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RESUMO 

 

 

Barbara JG A influência da desconexão de abutments no osso periimplantar 
[dissertação]. Niterói: Universidade Federal Fluminense, Faculdade de Odontologia; 
2018. 

 

 

O objetivo dessa revisão sistemática foi avaliar a perda óssea marginal (POM) em 
implantes restaurados com um abutment definitivo (AD) no momento da instalação do 
implante e de implantes restaurados com o protocolo protético tradicional, que inclui 
múltiplas trocas de abutment. Uma busca eletrônica sem restrição de data ou idioma 
foi realizada utilizando, PubMed/MEDLINE, Cochrane Central of Controlled Trials e 
Web of Science. Uma busca manual complementar também foi realizada, de acordo 
com o PRISMA statement. Estudos clínicos randomizados (ECRs), com pelo menos 
12 meses de controle e que avaliaram o uso de abutment definitivo versus o protocolo 
protético padrão foram incluídos. Perda óssea marginal e profundidade de sondagem 
foram avaliados através da diferença média (DM), enquanto a taxa de sobrevivência 
dos implantes e das próteses foi avaliada pela razão de risco (risk ratio). A análise de 
dados foi feita utilizando o software estatístico Review Manager v5.3. Seis ECRs foram 
incluídos. A análise dos resultados para demonstrou que o uso de um AD resultou em 
menor POM, com uma DM de -0.32 mm (95% CI -0.42 a -0.22: P<0.00001). O 
resultado da análise da taxa de sobrevivência dos implantes revelou uma alta taxa de 
sucesso para ambos os grupos. 

 

 

 

 

 

Palavras-chave: implante dentário, revisão, perda óssea alveolar. 

 

 



 

ABSTRACT 
 

 

Barbara JG A influência da desconexão de abutments no osso periimplantar 
[dissertação]. Niterói: Universidade Federal Fluminense, Faculdade de Odontologia; 
2018. 
 
 

 

The purpose of this review was to evaluate the marginal bone loss (MBL) of implants 

restored with an immediate definitive abutment (DA) at the time of implant placement, 

and implants that went through the standard prosthetic protocol which includes multiple 

abutment changes. This systematic review followed the guidelines of the PRISMA 

statement. An electronic search with no date or language restriction was performed in 

the PubMed/MEDLINE, Cochrane Central Register of Controlled Trials, Web of 

Science, and complemented by a manual search, up to January 2018. Randomized 

clinical trials (RCTs) with at least 12-month follow-up evaluating the use of an 

immediate definitive abutment and the standard prosthetic protocol were included. The 

Cochrane Collaboration risk of bias tool was used to evaluate the included studies. 

The search identified 714 articles. After the screening process seven studies were 

included in the analyses. All the studies found that the use of an immediate DA resulted 

in less MBL, with a MD of -0.32 mm (95% CI – 0.42 to – 0.22: P< 0.00001). Regarding 

implant failure rate, prosthetic complications and probing depth, no significant 

difference was found between the groups. Within the limitations of this meta-analysis, 

reducing the number of abutment changes contributes to statistically less MBL. 

However, the clinical significance of this reduced bone loss should be interpreted with 

caution.  A high implant success rate was reported by all studies for both control and 

test groups. The 6 included studies, had a limited sample size and a short follow-up 

period, and only two studies were at a low risk of bias. 



 

 

  

 

Keywords: alveolar bone loss, dental implants, implant restoration, review. 
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1 - INTRODUÇÃO  
 

 

 A reabsorção óssea observada nos implantes após a instalação do abutment 

e entrega da prótese definitiva está bem estabelecida na literatura1-5. Diversos fatores 

biológicos e mecânicos podem afetar o osso marginal ao redor dos implantes, alguns 

deles são, diâmetro do implante6, momento da instalação do implante e a distância 

entre a junção implante-abutment e a crista óssea7.  

Outro importante fator que pode influenciar a reabsorção óssea ao redor dos 

implantes são trocas múltiplas de abutments. O potencial nocivo de repetidas 

desconexões e reconexões de abutments foi investigado em estudos pré-clínicos8-10. 

Esses estudos indicaram que esse procedimento viola a barreira mucosa ao redor dos 

implantes, causando um reposicionamento mais apical da zona de tecido conjuntivo e 

perda óssea marginal. No entanto, outros dois estudos em animais que utilizaram 

metodologia diferente, limitando a troca de abutments a apenas duas11, e utilizando 

sistema de plataforma switch12 reportaram resultados conflitantes. Esses estudos11,12 

não observaram perda óssea periimplantar adicional nos implantes que foram 

submetidos as trocas de abutments.  

O protocolo protético padrão para a confecção de uma prótese implanto 

suportada requer múltiplas trocas de abutment. No intuito de minimizar o potencial 

nocivo de numerosas trocas de abutment foi criado o conceito “one abutment one 

time”. Esse conceito preconiza a instalação de um abutment definitivo (AD) no 

momento da instalação do implante e que não deve ser removido no curso da fase 

protética. Ensaios clínicos recentes que estudaram os efeitos desses protocolos 

protéticos reportaram uma redução estatisticamente significante da reabsorção óssea 

ao redor dos implantes restaurados com um AD13-20. 

