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A influéncia da mucosa queratinizada ao redor de implantes no desconforto a escovacao

e na saude peri-implantar

RESUMO

Objetivos: O objetivo deste estudo foi comparar o desconforto a escovacdo (DE) e o0s
parametros clinicos peri-implantares de pacientes apresentando implantes com > 2 mm ou < 2
mm de mucosa queratinizada (MQ) ao seu redor.

Material e Métodos: Os pacientes incluidos foram recrutados para manutencao no periodo de
Janeiro a Outubro de 2013. Baseado na presenca de MQ, os pacientes foram divididos em 2
grupos: aqueles com implantes com quantidade > 2 mm de MQ (Grupo A) e aqueles com < 2
mm de MQ (Grupo B). No inicio do estudo os seguintes parametros clinicos foram coletados
em 3 sitios vestibulares de cada implante: indice de placa (IP), profundidade a sondagem
(PS), nivel clinico de insercdo (NCI) e sangramento a sondagem (SS). Imediatamente ap06s
instrucdo de higiene oral, foi pedido aos pacientes que realizassem escovagdo na regido dos
implantes. Subsequentemente, os pacientes relataram o DE por meio de uma Escala
Analdgica Visual (EAV). Os testes t de Student ndo-pareado e Wilcoxon foram utilizados na
analise estatistica com um nivel de significancia de 5%.

Resultados: Setenta e nove pacientes com um total de 269 implantes foram incluidos. Os
resultados demonstraram que os sitios do Grupo B exibiram maior DE (p<0.001), IP
(p=0.0021) e SS (p=0.017) que os sitios pertencentes ao Grupo A.

Conclus6es: Conclui-se que os individuos com implantes com <2 mm de MQ apresentaram
maior desconforto & escovacdo, acimulo de placa e inflamag&o peri-implantar.

Palavras-Chave: Mucosa queratinizada; desconforto; implante; inflamacao.



The influence of keratinized mucosa around implant on brushing discomfort and peri-implant
health

ABSTRACT

Objective: The aim of thisstudy was to compare the degree of brushing discomfort (BD) and
peri-implant soft tissues health in patients presenting implant sites with > 2 mm or < 2 mm of
keratinized mucosa (KM).

Material and Methods: The patients were recruited during their return for maintenance
therapy from January to October, 2013. Based on the presence of KM, the patients were
divided into 2 groups: presence of implant sites with > 2 mm of KM (Group A) and presence
of implant sites with <2 mm of KM (Group B). At the beginning of the experiment, clinical
measurements of plaque index (PI), probing pocket depth (PPD), clinical atachment level
(CAL) and bleeding on probing (BoP) were performed in 3 sites/implant (buccal aspect).
Immediately after oral hygiene instructions, the patients were asked to perform brushing of
the experimental implant sites. Subsequently, the patients reported on the corresponding
brushing discomfort using the Visual Analog Scale (VAS). Non-paired student-t test and
Mann-Whitney test were performed to analyze the outcome variables. Level of significance
was established in 5%.

Results: Seventy-nine patients with a total of 269 implant sites were included. The results
showed that the implant sites in Group B exhibited more BD (p<0.001), Pl (p=0.0021) and
BoP (p=0.017) than the implant sites from Group A.

Conclusion: It was demonstrated that implant sites with < 2 mm of KM were more prone to
brushing discomfort, plaque accumulation and peri-implant inflammation.

Keywords: Keratinized mucosa; discomfort; dental implant; inflammation.
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1 REVISAO DE LITERATURA

1.1 Introdugéo

O longo periodo de sobrevivéncia dos implantes osseointegrados nao € mais 0 Unico
pardmetro para considerar a reabilitagdo com implantes um sucesso clinico. O controle das
falhas técnicas em restauracGes protéticas e falhas bioldgicos nos tecidos peri-implantares sao
considerados fatores fundamentais para obtencdo de sucesso (PAPASPYRIDAKOS et al.,
2012). As alteracGes nos tecidos peri-implantares que podem ocorrer sdo: a presenca de
inflamacdo nos tecidos moles (mucosite), que podem estar associados a uma perda Ossea
marginal acentuada (periimplantite) (HEITZ-MAYFIELD, 2008).

Ao redor de dentes hd um consenso de que, com adequada higiene oral, ha estabilidade
nos tecidos periodontais mesmo sem uma quantidade “adequada” de mucosa queratinizada
(LINDHE; ECHEVERRIA, 1994). Assim como nas patologias periodontais, o biofilme tem
sido proposto como o principal fator etiolégico das doencas peri-implantares (HEITZ-
MAYFIELD, 2008; COSTA et al., 2012), entretanto, devido a diferencas estruturais nos
tecidos peri-implantares, diversos estudos tém questionado a necessidade de uma faixa
minima de mucosa queratinizada ao redor dos implantes para manutencdo da salde peri-
implantar (WENNSTROM et al., 1994; CHUNG et al., 2006; ADIBRAD et al., 2009;
ZIGDON; MACHTEI, 2008; BOURI et al., 2008; SCHROTT et al., 2009; CRESPI et al.,
2010; BOYNUEGRI et al., 2012).

Estudos afirmam que ¢é necessario uma zona “adequada” de mucosa queratinizada ao
redor dos implantes para facilitar a higiene oral peri-implantar (SCHROEDER et al., 1981,
BUSER et al., 1990; RAPLEY et al., 1992). Entretanto, ainda é controverso afirmar se a falta
de uma faixa de mucosa queratinizada pode ou ndo aumentar a susceptibilidade do implante
de ser acometido por infeccBes peri-implantares, ou se os individuos apresentam dificuldade
de controle mecanico da placa bacteriana nestas regides (WENNSTROM; DERKS, 2012).

