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ABSTRACT

Primary SB pathophysiology has been associated with mild dysfunction of the basal ganglia, psychological social factors, tooth inter-
ference, genetic influences and a combination of these factors that lead to increased motoneural excitability during sleep. In primary SB,
arousals trigger autonomic nervous system and chewing muscle activity, which lead to teeth grinding. The main signs and symptoms
of SB include grinding noises, dental wear, masseter and temporal muscle hypertrophy, local pain, temporomandibular joint disorders,
and unrefreshing nocturnal sleep. Primary SB manifestations are highly variable over time. A primary SB clinical diagnosis is made
by evaluation of a patient’s history and a dental examination. Sleep studies are indicated to rule out anassociated sleep pathology, such
as sleep-disordered breathing, and to evaluate sleep-state teeth grinding and arousals. Therapeutic approaches to secondary SB consist
of managing the underlying medical, psychiatric or substance-related conditions. Primary SB therapeutic treatment includes several
approaches which are customized to the subject’s clinical characteristics. Dental treatment with mouth guards primarily aims to prevent
orofacial damage and pain. Pharmacologic therapy with muscle relaxers, benzodiazepines, antidepressants other than Selective Seratonin
Reupatake Inhibitor (SSRIs), or anti-epileptic drugs can be employed. Botulin toxin type A IM applications into masticatory muscles
might be considered as an alternative for unresponsive cases of primary and secondary SB.

Keywords: teeth grinding, sleep bruxism, physiopathology, treatment.

INTRODUCTION

Bruxism is described as a parafunctional motor activity, no
matter whether it occurs during sleep or wakefulness (1). Brux-
ism occurring during wakefulness, or daytime bruxism (DB), and
primary sleep bruxism (SB) are different clinical entities as they
have different causes, occur during distinct states of consciousness
(sleep and wakefulness) and have different etiologies, which call
for different treatment strategies (2).

DEFINITION OF SLEEP BRUXISM

Sleep bruxism is conceptually defined as a movement disorder,
as it is an involuntary and undesirable activity that occurs dur-
ing sleep. In operational terms, sleep bruxism is characterized
by activity of the masticatory muscles during sleep, resulting in
dental contact, local secondary symptoms and systemic symptoms
(2). According to the International Classification of Sleep Dis-
orders (ICSD - 2005), SB is a movement disorder related to the
sleep state, and is defined as stereotyped and periodic movements
characterized by teeth grinding or jaw clenching caused by rhyth-
mic contraction of masticatory muscles during sleep, thus causing
both local and systemic symptoms (3). Sleep bruxism is classi-
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fied into two types: primary or idiopathic, and secondary, which
is associated with other medical diseases, drugs, mental disorders
and sleep disorders (1,2).

EPIDEMIOLOGY

SB onset occurs soon after tooth eruption, and its prevalence
Nevertheless, SB
punctual prevalence ranges from 14 to 20% in children up to

throughout the life cycle is close to 100%.

eleven years of age; among these, 85% suffer from SB in adult-
hood (4,5).

The most comprehensive study on SB prevalence was performed
by Ohayon et al. in 2001 (6). The authors conducted 1,057 phone
interviews with people living in Germany, the United Kingdom
and Italy, and found, in the people interviewed, the prevalence of
SB episodes occurring at least twice a week was between 8 and
20%:; the highest rates were registered among subjects aged 19-44
years, but no significant differences between genders were found.
Two Brazilian studies reported by Braz and Palma et al. in 1987
and 1995 evaluated the parasomnia prevalence among 1000 people
living in the city of Sao Paulo, Brazil. They registered complaints
of teeth grinding among 6-8% of the study population (7,8).

SB prevalence declines with age, as it is only 3% among people
aged above 60 years (9,10).

SB ETIOLOGY AND COMORBIDITIES

SB is classified as primary when no clear medical cause is
present. Etiology of most SB cases is primary. SB is classified
as secondary when it is a comorbidity or when it is caused by a
clinical, neurological or psychiatric disorder, use or suppression of
substances or medications, or when it is associated with another
primary sleep disorder (1, 2) (Table 1).

Secondary SB may be associated with other movement dis-
orders (Parkinson’s Disease, Huntington’s Disease, Shy-Drager
Syndrome, cervical dystonia, oromandibular dystonia, epilepsy,
late oral dyskinesia, Gilles de la Tourette syndrome, hemifacial
spasms, base ganglion infarction) (2,11-14). Patients with cer-
ebellar hemorrhage, olivo-ponto-cerebellar atrophy, dementia,
fibromialgia, miofacial pain, or tinittus, may show secondary SB
(2,15). Children and adults with development disorders, such as
cerebral paralysis, autism with mental retardation, hyperactivity,
and attention deficit in patients suffering from Rett syndrome,
schizophrenia, post-traumatic stress disorder, and nervous bulimia
show a higher prevalence of secondary SB (2,16).

