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ABSTRACT

Purpose: To systematically review the literature on the role of bruxism as a risk factor for the different complications on
dental implant-supported rehabilitations.

Material and Methods: A systematic search in the National Library of Medicine’s Medline Database was performed to
identify all peer-reviewed papers in the English literature assessing the role of bruxism, as diagnosed with any other
diagnostic approach (i.e., clinical assessment, questionnaires, interviews, polysomnography, and electromyography), as a
risk factor for biological (i.e., implant failure, implant mobility, and marginal bone loss) or mechanical (i.e., complications
or failures of either prefabricated components or laboratory-fabricated suprastructures) complications on dental implant-
supported rehabilitations. The selected articles were reviewed according to a structured summary of the articles in relation
to four main issues, viz., “P” – patients/problem/population, “I” – intervention, “C” – comparison, and “O” – outcome.

Results: A total of 21 papers were included in the review and split into those assessing biological complications (n = 14) and
those reporting mechanical complications (n = 7). In general, the specificity of the literature for bruxism diagnosis and for
the study of the bruxism’s effects on dental implants was low. From a biological viewpoint, bruxism was not related with
implant failures in six papers, while results from the remaining eight studies did not allow drawing conclusions. As for
mechanical complications, four of the seven studies yielded a positive relationship with bruxism.

Conclusions: Bruxism is unlikely to be a risk factor for biological complications around dental implants, while there are
some suggestions that it may be a risk factor for mechanical complications.
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INTRODUCTION

Bruxism is a motor activity that is supposed to have the

potential for causing damage to the stomatognathic

structures as well as to be a risk factor for dental

implants survival.1,2 In spite of the increasing knowledge

on its etiology, diagnosis, and management,3 evidence

on the effects of bruxism as a cause of dental implant

failure or complication is still lacking.4 Thus, practical

guidelines for the management of bruxism patients

undergoing restorations on dental implants are based on

expert opinions rather than on scientifically sound

information.5

The caution that is urged when using implants to

support dental prosthesis in bruxers is due to the

common fear that bruxism can cause overloading and

may affect osseointegration and/or compromise the

integrity of mechanical components. Actually, it must be

borne in mind that bruxism is an umbrella term featuring

different motor muscle activities with different etiolo-

gies6,7 and that complications around dental implants

may be related with biological or mechanical damage;8

so, there is a need to get deeper into the issue of the effects

of bruxism on dental implants by performing systematic

appraisals of the available literature on the argument.

Considering these premises, the present paper aims

to systematically review the literature on the role of

bruxism as a risk factor for the different complications

on dental implant-supported rehabilitations.
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MATERIALS AND METHODS

On May 30, 2012, a systematic search in the National

Library of Medicine’s Medline Database was performed

to identify all peer-reviewed papers in the English

literature dealing with the bruxism–dental implant

complication relation according to the search strategy

described below. The studies included for review were

assessed independently by the authors on the basis of a

structured reading of article approach, which is also

described in detail in the following sections.

Search Strategy and Literature Selection

A search with Medical Subjects Headings (MeSH)

terms was used first. The following terms were used to

identify a list of potential papers to be included in the

review:

• Bruxism: A disorder characterized by grinding and

clenching of the teeth. Year introduced: 1965.

• Dental implants: Biocompatible materials placed

into (endosseous) or onto (subperiosteal) the

jawbone to support a crown, bridge, or artificial

tooth or to stabilize a diseased tooth. Year intro-

duced: 1990.

The search was limited to papers in the English language

and was then extended to the search words “bruxism”

and “dental implants,” according to the query (“Dental

implants” [MeSH terms] or “dental” [all fields] and

“implants” [all fields] or “dental implants” [all fields]

and “bruxism” [MeSH terms] or “bruxism [all fields]).

The search allowed identifying 77 citations, the abstracts

of which were read to select articles to be retrieved in

full text.