Considerando a alta prevaléncia de implantes sem uma faixa “minima” de mucosa
queratinizada (46-74%) (ADELL et al., 1986; LEKHOLM et al., 1986; Mericske-Stern et al.
1994) e a importancia da manutencdo dos tecidos peri-implantares livres de inflamacéo para
obtencdo do sucesso clinico, faz-se necessario revisar e estudar mais a fundo a literatura a
respeito deste topico. Desta forma, o objetivo desta revisdo de literatura foi levantar os dados
cientificos (estudos clinicos e outras revisfes) que analisaram ou relacionaram a presenca de

mucosa queratinizada ao redor de implantes com a saide peri-implantar.
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1.2 Analise da relacéo entre MQ e saude peri-implantar

Foram analisados um total de 17 estudos: 8 estudos clinicos retrospectivos ou
transversais, 6 estudos longitudinais e 3 revisfes sistematicas da literatura. A analise dos
estudos foi dividida de acordo com o desenho dos mesmos e os dados extraidos foram
descritos em tabelas.

As principais varidveis analisadas pelos estudos incluidos nesta revisdo foram grau de
higienizacdo, obtidos por meio do indice de placa (IP) — Loe, (1967) e indice de placa
modificado (IPm) — Mombelli et al. (1987); e grau de inflamacao peri-implantar, analisados
por meio das variaveis sangramento a sondagem (SS), indice de sangramento (IS) — Silness &
Loe, (1964); indice de sangramento modificado (ISm) — Mombelli et al. (1987); indice
gengival (IG) — Loe, (1967) e indice gengival modificado (IGm) — Mombelli et al. (1987).
Alguns estudos ainda analisaram outras variaveis secundarias como profundidade a sondagem

(PS), recessdo da mucosa (RM), perda de nivel de insercdo (PNI) e perda dssea (PO).

1.2.1 Estudos transversais

Um total de 8 estudos observacionais transversais foram analisados. A Tabela 1
demonstra as variaveis coletadas e analisadas de cada estudo: nimero de pacientes, implantes,
tipo de protese instalada, varidveis do estudo, tipo de andlise de MQ, analise estatistica,
resultados e conclusdes.

Os resultados obtidos demonstram que em 4 estudos os individuos com implantes com
quantidade < 2 mm de MQ apresentaram significativamente piores condi¢fes de higiene oral
(CHUNG et al., 2006; BOURI et al., 2008; ADIBRAD et al., 2009; CRESPI et al., 2010), de
forma contraria, outros trabalhos concluiram que tanto aqueles implantes com ou sem uma
faixa minima de MQ apresentaram controle de placa semelhantes (WENNSTROM et al.,
1994; KIM et al., 2009). Em relacdo ao grau de inflamacdo peri-implantar cinco dos oito
estudos apresentaram indices significantemente maiores de inflamagéo no grupo com <2 mm
de MQ quando comparado com o grupo com > 2 mm de MQ (ARTZI et al., 2006; BOURI et
al., 2008; ZIGDON; MACHTEI, 2008; ADIBRAD et al., 2009; CRESPI et al., 2010).

Dos estudos que analisaram a “auséncia” de MQ como um indicador de risco para
doencas peri-implantares, Roos-Jansaker et al. (2006) mostraram que a MQ foi uma das
variaveis que explicaram a mucosite e o0 nivel dsseo peri-implantar, entretanto, o trabalho de

Kolsland et al. (2011) demonstrou que a “falta” de MQ nao foi considerada um fator de risco
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para as doengas peri-implantares. Este ultimo trabalho estd em concordancia com os achados
de uma revisdo sistematica que procurou identificar as evidéncias cientificas dos indicadores
de risco para doencgas peri-implantares (HEITZ-MAYFIELD, 2008). Apesar dos resultados
controversos, todos os estudos citados concluiram que o deficiente controle de placa
bacteriana é considerado um indicador de risco para mucosite e periimplantite (ROOS-
JANSAKER et al., 2006; HEITZ-MAYFIELD, 2008; KOLSLAND et al., 2011).



Tabela 1. Estudos transversais que avaliaram a associa¢do entre mucosa queratinizada e saide peri-implantar.
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Autores n limolantes Tipode | Variaveis | Analiseda | Andlise | Unidade Resultados Conclusdes Comentarios
P protese | analisadas MQ estatistica |estatistica
Correlacio MQ néo influenciou | A falta de MQ ndo
Wennstrom Unitériae | IP, IG, PS e | Dicotdmica: sim Ie(s; o significantemente as | altera a saude dos Os implantes
et al. (1994) 39 171 PPF  |mobilidade do| MQ <2 mm/ mt]lloti la Implante | variaveis depententes | tecidos moles peri- | apresentaram > 5
' tecido MQ >2 mm P IP, IG e mobilidade do implantares anos em funcao
tecido (p>0.05)
IP e IG foram
maiores nos mplantes |\ auséncia e
A . nti X e
Dicotdmica: Qui- com < 2mm de MQ (IG adequada qua tidade No estudo néo foi
. IPm, ISm, IG, de MQ os implantes | ... .
Chung et al. Fixae - MQ <2 mm /| Quadrado, t e IP: 0.94 e 1.51, . |utilizado analise de
69 339 . PS, média de Implante . apresentaram maior x
(2006) removivel PO MQ >2 mm |de Student e respectivamente) IP e IG. mas nio correlacéo ou
ANOVA comparada com>2mm| .. m(,édia de PO regressao
MQ (IGeIP:0.76 e
1.26)
Mucosite: Anali AI MQfe 0 acumulodde O estudo objetivou
SS+ouSUP+| .. . . naise praca foram umas das identificar
Roos- . Dicotdmica: | regressiva variaveis que explicaram| A presencade MQ | .
. associado a > . . ; . : indicadores de
Jansaker et 94| 999 Fixae PS < 4 MQ <2 mm / |logistica uni Implant a mucosite e o nivel foi associada com .
al. (2006) removivel > < M. MQ >2 mm e mplante 0sseo pela andlise mucosite e o nivel fISCo para
Perimplantite: = ltivariad variad 655€0 peri-implantar periimplantite,
PO >3 mm + multivariada univariada € P P entre eles a falta de
SS+ ou SUP+ multivariada (p<0.05) MQ
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Autores n limolantes Tipode | Variaveis | Analiseda | Andlise | Unidade Resultados Conclusdes Comentarios
P protese | analisadas MQ estatistica |estatistica
Faixa de MQ
apresentou correlagéo
Correlaca moderada com PS (r = A espessura e a
Ziadon & Unitari SS, IP, IG, Larqurae |g oPrre acao 0.27, p =0.03), largura de MQ ao
I\I/? c;]r: X nIIDSLIa 1 Ps,RMe os egsura— € Mearson € Implante e negativa com RM (r = | redor de implantes
2a508el 32 63 PgE2 do cgntinua o Wha'?n_ ingivi duo -0.41, p=0.0) e PgE2 (r | afeta as variaveis _
( ) fluido dicotomica Ithey =-0.26, p=0.04). clinicas e
crevicular Espessura de MQ imunoldgicas nestes
apresentou correlacédo sitios
negativa com RM
(r=0.32, p<0.01)
Dicotomica: Teste t e “OR” ajustado
MQ <2 mm/ . Implantes com <2 mm . x para instalacdo de
Souri et IP, ISC,)SS e MQ >2 mm \évéécrgzsoérg MQ apresentou OR = E? ﬁarlz%a;o&rgrg Z implante, fumo,
(2008) |76 200 NIR | L dioarafica | /ESPessura: logistica Implante [2.37 para SS (p < 0.05) e sal]dge iimoianta| | €SPessurade
g em milimetros linear e maior média de perda P P gengiva e escore
e dicotbmica multivariada 6ssea (p<0.05) de placa
Correlagéo negativa
.~ .| Correlacdo entre espessura de MQ e A Né&o houve
. Dicotomica: de Pearson e com RM (p=0.02) e PNI| . I-_la_ mf_luenma diferenca estatistia
Adibrad et IP, I1G, SS, [MQ <2mm/ _ significativa da MQ .
Sobredenta Mann-— (p=0.03). Implantes com . ' na analise de
al. (2009) | 27 66 PS, PNl e RMMQ >2 mm e . Implante na salde dos tecidos N
dura - Whitney <2 mm de MQ - correlagéo entre
continua em . peri-implantares M A
milimetros apresentaram maior IP, Q e as variaveis

