PONTIFICIA UNIVERSIDADE CATOLICA DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUACAO EM ODONTOLOGIA
AREA DE CONCENTRACAO EM PROTESE DENTAL

FABIO SA CARNEIRO SCZEPANIK

AVALIACAO DA MANUTENCAO OSSEA EM IMPLANTES INSTALADOS A
PARTIR DA ABORDAGEM TRIMODAL: ACOMPANHAMENTO DE 1-4 ANOS

Porto Alegre
2015



FABIO SA CARNEIRO SCZEPANIK

AVALIACAO DA MANUTENCAO OSSEA EM IMPLANTES INSTALADOS A
PARTIR DA ABORDAGEM TRIMODAL: ACOMPANHAMENTO DE 1-4 ANOS

Dissertacdo apresentada como requisito
para a obtencdo do grau de Mestre pelo
programa de  P0ds-Graduagdo da
Faculdade de Odontologia da Pontificia
Universidade Catdlica do Rio Grande do
Sul.

Orientador: Prof. Dr. Marcio Lima Grossi

Porto Alegre
2015



FABIO SA CARNEIRO SCZEPANIK

AVALIACAO DA MANUTENCAO OSSEA EM IMPLANTES INSTALADOS A
PARTIR DA ABORDAGEM TRIMODAL: ACOMPANHAMENTO DE 1-4 ANOS

Dissertacdo apresentada como requisito
para a obtencdo do grau de Mestre pelo
programa de  P0ds-Graduagdo da
Faculdade de Odontologia da Pontificia
Universidade Catdlica do Rio Grande do
Sul.

Aprovada em: de de

BANCA EXAMINADORA:

Prof. Dr. Marcio Lima Grossi — PUCRS

Prof. Dr. Regenio Mahfuz Herbistrith Segundo — PUCRS

Profa. Dra. Vivian Chiada Maineri — UFRGS

Porto Alegre
2015



Dedico este trabalho a fonte de minha inspiragéo
diaria, meus avos Lorena e Edy.



AGRADECIMENTOS

Aos meus pais, Lorise e Jorge, pelo companheirismo, empenho e carinho durante toda

a nossa caminhada.

Ao meu orientador, Prof. Dr. Marcio Lima Grossi, pelo grande apoio, determinacao e

entusiasmo com o qual conduzimos esta pesquisa.

A Thiago Revillion Dinato, pelo companheirismo diario e de longa data.

Ao Prof. Dr. José Cicero Dinato, pela confianga e exigéncia depositadas em mim; pelo
aprendizado diario e enorme amor a profissédo; e por me dar a oportunidade de praticar
uma Odontologia no mais alto padréo de qualidade.

A Simone Mello, pela atencéo, carinho e dedicacio.

Ao meu tio Sérgio S& Carneiro, pela forca e companheirismo diarios.

A Janaina Miranda Pereira, pela dedicac&o e esforco imprimidos.

A toda a equipe da Clinica Dinato de Odontologia, por fazer da minha profissdo um

aprendizado constante e saudavel.



RESUMO

Objetivos: O objetivo desta investigacao retrospectiva foi avaliar, radiograficamente
e clinicamente, um grupo de pacientes tratados com instalagéo imediata de implantes
unitarios, provisorio imediato com um pilar protético personalizado, com uma
abordagem sem descolamento de retalho mucoperiostal na regido antero superior.
Nivel da crista 6ssea marginal e crista 6ssea marginal a nivel dos dentes adjacentes
foram avaliados. Materiais e métodos: Uma amostra de 20 individuos recebeu 20
implantes cbnicos com mudanca de plataforma através de uma abordagem
minimamente invasiva (abordagem trimodal). A média de idade foi de 55,2 anos
(variando de 25 a 71 anos) e o periodo médio de acompanhamento foi de 2,2 anos
(variando de 12 a 48 meses). Resultados: A taxa total de sobrevivéncia dos implantes
e coroas definitivas foi de 100%. Nao houve diferenca estatisticamente significativa
entre MBLN nas faces mesial e distal, comparando-se baseline ao controle final, assim
como nao houve entre as quatro radiografias independentemente (i.e. baseline, 6
meses, 12 meses e controle final). Houve diferenca estatisticamente significativa entre
MBL nas faces mesial e distal entre baseline e o controle final (p<0,05). Concluséo:
Dentro das limitacdes deste estudo, demonstramos que a abordagem trimodal pode
oferecer uma vantagem em termos de niveis de crista 6ssea marginal, especialmente
em MBLN, durante um periodo médio de acompanhamento de 26 meses.
Adicionalmente, reduzido tempo total de tratamento, apenas uma etapa cirirgica e
estética imediata podem ser obtidos com 100% de taxas de sobrevivéncia e sucesso,

utilizando uma abordagem minimamente invasiva.

Palavras-chave: Implante imediato. Provisério imediato. Cirurgia sem retalho.

Abordagem Trimodal. Crista 6ssea marginal.



ABSTRACT

Purpose: The purpose of this retrospective investigation was to evaluate,
radiographically and clinically, a group of patients treated with immediate single-tooth
placement, immediate restoration implants with a customized definitive abutment with
a flapless approach in the area between both maxillary canines. Marginal bone level
(MBL) and marginal bone level of neighboring teeth (MBLN) were assessed. Methods:
A sample of 20 subjects received 20 tapered platform-switching implants using a
minimally invasive surgery (trimodal approach). The mean age was 55.2 years (range
25 - 71 years), and the mean follow-up period was 2.2 years (range 12 - 48 months).
Results: The overall treatment survival was 100%. There was no statistically
significant difference between MBLN in both mesial and distal aspects, comparing
baseline to final follow-up and between the four radiographs independently (i.e., at
baseline, at 06 months, at 12 months, and at final follow-up). There was a statistically
significant difference between MBL in both mesial and distal aspects at baseline and
at final follow-up (p<0.05). Conclusion: Within the limitations of this study, it has
demonstrated that the trimodal approach might offer an advantage in terms of marginal
bone levels, especially in MBLN, in a mean follow-up time of 26 months. Additionally,
reduced overall treatment time, one surgical intervention, and immediate esthetics can
be obtained with 100% survival and success rates using a minimally invasive

approach.

Key-words: Immediate placement. Immediate loading. Flapless approach. Trimodal

approach. Peri-implant marginal bone level.
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1. INTRODUCAO

A atual busca pela estética em reabilitac6es orais modificou a forma com que
abordamos os pacientes com indicacdo de extracdo e instalacdo de implantes
osseointegrados, especialmente na regiao antero superior. A instalacao imediata de
implantes é uma técnica consolidada na literatura e tem mostrado previsibilidade muito
similar aos casos de instalagcdo em osso cicatrizado (CABELLO et al. 2009; LANG et
al. 2011), nado havendo diferenga estatisticamente significativa em termos de taxa de
sobrevivéncia quando comparados os implantes imediatos versus tardios (CHEN et
al. 2004; KAN et al 2011; LANG et al 2011).

Ao trabalharmos na regido antero superior, a altura e a espessura da parede
Ossea vestibular, presenca de papila interdental e o biétipo gengival sdo considerados
fatores chave para atingirmos niveis de estética satisfatorios (BUSER et al. 2004;
EVANS & CHEN et al. 2007). A parede Ossea vestibular dos dentes anteriores
localizados na maxila geralmente apresenta-se fina ou ausente e sofre grande
reabsorcdo apos extracdo (BRAUT et al. 2011). A sua manutencao esta diretamente
ligada ao posicionamento vestibulo-palatino desses implantes, devendo 0s mesmos
estarem idealmente posicionados de 1-2mm palatinamente aos dentes adjacentes
(BUSER et al. 2004) e de 3-4mm abaixo da margem gengival vestibular (EVANS &
CHEN et al. 2007). O seu posicionamento mais vestibularizado ou ao nivel dos dentes
vizinhos mostrou chances trés vezes maiores de perda da parede vestibular e,
consequentemente, perda da arquitetura gengival (EVANS & CHEN et al. 2007). A
presenca de papila interdental esta majoritariamente relacionada a altura 6ssea
interproximal dos dentes adjacentes (BUSER et al. 2004; KAN et al. 2011). Deve ser
respeitada a distancia minima de 1.5mm entre os dentes adjacentes no momento da

instalacéo do implante para que néo haja perda da crista alveolar (BUSER et al. 2004).