Revisões sistemáticas com meta-análise são fundamentais para avaliar as 

evidências científicas existentes e delinear diretrizes de tratamento baseadas em 

evidência, auxiliando o cirurgião dentista a escolher o plano de tratamento correto.    

Portanto, o propósito dessa revisão sistemática  foi avaliar o resultado clinico de 

implantes restaurados 1) com um DA no momento da instalação do implante, ou 2)o 

protocolo protético padrão. 
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2 - METODOLOGIA 
 

 

A metodologia do estudo seguiu as diretrizes do PRISMA statement21 

(Preferred Reporting items for Systematic Reviews and Meta-Analysis). O PICO 

framework22 foi utilizado para formular a pergunta clínica e a estratégia de busca 

(Tabela 1). O estudo foi registrado no international Prosprective Register of Systematic 

Reviews (PROSPERO – CDR42016049800). 

Formulando a pergunta da revisão A estratégia PICO foi usada para formular 

a seguinte pergunta: “Implantes restaurados com um AD ou com o protocolo protético 

convencional apresentam resultados clínicos diferentes” 

Critério de inclusão/exclusão Estudos clínicos randomizados com pelo 

menos 12 meses de acompanhamento após a intervenção, que utilizaram um AD no 

momento da instalação do implante e implantes restaurados pelo protocolo protético 

convencional.   

Desfecho primário: Taxa de sucesso dos implantes e das próteses e 

complicações. 

Desfecho Secundário: Profundidade de sondagem, medida através da 

diferença na profundidade de sondagem (mm). Alterações no osso marginal 

periimplantar, medida através de radiografias periapicais. 

Metodologia de busca 
Foi realizada uma busca eletrônica sem restrições a língua e data nas bases 

de dado, MedLine/PubMed, Web of Science, the Cochrane Central Register of 

Controlled Trials e System for information on grey literature in Europe. Uma busca 

manual também foi realiza em periódicos relacionados a implantodontia, incluindo: 

Clinical Implant Dentistry and Related Research, Clinical Oral Implants Research, 

International Journal of Oral and Maxillofacial Implants, International Journal of Oral 

and Maxillofacial Surgery, International Journal of Prosthodontics, Journal of Dental 

Research, Journal of Oral Rehabilitation, Journal of Prosthodontics, the European 

Journal of oral implantology and The Journal of Prosthetic Dentistry, and the European 

Journal of Oral implantology. A ultima data das buscas foi Janeiro de 2018.(tabela 2) 

Processo de triagem/Extração de dados 
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Dois autores (J.G.B e E.P.B) fizeram de maneira independente a triagem dos 

títulos e resumos, que foram cuidadosamente avaliados de acordo com os critérios de 

inclusão. Discordância entre os autores foram resolvidas por um terceiro autor (D.L.). 

Os dados foram extraídos dos estudos de maneira independente por dois 

autores (J.G.B e E.P.B). Foram extraídas as seguintes informações: desenho do 

estudo, número de participantes, tipo de contato oclusal, média de idade e gênero dos 

participantes, tempo de acompanhamento, tipo de conexão protética, quantidade e 

características dos implantes (comprimento, diâmetro, superfície, fabricante), taxa de 

sucesso dos implantes, estabilidade primária, implantes imediatos, número de 

fumantes, uso de plataforma switch e número de desistentes. Os dados individuais de 

cada estudo estão apresentados na tabela 3. 

Avaliação da qualidade  
A ferramenta Cochrane collaboration tool for assessing risk of bias18 foi utilizada 

de maneira independente por dois autores (J.G.B e E.P.B) para avaliar a qualidade 

dos estudos. Os seguintes parâmetros foram incluídos: geração de sequência 

aleatória, método de alocação sigilosa, avaliação de resultados de forma cega, 

avaliação de dados incompleta, divulgação seletiva dos dados e outras fontes 

possíveis de viés. De acordo com ferramenta os estudos são categorizados da 

seguinte forma: 1) Baixo risco de viés, se o estudo estivesse de acordo com todos os 

critérios; 2) Risco de viés pouco claro, se um ou mais critérios forem classificados com 

tendo risco de viés pouco claro, 3) Alto risco de viés, se um ou mais critérios fossem 

avaliados com alto risco de viés. 

Síntese de dados 
A analise quantitativa foi realizada através do software estatístico Review 

Manager (Version 5.3, The Nordic Cochrane Center, The Cochrane Collaboration, 

Copenhagen, Denmark, 2014). A estimativa do efeito relativo dos desfechos 

dicotómicos (taxa de sucesso dos implantes e complicações) foi expressada através 

da razão de risco com intervalos de confiança de 95%. As medidas de desfecho 

contínuos (alteração do osso marginal e profundidade de sondagem) foram 

expressadas através da diferença média e desvios padrão com intervalo de confiança 

de 95%. O teste estatístico I2 foi usado para avaliar heterogeneidade entre os estudos, 

onde valores de I2 acima de 75% correspondem a alta heterogeneidade. Em caso de 

alta heterogeneidade detectada (P<0.10), o modelo de efeitos-randômicos foi elegido; 

em caso de baixa heterogeneidade o modelo de efeito-fixo foi usado. Resultados 
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foram considerados estatisticamente relevantes quando P<0.05. Dados estudos 

paralelos e “split-mouth” foram combinados utilizando a opção do método de 

variância-inversa genérica disponível no Review Manager software. 
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INTRODUCTION 

The crestal bone resorption that two-piece implants goes through after the 

connection of the abutment and delivery of prosthesis is well establish in the literature1-

5. The marginal bone level around implants has a direct impact on the esthetic outcome 

of the final restoration and can be affected by different biological and mechanical 

aspects, such as bone density6, type of implant-abutment connection7, implant 

diameter8, timing of implant placement and the implant-abutment junction position in 

relation to the bone crest9.   

