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ABSTRACT

Bruxism is a common condition that clinicians come across in both adult and children. Prevalence
rates in adults range from 22% to 30% for awake bruxism (AB) and from 8% to 16% for sleep
bruxism (SB), whilst in children they raise up to 40% for SB.

Currently, bruxism is considered an “umbrella term” for different jaw muscle activities, occurring
during sleep and/or wakefulness. They have a different etiology, but there is agreement on their
central, not peripheral, origin.

In otherwise healthy individuals, bruxism can be considered a muscle behavior, which can be
harmless or represent a risk and/or protective factor for clinical consequences, rather than being a

disorder per se. Nonetheless, given the merging knowledge on the interaction with several
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associated factors and concurrent conditions, bruxism should be investigated for being a possible
sign of an underlying primary condition.

Consequently, treatment should be directed to the management of the possible clinical
consequences and/or to the underlying primary conditions. It is generally based on conservative
strategies.

The present manuscript summarizes the available knowledge on bruxism etiology, assessment, and
management for both SB and AB in adults and children, with focus on the future directions to
implement the clinical relevance of bruxism researches.

Clinical relevance

A narrative overview summarizing such a quickly evolving topic as bruxism may be useful to help
clinicians understanding the complex relationship between bruxism, the possible underlying

primary conditions, and the possible clinical consequences.
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INTRODUCTION

Bruxism is a much-debated oral condition that interests several disciplines, such as dentistry,
psychology, neurology, and sleep medicine. Due to the constantly evolving knowledge and the
different specialties involved in the study of bruxism, several definitions have been proposed over
the past decades,!? to the point that the need to find a common language emerged. After a first
consensus paper dating back to 20133, an international consensus meeting (“Assessment of
bruxism status”), with bruxism experts from around the globe, took place in San Francisco, USA,
in March 2017, prior to the 95 General Session & Exhibition of the International Association for
Dental Research (IADR). The meeting led to an updated consensus paper, reporting the work in
progress on the development of bruxism knowledge®*. As a first step, the experts provided separate
definitions for Sleep Bruxism (SB) and Awake Bruxism (AB):

o “Sleep bruxism is a masticatory muscle activity during sleep that is characterized as
rhythmic (phasic) or non-rhythmic (tonic) and is not a movement disorder or a sleep
disorder in otherwise healthy individuals.”

o  “Awake bruxism is a masticatory muscle activity during wakefulness that is characterized
by repetitive or sustained tooth contact and/or by bracing or thrusting of the mandible and

is not a movement disorder in otherwise healthy individuals.”

These definitions implicitly suggest an ongoing paradigm shift. In particular, it must be
underlined that both definitions begin with “masticatory muscle activity” (MMA), a wording
intended to emphasize that focus is put on motor phenomena, independently on any specific
neurological correlates. This means that the definition of bruxism goes beyond the typical
rhythmic masticatory muscles activity (RMMA) that has been associated with sleep arousals.
Indeed, the clinical implications of bruxism are related to the role of different types of MMA
during sleep and wakefulness as the source of potential consequences, if any. Besides, both
definitions end with “in otherwise healthy individuals”. This wording intends to point out that in
individuals without any health concerns bruxism should not be considered a disorder (e.g.,

something that is always pathological or associated with negative clinical consequences), but
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rather a muscle behavior that can have different etiologies and that can be harmless, harmful, or
even protective with respect to several health outcomes.

Prevalence rates among adults range from 8% to 15% for SB and from 22% to 30% for
AB; in younger populations, reported prevalence is higher (e.g., 40% to 50% of children and
adolescents)’-®. Nonetheless, in 2013, a systematic review on the prevalence of bruxism in adult
populations cautioned about the interpretation and generalization of findings due to the poor
methodological quality of the reviewed literature, with particular regard to the amount of papers
relying on single-item self-report to “diagnose” bruxism?.

Current epidemiological knowledge is mostly related to SB. A large-scale
polysomnography (PSG)-based epidemiological study® pointed out that the prevalence of SB was
5.5% when screened by questionnaires and confirmed by PSG, while it was 7.4% when PSG was
used as an exclusive criterion for diagnosis regardless of the presence or absence of self-reported
SB. As for AB, knowledge on its prevalence and natural course is poor, since data are available
only from retrospective self-reports at single observation points®. Such an approach may
potentially lead to an imperfect estimate due to the absence of information on the frequency as
well as to the patients’ forced recall of their oral conditions during the time span covered by the
report, which is usually very generic and refers to wide periods (e.g., days, weeks, and months).
To overcome this limitation, a recent investigation introduced the use of ecological strategies via
smartphone to assess the frequency of AB behaviors!?.

Within this framework, this manuscript will provide a narrative overview of available
knowledge on bruxism etiology, assessment, and management. Some considerations on the
difficulties to perform studies in children and the future directions of research will be also

discussed.

ETIOLOGY AND PATHOPHYSIOLOGY

Current concepts on the etiology of bruxism resemble the ongoing paradigm shift from peripheral
to central regulation!'-!3. Part of bruxism activity is genetically determined, whilst an increase in
bruxism activity may be associated with several potential risk factors and concurrent
conditions'+!>, In short, bruxism must be viewed as a muscle behavior that reflects the presence of
one or several underlying conditions or factors (i.e., “a sign of something”). Different types of
MMA may recognize different etiology and be associated with different health outcomes, if

any'416,
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Based on current knowledge, morphological factors (e.g., features of the facial skeleton
and dental occlusion) are no longer considered important!’, while increasing evidence suggests a
role for a combination of several psychosocial, physiological/biological, and exogenous factors'®
26

As for the psychosocial factors, stress sensitivity and anxiety have been associated with
bruxism in several studies'®2!. This relationship has been shown also by the presence of higher
levels of urinary catecholamine in children and adults with bruxism?’-28, In addition, having poor
coping skills is a possible personality feature that has been associated with increased bruxism?°.

The group of physiological/biological factors includes different neurochemicals and
neurotransmitters that have been associated with sleep phenomena: dopamine reportedly has an
inhibitory influence, while adrenaline and noradrenaline are activators. Serotonin, amino gamma
butyric acid, cholecystokinin, and orexin are also considered RMMA modulators?-3!. As
discussed above, there is evidence for a genetic basis, but the inheritance model or genetic markers
are unknown'?,

Multiple exogenous factors can also influence bruxism. For instance, alcohol, smoking,
caffeine, recreational substances, and some drugs (e.g., selective serotonin reuptake inhibitors)
may have an activating influence on SB32. Furthermore, bruxism is increased in the presence of
concurrent conditions and disorders, such as Attention Deficit Hyperactivity Disorder (ADHD),
Parkinson’s disease®?, Huntington’s disease, dementia, epilepsy, gastroesophageal reflux, and
sleep disorders. For each condition, the interaction with bruxism is not fully elucidated yet34.

Thus, a multifactorial model is involved in the etiology of bruxism, but it must be
remarked that specific factors may have different relationships with the different types of MMA®#.
Whilst SB features a combination of all bruxism activities (e.g., short- or long-lasting tonic
clenching and phasic grinding, with or without teeth contact), AB is commonly characterized by
teeth contacting habits or mandible bracing*!°. This means that purported etiological factors may
be also different with respect to the circadian manifestations of bruxism. Whilst SB is centrally
mediated, with a complex interaction of all factors influencing autonomic system function during
sleep®>-37, AB is mainly related with psychosocial factors's.

