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Aims: Bruxism associated with drugs can be destructive, resulting
in severe consequences to health that include destruction of tooth
structure, irreversible harm to the temporomandibular joint,
severe myofascial pain, and muscle contraction headache.
However, reports concerning a possible association between brux-
ism and various pharmacologic drugs are scarce and mostly anec-
dotal. The purpose of this article was to review the existing litera-
ture concerning the exacerbating or ameliorating effect of drugs
on bruxism in humans. Methods: A search of the MEDLINE,
EMBASE, and PsicINFO databases from 1982 to 2001 was con-
ducted, and the term bruxism and one of the following terms were
used: drugs, medicine(s), pharmaceutical, movement disorders,
akathisia, dyskinesia, dystonia, central or autonomic nervous sys-
tem, dopamine, serotonin, and GABA. Furthermore, a search
using the term bruxism was carried out on the weekly journal
Reactions, which deals with side effects of drugs. Several chemical
terms were searched separately (eg, caffeine, nicotine). Relevant
information was also derived from reference lists of the retrieved
publications. Results: The search yielded complex information
referring to the association between bruxism and dopamine-
related drugs, antidepressant drugs, sedative and anxiolytic drugs,
and drugs of abuse. Conclusion: There is insufficient evidence-
based data to draw definite conclusions concerning the effects of
various drugs on bruxism. Although certain substances related to
the dopaminergic, serotonergic, and adrenergic systems suppress
or exacerbate bruxist activity in humans and animals, the litera-
ture is still controversial, and based mostly on anecdotal case
reports. More controlled, evidence-based research on this under-
explored subject is needed.
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arious movement disorders exist in neurology (eg,

\ / Parkinson’s disease and Meige’s syndrome), in psychiatry

(eg, akathisia, tardive dyskinesia),! and in sleep disorders

(eg, restless-leg syndrome).? Some develop spontaneously while

others are iatrogenic in nature due to medications affecting the
central nervous system (CNS).

Bruxism, a known dysfunction of the orofacial musculature, is
defined by the American Academy of Orofacial Pain as “a diurnal
or nocturnal parafunctional activity including clenching, bracing,
gnashing, and grinding of the teeth.”? “Bracing” refers to a static,
prolonged position of the mandible maintained by masticatory
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and tongue muscle activity, not necessarily involv-
ing tooth contact. Idiopathic faciomandibular
myoclonus activity, which has been reported to
mimic sleep bruxism,*’ confuses the diagnosis.
Facial movements and masticatory muscle activity
during sleep, unrelated to bruxist activity, have
been described in both bruxing and nonbruxing
individuals.® Therefore, orofacial movement,
including bruxism, may be considered as a normal
phenomenon in some instances until some factor
turns this activity into a detrimental one.” The
reported factors include stress and personality,’!?
disease,” alcohol,'" and drugs of abuse.!> Severe
consequences to health, including destruction of
tooth structure, irreversible harm to the temporo-
mandibular joint, severe myofascial pain, muscle
contraction headache, etc, are attributed to brux-
ism."? Long-term bruxist activity may cause the
transition of pain from an acute to a chronic
phase, causing disability and psychologic distress.'*
Thus, bruxism induced or exacerbated by drugs
can be destructive, impeding daily life.'5-!$

The purpose of this article was to review the
existing literature concerning the exacerbating and
ameliorating effect of drugs on bruxism in
humans.

Methods

The MEDLINE, EMBASE, and PsicINFO databases
were searched from 1982 to 2001, and the term
bruxism and one of the following terms were used:
drugs, medicine(s), pharmaceutical, movement dis-
orders, akathisia, dyskinesia, dystonia, central or
autonomic nervous system, dopamine, serotonin,
and GABA. A further search using the term brux-
ism was carried out on the weekly journal
Reactions, which deals with side effects of drugs
(including The Adverse Newsletter from the
Uppsala Monitoring Center). Several chemical
terms were also searched separately (eg, caffeine,
nicotine). Relevant information was also derived
from the reference lists of the retrieved publications.

Since the existing literature regarding the associ-
ation between drugs and bruxism was confusing,
tables were used to summarize the reports accord-
ing to the pharmacologic use of each drug group.
The effect of each drug on bruxism was specified
for each report in the relevant table according to
its reported activity (exacerbation, ameliorating, or
no effect) as well as to the design of the relevant
study, number of patients, etc. The most represen-
tative or illustrative studies were analyzed in more
detail in the text.
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Results
Dopamine-Related Agents

The effect of dopamine-related drugs (agonists and
antagonists) on rhythmic jaw movement in animals
has been described.'*?* Spooren et al?* found that
dopamine D, receptors within the ventral pallidal
area are involved in mediating orofacial dyskinesia
in cats. Animal models of drinking-like jaw move-
ments have also been described for apomorphine in
ketamine-anesthetized guinea pigs.?* Naidu and
Kulkarni?s succeeded in reducing haloperidol-
induced empty chewing movements in rats with the
administration of a serotonin (5-HT) agonist of 5-
HT,, receptors or 3 different 5-HT,, . receptor
antagonists. Their findings indicate that the sero-
tonergic system could be involved in haloperidol-
induced orofacial dyskinesia.