Another important factor that can influence marginal bone loss around implants is 

the repeated exchange of abutments. The harmful potential of repeated changes of 

abutment has been investigated in pre-clinical studies10-12. These studies indicate that 

this procedure violates the mucosal barrier around implants, resulting in a more apically 

positioned zone of connective tissue and marginal bone resorption. However, two other 

animal studies that limited the amount of abutment shifts to only two13, and used a 

platform switch system14 reported conflicting results with no differences regarding hard 

tissue alterations.  

The standard prosthetic protocol for the fabrication of a final implant supported 

prosthesis requires multiple changes of abutment. In an attempt to avoid the potential 

harms of  repeated abutment exchanges, “the one abutment one time concept” was 

created. The concept advises the use of a definitive abutment (DA) at the time of implant 

placement that is not removed throughout the course of the prosthetic treatment. Recent 

clinical trials that studied the effects of these two prosthetic protocols reported a 

statistically significant reduced bone loss for the implants restored with a DA15-23. 

However, the clinical relevance of this reduced crestal bone resorption remains 

controversial.  
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Systematic reviews with meta-analysis are required to evaluate the existing 

scientific evidence and provide dental clinicians with evidence-based guidelines to inform 

treatment decision-making. Thus, the purpose of this systematic review was to evaluate 

the clinical outcome of implants restored with 1) a DA at the time of implant placement, 

or 2) the standard prosthetic protocol. 

 

MATERIALS AND METHODS  

The study methodology was conducted according to the PRISMA statement24 

(Preferred Reporting items for Systematic Reviews and Meta-Analysis). The PICO 

framework25 was used to create a clinical question and guide the search strategy (Table 

1). The study is registered in the international Prospective Register of Systematic 

Reviews (PROSPERO – CRD42016049800). 

Formulating the review question The PICO strategy was used to formulate the 

following question: “Dental implants restored with a DA or the standard prosthetic 

protocol present difference in clinical outcomes?” 

 

Population #1 "dental implant"[MeSH Terms] OR 
"immediate dental implant loading" [MeSH 
Terms]) OR "dental implant” [text word] 
 

Intervention #2 "definitive abutment"[All Fields] 

Comparison #3 “provisional abutment"[All Fields] OR 
"healing abutment"[All Fields])  

Outcome #4 “Alveolar bone loss"[MeSH Terms] OR 
"marginal bone loss"[All Fields] AND 
(Randomized Controlled Trial[ptyp] AND 
"humans"[MeSH Terms]) 
 

Search combination #1 AND #2 AND #3 AND #4 

Language No restriction 
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Electronic database MEDLINE/PubMed, Web of Science, and 
Cochrane Central Register of Controlled 
Trials 

Table 1. Systematic search strategy (PICO strategy). 

 

Inclusion/Exclusion Criteria  

Eligible studies included RCTs with at least 12-month follow-up after the intervention, 

that included the use of an immediate DA at implant placement, and implant placement 

followed by the standard prosthetic protocol. 

Outcome measures 

 Primary outcome: Implant and prosthetic failure, and complications. 

 Secondary outcomes: Peri-implant marginal bone level changes, measured by 

the use of periapical radiographs. Probing depth, measured by the difference in probing 

depths and aesthetic evaluation.   

 Search Methodology  

 An electronic search, with no language or date restriction, was conducted in 

MedLine/PubMed, Web of Science, the Cochrane Central Register of Controlled Trials, 

and the System for information on grey literature in Europe up to January 2018. In 

addition, a hand search was also performed in dental and implant related journal 

including the following: Clinical Implant Dentistry and Related Research, Clinical Oral 

Implants Research, International Journal of Oral and Maxillofacial Implants, International 

Journal of Oral and Maxillofacial Surgery, International Journal of Prosthodontics, 

Journal of Dental Research, Journal of Oral Rehabilitation, Journal of Prosthodontics, 

the European Journal of Oral Implantology and The Journal of Prosthetic Dentistry,. 

(Table 2) 

Databases  
PubMed  (((((dental implants[MeSH Terms]) OR 

immediate dental implant loading[MeSH 
Terms]) AND definitive abutment) AND 
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provisional abutment) AND alveolar bone 
loss[MeSH Terms]) OR marginal bone 
loss 

Web of Science  (dental implant) and (definitive abutment) 
OR (provisional abutment) AND 
(marginal bone loss) 

Cochrane Central of Controlled Trials (dental implant) and (definitive abutment) 
OR (provisional abutment) AND 
(marginal bone loss) 

OpenGrey dental implant) and (definitive abutment) 
OR (provisional abutment) AND 
(marginal bone loss) 

Table 2. Search strategy. 