The study of bruxism pathophysiology also involves its relationship with the potential
clinical implications. Pain in the jaw muscles or the temporomandibular joints (TMJ),
prosthodontic complications, and mechanical tooth wear are examples of potential negative

outcomes due to bruxism?3%3%-41 On the other hand, it must be pointed out that all those
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conditions are multifactorial in origin. For instance, loss of hard dental tissue may be due to a
combination of mechanical and/or chemical and intrinsic and/or extrinsic factors*’. Evaluation of
tooth wear is part of the clinical investigation in a bruxism diagnosis and there is sufficient
evidence that bruxism can be a cause of tooth wear, even if tooth wear cannot be considered
pathognomonic of bruxism®* Due to the multifactorial nature of tooth wear, diagnosis and
treatment can be difficult, and a good clinical guideline is therefore essential, such as the recently
described Tooth Wear Evaluation System (TWES)*. Similarly, the relationship between bruxism
and pain is controversial, with contrasting literature findings®. Indeed, whilst investigations on
self-reported bruxism consistently found an association with pain, the few PSG and
electromyography (EMG) studies did not replicate such findings. An explanation for the
contrasting reports may be that PSG/EMG devices can only offer a count of SB episodes, without
any information on the actual amount of muscle work or the behavior during wakefulness. A
possible confirmation of this hypothesis came from a recent study* showing that patients with
temporomandibular disorders (TMD)-related pain have elevated background levels of muscle
activity during sleep, which may be indicative of tonic, prolonged, low intensity mandible bracing
that provokes exhaustion of muscle fibers and joint load. The amount of muscle work, in turn, is
related with anxiety personality!'®. Based on these considerations, it is recommendable that future
studies with a better discrimination between different bruxism activities are performed to get
deeper into this issue!®.

On the other hand, bruxism may even be associated to positive consequences. For example,
in some patients a certain amount of bruxism episodes occurs in correspondence with the end of
respiratory arousals, possibly being instrumental to restore the patency of the upper airway whilst
asleep®?. The existence of an association between SB and Obstructive Sleep Apnea (OSA) has
been known for quite a while, but the mechanism underlying this association is still not entirely
clear. A recent expert opinion paper** underlined the complexity of the SB-OSA relationship, with
particular regard to the anatomical site of obstruction. In addition, gastroesophageal reflux occurs
in patients with OSA and SB in 35% and 26% of cases, respectively; in these patients, bruxism
could reduce the risk of detrimental chemical tooth wear by increasing salivation'*. In short, the
interrelationship between bruxism, pain, tooth wear, and concurrent sleep disorders is really
complicated to evaluate at the individual level, especially considering that different health

outcomes may co-occur?®.
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BRUXISM ASSESSMENT

With the aim of defining the advantages and limitations of the available diagnostic approaches, the
international expert panel (see above) proposed a diagnostic grading for the operationalization of
bruxism diagnosis:

1. Possible sleep/awake bruxism is based on a positive self-report only.

2. Probable sleep/awake bruxism is based on a positive clinical inspection, with or without a
positive self-report.

3. Definite sleep/awake bruxism is based on a positive instrumental assessment, with or without a
positive self-report and/or a positive clinical inspection*.

It should be stressed, as reported by the authors, that for this recently introduced grading
system, research is obviously needed to establish the reliability, validity, and responsiveness to the
change in this new system. In general terms, approaches for assessing bruxism can be
distinguished as non-instrumental or instrumental. A combination of both approaches will likely

emerge as the best available option.

Non-instrumental approaches
Non-instrumental approaches for assessing bruxism include self-report (questionnaires, oral
history) and clinical examination, both for AB and SB*.

Self-report via structured questionnaires, interviews, and, more in general, self-reported
measures may be useful to gather information on perceived bruxism activities and the possible
associated factors. However, via self-report, the intensity and duration of specific masticatory
muscle activity cannot be quantified easily*’. One of the limitations is that the bruxism-psyche
relationship could alter self-reporting, reflecting distress rather than masticatory muscle activity.
The derived “diagnosis” risks of having limited value because of its subjectivity, but it is
nonetheless a basis for getting deeper into the diagnostic process.

For AB, the patients are asked to monitor their behavior over a 1- or 2-week period after
being informed of the possible conditions belonging to the spectrum of AB behaviors (i.e.,
clenching, bracing, thrusting, teeth contact habit). Such Ecological Momentary Assessment
(EMA) approach, also call Experience Sampling Methodology (ESM), improves the quality of

data collection as it provides multiple time-point reporting over an observation period*s. Several
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studies!%4-31 recommend the possible use of EMA strategies to report AB behaviors, to collect
real-time report on specific oral conditions that are related to the spectrum of AB activities, while
also allowing for the association of tooth contact habits with other conditions (i.e., masticatory
muscle pain’?).

Approaches for assessing SB allow also other options, since not only the patients
themselves but also multiple informants can be interviewed, such as their bed partner or, in the
case of children, their parents. The patient and partner are asked to monitor behavior, preferably
using a diary, concerning teeth grinding, teeth clenching, and/or jaw bracing.

The clinical examination is divided into an extraoral evaluation and an intraoral inspection
. The extraoral evaluation should assess the jaw muscles (e.g., evident muscle hypertrophy), the
TMIJ (e.g., disc position and joint degeneration), the presence of pain (e.g., teeth soreness and/or
hypersensitivity, jaw-muscle pain, TMJ pain, headache), and functional symptoms (e.g., difficulty
to open the mouth wide on awakening)*>3.

The intraoral inspection should comprehend a complete dental examination (e.g., tooth
wear, tooth enamel chippings, cracks and fractures of natural teeth, restorations failure,
periodontal ligament thickening) and an inspection of the cheek and tongue mucosa (e.g., linea

alba, tongue scalloping, traumatic lesions)?>.

Instrumental approaches

Instrumental approaches for assessment are currently available for both circadian forms of
bruxism

Concerning AB, EMG recordings during wakefulness may theoretically provide measurements of
AB, but such strategy is currently not easy to figure out due to the absence of dedicated devices on
the market?.

To overcome these limitations, the use of the EMA principles has recently been maximized
using smartphones apps, thanks to their user-friendly interface, thus opening up a new era for the
EMA approach!'%3%3! This data recording strategy, which has been created to collect real-time
subjective information about jaw muscle activities at certain time points during wakefulness*, is
useful both for research and clinical purposes. In the research setting, it allows gathering a huge

amount of data on the epidemiology of different AB behaviors at the individual and population
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levels,’! whilst in the clinical setting it helps patients to recognize their habits, monitor changes
over time, and implement corrective measures*’.