O bidtipo gengival é definido pela visibilidade (fino) ou ndo (espesso) da sonda
periodontal milimetrada através do tecido gengival quando a sondagem periodontal é
realizada (KAN et al. 2003). Os individuos com biotipo gengival mais fino tém menores
chances de formacéao de papila interdental (BUSER et al. 2004) e maior migracédo dos
tecidos moles no sentido apical (45.8% versus 33.3%) (EVANS & CHEN et al. 2007),
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apresentando maior recessdo gengival quando comparados com individuos com
biotipo espesso (85.7% versus 66.7%). Enquanto que 0s pacientes com maior
espessura gengival apresentaram mudancas no aspecto da mucosa vestibular
significativamente menores seguidas da exodontia e da instalacdo de implantes (KAN
et al. 2003). Apds a extracdo, a parede 6ssea vestibular deve apresentar a0 menos
2mm de espessura para evitar a sua reabsorcao, caso contrario, algum procedimento
de enxertia deve ser utilizado (HOF et al. 2013; BRAUT et al. 2011). Portanto, o
momento para realizar a instalacdo do implante seguida da exodontia pode ser
importante para tirar vantagem da cicatrizagdo de tecido mole e diminuir o risco de
reabsorcéo 6ssea vestibular (CHEN et al 2004; KAN et al 2011).

O processo de cicatrizacdo pos extracdo vem acompanhado de uma série de
eventos bioldgicos (CABELLO et al 2013) que podem influenciar negativamente o
resultado final de um tratamento com implantes na zona anterior. Recesséao gengival,
perda de papila interdental e de crista 6ssea marginal estdo intimamente ligados
(GUIRADO et al. 2009; BRAUT et al. 2011; BUSER et al. 2004) e s&o os principais
fatores que devem ser controlados. Extracdes realizadas sem o tradicional
descolamento muco periostal apresentam menor perda 6ssea marginal quando
comparadas a técnica tradicional (TSOUKAKI et al. 2013), além de reduzir o tempo
de tratamento, 0 sangramento transoperatério e as chances de futuro
desenvolvimento de periimplantite (YOU et al. 2009). Além disso, o descolamento
muco periostal reduz a quantidade de mucosa queratinizada (BARONE et al. 2013),
alterando a arquitetura gengival pés extracdo e aumentando os sinais inflamatorios
clinica e histologicamente (YOU et al. 2009; BASHUTSKI et al. 2013; TSOUKAKI et
al. 2013).

A instalacdo de um provisorio imediato proporciona o acondicionamento do
tecido mole periimplantar através da manutencéo da arquitetura gengival (CANULLO
et al. 2010; KAN et al 2003), preservando o contorno e o volume dos tecidos moles
(DE CARVALHO et al. 2013). Adicionalmente, a instalacdo de pilares provisorios
mostrou sinais inflamatérios mais exacerbados, maior migragdo do epitélio juncional
no sentido apical e maior perda de crista 6ssea marginal (GRANDI et al. 2012),
sugerindo que a nado remocao dos pilares definitivos em titanio instalados no ato
cirargico resultam em reducéo estatisticamente significativa dos niveis de perda 0ssea

(CANULLO et al. 2010) e, consequentemente, redugcéo na migracéo dos tecidos moles
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no sentido apical. Além disso, estudos comparativos mostraram que as taxas de
sucesso de implantes unitarios instalados em zona estética com carga tardia (97%)
versus provisério imediato (98%) sdo similares (KAN et al. 2003; KAN et al. 2010),
fortalecendo a ideia de que a instalagcdo de um provisério imediato € uma técnica
segura e previsivel. A forma dos pilares protéticos também influencia no resultado final
(FREITAS et al 2011), devendo os mesmos respeitarem 0s principios biomecéanicos
dos preparos protéticos, afim de estabelecer uma relacao natural e harmdénica com os
tecidos moles circundantes. Coroas protéticas cimentadas na regido anterior
favorecem a estética e apresentam vantagens na distribuicdo de carga mastigatoria
quando comparadas com restauracdes protéticas aparafusadas (FREITAS et al 2011).

Tarnow e colaboradores relataram que apds restauracdo com implantes
utilizando a técnica tradicional, houve migracédo do tecido ésseo de 1.4 — 2.0mm a
partir da unido implante-pilar no primeiro ano de fungdo (GUIRADO, 2009,
HURZELER et al. 2007). Atieh e colaboradores (2010) vém relatando que média de
reabsorcdo nos anos seguintes estd na casa dos 0.2mm, mais ainda ndo ha um
consenso estabelecido na literatura. Revisdo sistematica da literatura realizada com
estudos em humanos e com a presenca de grupo controle, no periodo de 2007 a 2010
e com um total de 1.239 implantes, mostrou perda 6ssea marginal significativamente
menor em implantes com mudanca de plataforma, além de tecido duro
substancialmente mais estavel (ATIEH et al. 2010). O tempo de acompanhamento
desses estudos variou de 12 aos 60 meses. Em estudo prospectivo avaliando as
alteracbes Osseas ap0s um ano da instalacdo de implantes com mudanca de
plataforma, a diferenca entre baseline e follow-up foram de -0.12mm + 0.40mm para
os implantes com mudanca de plataforma, contra -0.29mm + 0.34mm (p < 0.0001)
(HURZELER et al. 2007). A raz&o para essa reducéo na perda de quantidade 6ssea
marginal pode estar relacionada ao posicionamento mais apical da juncao implante-
abutment, afastando o infiltrado inflamatério da crista alveolar (ATIEH et al. 2010;
CANULLO et al. 2010; HURZELER et al. 2007). Além disso, ha uma vantagem
biomecanica nesse tipo de conexao, relatando que a diferenca entre os diametros do
pilar protético e da cabeca do implante reduz a concentracdo de stress 0sseo na
regido cervical (MAEDA et al. 2007), reduzindo a sua migragcdo no sentido apical.
Canullo e colaboradores, em um ensaio clinico randomizado controlado duplo cego,

relatam que implantes restaurados com o conceito de mudanca de plataforma
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apresentaram reducdo significativa nos niveis de perda O6ssea marginal e uma
correlacdo negativa entre perda Ossea e diferenca de didmetro entre implante e
abutment foi encontrada (CANULLO et al. 2010). Uma reducao de 0.45mm no
diametro do pilar parece ser necesséaria para reduzir a perda 6ssea marginal
(HURZELER et al. 2007).

Outro fator que influencia na manutencéo de tecido 6sseo periimplantar é o tipo
de conexdo. A interface implante-pilar € a regido mais suscetivel a contaminacao
bacteriana e a que mais sofre com o impacto mastigatério. Em revisédo sistematica da
literatura avaliando a performance de conexfes do tipo cone morse, ndo foram
detectados micro movimentos do abutment sob forcas verticais e obliquas. Este tipo
de conexao mostrou maior resisténcia a perda de torque e a fratura e menor stress
sobre o parafuso quando comparado com conexdes ndo conicas. A geometria da
conexao cone morse distribui mais homogeneamente o stress do impacto oclusal para
o implante, melhorando o selamento, diminuindo a contaminacédo bacteriana e a

reabsorcdo 6ssea circundante (SCHMITT et al. 2013).