The inclusion criteria for admittance in the system-

atic review were based on the type of the study,

viz., clinical studies on humans, assessing the role

of bruxism, as diagnosed with any other diagnostic

approach (i.e., clinical assessment, questionnaires, inter-

views, polysomnography, and electromyography), as a

risk factor for biological (i.e., implant failure, implant

mobility, and marginal bone loss) or mechanical (i.e.,

complications or failures of either prefabricated compo-

nents or laboratory-fabricated suprastructures) compli-

cations on dental implant-supported rehabilitations by

comparing the rate of such complications in subjects

with and without bruxing behaviors. After reading

abstracts, 47 papers were excluded from further assess-

ment because they were clearly not pertinent with the

aim of this review, viz., they were review papers (n = 12),

articles expressing opinions or practical guidelines

(n = 18), papers in other languages than English (n = 7),

investigations on fracture analysis (n = 3), finite element

studies (n = 2), single-patient case reports (n = 3), or

case series on selected patient populations (n = 2). The

remaining 30 papers were retrieved in full text and

assessed for possible admittance in the review. The full

texts were assessed independently by two of the authors

and consensus was reached in all cases to include/

exclude papers from systematic assessment.

To search for other studies to be potentially

included in the review, the Medline search was

expanded: (1) to the articles related to the selected ones,

based on PubMed suggestions; (2) to other keywords

that were potentially identifying arguments related with

bruxism (i.e., “dental occlusion” and “risk factors”) and

that were combined with the term “dental implants” to

retrieve other articles; and (3) to the reference lists of the

full-text papers.

Systematic Assessment of Papers

The methodological characteristics of the selected

papers were assessed according to a format that enabled

a structured summary of the articles in relation to four

main issues, viz., “P” – patients/problem/population, “I”

– intervention, “C” – comparison, and “O” – outcome,

for each of which specific questions were constructed.9

For each article, the study population (“P”) was

described in the light of the criteria for inclusion, the

demographic features of the sample, and the sample

size. The study design was described in the section

reserved to questions on the study intervention (“I”),

and information was gathered on all methodological

features of the study, viz., longitudinal or cross-sectional

observational design, number of implants, type of sur-

gical and prosthetic protocol, and follow-up period. The

comparison criterion (“C”) was based on the assessment

of bruxism-related issues, by reporting the strategy to

diagnose bruxism, to identify treatment success and the

related statistical approaches adopted by the authors to

assess the role of bruxism as a risk factor for dental

implants. The study outcome (“O”) was evaluated in

relation to the influence of bruxism to the outcomes of

implant-supported rehabilitations.

All the above-described features of the included

studies were put into tables, which also comprehend

some critical considerations about the potential points
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of strength and weakness of the examined studies, as

well as the reviewers’ response to the question “is

bruxism a risk factor for dental implants?” based on data

of each single study. All the studies were assessed sepa-

rately by two of the authors, and in cases of divergent

assessments with regards to the assignment of strengths

and weaknesses, consensus was reached by discussion.

The element under discussion was deleted from the

tables if consensus was not reached.

RESULTS

After examination of the full-text articles retrieved from

the first-step Medline search, 15 papers were excluded

because they did not investigate for bruxism as a risk

factor for dental implants (n = 10), adopted bruxism as

an exclusion criterion (n = 3), or reported the outcomes

of various rehabilitations in selected populations of

bruxers (n = 2). The remaining 15 papers were selected

for inclusion in the review. From the successive search

steps (i.e., Medline-related articles, other Medline key-

words, and reference lists of the included papers), six

papers were added to the original list of papers, thus

accounting for a total of 21 papers to be discussed in the

review. The papers were then split into those assessing

biological complications (n = 14)10–23 and those report-

ing mechanical complications (n = 7).24–30

The 14 papers on biological complications

accounted for a total of three thousand four hundred

forty-seven implants, inserted in more than one thou-

sand patients. The follow-up span ranged from 0 to 15

years and was not clearly specified in two studies. Only

one study described data with a mean follow-up of

more than 7 years.17 None of the examined studies was

designed to address specifically the role of bruxism as a

potential cause for implant failure, and only one inves-

tigation was based on a clinical bruxism diagnosis,16

yielding uncertain conclusions on the bruxism–implant

failure relationship. All the other papers based bruxism

diagnosis on single-item self-reported approaches or did

not even report the strategy that was adopted to diag-

nose bruxism. A large variability of criteria was also

noticed as for the definition for implant success, ranging

from literature-based criteria to measures of marginal

bone loss, implant stability, or implant survival. Almost

half of the examined studies were descriptive reports

providing uncertain10,14,16–18,20 or negative findings12 on

the bruxism–implant failure relationship. Multiple vari-

able regression analysis to predict implant failure was

performed only in five studies, providing uncertain21,22

or negative findings.11,19,23 In summary, bruxism was

not related with implant failures in six papers,11–13,15,19,23

while results from the remaining eight studies did

not allow drawing conclusions.10,14,16–18,20–22 Four of the

papers with uncertain findings described a higher failure

rate in bruxers, identifying a trend toward a positive

bruxism–implant failure relationship (Table 1).10,18,21,22

The seven papers on mechanical complications

accounted for a total of two thousand five hundred ninty

implants inserted in more than seven hundred patients.