SB may be caused by or be associated with abuse of substances,
including alcohol, tobacco, caffeine (high doses), cocaine, amphet-
amines, ecstasy, or antipsychotic drugs that antagonize dopamin-
ergic neurotransmission, serotonin reuptake (fluoxetin, sertraline,
paroxetine, citalopram, escitalopran, venlafaxine), fenfluramine, or
calcium channels (flunarizine) (17-20).

SB is associated with restless leg syndrome and nocturnal
myoclonus (periodic limb movement), as these syndromes are
present in approximately 10% of SB cases (10). Approximately
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3-5% of obstructive sleep apnea-hypoapnea syndrome suffer show
SB, with full remission when sleep obstructive apnea-hypoapnea
is treated (6,21).

SB may show a subclinical and early manifestation of REM
sleep behavior disorder, a parasomnia most frequently reported in
elderly males (22-24). SB may be associated with comorbid non-
organic insomnia coupled with anxiety and/or depression (2).

Table 1: Sleep bruxism classification

Sleep Bruxism Classification

1 - Primary or Idiopathic

1.a - Peripheral

- Occlusal factors

1.b - Central

- Central nervous system aminergic imbalance
2 - Secondary

2.a - Associated with medications or other substances:
- Selective seratonin reupatake inhibitor antidepressants
- Calcium channel blockers (flunarizine)

- Antidomaminergic drugs

- Antipsychotics (dopamine neurotransmission antagonists)
- Amphetamines, ecstasy

- Caffeine

- Cocaine

- Tobacco

2.b - Associated with Sleep Disorders (according to ICSD 2005*)
- Restless Legs Syndrome

- REM Sleep Behavior Disorder

- Obstructive sleep apnea-hypoapnea

2.c - Neurological disorders

- Huntington’s Disease

- Hemifacial spasm

- Parkinson’s Disease

- Demencies

- Multiple system atrophy

- Olivopontocerebellar atrophy

- Gilles de la Tourette syndrome

- Cerebellar vascular accident

- Myofascial pain

- Mental retardation

- Attention deficit-hyperactivity disorder

- Rett Syndrome

- Comatose state

- Post-anoxia encephalopathy

2.d - Psychiatric Disorders

- Schizophrenia

- Affective Disorders

- Nervous Bulimia — Nervous Anorexy

2.e - Other Diseases

- Xerostomy

- Gastroesophageal reflux

- Fibromyalgy

- Sjogren’s Syndrome
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CLINICAL MANIFESTATIONS

Primary SB is a highly heterogeneous chronic condition with
a broad spectrum in terms of frequency, variety and severity of
symptoms; in milder cases, several weeks may pass without any
clinical manifestation, or bursts of extended periods of activity
may be observed, coupled with psychological stress (5,9,25,26).

Table 2 summarizes the main clinical characteristics of bruxism

Table 2

Sleep Bruxism Clinical Characteristics

- teeth grinding

- noises heard by other people

- orofacial automatisms and excessive tongue and lips movements
- leg movements

- excessive sweating during sleep (23%)

- nightmares

- palpitations (62%)

- short awakenings/arousals

- sudden awakenings plus taquicardy

According to what is reported by patient, symptoms felt upon
arousal in the morning

- pain or discomfort in jaw muscles (86%)
- temporal headache (48-65%)

- jaw rigidity and reduction of its motility, generating masticatory
difficulties at breakfast (40%)

- reduction in intensity of teeth griding triggered by local muscular pain
- exacerbation of symptoms above added by emotional tension

- teeth hypersensibility to liquid cold or hot nutrients, and to air

- sensation of a dry mouth

- tongue, lips and cheek wounds

- toothaches

- sore throat (69%)

- cervicalgy (69%)

- thoracic and abdominal pain (69%)

- diffuse muscular pain

Symptoms related to sleep (72%-80%)

- nonrefreshing sleep

- excessive daytime sleepiness

- fatigue

Observed by dentists or doctors

- exacerbation of periodontal diseases

- dental wear/shining fillings

- abrasion and enamel wear with dentine exposure

- rupture of dental restaurations

- broken teeth

- reduction in saliva flux

- masseter, temporal, medial and lateral pterigoid muscles hypertrophy
- pain upon muscle palpation, and painful temporomandibular articulation
- tongue slashes

- parotitis or sialolithiasis

- gengivitis

Other symptoms

- traces of personality prone to anxiety

- decrease in libido (31-50%)

- systemic arterial hypertension
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Secondary SB clinical manifestations are more persistent.

The most important symptom of teeth grinding is the charac-
teristic noise similar to that produced by rubbing “granite against
granite”.

Approximately 40% of patients suffering from bruxism com-
plain about orofacial pain, masticatory myalgia, and morning jaw
rigidity. Toothaches and symptoms of temporomandibular articu-
lation dysfunction often lead suffers to search for dental treatment
(2,9,27-29).

Bader et al. report that 19% of SB sufferer have systemic arte-
rial hypertension; from 31% to 50% have erectile dysfunction,
tinittus, muscular tension, nocturnal sudoresis, and palpitations
9,30).