O objetivo desta investigacédo retrospectiva foi avaliar, radiograficamente e
clinicamente, um grupo de pacientes tratados com instalacdo imediata de implantes
unitarios, provisério imediato com um pilar protético personalizado, com uma
abordagem sem descolamento de retalno mucoperiostal na regido antero superior.
Nivel da crista 6ssea marginal e crista 6ssea marginal a nivel dos dentes adjacentes

foram avaliados.
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2. ARTIGO

EVALUATION OF BONE PRESERVATION AROUND IMPLANTS PLACED WITH
THE TRIMODAL APPRACH: A1 -4 YEARS FOLLOW-UP

Fabio Sa Carneiro Sczepanik, DDS?
Marcio Lima Grossi, DDS, MS, PhDP
Eduardo Rolim Teixeira, DDS, PhD¢
José Cicero Dinato, DDS, MS, PhD¢

Thiago Revillion Dinato, DDS®

Purpose: The purpose of this retrospective investigation was to evaluate,
radiographically and clinically, a group of patients treated with immediate single-tooth
placement, immediate restoration implants with a customized definitive abutment with
a flapless approach in the area between both maxillary canines. Marginal bone level
(MBL) and marginal bone level of neighboring teeth (MBLN) were assessed, and the
final MBL and MBLN were correlated with clinical variables. Methods: A sample of 20
subjects received 20 tapered platform-switching implants using a minimally invasive
surgery (trimodal approach). The mean age was 55.2 years (range 25 - 71 years), and
the mean follow-up period was 2.2 years ( range 12 - 48 months). Results: The overall
treatment survival was 100%. There was no statistically significant difference between
MBLN in both mesial and distal aspects, comparing baseline to final follow-up and
between the four radiographs independently (i.e., at baseline, at 06 months, at 12
months, and at final follow-up). There was a statistically significant difference between
MBL in both mesial and distal aspects at baseline and at final follow-up (p<0.05).
Conclusion: Within the limitations of this study, it has demonstrated that the trimodal
approach might offer an advantage in terms of marginal bone levels, especially in
MBLN, in a mean follow-up time of 26 months. Additionally, reduced overall treatment
time, one surgical intervention, and immediate esthetics can be obtained with 100%
survival and success rates using a minimally invasive approach. Additional long-term,
well-conducted, randomized-controlled trials are needed to confirm the validity of the
trimodal approach.

Key-words: Immediate placement. Immediate loading. Flapless approach. Trimodal
approach. Peri-implant marginal bone level.
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INTRODUCTION

As the technique of replacing missing teeth in healed edentulous sites offered a
predictable and effective outcome!?. Different placement protocols have evolved to
expand implant therapy applicability, starting with the first reports about immediate
implant placement into extraction sites described by Schulte and colleagues? and
Lazzara and colleagues®. Bone preservation and soft tissue stability are one of the
benefits related to this approach®® as they reduce the number of surgical interventions,
overall treatment time and morbidity; and they have attracted attention in recent
yearsl’, representing a clear advantage for our day-to-day practice® and patient well-
being. Moreover, a recent systematic review, which have evaluated 2934 implants
placed into fresh sockets in 2130 patients, have showed an annual failure rate of 0.82%

and a 2-year survival rate of 98.4%?".

Additionally, immediate loading protocols have been suggested as a way to
restore aesthetic appearance?, specially in the anterior maxilla, as soft tissue contour
and gingival architecture can be maintained®?, adding a predictability of implant
survival and papilla levels over time’. A systematic review have evaluated the survival
rate of immediately restored implants as compared to implants conventionally restored
after 1 year of implant placement, and the difference was not statistically significant
(0.75% vs 0.89%). Furthermore, combining a provisional crown with a definitive
abutment during the healing phase may prevent bone remodeling from happening

according to several authors0-13,

The elevation and advancement of a full thickness flap can cause post-operative
bone resorption, reduced keratinized mucosa'4, loss of gingival/papillae architecture®®,
higher risk of developing periimplantitis, and enhanced clinically and histologically
inflammatory signs'®'’. Thus, the use of a minimally invasive approach, by means of
a flapless protocol, may reduce bone remodeling'* and improve the esthetic result!®.
The complete preservation of the alveolar ridge dimension after tooth extraction is
unlikely to be attainable, even with the use of a bone substitute and collagen

membranel4.

Despite the high survival rate, the marginal bone level (MBL) around implants is

an important factor in the success criteria for evaluating implant therapy*®. Laurell and
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colleagues in a 5-year of function meta-analysis have reported a mean marginal bone
loss of 0.48 mm for platform-switched implants, and have suggested a revision of the
existing implant success criteria??. The use of a smaller diameter abutment on a larger
diameter implant collar, with a conical abutment-implant attachment system, reduces
de gap between both interfaces. This reduction shifts the inflammatory cell infiltrate to
the central axis of the implant, which limits crestal bone resorption?-22,

Additionally, a key point in maintaining interdental papillae may be the bone
level to the adjacent tooth. Preserving this bone peak throughout extraction of the tooth

as well as during implant placement may secure papilla height over time’.

Recently, few studies have been published reporting a minimally invasive
approach, which consists: a) hard tissue preservation, b) peri-implant mucosal
maintenance, c) reduced treatment time, and d) improved esthetic results. Primarily,
an immediate placement and restoration/loading protocol have led to the introduction
of a bimodal approach (BA)?, which have shown similar survival rates to the
conventional protocols and encouraging esthetic outcomes in a 5-year case-control
study?3. Posteriorly, Cabello and colleagues added a third element to the BA: a flapless
surgery, leading to a trimodal approach (TA)?. This TA approach consisted of an
immediate single tooth placement and an immediate provisional loading with no

mucoperiostal flap raised.

Therefore, the aim of this retrospective study was twofold. First, to evaluate
radiographically patients treated within TA criteria, in the area comprehended between
both maxillary canines in terms of marginal bone level (MBL) and marginal bone level
of neighboring teeth (MBLN). Second, to compare final MBL and MBLN with the

clinical variables.

MATERIAL AND METHODS

Patients and study design
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This retrospective study was based on data from 20 patients (12 females and 8
males) who were treated in a private practice in the city of Porto Alegre, in the state of
Rio Grande do Sul (Brazil), who had underwent immediate placement and
temporization of one single-tooth implant within the anterior maxilla (incisors and
canines) using a flapless technique, and who had a definitive titanium abutment. The
mean age was 55.2 + 13.2 years (range 25 to 71 years), and the follow-up period was
at least 12 months (mean = 2.2 + 1.03 years, range 12 to 48 months). The same
practitioner (J. C. D.) have treated all patients between 2010 and 2014, and he did not
participate in the data collection and evaluation. The study protocol was reviewed and
approved by the Research Ethics Committee (CEP, 808.513) of the Pontifical Catholic
University of Rio Grande do Sul (PUCRS), Brazil.

The inclusion criteria was: a) patients with the need of a single tooth extraction

in the anterior sector.

The exclusion criteria was: a) patients under 18 years of age, b) systemic
diseases that would otherwise contraindicate surgery (uncontrolled diabetes,
hemophilia, radiation treatment to the head and neck region, current chemotherapy,
treatment with oral bisphosphonates), c¢) acute infection in the treatment area, d)
absence of the adjacent tooth/presence of an adjacent implant, e) probing depth over
3mm, f) heavy smokers (more than 10 cigarettes a day), g) absence of opposite teeth,
and h) if the principles of trimodal approach could not be follow during surgery. Patients
who used less than 10 cigarettes/day were not excluded, but were instructed to stop
smoking throughout the treatment. Patients with chronic endodontic pathology and/or

buccal bone wall resorption were included in this study.

Surgical protocol

Before surgery, cone beam computerized tomography (CBCT) and periapical
radiographs were requested in order to establish the indication for tooth extraction as
well as the initial diagnosis and treatment planning. Patients agreed with the treatment

plan and consented to be treated. They underwent professional prophylaxis and
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periodontal treatment, if necessary, prior to the implant surgery. All patients received
2g of amoxicillin 1h before the procedure, and 0.12% chlorhexidine gluconate

mouthwashes were given immediately before the surgery for oral disinfection.