The follow-up span had a minimum of 4 years, although

it was not clearly stated in one study. None of the exam-

ined studies was designed to address specifically the role

of bruxism as a potential cause for mechanical compli-

cations, and only two studies were based on clinical

diagnosis of bruxism, viz., tooth wear and patients’

history, finding a positive association between bruxism

and mechanical complications.25,29 The other five papers

based bruxism diagnosis on single-item self-reported

approaches24,26 or did not even report the strategy that

was adopted to diagnose bruxism.27,28,30 The mechanical

complications that were investigated were variable and

included screw loosening, implant factures, and ceram-

ics fractures. Multiple variable regression analysis to

predict mechanical complications was performed in

only two studies, which revealed contrasting findings of

the absence of relationship24 or positive relationship25

between bruxism and mechanical failures. The other five

papers were either descriptive reports or investigations

based on single variable analysis, yielding a positive rela-

tionship between bruxism and mechanical complica-

tions in three studies,27,29,30 absence of such relationship

in one study,28 and uncertain conclusions in one other

study (Table 2).26

DISCUSSION

Specialist papers often refer to bruxism as a risk factor

capable of jeopardizing the successful outcome of an

implant-supported rehabilitation.31–33 The caution that

is urged when using implants to support dental prosthe-

sis in bruxers is due to the common fear that bruxism

can cause overloading and may lead to implant failure,

but recent comprehensive reviews concluded that very

few works addressed the issue and were thus recom-

mending expert-based suggestions for the performance

of implant-borne rehabilitations in bruxers.2,4,5 For that

reason, the present review was performed to assess
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systematically the literature on the effects of bruxism on

dental implants.

From a methodological viewpoint, it must be

pointed out that none of the current standard of refer-

ence tools for reporting systematic reviews could be

adopted. Indeed, while tools were proposed over the

years as recommended guidelines for designing clinical

trials34 and to strengthen the reporting of observational

studies in epidemiology,35 being also at the basis of the

introduction of checklists for appraising the quality of

systematic reviews, at present no standard of reference

instrument exists for performing reviews on the cause-

and-effect relationship between the two phenomena. So,

in the design phase of this review, efforts were made

to maximize the external validity of findings,36 for

example, by setting no limits on the quality of the

approaches adopted to diagnose bruxism, on features of

the implant-related parameters for defining success or

complication, on the study design (i.e., case-control,

longitudinal, and retrospective), on the follow-up of

implant-supported restorations, and on the publication

time. Previous reviews already suggested that the litera-

ture on bruxism is characterized by a variety of diagnos-

tic approaches and, importantly, by a low level of

specificity, viz., the assessment of bruxism was seldom

the main focus of the investigation.1,6,37 This review was

not an exception with respect to other bruxism reviews’

findings of poor homogeneity of the study designs

and populations, as well as the strategies to diagnose

bruxism and to identify implant-related complications,

so that meta-analyses of data could not be performed.

With the exception of three investigations,16,24,25 all

studies were based on self-reported questionnaires,

mainly containing a single bruxism item within a com-

prehensive history questionnaire or even did not report

the strategy to diagnose bruxism. So, the within-study

specificity and between-study homogeneity of criteria to

diagnose bruxism were a matter of concern. Also, none

of the examined studies was specifically designed to

address the role of bruxism as a risk factor for dental

implants, and the search for the pertinent literature was

complicated by the need for screening a high number

of papers in the dental implant literature not having

bruxism assessment as their main outcome variable.

Thus, it should be kept in mind that, despite the com-

prehensive search strategy adopted for the papers’ selec-

tion and retrieval, one cannot exclude the possible

exclusion of some papers that could not be detected due

to their low specificity for the assessment of bruxism–

dental implant complication relationship.