IG, SS, RM e PNI

clinicas
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Autores n limolantes Tipode | Variaveis | Analiseda | Andlise | Unidade Resultados Conclusdes Comentarios
P protese | analisadas MQ estatistica |estatistica
A falta de MQ néo
Nao houve diferenga | prejudica a higiene
significativa entre os do implante e a % :
Kim et al IG, IP, PS, | Dicotomica: ind-gesetr?dtent grupos em relagdo a IP, |satde peri-implantar, anél\lliasoe rri{g:;gsuiva
" |100f 276 N/R RM,PO [MQ<2mm/ P Implante | 1G e PS (p>0.05). RM e| entretanto ha um x
(2009) e i i ou de correlacao
MQ >2 mm PO apresentaram-se | risco maior de perda
maior no grupo com < 2| dssea e de recessdo
mm de MQ (p<0.05). da mucosa
Sg/l+u§§rsnitgb Analise O estudo objetivou
Koldsland 164 Unitaria Dicotdmica: rlegrgsg,lva N&o houve associagéo A fa_lfja dedMQ n?c: € iné?ggéglrggrde
etal. (2011) ' _|Periimplantitel MQ <2 mm / ogistica significativa entre falta |©O">derada um fator :
354 |PPF, PTF ¢, SS+ PO > 2| MO > 2 multivariada| Implantes de MQ e as doencas de risco para a risco para
PPR | 27" Q=2 mm iy ¢ periimplantite periimplantite
mm e PS >4 peri-implantares '
mm entre eles a falta de
MQ

n — NUmero de individuos; MQ — Mucosa queratinizada; IP — Indice de placa; IPm — Indice de placa modificado; SS — Sangramento & sondagem; IS — indice de

Sangramento; ISm — Indice de Sangramento modificado; 1G — indice gengival; IGm — indice gengival modificado; PS — Profundidade & sondagem; RM —

Recessdo da mucosa; PNI — Perda de nivel de insercdo; PO — Perda 6ssea; SUP — Supuracdo; N/R — Néo relatado; PPF — Protese parcial fixa; PPR — Protese

parcial removivel; PTF — Protese total fixa.
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1.2.2 Estudos longitudinais

Um total de 6 estudos longitudinais foram analisados. A Tabela 2 demonstra as
variaveis coletadas e analisadas de cada estudo: numero de pacientes, implantes, periodo de
acompanhamento, variaveis do estudo, tipo de analise da MQ, analise estatistica, unidade
estatistica, resultados e conclusdes.

Os resultados obtidos demonstram que 2 dos 6 estudos ndo encontraram influéncia da
MQ na sadde peri-implantar a longo-prazo (MERICSKE-STERN et al., 1994; BENGAZI et
al., 1996). No estudo de Mericske-Stern et al. (1994), os autores acompanharam 33 pacientes
com sobredentadura por 5 anos, e relataram que a sadude peri-implantar pode ser mantida na
presenca ou na auséncia de MQ, apesar de ter sido observada maior perda de insergdo nas
faces linguais dos implantes sem MQ. O estudo de Bengazi et al. (1996) também relatou que a
saude peri-implantar pode ser mantida mesmo sem a presenca de uma faixa minima de MQ, e
ainda que a falta de MQ ndo aumentou as chances do paciente apresentar maior RM.

Os estudos de Schrott et al. (2009) e Crespi et al. (2010) demonstraram que em um
acompanhamento de 5 anos e 1 ano, respectivamente, os implantes com quantidade < 2 mm
de MQ apresentaram significativamente pior controle de placa bacteriana e maior inflamacao
dos tecidos peri-implantares. Ainda, ambos os estudos ainda demonstraram um aumento da
RM no grupo com faixa reduzida de MQ (SCHROTT et al., 2009; CRESPI et al., 2010),
contrariando os resultados dos estudos citados anteriormente (MERICSKE-STERN et al.,
1994; BENGAZI et al., 1996). Uma das explicacdes para os resultados controversos em
relacdo a RM e ao nivel clinico de insercdo nos implantes com < 2 mm de MQ pode ser a
modelacdo do tecido peri-implantar para estabelecimento do espaco bioldgico, e ainda, fatores
de confusdo como posi¢do do implante e qualidade dos tecidos moles e duros (BENGAZI et
al., 1996).

