
ORIGINAL | ORIGINAL

RGO, Rev Gaúch Odontol, Porto Alegre, v.62, n.4, p. 371-376, out./dez., 2014

http://dx.doi.org/10.1590/1981-8637201400040000032658

ABSTRACT

Objective
The aim of this study was to gather information and discuss the predictability of implant-supported prostheses in patients with bruxism by 
performing a literature review.

Methods
In order to select the studies included in this review, a detailed search was performed in PubMed and Medline databases, using the following 
key words: bruxism, dental implants, implant supported prosthesis, and dental restoration failure. Items that were included are: case reports, 
randomized controlled trials, in vitro studies, literature and systematic reviews, with or without meta-analysis, of the last 20 years that addressed 
the theme. Articles without abstracts, animal studies, articles in languages other than English and articles from journals unrelated to the dental 
field were excluded.

Results
after analysis according to inclusion and exclusion criteria, 28 articles were selected from a total of 54. It is known from the array of scientific 
articles which have assessed, either through retrospective, prospective or experimental studies, that the biomechanical and biological impact 
of bruxism on implant-supported prostheses is small, and that the literature has contributed little to exemplify the prosthetic limits of safety for 
the specialist from a clinical point of view. 

Conclusion
Although there is still no general consensus on this matter, most of the literature review articles do provide clinical guidelines that contribute 
to implant supported prostheses longevity and stability in patients with bruxism.

Indexing terms: Bruxism. Dental implantation. Dental prosthesis.

RESUMO

Objetivo
Realizar uma revisão sistemática, a fim de reunir informações e discutir a previsibilidade de próteses sobre implantes em pacientes com 
bruxismo. 

Métodos
Para a identificação dos estudos dessa revisão, foi realizada uma estratégia de busca detalhada e avançada nos bancos de dados PubMed 
e Medline. Foram utilizados como descritores: bruxismo, implantes dentários, prótese implantossuportada e falha da restauração dentárial; 
bruxism, dental implants, implant-supported prosthesis e dental restoration failure. Os critérios de inclusão foram: artigos clínicos, estudos 
controlados aleatórios, estudos in vitro, revisões de literatura e revisões sistemáticas com e sem meta-análise dos últimos 20 anos que 
abordassem o tema proposto. Os critérios de exclusão foram: artigos sem resumo, estudos em animais, artigos cujo idioma não fosse o inglês 
e artigos de periódicos que não pertencessem à área odontológica. 

Resultados
De um total de 54 artigos, após uma análise segundo o critério de inclusão e exclusão, foram selecionados 28 artigos. É sabido que a 
quantidade de artigos científicos que avaliaram, seja através de estudos retrospectivos, prospectivos ou experimentais, o impacto biológico e 
biomecânico do bruxismo em próteses sobre implantes é pequena e pouco tem contribuído para melhor exemplificação e discernimento dos 
limites protéticos de segurança para o especialista sob um ponto de vista clínico. 

Conclusão
Portanto, ainda não há um consenso geral acerca desse assunto, porém, a maioria dos artigos de revisão de literatura fornecem guias de 
orientação clínica, os quais auxiliam na longevidade e estabilidade de próteses sobre implantes em pacientes com bruxismo.

Termos de indexação: Bruxismo. Implantação dentária.  Prótese dentária.
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failure. Items that were included are: case reports, 
randomized controlled trials, in vitro studies, literature and 
systematic reviews, with or without meta-analysis, of the 
last 20 years that addressed the theme. Articles without 
abstracts, animal studies, articles in languages other than 
English and articles from journals unrelated to the dental 
field were excluded. After analysis according to inclusion 
and exclusion criteria, 28 articles were selected from a 
total of 54. The obtained data were then analysed, cross-
referenced and debated in order to reach conclusions.