In general, SB patients do not show any side effect due to their
interrupted sleep for extended periods of time (26). Nevertheless,
around 70-80% of individuals diagnosed with SB show symptoms
of fragmented sleep with moderate daytime sleepiness, a percep-
tion of not getting refreshing sleep, nocturnal arousals, a larger
number of body movements during sleep, excessive sweating or
nightmares; these symptoms develop over a period of up to five
years of the onset of bruxism (31,32,33). Daytime neurocognitive
symptoms, such as attention and memory deficits, may occur both
in adults and children suffering from SB (16,34).

Stress and anxiety are contributing factors to SB. In fact, SB
sufferers have a more aggressive and hyperactive temper, being
prone to anxiety, stress, and development of psychosomatic symp-
toms (35). SB sufferers are 1.3 times more prone to develop anxiety
disorders compared to the population in general (28,36). Preva-
lence of teeth grinding is higher in adult patients who live under
constant emotional tension and who are hyperactive, aggressive,
or whose personality has traces of impulsiveness (37,38).

PHYSIOPATHOLOGY

Multiple factors with different weights participate in pri-
mary SB physiopathology. It is believed that an association exists
between the development of SB and masticatory motor control
alterations, autonomic nervous system activity during sleep,
alterations in psychological factors related to central nervous sys-
tem (CNS) aminergic neurotransmission factors related to saliva
homeostasis and gastric control and dental occlusional disorders.

RHYTHMIC MASTICATORY MUSCLE ACTIVITY DUR-
ING SLEEP

Alterations in motor control and in sympathetic autonomic
nervous system control during sleep play a central role in normal
and abnormal masticatory organization during sleep, as well as in
SB genesis (2,36,39).

The sleep period is characterized by a partial reduction (NREM
sleep) and a total reduction (REM sleep) in motor activity and
axial skeletal neuromuscular, apendicular and masticatory tone
(40). Despite these findings, phasic orofacial muscular activity
remains during NREM sleep. Such activity is termed rhythmic
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masticatory muscle activity during sleep (RMMA) (41). RRMA
is a normal and automatic activity of the masticatory muscular
system (41). It shows a characteristic coactivation pattern of open-
ing and closing of the jaw muscular system followed by salivation
and swallowing. RMMA bursts have a short duration and are
registered exclusively during sleep, in both normal individuals
and SB sufferers (41).

Studies conducted at Montreal University, Canada, with vol-
unteer subjects demonstrated that 58% of the normal individuals
showed RMMA without dental contact and/or teeth grinding
(2,41). The registered RMMA episodes were not associated with
arousals by the sleep EEG, nor were phasic raises in cardiac fre-
quency registered (41). The present study has found that the fre-
quency of RMMA episodes declines significantly from the fourth
decade of life onwards, in parallel with a decline in SB prevalence.
RMMA episodes are thus considered a normal orofacial motor
manifestation (2,39,41). However, SB sufferers show quantitative
and qualitative differences with respect to RMMA bursts.

RMMA frequency in primary sleep bruxism sufferers is from
three to eight times greater than in normal volunteers (5,39,41).
In SB sufferers, with each occurring RMMA episode, there is an
increase in the duration of the episode and in the amplitude of
neuromuscular discharge. There is also an increase in the number
of bursts, and a reduction in intervals times between bursts. In SB
sufferers, over 90% of RMMA bursts evolve to dental contact and
teeth grinding (5,41). Dental contact during RMMA episodes
generates a physical strength which may range from 300 to 8000
g (42). Such physical strength may cause schemia of the dental
structure, leading to acute pain and, subsequently, to a chronic
inflammatory process with chronic dental pain.

Moreover, RMMA episodes occurring in association with den-
tal contact show a typical temporal sequence. Approximately 4
seconds before the occurrence of an RMMA episode, a aousal takes
place. This event is registered in the NREM sleep EEG. It is fol-
lowed by a rise in cardiac frequency and, soon afterwards, dental
contact (5,41,43) (Figure 1).

Figure 1. Temporal sequency typical of RMMA bursts. As per what has
been registered in NREM sleep encephalogram, approximately 4 sec-
onds before a RMMA episode happens an arousal occurs, followed by
a phasic increase in cardiac frequency; soon afterwards, dental contact
takes place.
Fig 1
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Arousal is thus the first step that triggers RMMA episodes
in SB; no arousals take place during RMMA episodes in normal
volunteers who do not suffer from SB (43).

In 2003, Kato et al. demonstrated that young sufferers of
bruxism showed seven times more RMMA episodes with teeth
grinding, induced by artificial sound stimuli with intensity to
provoke an arousal when compared to normal volunteers paired for
age and sex (44). Both the arousal recorded by EEG during sleep
with activation of the sympathetic autonomic nervous system
and artificial sound awakening occur before the RMMA episode,
which includes jaw contact and teeth grinding.

An arousal typically does not cause motor activation in normal
volunteers, but does cause excessive motor activation in SB suffer-
ers (44). Thus, teeth grinding during sleep might be considered
a response to excessive activation of the mastcatory motor system,
with abnormal oromotor activity secondary to arousal (1,2,5,9,39).
As a matter of fact, a study using transcranial magnetic stimula-
tion demonstrates an excessive motor response with an increase in
excitability of the trigeminal tract in young adults suffering from
SB (42). For susceptible phenotypes, factors such as medical dis-
eases, anxiety, consumption of recreational drugs, and stress trig-
ger arousals which lead to tooth grinding bursts during RMMA
episodes (2). The cause of spontaneous arousals during primary SB
is not well established (43).