As for SB, EMG recordings during sleep provide key evidence of motor activity and may
also be complemented by other measures used in polysomnography, such as audio and/or video
recordings*. Full PSG is of particular help to understand the neurophysiological correlates of SB
events. Its use is not recommendable for routine cases due to the needed technical equipment, but
it is fundamental when the presence of other sleep disorders (e.g., apnea) is suspected. In recent
years, some EMG devices for in-home recordings emerged as a valid option for an easier approach
to a definite diagnosis of the motor activity>*3%. As an important note, given the progressive
diffusion of portable EMG recordings devices, there is a need to define and standardize some
technical and conceptual aspects. Issues of importance include the definition of EMG threshold
above which a masticatory muscle activity is considered a SB event (e.g., percentage of the
maximum voluntary contraction level; n times the relaxed baseline level; muscle activity level
achieved during swallowing) and the choice of the EMG outcome measures. Classically, the
number of EMG events exceeding an arbitrary threshold (as bursts, or clustered burst in episodes)
is counted per hour of sleep to generate indexes. However, such data may only give a partial
representation of the amount and pattern of muscle activity!>#3-7. For a more comprehensive
assessment, EMG outcome measures like power (area), peak amplitude and interval duration
between activities could be included'®. It would also be advisable to adopt measures that help
distinguish clenching from grinding, although the practical and valid use of such outcomes needs

to be confirmed.

Differential diagnosis
Table 1 reports a series of conditions for which a differential diagnosis with bruxism may be

necessary>.

MANAGEMENT
Bruxism management must adhere to three basic principles:
- Bruxism may be a behavior that does not mandate treatment!'4>%;
- Indications to treat bruxism are mostly based on the presence of purported negative clinical

consequences;

This article is protected by copyright. All rights reserved



- Bruxism is always a sign of one or more underlying conditions. Thus, unless the specific
cause is identified, treatment is oriented to the management of purported clinical consequences®’.
In view of the above, from a clinical viewpoint, it is important that research efforts are
directed toward the identification of treatment-demanding bruxism, with specific focus on the
etiology of the motor activities associated with clinical consequences. Current treatment
approaches are mainly symptomatic strategies, and they aim to control and/or prevent the
consequences of bruxism, especially as far as the stomatognathic system is concerned®®¢!. In
general, evidence-based recommendations on bruxism management at the individual level are not

yet available.

The authors of a recent qualitative systematic literature review on SB suggested that management
should be based on common-sense conservative approaches, referring to the so-called “Multiple-
P> approach as the standard of reference:

e Pep talk (counselling)

e Psychology (cognitive-behavioral strategies)

¢ Physiotherapy (exercises of the jaw muscles)

e Plates (oral appliances)

e Pills (drugs)®!

Actually, such a “Multiple-P”” approach may be extended also to AB, with minor differences.

= Pep talk

Patients can play an active role in the self-care management of bruxism®>%3, For this reason, it is
important to explain them some concepts on bruxism pathophysiology and teach them some sleep
hygiene instructions (e.g., reduction of caffeine, smoking, and alcohol intake; avoidance of
vigorous exercise or late-night working).

Concerning AB, patients should be informed that physiological conditions provide that
tooth contact occurs only during chewing and swallowing, for a total of less than 17 minutes in 24
hours®. Therefore, a conscious effort should be made to maintain a "teeth apart" and "relaxed jaw
position" for the rest of the time. Given the importance of psychological factors, counselling

should enhance stress coping skills and promote lifestyle changes.
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=  Psychology
The potential benefit of biofeedback (BF) and cognitive—behavioral treatment (CBT) to manage
bruxism has always been advocated in the clinical setting, but recent studies do not seem to
support their effectiveness®9.

The most investigated cognitive-behavioral approach is BF, even if findings from the
literature do not suggest real benefits on bruxism reduction,® with the possible exception of
contingent electrical (CES)%0¢. These findings contrast with clinical perception of positive
effects, which led Lobbezoo et al.®! to include ‘psychology’ within the bruxism management
strategies. To this purpose, it must be remarked that the recently introduced EMA approaches to
bruxism assessment can also be used to introduce a habit reversal training, viz., Ecological
Momentary Intervention (EMI)*°. Consequently, even if not effective as stand-alone therapies, it is
recommendable that cognitive-behavioral approaches are included in any multimodal treatment

protocol thanks to the favorable cost-to-benefit ratio®.

= Physiotherapy

Physiotherapy is an important treatment option in patients with pain and fatigue of the jaw
muscles due to its twofold effect: it is effective in relieving pain and restoring muscle and joint
mobilization, and it also reinforces counselling or cognitive behavioral strategies®’. Currently, a
standard of reference physiotherapeutic regimen has not been established and the different

protocols seem to have similar efficacy®®.

= Plates

Oral appliances (OA) are commonly used, but evidence does not support a role in the long-term
reduction of SB activity®®-7!.

Many types of OA are somehow reportedly effective to reduce SB activity at the short
term.’>7* This may suggest a potential ‘novelty effect’ associated with the use of an OA, which
leads to a transient reduction in sleep-time MMA, possibly due to the need for re-organizing motor
unit recruitment. This hypothesis may find support in the observation that intermittent OA use is
more effective than continued use’.

Clinically, OAs find indication also to prevent clinical consequences, such as in patients
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with severe and progressing tooth wear and/or repeated fractures or failures of dental
restorations®. It is important that a full-arch appliance is provided, to avoid undesired changes in
dental occlusion.”®’” Considering the risk that OSA may be worsened with a stabilization
appliance, in patients with concur rent sleep-disordered breathing, prescription of appliances
should be discussed with a sleep medicine specialist’8-80,

Regarding AB, a twenty-four-hour use is not recommended because of the potential
iatrogenic changes in the occlusal contact patterns and potential poor compliance by the patients.
Nonetheless, as in the case of SB, the rationale for using them is to prevent damage from teeth
contact, rather than a reduction of AB. Interestingly, OA could be used as part of a CBT regimen

to teach patients to avoid any contacts and gain awareness of their AB behaviors.

= Pills

Although all the pharmacological approaches that have been investigated in the research setting
(i.e., botulinum toxin, clonazepam, and clonidine) seem to reduce either the intensity or the
number of SB with respect to placebo, drugs are not indicated as a first-step approach, due to the
potential side effects associated with long-term use®-61.81,

More specifically, centrally acting drugs, such as the benzodiazepine clonazepam?®? and the
antihypertension drug clonidine 3!8%, are both effective in reducing SB frequency. Botulinum
toxin determines a reduced intensity of SB events, but does not affect their frequency, thus
suggesting that it does not influence the genesis of SB episodes.’*% The low number of subjects
included in the experimental protocols and cautionary considerations on the risk-to-benefit ratio
suggest that clonazepam and clonidine should not be used for the long-term management of SB¥’.
Amitriptyline, bromocriptine, levodopa, propranolol, and tryptophan have been tested, but due to
lack of effect and/or potential severe side effects, they cannot be recommended for management of
SR22.23.

In general terms, given the emerging concepts that bruxism is not a disorder per se, it can
be suggested that a better picture of the possible pharmacological management of SB will become
progressively available with the advancement of knowledge on the etiology and physiopathology.

As for AB, there is a paucity of data, since the only available investigation was directed to

the short-term use of mild analgesics when severe jaw-muscle pain is present?s.
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= Cautionary statement

Performing irreversible occlusal changes with the aim to reduce bruxism activities or to decrease
pain symptoms in the jaw muscles and/or the TMJ is not recommendable, 817:61. 38 in view of the

fact that the association of bruxism with occlusal features is negligible, if at all present3%-%.

BRUXISM IN CHILDREN AND ADOLESCENTS

As in the case of the adult population, the reported prevalence of SB in children varies among
different studies; indeed, all studies have internal validity problems, due to a SB “diagnosis” being
based on parental report.

