation was observed at the maintenance appointment. This has been
considered the main risk factor for peri-implant diseases (Bergundh et al., 2018).
However, in this study, biological complications more serious than mucositis were not
observed among all implants. Possibly, if they were either rehabilitated with fixed
prostheses, or with bone level implants, and remained for the same period without a
maintenance appointment for hygiene, more serious complications would have been
observed with the sample.

Based on the literature, a greater accumulation of plaque is also frequently related to
areas with a smaller amount of keratinized gingiva (KG), mainly due to the greater
sensitivity of the lining mucosa to mechanical hygiene habits (brushing and flossing)
(Chung et al., 2006; Boynuegry et al., 2013; Rocuzzo et al., 2016; Souza et al., 2018).
However, the results of this clinical trial partially corroborate this premise and are in
agreement with studies reporting that the dimensions of the KG may not influence the
accumulation of peri-implant plaque (Kim et al., 2009; Sicilia, Botticelli and Working,
2012; Raabe et al., 2021). No correlation could be seen between KG width and/or soft
tissue thickness and plaque accumulation observed at the 4-year follow-up, although
patients remained without on-site maintenance appointments for up to 2.5 years before
the final evaluation. In independent comparisons for the whole sample, areas with

small KG width (€5mm) were associated with greater PS, but the same was observed
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for areas with greater ST thickness (>2mm), generating controversy. It is important to
highlight that in places where the KG range was zero (n=2), no biological alterations
were observed in the peri-implant health condition in an up to 4 years follow-up, as well
as high rates of PS and BoP were not observed.

Hygiene habits are directly related to oral health and the incidence of periodontal
disease, a major cause of tooth loss (Lang & Lde, 1979; Kennedy et al., 1985;
Berglundh et al., 2018). Previous studies seek at describing the similarities between
periodontal and peri-implant diseases and were able to ensure that patients with a
previous history of periodontitis have a greater chance of developing peri-implantitis.
These studies are based, above all, on trials with partially edentulous patients, finding
similarity in the microbiota involved in the two simultaneous conditions of the same
patient. In cases of full edentulism, the association between a positive history of
periodontitis and the incidence of peri-implant diseases has not yet been fully
understood in the literature.

It is believed that, in edentulism, in the absence of remaining teeth as points of
accumulation of biofilm and deposits of pathogenic microorganisms, the host response
to the bacterial challenge is the key factor that links periodontitis to periimplantitis
(Karoussis et al., 2002). In this clinical trial, the patients were enrolled with a preexisting
full edentulism and fully healed ridge condition, invalidating any attempt to relate the
results of the peri-implant parameters collected with the cause of tooth loss due to the
subjectivity of the patients' reports. This should be the key factor for planning and
decision-making in the rehabilitation of fully edentulous patients. A longitudinal follow-
up of these patients, from the terminal dentition phase to the follow-up of an implant-
borne rehabilitation, can reveal important points that are still obscure in the literature.

In agreement with studies that defend the presence of KG around implants, a strong
positive correlation was found between the dimensions of the KG with the level of the
margin of the lingual mucosa, especially in the anterior region (width [rho=0.439] and
thickness [rho= 0.415]; p<0.05), at the baseline, and with buccal peri-implant recession
in the posterior region of the mandible (thickness: [rho=0.614]; p=0.011) at the 4-years
follow-up. Thus, it can be suggested that, the larger the dimensions of the KG, the
greater will be the lingual ML at all mandibular sites at the time of implant loading -
after soft tissue healing around the implant, and the lower will be the recession of the
buccal margin observed at posterior sites of the mandible at the 4-year follow-up

period. This finding is relevant and suggests that analysis stratifications should be
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performed considering different intra- and inter-implant sites in future clinical trials,
given the heterogeneity of outcomes. In addition, every comparison where there was
a statistically significant difference in the result favored the group with more KG. That
is, areas with KG deficiency are more prone to peri-implant mucosal recession in 4
years. This was also reported by Rocuzzo et al. (2015), in addition that this is
independent of other parameters of peri-implant health.

Width of KG was positively correlated with posterior buccal PD and ML at 4 years.
Previous studies argue that the greater availability of KG, the greater the probing depth,
but that this does not necessarily mean a diagnosis of disease (Berglundh et al., 2018).
In fact, this seems to be associated with the greater recession observed in regions with
few KG, decreasing the probing depth due to the lack of peri-implant tissue availability.
Our results focused on the posterior region of the mandible proved that, the greater
the width of the KG, the greater the probing depth and the lower the rate of recession
in 4 years. Interestingly, despite not presenting a significant correlation result (p>0.05),
the anterior region was associated with significant increases in PD only in regions with
smaller width (p<0.001) and thickness (p=0.001) in the 4 years follow-up. This
highlights the importance of stratification in assessments. A likely explanation given by
Schrott et al. (2009) for the heterogeneity of tissue responses in different regions of
the mandible is that areas with little KG are associated with shorter ridges, and this,
evidenced by the presence of the floor of the mouth, makes hygiene difficult for the
patient, especially in the anterior region. Thus, poor oral hygiene suggested by the
greater plaque accumulation observed in the anterior region of the mandible may result
in more severe inflammatory conditions in regions with little KG, which may increase
the probing depth due to swelling or decreased tissue resistance (Berglundh et al.,
2018). This would show the positive role of KG where hygiene is not efficient, which is
already suggested in the literature.

Even if uncertain in the literature, the presence of KG did not present significant
outcomes relevant to overall peri-implant health. This finding contradicts what was
concluded by Thoma et al. (2018) in their systematic review of the literature on the
need or not to change the peri-implant phenotype. On it, the authors state that
changing the phenotype in areas without or with little KG showed a significant
improvement in the clinical parameters of peri-implant health, especially in BoP,
compared to areas that did not receive this intervention. Thus, the performance of

additional procedures for the regeneration of a band of keratinized mucosa around the
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implants began to be advocated. However, the exact dimension to obtain the best
results has not been reported so far. Furthermore, there was no stratification of studies
based on implant platform. Our results based on tissue-level implants demonstrate that
edentulous areas with a shortage (and even absence) of KG are not more susceptible
to clinical scenarios of poorer gingival health when compared to those with large widths
of this tissue. This was achieved despite patients not receiving supportive
appointments for periods of up to 2.5 years, in which, despite high rates of plaque
accumulation and mucositis diagnoses, there was not a single evolution to peri-
implantitis or even implant loss. We conditioned this finding to the location at the soft
tissue level of the implant platform, since the high accumulation of plaque observed,
facilitated by the presence of the Dolder bar, by the decrease in motor skills of the
elderly patient in his hygiene habits and by the long period without a maintenance
appointment were not sufficient for the progression of the inflammatory process to the
bone tissue supporting the implants, regardless of the quality of the gingival tissue.
The literature already suggests that chronic inflammatory processes with an evolution
time of less than 2.5 years observed in this study easily progress to peri-implantitis
(bone loss around the implant) in bone-level implants. This is important for
predictability in planning the prosthetic rehabilitation of edentulous patients, as it may
change paradigms and make tissue phenotype modification unnecessary in fully
edentulous patients with the placement of (soft-) tissue level implants.