Screening Process/Data extraction 

Two reviewers (J.G.B and E.P.B) independently screened the titles and abstracts, 

following which full papers were read carefully and assessed, in accordance with 

eligibility criteria, for data extraction. Differences between the reviewers were resolved 

by a third author (D.L).  

Data were extracted by two authors (J.G.B and E.P.B) independently extracted the data 

from studies. The following information was extracted from the included studies: study 

design, number of participants, type of occlusion at initial loading, mean age and sex of 

participants, follow-up period, type of connection system, quantity and characteristics of 

the implants (length, diameter, manufacturer, and surface), implant survival, primary 

stability, implants placed in fresh sockets, number of smokers, use of platform switch, 

and number of drop-outs. The data from each study is presented in table 3. 

 Quality Assessment 

 To assess the quality of the selected RCTs, the Cochrane Collaboration tool for 

assessing risk of bias23 in RCTs was used independently by two reviewers (J.G.B and 

E.P.B). The following parameters were included: random sequence generation, 

allocation concealment method, blinding of outcome assessment, incomplete data 

outcome, selective outcome reporting and other potential sources of bias. The risk of 
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bias tool studies are categorized as follow: 1) Low risk of bias if the Study met all the 

criteria; 2) Unclear risk of bias if one or more criteria were considered at unclear risk of 

bias; and 3) High risk of bias if one or more criteria were not met.  
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Table 3. Main characteristics  

authors 
(year) 

Follo
w-up 
perio
d 
(mon
ths) 

Patients, 
n (sex 
distributi
on), per 
group 

Mean 
age, 
per 
group 

Regi
on 

Impl
ants 
place
d/fail
ed, n 

Dr
op
-
ou
ts, 
n 

Implan
ts 
brand/s
urface 

Impl
ant 
size 
(dia
mete
r x 
lengt
h, 
mm) 

Platf
orm 
swit
ch 

Inser
tion 
torqu
e 
requi
red 
for 
inclu
sion, 
N cm 

Occl
usal 
cont
act 

Fres
h 
extra
ction 
sock
et 

Type 
of 
impla
nt-
abut
ment 
conne
ction 

Type 
of 
imme
diate 
provis
ional 
restor
ation 

Control 
group 
abutmen
ts 
disconn
ections, 
n 

Margi
nal 
bone 
Loss, 
mm 
(mean 
± SD) 

Probi
ng 
depth
, mm 

Smo
kers 

Authors conclusion 

Canull
o et al 
2010 
please 
put the 
referen
ce 
number 
here 

36 E: 15 
(6F/9M) 

E: 51 
 

Maxi
llary 
prem
olar 

25/ 0 0 Global 
Implan
ts/ 
rough 

5.5 x 
13 

Yes 32 to 
45 

Non 
occl
usal 

Yes Doub
le 
intern
al 
conne
ction 

ceme
nted 

NR E: 
0.34± 
0.07 
 

E: 
2.75
±0.0
7 
 

NR Despite the statistically 
significant difference in 
peri-implant MBL of 0.2 
mm observed 3 years after 
implant placement favoring 
the ‘one time–one 
abutment’ concept no 
clinically visible differences 
could be observed in post-
extraction immediately 
restored platform-switched 
implants. More randomized 
clinical trials are needed to 
properly investigate this 
matter. 

 

C: 10 
(3F/7M) 

C: 55 C: 
0.55±0
.09 

C: 
2.80
±0.2
1 

Degidi 
et al 
2014 to 
which 
study 
do you 
refer? 
are you 
sure it 
is a 
RCT? 
please 
send 
me the 
pdf file 
to 
check 

24 E: 33 
(NR) 
 
 

E: 
40.1 

Cani
ne to 
cani
ne 
maxi
llary 

53/ 0 25 Ankylo
s, 
Dentsp
ly/ 
rough 

3.5, 
4.5 x 
14, 
17 

Yes ≥25 Non 
occl
usal 

Yes Mors
e 
taper 

screw
ed 

2 times E: 
0.96±0
.14 
 

NR 
 

NR The nonremoval of 
abutments placed at the time 
of the surgery improves the 
stability of healed soft and 
hard tissues around the 
immediately restored, 
subcrestally placed tapered 
single maxillary implant 

C: 35 
(NR) 

C: 
37.7 

C: 
0.98±0
.13 
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Grandi 
et al 
2012 

12 E: 14 
(9F/5M) 
 

E: 
53.2 
 

Maxi
llary 
or 
Man
dibul
ar 

56/ 0 0 JDEvol
ution/ 
rough 

3.7, 
4.3, 
5 x 
10, 
11.5, 
13 

Yes ≥45 Non 
occl
usal 

No Conic
al 
conne
ction 
with 
intern
al 
hexag
on 

ceme
nted 

4 times E: 
0.094±
0.025 
 

NR 
 

E: 4 
 

It can be suggested that the 
non-removal of abutments 
placed at the time of surgery 
results in a statistically 
significant reduction of the 
crestal bone resorption 
around the immediately 
restored implants in cases of 
partial edentulism, however 
a difference of 0.3 mm may 
not have a clinical impact 