AUTONOMOUS NERVOUS SYSTEM ACTIVITY IN SB
SUFFERERS

There are two types of functional alterations in the autonomic ner-
vous system of SB sufferers; phasic alterations and tonic alterations.

Autonomic nervous system phasic alterations are represented
by the transitory activation of the sympathetic autonomic nervous
system associated with arousals, and with RMMA episodes fol-
lowed by teeth grinding (43,45).

A study conducted in 2003 demonstrated that an alteration in
the autonomic nervous system occurs during sleep in subjects with
SB (46). The study included a spectral analysis of the cardiac fre-
quency in SB sufferers during NREM sleep; this analysis showed
an increase in the sympathetic tonus around 3 minutes before the
occurrence of a sleep bruxism episode. An increase in sympathetic
tonus leads to an arousal, which follows the sequence of RMMA.
Such an imbalance in the autonomic nervous system may lead to
an arousal, as well as to RMMA with dental contact.

Sympathetic nervous system tonic alterations have been dem-
onstrated in a recent study that performed spectral analysis of
the cardiac frequency among volunteer SB sufferers and healthy
volunteers that were paired for sex and age. The spectral analysis
shows a statistically significant increase in cardiac frequency in SB
sufferers (47).

Thus, there are indications that an autonomic dysfunction
with an increase in sympathetic nervous system tonus is present in
primary SB sufferers (2,46).
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NEUROTRANSMITTERS AND NEURAL CHANNELS IN
BRUXISM

A functional anatomic structure in the CNS has not yet been
identified as a neural center responsible for the involuntary oro-
mandibular movements (1,2). Nevertheless, there is evidence of
integrated participation of dopaminergic neurotransmission in the
mesencephalic ventral tegmental area, noradrenergic channels in
the locus ceruleus and serotonergic channels in the raphe dorsal
nucleus and prefrontal cortex, in SB genesis and modulation.

Figure 2 depicts the serotonergic and dopaminergic channels
involved in normal masticatory activity. The axons of the seroton-
ergic neurons in the dorsal raphe nucleus are projected via the raphe
tegmental tract to the ventral area of the dopaminergic mesenceph-
alic tegment, and to the prefrontal cortex via the prefrontal raphe
cortex. The prefrontal raphe cortex tract is excitatory, whereas the
raphe tegmental tract inhibits the dopaminergic neurons of the
ventral mesencephalic tegmental area. The dopaminergic neurons
of the ventral mesencephalic tegmental area are projected towards
the prefrontal cortex via the prefrontal mesencephalic cortex tract,
thus inhibiting involuntary oromandibular activity (1).

Figure 2: Neural channels in SB
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An increase in serotonergic and noradrenergic activity caused
by selective serotonin reuptake inhibitors increases synaptic
transit in the raphe tegmental tract, which in turn inhibits the
dopaminergic activity of the ventral mesencephalic tegmental
area and increases synaptic transit in the prefrontal raphe cortex
excitatory tract (17). Reduction in dopaminergic activity in the
ventral mesencephalic tegmental area reduces synaptic transit in
the prefrontal cortex mesencephalic tract, leading to disinhibition
of prefrontal cortex activity. The combined effects of an increase
in serotonergic excitatory activity of the prefrontal raphe cortex
tract and a reduction in dopaminergic inhibitory activity of the
prefrontal cortex mesencephalic tract would disinhibit the pre-
frontal cortex, thus allowing for the expression of oromandibular
automatisms during NREM sleep (2,39).

HYPOTHESIS FOR THE SB DOPAMINERGIC EFFECT

Indications of an imbalance in dopaminergic neurotransmis-
sion in the context of SB are found in CNS imaging, pharmaco-
logical and epidemiological study results.

Parkinson’s disease sufferers may show teeth grinding during
treatment with levodope, which is likely the result of drug effect of
presynaptic inhibition. Administration of low dose levodope has a
therapeutic effect for the treatment of primary SB as it attenuates
tooth grinding episodes (1,2,9).

It is known that chronic use of dopaminergic drugs results in
dopamine receptor hypersensitivity and may lead to manifestations
of late dyskinesia and teeth grinding (20). Hyperdopaminergic
states induced by amphetamines, MDMA (methylenedioxymetan-
phetamine or ecstasy) and cocaine may induce teeth grinding both
during sleep and wakefulness (1).

Association of SB with other disorders related to alterations in
dopaminergic transmission supports a role for the dopaminergic
system in primary SB. Approximately 10-20% of SB sufferers
show restless leg syndrome symptoms with periodic limb move-
ments during sleep (PLMD) (10).