To the best of our knowledge, clinical data comparing bone and soft tissue level
implants associated with peri-implant health parameters in fully edentulous patients
have not yet been documented. However, Rompen et al. (2006), in their systematic
review of peri-implant soft tissues, concluded that the type of connection between the
implant platform and the abutment/prosthesis directly influenced soft tissue integration,
where single-piece implants presented more effective integration and more easily
reproducible with the peri-implant mucosa. This was confirmed in the systematic
review published more recently by Cosola et al. (2020). However, in both, the results
are based on interventions in partially edentulous areas.

A limitation of this study was that it did not evaluate patient-centered measures of oral
hygiene, but we do not discount the claims raised in the literature that KG can indeed
alleviate hygiene discomfort. In future studies, additional comparisons with implants
placed at bone level and fully edentulous maxillary and mandibular arches treated with

fixed prostheses with longer sample sizes and longer follow-up times may demonstrate
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the real role of KG in PS and the influence of tissue level implants and removable

complete dentures.

Conclusion

Based on the findings of this study, it can be concluded that the gingival phenotype did
not significantly influence peri-implant health parameters in the mid-term (4 years) in
soft tissue level implants placed in edentulous mandibles. Therefore, the scarcity or
absence of KG did not prove to be a direct cause for peri-implant mucositis, regardless
of the region of placement in the edentulous mandible. We suggest that future clinical

trials with longer follow-up periods should be carried out to further address this topic.
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5 CONCLUSAO

Os principais achados desta pesquisa s&o elencados a seguir:

e PS mais elevado foi observado em regides com largura de TC <bmm e
espessura >2mm, em 1 e 4 anos de acompanhamento,
respectivamente.

e O BoP nao foiinfluenciado pelo FG (largura e espessura) em até 4 anos
de acompanhamento;

e A PD aumentou significativamente em 4 anos, independente do
fendtipo gengival prévio;

e Em geral, apenas a espessura do tecido mole esteve diretamente
relacionada a ML da mucosa peri-implantar, em 1 ano.

e Diferengcas comportamentais para cada parametro foram encontradas
entre as regides anterior e posterior da mandibula, mas apenas
sugerem que futuros ensaios clinicos com maiores amostras

considerem essa estratificacdo em suas analises.

Com base nos resultados expostos, pode-se concluir que o FG nao
apresentou influéncia sobre os parametros de saude peri-implantar a médio prazo (4
anos) que justifique a presenca do TC como fator indispensavel na terapia com
implantes. Ou seja, ndo foi definida por esse ensaio clinico prospectivo uma relagao
causa-efeito entre a escassez ou auséncia de TC e a incidéncia de mucosite peri-
implantar ao redor dos implantes tissue-level, independentemente da regido de

instalagao, na mandibula edéntula.
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Pesquisador: LUIS ANDRE MENDONGA MEZZOMOD
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Versao: 2

CAAE: 52286016.8.0000.0121

Instituicdo Proponente: Dapartamanio de Odontologia
Patrocinador Principal: Financiamenlo Propna

DADODS DO PARECER

NiGmero do Parecer: 1.452.432

Apresentacao do Projeto:

O projelo de pesquisa intlulado “Falores de Risco no Progndstico de Proleses Tolais Removiveis Relidas
por Implantes Extra-Curlos (4-mm) em Mandibulas Severamenie Reabsorvidas - Ensaio Climeo
Randomizada®: & orientade por LUIS ANDRE MENDONGA MEZZOMO.

Objetivo da Pesguisa:

Objetiva Primano;

Responder a sequinle queslas: “Alé gue ponlo as mandibulas edénlulas severamanle reabsoradas podem
ser freslauradas com sucessn com proleses 1olais removiveis suportadas por implantas axtra-cunos (4-mm)
esplinlados a convencionais ( B-mm}, com uma parda dssea minima, baia prevaldncia de complicaces
pratélicas @ binldgicas, reduzida taxa de falhas de implantas & maior eficiénca masligaldria®®

Objetivo Secundana:

+ Avaliar a Parda Ossea Marginal (POM) de mplantes extra-curos @ convencionais retendo priteses tolais
removiveis em mandibulas severamenia reabsondadas; avaliar as Taxa de Falhas (TF) de mplanies, Taxa
de Comphcagdes Biolbgicas (TCB) & Praldticas (TCP) - avaliar o mpacio da substtuicis das proleses lolais
convencionais anligas por novas proleses lolals convancionals novas: avaliar a funglo masligaldna dos
pacanies reabiflados com diferenles modalidadas de
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proteses totais removiveis:« avaliar o tempo e custos envolviidos com o tratamento;* avaliar a satisfagdo do
paciente e do operador sobre este tratamento;- avaliar a relagdo entre as variaveis (fatores de risco)
relacionadas ao

paciente, a0 implante e & protese com os desfechos analisados

Avaliagéo dos Riscos e Beneficios:

Riscos:

A adogdo de critérios de elegibilidade especificos por si s0 permitira a eliminagao de possiveis fatores de
risco a0 tratamento reabilitador com implantes dentarios e a significativa restricdo de eventuais vieses para o
estudo. Os pacientes serdo solicitados a comparecer a nove consultas em 60 meses, de acordo com o
cronograma geral de visitas previsto no estudo. Abaixo estéo listados os eventuais riscos relacionados aos
experimentos propostos nesta pesquisa, com as respectivas estratégias para prevengao/controle: 1)
Complicagbes de natureza biologica: dor pos-operatoria, sangramento, edema, parestesia, infecgao,
perimplantite, perda do implante. Estes riscos serdo minuciosamente controlados através da obediéncia a
principios basicos e indispensaveis no pré-operatorio (anamnese & questionario de sadde geral, exame
tomografico auxiliado por guia radiografico para planejamento cirlrgico, profilaxia antibittica, controle de
sinais vitais), no trans-operatorio (manutengao da cadeia asséptica pela utilizacao de instrumentais
esterilizados @ materiais cirurgicos descartaveis estéreis, anestesia local com doses de seguranga, respeito
a0s limites

biologicos dos tecidos orais - temperatura, tempo, etc. e utilizacao de guia cirdrgico), e no pos-operatorio
(moniteramento regular do paciente nas consultas pos-operatorias, manejo adequado da inflamagao e da
dor pelo uso de medicag 0 analgésica e antiinflamatéria com doses de seguranga, controle do risco de
infecgao pelo uso

de antibidticos por via oral e bochechos, instrugbes regulares de higiene para prevengao da perimplantite e
da falha de implante, adogéo de um protocolo convencional de carga protética para minimizar o trauma aos
implantes no periodo de cicatrizagao, etc.). 2) Complicagbes de natureza protética: traumatismo transitorio
dos tecidos intra-orais, instabilidade da protese, limitagoes estéticas e funcionais, fratura e/ou desgaste dos
componentes da protese dentaria. Estas complicages serdo prevenidas/ controladas através de meticuloso
planejamento restaurador, obedecendo principios estéticos e funcionais