C: 14 
(8F/6M) 

C: 
50.3 

C: 
0.435±
0.025 

C: 5 

Grandi 
et al 
2014 

12 E: 12 
(7F/5M) 
 

E: 56 
 

Maxi
llary 
or 
man
dibul
ar 

25/ 0 0 JDEvol
ution/ 
rough 

3.7, 
4.3 x 
11.5, 
13 

Yes ≥45 Non 
occl
usal 

Yes Conic
al 
conne
ction 
with 
intern
al 
hexag
on 

E: 
ceme
nted 
 

At least 
3 times 

E: 
0.108±
0.063 
1 

NR 
 

E: 5 
 

The non-removal of 
abutments placed at the time 
of surgery resulted in 0.5 
mm less peri-implant 
marginal bone resorption 
around immediately 
restored post-extractive 
single implants. 

C: 13 
(9F/4M) 

C: 
57.08 

C: 
screw
ed 

C: 
0.583±
0.111 

C: 4 

Bressa
n et al 
2017 

36 E: 40 
(23F/17
M) 

E:57.
6 

Parti
ally 
eden
tulou
s 
maxi
lla 
and 
man
dible 

73/1 7 Ankylo
s, 
Dentsp
ly/ 
rough 

3.5, 
4.5, 
5.5 x 
8, 
9.5, 
11, 
14 

Yes ≥35 Non
occl
usal 

Yes Intern
al 
conne
ction 

NR 3 times E: 
0.11± 
0.2 

NR E: 8 The 3-year post-loading 
data showed that repeated 
abutment disconnections 
significantly increased bone 
loss of 0.43 mm, but this 
difference cannot be 
considered clinically 
relevant, therefore 
clinicians can use the 
procedure they find more 
convenient for their specific 
patient. 

C: 40 
(24F/16
M) 

C: 
55,6 

C:0.61
±1.0 

C: 
12 

Molina 
et al 
2016 

12 E: 18 
(7F/11M
) 
 

E: 
52.6 
 

Post
erior 
maxi
llary 
or 
man
dibul
ar 

60/ 1 7 Camlo
g, 
Conelo
g 
screw-
line/ 
rough 

3.8, 
4.3 x 
9, 
11, 
13 

Yes NR Non 
occl
usal 

No Mors
e 
taper 

NA 2 times E: 
0.59±0
.322 
 

E: 
3.18
+/-
0.54 
 

E: 8 
 

The connection and 
disconnection of healing 
abutments is associated 
with 
significantly increased bone 
loss during the healing 
period between implant 
placement and 6 months 
post-loading, when 
compared to one-time 
abutment placement. 

C: 21 
(10F/11
M) 

C: 
51.6 

C: 
1.210±
0.816 

C: 
3.06
+/-
0.75 

C: 9 

E, experimental; C, control; NR, not reported; NA, not applicable; SD, standard deviation. 
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Data synthesis 

Quantitative data analysis was conducted using the statistical software Review 

Manager (version 5.3, the Nordic Cochrane Center, The Cochrane Collaboration, 

Copenhagen, Denmark, 2014). The estimate of relative effect for the dichotomous 

outcome (implant failure and complications) was expressed as a risk ratio with 

confidence intervals (CIs) of 95%. The continuous outcome measures (marginal bone 

level, probing depth and aesthetics) were expressed as mean difference (MD) and 

standard deviations with 95% CIs. The I2 statistical test was used to assess 

heterogeneity between studies, with I2 values above 75% corresponding to high 

heterogeneity. When high heterogeneity was found (P<0.10), the random-effects model 

was used; when low heterogeneity was found the fixed-effect model was used. Statistical 

significance was accepted at P<0.05. Data from parallel and split-mouth studies were 

combined using the option of generic inverse variance method available in the Review 

Manager software.  

RESULTS 

The electronic database search yielded 480 results in MedLine/PubMed, 179 in 

Web of Science, 55 in the Cochrane Central Register of Controlled trials. After duplicates 

were removed, 667 articles remained. After reading the title and abstracts, 658 studies 

were excluded, leaving 9 articles for full text reading. Of these 9 articles, 315, 18, 24 were 

excluded because they did not fit the eligibility criteria (Table 4).  

 

 

 

 

Table 4. Excluded studies. 

Reason for exclusion Authors 
Follow-up of less than 12 months Koutouzis T et al (2013)15 

Case Series 
  

Degidi et al (2013)24  

Abutment changes were made in 
both control and test groups 

Nader et al 201618 
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 The selection process of the studies is detailed in Figure 1, and the individual 

characteristics of the 6 RCTs included in the qualitative analyses of this review are given 

in Table 3. 

 

Fig. 1. Flow chart of screening and selection process (PRISMA format) 
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 Study Characteristics 

 Characteristics of the trials settings and investigators 

 Of the six included trials, five13, 14, 16, 17, 19  were conducted in private practices and 

one20 in a University postgraduate program. Five trials13, 14, 16, 17, 19 were performed in 

Italy, and one20 in Spain. All the trials had a parallel-group designs13, 14, 16, 17, 19, 20. Two 

studies reported to be partially funded by the implant manufacturer19, 20.  