RESULTS

Wannfors et al.16 compared the success of dental 
implants after one year with the surgical differences 
between raising of the jaw cavity and bone graft of 1 and 
2 surgical stages. Forty patients with edentulous maxillae 
were selected for clinical assessment. In this study, the risk 
of implant failure in non-grafted areas was found to be 
significantly lower than in grafted areas, regardless of the 
technique used. The individual risk of implant failure was, 
however, about twice as high in areas grafted using the 
single stage surgical procedure than in in areas where the 
two stage procedure was used. With regard to the factors 
that potentially influence the stability of implants, a positive 
correlation was found between bruxism and implant 
failure, independent of the surgical technique used.

Ekfeld et al.17 verified the factors that influence 
implant failure. Through this retrospective study, 54 
patients with edentulous jaws were attended between 
January 1988 and December 1996. In order to reduce 
systematic errors, the population was equally divided into 
an experimental and a control group according to personal 
data (age, gender). Among the circumstances present in the 
population were bruxism, personal sadness, depression, as 
well as cigarette, alcohol or drug addiction.  

From a total of 301 implants, 150 were installed in 
control group patients and 151 in the experimental group. 
In the latter, 128 implants were lost; 55 before load were 
applied, 46 in the first year and 27 in the second year or 
later. Of the 73 delayed faults, the majority (63%) occurred 
during the first year the implant was subjected to forces. 
In cases where implants were lost, the following conditions 
were observed: infections (6%), insufficient initial stability 
(12.6%), exposed thread at the moment of installation 
(4%) and abnormal bleeding (4%). This study suggests 
that there are certain important factors to be considered 
to prevent implant failure, such as insufficient supporting 
bone tissue, heavy smoking and bruxism.

INTRODUCTION

From the beginning of Implantodontics, implant 
supported prostheses have been a predictable treatment 
option for patients with partial or complete loss of teeth1-2. 
This is confirmed by long term longitudinal studies, which 
have shown that more than 95% of dental implants can 
remain intact over a period of 8 to 10 years3-4. 

Notwithstanding, several complications may 
affect the success of bone integrated implants in specific 
situations5, which can be of a biological of biomechanical 
nature. According to El Askary et al.6, the signs of implant 
failure are: loosening or breaking of the screws that hold 
the crowns and abutments in place, edema or bleeding of 
soft tissue surrounding the implant, purulent exudate from 
the peri-implant sulcus, pain (rare), prosthesis fracture, 
angular bone loss and chronic infections.

Biomechanically, parafunctional loads on natural 
teeth or implants are characterised by constant and 
repetitive occlusal contacts. They are considered harmful to 
the stomatognathic system7, and their effects depend on 
the magnitude and direction of the forces8. Naert et al.9 have 
indicated that overload caused by parafunctional habits is 
the most likely cause of dental implant and marginal bone 
tissue loss. The types of occlusal parafunction that were 
included are bruxism, thumb sucking, lingual interposition 
and abnormal maxillomandibular relation10. 

Bruxism is a parafunction that can be defined as a 
disorder in the typical movement of the masticatory system, 
and is characterised by grinding and clenching of the teeth 
during sleep or awake11-12. It can increase the magnitude 
and frequency of the forces applied to the bone tissue that 
supports the implant and result in destructive lateral loads, 
thus contributing to potential flexion caused by overload13.

The prevalence of bruxism in adult populations is 
approximately 10%, and opinions on this parafunction are 
still divided with regard to the clinical restrictions this condition 
may imply for oral rehabilitation using dental implants14-15. 
The aim of this study was to gather information and discuss 
the predictability of implant supported prostheses in patients 
with bruxism by reviewing relevant literature.

METHODS

 In order to select the studies included in this 
review, a detailed search was performed in PubMed 
and Medline databases, using the following key words 
to perform a Boolean search: bruxism, dental implants, 
implant supported prosthesis, and dental restoration 
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the internal hexagon is about 40% less resistant); installing 
the external hexagon implants perpendicularly to the 
Wilson and Spee curves; using metallic occlusal surfaces; 
and mandibular excursions directed by the former guide. 