O estudo de Boynuegri et al. (2012), acompanhou 15 pacientes durante um ano, e
demonstrou que os individuos com faixa reduzida de MQ apresentaram maior IP, IG e
quantidade de mediador inflamatorio Fator de Necrose Tumoral — a. No estudo de Costa et al.
(2012) os autores procuraram identificar indicadores de risco para as doencas peri-implantares
durante 5 anos, e identificaram que a ocorréncia de periimplantite foi relacionada com a falta

de manutencéo periodontal, maior acimulo de placa e faixa reduzida de MQ (p<0.05).



Tabela 2. Estudos longitudinais que avaliarama associa¢do entre mucosa queratinizada e saude peri-implantar.
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Acompan Variaveis | Andlise da | Anélise | Unidade " L
Autores hamento | " Implantes analisadas MQ estatistica | estatistica Resultados Conclusoes Comentarios
Nao houve diferengas | Em individuos com |  Implantes
significativas entre os | sobredentadura, a | com <2mm
. Dicotdmica: | Testete grupos em relagdo aos saude peri- de MQ por
Mericske-Stern IPm, | P . o 0 . .
eet ;?S(fggf) Sanos | 33 64 é I;SI\rInI S MQ <2 mm /| Wilcoxon | Implante [ parametros clinicos | implantar pode ser lingual
' MQ > 2 mm peri-implantares mantida na apresentaram
(p>0.05) presenga ou na maior PNI
auséncia de MQ (p<0.05)
T Afaltade MQea . .
IP, IG, PS, Andlise mobilidade do tecido | - roe PE
. RMe . regressiva peri-implantar ndo implantar € a
Bengazietal. | 2anos | 41 - Continuaem | logistica ndo foram
163  |mobilidade do| ~_.,: = [ Implante afetaram e
(1996) . . milimetros |multivariad - influénciadas pela _
tecido peri- a significantemente a MQ em um periodo
implantar quantidade de RM de 2 anos
O grupo com MQ
. . . apresentou menor
Anélise IP (lingual) diferenca pIP e 1Sm por
regressiva significativa (OR = lingual € RM por
Schrott et al. IPm, I1Sm, e | Dicotomica: '°|9_'S“°_a OISC?I’?p—ZOOé%Ol)iQII\S/Im vestibular. Um
(2009) 5anos | 58 | 307 RM MQ <2 mm / [Tultivariad |y pjange | HbUlL )e aumento da
MQ >2 mm a (vestibular) —menor | . occs5 da mucosa -
no grupo com MQ é esperado em
(P<0.001) implantes com < 2
mm de MQ a
longo-prazo
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Acompan Variaveis | Andlise da | Andlise | Unidade " L
Autores hamento | " Implantes analisadas MQ estatistica | estatistica Resultados Conclusoes Comentarios
Os implantes com

quantidade < 2 mm de| Maior frequéncia

Crespi et al. IPm, ISm, IG,| Dicotdmica: | Testete MQ apresentaram | de recessdes ocorre

(2010) 4anos | 29 164 PS, RM e PO | MQ <2 mm /| Wilcoxon | Implante | maior IPm, ISm, IG e | nos implantes com

MQ =2 mm recessdo da mucosa | <2 mm de MQ nos -
(p<0.01) primeiros 6 meses
Individuos com < 2
mm de MQ
apresentaram
aTanene | Apesancadeng | N5l 1
Boynuegri et S§,_PS ® | Dicotomica: |ANOVA* IG (p <0.05). Ambos fo reIaC|o,nada com apresentaram
anélise do Bonferroni - menor acimulo de .
al. (2012) lano | 15 36 ) MQ <2 mm/ . Individuo 0S grupos , 5 diferenca
fluido MO >2 mm e Wilcoxon apresentaram > IP e SS placa, inflamagéo sianificativa
crevicular - P . € da mucosa e niveis g
na reavaliacdo quando entre 0
de FNT —a
comparado com a grupos

avaliacdo inicial (p <
0.05)
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Autores CEET n |Implantes Var!évels Himilize 2 Anélls:e Umdagje Resultados Conclusoes Comentarios
hamento analisadas MQ estatistica | estatistica
Mucosite: A quantidade de MQ <
Inflamacé&o Analise 2 mm apresentou-se _ O estudo
visual e SS. regressiva relacionada com a A MQ foi um dos rocurou
logistica ocorréncia de fatores que igen Gficar
Costa et al. 212 Periimplantite| Dicotdmica: uni e periimplantite tanto estiveram indicadores
(2012) 5 anos 336 |: presenga de | MQ <2 mm / |multivariad| Individuo |  nos pacientes em significantemente | " . para
PS>5mm | MQ>2mm a manutencgéo associadas com a eriimplantit
associada a periodontal (p=0.048) ocorréncia de 5 entrepeles 3
SS e PO peri- quanto naqueles sem periimplantite f,alta de MQ
implantar manutencédo (p=0.001)

n — NUmero de individuos; MQ — Mucosa queratinizada; IP — Indice de placa; IPm — Indice de placa modificado; SS — Sangramento & sondagem; 1S — indice de
Sangramento; ISm — Indice de Sangramento modificado; 1G — indice gengival; IGm — indice gengival modificado; PS — Profundidade a sondagem; RM —

Recessdo da mucosa; PNI — Perda de nivel de inser¢do; PO — Perda 6ssea; FNT - o — Fator de necrose tumoral - alfa; IL-1 — Interleucina 1; N/R — N&o relatado;

PPF — Protese parcial fixa; PPR — Prétese parcial removivel; PTF — Prétese total fixa.
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1.2.3 Revisdes sistematicas

Nesta revisdo de literatura foram analisadas 3 revisdes sistemaéticas, sendo duas com
meta-anélise (GOBBATO et al.,, 2013; LIN et al. 2013) e uma sem meta-analise
(WENNSTROM; DERKS 2012). Detalhes em relagdo a quantidade de estudos incluidos em
cada revisdo, variaveis do estudo, tipo de estudos, resultados e conclusGes estdo descritos na
Tabela 3.