de execucdo da protese total inferior, além da ulilizagao de materiais (dentes, resina de base, implantes e
componentes protéticos) de qualidade superior para minimizar 0s nscos de talhas, e, por ultimo, atraves do
monitoramento regular do paciente nas consullas pos-instalagao da
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protese. 3) Exposigao a radiagdo onizante: Nesle estudo, os pacientes serdo submetidos a radiagao
ionizante: porem em dose insuficiente para causar qualguer tipo de efeito colateral. Serao utilizadas
radiogratias periapicais digitais para o controle da perda Gssea periimplantar na instalacdo dos mplantes
(T1). na instalagio da pritese definitiva (baseline, T2), e nas consultas de acompanhamento, em 12 (T4), 24
(T5), 36 (TE). 48 (T7) & 60 meses (T8) apts o baseline. seguindo um tratamento de rolina preconizado por
esta escola. A radiografia digital permite um tempo de exposicao a radiagio ionizante significativamente
menor comparada a radiografia convencional. Além disso, os pacientes serdo submetidos ao exame de
tomografia computadorizada de feixe conico (TCFC) no pré-operatbrio. para fins de planejamenio cirlrgico,
na instalagcéo da protese definitiva (baseline, T2) e também nos tempos de acompanhamento de 12 (T4) e
60 meses (TB), para lins de medigio da perda Ossea linear e sublragao digital volumeétrica ao redor dos
mplantes. As TCFCs serdo realzadas com um Campo de Visdo (Field of View., FOV) médio (FOV = Bcm) e
uma resolucio de 0,20 voxels usando o equipamento i-CAT® Next Generation System (Kavo®, Alemanha).
Esle dispositivo de TCFC de FOV médio tem sido sugerido como tendo uma dose de radiacdo equivalente
a0 sistema panaramico digital (Batista et al. 2012; Deman et al. 2014; Ruhland et al. 2015).

Benelficios:

1) O tratamento tera seus custos integralmente cobertos pela pesquisa, sem Gnus nenhum para o pacente
alem do comparecimento as consultas e aos exames radiograficos.

2) Os pacienles incluidos apresentario uma condicdo de salde geral e bucal inicial homogénea, e serao
alocados nos grupos experimentais akatoriamente por sorteio, o que representa uma eqlidade de chances.
3) Os tralamenios proposlos para os grupos leste e controle oferecem beneficios significalivos comparados
ao tratamento corwencional (protese total mandibular removivel convencional): aumento da retengao e
estabiidade, capacidade masligatoria. conforto e satisfago; e nao oferecem maiores riscos para o pacente
- o grupo controle recebera um tratamento padrao. consagrado na literatura @ amplamente empregado ha
décadas (2 implantes convencionais esplintados por meio de uma barra na regido anterior mandibular
retendo uma protese lotal removivel). O grupo teste, por sua vez, recebera um tratamento com uma
paguena variagao ao tratamento padrao, isto &, pelo acréscimo de dois implantes extra-curtos (4-mm) na
regiao posterior da

mandibula. Acredita-se, assim, que o acréscimo desles implantes esplintados aos anteriores por meio da
extensao distal da barra permitira uma diminuigéo do movimento rotacional & do brago de
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alavanca observados na regiao posterior das priteses do tratamento padrao durante a fungio mastigatoria,
aumentando ainda mais a estabilidade, a

retencao, a capacidade mastigatéria, o conforto e a satisfagdo do paciente, e diminuindo a perda 6ssea
periimplantar, falhas de implantes, complicacoes protéticas e biologicas.

4) Os implantes gue ser&o ulilizados sao constituidos de uma liga de titanio-zirconia com uma superficie
hidrofilica, os quais aceleram o processo de osseointegrac@o e oferecem uma excelente estabilidade a nivel
de tecidos duros @ moles, garantindo sua manutengdo em longo prazo. 5) Os pacientes receberao consultas
de acompanhamento & revisdao das proteses dentarias confeccionadas no estudo, o que permitira o
diagnostico de eventuais falhas e complicacbes que poderao ser solucionadas em tempo. 6) Os pacientes
serdo incluidos em um programa de manutencac das proteses, mesmo apos a conclusio do estudo, de
maneira a aumentar a longevidade destas.

Comentarios e Consideractes sobre a Pesquisa:

Ha uma falta de evidéncias sobre o prognostico de proteses totais removiveis suportadas por implantes
extra-curtos (4-mm) na regido posterior de mandibulas severamente reabsorvidas. Os pacientes serdo
recrutados na Clinica de Protese da UFSC. Aqueles que atenderem aos critérios de elegiblidade serao
incluidos e um termo de consentimento sera obtido. Todos os pacientes selecionados receberdo proteses
totais convencionais. Apos

planejamento individualizado, cento e cinguenta (150) implantes serdo instalados através de um
procedimento de estagio unico em 50 pacientes (T1), os guais serao alocados randomicamente em dois
grupos (n = 25) de acordo com o numero de implantes retendo a protese: protese total removivel suporiada
por dois implantes convencionais na regiao anterior e dois implantes extra-curtos na regido posterior (Grupo
Teste); ou uma protese total removivel suportada por dois implantes convencionais na regiao anterior
somente (Grupo Controle). Apds 12 semanas, novas proteses totais removiveis implanto-retidas serao
fabricadas e instaladas (T2 = Baseline). Os desfechos relativos aos implantes serdo avaliados de acordo
com 05 critérios da Academia de Osseointegragio. A perda ossea serd avaliada linearmente com
radiografias periapicais digitais padronizadas (mesial e distal) com a técnica do paralelismo de cone longo,
volumetricamente por meio de subtragao digital de tomografia computadorizada de feixe conico na regiao
posteror de mandibula. Avaliagoes adicionais serdo feitas em & (T3), 12- (T4), 24- (T5), 36- (T6), 4B- (T7) e
60- (T8B) meses apos a instalacao das proteses considerando também a satisfacdo do paciente. A fungao
mastigatoria sera avaliada em TO, T1, T2, T3 & T4,
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Consideracies sobre o8 Termos de apresentagio obrigatdria:
As pandéncias foram atendidas,

Recomendagbes :

Conclusbes ou Pendéncias & Lista do Inadequacies:

Considerando que a proposta apresentada se enconira adequadamente fundamentada, contendo
documentacio e demais informagbes pertinentes & questio éica em conformidade com os termos da
legislagiio que trata da participacio de seres humanos em pesquisa, encaminho voto lavoravel A Aprovagio
do Projeto,

Consideragdes Finals a eritério do CEP:

Este parecer fol elaborado baseado nos documentios abaixo relacionados:

Tipo Documenta Argquivo Postagem Aurtor Situagho
Informagbes Basicas |PB_INFORMACOES BASICAS DO P | 23/02/2016 Aceito
do Projsio 7538 pdi 18:42:04
TCLE/Termos de |TCLE_Revisade.pdi 23/02/2016 |LUIS ANDRE Aceito
Assentimento / 18:38:42  |MENDONGA
Justificativa da MEZZOMO
[ Auséncia
Projeto Detalhado ! | Projete_Detalhado_v2 pdf 23/02/2016 [LUIS ANDRE Aceito
Brochura 18:38:24  |MENDONGA
| Lnue sligadar MEZZOMO
Outros Carta_Resposta_CEP . pdf 23/02/2016 [LUIS ANDRE Aceilo