Tooth removal was done as atraumatically as possible (Articaine 100, DFL, Rio
de Janeiro, Brazil) using a specific extractor (Benex Root Extraction System, Hager
and Meisinger GMbH, Neuss, Germany) without raising the mucoperiostal flap. The
socket was vigorously debrided with the help of manual curettes. A roughened surface
morse tapered implant (CM Drive, Neodent, Curitiba, Brazil) was placed at 2 to 3 mm
beneath the bone crest and 2 mm palatal to the buccal bone wall, with a minimum
initial insertion torque of 35 N/cm verified with a digital device. The gap between the
implant’s shoulder and the inner wall of the buccal aspect was filled with an anorganic
bovine bone in small particles (0.25 — 1 mm) (Bio-Oss®, Geistlich Pharma AG,

Wolhusen, Switzerland).

Clinical procedures

Implant’s platform impression was took immediately after surgery with a help of
a rubber dam (Madeitex, Sdo José dos Campos, SP, Brazil) in order to fabricate an
acrylic provisional crown adapted to a customized definitive titanium abutment
extraorally. The abutment was digitally scanned with a laboratory device (Neo Shape
D700, 3Shape, Copenhagen, Denmark) to fabricate a zirconium oxide reinforced
coping to be placed after the osseointegration process is completed (05 months).
Within 24 hours after surgery, the abutment was tightened at 20 N/cm; and an acrylic
crown cemented provisionally (Dycal, Dentsply, York, United States) with a non-
functional loading (i.e., centric or eccentric contacts). A distance was left between the
gingival contour and the cervical aspect of the provisional crown in order to avoid soft
tissue compression. Abutments had a reduced diameter in comparison to implant’s

platform diameter and had a conical connection.

After surgery, patients were instructed to have a soft diet and to avoid chewing
in the treated area for the remaining duration of the implant healing phase. Drug
therapy consisted in antibiotics (i.e., Amoxicilin 875mg, every 12h for 7 days),
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analgesic and anti-inflammatory drugs (i.e., Nimesulide 100mg, every 12h for 3 days)
and mouthwashes (i.e., 0.12% chlorhexidine gluconate, twice daily for 7-10 days).

Definitive crown delivery

Five months after surgery, the provisional crown was removed, the absence of
suppuration/inflammatory signs was checked, and abutment torque confirmed with a
torque wrench. A CAD/CAM machined zirconium oxide coping (InLab MC XL, Sirona,
Salzburg, Austria) was placed onto the abutment, and a coping pick-up silicone
impression was taken (Regular Body Normal Set, Elite HD+, Zhermack, Rovigo, Italy).
Feldspathic ceramic was manually applied in the final master cast and cemented
definitively with a resin-modified glass ionomer cement (Relyx Luting 2, 3M ESPE,
California, United States), with manual compression for 10 minutes. The cement
excess was then removed with the help of a sounder and a dental floss. Patients were
instructed not to chew or to floss during the first 24 hours post cementation. A periapical
radiograph was taken in order to assess the presence of any residual cement
remnants. All materials were handled according to the manufacturer instructions. The

treatment sequence is shown in figures 1 - 5.

Fig. 1. Initial clinical aspect. Upper left central incisor with indication ofextraction due to root fracture.
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Fig. 2. Atraumatic extraction with the help of a especific extactor (Benex Root Extraction System, Hager
and Meisinger GMbH, Neuss, Germany), with a flapless approach.

Fig. 3. Customized definitive titanium abutment tightened at 20 N/cm. Buccal aspect. Notice the graft
material, and its intimate contact with oral environment. These anorganic bovine bone particles will
unavoidably be lost, during the first 6 months.
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Fig. 4. Buccal aspect of the provisional crown 7 days post-surgery. Notice the soft tissue stability, and
how the gingival margin adapted to the surface of the provisional crown.

Fig. 5. Definitive crown delivery. At the 06 months follow-up.

Clinical evaluation
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Patients were scheduled for follow-up visits once a month during the first 5
months of post implant placement, and then once annually after the final crown
delivery. This was part of a maintenance program meant to assess clinical parameters,
such as: bleeding on probing, spontaneous bleeding and plaque index. Clinical
complications, such as abutment loosening/fracture and final crown chipping/fracture,
were also recorded, if present.

Radiographic evaluation

For each patient, intraorally digitalized radiographs were taken with the use of
both a universal radiographic positioner and the parallel technique at three different
times: at baseline (up to 30 days after surgery), at 06 months (final crown delivery) and
at 12 months. If the follow-up exceeded 12 months, the latest radiograph was used

(follow-up time ranged from 12 to 48 months).

Measurement technique

The distance between the implant shoulder and its respective bone crest (i.e.,
marginal bone level or MBL) was carried out in both mesial and distal aspects,
described as positive (i.e., bone crest coronal to the implant shoulder) or negative (i.e.,
bone crest apical to the implant shoulder). Additionally, the distance between the
implant shoulder and marginal bone level of neighbouring teeth (MBLN), in both mesial
and distal aspects, was performed by tracing a line perpendicularly to the implant long
axis at the implant shoulder level. After that, we measured its distance to the most
coronal interproximal bone crest of the neighbouring tooth, described as positive (bone
crest coronal to the implant shoulder) or negative (bone crest apical to the implant
shoulder). lllustrations demonstrating radiographic follow-up and its measurements are

shown in Fig.6.
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The radiographic implant length was measured, and compared with the true
implant length 11.5 mm, 13 mm, 16 mm), for adjusting bone level and distance
measurements, according to image magnification. The same equation was used to
determine the distance from the implant shoulder to MBL, and the distance from the
implant shoulder to MBLN. Brightness, contrast, magnification and the measurements
were controlled and standardized in all radiographs with a specific imaging software
(DBSWIN Imaging Software, Dirr Dental, Bietigheim-Bissingen, Germany).

Fig. 6. Demonstrating radiographs at the baseline (1, 2), at the 6 months follow-up (3) and
at the final follow-up (4). Measurement of MBLN (a) and MBL (b).

Data collection

One independent examiner performed all examinations and data collection.
Evaluations were made at baseline (up to 30 days before implant placement), at 06,
and at 12 months. If the follow-up exceeded 12 months, the latest radiograph was used
(follow-up time ranged from 12 to 48 months). The following variables were recorded:
a) age, b) gender, c) surgery site, d) implant features, e) follow-up time, f) implant
success/failure, g) marginal bone level (MBL), and h) marginal bone level of
neighbouring teeth (MBLN). Measurements were made in both mesial and distal

aspects.

Sample size calculation and statistical analysis
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For the reduction in marginal bone loss, repeated measures Analysis of
Variance (ANOVA) and the Tukey-b Post-Hoc test will be used for the differences

within and between groups.

The formula for the sample size calculation of hypothesis testing for population
proportions is: n = {Z1.«V[Po (1 - Po)] + Z1V[Pa (1 - Pa)]}2 / (Po — Pa)?; in which n =
estimated sample size, Po = proportion value test of the population under the null
hypothesis, Pa = anticipated value of the population proportion, Zi.« = standard
distribution value corresponding to a a level of significance (e.g. 1.96 for a one-sided
test at a 0.05 level), and Z1s = value of the normal distribution corresponding to the
desired power level (e.g. 0.84 for a power of 80%). Using a success rate of 95% and

an anticipated success rate of 85%, we reach a sample size of 44 individuals?®.

RESULTS

Patients who had received immediate placement/loading of one single-tooth
tapered implant in the esthetic zone until to February 2014 were selected to this
retrospective study. Twenty consecutive individuals were included for the radiographic
and clinical analysis, with a mean age at implant insertion of 55.2 years (+ 13.2),
ranging from 25 to 71 years. Sixty per cent of the patients were female and forty per
cent were male (Table I). The mean follow-up time was 2.2 years (+ 1.03), ranging
from 12 to 48 months (Table Il). Sixty per cent of extractions were indicated because
of root fracture and none was indicated because of chronical periodontal disease.

Reasons for tooth extraction were in Table IlI.

Seventy per cent of the implants had a regular platform (4.3 mm), while a narrow
platform implant (3.5 mm) was used in only 30% of the patients. The most frequent
implant use had a regular diameter (4.3 mm) and was 13 mm length (45%). The upper
left central incisor was the most frequent tooth restored (45%), followed by its
contralateral tooth (25%). In the sample, only the upper left canine was not present.