Selective serotonin reuptake inhibitor antidepressants (SSRIs)
may cause extrapyramidal symptoms, such as fine tremors of the
upper limbs, acatysia, dystonia, parkinsonism, tardive dyskine-
sia, and teeth grinding. An increase in serotonergic transmission
induced by SSRIs produces a dopaminergic reduction in mesocorti-
cal and nigroestriatal circuits; this reduction would disinhibit the
prefrontal cortex, causing oromandibular automatisms and teeth
grinding during sleep (17). SSRIs are thus contraindicated for the
treatment of anxiety or depression symptoms in SB sufferers (1,2).

Studies using CNS neuroimaging suggest a role for alterations
in dopaminergic neurotransmission in SB sufferers (48-50).

PSYCHOPHYSIOLOGICAL ASPECTS

Studies utilizing physiological registers demonstrate that SB
sufferers and normal controls show increases in the masticatory
neuromuscular tonus, voluntary masticatory activity, and cardiac
frequency when facing stressing stimuli (37,51,52).
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Hypothetically, behavioral factors, such as anxiety, tension, neg-
ative emotions and frustrations would cause an increase in activity
of the hypothalamic pituitary adrenal axis, with an increase in CRE,
ACTH, cortisol and adrenaline secretion by supradrenal glands,
both during sleep and wakefulness (36). Release of adrenaline by
supradrenal glands would facilitate an increase in neuromuscular
tonus, reduction in the saliva secretion rate, both during sleep and
wakefulness, and tonic increase in basal activity of the sympathetic
nervous system, with a subsequent increase in the frequency of
RMMA episodes and teeth grinding during sleep (1).

Some individuals showing these behavioral factors continue to
grind their teeth even after specific treatment for dental malocclu-
sion; this reinforces the importance of the behavioral theory of SB.
Despite the fact that SB is not a primary psychological disorder,
the behavioral component may be an important causal factor. We
suggest that this component should be adequately assessed and
treated when present. Psychological responses to stressing factors
in SB sufferers are quite distinct, in view of the personality profile
characteristic of SB sufferers (34).

PERIPHERAL DENTAL FACTORS

In the 1960’s, dental theory stated that “peripheral” elements,
such as dental malocclusion and dental and jaw mechanical fac-
tors, were the cause of SB. This theory has since been challenged
and has now been deemed inconclusive (2). Three important
observations act to dispute a required role for dental malocclusion
in the generation of SB:

1. Toothless individuals also present RMMA episodes, indicat-
ing that dental surface contact is not a causal factor that triggers
oromotor activity during sleep (1,2).

2. The first event occurring in the SB sequence is activation of
the autonomic nervous system followed by awakening, an increase
in cardiac frequency and eventually, coactivation of masticatory
muscles and dental surface contact; not the other way round. That
is, dental contact is not required as the first event that leads to
awakening (41,43,44,53).

3. The study conducted by Lazic et al. did not document a
significant correlation between occlusal alterations in SB suffer-
ers and the degree of masticatory electromyographic activity in
individuals carrying moderate to severe SB. This finding indicates
that peripheral factors are likely not instrumental in SB genesis
and intensity (53,54).

We conclude that dental mechanical contact is a late occur-
rence in the sequence of SB events, and that peripheral factors
derived from a presumed dental contact via periodontal mechano-
receptors are not required for coactivation of masticatory muscle
activity (39,53).

XEROSTOMY

RMMA episodes with or without teeth grinding stimulate saliva
secretion and lubrication of the upper digestive aerial tract (55).
Medical and psychiatric disorders or medications which cause
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a reduction in saliva secretion may induce a compensatory increase
in RMMA episodes, which may develop into teeth grinding. Fac-
tors that may lead to a reduction in saliva secretion include:

1. Medications: antidepressants, antihypertensives, anticho-
linergics, antihistamines, muscle relaxers, antihemetics, anti-
parkinsonians, chemotherapeutics;

2. Head and neck radiotherapy;

3. Systemic diseases: Sjogren’s Syndrome, cystic fibrosis,
sarcoidosis, tuberculosis, diabetes mellitus, thyroid diseases,
hepatic insufficiency, chagasic megaesophagus, cerebral palsy,
paralysis of the 7th cranial pair, AIDS;

4. Mental disorders: bulimia, nervous anorexia, depression, anxiety.

GASTROESOPHAGEAL REFLUX - GERD

The causal hypothesis that correlates gastroesophageal reflux
with reduced salivation is based on the well-known fact that the
presence of acid in the distal third of the esophagus stimulates
saliva secretion, in order to neutralize the acid present in the
esophagus 55. The presence of saliva in the oral cavity triggers
swallowing, and RMMA which, in turn, stimulate salivation.

According to some authors, the presence of GERD is a risk
factor for SB (56).

CLINICAL DIAGNOSIS

It is crucial to screen for all risk factors for secondary SB by
checking for the use of antidepressive medications, recreational
drugs, and associated medical or mental conditions in order to
establish an etiological diagnosis of SB.