Parental-reported tooth grinding, which may be viewed as a proxy of SB, is quite common
in children, with a prevalence up to about 40% when occasional tooth grinding is considered”:.
Prevalence data are variable: 3.5-8.5% in children aged under 5 years, and less than 6% in children
aged between 7 and 11 years 7.

Only a few studies investigated the prevalence in adolescents: In a sample of Israeli
adolescents, SB and AB were reported by 9.2% and 19.2% of subjects, respectively, with no
gender differences, °! whist a prevalence of 14.8% and 8.7% for SB and AB, respectively, has
been reported in a sample of Dutch adolescents®?.

Among the possible factors that are associated to SB in children, a recent review of the
literature pointed out the role of concurrent sleep disturbances and second hand smoke®3. Another
review has also found an association with several other factors: male gender, genetics, anxiety,
psychological reactions, some personality features (e.g., high sense of responsibility), restless
sleep, sleeping with light on, noise in room, “sleep hours <8 h”, concurrent headaches, conduct
problems, peer problems, emotional symptoms, and mental health problems®*. Primary researches
are now focusing on the psychosocial environment of the child and the sleep architecture; a recent
investigation showed that some sleep disorders and parasomnias are associated with parental-
reported SB in children, while the influence of socioeconomic layers on sleep behaviors is not
relevant®™. Similar results have been found in teenagers aged from 11 to 19 years: sleep

disturbances (snoring in particular), headache, jaw muscle fatigue, and tooth wear seem to be
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associated to SB.? Some studies showed that parental-reported bruxism could also be associated
with perfectionism, aggressive behavior, ADHD or antisocial behavior’’, and unsteady family
environment®s.

For assessment purposes, despite the fact that PSG recordings represent the standard of
reference to collect data on sleep correlates, parental-reported tooth grinding remains the most
diffused option to perform studies on a large scale. The limitation of such an approach is quite
intuitive. On the other hand, it must be borne in mind that children tend to be reluctant to enter
sleep laboratories. Thus, the correlation of parental-reported tooth grinding with PSG findings is
currently under study.?®!% As for adults, current paradigm shift to the construct of bruxism as a
muscle behavior* suggests that the introduction of EMG measurement devices for home use could
be recommended. Whilst efforts are mainly directed to the study SB and its correlates, information
on the frequency of AB and its associated factors in children is lacking. Thus, the use of EMA
approaches may help getting deeper into this issue, at least in the adolescence age groups.

When parents complain of their child’s sleep-time tooth grinding, they must be informed
about the etiology and pathophysiology. In case of severe tooth wear, and/or high frequency of
parental-reported tooth grinding, special focus should be put on the search for comorbid
conditions that may represent the actual health concern (e.g., respiratory disturbances,
neurological disorders).

For management purposes, relaxation techniques may be the best option for young children
(3 to 6 years), whilst oral appliances (e.g., mouth-guards) are not recommended due to the ever-
changing occlusal conditions.'®! Concerning pharmacological treatments, preliminary evidence
indicates that hydroxyzine could be effective for parent-reported bruxism in children'%2, but its
routine use is not recommendable for risk-to-benefit ratio. Based on the paucity of data, it is
recommended that treatment indications and strategies are based on the identification of the
underlying condition.!01,103.104

Data on the natural course suggest that SB in children decreases progressively after the age
of 9-10 years, and that most children do not keep on bruxing during adolescence and adulthood.>’
The fluctuation of bruxism over time'% is influenced by changes in the psychological or health
conditions of the young patient; hence, the construction of a multidisciplinary framework is

required to assess the course of bruxism in children and adolescences!%.
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FUTURE DIRECTIONS

As pointed out in several sections of this manuscript, knowledge on bruxism is quickly evolving.
The most important evolution regards the concept of bruxism itself, which is now viewed as an
umbrella term for different jaw muscle activities, both during sleep and during wakefulness, that
are not necessarily related with specific sleep correlates or with teeth contact®. This means that
past literature will likely need a progressive re-evaluation as soon as new information on the
different bruxism activities emerges. Within these premises, future studies are necessary to assess
the prevalence of both SB and AB in adults and children, since most of the data available so far
have been drawn from single-item, single-observation self- or parental report.

The concepts discussed in the 2018 consensus paper* will have an impact also on the
assessment strategies. Indeed, there is a need to move on from the adoption of cut-off points to
discriminate between bruxers and non-bruxers and embrace an evaluation based on the continuum
of jaw muscles activities for SB or experienced behaviors for AB. Consequently, future studies
should preferably be based on the measurement of the amount of bruxism behavior that increases
(or reduces) the probability of any health outcomes*!©,

Finally, it is also necessary to develop an evaluation system based on a multidimensional
assessment of the bruxism status and its etiological factors. Such an evaluation system could be

useful to define possible algorithms for clinical decision making.

CONCLUSIONS

= Sleep and awake bruxism are masticatory muscle activities that occur during sleep and
wakefulness, respectively.

= In otherwise healthy individuals, bruxism should be considered a muscle behavior, that can
be a risk and/or protective factor for clinical consequences, rather than a disorder per se.

= Different muscle activities included under the umbrella term “bruxism” have likely
different etiology.

= In general terms, etiology is mainly related to central factors rather than peripheral factors.

= To assess bruxism both non-instrumental approaches and instrumental approaches can be
used; a combination of both approaches may even emerge as the best available option, with
special focus on the future design of multidimensional evaluation systems.

* Bruxism must be viewed as the sign of an underlying primary condition that may or may

not require treatment. As such, treatment need is also based on the possible presence of
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clinical consequences. Discrimination between the causal treatment of any condition
underlying bruxism and the management of bruxism consequences should be made,
whenever possible.

= Management of bruxism and its consequences is generally provided with conservative
strategies, viz. “Multiple-P” approach.

= SB in children decreases progressively with age and, based on the natural course, the
reference approach is based on observational and non-intervention strategies, unless it is

the sign of treatment-demanding primary conditions.

REFERENCES

1. Lavigne GJ, Khoury S, Abe S, Yamaghchi T, Raphael K. Bruxism physiology and
pathology: an overview for clinicians. J Oral Rehabil. 2008; 35(7):476—494.

2. Manfredini D, Lobbezoo F. Relationship between bruxism and temporomandibular
disorders: a systematic review of literature from 1998 to 2008. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2010; 109(6):e26-50.

3. Lobbezoo F, Ahlberg J, Glaros AG, Kato T, Koyano K, Lavigne GJ, et al. Bruxism defined
and graded: an international consensus. J Oral Rehabil. 2013; 40(1):2—4.

4. Lobbezoo F, Ahlberg J, Raphael KG, Wetselaar P, Glaros A, Kato T, et al. International
consensus on the assessment of bruxism: report of a workin progress. J Oral Rehabil. 2018;
45(11):837-844.

5. Manfredini D, Winocur E, Guarda Nardini L, Paesani D, Lobbezoo F. Epidemiology of
bruxism in adults. A systematic review of literature. J Orofac Pain. 2013; 27(2):99-110.

6. Machado E, Dal-Fabbro C, Cunali PA, Kaizer OB. Prevalence of sleep bruxism in
children: a systematic review. Dental Press J Orthod. 2014; 19(6):54-61.