  Characteristics of participants  

 A total of 265 volunteers participated in the trials. A total of 292 implants were 

installed, and the follow-up period ranged from 12 to 36 months.  

Characteristics at base line 

 Main inclusion criteria  

 - At least 18 years of ages13, 14, 16, 17, 19, 20 

 - Presence of at least 4mm of bone beyond the root apex13 

 - Intact alveolar bone walls13 

 - Maximum score for plaque index  2.14, 17 

 - Adequate bone quality and availability20 

 - Presence of opposing dentition13, 14, 17,  19, 20 

 Main exclusion criteria  

 - Systemic disease that could compromise osseointegration14, 16, 19, 20 

 - Treatment or medication that could compromise bone metabolism14, 16, 17, 20  

 - Smoking more the 10 cigarretes per day13, 14, 16, 20 or  2017  

 - Pregnency or lactation13, 14, 16, 19  

 - Alcoholism or drug abuse17, 19, 20  

 - Bruxism14, 16, 20 
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 Characteristics of the intervention 

 All studies13, 14, 16, 17, 19, 20 investigated the use of a definitive abutment and 

provisional abutment as the test and control group, respectively. All studies13, 14, 16, 17, 

19, 20 used platform switch and rough surface implants. Four studies placed implants 

also in fresh extraction sockets13, 16, 17, 19. Three studies placed implants in edentulous 

healed sites14, 19, 20. Five studies also reported the use of a flapless approach13, 14, 16, 

17, 19, while only one study did not specify the type of flap design20. 

 Regarding the primary implant stability, five studies specified the required insertion 

torque for the implant to be included in the study13, 14, 16, 17, 19. The lowest requirement 

was ≥ 25 Ncm. One study used direct hand testing to assess the implant stability20. 

 Five studies used a provisional restoration13, 14, 16, 17, 19. One study used a healing 

abutment as the control group and a DA with a titanium protection cap as the test group20. 

All studies reported a temporary non-occlusal loading of the implants13, 14, 16, 17, 19, 20. Two 

studies used a cement retained provisional restoration13, 14. One study used screw-

retained provisional restoration16, and one study used a combination of the cement-

retained option for the test group and screw-retained for the control group17.  

 Sample size 

 Only three studies reported a priori sample size calculation13, 19, 20.  

 Risk of bias 

 The final risk of bias assessment of the included studies is summarized in table 5, 

with individual support for judgement for every topic, and the risk of bias summary is 

presented in figure 2. 
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Figure 2. Risk of bias summary 

 

 

Table 5. Risk of bias 
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Bias  Bressan 2017 Canullo 2010 Degidi 2014 Grandi 2012 Grandi 2014 Molina 2016 

Random sequence 

generation (selection 

bias) 

Low risk Low risk Low risk Low risk Low risk Low risk 

Support for judgement Six computer 

generated 

restricted 

random lists 

were created.  

 

The 

randomisation 

list was 

provided by a 

statistician 

unaware of the 

study protocol 

using a 

random 

number 

generator 

utility.  

 

All cases were 

randomly 

assigned to 

one of the two 

procedures 

tested 

following a 

locked list 

created with a 

nonrepeatable 

computerized 

random 

number 

generator  

 

Participants 

were randomly 

assigned 

following 

simple 

randomisation 

procedures 

(computerised 

random 

numbers) to 

one of two 

treatment 

groups.  

 

The 

randomisation 

list was 

provided using 

computer 

generated 

random 

numbers.  

 

The 

randomization 

sequence was 

cre- ated 

using a 

computer-

generated list 

using Excel 

2010 

(Microsoft, 

Redmond, 

WA, USA) 

with a 1 : 1 

allocation 

using random 

block sizes 4  

 

Allocation 

concealment(selection 

bias)  

High risk High risk Low risk High risk High risk Low risk 

Support for judgement A protocol 

violation, 

noted by the 

study monitor 

at Dr 

Luongo’s 

centre, was 

The surgeon 

was informed 

of the alloca- 

tion of each 

patient shortly 

before tooth 

extraction, by 

All the cases 

were randomly 

assigned before 

the impression 

phase. 

The surgeons 

who inserted 

the implants 

were informed 

by the study 

coordinator 

about the 

The surgeon 

was informed 

of the alloca- 

tion of each 

patient shortly 

before tooth 

extraction by 

Allocation 

concealment 

was kept by 

means of 

opaque-

sealed 

envelopes 

that were 

opened by 
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the opening of 

random codes 

before implant 

insertion in 

two patients, 

thus 

invalidating 

the allocation 

concealment 

procedure. It 

is not possible 

to quantify for 

how many 

other patients 

this protocol 

deviation 

occurred.  

 

unsealing a 

closed 

envelope; 

therefore 

allocation was 

not concealed.  

 

allocation 

before implant 

placement by 

email or 

phone.  

 

unsealing a 

closed opaque 

envelope; 

therefore 

allocation was 

not concealed.  

 

one of the 

researchers 

(IS) during 

surgery 

immediately 

after implant 

insertion.  