Tosun et al.10 used polysomnographic analysis 
to confirm bruxism during sleep and assessed the results 
of clinical treatment for dental implants in patients with 
bruxism. A retrospective analysis was conducted with 
368 patients, involving a total of 838 osseointegrated 
implants. Of the 19 patients that presented mechanical 
complications, 6 were diagnosed with nocturnal bruxism, 
detected by polysomnographic monitoring of the masseter 
muscle.  

Most bruxism episodes (80%) occurred in the 
stages of light sleep (stage 1 and 2), and all episodes 
of bruxism were followed by cardiac arrhythmia. The 
mechanical complications observed in this work were: 
implant and abutment fractures, loosening of gold screws, 
and wear or damage to the occlusal surface. Mechanical 
complications in patients without bruxism were related 
to non-passive adaptation to the prosthetic structure, 
premature occlusal contacts and occlusal discrepancies, as 
well as faults in the impression material. 

In their literature review, Kim et al.20 discussed the 
importance of occlusion for achieving long term success 
in dental implants. Considering that implants are more 

Glauser et al.18 assessed short term success rates of 
immediate load implants in various parts of the jaw. In this 
study, 41 patients (19 men and 22 women, average age 
52), received a total of 127 immediate load implants (76 in 
the maxillae and 51 in the mandibles). Clinical evaluation 
took place in week 1 and 2, and then 1, 2, 3, 6 and 12 
months after the first load. Of the 127 implants, 105 were 
considered successful after 12 months, whereas 22 implants 
were lost in 13 patients. Thus, the cumulative success rate 
after 12 months was 82.7%. On the other hand, implants 
in patients with parafunctional habits (bruxism) presented 
considerably more faults than implants in patients without 
parafunctions (41% compared to 12%).

According to the literature review conducted by 
Misch19, forces can be defined in terms of magnitude, 
duration, direction, type and frequency. When these 
variables increase, they can induce force patterns that are 
the primary cause of delayed dental implant failure. 

With the objective of avoiding or minimising 
delayed implant failure, the author proposes a number of 
changes to the treatment plan: increasing the bone-implant 
contact area (changes in the shape, diameter, length and 
thread of screws); the use of grade 5 titanium components 
(which is four times stronger than conventional grade 1 - 
CP titanium); instructing implantologists about the use of 
external hexagon implants (the larger internal diameter of 

Author Sample Study design Results

Wannfords et al.16 40 patients Prospective Positive correlation between bruxism and implant failure

Ekfeldt et al.17 54 patients Retrospective Insufficient supporting bone tissue, smoking and bruxism should be considered 
in the prevention of implant failure

Glauser et al.18 41 patients Prospective Parafunctional habits (bruxism) increase failure (41% vs. 12%)

Misch19 - Review
Clinical suggestions to reduce the overload caused by bruxism: increase of the 
bone-implant contact area (changes in the shape, diameter, length and  thread 
of screws), use of the external hexagon implant, metallic crowns and grade 5 

titanium components 

Tosun et al.10 368 patients Retrospective Observed failures: implant and abutment fractures, loosening of gold screws, 
wear or damage to the occlusal surface

Kim et al.20 - Review
Factors that influence the longevity of implant supported prostheses: use of 

long cantilevers, the presence of parafunction, inadequate occlusal tables and 
premature contacts

Lobbezoo et al.14 - Review
Clinical suggestions for patients with bruxism: higher number of implants, 
ferulisation, longer and wider screws, centric occlusion, flat cusps, use of 

occlusal splints and avoiding immediate loads 

Davarpanah et al.21 5 patients Case series report The adoption of a protocol for immediate loading generated favourable results

Mendonça et al.22 - Clinical case 
report Failures attibuted to parafunctional habits

Gealh et al.23 - Review Causes of implant fractures: flaws in the implantation project, non-passive 
adaptation of the prosthetic structure and biomechanical overload (bruxism)

Manfredini et al.24 - Review No scientific evidence of rehabilitation (with implants) of patients with 
parafunctions  

Chart 1. Articles included in the review.
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implant failure, and to discuss available procedures to 
prevent the occurrence of failures. According to the 
authors, the causes of implant fractures can be grouped 
into 3 categories: defects in the implantation project, 
non-passive adaptation of the prosthetic structure 
and biomechanical overload (bruxism). Although the 
chance of implant fracture is low, its occurrence is highly 
frustrating for patients. The most common solution to this 
problem is the surgical removal of the broken fragment, 
the installation of a new implant, and confection of a 
substitute prosthesis.   