As revisOes sistematicas que realizaram meta-analise (GOBBATO et al. 2013; LIN et al.
2013) analisaram variaveis semelhantes, com excecdo da andlise de sobrevivéncia dos
implantes, realizada apenas pelo estudo de Gobbato et al. (2013) — que ndo foi incluida na
meta-analise por falta de dados — e a variavel RM que foi analisada apenas no estudo de Lin et
al. (2013). No artigo de Gobbato et al. (2013) os autores relataram que a ndo inclusdo da RM
na meta-andlise foi intencional devido aos valores de RM dos diferentes estudos ndo poderem
ser comparados, uma vez que a forma de analise variou significativamente entre os estudos
incluidos. Ambas as meta-analises encontraram diferencas significativas entre varidveis que
analisaram a quantidade de placa e a inflamagdo peri-implantar (detalhes na Tabela 3), e
concluiram que a falta de uma zona adequada de MQ €é importante para manutencdo do
controle de placa e para saude peri-implantar (GOBBATO et al., 2013; LIN et al., 2013).

Na revisdo de Wennstrom e Derks (2012), os autores questionaram se ha necessidade de
MQ ao redor de implantes para manutencdo da salde e a estabilidade dos tecidos
periimplanteres, e ainda, pesquisaram a relacdo entre as medidas de MQ e mensuracdes de
higiene, satde dos tecidos moles peri-implantares, niveis de 0sso marginal interproximal e
risco de perda do implante. A pesquisa concluiu que as evidéncias em relacdo a necessidade
de MQ ao redor dos implantes para manter a estabilidade dos tecidos peri-implantares séo
limitadas. Os autores concluiram que com o adequado controle de placa, a presenca de MQ ao
redor dos implantes parece ndo ter importancia, e que ndo ha estudos na literatura que avaliam
a performance de escovagio dos pacientes “sem” MQ (WENNSTROM; DERKS, 2012).



Table 3. Revisdes sistematicas que analisaram a associacao entre mucosa queratinizada e satde peri-implantar.
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Meta- Tipos de
Autores n Variaveis analisadas analise estudos Resultados Conclusodes
incluidos
H& limitadas evidéncias cientificas a respeito da
: . e Os dados
necessidde de uma quantidade minima de MQ para sugerem que em
manutenc¢do da salde peri-implantar. Estudos L .
o o situacOes clinicas
longitudinais em populacdes pouco controladas
- 17 estudos | IP, IPm, IG, IGm, IS demonstraram que implantes com quantidade em que um
Wennstrom e lini 50 1S ’ ss ’PS ’PNI ’Rl\/i Transversal, cinad da” de M ¢ ‘or hici ) adequado
Derks (2012) clinicos €. m, 55, Fs, FIVL R, Néo longitudinal e | hacequaca ce Q apresentam pior gIene € Malor 1. 4616 ge placa
em animais| PO e sobrevivéncia pré-clinico inflamacdo. Ao contrario, em populagdes mais controladas pode ser
ndo ha diferenca entre os grupos. Recessdes se realizado a
apresentaram mais pronunciadas 6 a 12 meses apos a
i ~ P . presenca de MQ
instalacdo da fase protética naqueles com gquantidade S0 t
“inadequada” de MQ parece nAao o
tnadeq importancia
As analises quantitativas revelaram que as variaves IP, 1G o dtjzni]c?afgz(i/l Q
e IPm apresentaram-se significantemente maiores no . 2
8 estudos IP, 1Pm, 1G, 1Gm, IS, grupo de implantes com faixa reduzida de MQ (p<0.05) esta associada
Gobbato et al. oy ISm, SS, PS, PO e . Transversal e iy N . LS com oS
clinicos L Sim o A variavel PS néo apresentou diferenca significativa entre A
2013 sobrevivéncia longitudinal R P ) parametros
0s grupos. As variaveis SS e sobrevivéncia dos implantes clinicos de

ndo puderam ser analisadas pela falta de dados disponiveis

inflamacéo
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e . Meta- VIPes el
Autores n Variaveis analisadas analise estudos Resultados Conclusodes
incluidos
Os resultados
A meta-analise mostrou que os parametros IP, IPm, IGm, Sggg;‘i{ga%f
_ RM e PNI apresentaram diferenga estatisticamente “inadequada”de
11 estudos IP, IPm, IG, IGm, IS, S|g[1|f|cante er_ltre 0S grupos i‘com” e “sem”NMQ (p<0.05). MQ esta
Li et al. 2013 clinicos ISm, SS, PS, PNI,RM e Sim Trans_vergal e | N&o houve diferenca significativa em relagao aSSs, ISm, associada com
PO longitudinal IG e PS (p>0.05). Houve uma tendéncia, mas nao maior actimulo
estatisticamente significante, de haver maior PO nos de placa
implantes com faixa reuduzida de MQ (p>0.05) inflamacio ;,)eri-
implantar, RM e
PCI

n — Numero de estudos; MQ — Mucosa queratinizada; IP — indice de placa; IPm — Indice de placa modificado; SS — Sangramento a sondagem; 1S — indice de

Sangramento; 1ISm — indice de Sangramento modificado; IG — indice gengival; IGm — indice gengival modificado; PS — Profundidade & sondagem; RM —

Recessao da mucosa; PNI — Perda de nivel de insercdo; PO — Perda 0ssea.
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1.3 Conclusao da revisao de literatura

Apesar dos resultados controversos, os dados coletados demonstraram que
individuos com implantes com quantidade < 2 mm de MQ apresentaram pior controle de
placa e maiores indices de inflamacdo peri-implantar. Fatores relacionados ao controle
mecanico da placa bacteriana podem estar envolvidos, como dificuldade de acesso a
escovacgédo por falta de profundidade do sulco vestibular ou experiéncia de desconforto
durante escovacgéo, entretanto ainda faltam evidéncias que comprovem tais hipdteses.
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2 Dissertacdo elaborada e formatada
conforme as normas da revista cientifica

Clinical Oral Implants Research.
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Introduction

The high survival rates of dental implants do not represent that they are free of
biological complications (Heitz-Mayfield 2008). Several studies have reported
complications related to dental implants, either in terms of implant loss or presence of
inflammation in combination or not with bone loss around the implant (Berglundh et al.
2002; Schou 2008).