Description of surgery and implant characteristics are listed in Table Il
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Table I. Social and demographic characteristics of implant patients and description of implant surgical
characteristics (n = 20)

Independent variables (n=24)

Gender (%)

Women 60.0
Men 40.0

Table II. Description of surgery and implant component characteristics

Site of implant surgery (%) (n=20)

Upper right central incisor (# 11) 25.0
Upper right lateral incisor (#12) 5.0



Upper right canine (# 13) 5.0
Upper left central incisor (# 21) 45.0
Upper left left incisor (#22) 20.0

Follow-up time (%) (n=20)
1.0 year 10.5
1.5 years 31.6
2.0 years 21.1
2.5 years 53
3.0 years 10.5
3.5 years 10.5
4.0 years 5.3
4.5 years 5.3

Table lll. Reasons for tooth extraction (%)

Reasons for extraction (n=20)

Endodontic pathology (%)

Endo-periodontal lesion 25.0

25
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Root resorption (%) 15.0

Implant and definitive crown survival

All 20 implants showed an uneventful healing and integrated, presenting a
survival rate of 100%. None of the 20 definitive crowns was lost and no clinical
complications were recorded during the follow-up visits, such as: ceramic fracture,

abutment loosening, or periimplantitis.

Radiographic marginal bone level of neighbouring tooth

Comparison of mean MBLN and MBL in both mesial and distal aspects among

different follow-up time periods are shown in table IV.

The mean marginal bone level of neighbouring tooth (MBLN) in the mesial
aspect at baseline was 2.9 mm = 1.3 mm, with a variation between 1.1 to 5.9 mm. At
the final follow-up, the MBLN was 3.2 mm + 1.0 mm, ranging from 0.9 to 4.6 mm. There
was no statistical significant difference between MBLN in the mesial aspect, comparing
baseline to final follow-up, and between the four radiographs independently (at

baseline, at 06 months, at 12 months, and at final follow-up).

The mean MBLN in the distal aspect at baseline was 2.2 mm + 1.1 mm, with a
variation between 0 to 4.2 mm. At the final follow-up, the MBLN remained 2.2 mm +
1.1 mm, ranging from 0 to 3.9 mm. There was no statistical significant difference
between MBLN in the distal aspect, comparing baseline to final follow-up, and between
the four radiographs independently (at baseline, at 06 months, at 12 months, and at

final follow-up).
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Radiographic peri-implant marginal bone level

The mean marginal bone level (MBL) in the mesial aspect at baseline was 3.6
mm £ 1.2, with a variation between 1.8 to 6.9 mm. At the final follow-up, the MBL was
1.0 mm = 1.2, ranging from 0 to 4.1 mm. There was a statistical significant difference
between MBL in the mesial aspect at baseline and at the final follow-up (p<0.05). There
was no statistical significant difference between MBL in the mesial aspect, when we

compared the 06 month follow-up to the posterior radiographs.

The mean MBL in the distal aspect at baseline was 3.1 mm £ 1.2, with a variation
between 1.8 to 5.5 mm. At the final follow-up, the MBL was 1.0 mm + 1.2, ranging from
0 to 3.9 mm. There was a statistical significant difference between MBL in the distal
aspect at baseline and at the final follow-up (p<0.05). There was no statistical
significant difference between MBL in the distal aspect, when we compare the 06

month follow-up to the posterior radiographs.

Table IV. Comparison of mesial and distal bone / implant shoulder distances among different follow-up
time periods (n = 65)

Independent variables: 1 month 6 months 12 months +12 months
Mean (xSD) (baseline)
(n =20) (n=17) (n=14) (n=15)
Mesial bone crest/implant 2.9 (1.3) 3.1(1.2) 3.2(1.0) 3.2(0.9)7

shoulder (mm)

(n=20) (n=17) (n=14) (n=15)

Distal bone crest/implant

shoulder (mm)

2.2 (1.0) 2.2 (1.3) 2.2 (1.1) 2.2 (1.0)7
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(n = 20) (n=16) (n=14) (n =15)
Mesial bone insertion/implant 3.6 (1.2) 1.8 (0.8) 1.0(1.2) 1.0 (1.2) " abed
shoulder (mm)

(n=20) (n=17) (n=14) (n=15)
Distal bone insertion/implant 3.1(1.2) 1.7 (1.0 1.0(1.2) 1.2 (1.2) % abed

shoulder (mm)

Analysis of Variance (ANOVA): * p < 0.05, ¥ NS (non-significant)
Post-hoc Tukey-b test: a = baseline, b = 6 months, ¢ = 12 months, and d = + 12 months

(a,bcd = value at baseline differed significantly than those at 6, 12, and + 12 months at p<0.05)

DISCUSSION

The present study has shown that immediate restorations of implants placed in
fresh extraction sockets might provide successful outcomes. We focused on immediate
placement and immediate loading of single-tooth implants, with a customized definitive
titanium abutment, using a flapless protocol in the maxillary anterior sector. Twenty
patients who underwent a trimodal approach (TA) between 2010 and 2014 were
screened for radiographic analysis and clinical evaluation. The definitive crown was
placed after a mean period of 6 months post-surgery. After a mean follow-up period of
26 months (range from 12 to 48 months), the survival rate of implants and definitive

crowns were 100% with an overall treatment success rate of 100%.

The high success rates of endosseous implants over the years have questioned
conventional placement/loading protocols. Lang and coworkers? in a recent systematic
review on implants placed into fresh extraction sockets, with no immediate
provisionalization, reported high survival rates in studies with a 2-year follow-up
(98.4%, range from 97.3 to 99%) which is in line with the literature>62426, Chen and
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colleagues®, in a histological and clinical analysis, concluded that survival rates were
similar for both immediate and delayed placement; but recommended the implant
placement from 4 to 8 weeks after tooth extraction in order to allow soft tissue healing
and removal of an inflammatory process, if present?’. In a prospective, controlled
clinical trial, there was no statistically significant difference on survival rates as well as
in clinical and radiographic parameters between immediate implant placement in
sockets exhibiting periapical pathology and healthy sockets after a careful socket
debridement?®. In terms of marginal bone loss, a systematic review on immediate
placement/loading, authors have concluded that immediate loading offer more
advantages in terms of bone height preservation?.

Using the immediate loading protocol in the anterior maxilla is preferable in
order to re-establish esthetics and to avoid the use of a temporary removable
prosthesis during the healing phase?3?°. There are studies reporting similar high
survival rates comparing delayed loading with conventional loading (97% versus 98%),

respectively®23.26,

Abutment disconnection, as part of the prosthetic treatment, and its consequent
disruption of the epithelial seal, may cause: a) pronounced inflammatory signs, such
as bleeding and ulceration'®, b) epithelial migration'?, and c) re-establishment of
biologic width apically, which may cause initial crestal bone loss'-*3, Therefore, the
one abutment at one time protocol!?, with a provisional crown cemented is preferable
in order to ensure peri-implant stability as well as an optimal seal around
osseointegrated implants!®. That might explain gingival health and stability during
healing follow-ups, and specially after definitive ceramic crown cementation in our
study. Although no implant system or connection has been able to provide a perfect
sealing, the use of conical connections clearly reduce bacterial leakage®. Besides, the
use of a customized titanium abutment has shown to be an effective and safe approach
for soft tissue handling. In our study, in accordance with other authors??, this adequate

emergence profile, following gingival architecture, resulted in papilla maintenance.

Formerly, it was thought that implant diameter should fill and be placed precisely
in the middle of the socket, providing support to the bone walls. Because of that, 5 mm
diameter implants were advocated. This approach has been revised!. In our study,

70% of implants used had a diameter of 4.3 mm and were placed closer to the palatal
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wall, which left a gap between implant’s shoulder and the inner wall of the socket®.

This gap was filled with anorganic bovine bone.