18:30:21  |MENDO NSA
Folha de Rosto Folha_de_Rosto_Projeto.pdl 06/01/2016 |LUIS ANDR Aceito
113118 |[MENDONCA
'Eadwa.qan de Declaracac_Vinculo_Empregaticio.pdf 27/12/2015 |LUIS ANDRE Aceito
Instituigio o 192112 |MENDONGA
Lniraestntura - _— _ mm— .MEZZC!H.G.E :
Declaragio de Declaracao_|nstituicas_Comite_de_Etic | 2712/2015 |LUIS ANDR Aceito
Instituigio o apdf 18:06:17  |MENDONGA
[ nfragstntura MEZZOMO
Shuacho do Parecer:
Aprovado
MNecessita Apreciagio da COMNEP:
Mo
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UNIVERSIDADE FEDERAL DE SANTA CATARINA
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TERMO DE CONSENTIMENTO LIWRE E ESCLARECIDOD

Prezado paciente,

As informagdes contidas nesse termo foram fornecidas pelo pesgquisador responsaws -
Professor Dr. Luis André Mendonga Mezzomo {Departaments de Odontologia, Centro de
Ciéneias da Salde, UFSC). O obietivo desse documentn & informar o Sr.(a) sobre 3 pesquisa 3
ser realizads. visando obter uma avtorizacdo espontdnea por esorito o= sua parficipacdo, e
sem fazer nada contra @ sua vontads. g P

O titulo deste frabalho & "FATORES DE RISCO PARA PROTESES TOTAIS RETIDAS
POR IMPLANTES EXTRA-CURTOS EM MANDIBULA S SEVERAMENTE REABSORVIDAS —
UM ENSAID CLINICO RANDOMIZADO ™. Esta pesquisa pretende trafar, com profese dentaria
{dentadura) sobre implantes, pacientes com auséncia de todos os dentes na arcada infesior
(rmandibulz), que tenham dificuidades de adaptaga0 ao uso de sua protess todal (dentadura)
inferior por falia de refencdo, e gue n3o apresentern quantidade de osso minima na ra;rau
postenior para a colocagao implantes de tamanho convencional (=Smm). Mo estude, serdo
oferecidos dois diferentes fipos de tratsmento: 5} profese totsl remowivel (dentadurs) retida par
dois i ntes convencionas (>Smm) na regiso antenor e dois implantes extra-curtos (4-mm)
na regiao posterior da mandibula (teste); b) protese total remowived retida por dois implantes
conyencionais somente na regido anteror da mandibula (controle). Imicisimente. o Sr.i3)
receberd uma dentadura convencional nova para fins de readaqua-;au funcional (adaptacia). A
sua distribuicio enfre as duas oprdes de fratamento do estudo sers feits por sorteio, & uma
protass definitiva nova Eera instzdada 12 sermanas apds & crurgis de colocagdo dos imnplantes.
1 Sr.(z) s=ra submefido 3 a‘.ﬂlca-:aﬂ- de q.|-251||:-nan-:-5, avshiagdes clinicas e radiograficas em 9
consultas — 2 antes da cirurgia, no dia da cirurgia do implante e nos periodos de 8, 12, 24, 36,
4% & 50 meses apds a instalacao das proteses. O exame de raio-x previste (3 consultas) esta
de acordo com os cuidados de roting para o5 pacientes submetidos 3 fratamento com
implartes nesta wniversidade, 3 excecio das tomografias computadonzadas (realzada em
apenas 4 consultas). Todas as despesas do frafamento serao coberas pela pesguisa. e o
Sr.aa) t=r3 custos apenas com o deslocaments 382 a universidade para as consultas.

Aszsim, o ohjetivo & avsliar eventuais falhas = complicacies que possam ocormer com 3
protese ou com o5 implanies apos a sua instslacdc, a perda de osso ao redor dos impiantes,
custos e tempo consumidos, além da satisfacso do paciente e do clinico. Isto permitira
idenfificar 2 duracic em longo prazo dos iratamentos realzados e colsborar para o
desermolvimante de um protocolo mais seguro confortaved para o fratamento de pacientes
que apresentem dificuldades de adaptacio a0 uso de pfl]-!EE todal (dentadura) convencional
inferior & pouca sltwra dezea do ass0 mandibular, com priteses totais removiveis retidas por
irmplantes extra-curtos na regido postenior da mandibuia

Az medidas e técnicas previstas no presente estudo procuram minimizas todos os fipos
de n:nmplr:am&. Para o exame da tomografia, uma tacnica = aparelho de Wlima gera;al:- com
uma dose rinima de radlaml:- serao utlizadas para garants ao Sr.(3) uma profecdo contra a
Eq}EIE.IGaI.‘- sxcessiva @ radiacao. Mo entanto, alguns prejuizos podem vir a ser causados pela
pesquiza. Dentre eles, alguns que podem ocorrer imediataments apds a cirurgia de mlu:rtagau
do implante incluem aumento de volume e hematomas {manchas na pele] priximo 3 Srea
operada, sangramentc, parestesia (perda da sensibilidade do nervo), dor & desconforto. Fara
esta Ulims, estso previstas n'Edlma.au analgesica antes & depois da u:::llu:nn':lgau do implante.
Em caso de perda da sensibilidade do nenve, o tratamento para recuperar a sensibilidade sara
oferecido. Alem disso, outras complicagdes padem ocomer tardiamente. como por exemplo a
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-:I-:.E da gengia 3¢ redor do implante, trauma ou sensibilidsde na pengiva. e dor e perda de
lidage em algumas regides da face. Além disso, pode ocomer até mesmo 3 perda do(s)
|n1'.:lantE|:5| & perda do 0ss0 3o redor do implants. O Sr.(a) 5813 acompanhado regularments e
recebers assisténcia e tratamento para qualgesr tipo de complicac3o citada acima que wvier a
ocormer. Inclusive, no caso de falha no imglante, o Sa.(a) ters dirsito 3 -:u:nll:-:a_l:al:u de um nowvo
implante 2 meses apis a =ua remn-:,al:- sam nenhurn custo. Pode tambem  ocomer
u:ﬂrnphca::nE relacionadas & profese, tais como: fratura da protese, fraturs ou desgasts de
dente da pritese, aderéncia de residuos na pr-:ltesa perda ou fratura de parafuso e pegas
relacionadas a0 implante. Para fodss essas siua , sera providenciado o regaro ou ateé
MEsmo a 5I..h-51|‘tLIIEEII:I da 1:I'IZI|:E5P efou pecals) dois) |rr1|:|lante{5; S2m cusio para o Sr.ia).

Suss dividas serdo esclarscidss antes de gualquer procedimento e em qushquer
momento o decomrer da pesquisa afraves do confato com o inwestigador responsswel, de
sequnda 3 sextz-fera, via telafone (48) 2721-D520 ou pelo e-mail Lmezzomegufsc br Ou,
ainda, pode ser feito contate cormn o Comité de Etica em Pesguisa com Seres Humanos
([‘.EF‘SH UFEC) pelo telefone (45) 37.21-3084 ou pelo e-mai cep propesq. dcontsio UfSC.or.

wisador declara o cumprimento das exigéncias contidas nos fdens W3 e W4
(iterm M5 Feséla Resolugdo vigents para Pasquizas com Seres Humanos $66/2012) e assume
o comgromisso de disponibilizar |nfn:|rr'na|;=:|e5 atualizadas obtidas durants o estudo. Ofa) Sr.(3)
tem a liberdsde de retirar seu consentimento 3 gualquer momenta, deixando de paricigar do
estudo, sam qualquer represaiia ou prejuizo, atrawes do contato acina.