Poor plaque control, smoking, systemic diseases and implant surface have been
related as the most important factors in the etiology of the peri-implant disease (Heitz-
Mayfield 2008, Zitzmann & Berglundh 2008, Tomasi & Derks 2012). Additionally,
there is increasing evidence regarding the importance of the attached keratinized
mucosa (KM) to the maintenance the peri-implant health (Wennstrom & Derks, 2012,
Gobbato et al. 2013; Lin et al. 2013).

It is well known that plagque accumulation around implant induce an
inflammatory response (Nomura et al. 2000) characterized by increase of inflammatory
cells, as it occurs in the gingiva (Zitzmann et al. 2001). The recent literature shows that
the greater inflammation around implant with “inadequate” amount of KM would be
more likely to the poor plaque control (Chung et al. 2006; Bouri et al. 2008; Adibrad et
al. 2009; Schrott et al. 2009; Crespi et al. 2010; Boynuegri et al. 2012), which affects
the peri-implant soft tissue health (Artzi et al. 2006; Bouri et al. 2008; Zigdon &
Machtei 2008; Adibrad et al. 2009; Crespi et al. 2010).

Recently, Wennstrom and Derks (2012) published a systematic review
evaluating the literature regarding the need of an amount of KM around implants to
maintain the peri-implant health. All clinical aspects involved in the maintenance of
health and tissue stability were studied. The data collected failed to indicate that the
lack of an “adequate” KM per se is harmful to the peri-implant health, but it may
hamper proper hygiene performance. It was hypothesized that some patients might
experience pain and discomfort during brushing at sites without a minimal amount of
KM, which could lead to a poor plague control (Wennstrom & Derks 2012). Thus, the
aim of the present study was to compare the brushing discomfort (BD) and clinical
parameters of implant sites exhibiting “adequate” (= 2 mm) and “inadequate” (< 2 mm)

amount of KM.
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Material and methods

Study design and sample selection

The study was approved by the institutional ethics board for human research at State
University of Maringd. The present case-control study followed the STROBE
Statements: Guidelines for Reporting Observational Studies, described by von Elm et
al. (2007). The patients were recruited during their return for maintenance therapy at
the Department of Dentistry of the State University of Maringa (UEM), Brazil. The

recruitment occurred during a period of 10 months, January, 2013 to October, 2013.

In order to be included in the study, the patients presented at least one implant in
function during at least one year and signed a written informed consent. Those patients
presenting the following potential confounding factors were excluded from the study:
(i) presence of periodontal disease, (ii) smoking habit (> 10 cigarettes/year), (iii) non-
controlled diabetes, (iv) sites with implant-supported overdenture prosthesis, (v) sites
with poor marginal adaptation of the implant-supported prosthesis (confirmed by an
explorative probe and radiographic examination) and (vi) implant-supported prosthesis
with inadequate access for hygiene. In addition, demographic parameters as age,
gender, smoking status, as well as medical and dental history were obtained by a

written questionnaire.

Peri-implant clinical parameters

The peri-implant clinical evaluation were performed on three sites at buccal aspect
(mesio-buccal, mid-buccal and disto-buccal) of each implant by a conventional manual
University of North Caroline (UNC) periodontal probe (Hu-friedy, Chicago, IL, USA).
The clinical parameters were performed by two previously calibrated examiners (FM,

ABS) and the mean inter-examiner concordance level revealed an agreement of 88%.

The following peri-implant clinical parameters were evaluated: (i) plaque index
(P1; Mombelli et al. 1987), (ii) probing pocket depth (PPD; measured in millimeters the
distance between the peri-implant mucosa margin to the bottom of the peri-implant
sulcus/pocket), (iii) clinical attachment level (CAL; measured in millimeters the
distance between the implant shoulder to the peri-implant mucosa margin), (iv)
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bleeding on probing (BoP; presence or absence of bleeding 15 seconds after gentle
probing) and (v) width of keratinized mucosa (KM); measured in millimeters the
distance between the gingival margin to the muco-gingival junction at the mid-buccal
aspect of the implant. For the detection of the muco-gingival junction line, analysis of
color, texture and mobility between the KM and the oral mucosa were performed. For
the analysis of peri-implant clinical parameters the implants were divided
dichotomously, according to the quantity of KM: > 2 mm of KM (Group A) and < 2
mm of KM (Group B) (Fig. 1).

The location of the implant sites (maxilla or mandible) and types of the implant-
supported prosthesis (single units, partial and full-arch fixed bridges) were also

recorded.
Brushing discomfort assessment

Method of brushing

At the beginning of the study, a standardized toothbrush (Colgate® Extra Clean,
Colgate-Pamolive Company, New York, USA), interproximal brush (Escova
interdental Bitufo®, Bitufo Com. Escovas LTDA, Itupeva-SP, Brazil) and dental floss
(Colgate Total® Dental Floss, Colgate-Pamolive Company, New York, USA) were
given for the patients and an adequate implant cleaning instruction was delivered once.
Subsequently, the patients were asked to clean the implant region using the oral
hygiene instructions provided.

Visual Analog Scale (VAS)

The brushing discomfort experienced by the patients was evaluated with the use a
Visual Analogue Scale (VAS; adapted from Jensen et al. 1986). The VAS represented a
line ranging from zero to 100 millimeters (Fig. 2). Immediately after the end of the
tooth brushing, the patients were invited to mark a point in the line that represented
their discomfort during the cleaning procedure. The VAS values were categorized into
one of the following classes of brushing discomfort: no discomfort (VAS = 0), mild
discomfort (0 < VAS < 30), moderate discomfort (30 < VAS < 70), strong discomfort
(70 < VAS < 100) and extreme discomfort (VAS = 100).
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Method of analysis

The brushing discomfort was evaluated per quadrant. Thus, in each subject the
quadrants that harbored implant-supported prosthesis were divided into 2 groups:
quadrants with all implants with > 2 mm of KM (Group A) or at least one implant with
< 2 mm of KM (Group B). The patient was considered the experimental unit, hence, in
those patients that presented more than 1 quadrant included in the same experimental

group, a mean value was calculated.