The mean MBL radiographic measurement at baseline included the
reconstructive graft, which was partly lost during the following months. This might have
been due to the non-use of a collagen membrane allied to a flapless protocol, which
prevents soft tissue primary closure3334, Covani et al have advocated the use of a
collagen membrane along with the bone graft, which showed minimal soft tissue
remodelling in a 5-year prospective single-cohort study®*; however, they have
performed a conventional loading protocol.

Therefore, statistically significant difference was found between mean MBL at
baseline (i.e. 3.6 £ 1.2 at the mesial aspect, and 3.1 = 1.2 at the distal aspect), and at
the final follow-up (i.e. 1.0 £ 1.2 at the mesial aspect, and 1.2 + 1.2 at the distal aspect)
(p<0.05). Besides that, mean MBL at 06 months, at 12 months, and at final follow-up
remained statistically similar. In the mesial aspect, MBL remained 1.0 mm £ 1.2 mm
coronal to the implant shoulder, ranging from 0 to 4.1 mm. While in the distal aspect,
MBL remained 1.2 mm = 1.2 mm coronal to the implant shoulder, ranging from 0 to 3.9
mm. In agreement with other findings333°, there was a hard tissue remodelling, but the
bone remained over the implant shoulder. Radiographically, bone could be seen
growing on top of the implant shoulder, and in close contact with the abutment surface.
This observation is in accordance with a histologic and histomorphometrical study®e.
This bone behaviour is probably due to both the lack of micro-motion between the
implant and the abutment, a characteristic of the Morse Cone tapered connection
implants, and also to the subcrestal positioning of the implants and platform-
switching®®37:28, In our study, implants were placed 2.5 mm subcrestally, 2.9 mm in the

mesial aspect, and 2.1 mm in the distal aspect.

There was no statistical significant difference between MBLN in the mesial and
distal aspects between baseline and final follow-up, and between the four radiographs
independently (i.e. at baseline, at 6 months, at 12 months, and at final follow-up). In
the mesial aspect, MBLN at baseline was 2.9 mm + 1.3 mm; and at the final follow-up,
the MBLN was 3.2 mm = 1.0 mm. This growth have indicated that restorative
procedures influenced the maintenance of MBLN the presence of papilla over time,

which is in agreement with other studies3:3°,
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Gingival stability is an unquestionable factor for satisfactory esthetic results in
single-tooth implants. Thus, the maintenance of the bone peak plays a leading role on
the presence of papilla over time#°. Our study it is not in accordance with Degidi and
colleagues. They have found a mean marginal bone loss at adjacent tooth of 0.53 mm.
Additionally, in 18.18% of the radiographs, bone peak was apical to the implant
shoulder; contradicting our results. However, they used no bone substitutes?©.
However is in accordance with Tarnow and colleagues*!, which have recommended
the use of reconstructive graft and immediate provisionalization, in order to reduce

bone remodelling and facial/palatal dimensional change.

CONCLUSION

Within the limitations of this study, it has demonstrated that the trimodal
approach might offer an advantage in terms of marginal bone levels, specially in MBLN,
in a mean follow-up time of 26 months. Additionally, reduced overall treatment time,
one surgical intervention, and immediate esthetics can be obtained, with 100% survival
and success rates, using a minimally invasive approach. Further long-term, well-
conducted, randomized-controlled studies are needed to confirm the validity of the

trimodal approach.

Our findings in bone peak maintenance contradicts other study?*®, which have
reported resorption of marginal bone levels at the neighbouring tooth even apically to
the implant shoulder; thus, prospective studies comparing the maintenance of the

MBLN with peri-implant stability and bone remodelling radiographically, are needed.
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3.DISCUSSAO

O presente estudo mostrou que restauragdes imediatas de implantes instalados
em alvéolos pds-extracdo pode proporcionar resultados satisfatérios. Nos focamos
nosso estudo em carga e funcéo imediatas em implantes unitarios na regidao antero-
superior, com o0 uso de pilares protéticos customizados e definitivos em titanio, sem o
uso do tradicional retalho mucoperiostal. Vinte pacientes que foram submetidos a
Abordagem Trimodal (AT) entre os anos de 2010 e 2014 foram selecionados para
analise radiografica e avaliacdo clinica. As coroas protéticas definitivas foram
cimentadas em uma média de 6 meses poés-cirurgia. Apdés um periodo médio de
acompanhamento de 26 meses (variando entre 12 e 48 meses), a taxa de
sobrevivéncia dos implantes e das coroas foi de 100%, com uma taxa de sucesso de

tratamento de 100%.

A alta taxa de sucesso dos implantes osseointegrados ao longo dos anos
guestionou os protocolos convencionais de instalacédo e carga. Lang e colaboradores
(2012), em uma recente revisao sistematica da literatura em implantes instalados
através de carga imediata e sem o uso de provisorio, relataram altas taxas de
sobrevivéncia em estudos com 2 anos de acompanhamento (98.4%, variacao de 97.3
a 99%), corroborando com diversos estudos (CHEN et al. 2004, EVANS et al. 2008,
CABELLO et al. 2013, KAN et al. 2011). Chen et al. (2004), em analises clinica e
histol6gica, concluiram que taxas de sobrevivéncia sédo similares para carga imediata
e carga tardia, mas recomendaram a instalagéo de implantes a partir de 4 a 8 semanas
apos a extracdo dentaria, a fim de permitir a cicatrizacdo de tecido mole e remocao
dos processos inflamatorios e/ou infecciosos, quando presentes (BUSER et al. 2011).
Em um ensaio clinico randomizado, ndo houve diferenca estatisticamente significativa
em taxas de sobrevivéncia, assim como nos parametros clinicos e radiogréficos, entre
carga imediata em alvéolos exibindo lesdo periapical e alvéolos saudaveis
cuidadosamente curetados (TRUNINGER et al. 2011). Em termos de perda éssea
marginal, em uma revisao sisteméatica da literatura sobre carga e funcdo imediatas, os
autores concluiram que funcéo imediata oferece maiores vantagens relacionada a

preservacao ossea (ATIEH et al. 2009).
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Utilizando funcdo imediata na regido anterior da maxila é preferivel para
reestabelecer a estética e a fim de evitar o uso de préteses temporarias removiveis
durante o processo de Osseointegracao (LAVIV et al. 2010, HARTLEYV et al. 2013).

Remocdo dos abutments, como parte das etapas protéticas, e 0 seu
consequente rompimento do vedamento epitelial, pode causar: a) sinais inflamatorios
pronunciados, como sangramento e ulceracdo (ALVES et al. 2010), b) migracéo
epitelial (GRANDI et al. 2014) e c) reestabelecimento do espaco biologico do
periodonto no sentido apical, que pode ser uma das causas para perda 6ssea cristal
inicial (DEGIDI et al. 2011, DEGIDI et al. 2014, GRANDI et al. 2014). Portanto, o
protocolo one abutment at one time (DEGIDI et al. 2011), com uma coroa provisoria
cimentada € preferivel, a fim de garantir estabilidade periimplantar, assim como um
melhor selamento ao redor do implante (ALVES et al. 2014). Isso talvez explique a
saude e a estabilidade peri-implantar durante as consultas de acompanhamento em
nosso estudo, especialmente apds cimentacdo das coroas definitivas, concordando
com os achados de Canullo et al. (2014). Apesar de ndo haver sistema de conexao
capaz de propiciar um perfeito selamento, o uso de conexdes conicas claramente
reduz a infiltracdo bacteriana (CANULLO et al. 2014). Além disso, o uso de pilares
personalizados em titdnio se mostrou uma abordagem segura e eficaz em termos de
manuseio de tecido mole. Em nosso trabalho, em acordo com outros autores
(BORGES et al. 2013), esse perfil de emergéncia adequado dos abutments

personalizados, resultou em manutengao de papila.

Anteriormente, se pensava que o diametro do implante deveria preencher toda
a area do alvéolo, assim como deveria ser posicionado no centro do mesmo,
proporcionando suporte as paredes ésseas circundantes. Por conta disso, implantes
de plataforma larga (5 mm) eram defendidos. Essa abordagem foi revista e modificada
(DEGIDI et al. 2014). Em nosso trabalho, 70% dos implantes utilizados foram de 4,3
mm de didmetro e foram instalados préximos a parede palatina dos alvéolos, deixando
um gap entre o0 ombro do implante e a parede interna do alvéolo (BUSER et al. 2004).