Manfredini et al.24 discussed current concepts 
about the aetiology, diagnosis and treatment of bruxism, 
as well as its impact on dental implants. Their aim was to 
formulate adequate clinical suggestions, based on scientific 
evidence gathered in a literature review. However, the 
authors noted that little is known about the biological and 
biomechanical effects of dental implantation treatment in 
patients with bruxism. In addition, they suggested that the 
lack of available data is the result of specialists’ opinions, 
rather than based on scientific evidence.   

DISCUSSION

A negative causal relation appears to exist 
between oral rehabilitation using dental implants and a 
parafunction in the stomatognathic system (bruxism in 
this case). According to Wannfors et al.16 and Ekfeldt et 
al.17, a significantly higher number of implant failures was 
observed among patients with bruxism than in patients 
without masticatory muscle hyperactivity. Furthermore, it 
can be noted that the type of implant failure was quite 
similar in both studies, with approximately 50% of failures 
occurring in the first surgical stage, and 50% in the second.

The above results are confirmed by Esposito 
et al.25, who concluded after a meta-analysis of several 
studies that 50% of implant failures occur immediately 
after installation of the prosthesis and another 50% when 
the implant is subjected to functional loads. It is likely that 
most immediate failures result from factors related to the 
patient and the employed surgical procedure, whereas 
delayed failures can be attributed to occlusal overload 
during functional use. In this way, it has been demonstrated 
under experimental conditions that dental implants can 
break as a result of excessive occlusal load26.

In contrast, Davarpanah et al.21 observed a 
13.4% failure rate immediately following installation, 
considerably higher than the failure rates under delayed or 

susceptible to occlusal overload, factors such as long 
cantilevers, parafunctions, inadequate occlusal surfaces 
and premature contacts can reduce the service life of 
implant supported prostheses. Therefore, the authors 
suggest aiming for perfect occlusion by increasing the 
bone-implant contact area, optimising the direction of 
forces (a 30-40% decrease of the occlusal surface and 
inclination of the cusps, centric occlusal contacts, and 
flat central fossa) and reducing the magnitude of the 
force (ferulisation, homogeneous distribution of occlusal 
contacts, use of cantilevers wider than 15 mm). Following 
these suggestions will cause loads to remain within the 
physiological limits, thus improving long term stability of 
prostheses and dental implants.

In accordance with the literature review conducted 
by Lobbezoo et al.8, bruxism is generally considered a 
contraindication for the installation of dental implants. 
Due to the fact that possible causal relations between 
bruxism and implant failure lack specific and consistent 
results, this study urges professionals to use a clinical guide 
when attending patients with bruxism. This guide concerns 
a higher number of implants, ferulisation where necessary, 
longer and wider implant screws, centric occlusion, flat 
cusps, use of occlusal splints and avoiding immediate loads.

Davarpanah et al.21 evaluated the success rate 
of an immediate load protocol in multiple-risk partially 
edentulous patients with faulty prostheses and teeth to 
be extracted. A total of 44 immediate load implants were 
installed in the maxillae of 5 patients, 3 of which with 
parafunctional habits (bruxism). Although the total implant 
failure rate was 13.4% (20% in scarred areas and 8.82% in 
sockets of recently extracted teeth), the prosthesis success 
rate was 100%, which led the authors to conclude that 
the immediate load protocol produced favourable results.