Ao assinar as duas wias do termo, sendo que uma delas ficara em sua posse, o Sr.(3)
concorda em participar desse frabalho permitindo o acesso a0 material (questionarios, dados e
rmaterial fotografico) referente =o{3) Sria) que serdc obfidos neste estudc para fins
académicos, coma aulas e artiges, sob total sigile da sua identidade. Em nenhum moments o
s2u nome sera vinculado a qualguer parte do trabalho.

COMSENTIMENTO POSINFORMADO

Eu, i
Responsaws! pelo () , porador do
RG e CFF , 3pds ter recebido

verbalments esclarscimenios sobre o estudo, concordo em parbicipar do trabalho "FATORES
DE RISCO PARA PROTESES TOTAIS RETIDAS POR IMPLANTES EXTRA-CURTOS EM
MANDIBULAS SEVERAMENTE REABSORVIDAS - UM ENSAID CLINICD
RANDOMIZADO™, que serd executado pelo Professor DOr. Luis André Mendonga Mezzomo,
pela equipe de Professores da Discipina & Protese = pefos alunos de pos graduagdo do
Mestrado em Implantodontiz da UFSC e auiorizo também a utiizagio das informagdes
contidas em meu pronfusno (fisica efou digitsl) e dos dados coletados durante a consulta,
desde gue seja mantido o siglo da minha identificacie. conforme as nommas do Comitd de
Etica em Pesquisa com Seres Humanos desta Universidade. A minha participacie € woluntsria
podende s=rcancelada a quakquer momenio.

Floriandpols, da da 2]

Azsinatra do paciente ou responsavel
R

Assinatura do Pesquizador Responsawe! (Luis Andrd Mendonga Mezzoma)
RiG: 8D825051T1/RS

Eizborado com base na F:'E:m'up&n:l CHE 4685972
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ANEXO C — Normas do Periédico Clinical Oral Implants Research

Advertiserment
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Author Guidelines
Sections.
Submissi
2 Aims and Scope
3. Maouscript G ies and

1. SUBMISSION

Authors should kindly note that submi
for publication esewhere except as a
Symposium.

ionimplies that the content has not been published or submitted
abstract in the proceedings of a scientific meeting or

Once the submission materials have been prepared in
ipts should be i online at

with the Author

Click here for more detais on how to use ScholarOne.

Data protection

By submitting a manuscript to or reviewing for this publication, your name. email address, and affilation,
and other contact details the publication might require, will be used for the regular operations of the
publication, including, when necessary, sharing with the publisher (Wiley) and partners for production
ard publication. The publication and the publisher recognize the imponance of protecting the personal
information collected from users in the operation of these services, and have practices in place to ensure
that steps are taken to maintain the securty, integrity, and privacy of the personal data collected and

processed. You can learn more at hitp: wiley.c ection-
policy.html.
Preprint policy
5 s
imm Cimical Ol bmplases Rese sk

L A short informative title containing the major key words. The title should not contain abbreviations (see
Wiley's best practice SEO tips). Trade/product names should notbe induded in the title;

A short running tide of less than 60 characters;

iii. The full names of the authors;

. The author's institutional affilations where the work was conducted, with a footnote for the author's
present address if different from where the work was conducted;

v. Acknowledgments;

i. Author contributions: Please provide a listing the c made by each of the
authors. Example: AS. and K ). conceived the ideas; KJ. and R.LM. collected the data; RLM. and PAK
analysed the data; and A_S. and KJ. led the writing. Please refer to the journal’s Authorshi polu:y inthe
Editorial Policies and Ethical Considerations section for details on author Esting eligil ;

vii. Abstract, MeSH term keywords and word count;

Wil Main text;

ix. References;

x Tables (each mble complete with title and footnotes)

xi. Figure legends;

xii. Appendices (if relevant).

Figures and supporting information should be supplied as separate files.

Authorship

Piease refer to the journal's authorship policy the Editorial Policies and Ethical Considerations section
for details on eligibility for author listing.

Acknowledgments
Contributions from anyone who does not meet the criteria for authorship should be listed, with

ission from the contri inan Ack section. Financial and material support should
aiso be mentioned. Thanks to anonymous reviewers are not appropriate.

Confiict of interest Statement

Authors will be asked to provide a conflict of interest statement during the submission process. For
details on what i inclide in this section, see the section ‘Conflict of Interest’ in the Editorial Policies and
Ethical Considerations section below. Submitting authors should ersure they liaise with al co-authors to
confirm agreement with the final statement.

Abstract

Abstracts should not to exceed 250 words. This should be structured into: objectives, material and
methods, results, conclusions, and no other information. Trade/product names must not be induded in
the abstract.

Keywords
Please provide 3-8 keywords. Keywords should be taken from those recommended by the US National
Library of Medicine’s Medical Subject Headings (MeSH) browser list at www.nim.nih.gov/mesh.

Main Text of Original Research Articles
The main text should indude Introduction, Material and Methods, Results and Discussion.

* Intreduction: Summarise the rationale and purpose of the study, giving only strictly pertinent
references. Do not review existing literature extensive ly. State clearty the working hypothesis.

Please find the Wiley preprint policy here.

This journal accepts articles previously published on preprint servers.

Cinical Oral implants Research will consider for review articles previously available as pre prints. Authors
may also post the submitted version of a manuscript to a preprint server atany time. Authors are
requested to update any pre-publication versions with a link to the final publshed article.

For help with

please contact: C1 iley.com

2 AIMS AND SCOPE

Cinical Craf implanes Research corweys scientific progress in the field of implant dentistry and its related
areas w dlinicians, teachers and researchers concerned with the application of this information for the
benefit of patients in need of oralimplants. The journal addresses itself to dinicians, general
practitioners, peri ists, oral and maxillofacial surgeons and pr aswellas to teachers,
academidians and scholars involved in the education of professionals and in the scientific promaotion of
the field of implant dentistry.

3. MANUSCRIPT CATEGORIES AND REQUIREMENTS

+ Original research articles of high scientific merit in the fiefd of surgical and prosthetic aspects of
dinical oralimplant dentistry induding material sciences, physio ogy of wound healing, prevention
and treatment of pathologic processes jeopardizing the longewity of implants, dinical trials on
implant systems, stomatognathic physiology related to oral implants, new developments in
therapeutic concepts and prosthetic rehabiltation.

In general, Ciinical Oral Implants Research accepts in vitro studies for review only when there is an
invivo component o the study.

Clinical Oral Implants Research encourages complete reporting of all data in one manuscript as
opposed to reporting data (for example clinical and radiographic data) in multiple manuscripts.

+ Review articles by experts on new developments in basic sciences related to implant dentistry and

dinically applied concepts. Reviews are by invitation only from the Editor-in-Chief.

Perspective articles on topical areas related to implant dentistry and dinically applied concepts by

invitation only from the Editor-in-Chief_

* Case reports and case series, but only if they provide or document new fundamental knowledge

and if they use language understandable to the dinigian.