In an attempt to increase the homogeneity of

the assessed papers and to strengthen the validity of

suggestions coming from this review, the studies were

arbitrarily split into a group of papers assessing the bio-

logical complications on dental implants (n = 14) and a

group of papers assessing the mechanical complications

on restorations (n = 7). Unfortunately, a large variability

of study features was observed, even within studies of

the same group of papers. For example, no specific

information could be retrieved on the role of bruxism in

patients with different implant-supported restorations,

with different occluding surfaces, and undergoing dif-

ferent surgical and prosthetic techniques. Also, the con-

current presence of other risk factors that are commonly

assessed in the dental implants literature (e.g., smoking

habits, age, sex, bone density, and oral hygiene) and that

were seldom controlled for, while assessing the bruxism-

related complications rate is a very important con-

founding factor.

Considering the above premises, there are not

enough elements to suggest that bruxism is a risk

factor for biological complications around dental

implants. The examined papers supported the absence

of a relationship between bruxism and implant

failures11–13,15,19,23 or did not provide clear conclusions

on the issue.10,14,16–18,20–22 Notwithstanding that, it must

be pointed out that two of the five papers that

weighed risk factors by using a multiple regression

analysis to predict implant failure evidenced a signifi-

cant correlation between bruxism and implant failures

at fixture levels, even if not at the patients’ level.21,22

As for the mechanical complications, there is some

evidence that bruxism may be a risk factor for fractures

of ceramics27 and, in general, for the need for technical

interventions on implant-supported restorations.25,29,30

Two other papers reported the absence of relationship

between bruxism and mechanical complications,24,28

and one investigation reported uncertain findings.26

Notwithstanding that, even though four out of seven

studies suggested a relationship between bruxism and

mechanical complications, it must be pointed out that

three of the four positive studies were based on single

variable association analysis27,29,30 and that one of the

two papers of this group that adopted multiple variable

regression analysis found that bruxism did not predict

mechanical complications.24
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According to the above, bruxism is unlikely to be a

risk factor for biological complications around dental

implants, while it is more likely to be a risk factor for

mechanical complications. The above suggestions need

to be confirmed with appropriately designed studies

addressing specific clinical questions (i.e., is bruxism a

cause/risk factor for implant failure or mechanical com-

plications?). A possible strategy involved the appraisal of

failed implants as, considering the very high percentage

of success characterizing the implant literature,38 it is

unlikely that observational or longitudinal studies will

provide enough unsuccessful cases for an assessment

of risk factors which is based on statistically sound

grounds. To this aim, a retrospective analysis of a case

(i.e., failures)-control (i.e., successes) type with multiple

variable analysis of risk factors may be a suitable strategy

to get deeper into the issue. In any case, it must be borne

in mind that the quality of diagnostic approaches to

bruxism in the implant literature was shown to be very

poor and that a better appraisal of the literature on

bruxism diagnosis is fundamental to improve the valid-

ity of findings.39 Some promising strategies have been

recently introduced for the quantification of the jaw

muscles’ electromyographic activity related with brux-

ism,40,41 and dental implants’ researchers and clinicians

are strongly encouraged to adopt strategies to measure

bruxism-related jaw muscles’ activity in order to gather

more reliable data on the effects of bruxism on implant-

supported rehabilitations. Bruxism is an umbrella term

that groups together various motor activities, viz.,

clenching and grinding, potentially having different

effects on the stomatognathic structures due to the dif-

ferent forces they exert and loads they transmit.42

Keeping this in mind, the role of occlusion as a force

transmitter to the teeth and dental implants should be

also assessed,43 as the influence of factors such as the

occlusal design and the presence of nonaxial loads on

implant-supported rehabilitations cannot be underesti-

mated as risk factors for implant complications in sub-

jects with bruxism.

CONCLUSIONS

In conclusion, based on the systematic review of the

available literature, bruxism is unlikely to be a risk factor

for biological complications around dental implants,

while there are some suggestions that it may be a risk

factor for mechanical complications. Overall, the quality

and specificity of the reviewed literature are very poor,

thus suggesting caution in the interpretation of the con-

clusions and underlining the need for appropriately

designed investigations.
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