Statistical analysis

The primary variable of this study was the VAS value for tooth discomfort. The
Lilliefors’ normality test was applied due the unknown distribution of this variable on
population. The hypothesis tested were: Ho: X = N(u, 62) or Hi: X # N(u, ¢°); both
groups (< 2 mm and > 2 mm of KM) rejected the null hypothesis (p<0.01) showing the
non normal distribution of brushing discomfort analysis. Statistical descriptive analysis
of all variables was performed according to the groups. Chi-square and non-paired
Student t-test was used for comparison between normal variables, whereas, for non
normal data Wilcoxon test was used.The statistical analyses were performed by
computer software (BioEstat 5.0, Sociedade Civil Mamiraua / MCT — CNPq, Belém,
Brazil). Levels of significance were established at 95% (p< 0.05).

Results

The demographic parameters of the sample studied are described on Table 1. A total of
79 individuals (24 male and 55 female) with the mean age 52+11.7 years old were
included in the study. The BD was evaluated in a total of 151 quadrants; 22 patients
were allocated in both Group A and B; 30 only in Group B and 27 only in Group A.
The implants in the mandible were slightly more frequent than in maxilla (52.4% vs.
47.6%). The implants in both experimental groups supported prosthesis that included
168 (62%) single crowns, 83 (32%) partial fixed bridges and 16 (6%) full-arch fixed
bridges.

The mean VAS values in Group B were significantly higher (16.9 + 21.8) than in
Group A (5.1 = 9.2; p=0.0008). The frequency distribution of the VAS values

according to group can be observed in Figure 3. No discomfort or mild discomfort was
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observed in 97.7% of the subjects in Group A and 71.2% in Group B. Moderate
discomfort was indicated by 2.3% and 27% of subjects, respectively in groups A and B
while the corresponding percentage for strong or extreme discomfort was 0% and 1.8%.
When the quadrants were divided according to the jaws (Fig. 4), the VAS values
between the Groups were similar in the maxilla but statistically different in the
mandible (5.5 £ 9.9 for Group A vs. 22.0 + 27.6 for Group B; p<0.001).

In the 22 subjects that belonged to Group A and B, the VAS value was
significantly higher in Group B (17. 5 vs. 5.7; p=0.0062). The frequency distribution of
the VAS values in Group A and B are described in Figure 5. Ten (45.5%) out of 22
subjects presented higher BD at Group B; 11 (50%) subjects showed the same
discomfort at both groups and only 1 (4.5%) described higher discomfort at Group A.

The results of the peri-implant clinical parameters showed that the Group B (< 2
mm of KM) presented statistically significant higher Pl (p=0.0021) and BoP scores
(p=0.017) than Group A. The frequency distribution of the PI scores of both groups are
described at Table 3. No statistically significant differences of the values of PPD and

CAL were identified between the groups (for details see Table 2).

Discussion

The present study evaluated the brushing discomfort in patients with implants sites
exhibiting < and/or > 2 mm of KM. The findings of the present study demonstrated that
significantly more brushing discomfort was observed in sites with < 2 mm of KM. In
addition, it was also showed that implant sites with < 2 mm of KM exhibited more

plaque and more bleeding on probing than sites with > 2 mm of KM.

The brushing discomfort was assessed by the use of a VAS. Several clinical
studies, which evaluated pain discomfort, had used such a method (Isik et al. 2011;
Urban & Wenzel 2010; van Wijk & Hoogstraten 2009; Conti et al. 2001). Such
methodology has been used to assess discomfort during implant placement (Urban &
Wenzel 2010), third molar extraction (Isik et al. 2011), anesthetic injection (van Wijk
& Hoogstraten 2009) and temporomandibular disorders (Conti et al. 2001). Thus, the
above mentioned studies support the validity of VAS to evaluate the pain discomfort

following implant brushing.
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The VAS values in Group B were significantly higher than in Group A (p<0.05).
It was also observed that the frequency of individuals in Group B with moderate or
more discomfort was about 30%, while the corresponding value for the Group A was
about 2%. The reason why sites with < 2 mm of KM are more prone to brushing
discomfort may be related to anatomical characteristics of the keratinized tissues. The
keratinized peri-implant tissue is covered by a thick keratinized epithelium occupied by
several layers of keratinocytes and a layer of keratin. The subjacent connective tissue is
rich in collagen fibers and immobile (Ten Cate 1994). On the contrary, the lining
mucosa is covered by a thin non-keratinized epithelium with a lamina propria poor in
collagen fibers, rich in elastic fibers and mobile (Ten Cate 1994). Thus, it is suggested
that the keratinized mucosa offers a better sensory isolation of the connective tissue
and, hence, less pain during implant brushing than the alveolar mucosa would provide.

The results of the VAS values demonstrated, however, that most of the
individuals in Group B as well in Group A reported no or mild discomfort following
implant brushing. The reason for such a discrepancy is obscure. It may be related to
individual threshold of pain, number of implants sites exhibiting < 2 mm of KM in the
quadrant, brushing strength and vestibulum depth. Thus, the data from the present study
suggests that not all patients will report brushing discomfort in implant sites with < 2

mm of KM but the probability of discomfort experience is significantly high.

The results of the present study demonstrated that implant sites with < 2 mm of
KM harbored more plaque than sites with > 2 mm of KM (p<0.05). These findings are
in agreement with previous clinical studies (Artzi et al. 2006; Bouri et al. 2008; Zigdon
& Machtei 2008; Adibrad et al. 2009, Schrott et al. 2009; Crespi et al. 2010; Boynuegri
et al. 2013). Bouri et al. 2008 evaluated in 76 patients and compared the amount of
plaque at implant sites with <2 mm of KM to those with > 2 mm of KM. The authors
observed that implants with narrow KM presented poorer plaque control compared to
implants with wider band of KM (p<0.01). In a similar study but with a 4-year follow-
up, Crespi et al. (2010) also showed that implants with <2 mm of KM presented more

plague accumulation after long-term follow-ups (p<0.01).