Esse gap foi preenchido com matriz bovina inorganica.

A média da medida do nivel 6sseo marginal (Marginal bone level - MBL) no
baseline contabilizou esse enxerto xendégeno, que foi parcialmente perdido durante as
consultas de acompanhamento. Isso pode ter sido causado pela auséncia de

membrana de colageno, juntamente com o uso de uma técnica sem retalho
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mucoperiostal, impedindo uma cicatrizac&o da ferida por primeira intencdo (BARONE
et al. 2014, COVANI et al. 2014). Covani e colaboradores (2014) advogam o uso de
uma membrana de colageno, juntamente com enxerto 0sseo, € mostram minimo
remodelamento 6sseo em um estudo prospectivo com 5 anos de acompanhamento.
Porém, eles conduziram este trabalho com um protocolo convencional de carga, sem

0 uso de provisério imediato.

Portanto, diferenca estatisticamente significativa foi encontrada entre a média
de MBL no baseline (3,6 mm = 1,2 mm na face mesial e 3,1 mm = 1,2 mm na face
distal) e 0 acompanhamento radiografico final (1,0 mm + 1,2 mm na face mesial e 1,2
mm % 1,2 mm na face distal) (p<0,05). Além disso, a média de MBL em 6 meses, 12
meses e no acompanhamento radiografico final permaneceu semelhante. Na face
mesial, a MBL permaneceu em 1,0 mm £ 1,2 mm coronalmente ao ombro do implante,
variando de 0 a 4,1 mm. Enquanto que na face distal, a MBL permaneceu em 1,2 mm
+ 1,2 mm coronalmente ao ombro do implante, variando de 0 a 3,9 mm. Indo de
encontro com os achados de outros trabalhos (BARONE et al. 2014, SUAID et al
2014), houve remodelamento 6sseo, mas 0 0SS0 se manteve coronalmente ao ombro
do implante. Radiograficamente, pode ser visto 0sso passando pelo ombro do
implante e em um intimo contato com a superficie do pilar personalizado. Esse achado
vai de acordo com avaliacdes histologicas e histomorfométricas (DE CASTRO et al.
2014). Esse comportamento 6sseo € provavelmente devido a minima micro
movimentacao entre o implante e o pilar protético, uma caracteristica das conexdes
Morse. Também consequéncia do posicionamento apical dos implantes e do uso do
conceito de mudanca de plataforma (ALMEIDA et al. 2011, ELIAN et al 2011,
STRIETZEL et al. 2014). No nosso trabalho, os implantes foram posicionados em
média 2,9 mm infra ésseo; sendo 2,5 mm apical a crista 6ssea mesial e 2,1 mm apical

a crista 6ssea distal.

N&o houve diferenca estatisticamente significativa entre a crista 6ssea marginal
nos dentes adjacentes (Marginal bone level at neighbouring tooth - MBLN) nas faces
mesial e distal, quando comparamos baseline e o acompanhamento final, e
comparando as 4 quatro radiografias de acompanhamento de forma individual (6
meses, 12 meses e acompanhamento final). Na face mesial, MBLN no baseline foi de
2,9 mm £ 1,3 mm e no controle final foi de 3,2 mm = 1,0 mm. Esse crescimento 0sseo

indica que os procedimentos de reconstrucdo éssea influenciaram a manutencao do
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nivel 6sseo a nivel dos dentes adjacentes e também a presenca de papila durante as
consultas de controle, concordando com outros trabalhos (ELIAN et al 2011,
SCHROPP et al. 2015).

Estabilidade gengival é um fator inquestionavel para resultados estéticos
satisfatérios em implantes unitarios na regido anterior de maxila. Portanto, a
manutencao da crista 6ssea a nivel dos dentes adjacentes cumpre papel principal na
presenca ou auséncia de papila. Nosso estudo ndo esta de acordo com Degidi e
colaboradores. Eles encontraram uma perda da crista 0ssea marginal a nivel dos
dentes adjacentes de 0,53 mm em 7 anos de acompanhamento. Adicionalmente, em
18,18% das radiografias, o nivel da MBLN foi medido apicalmente ao ombro dos
implantes. Eles ndo utilizaram substitutos 6sseos (DEGIDI et al 2012). Porém vai de
acordo com Tarnow et al. (2014), que recomendam o uso de bio-material e provisorio
imediato para manutencao de tecido duro (TARNOW et al. 2014).

Dentro das limitacBes desse estudo, foi demonstrado que a abordagem trimodal
pode oferecer vantagens em termos de niveis de crista 6ssea marginal, especialmente
na crista ssea a nivel dos dentes adjacentes, em um periodo de acompanhamento
médio de 26 meses. Adicionalmente, reduzido tempo de tratamento, uma etapa
cirirgica e estética imediata podem ser obtidas, com taxas de sobrevivéncia e de
sucesso de 100%. Ensaios clinicos randomizados e de longo tempo de

acompanhamento sao necessarios para confirmar a validade da abordagem trimodal.

Nossos resultados contradizem outros resultados (DEGIDI et al 2014) que
demonstraram reabsorcdo da crista 6ssea marginal a nivel dos dentes adjacentes,
inclusive apicalmente ao ombro do implante. Portanto, estudos prospectivos
comparando a manutencdo de MBLN com estabilidade periimplantar e

remodelamento 6sseo do ponto de vista radiografico séo necessarios.
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ANEXOS

ANEXO A — Figura presente no artigo, apresentando as radiografias (baseline,
controle de 06 meses e controle final) e medi¢cdes de MBLN e MBL.

ANEXO B - Caso ilustrativo presente no artigo dos procedimentos cirirgico e protético
da abordagem trimodal.

Fig. 2. Initial clinical aspect. Upper left central incisor with indication of extraction due to root fracture.
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Fig. 3. Atraumatic extraction with the help of a especific extactor (Benex Root Extraction System, Hager
and Meisinger GMbH, Neuss, Germany), with a flapless approach.

Fig. 4. Careful debridement and probing of the alveolar socket. Notice significant buccal bone wall
resorption up to 9mm.
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o

Fig. 6. Impant position. Occlusal aspect. Notice the gap between implant shoulder and the inner wall of
the buccal bone wall.
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Fig. 7. Implant platform impression with the help of a rubber dam before gap filling with anorganic bovine
bone.

Fig. 8. Gap filling with xenograft bone substitute. Buccal aspect. A harrow healing abutment is tightened
into the implant platform until definitive abutment is screwed.
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Fig. 10. Customized definitive titanium abutment tightened at 20 N/cm. Buccal aspect. Notice the graft
material, and its intimate contact with oral environment. These anorganic bovine bone particles will
unavoidably be lost, during the first 6 months.
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Fig. 11. Provisional crown cemented onto the custom abutment within 24 hours post implant placement,
avoiding centric and eccentric occlusal contacts. Buccal aspect. Observe the gap between the gingival
margin and cervical aspect of the temporary tooth.

Fig. 12. Buccal aspect of the provisional crown 7 days post-surgery. Notice the soft tissue stability, and
how the gingival margin adapted to the surface of the provisional crown.
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Fig. 13. Coping pick-up silicone impression (Regular Body Normal Set, Elite HD+, Zhermack, Rovigo,
Italy), after 05 months of healing. CAD/CAM machined zirconium oxide reinforced coping.

Fig. 14. Definitive crown delivery. At the 06 months follow-up.

ANEXO C — Tabela | presente no artigo, apresentando a descricdo amostral.

Table I. Social and demographic characteristics of implant patients and description of implant surgical

characteristics (n = 20)
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Independent variables (n=24)

Gender (%)

Women 60.0

Men 40.0

ANEXO D — Tabela Il presente no artigo, apresentando descricdo dos implantes
utilizados, regides da cirurgia e descricdo do tempo de acompanhamento.

