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ABSTRACT
The rehabilitation of partially or completely edentulous patients with implant supported prostheses has
been widely used, achieving high success rates. However, many studies consider the presence of bruxism as a
contraindication for this treatment modality. The purpose of this study was to review the literature and identify
risk factors in implant supported rehabilitation planning in subjects with bruxism. The rehabilitation of bruxers
using implant supported prostheses, using implants with adequate length and diameter, as well as proper
positioning, seems to be a reliable treatment with reduced risks of failure. Bruxism control through the use
of a night guard by rigid occlusal stabilization appliance, relieved in the region of implants, is highly indicated.
Although it is clear that implant supported rehabilitation of patients with bruxism requires adequate planning
and follow-up, well-designed randomized controlled trials are needed to provide reliable evidence on the longterm success of this treatment modality.

INTRODUCTION
Bruxism is a movement disorder of the masticatory system that is characterized
among others by teeth grinding and clenching during sleep as well as during
wakefulness [1,2]. Bruxism has prevalence in the general adult population of about 10%
and is usually regarded as one of the possible causative factors for temporomandibular
pain, tooth wear in the form of attrition and loss of dental implants [3]. These possible
musculoskeletal and dental consequences of bruxism illustrate the clinical importance
of this disorder. Most signi icantly, it should be kept in mind that there is still a lack
of agreement about the de inition of bruxism which makes it sometimes dif icult to
unequivocally interpret the available evidence.
The most important factor in implant longevity, i.e. clinically successful implant
treatment is the formation of a direct interface between the implant and the bone,
without intervening soft tissue, a process called “osseointegration”. Osseointegrated
dental implants represent an advance in modern odontology which has become a
great option for the rehabilitation of missing single teeth in partially or completely
edentulous patients. Despite the very high success rates, complications associated with
implant treatment may occur [4]. Early loading failure may affect 2% to 6% of implants,
and as many as 15% of restorations failure as a result of this problem [5,6]. Excess load
on a inal restoration after successful implant integration can result in failure of the
implant itself. Therefore, it is important to clarify the risk factors for failure of implant
prostheses in order to further improve the good success rate.
The consequences of overload of dental implants can be divided into two groups:
biological and biomechanical complications [7]. Biological complications can be
divided into early failures and late failures [8]. In case of early failures, osseointegration
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was insuf icient: the implant is lost before the irst prosthetic loading. Late biological
failures are characterized by pathological bone loss after full osseointegration was
obtained at an earlier stage [9]. They are associated with overload. Some insight into
bone physiology is needed for a proper understanding of these mechanisms [10].
In case of biomechanical complications, one or more components of an implant
system failure are fracture of an implant itself, loosening or fracture of connecting
screws or abutment screws, loosening or excessive wear of mesostructural components
in overdentures and excessive wear or fracture of suprastructural porcelain or acrylic
teeth [11,12]. Bragger et al. recognized a causal relation between bruxism and fracture
of the suprastructure, but they could not show the relation between bruxism and
failure of the implant itself.
On the other hand, Engel et al. [14], suggested that bruxism never affected the
marginal bone loss of the dental implant. From these studies, it is dif icult to conclude
that bruxism is a risk factor for dental implants. However, in contrast, a few research
data on the in luence of bruxism on dental implant outcome is present, which suggest
that bruxism may signi icantly increase both the implant failure rate and the rate of
mechanical and technical complications of implant supported restorations [15,16].
In this article, the available evidence for a possible cause-and-effect relationship
between bruxism and implant failure is discussed. Further, the possibility of clinical
management of implant prostheses using an alteration of occlusal materials in the
suprastructure and night guard in patients with bruxism is being presented.

AETIOLOGY OF BRUXISM
The literature which is so far published about the aetiology of bruxism, is often
dif icult to interpret. In part, this is because of the persisting disagreement about
the de inition and diagnosis of this disorder. However, there is consensus about
the multifactorial nature of the aetiology of bruxism. Besides peripheral (viz.
morphological) factors, central (viz. pathophysiological and psychosocial) factors can
be distinguished. In the past, morphological factors, like occlusal discrepancies and
deviations in the anatomy of the bony structures of the orofacial region have been
considered the main causative factors for bruxism [17].
Nowadays, these factors are thought to play only a small role, if at all. Recent focus is
more on the pathophysiological factors. For example, bruxism has been suggested to be
part of a sleep arousal response, the oral motor event either preceding or following the
arousal. In addition, bruxism appears to be modulated by various neurotransmitters in
the central nervous system. More speci ically, disturbances in the central dopaminergic
system have been described in relation to bruxism. Further, factors like medication,
(illicit) drugs, genetics, trauma, and neurological and psychiatric diseases may be
involved in the aetiology of bruxism. Psychosocial factors like stress and personality
are frequently mentioned in relation to bruxism as well. However, research to these
factors comes to equivocal results and needs further attention. Taken all evidence
together, bruxism seems to be mainly regulated centrally, not peripherally.