Seven major symptoms and signs significantly contribute to
the bruxism clinical diagnosis (1):

1. Noises due to teeth grinding;

2. Dental wear (one or more teeth);

3. Complaints about pain and masticatory muscle weakness
and occasional headaches or migraines (temporal muscles);

4. Tooth sensibility to cold and/or heat;

5. Masseter and temporal muscle hypertrophy;

6. Crepitation of the temporomandibular articulation or
reduction in the amplitude of jaw opening;

7. Signs of wounds to the tongue.

According to the International Classification of Sleep Disor-
ders published in 2005, diagnosis of primary bruxism calls for the
following items 2:

The patient or their relatives are aware of tooth grinding noises
during the patient’s sleep period.

1. Presence of abnormal dental wear;

2. Presence of jaw discomfort, jaw fatigue or pain, or muscle
pain upon arousal in the morning;

3. Signs of masseter muscle hypertrophy.
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POLYSOMNOGRAPHIC EVALUATION

The physiologic variables that are monitored during polysom-
nography for the investigation of SB are: EEG, electrooculogram
(EOG), electromyogram (EMG), electrocardiogram (ECG), aerial
flux (nasal and oral), breath effort (thoracic and abdominal), and
blood gases (oxygen and hemoglobin saturation) (1).

SB video-polysomnographic evaluation should include electro-
myography using masseter and temporal muscle electrodes, as well
as a simultaneous audiovisual register of the anterior tibialis mus-
cles. The audiovisual register is important for identifying bruxism
episodes, as well as swallowing and snoring. It is also important for
registering body movements and tooth grinding sounds (2).

Video-polysomnography is not necessary for the diagnosis of
SB, but it is important for ruling out other sleep disorders, such
as sleep apnea syndrome, PLMD, REM sleep behavioral disorders,
and gastroesophageal reflux (1-4).

OROMANDIBULAR POLYSOMNOGRAPHIC MANIFES-
TATIONS DURING SLEEP

The large majority (80-85%) of bruxism bursts occur in
NREM sleep stages 1 and 2, which precede the transition from
stage 2 to REM sleep in the second half of the sleep period (2)
(Figures 3 and 4).

Figures 3 and 4: Polysomnography with bruxism episode associated
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Episodes of neuromuscular activity with teeth grinding occur-
ring during REM sleep are termed destructive bruxism.

Variability of oromotor activities occurring during sleep is
greater in cases of mild to moderate SB, calling for the use of poly-
somnography for two consecutive nights. In severe SB cases, there
is lower variability and, therefore, polysomnography performed
over just one night is sufficient (26).

OTHER MANIFESTATIONS DURING SLEEP

Approximately 60-80% of tooth grinding episodes are asso-
ciated with abnormal and periodic electromyographic activity of
anterior tibial muscles that is characteristic of PLMD (1,2).

SLEEP ARCHITECTURE

In general, sleep macroarchitecture in SB sufferers below 40
years of age without manifestations of chronic pain is normal; that
is, sleep latencies, quantity of different sleep stages and number of
arousals are normal (2,16).

In populations of patients above 40 years of age, SB is gener-
ally accompanied by complaints of poor sleep quality. Alterations
in sleep architecture with an increase in the number of changes in
sleep stages, increase in the frequency of arousals, reduction in the
amount of delta sleep and REM sleep, and increase in the amount
of REM sleep normally occur in this group (32,33).

Arousals with sympathetic activation and subsequent tooth
grinding bursts cause sleep fragmentation which, in turn, moti-
vates subjective symptoms, such as poor sleep quality, excessive
daytime sleepiness and fatigue, without substantially altering
sleep architecture (40,57).

REFERENCES

1. Alée E, Gongalves LG, Azevedo A, Barbosa RC. Bruxismo durante o sono.
Rev Neurociéncias 2003;11:4-17.

2. Lavigne GJ, Manzini C, Kato T. Sleep Bruxism. In: Kryger MH, Roth
T, Dement WC. Principles and Practice of Sleep Medicine. 4™ edition.
Philadelphia: WB Saunders, 2005. p. 946-59.

3. American Academy of Sleep Medicine. International Classification of Sleep
Disorders, Second Edition: Diagnostic and Coding Manual. Westchester,
IL: American Academy of Sleep Medicine, 2005.

4. Hublin C, Kaprio J, Partinen M, Koskenvou M. Sleep bruxism based on a
self-report in a nationwide twin cohort. J Sleep Res 1998;7:61-7

5. KatoT, Thie N, Montplaisir J, Lavigne G. Bruxism and Orofacial Movements
During Sleep. Dental Clinics of North America 2001;45:657-84.

6. Ohayon MM, Li KK, Guilleminault C. Risk factors for sleep bruxism in
the general population. Chest 2001;119:53-61.

7. Braz S, Hirshkowitz M, Tufik S, Neumann B. Parasomnia complaints
among 1,000 residents of Sdo Paulo. Sleep Res 1990;9:197.

8. Oksenberg A, Arons E. Sleep bruxism related to obstructive sleep apnea: the
effect of continuous positive airway pressure. Sleep Med 2003;3:513-5.

9. Bader G, Lavigne GJ. Sleep bruxism; an overview of an oromandibular

46

Sleep science VOLUME 2+ ISSUE 1+ JANUARY/FEBRUARY/MARCH 2009



Sleep Bruxism Neurobiology

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

sleep movement disorder. Sleep Medicine Reviews 2000;4:27-4.