Table Il. Description of surgery and implant component characteristics

Site of implant surgery (%) (n=20)

Upper right central incisor (# 11) 25.0



Upper right lateral incisor (#12) 5.0

Upper right canine (# 13) 5.0
Upper left central incisor (# 21) 45.0
Upper left left incisor (#22) 20.0

Follow-up time (%) (n=20)
1.0 year 10.5
1.5 years 31.6
2.0 years 21.1
2.5 years 53
3.0 years 10.5
3.5 years 10.5
4.0 years 5.3
4.5 years 5.3

ANEXO E — Tabela Il presente no artigo, apresentando as razdes para extracao.

Table Ill. Reasons for tooth extraction (%)

Reasons for extraction (n=20)
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Endodontic pathology (%)

Endo-periodontal lesion 25.0

ANEXO F — Tabela IV presente no artigo, apresentando as medidas de crista 6ssea
marginal nas faces mesial e distal nos diferentes tempos de acompanhamento.

Table IV. Comparison of mesial and distal bone / implant shoulder distances among different follow-up
time periods (n = 65)

Independent variables: 1 month 6 months 12 months +12 months

Mean (£SD) (baseline)

(n=20) (n=17) (n=14) (n=15)
Distal bone crest/implant
shoulder (mm)

2.2(1.0) 2.2 (1.3) 2.2(1.2) 2.2 (1.0)7



(n =20) (n=17) (n=14) (n=15)

Distal bone insertion/implant 3.1(1.2) 1.7 (1.0 1.0(1.2) 1.2 (1.2) % abed
shoulder (mm)

Analysis of Variance (ANOVA): * p < 0.05, 1 NS (non-significant)
Post-hoc Tukey-b test: a = baseline, b = 6 months, ¢ = 12 months, and d = + 12 months

(a,bcd = value at baseline differed significantly than those at 6, 12, and + 12 months at p<0.05)
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ANEXO G - Carta de aprovacédo do CEP/PUCRS (PLATAFORMA BRASIL).

PONTIFICIA UNIVERSIDADE
CATOLICA DO RIO GRANDE W il
DO SUL - PUCIRS

i Crmamds da P BICELG T

Axaliaghs dos Amcos o Bareficos:

Camenthios o Conmlderssbes sobn a Pesguisa:

PiciecyLiis | it iy ket chei it il chin Lfid i vt Degartideil & TCLE, fo o progds
e e fareld i dadkes

Consd et sobm oi Termoa & dpraianlechs obigatdeia:

0 o ikl il i el e ik il o e S il chin ke it
Az cxnmand g G

bl Tl e etk

Condusdas ou Pessiiine i o Lbits o nadequegtes:

bl Tl fmrmblirn i o iulic oS o il S PeiciegLiss.
Situacio do Parecar:

Agrevadn

hetuisle Apreciac o da CONEP:

ks

Considires e Fsak & oilivls do CEP:

PORTO ALEGRE, 38 da Satassiea 8 21114

Assinads por:
Rodcife Hartars Schrmidar
iCoardesadon
Ersiiga: A dorsngs, G0l 1, preca 40, s 205
[T S S5 CEF BB -0

i RS Manciplo: FOATO AELGEE
Tewdoas: &) 006040 Fam: (39P053-2045 Emak Sapddpaous

Fagra I i 2



PONTIFICIA UNIVERSIDADE

CATOLICA DO RIO GRANDE W
DO SUL - PUCIRS

Avslisgho dos Riscos ¢ Beneficios:

NGO sccsliam FE0 ISeCadon B0 Dropelo, PO Lali-Se de ume dndlces S dados jk colilados.
Comentirios ¢ Comideragoes sobre & Peagquias:

Peagusd inkenda no ambscls de vesigeglo da unidade univesstisg. Degensdwl o TCLE, pos o progte
SO & wr fevado de dados,

Consideragdes sobre on Termos de apresentacho obrigatéels:

O procedmento alends Aok reguiliion exigaios pan © SP0 i ropdo de pesgulsa.
Recomendagdea:

NSO ik secomandinis.

Conclusées cu Penciincias o Lista do Inadequagdes:

NSO hd pencdingiins ou NAceguatdes 20 PIOopto i PeRGuUsa.

Chntiehe 3s Pasvie SRS 3

PORTO ALEGRE, 26 de Setasiro 2 2014

Assinado por:
Rodolfo Herterno Schaeider
(Coordenador)

Endersga:  Avipearga, GO, préda 40, aaln 505

Badma: Patsnon CEF: st

W RS Nasicipic: PORTO ALEGES

Tolloas: S120020MS Fau: (540000-2045 Emal o peanse

Pagralm &
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ANEXO H - Carta de aprovacdo da comissao cientifica e de ética da Faculdade de
Odontologia da PUCRS.

% Comissdo Cientifica e de Etica
? Faculdade da Odontologia da PUCRS

Porto Alegre 14 de  julho de 2014

O Projeto de: Dissertacdo

Protocolado sob n": 0035/14

Intitulado: Avaliagao da manutengdo de crista Gssea marginal em
implantes instalados a partir da abordagem trimodal: Follw-
Up de |-3 anos.

Pesquisador Responsavel: Prof. Dr. Marcio Lima Gross:
Pesquisadores Associados: Fabio Sa Carneiro Scepanik

Nivel: Dissertagdio / Mestrado

Foi aprovado pela Comisséio Cientifica e de Etica da Faculdade de Odontologia da PUCRS

em Quatorze de julho de dois mil ¢ quatorze

[ QAL L e {At

Profa. Dra, Luciane Ma do Menezes
Coordenadora da Comisséo Cnenllﬂce e de Etica da
Faculdade de Odontologia da PUCRS

Av. Ipiranga, 6681, Predio 06 sala 210 Fone/Fax: Hl) ‘}20 3538
Porto Alegre /RS ~ Brasi] - Cx. Postal: 1429 e-mnil: odont .
906 19-900




ANEXO I — Autorizagéo de uso de arquivo de dados.

% coMISSAO CIENTIFICA E DE ETICA
2 FACULDADE DE ODONTOLOGIA DA PUCRS (CCEFO)
b ]

AUTORIZACAO DE USO DE ARQUIVOS PRIVADOS

Data: 1/ 04 s dty

Eu, José Cioero Dinato, estou diente da utiizachio dos dados coletados em meu
arquivo privado de (radiografias, modelos de gesso, efc), para os fins previstos no protocolo de
pesquisa de Fablo S4 Cameiro Sczepanik, memmando do curso de OdontologiaPritese
Dentéria peie FOPUCRS, autor (5) o projeto de pesquiss inftulado “Avalagdo da manutenclo
de crista 4s56e Magingl em Impiantes instalados a partr da abordagem trimodal: folow-up de
1-3 anos” @ orientado peic(s) Prof (a) Mércio Lima Grossi
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ANEXO J — Termo de compromisso de emprego de dados.

“% COMISSAO CIENTIFICA E DE ETICA
. FACULDADE DE ODONTOLOGIA DA PUCRS (CCEFO)

2

TERMO DE COMPROMISSO DE EMPREGO DE DADOS

Como autores do projeto intiulado *Avalacio da Manutancio de Cnsta Ossea
Marginal em Implantes Instaisdos & Partic da Abordagem Trimodal: Followup do 1-3 Ancs”
declaramos que cumpriramoa os requisiios da resolucio 196/96 @ sues complomermiares.
Comprometemo-noe & uBilzar os dados coldados noe exames clinicos & Wboraioriais
excusivamente para os fins previstos no protocolo de pesquiss submetido, gamantindoe sigio
guanio & identificacio dos mesmos.




BA

CAD/CAM

CBCT

CEP

MBL

MBLN

PUCRS

TA

LISTA DE ABREVIATURAS

Bimodal approach

Computed aided designed/Computed aided manufactured
Cone beam computerized tomography

Comité de Etica em Pesquisa

Marginal bone level

Marginal bone level at neighbouring tooth

Pontificia Universidade Catdlica do Rio Grande do Sul

Trimodal approach
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