This article is protected by copyright. All rights reserved



7. Manfredini D, Restrepo C, Diaz-Serrano K, Winocur E, Lobbezoo F. Prevalence of sleep
bruxism in children: a systematic review of the literature. J Oral Rehabil. 2013; 40(8):631-
642.

8. Melo G, Duarte J, Pauletto P, Porporatti AL, Stuginski-Barbosa J, Winocur E et al.
Bruxism: An umbrella review of systematic reviews. J Oral Rehabil. 2019; 46(7):666-690.

9. Maluly M, Andersen ML, Dal-Fabbro C, Garbuio S, Bittencourt L, de Siqueira JT, Tufik
S. Polysomnographic study of the prevalence of sleep bruxism in a population sample. J
Dent Res. 2013; 92(7 Suppl):97S-103S.

10. Bracci A, Diukic G, Favero L Salmaso L, Guarda-Nardini L, Manfredini D.
Frequency of awake bruxism behaviours in the natural environment. A 7-day, multiple-
point observation of real-time report in healthy young adults. J Oral Rehabil. 2018;
45(6):423-429.

11. Lobbezoo F, Naeije M. Bruxism is mainly regulated centrally, not peripherally. J Oral
Rehabil. 2001; 28(12): 1085-1091.

12. Kato T, Thie N, Huynh N, Miyawaki S, Lavigne GJ. Topical review: Sleep bruxism and
the role of peripheral sensory influences. J Orofac Pain. 2003; 17(3):191-213.

13. Lobbezoo F, Van Der Zaag J, Naeije M. Bruxism: Its multiple causes and its effects on
dental implants. An updated review. J Oral Rehabil. 2006; 33(4):293-300.

14. Manfredini D, De Laat A, Winocur E, Ahlberg J. Why not stop looking at bruxism as a
black/white condition? Aetiology could be unrelated to clinical consequences. J Oral
Rehabil. 2016; 43(10):799-801.

15. Lobbezoo F, Visscher CM, Ahlberg J, Manfredini D. Bruxism and genetics: A review of
the literature. J Oral Rehabil. 2014; 41(9):709-714.

16. Manfredini D, Ahlberg J, Wetselaar P, Svensson P, Lobbezoo F. The bruxism construct:
From cut-off points to a continuum spectrum. J Oral Rehabil. 2019 Jul 2 [Epub ahead of
print].

17. Lobbezoo F, Ahlberg J, Manfredini D, Winocur E. Are bruxism and the bite causally
related? J Oral Rehabil. 2012; 39(7):489-501.

18. Manfredini D, Lobbezoo F. Role of psychosocial factors in the etiology of bruxism. J
Orofac Pain. 2009; 23(2):153-166.

This article is protected by copyright. All rights reserved



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Manfredini D, Fabbri A, Peretta R, Guarda-Nardini L, Lobbezoo F. Influence of
psychological symptoms on home-recorded sleep-time masticatory muscles activity in
healthy subjects. J Oral Rehabil. 2011; 38(12):902-911.

Manfredini D, Arreghini A, Lombardo L, Visentin A, Cerea S, Castroflorio T, Siciliani G.
Assessment of coping and anxiety features in bruxers: a portable EMG/ECG study. J Oral
Fac Pain Head. 2016; 30(3):249-254.

Pierce CJ, Chrisman K, Bennett ME, Close JM. Stress, anticipatory stress, and psychologic
measures related to sleep bruxism. J Orofac Pain. 1995; 9(1):51-56.

Lobbezoo F, Soucy JP, Montplaisir JY, Lavigne GJ. Striatal D2 receptor binding in sleep
bruxism: a controlled study with iodine-123-iodobenzamide and single photon emission
computed tomography. J Dent Res. 1996; 75(10):1804—1810.

Lobbezoo F, Soucy JP, Hartman NG, Montplaisir JY, Lavigne GJ. Effects of the dopamine
D2 receptor agonist bromocriptine on sleep bruxism: report of two single-patient clinical
trials. J Dent Res. 1997; 76(9):1610-1614.

Hublin C, Kaprio J, Partinen M, Koskenvuo M. Sleep bruxism on self-report in a
nationwide twin cohort. J Sleep Res. 1998; 7(1):61-67.

Lavigne GJ, Lobbezoo F, Rompre PH, Nielsen TA, Montplaisir J. Cigarette smoking as a
risk or exacerbating factor for restless legs syndrome and sleep bruxism. Sleep. 1997,
20(4):290-293.

Winocur E, Uziel N, Lisha T, Goldsmith C, Eli I. Self-reported bruxism associations with
perceived stress, motivation for control, dental anxiety and gagging. J Oral Rehabil. 2011;
38(1):3-11.

Vanderas AP, Menenakou M, Kouimtzis T, Papagiannoulis L. Urinary catecholamine
levels and bruxism in children. J Oral Rehabil. 1999; 26(2):103-110.

Seraidarian P, Seraidarian PI, das Neves Cavalcanti B, Marchini L, Claro Neves AC.
Urinary levels of catecholamines among individuals with and without sleep bruxism. Sleep
Breath. 2009; 13(1):85-88.

Lobbezoo F, Lavigne GJ, Tanguay R, Montplaisir JY. The effect of catecholamine
precursor L-dopa on sleep bruxism: a controlled clinical trial. Mov Disord. 1997;
12(1):73-78.

Lavigne GJ, Kato T, Kolta A, Sessle BJ. Neurobiological mechanisms involved in sleep

bruxism. Crit Rev Oral Biol Med. 2003; 14(1):30-46.

This article is protected by copyright. All rights reserved



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Huynh N, Lavigne GJ, Lanfranchi PA, Montplaisir JY, de Champlain J. The effect of 2
sympatholytic medications — propanolol and clonidine — on sleep bruxism: experimental
randomized controlled studies. Sleep. 2006; 29(3):307-316.

Lobbezoo F, Aarab G, Van Der Zaag J. Definitions, epidemiology, and etiology of sleep
bruxism. In: Lavigne GJ, Cistulli P, Smith M, eds. Sleep medicine for dentists: a practical
overview. Chicago: Quintessence Publishing Co, Inc; 2009:95-100.

Verhoeff MC, Lobbezoo F, Wetselaar P, Aarab G, Koutris M. Parkinson's disease,
temporomandibular disorders and bruxism: A pilot study. J Oral Rehabil. 2018;
45(11):854-863.

Carra MC, Huynh N, Lavigne GJ. Sleep bruxism: a comprehensive overview for the dental
clinician interested in sleep medicine. Dent Clin North Am. 2012; 56(2):387-413.

Lavigne GJ, Khoury S, Abe S, Yamaguchi T, Raphael K. Bruxism physiology and
pathology: an overview for clinicians. J Oral Rehabil. 2008; 35(7):476-494.

Macaluso GM, Guerra P, Di Giovanni G, Boselli M, Parrino L, Terzano MG. Sleep
bruxism is a disorder related to periodic arousals during sleep. J Dent Res. 1998;
77(4):565-573.

Huynh N, Kato T, Rompré PH, Okura K, Saber M, Lanfranchi PA, Montplaisir
JY, Lavigne GJ. Sleep bruxism is associated to micro-arousals and an increase in cardiac
sympathetic activity. J Sleep Res. 2006; 15(3):339-346.

Abe S, Yamaguchi T, Rompré PH, De Grandmont P, Chen YJ, Lavigne GJ. Tooth wear in
young subjects: a discriminator between sleep bruxers and controls? Int J Prosthodont.
2009; 22(4):342-350.