Novel developments # they provide a technical novelty for anyimplant system

Short communications of important research findings in a concise format and for rapid

publication.

. ings of i i

of the Editor-in-Chief.

may ako be considered for publication at the discretion

4. PREPARING THE SUBMISSION

Cover Letters

Cover letters are not mandatory; however, they may be supplied at the author's discretion

Parts of the Manuscript

The manuscript should be submitted in separate files: main text file; figures.

Main Text File
The text file should be presented in the following order:

e rywikey oarmat e

Tumm Clmscal Ol Implasts Research

* Material and Methods: Material and methods should be presented in sufficient detal to alow
confirmation of the C i methods referenced and discussed only
briefly, unless modifications hﬂvt been made. Indicate the statistical methods used, ¥ applicable.
Clinical trial registration number and name of the trial register should be induded in the Materials
and Methods at the submission stage.

Authors who have completed the ARRIVE guidelines, STROBE or CONSORT checklist should indude
as the last sentence in the Methods section a sentence stating compliance with the appropriate
guidelines/checkist.

Results: Present your results in a logical saquen:a in the text, tadles, andillustrations. Do not
repeatin the text all data in the tables and The i ions should be
emphasised.

Discussion: Summarise the findings without repeating in detal the data given in the Results
section, Relate your cbservations o other relevantstudies and point out the implications of the
findings and their limiatons. Cite other relevant studies.

Main Text of Short Communications

Short communications are limited to two printed pages induding illust-ations and references and need
not follow the usual division into material and methods, etc., but should have an abstract.

References

APA - American Psychological Association

References should be prepared according to the Publication Manual of the American Psychological
Asspdiation (6th ediion). This means in text citations should follow the author-date method whereby the
author's last name and the year of publication for the source should appear in the e, for example,
{Jones, 1998). The complete reference list should appear alphabetically by name at the end of the paper.
Asample of the most commaon entries in reference lists appears below. Please note that a DOI should be
provided for all references where avaiable. For more infformation about APA referencing style, please
refer o the APA FAQ. Please not that for joumnal articles, issue numbers are not included unless each
issue in the volume begins with page one.

Journal article

Beers, 5. R. , & De Belis, M. D. (2002). Neuropsychological function in children with maltreatment-related
pusn.rau!saur s(res disorder. The American Journal of Psychiatry, 159, 483-486.

Bradley-Johnson, 5. (1534). Psychoeducational assessment of students who are visually im paired or blind:
Infancy through high school (2nd ed.). Austin, T Pro-ed.

Internet Document

Norton, R. {2006, November 4). How to train a cat to operate a ight sw tch [Video file]. Retrieved from
bitp/leeeree youtube com/watchv=Vja8 3KI OX7s

In-text citations

If your source has two authors, always indude both names in each in-text citation

Ifyour source has three, four, or five authors, include all names in the first in-text dmtion along with the
date. In the following in text citations, only indude the first author's name and follow itwith et al.
EBxample:
Astin-textci

on: (Giley, Johnson, Witchell, 2015)
2nd and any other subsequent citations: {Gilley, et al.)



If your source has six or more authors, only include the first author's name in the first ctation and follow
kwith et al. Include the year the source was published and the page numbers (f itis a directquote).
Bample:

1st in-text citation: (Jasper, et al, 2017)

2nd and any other subsequent citations: (Jasper, et al, 2017)

Tables

Tables should be se¥-contained and complement, not duplicate, information contained in the text They
should be supplied as editable files, not pasted as images. Legends should be concdise but comprehensive
-the table, legend, and must be under without reference to the text. All abbreviations
must be defined in footnotes. Footnote symbok: 1. §. & 4. should be used (in that order) and *, %, #+
should be reserved for P-values. Statistical measures such as SD or SEM should be identffied in the
headings.

Figure Legends

Legends should be concise but comprehensive - the figure and its legend must be understandable
without reference to the text. Include definitions of any symbols used and define/explain all abbreviations
and unis of measurement.

Figures

Al figures should darify the text and their number should be kept to a minimum. Details mustbe large
enough to retain their darity after reduction in size. Micrographs should be designed to be reproduced
without reduction, and they should be dressed dire ctly on the micrograph with a linear size scale, arrows,
and other designators as needed. Each figure should have alegend.

Akhough authors are encouraged to send the highest-quality figures possible, for peer-review purposes,
a wide variety of formats, sizes, and resolutions are accepted.

Llick here for the basic figure i for figures i with manuscripis for initial peer review,
as wel as the more detailed post-acceptance figure requirements.

Color Figures. Figures submitted in color may be re produced in colour online free of charge. Please note,
however, that it is preferable that line figures (e.g. graphs and charts) are supplied in black and white so
that they are legible if printed by a reader in black and white.

Data Citation

P e Wi T dis

Reproduction of Copyright Material

If excerpts from copyrighted works owned by third parties are induded credit must be shown in the
contribution. It is the author’s responsil to akso obtain written permission for reproduction from the
copyright owners. For more information visit Wiley's Copyright Terms & Conditions FAQ at
hitp://exchanges. wiley.com/authors/fags--copyright-terms-conditions 301.htm|

Additional Files

Appendices
Appendices will be published after the references. For submission they should be supplied as separate
files but referred to in the text.

i Oimial Oal lnplos Rescards

Articie Preparotion Support: Wiley Editing Services offers expert help with English Language Editing, as
well as translation. manuscript formatting, figure ilustration, figure formatting, and graphical abstract
design - 50 you can submit your manuscript with confidence.

Ako, check out our resources for Preparing Your Article for general guidance about writng and
preparing your manuscript.

Guidelines for Cover Submissions: If you would like to send suggestions for artwork related to your
manuscipt to be considered to appear on the cover of the journal, please follow these general

el
5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS

Peer Review and Acceptance

The acceptance criteria for all papers are the quality and originality of the research and its significance to
Jjoumnal readership. Manuscripts are single-blind peer reviewed. Papers will only be sent to review i the
Editor-in-Chief determines that the paper meets the appropriate quality and relevance requirements.

Wiley's policy on the confidentiality of the review process is available here.

Appeal of Decision
The decsion on a paper is final and cannot be appealed.

Human Studies and Subjects

For manuscripts mpnmngmndtal studies that involve human participants {even if the study is retro-
spective), a ying the ethics ¢ i that app the study and confirmation that the
study conforms to recognized is required, for Eeﬂiﬂlmn_uﬂ:lglﬂnkl. US Federal
Policy for the Protection of Human Subjects; or European Medicines Agenc)

Clinical Practice. It should also state dearly in the text that all persons gave their informed consent prior
‘o their inclusion in the study. A pdf of the ethics approval must be uploaded at the time of submission.
The ethics approval number should be included in the Materials and Methods section.

Patient anonymity should be preserved. When detailed descriptions, photographs, or videos of faces or
identifiable body parts are used that may allow identification, authors should obtain the individual's free
prior informed consent. Authors do not need to provide a copy of the consent form to the publisher;
however, in signing the author license to publish, authors are required to confirm that consent has been
obtained Wiley has a standard patient consent form available for use. Where photographs are used
they need to be cropped sufficiently to prevent human subjects being recognized: black eye bars should
not be used as they do not sufficiently protect an individuals identity).