The occurrence of more plaque in sites with <2 mm of KM that was observed in
the present experiment may indicate that the keratinized peri-implant tissue promoted
conditions for proper oral hygiene measurements (Wennstrom & Derks 2012). In
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addition, it was also observed the lack of keratinized mucosa was related to more
brushing discomfort. Thus, it is reasonable to assume that brushing discomfort may

discourage patients to perform proper implant cleaning.

In Group B, the frequency of bleeding on probing (BoP) sites was significantly
higher that in Group A (p<0.05). This finding is in agreement with meta-analysis from
systematic reviews (Gobbato et al. 2013; Lin et al. 2013). The authors demonstrated
that implants with < 2 mm of KM presented significantly higher plaque accumulation
and consequently, more peri-implant inflammation. Zigdon & Machtei (2008) in a
cross-sectional study showed that patients with narrow width of KM presented
significantly worse clinical inflammatory parameters and increased inflammatory
mediators. A prospective study carried out by Boynuegri et al. (2012) further evaluated
the peri-implant inflammation and the inflammatory mediators of the peri-implant
crevicular fluid during one year. The authors reported that the implants with < 2 mm of
KM presented higher BoP scores and levels of tumor necrosis factor-a (p<0.05). It can
be anticipated that the higher frequency of BoP observed in the above-mentioned

studies is related to higher plaque accumulation harbored at such implant sites.

The level of the marginal bone was not evaluated in the present study. Several
studies addressed the effect of the lack of keratinized mucosa on the marginal bone level
(Bouri et al. 2008; Chung et al. 2006; Crespi et al. 2010). Gobbato et al. (2013) reported
in a recent systematic review that due the characteristic of bone level analysis with
periapical radiography, the level of buccal bone has been underestimated by the studies
in the literature. Despite the inconsistence in the quantitative analysis of peri-implant
bone level and reduced KM, there are substantial evidences associating poor oral
hygiene with peri-implant diseases (Quirynen et al. 2002; Heitz-Mayfield 2008; Costa et
al. 2012). Additionally, in a 5-years prospective study, Costa et al. (2012) observed that
from the 80 patients previously diagnosed with mucositis at baseline, 31.2% developed
periimplantitis, mainly those without preventive maintenance at follow-up. They also
observed that the amount of < 2 mm of KM was significantly associated with the
occurrence of periimplantitis (Costa et al. 2012). The present study demonstrated that
patients with < 2 mm of KM exhibited higher frequency of peri-implant discomfort

during brushing, more plaque and peri-implant inflammation. More studies should be
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performed to evaluate if patients that report brushing discomfort at implant sites are

more likely to develop periimplantitis.
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Table 1. Demographic characteristics of the population.
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Individuals Implants
Gender
Male 24 89
Female 55 180
Age (years) 52+11.7 -
Jaw
Maxilla - 128
Mandible - 141
Type of restoration
Single crown - 168
Partial fixed bridges - 83
Full-arch fixed bridges - 16
Loading period (months) 58.9 -

Table 2. Mean values and standard deviation (xSD) of the peri-implant clinical

parameters according to the Group A (=2 mm of KM) and B (<2 mm of KM).

Group A Group B p
Pl 0.60 +0.51 0.92 £0.52 0.0021
BoP (%) 51.0+27.2 63.8+29.3 0.017
PPD (mm) 2.36 +0.41 2.43 +£0.65 0.295
CAL (mm) 2.61+0.74 2.71+0.73 0.277
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Table 3. Frequency distribution of the plaque index scores in individuals at Group A
(> 2 mm of KM) and B (< 2 mm of KM).

Score Group A Group B
0 60.3 41.0
1 30.6 39.4
2 8.6 18.6

3 0.5 1.0
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Fig. 1. Photograph illustrating the two types of peri-implant tissues studied. (a) sites

with >2 mm of KM and (b) sites< 2 mm of KM.
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Fig. 2. The Visual Analog Scale (VAS) used to measure the brushing discomfort.
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Fig. 3. Graphic describing the frequency distribution of individualsin Group A (> 2

mm of KM) and Group B (< 2 mm of KM) according to the category of brushing

discomfort.
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Fig. 4. Graphic describing the mean values of brushing discomfort in Group A (> 2

mm of KM) and Group B (< 2 mm of KM) according to location (mandible and

maxilla).
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experimental groups.
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ANEXO A

STROBE Statement—Checklist of items that should be included in reports of cross-sectional

studies
Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the
title or the abstract
(b) Provide in the abstract an informative and balanced summary
of what was done and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the
investigation being reported

Objectives 3 State specific objectives, including any prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including
periods of recruitment, exposure, follow-up, and data collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of
selection of participants

Variables 7 Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if
applicable

Data 8* For each variable of interest, give sources of data and details of

sources/measurement methods of assessment (measurement). Describe comparability
of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses.
If applicable, describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to
control for confounding
(b) Describe any methods used to examine subgroups and
interactions
(c) Explain how missing data were addressed
(d) If applicable, describe analytical methods taking account of
sampling strategy
(e) Describe any sensitivity analyses

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg
numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic,
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each
variable of interest

Outcome data 15*  Report numbers of outcome events or summary measures

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-

adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were
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categorized

(c) If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period

Other analyses 17  Report other analyses done—eg analyses of subgroups and
interactions, and sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study objectives

Limitations 19  Discuss limitations of the study, taking into account sources of
potential bias or imprecision. Discuss both direction and
magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering
objectives, limitations, multiplicity of analyses, results from
similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study
results

Other information

Funding 22 Give the source of funding and the role of the funders for the

present study and, if applicable, for the original study on which
the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in
conjunction with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology
at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-

statement.org.