 

Blinding of outcome 

assessment (detection 

bias) 

Low risk Low risk Low risk High risk Low risk Low risk 

Support for judgement At each centre 
there was a 
local blind 
outcome asses- 
sor who 
recorded 
implant 
stability, 

All 

radiographic 

measurements 

were made 

and collected 

by the same 

trained blinded 

examiner. All 

All the soft 

tissue 

measurements 

were 

performed by 

the same blind 

observer who 

was not 

Measurements 

were carried 

out by an 

expert operator 

in the three 

private dental 

offices 

involved in the 

All 

measurements 

were taken by 

an 

independent 

blinded 

assessor. 

One blinded 

and cali- 

brated 

examiner 

recorded all 

the outcomes  
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recessions, 
height of the 
keratinised 
mucosa and 
patient 
satisfaction.  

 

 

 

 

 

 

measurements 

were made by 

an 

independent 

calibrated 

examiner.  

 

 

involved in the 

surgery. All the 

hard tissue 

measurements 

were 

performed by a 

second blind 

observer not 

involved in the 

surgery (D.N.) 

using cone 

beam 

computed 

tomography  

 

 

trial who was 

not blinded to 

group 

allocation.  

 

 

Incomplete outcome 

data(attrition bias) 

Low risk Low risk Unclear risk Low risk Low risk Unclear risk 

Support for judgement Seven 

patients 

dropped out at 

the 3-year 

follow-up. Six 

patients from 

the definitive 

abutment 

group: one 

patient moved 

No drop outs. 

 

Nineteen 

cases were 

excluded 

during the 

study because 

of poor CBCT 

imaging and 

scattering. Six 

cases were lost 

because they 

No drop-outs. No drop-outs. Number of 

drop-outs 

given but 

reasons not 

explained. 
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to another 

town after the 

4-month 

follow-up, one 

patient died of 

a heart attack 

just before the 

1-year after 

loading 

follow-up, one 

patient 

stopped 

attending 

follow-up 

because of a 

severe stroke 

after the first 

year of follow-

up, and one 

patient 

refused to 

attend the 3-

year follow-up 

because she 

was affected 

by malaria 

contracted in 

Africa. One 

patient from 

the repeated 

were 

unavailable for 

follow-up.  
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disconnection 

group moved 

away and was 

seen for the 

last time at the 

2-years after 

loading 

follow-up.  

  

� 

 

� 

 

 

 

Selective reporting 

(reporting bias) 

Low risk Low risk Low risk Low risk Low risk Low risk 

Support for judgement All planned 

outcomes 

apparently 

reported 

All planned 

outcomes 

apparently 

reported 

All planned 

outcomes 

apparently 

reported 

All planned 

outcomes 

apparently 

reported 

All planned 

outcomes 

apparently 

reported 

All planned 

outcomes 

apparently 

reported 

Other bias  Low risk Low risk Low risk Low risk Low risk Low risk 

Support for judgement None apparent None apparent None apparent None apparent None apparent None 

apparent 
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Other potential source of bias 

No other potential source of bias were identified.  

The results of the risk of bias assessment for the included RCTs are described in 

Figure 2. None of the studies met all the criteria24. Four studies were considered to have 

a high risk of bias13, 14, 17, 19, whilst two studies were considered to have a unclear risk of 

bias16, 20. 

Implant failure 

 All the studies presented a high survival rates, with only two implant failures 

reported19,20, with no significant statistical difference between the groups (Fig 3). One of 

the implant loss  

occurred due to a premature failure one week post-surgery20, and the other happened 

after almost three years in function19. The authors reported that the same implant was 

previously affect by prosthesis debonding and peri-implantitis before fracturing19. 

Figure 3. Forest plot for ‘implant failure’. 

 

Prosthetic Failure 
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  One study reported that the use of non-indexed abutments in indexed implants 

caused poor fitting of 8 crowns, that had to be remade19. The same study also reported 

that one crown had to be remade because it fractured 6 months after delivery19. There 

was no evidence of a higher risk of complications related to a specific group (Fig 4). 

Figure 4. Forest plot for ‘prosthetic failure’. 

 

 

Complications 

 Two trials reported the occurrence of abutment screw loosening20, 17, and 

debonding of the provisional restoration was reported by another study19. One alveolar 

infection was reported at the control group one week after the implant placement, with 

edema and spontaneous expulsion of part of the graft material19. Two cases of peri-

implant mucositis were reported in two studies17,19, one in each study. One case of peri-
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implantitis was reported, the implant was surgically treated but fractured at the third year 

follow-up19. In the study by Degidi et al (2014)16, One patient of the test group and two 

of the control group reported gum irritation immediately after the delivery of the final 

restoration, the restorations were removed and modified to reduce the pressure on the 

soft tissue. Also, one patient at the test group reported moderate sensory disturbance16. 

Excess of cement in 4 patients of the definitive abutment group was observed in one 

study, and the procedure to remove the cement was described as difficult and time 

consuming17.(Fig 5) 

 

 

Figure 5. Forest Plot for ‘complications’. 