Manfredini D, Poggio CE, Lobbezoo F. Is bruxism a risk factor for dental implants? A
systematic review of the literature. Clin Implant Dent Relat Res. 2014; 16(3):460-469.
Zhou Y, Gao J, Luo L, Wang. Does bruxism contribute to dental implant failure? A
systematic review and meta-analysis. Clin Implant Dent Relat Res. 2016; 18(2):410-420.
Thymi M, Visscher CM, Yoshida-Kohno E, Crielaard W, Wismeijer D, Lobbezoo F.
Associations between sleep bruxism and (peri-) implant complications: a prospective
cohort study. BDJ Open. 2017; 14;3:17003. eCollection 2017.

Wetselaar P, Lobbezoo F. The tooth wear evaluation system: a modular clinical guideline
for the diagnosis and management planning of worn dentitions. J Oral Rehabil. 2016;

43(1):69-80.

This article is protected by copyright. All rights reserved



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Raphael KG, Janal MN, Sirois DA, Dubrovsky B, Wigren PE, Klausner JJ, et al.
Masticatory muscle sleep background electromyographic activity is elevated in myofascial
temporomandibular disorder patients. J Oral Rehabil. 2013; 40(12):883-891.

Manfredini D, Guarda-Nardini L, Marchese-Ragona R, Lobbezoo F. Theories on possible
temporal relationships between sleep bruxism and obstructive sleep apnea events. An
expert opinion. Sleep Breath. 2015; 19(4):1459-1465.

Ohmure H, Oikawa K, Kanematsu K, Saito Y, Yamamoto T, Nagahama H, et al. Influence
of experimental esophageal acidification on sleep bruxism: a randomized trial. J Dent Res.
2011; 90(5):665-671.

Wetselaar P, Manfredini D, Ahlberg J, Johansson A, Aarab G, Papagianni CE, et al.
Associations between tooth wear and dental sleep disorders: A narrative overview. J Oral
Rehabil. 2019; 46(8):765-775.

Yachida W, Arima T, Castrillon EE, Baad-Hansen L, Ohata N, Svensson P. Diagnostic
validity of self-reported measures of sleep bruxism using an ambulatory single-channel
EMG device. J Prosthodont Res. 2016; 60(4):250-257

Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annu Rev Clin
Psychol. 2008; 4:1-32.

Manfredini D, Bracci A, Djukic G. BruxApp: the ecological momentary assessment of
awake bruxism. Minerva Stomatol. 2016; 65(4):252-255.

Zani A, Lobbezoo F, Bracci A, Ahlberg J, Manfredini D. Ecological Momentary
Assessment and Intervention Principles for the Study of Awake Bruxism Behaviors, Part 1:
General Principles and Preliminary Data on Healthy Young Italian Adults. Front Neurol.
2019; 1;10:169. eCollection 2019.

Osiewicz MA, Lobbezoo F, Bracci A, Ahlberg J, Pytko-PolonczyK J, Manfredini D.
Ecological Momentary Assessment and Intervention Principles for the Study of Awake
Bruxism Behaviors, Part 2: Development of a Smartphone Application for a Multicenter
Investigation and Chronological Translation for the Polish Version. Front Neurol. 2019;
5;10:170. eCollection 2019.

Chen CY, Palla S, Ermi S, Sieber M, Gallo LM. Nonfunctional tooth contact in healthy
controls and patients with myogenous facial pain. J Orofac Pain. 2007; 21(3):185-193.

This article is protected by copyright. All rights reserved



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Lobbezoo F, Jacobs R, De Laat A, Aarab G, Wetselaar P, Manfredini D. Chewing on
bruxism. Diagnosis, imaging, epidemiology and aetiology. Ned Tijdschr Tandheelkd.
2017; 124(6):309-316.

Castroflorio T, Bargellini A, Rossini G, Cugliari G, Deregibus A, Manfredini D.
Agreement between clinical and portable EMG/ECG diagnosis of sleep bruxism. J Oral
Rehabil. 2015; 42(10):759-764.

Manfredini D, Ahlberg J, Castroflorio T, Poggio CE, Guarda-Nardini L, Lobbezoo F.
Diagnostic accuracy of portable instrumental devices to measure sleep bruxism: a
systematic literature review of polysomnographic studies. J Oral Rehabil. 2014;
41(11):836-842.

Castroflorio T, Deregibus A, Bargellini A, Debernardi C, Manfredini D. Detection of sleep
bruxism: comparison between an electromyographic and electrocardiographic portable
holter and polysomnography. J Oral Rehabil. 2014; 41(3):163-169.

Muzalev K, Lobbezoo F, Janal MN, Raphael KG. Inter-episode sleep bruxism intervals
and myofascial face pain. Sleep. 2017; 40(8).

Manfredini D, Bracci A, Lobbezoo F. Bruxism. The right clinical information, right where
it's needed. BMJ Best Practice. https://newbp.bmj.com/topics/en-us/708.

Raphael KG, Santiago V, Lobbezoo F. Is bruxism a disorder or a behaviour? Rethinking
the international consensus on defining and grading of bruxism. J Oral Rehabil. 2016;
43(10):791-798.

Manfredini D, Ahlberg J, Winocur E, Lobbezoo F. Management of sleep bruxism in
adults: a qualitative systematic literature review. J Oral Rehabil .2015; 42(11):862-874.
Lobbezoo F, Van Der Zaag J, van Selms MK, Hamburger HL, Naeije M. Principles for the
management of bruxism. J Oral Rehabil. 2008; 35(7):509-523.

Valiente Lopez M, van Selms MK, Van Der Zaag J, Hamburger HL, Lobbezoo F. Do sleep
hygiene measures and progressive muscle relaxation influence sleep bruxism? Report of a
randomised controlled trial. J Oral Rehabil. 2015; 42(4):259-265.

Sato M, lizuka T, Watanabe A, Iwase N, Otsuka H, Terada N, Fujisawa M.
Electromyogram biofeedback training for daytime clenching and its effect on sleep
bruxism. J Oral Rehabil. 2015; 42(2):83-89.

Zarb GA, Hobkirk J, Eckert S, Jacob R. Prosthodontic Treatment for Edentulous Patients:

Complete Dentures and Implant-Supported Prostheses. Elsevier 2012:8.

This article is protected by copyright. All rights reserved


https://newbp.bmj.com/topics/en-us/708

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Wang LF, Long H, Deng M, Xu H, Fang J, Fan Y, et al. Biofeedback treatment for sleep
bruxism: a systematic review. Sleep Breath. 2014; 18(2):235-242.

Jokubauskas L, Baltrusaityte A. Efficacy of biofeedback therapy on sleep bruxism: A
systematic review and meta-analysis. J Oral Rehabil. 2018; 45(6):485-495.

Manfredini D. Fundamentals of TMD management. In: Manfredini D (Ed). Current
concepts on temporomandibular disorders. Quintessence Publishing 2010: 305-318.
Calixtre LB, Moreira RF, Franchini GH, Alburquerque-Sendin F, Oliveira AB. Manual
therapy for the management of pain and limited range of motion in subjects with signs and
symptoms of temporomandibular disorder: a systematic review of randomised controlled
trials. J Oral Rehabil. 2015; 42(11):847-861.