BRUXISM AS AN OCCLUSAL RISK FACTOR
In 1996, Lavigne et al. [18] proposed sleep bruxism research diagnostic criteria
(SB-RDC) for polysomnographic recording, as follows: (1) a history of frequent
tooth grinding occurring at least 3 nights per week for the preceding 6 months, as
con irmed by a sleep partner; (2) clinical presence of tooth wear; (3) masseter muscle
hypertrophy; (4) report of jaw muscle fatigue or tenderness in the morning. Bruxism
is frequently considered an aetiological factor for temporomandibular disorders
(TMDs), tooth wear (e.g., attrition), loss of periodontal support, and failure of dental
restorations, although con licting evidence for many of these purported aetiological
relationships can be found in the literature [19].
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Bruxism has also been suggested to cause excessive (occlusal) load of dental
implants and their suprastructures, ultimately resulting in bone loss around the
implants or even in implant failure. Therefore, bruxism is often considered a cause
of concern or even a contraindication for implant treatment. In addition, many
researchers use bruxism as an exclusion criterion for the selection of their participants
in clinical studies concerning treatment modalities with dental implants [5].
Bruxism, other oral parafunctions, fractures of natural teeth resulting from occlusal
forces, and lateral occlusal contacts on the implant prostheses were listed as important
risk factors for dental implants and their suprastructures [20]. In a study of 379 patients
who had used implant prostheses for many years, occlusal wear had no statistically
signi icant impact on vertical peri-implant bone loss [21]. It was presupposed that
occlusal wear was closely related to bruxism, and thus bruxism did not seem to be
a risk factor for the examined variables. Tooth wear does not represent the actual/
current bruxism status. It must be emphasized, of course, that bruxism is not the only
cause of tooth wear and in fact is not a major factor [22].

DIAGNOSIS
The most direct way to diagnose bruxism is to evaluate the wearing of teeth (Figure
1). Nonfunctional wear facets on occlusal surfaces may occur on both natural and
prosthetic teeth. Attrition of the anterior teeth appears on the incisal edge, especially
in the mandible and maxillary canines, and there may be notching of the cingulum
in the maxillary anterior teeth. Isolated wear of an anterior tooth is not as much of a
concern if all posterior teeth contacts can be eliminated in excursions.
Tooth wear is particularly signi icant when found in the posterior region. Posterior
wear patterns are more dif icult to manage because these are usually related to a loss of
anterior guidance in excursive movements. If the posterior teeth are in contact during
mandibular excursions, greater forces are generated [23]. Consequently, prior to
restoration with an implant retained prosthesis, the occlusal plane and anterior incisal
guidance may need to be restored to eliminate posterior contacts during mandibular
excursions.
Patients who brux often exhibit mandibular excursions that do not correspond to
border movements of the mandible. As a result, the occlusal wear is very speci ic and
primarily on one side of the arch, or even on only a few teeth. When a habit is regularly
repeated and persists after the stimuli ceases, it may be called an engram. Hence, an
engram is a de inite and permanent trace left by a past stimulus, [24] and usually
remains after treatment. If the restoring dentist re-establishes incisal guidance on
teeth severely affected by an engram bruxing pattern, the incidence of complications
on these teeth will be increased [25].

Figure 1: Tooth wear is the best method to evaluate bruxism. The “pathway of destruction” informs the dentist
about parafunctional activity. The posterior wearing of teeth indicates a loss of anterior guidance.
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The most common complications associated with teeth restored in this “pathway
of destruction” are porcelain fracture, uncemented prostheses, and root fracture
[26]. The amount of wear on teeth is a measure of this condition, as well as its severity
(mild, moderate, or severe). Severe bruxism modi ies normal masticatory forces in
magnitude (higher bite forces), duration (hours rather than minutes), direction (lateral
rather than vertical), type (shear rather than compression), and magni ication (4 to 7
times normal) [27].

IMPLANT FATIGUE FRACTURES
The increase in force magnitude and duration on implants as a result of bruxism is
a signi icant problem. Materials have a fatigue curve, which is related to the intensity
and frequency of the force [26]. There is a force of suf icient magnitude that one cycle
causes a fracture (e.g. karate blow to a piece of wood). However, if a force of lower
magnitude repeatedly strikes an object, it will also fracture. The wire coat hanger that
is bent does not break the irst time, but repeated bending will fracture the material.
This is not because the last bend was more forceful, but because of fatigue.
A bruxing patient is at greater risk for implant fracture over time because the
magnitude of the force will increase as the muscles become stronger and the number
of cycles accumulates. The chance of an untoward outcome will increase if the force
cannot be reduced in intensity and duration. Therefore, once the dentist has identi ied
the source(s) of additional force on the implants, the treatment plan must be altered
in an attempt to minimize the adverse effect on the alveolar bone, implant, and inal
restoration.