Mendonça et al.22 elaborated on a clinical case 
regarding a patient with bruxism who received a mandibular 
implant-supported overdenture implant. Two years after 
installation of the prosthesis, an implant fracture occurred. 
One of the options to resolve the implant failure was to 
modify the implant by installing a new abutment and replace 
only part of the bridge, allowing for the same prosthesis to 
be used again. Not only did this save time, it also provided 
the patient with a higher degree of comfort. The authors 
attributed the implant failure to the parafunctional habits 
described by the patient in the clinical exam associated to 
the history of loosening screws and abutments.  

Gealh et al.23 researched the literature in order 
to identify the causal factors that can lead to dental 
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early load protocols (up to two weeks after installation of 
the implant), which are approximately 2-4%27-28. Despite 
the high failure rate and the clinical characteristics of 
the patients that participated in the study, among which 
figured poor oral hygiene, susceptibility to periodontal 
disease, parafunctional habits (bruxism) and tobacco 
use, results in a 24 month time scale proved favourable 
with regard to implant stability and prosthesis success. 
However, the weakness of this study is its small sample 
size (n=5), which, particularly in a time series study design 
where all risk factors are grouped together, may result in 
unreliable results.

Glauser et al.18 identified a higher failure rate in 
the group with bruxism than among non-bruxers (41% 
compared to 12%). It should be noted, however, that only 
22 implants (17.3%) were lost and a cumulative success 
rate of 82.7% was achieved. These figures do not fully 
correspond with the assessed literature, which is likely due 
to the small sample size and the fact that no parameter 
that could result in implant failure was as such identified 
with statistical significance (α=0.05). On the other hand, 
bruxism and posterior maxillary bone quality demonstrated 
only a tendency towards statistical significance.

There is still a lack of consensus about the effect of 
parafunctional loads originating from bruxism on implant 
supported prostheses. Longitudinal clinical studies are 
scarce and, together with clinical case studies, merely 
suggest a positive correlation between dental implant 
failure and bruxism. Due to the fact that other risk factors, 
such as insufficient hygiene, presence of periodontal 
diseases and tobacco use, are assessed in combination 
with parafunctional habits, prosthetic planning and 
surgical approach vary per case. Finally, the difficulty to 
diagnose bruxism (few studies adopt polysomnography 
in association with the clinical exam) is responsible for 
the low degree of reliability and generalisability of the 
available data.  

Despite divergence in the considerations in the 
evaluated studies, most literature reviews8,19-20 stress the 
importance of providing clinical guides to better manage 
and control patients with bruxism during oral rehabilitation 

treatment with implant supported prostheses. These guides 
should address measures, aimed at increasing the longevity 
and stability of implants and prostheses, which can be 
taken during the pre-surgical planning and execution of 
the treatment.      

The main suggestions presented by the authors 
included in this review can be summarised as follows: 
increase the bone-implant contact area (number of 
implants, diameter, length, surface treatment and tread 
shape of screws); elimination of cantilevers where possible; 
installation of external hexagon implants (thicker internal 
walls), disocclusion by anterior guide (eliminates or reduces 
posterior lateral loads); metallic crowns (less prone to 
fracture than porcelain); and use of occlusal splints.

CONCLUSION

Few articles have evaluated, trough retrospective, 
prospective or experimental studies, the biological and 
biomechanical impact of bruxism on implant supported 
prostheses. As a consequence, there isn´t much material to 
provide specialists with examples and safety margins from 
a clinical perpective when performing dental implantation 
treatment. It can also be noted that the body of knowledge 
on the subject does not present a broad consensus based 
on scientific evidence. Notwithstanding, the literature 
has produced clinical guides with relevant theoretical 
suggestons to aid prosthetic specialists in the treatment of 
patients with bruxism. If bruxism were to be considered 
a criteria of inclusion rather than exclusion, the relation 
between bruxism and implant supported prostheses may 
become the object of studies that enable the clarification 
of this relation and subsequent establishment of general 
consensus in the near future. 
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