Macedo CR, Silva AB, Machado MA, Saconato H, Prado GF. Occlusal splints for treating
sleep bruxism (tooth grinding). Cochrane Database Syst Rev. 2007; 17;(4):CD005514.
Klasser GD, Greene CS, Lavigne GJ. Oral appliances and the management of sleep
bruxism in adults: a century of clinical applications and search for mechanisms. Int J
Prosthodont. 2010; 23(5):453-462.

Jokubauskas L, Baltrusaityté A, Pileiikiené G. Oral appliances for managing sleep
bruxism in adults: a systematic review from 2007 to 2017. J Oral Rehabil. 2018; 45(1):81-
95.

Abekura H, Yokomura M, Sadamori S, Hamada T. The initial effects of occlusal splint
vertical thickness on the nocturnal EMG activities of masticatory muscles in subjects with
a bruxism habit. Int J Prosthodont. 2008; 21(2):116-120.

Arima T, Tomonaga A, Toyota M, Inoue SI, Ohata N, Svensson P. Does restriction of
mandibular movements during sleep influence jaw-muscle activity? J Oral Rehabil. 2012;
39(7):545-551.

Landry-Schonbeck A, de Grandmont P, Rompré PH, Lavigne GJ. Effect of an adjustable
mandibular advancement appliance on sleep bruxism: a crossover sleep laboratory study.
Int J Prosthodont. 2009; 22(3):251-259.

Matsumoto H, Tsukiyama Y, Kuwatsuru R, Koyano K. The effect of intermittent use of
occlusal splint devices on sleep bruxism: a 4-week observation with a portable
electromyographic recording device. J Oral Rehabil. 2015; 42(4):251-258.

Jokstad A. The NTI-tss device may be used successfully in the management of bruxism

and TMD. Evid Based Dent. 2009; 10(1):23.

This article is protected by copyright. All rights reserved



77.

78.

79.

80.

81.

82.

&3.

84.

85.

86.

87.

Baad-Hansen L, Jadidi F, Castrillon E, Thomsen PB, Svensson P. Effect of a nociceptive
trigeminal inhibitory splint on electromyographic activity in jaw closing muscles during
sleep. J Oral Rehabil. 2007; 34(2):105-111.

Nikolopoulou M, Naeije M, Aarab G, Hamburger HL, Visscher CM, Lobbezoo F. The
effect of raising the bite without mandibular protrusion on obstructive sleep apnoea. J Oral
Rehabil. 2011; 38(9):643-647.

Nikolopoulou M, Ahlberg J, Visscher CM, Hamburger HL, Naeije M, Lobbezoo F. Effects
of occlusal stabilization splints on obstructive sleep apnea: a randomized controlled trial. J
Orofac Pain. 2013; 27(3): 199-205.

Gupta A, Tripathi A, Trivedi C, Sharma P, Mishra A. A study to evaluate the effect of
different mandibular horizontal and vertical jaw positions on sleep parameters in patients
with obstructive sleep apnea. Quintessence Int. 2016; 47(8):661-666.

De Baat C, Verhoeft MC, Zweers PGMA, Vissink A, Lobbezoo F. [Series: Medicaments
and oral healthcare. Medicaments and addictive substances, potentially inducing or
ameliorating bruxism]. Ned Tijdschr Tandheelkd. 2019; 126(5):247-253.

Saletu A, Parapatics S, Anderer P, Matejka M, Saletu B. Controlled -clinical,
polysomnographic and psychometric studies on differences between sleep bruxers and
controls and acute effects of clonazepam as compared with placebo. Eur Arch Psychiatry
Clin Neurosci. 2010; 260(2):163-174.

Carra MC, Macaluso GM, Rompre PH, Huynh N, Parrino L, Terzano MG et al. Clonidine
has a paradoxical effect on cyclic arousal and sleep bruxism during NREM sleep. Sleep.
2010; 33(12):1711-1716.

Shim YJ, Lee MK, Kato T, Park HU, Heo K, Kim ST. Effects of botulinum toxin on jaw
motor events during sleep in sleep bruxism patients: a polysomnographic evaluation. J Clin
Sleep Med. 2014; 15;10(3):291-298.

Lee SJ, McCall WD Jr, Kim YK, Chung SC, Chung JW. Effect of botulinum toxin
injection on nocturnal bruxism: a randomized controlled trial. Am J Phys Med Rehabil.
2010; 89(1):16-23.

De la Torre Canales G, Camara-Souza MB, do Amaral CF, Garcia RC, Manfredini D. Is
there enough evidence to use botulinum toxin injections for bruxism management? A
systematic literature review. Clin Oral Investig. 2017; 21(3):727-734.

Huynh N, Manzini C, Rompré PH, Lavigne GJ. Weighing the potential effectiveness of

This article is protected by copyright. All rights reserved



88.

&9.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

various treatments for sleep bruxism. J Can Dent Assoc. 2007; 73(8):727-730.

Manfredini D, Serra-Negra J, Carboncini F, Lobbezoo F. Current Concepts of Bruxism. Int
J Prosthodont. 2017; 30(5):437-438.

Manfredini D, Visscher CM, Guarda-Nardini L, Lobbezoo F. Occlusal factors are not
related to self-reported bruxism. J Orofac Pain. 2012; 26(3):163-167.

Manfredini D, Landi N, Tognini F, Montagnani G, Bosco M. Occlusal features are not a
reliable predictor of bruxism. Minerva Stomatol. 2004; 53(5):231-239.

Emodi Perlman A, Lobbezoo F, Zar A, Friedman Rubin P, van Selms MK, Winocur E.
Self-Reported bruxism and associated factors in Israeli adolescents. J Oral Rehabil. 2016;
43(6):443-450.

Van Selms MK, Visscher CM, Naeije M, Lobbezoo F. Bruxism and associated factors
among Dutch adolescents. Community Dent Oral Epidemiol. 2013; 41(4):353-63.
Castroflorio T, Bargellini A, Rossini G, Cugliari G, Rainoldi A, Deregibus A. Risk factors
related to sleep bruxism in children: A systematic literature review. Arch Oral Biol. 2015;
60(11):1618-1624.

Guo H, Wang T, Niu X, Wang H, Yang W, Qiu J, Yang L. The risk factors related
to bruxism in children: A systematic review and meta-analysis. Arch Oral Biol. 2018;
86:18-34.

Restrepo C, Manfredini D, Lobbezoo F. Sleep behaviors in children with different
frequencies of parental-reported sleep bruxism. J Dent. 2017; 66:83-90.

Castroflorio T, Bargellini A, Rossini G, Cugliari G, Deregibus A. Sleep
bruxism in adolescents: a systematic literature review of related risk factors. Eur J Orthod.
2017; 39(1):61-68.

Carra MC, Huynh N, Morton P, Rompré PH, Papadakis A, Remise C, Lavigne GJ.
Prevalence and risk factors of sleep bruxism and wake-time tooth clenching in a 7- to 17-
yr-old population. Eur J Oral Sci. 2011; 119(5):386-394.

Rossi D, Manfredini D. Family and school environmental predictors of sleep bruxism in
children. J Orofac Pain. 2013; 27(2):135-141.