Lavigne GJ, Montplaisir J. Restless legs syndrome and sleep bruxism:
prevalence and association among Canadians. Sleep 1994;17:739-43.
Meletti S, Cantalupo G, Volpi L, Rubboli G, Magaudda A, Tassinari CA.
Rhythmic teeth grinding induced by temporal lobe seizures. Neurology
2004;62:2306-9.

Sjoholm T, Lehtinen I, Helenius H. Masseter muscle activity in diagnosed
sleep bruxists compared with non-symptomatic controls. J Sleep Res
1995;4:48-55.

Tan EK, Chan LL, Chang HM. Severe bruxism following basal ganglia
infarcts: insights into pathophysiology. J Neurol Sci 2004;217:229-32.
Ware JC, Rugh JD. Destructive bruxism: Sleep Stages Relationship.
Sleep 1998;11:172-81.

Camparis CM, Formigoni G, Teixeira MJ, de Siqueira JT. Clinical
evaluation of tinnitus in patients with sleep bruxism: prevalence and
characteristics. J Oral Rehabil 2005;32:808-14.

Herrera M, Valencia I, Grant M, Metroka D, Chialastri A, Kothare SV.
Bruxism in children: effect on sleep architecture and daytime cognitive
performance and behavior. Sleep 2006;29:1143-8.

Ellison JM, Stanziani P. SSRI-Associated Nocturnal Bruxism in Four
Patients. J Clin Psychiatry 1993;54:432-4.

Lavigne GJ, Lobbezoo F, Rompré PH. Cigarrete smoking as risk factor or
an exacerbating factor for restless legs syndrome and sleep bruxism. Sleep
1997;20:290-3.

Leo R. Movement Disorders Associated With the Serotonin Selective
Reuptake Inhibitors. J Clin Psychiatry 1996;57:449-54.

Micheli F, Pardal MF, Gatto M. Bruxism secondary to chronic anti-
dopaminergic drug exposure. Clin Neuropharmacol 1993;16:315-23.
Okeson JP, Philips BA, Berry DTR, Baldwin RM. Nocturnal Bruxing
Events: A Report of Normative Data and Cardiovascular Response. J Oral
Rehab 1994;21:623-30.

Rugh JD, Harlan J. Nocturnal bruxism and temporomandibular
disorders. Adv Neurol 1988;49:329-41.

Tan EK, Jankovic J, Ondo W. Bruxism in Huntington disease. Mov
Disord 2000;15:171-3.

Vaughn BV, D'Cruz ONF. Cardinal Manifestations of Sleep Disorders. In:
Kryger, M.H; Roth.; Dement W.C. Principles and Practice of Sleep Medicine.
4 edition WB Saunders, Philadelphia, 2005. cap. 48, p. 594-601.

Kampe T, Tagdae T, Bader G, Edman G, Karlsson S. Reported symptoms
and clinical findings in a group of subjects with long standing bruxism
behaviour. J Oral Rehabil 1997;24:581-7.

Lavigne GJ, Guitard F, Rompré PH, Montplaisir JY. Variability in sleep
bruxism over time. J Sleep Res 2001;10:237-44.

BiondiM, Picardi A. Temporomandibularjoint pain-dysfunctionsyndrome
and bruxism: etiopathogenesis and treatment from a psychosomatic
integrative viewpoint. Psychother Psychosom 1993;53:84.

Goulet JP, Lund JP, Montplaisir J. Daily clenching nocturnal bruxism
and stress and their association with TMD symptoms. J Orofac Pain
1998;7:120.

Ruottinen HM, Partinen M, Hublin C, Bergman J, Haaparanta M, Solin
O, et al. A FDOPA PET study in patients with periodic limb movement
disorder and restless legs syndrome. Neurology 2000;54:502-4.

Bader G, Kampe T, Tagdae T, Karlsson S, Blomqvist M. Descriptive
physiological data on a sleep bruxism population. Sleep 1997;20:982-90.
Bader G, Kampe T, Tagdae T. Body movement during sleep in subjects
with long standing bruxing behavior. Int J Prosthodont 2000;13:327-33.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

E Alde | Sleep Science 2009; 2(1): 40 — 48

Boudros NN, Montgomery MT, Nishioka G, Hatch JP. The effects
of severe bruxism on sleep architecture: a preliminary report. Clin
Eletroenceph 1993;24:59-62.

Macaluso GM, Guerra P, Giovanni GD, Boselli M, Parrino L, Terzano
MG. Sleep bruxism is a disorder related to periodic arousals during sleep.
J Dent Res 1998;77:565-73.

Major M, Rompré PH, Guitard E, Tenbokum L, O’Connor K, Nielsen T,
et al. A controlled daytime challenge of motor performance and vigilance
in sleep bruxers. J Dent Res 1999;78:1754-62.

Harness DM, Peltier B. Comparison of MMPI scores with self-report
of sleep disturbance and bruxism in the facial pain population. J
Craniomandibular Pract 1992;10:70-4.