Marginal bone loss 

Data from one study had to be excluded from this outcome assessment because 

it used a cone bean computed tomography16, while the other studies used  periapical 

radiographs with the paralleling technique13, 14, 17, 19, 20. The 5 studies included in the MBL 

meta-analysis used periapical radiographs to measure the distance of the implant 

shoulder to the closest bone-implant, and baseline was at the time of implant 

placement13, 14, 17, 19, 20.The meta-analysis of the MBL between groups was conducted 
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using a random-effects model, in accordance with the high heterogeneity observed (I2= 

91%; P<0.00001). A mean difference (MD) of -0.32 (95% CI – 0.42 to – 0.22 P<0.00001) 

was calculated, with a statistically significant difference in favor of the DA group (P<0.05) 

(Fig 6). 

 

Figure 6. Forest plot for ‘marginal bone loss’. 

Aesthetic outcome 

 Bressan et al (2017)19  used the pink aesthetic score (PES)25 to evaluate the 

esthetic outcome, and the difference between the groups was not statistically significant 

considering the average PES. However, at the 3 year follow-up one domain showed a  

statistically significant difference, the soft tissue contour for the DA group scored better 

than the PA group. Degidi et al (2014)16 used  digital photographs to measure soft tissue 

dimensional changes as proposed by Kan et al (2003)26,27, and found a statistically 

significant difference at the facial site between the two groups as the PA group showed 

an increased recession of soft tissue. Molina et al (2016)20 used digital photographs with 

the aid of a manual periodontal probe to assess the soft tissue changes and the papilla 



 33 

fill was assessed using the Papilla Index28, no significant differences were found between 

the groups. 

Probing depth 

Two studies13, 20 monitored the probing depth around the implants. The result of the 

meta-analysis showed no statistical difference between the groups (I2=0; P= 0.43) (Fig 

7). The values collected for the probing depth in both groups are considered to be within 

parameters of peri-implant health29. 

 

Figure 7. Forest plot for ‘probing depth’. 

DISCUSSION 

 Summary of main results 

 The aim of this review was to evaluate the MBL around implants restored with the 

use of a DA at the time of implant placement and implants restored with the use of a 

provisional abutment according to the standard prosthetic protocol. Investigated 

outcome measures included implant and prosthetic failure, complications, marginal bone 

level changes, probing depth and aesthetics. The results of the present study revealed 

no significant differences between the two interventions (DA and the standard protocol) 
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regarding implant and prosthetic failure. The implant success rate was high for both 

groups in all the studies without significant statistical difference between the groups. 

  There was a statistically significant difference of 0.3 mm favoring the test group 

regarding MBL changes, suggesting that the use of a DA could minimize the MBL around 

implants.  

 Overall completeness and applicability of evidence 

 All the studies reported on implant and prosthetic failure, complications and 

marginal bone levels changes. Three  studies reported on esthetic outcomes, however, 

the methods varied between all the studies, hindering a statistical comparison16, 19, 20. In 

the present review, two studies evaluated the probing depth parameter, finding no 

statistical significant difference (P= 0.64) between the groups13, 20. These measurements 

were in accordance to the values of healthy peri-implant tissues described in the 

literature29. 

 The review included 6 RCTs that evaluated the clinical outcomes of two different 

prosthetic protocols, the use of a DA and the standard protocol. The number of abutment 

exchanges of the studies in this review varied from two to four times, yet all the studies 

reported statistically significant bone loss reduction in the DA group.  

Despite the positive effect of the use of a DA on the marginal bone, the clinical 

relevance of  such small bone remodeling difference is still unclear. Furthermore, it 

should be noted that the use of a definitive abutment often results in a cemented retained 

prosthesis. When selecting a definitive abutment in these cases, the bone and soft tissue 

remodeling should be taken into consideration to avoid deep cementation margins. One 

study14 reported excess of cement in four patients of the DA group. Meticulous 

cementation procedures are advised when using DA, as excess of cement is considered 

a risk factor for peri-implantitis30. 
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 Quality of evidence 

 Risk of bias was high for most of the studies13, 14, 17, 19. Allocation concealment was 

considered to be a high risk of bias for most of the studies13, 14, 17, 19.  Sample sizes were 

small and only three studies reported sample size calculation13, 19, 20.  

 CONCLUSIONS 

 The data presented by the included studies in this review suggests that repeated 

changes of abutment can increase peri-implant marginal bone loss of about 0.3 mm. The 

complications reported for both groups were common for these types of interventions, 

with no higher risk of complication associated with a specific group. All the studies 

showed a high implant survival rate. The aesthetics evaluation also did not show 

statistical significance between the groups. The positive effect of the use of a DA on the 

marginal bone, should be interpreted with caution as the clinical relevance of  such small 

difference is still unclear. 
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4 – CONCLUSÕES 
Os dados apresentados pelos estudos incluídos na presente revisão sugerem 

que múltiplas desconexões de abutment resultam em uma maior perda óssea 

periimplantar. A meta-análise mostrou um resultado estatisticamente significante em 

relação a perda óssea favorecendo os implantes restaurados com AD (-0.32 mm 95% 

CI -0.42 to -0.22: P< 0.00001). As complicações reportadas para os dois grupos são 

comumente observada nesse tipo de intervenção e nem dos grupos foi associado a 

um maior risco de apresentar complicações. Todos os estudos obtiveram alta taxa de 

sucesso dos implantes17-21. Mais estudos clínicos, com maior número de participantes 

se fazem necessários para melhor monitorar essa técnica e permitir conclusões mais 

definitivas. 
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