Restrepo C, Manfredini D, Castrillon E, Svensson P, Santamaria A, Alvarez C, Manrique
R, Lobbezoo F. Diagnostic accuracy of the use of parental-reported sleep bruxism in a
polysomnographic study in children. Int J Paediatr Dent. 2017; 27(5):318-325.

Aurora RN, Lamm CI, Zak RS, Kristo DA, Bista SR, Rowley JA et al. Practice

This article is protected by copyright. All rights reserved


https://www.ncbi.nlm.nih.gov/pubmed/?term=Castroflorio%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26351743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bargellini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26351743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26351743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cugliari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26351743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deregibus%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26351743

parameters for the non-respiratory indications for polysomnography and multiple sleep
latency testing for children. Sleep. 2012; 35(11):1467-1473.

101.  Restrepo CC, Alvarez E, Jaramillo C, Vélez C, Valencia 1. Effects of psychological
techniques on bruxism in children with primary teeth. J Oral Rehabil. 2001; 28(4):354-360.

102.  Ghanizadeh A, Zare S. A preliminary randomised double-blind placebo-controlled
clinical trial of hydroxyzine for treating sleep bruxism in children. J Oral Rehabil 2013;
40(6):413-417.

103. Restrepo C, Gomez S, Manrique R. Treatment of bruxism in children: a systematic
review. Quintessence Int. 2009; 40(10):849-855.

104. Barbosa Tde S, Miyakoda LS, Pocztaruk Rde L, Rocha CP, Gaviao MB.
Temporomandibular disorders and bruxism in childhood and adolescence: review of the
literature. Int J Pediatr Otorhinolaryngol. 2008; 72(3):299-314.

105.  Van Der Zaag J, Lobbezoo F, Visscher CM, Hamburger HL, Naeije M. Time-variant
nature of sleep bruxism outcome variables using ambulatory polysomnography:
implications for recognition and therapy evaluation. J Oral Rehabil. 2008; 35(8):577-584.

106.  Saulue P, Carra MC, Laluque JF, d'Incau E. Understanding bruxism in children
and adolescents. Int Orthod. 2015; 13(4):489-506.

107. Raoofi S, Khorshidi H, Najafi M. Etiology, Diagnosis and Management
of Oromandibular Dystonia: an Update for Stomatologists. J Dent (Shiraz). 2017;

18(2):73-81.

108.  Reiner A, Dragatsis I, Dietrich P.
Genetics and neuropathology of Huntington's disease. Int Rev Neurobiol. 2011; 98:325-
372.

109. Hallett M. Tourette Syndrome: Update. Brain Dev. 2015; 37(7):651-655.

110. Felicio AC, Godeiro-Junior Cde O, Borges V, Silva SM, Ferraz HB.

Bilateral hemifacial spasm: a series of 10 patients with literature review. Parkinsonism

Relat Disord. 2008; 14(2):154-156.

111. Kalia LV, Lang AE. Parkinson's disease. Lancet. 2015; 29;386(9996):896-912.

112. Aquino CC, Lang AE. Tardive dyskinesiasyndromes: current concepts.
Parkinsonism Relat Disord. 2014; 20 Suppl 1:S113-117.

113. Hogl B, Stefani A. REM sleep behavior disorder (RBD): Update on diagnosis and

treatment. Somnologie (Berl). 2017;21(Suppl 1):1-8.

This article is protected by copyright. All rights reserved



Table 1- List of conditions for differential diagnosis with bruxism.
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Condition Definition

Differentiating signs /symptoms

Differentiating tests

Oromandibular  Oromandibular dystonia (OMD) is one of many forms

dystonia of dystonia, which is a group of conditions

characterized by involuntary lasting severe muscle

contractions, which lead to rhythmic and atypical

movements in different parts of the body’®’.

Slow, twisting, repetitive muscle spasms that affect the mandible, tongue, and lips.
Often associated with dystonia of the neck muscles (cervical dystonia/spasmodic
torticollis), eyelids (blepharospasm), or larynx (spasmodic dysphonia). Sleep

bruxism can also be present®®.

No differentiating tests.

Clinical diagnosis™.

Huntington's Huntington disease (HD)is an autosomal dominant

neurodegenerative disorder, characterized by affective,

Hereditary neurodegenerative condition characterized by irregular, unpredictable

choreatic body movements. Sleep bruxism may also be a feature.

Genetic testing confirms gene with an expanded

trinucleotide CAG repeat (the mutant allele)®.

disease
cognitive, behavioral, and motor dysfunctions™®.
Neurological evaluation identifies characteristic cognitive impairment (e.g.,
concentration impairment, task apathy, and anxiety), behavioral features (e.g.,
irritability, impulsivity), and motor features (e.g., chorea, twitching/restlessness,
bradykinesia/rigidity)®.
Tourette's Tourette syndrome (TS)is a complex disorder Repetitive, irregular, stereotyped, suppressible movements (tics) of the eyes, face, No differentiating tests.
syndrome characterized by repetitive, sudden, and involuntary  and neck. May occur during light non-rapid-eye movement (non-REM) sleep, sleep  Clinical diagnosis®.
movements or noises called tics'®. stage shifts, and micro-arousals and awakenings®.
Hemifacial Hemifacial spasm (HFS) is a neuromuscular disorder  Unilateral, non-epileptic twitches of the face also during sleep®. Needle EMG shows irregular, brief, high-frequency
spasms characterized by paroxysms of tonic or clonic bursts (150-400 Hz) of motor unit potentials, which

contractions involving predominantly peri-ocular and

perioral facial musculature™.

correlate with clinically observed facial movements®.

Parkinson's Parkinson disease (PD) is a progressive disorder of the
nervous system. The disorder affects several regions of
the

the substantia nigra that

disease

brain, especially an area called

controls balance and

movement™*,

Multi-system neurological syndrome characterized by hypokinetic movements due
to muscle stiffness and resting tremor. Caused by degeneration of the dopaminergic
system. Swallowing difficulties and drooling may persist during sleep, whereas

resting orolingual tremor is absent™.

Dopaminergic agent trial shows improvement in

symptoms®,

This article is protected by copyright. All rights reserved



Tardive

dyskinesia

Tardive dyskinesia (TD) is a term historically used to
refer to delayed and persistent abnormal movements
caused by exposure to dopamine receptor blocking
agents (DRBA). The typical pattern is a stereotyped
combination of tongue twisting and protrusion, lip

smacking and puckering, and chewing movements™?,

Neuroleptic-induced abnormal oromandibular movement disorder eventually
associated with sleep bruxism. May feature any or all of movement of the lips and
tongue (grimacing, smacking, pursing, sticking out the tongue), rapid blinking,
impaired finger movement or ‘fluttering’, rapid movements of the arms, toe-tapping,

moving the leg up and down, twisting and bending of the torso (in extreme cases)®.

No differentiating tests.

Clinical diagnosis®.

REM-behavior
disorder

REM sleep behavior disorder (RBD) is a parasomnia
characterized by repeated episodes of sleep-related

vocalization and/or complex motor behaviors',

Acting out dramatic and/or violent dreams, so may involve limbs. Often involves

grunting or shouting. Usually seen in men >60 years old®.

Polysomnographic video recording shows increase in
muscle tone associated with the EEG pattern of REM
sleep (in contrast to the EEG pattern of REM sleep
associated with an absence of muscle tone in healthy
individuals). Video
coinciding with the EEG pattern of REM sleep®.

shows body movements
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