Kampe T, Edman G, Tagdae T, Bader G, Karlsson S. Personality traits
in a group of subjects with a longstanding bruxism hehaviour. J Oral
Rehabil 1997;24:581-7.

Palma BD, Andersen ML, Mello MT, Tufik S. Sleep complaints in Sdo
Paulo city: a comparison between the years 1987 and 1995. Sleep Res
1997;26:455.

Tachibana N, Yamanaka K, Kaji R, Nagamine T, Watatani K, Kimura J,
et al. Sleep bruxism as a manifestation of subclinical rapid eye movement
sleep behavior disorder. Sleep 1994;17:555-8.

Lavigne GJ, Kato T, Kolta A, Sessle BJ. Neurobiological mechanisms
involved in sleep bruxism. Crit Rev Oral Biol Med 2003;14:30-46.

Thie MNR, Kato T, Bader G, Montplaisir JY, Gilles LJ. The significance
of saliva during sleep and the relevance of oromotor movements. Sleep
Med Reviews 2003;6:213-27.

Lavigne GJ, Rompré PH, Poirer G, Huard H, Kato T, Montplaisir JY.
Rhythmic masticatory muscle activity during sleep in humans. J Dent
Res 2001;80:443-8.

Gastaldo E, Quatrale R, Graziani A, Eleopra R, Tugnoli V, Tola MR, et
al. The excitability of the trigeminal motor system in sleep bruxism: a
transcranial magnetic stimulation and brainstem reflex study. J Orofac
Pain 2006;20:145-55.

Kato T, Rompré PH, Montplaisir JY, Sessle BJ, Lavigne GJ. Sleep
bruxism: an oromotor activity secondary to micro-arousal. J Dent Res
2001;80:1940-4.

Kato T, Montplaisir JY, Guitard F, Sessle BJ, Lund JP, Lavigne GJ.
Evidence that experimentally induced sleep bruxism is a consequence of
transient arousals. J Dent Res 2003;80:1940-4.

Okeson JP, Phillips BA, Berry DTR, Cook YR, Cabelka JF. Nocturnal
bruxing events in subjects with sleep-disordered breathing and control
subjects. J Craniomandib Disord Facial Oral Pain 1991;5:258.

Huynh NT, Kato T, de Champlain J, Rocques P, Leblanc R, Montplaisir
J, et al. Sleep bruxism is associated with a higher sympathetic and a lower
parasympathetic tone before the onset of masticatory muscle activation.
Sleep 2003;26(suppl):A320.

Marthol H, Reich S, Jacke J, Lechner KH, Wichmann M, Hilz M]J.
Enhanced sympathetic cardiac modulation in bruxism patients. Clin
Auton Res 2006;4:276-80.

Lobbezoo F, Rémpre PH, Soucy JP, Iafrancesco C, Turkewicz J, Montplaisir
JY, et al. Lack of association between occlusal-cephalometric measures
side imbalance in striatal D2 receptors binding in sleep-related oromotor
activities. J Orofac Pain 2001;15:64-71.

Lobbezoo F, Sourcy JP, Montplaisitr J. D2 receptor binding in sleep
bruxism: a controlled study with iodine-123-iodobenzamide and single

photon emission computed tomografy. ] Dent Res 1996;75:1804-10.

S|eep science VOLUME 2+ ISSUE 1+ JANUARY/FEBRUARY/MARCH 2009

47




Sleep Bruxism Neurobiology

50.

51

52.

53.

54.

55.

56.

57.

Ruf S, Cecere F, Kupfer J, Pancherz H. Stress-induced changes in the
functional electromyographic activity of the masticatory muscles. Acta
Odontol Scand 1997;55:44-8.

Pierce CJ, Christman K, Bennet ME, Close JM. Stress, anticipatory stress,
and psychologic measures related to bruxism. J Orofac Pain 1995;9:51-6.
Schenck C, Mahowald M. REM Sleep Behaviour Disorder, Clinical,
Developmental, and Neuroscience Perspective 16 Years after its formal
identification in SLEEP. Sleep 2002;25:120-38.

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

Lazic V, Todorivic A, Zivkovic S, Marinovic Z. Computerized occlusal
analysis in bruxism. Srp Arh Celok Lek 2006;134:22-9.

Takemura T, Takahashi T, Fukuda M, Ohnuki T, Asunuma T, Masuda Y,
et al. A psychological study on patients with masticatory muscle disorder
and sleep bruxism. Cranio 2006;24:191-6.

Miyawaki S, Tanimoto Y, Araki Y, Akira KA, Akihito FA, Teruko TY.
Association between nocturnal bruxism and gastroesophageal reflux.
Sleep 2003;26:888-992.

Dube C, Rompre PH, Manzini C, Guitard F, de Grandmont P, Lavigne
GJ. Quantitative polygraphic controlled study on efficacy and safety of oral
splint devices in tooth-grinding subjects. J Dent Res 2004;5:398-403.

48

Sleep science VOLUME 2+ ISSUE 1+ JANUARY/FEBRUARY/MARCH 2009

E Alde /| Sleep Science 2009; 2(1): 40 — 48