HOW TO REDUCE STRESS ON IMPLANTS?
Rehabilitation planning

When an implant supported rehabilitation is considered in bruxers, occlusal
examination is essential. Premature and posterior contacts during mandibular
excursions increase the potential for excessive loads on teeth and implants [23]. Thus, it
is important to emphasize the importance of clinical evaluation and accurate anamnesis
to identify the disease and hence, to improve the longevity of implant-supported
rehabilitation treatment [29]. Regarding doubts about the load time determination,
though a recent systematic review [30], has evaluated the load protocols for dental
implants and concluded that there is no predictability in the use of immediate or early
loading on dental implants, it is recommended to use caution when using any of these
techniques, especially in bruxers.
Although there is no conclusive scienti ic evidence that bruxism causes overload
on dental implants and their superstructure, professionals should proceed cautiously
when planning implant supported restorations in bruxers, mainly due to the severity
of possible complications. All preventive measures should be aimed at minimizing
the forces that are applied to implants [5]. A bruxism patient presents an increased
risk of implant fracture over time since the magnitude of forces increases as the
muscles become stronger. Therefore, when a source of additional load on the implant
is identi ied, the treatment plan must be changed to minimize adverse effects on the
alveolar bone, implant and de initive restoration [31].

OCCLUSAL DEVICES
While a number of authors have reported the effectiveness of hard occlusal
stabilization devices, minimizing the damage caused by parafunction on the oral tissues,
clinical results have shown no differences compared to other types of devices [32].
The only exception is soft splints. Studies have indicated that soft splints can increase
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muscular activity in some patients with bruxism [33], although the literature is still
controversial [34]. A recent systematic review showed that rigid occlusal appliances
can be effective in controlling pain in patients with temporomandibular disorders [35].
The use of soft occlusal splints led to a feeling of muscle fatigue that was accompanied
by a decrease in bite force after removal of the device, while the use of rigid devices on
natural teeth did not cause tiredness or modi ication of the bite force.
When considering only natural teeth, nightguard occlusal splints used on the
upper arch can be a useful diagnostic tool in evaluating occlusal disharmony and
its relationship with sleep bruxism. These devices also promote centric occlusal
contacts along the arch and posterior disocclusion during the anterior guidance at all
mandibular excursions and should be made of acrylic resin with a thickness of 0.5 to
1 mm on the occlusal surface [35]. If the occlusal splint becomes worn in a month, the
in luence of occlusion in bruxism should be directly observed in the patient. In this
case, an occlusal adjustment should have little in luence on bruxism reduction, as a
proper occlusion provided by the splint failed to reduce the habit [36].
Number and location of implants

When rehabilitating bruxers, calculation of the number of implants is mandatory
since most authors have recommended more implants than necessary to obtain
favorable biomechanics [36,37]. This recommendation is justi ied by studies that
indicate a reduction of forces received on each implant individually when the number
of implants is increased [38]. Nevertheless, considering the inancial costs and the
irreversible nature of the placement of a greater number of implants, a careful clinical
decision making process should be built into the treatment plan.
Diameter, length, and connection of implants

The use of implants with a diameter as large as possible should be considered,
as well as the longest length allowed by the remaining bone to reduce stress in the
cortical bone.

PROSTHESIS DESIGN
Prostheses should be designed with the purpose of improving the stress
distribution on implants, i.e., implants must be installed perpendicularly to the curves
of Spee and Wilson to favor direct contacts generated during the vertical function to
the long axis of the implants [39]. Occlusal contacts must be precise on the antagonist
arch and carefully informed to laboratory technicians in all laboratory steps [39].
The occlusal surfaces of posterior teeth can be reduced from the palatal surface of
maxillary implants or the buccal surface of mandibular implants to prevent excessive
lateral forces to reduce tension during chewing, leaving more space for the tongue and
cheek. The cusp slope reduction of antagonistic natural teeth has often been indicated
to improve vertical force distribution on implants [33].

CONCLUSION
The rehabilitation of bruxism patients through the use of implants is a feasible
alternative when implants present adequate length and diameter and correct
positioning, reducing the risk of treatment failure. However, control of bruxism
manifestations is important, and the use of a hard occlusal stabilization splint
relieved in the region of the implants during sleep is recommended. In addition,
before any treatment is conducted, patients should be warned about the need for
regular maintenance to avoid complications and accept the possibility of technical
complications that may generate additional costs of maintenance in either implant
supported or implant retained crowns in partial or complete dentures.
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