Animal Studies

Astatement indicating that the protocol and procedures em ployed were ethically reviewed and approved.
as wel as the name of the body giving approval, must be induded in the Methods section of the
manuscript. Authors must adhere to the ARRIVE guidelines for reporting study design and statistical
analysis; experimental procedures; experimenial animals and housing and husbandry. Authors should
also state whether experiments were performed in accordance with relevant institutional and national
guidelines for the care and use of Bboratory animals:

* US authors should cite compliance with the US National Research Council’s Guide for the Care and
Use of Laboratory Animaks, the US Public Health Service's Policy on Humane Care and Use of
Laboratory Animals, and Guide for the Care and Use of Laboratory Animals.
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Supporting Information

Supporting information is information that is not essential to the article, but provides greater depth and
background. Itis hosted online and appears without editing or typeseting. it may include tables, figures,
videos, datasets, etc.

Click here for Wiley's FAQs on supparting information.

Note: if data, scripts, or other artefacrs used 1 generate the analyses presented in the paper are available
via a publicly available data repository, authors should indude a reference to the location of the material
within their paper.

General Style Points
The following points provide general advice on formatting and style_

* Abbreviations: In general, terms should not be abbreviated unless they are used repeatedly and
the abbreviation is helpful to the reader. | ly. use the word in full, followed by the abbreviation
in parentheses. Thereafter use the abbreviation only. Use only standard abbreviations. In cases of
doubt, the spelling orthodoxy of We bster's third new international dictionary will be adhered to.
Awvoid abbrewviations in the title.

= Symbols: The symbol % is to be used for percent, h for hour, min for minute, and s for second. In
vitro, invivo, in situ and other Latin expressions are to be italicsed.

= Units of measurement Measurements should be given in S or Si-derived units. Visit the Bureau

International des Poids et Mesures (BIPM) website for more information about SI units.

Numbers: numbers under 10 are speit out, except for: measurements with a unit(8mmol/) age (6

weeks old). or Ists with other numbers (11 dogs, 9 cats, 4 gerbils). Use no roman numerals in the

Text.

Decimals: In decimals, a decimal point and not a comma will be used.

Scientific Names: Proper names of bacteria should be binomial and should be singly underlined

onthe typescript. The full proper name (e.g., Streplococcus sanguis) must be given upon first

mention. The generic name may be abbreviated thereafter with -he first letter of the genus (e.g. S.

sanguis). If abbreviation of the generic name could cause confusion, the full name should be used.

If the vernacular form of a genus name (e.g., streptococd) is used, the first letter of the vernacular

name is not capitalised and the name is not underiined. Use of two letters of the genus (e.g., Ps. for

Pepiosirepincoccus) i incomect, even though it might avoid ambiguity.

Trade Names: Chemical substances should be referred to by the generic name only. Trade names

should not be used. Drugs should be referred by their generic names. If proprietary drugs have

been used in the study, refer to these by their generic name, mentioning the proprietary name and

‘the name and location of the manufacturer in parentheses.

= P values should be written in full and should be in italics (e.gp = 0.04) - 3 decimal places

.

of Revised i
When submitting revised manuscripts, authors are requested to highlight revisions in yellow rather than
using track changes features. In addition, an author response letter should be provided including a
detailed response to each point from each reviewer.

Wiley Author Resources

Manuscript Preparation Tips: Wiley has a range of resources for authors preparing manuscripts for
submission avaiable here. In particular, authors may benefit from referring to Wiley's best practice iips
on Writing for Search Engine Optimization.
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* UK authors should conform to UK legklation under the Animak Scientific Procedures) Act 1986
Amendment Regulations (51 201 2/3035).
= European authors outside the UK should conform to Directive 201 /63/EU.

Clinical Trial Registration

The journal requires that all cinical trials which have a commencemen: date after 31st January 2017 are
prospectively registered in a publicly accessible database and dinical trial registration numbers should be
included in all papers that report their results. Authors are asked to indude the name of the trial register
and the dinical trial registration number at the end of the abstract. If the trial is not registered, or was.
registered retrospectively, the reasons for this should be explained.

Research Reporting Guidelines

Accurate and complete reporting enables readers to fully appraise research, replicate it, and use it.
Authors are required to adhere to recognised research reporting standards. The EQUATOR Network
collects more than 370 re porting guidelines for many study types, incuding for:

* Randomised trials : CONSORT

Clinical trials should be reported using the CONSORT guidelines. A CONSORT checklist should also
be included in the submission material under “Supplementary Files for Review”.

If your study is a randomized clnical trial, you will need o fill in all sections of the CONSORT
Checklist. If your study is not a randomized trial, not all sections of the checklist might apply to your
manuscript, inwhich case you simply fill in NJA

All prospective dinical trials which have a commencement date zfter the 31st January 2017 mustbe
registered with a public trials regsry.

Observational studies : STROBE

inical Orol Implants Research requires authors of human ok ional studies in epi i to
review and submita STROBE statement. Authors who have completed the STROBE checklist should
include as the last sentence in the Methods section a sentence stating compliance with the
appropriate guidelinesfchecklist. Checkists should be inCluded in the submission material under
“Supplementary Files for Review”. Please indicate on the STROBE checklist the page number where
the corresponding item can be located within the manuscript e g Page 4.

Systematic reviews : PRISMA

Case reports : CARE

Qualitative research : SRQR

Diagnostic / prognostic studies : STARD

Quality improvement studies : SQUIRE

Economic evaluations : CHEERS

Pre-dinical in vivo studies : ARRIVE

Oinical Oral Impiants Research requires authors of pre-cinical in vivo studies submit with their
manuscript the Animal Research: Reporting In Vivo Experime nts {ARRIVE) guidelines che ckist.
Authors who have completed the ARRIVE guidelines checklist should include as the last sentence in
the Methods section a sentence stating complianc e with the appropriate guidelines/checklst
Checklists should be incduded in the submission material under “Supplementary Fies for Review™.
Study protocols : SPIRIT

Clinical practice guidelines : AGREE

..

We also encourage authors to refer to and follow guidelines from:

* Future of Research Communications and e-Scholarship (FORCE11)
* National Research Council's I rstitute for Laboratory Animal Research guidelines
* The Gold Standard Pubkication ChecHist from Hooljmans and colleagues



® Minimum Information Guidelines from Diverse Bioscience Communities (MIBBI) website
* FAlRsharing website

Species Names

Uponi its first use in the title, abstract, and text, the common name of a species should be followed by the
soientific name {genus, species, and authority) in parentheses. For wel-known species, however, scientific
names may be omitted from article titles. If no common name exists in English, only the sdentific name
should be used.

Genetic Nomenclature

Sequence variants should be described in the text and tables using both DNA and protein designations

whenever appropriate. Sequence variant nomenclature must follow the current HGVS guidelines; see
hgvs.org where of acceptable nomenclature are provided.

Sequence Data

Nucleotide sequence data can be submitted in electronic form to any of the three major collaborative
databases: DDBJ, EMBL, or GenBank It is only necessary to submit to one database as data are
exchanged between DDB), EMBL, and GenBank on a daily basis. The suggested wording for referring to
accession-number information is: These sequence data have been submitted to the DDB/EMBL/GenBank
databases under accession number U12345'. Addresses are as follows:

* DNA Data Bank of Japan (DDBJ) www ddbjnig ac jp
* EMBL Nucleotide Archive: ebiac.uk/ena
* GenBank:www.ncbinlmonih.gow/genbank

Proteins sequence data should be submitted to either of the following repositories:

* Protein Information Resource (PIR). pir.georgetown.edu
* SWISS-PROT: expasy.ch/sprot/sprot-top
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ORCID

As part of the journal's commitment to supporting authors at every step of the publishing process, the
Jjournal requires the submitting author (only) to provide an ORCID iD when submitting a manuscript. This
t@akes around 2 minutes to complete. Fij i

6. AUTHOR LICENSING

If your paper is accepted, the author identified as the formal corresponding author will receive an email
prompting them to log in to Author Services, where via the Wiley Author Licensing Service (WALS) they will
be required to complete a copyright license agreement on behalf of all authors of the paper.

Authors may choose to publish under the terms of the journal’s standard copyright agreement, or
OnlineOpen under the terms of a Creative Commons License.

General information regarding licensing and copyright is available here. To review the Creative Commons
License options offered under OnlineOpen, please glick here. (Note that certain funders mandate that a
particular type of CC license has to be used; to check this please click here.)

Self-Archiving definitions and policies. Mote that the journals standard copyright agreement allows for
self-archiving of different versions of the article under specific conditions. Please click here for more
detailed information about self-archiving definitions and policies,

Open Access fees: If you choose to publish using OnlineOpen you will be charged a fee. A list of Article
Publication Charges for Wiley journals is available here.

Funder Open Access: Please click here for more information on Wiley's compliance with specific Funder
Open Access Policies.

7. PUBLICATION PROCESS AFTER ACCEPTANCE

article din

P
When an accepted article is received by Wiley’s production team, the corresponding author will receive an
email asking them to login or register with Wiley Author Services. The author will be asked to signa
publication license at this point.

P

Accepted Articles

The journal offers Wiley's Accepted Articles service for all manuscripts. This service ensures that accepted
in press’ manuscripts are published online shortly after accep@nce, prior to copy-editing or typesetting.
Accepted Articles are published online a few days after final acce ptance and appear in PDF format only.
They are given a Digital Object Identifier {DOI), which allows them to be cited and tracked and are indexed
by PubMed. After the final version article is published (the article of record), the DOI remains valid and
can still be used to cte and access the artcle.

Accepted Articles will be indexed by PubMed; submitting authors should therefore carefully check the
names and affiliations of all authors provided in the cover page of the manuscript so it is accurate for
indexing. Subsequently, the final copyedited and proofed articles will appear in an issue on Wiley Online
Library; the link to the article in PubMed will update automatically.

Proofs
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The form above does not display correctly in the browsers. If you see an error message starting with
"Please wait...", we recommend that you download the file to your computer. Saving a local copy on your
computer should allow the form to work properly.

Funding

Authors should listall funding sources in the Acknowledgments section. Authors are responsible for the
accuracy of their funder designation. If in doubt, please check the Open Funder Registry for the correct
nomenclature: hitps/iwww.crossref orgfservices/funder-re gistry/

Authorship
The list of authors should accurately illustrate who contributed to the work and how. All those listed as
authors should qualify for authorship according to the following criteria:

1. Have made substantial contributions to concepfion and design, or acquisition of data, or analysis
and interpretation of data; and

2. Been involved in drafting the manuscriptor revising it critically for importantintellectual content;
and

3. Given final approval of the version to be published. Each author should have participated
sufficiently in the work to take public responsibility for appropriate portions of the content; and

4. Agreed to be accountable for all aspects of the work inensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and resolved.

Contributions from anyone who does not meet the criteria for authorship should be listed, with

p ission from the col , inan Ack g section (for example, to recognize contributions.
from people who provided technical help, collation of data, writing assistance, acquisition of funding. ora

department chairperson who provided general support). Prior to submitting the article all authors should

agree on the order in which their names will be listed in the manuscript.

Additional Authorship Options. |oint first or senior authorship: In the case of joint first authorship, a
foomate should be added to the author listing, e g. X and ¥ should be zonsidered joint first author or %
and Y should be considered joint senior author.’

Data Sharing and Data Accessibility

Please review Wiley's policy here This journal encourages and peer review data sharing.

The journal encourages authors to share the data and other artefacts supporting the results in the paper
by archiving it in an appropriate public repository. Authors should indude a data accessibility statement,
including a link to the repository they hawve used, in order that this statement can be published alongside
their paper.

All accepted manuscripts may elect to publish a data availability statement to confirm the presence or
absence of shared data. If you have shared data, this statement will describe how the data can be
accessed, and include a persistent identifier (e g.. a DOI for the data, or an accession number) from the
repository where you shared the data. Sample statements are available here If published, statements

will be placed in the heading of your manuscript,

Pubhication Ethics

This journal is a member of the Committee on Publication Ethics {COPE), Note this journal uses
Thenticate's CrossCheck software to detect instances of overlapping and similar text in submitred
manuscripts. Read Wiley'sTep 10 Publishing Ethics Tips for Authors here. Wiley's Publication Ethics
Guidelines can be found here.
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Once the paper is typeset, the author will receive an email netification with full instructions on how to
provide proof corrections.

Please note thatthe author is responsible for all statements made in their work, induding changes made
during the editorial process - authors should check proofs carefully. Note that proofs should be retumned
within 48 hours from receipt of first proof.

Publication Charges

Page Charges. Original Articles exceeding 10 published pages and Review Articles exceeding 16 published
pages, including illustrations and references, are subject to a charge of USD 160 per additional page. One
published page amounts approximately to 5,500 characters (excluding figures and tables). The author will
be notified of the cost of page charges when they receive the proofs, a ong with instructions an how ©
pay for the charges.

Early View

The journal offers rapid speed to publication via Wiley's Early View service. Early View (Online Version of
Record) articles are published on Wiley Online Library before indusionin anissue. Note there may be a
delay after corrections are received before the article appears onling, s Editors also need to review
proofs. Once the article is published on Early View, no further changes to the article are possible. The
Early View article is fully citable and carries an online publication date and DOI for citations.

8. POST PUBLICATION

Access and sharing
When the article is published online:

The author receives an email alert (if requested).

The link to the published article can be shared through sodial media.

The author will have free access to the paper {after accepting the Terms & Conditions of use, they
can view the article).

The corresponding auther and co-authors can nominate up to ten colleagues to receive a
publication alert and free online access to the article.

Promoting the Article
Tofind out how to best promote an artide, dick here,

Article Promotion Support

Wiley Editing Services offers professional video, design, and writing services to create shareable video
abstracts, infographics, conference posters, lay summaries, and research news stories for your research =
50 you can help your research get the attention it deserves.

Measuring the Impact of an Article
Wiley also helps authors measure the impact of their research through spedialist partnerships with Kudos
and Altmetric,

9. EDITORIAL OFFICE CONTACT DETAILS

For queries about submissions, please contact (| Roffice @wiley.com
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