However, these results should be interpreted
judiciously, since tooth contacts or grinding
observed in animals after administering either
dopamine agonists or antagonists may be more
closely related to oral tardive dyskinesia than to
human bruxism.”

Lobbezoo et al?® studied the possible existence
of functional abnormalities of the central
dopaminergic system in humans with sleep brux-
ism. This was assessed by functional neuroimaging
of dopamine D2 receptors with single-photon-
emission computed tomography. The study
included 10 polysomnographically confirmed sleep
bruxing individuals (bruxers) and 10 controls.
Striatal D2 receptor binding potential did not dif-
fer significantly between bruxers and controls, but
side-to-side differences between unilateral values
of the striatal D2 binding potential were signifi-
cantly larger for the bruxers. It was suggested that
an abnormal side imbalance in striatal D2 recep-
tors expression could be associated with sleep
bruxism, which reinforces the possibility that the
central dopaminergic system plays a role in the
pathophysiology of sleep bruxism.

Dopamine Agonists. Levodopa and dopamine
agonist play an important role as an initial treatment
for Parkinson’s disease. Long-term use of levodopa
has been found to cause dose-related dyskinesia.?”

Reports regarding a possible association
between dopamine-related products and bruxism
are scarce. The existing literature refers to 26 sub-
jects: 24 participated in double-blind, crossover
studies*®! and 2 are described as clinical case
reports®>3 (Table 1). Most of these studies showed
an ameliorating or no effect on bruxism. In the
study of Magee,?? levodopa exacerbated bruxism
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Table 1  Effects on Bruxism of Dopamine Agonists

Study No. of No. of Generic name Influence on
Author design  patients controls of drug bruxism* Remarks
Magee®? Case report 1 0 Levodopa +)
Harris et al®® Case report 1 0 Carbidopa, ) Relieved haloperidol-
Levodopa induced bruxism
Nishioka et al*®  Double-blind, 5 5 Bromocriptine () Polysomnographic
crossover vs placebo study
Lobbezoo et al*® Double-blind, 10 10 Levodopa vs )
crossover placebo
Lobbezoo et al*® Double-blind, 2 2 Bromocriptine ) 4 out of 6 patients
crossover vs placebo dropped out
Lavigne et al®®  Double-blind, 7 7 Bromocriptine () Domperidone added
crossover vs placebo to reduce side effects
Total 26 24 +) 1
=13
@12

* (+) Exacerbate; (=) ameliorate; (0) no effect.

in humans; however, there have been no other
reports to support this.

Several studies have been conducted based on the
assumption that the central dopaminergic system
may be involved in the modulation of sleep brux-
ism.2-3! Lobbezoo et al? found a significant de-
crease in the average number of bruxism episodes,
as well as a significant reduction of the level of elec-
tromyographic (EMG) activity per bruxism burst, in
bruxing patients who received low doses of short-
term levodopa combined with benserazide (a periph-
eral decarboxylase inhibitor Prolopa), compared to
a placebo. In a further study,* short-term adminis-
tration of bromocriptine, a preferential dopamine
D2 receptor agonist was used in a double-blind,
placebo-controlled, polysomnographic and neu-
roimaging study with a single crossover design. Of
the 6 patients (bruxers searching for treatment), 4
discontinued because of intensive side effects and 2
completed the trial. Both of these patients showed a
decrease in the number of bruxism episodes per
hour of sleep (20% to 30%) compared to a placebo
following a 2-week administration of bromocriptine.
Recently this same group?! repeated the study and
found that a nightly dose of bromocriptine did not
have an effect on (exacerbate or reduce) sleep brux-
ism activity. One explanation for this deviant find-
ing may be that the authors combined bromocrip-
tine with domperidone, a peripheral D2 receptor
antagonist, to suppress adverse side effects.®
Nishioka et al*® also did not find any significant
effect of bromocriptine on nocturnal masseter EMG
activity and sleep parameters.

Dopamine Antagonists. Antipsychotic drugs are
pharmacologically characterized as dopamine
receptor antagonists although many also act on

other targets, particularly serotonin. These drugs
are primarily used to treat schizophrenia and other
behavioral or psychotic disorders.*

The existing literature regarding the effect of
dopamine antagonists on bruxism in humans
refers to 15 patients: 5 participated in double-
blind, crossover studies and 10 were described as
case reports (Table 2). The reports are inconsis-
tent. While some reports show an exacerbating
effect on bruxism (9 patients using haloperidol*3
or other dopamine antagonists3®), one report'®
shows an ameliorating effect (1 patient using
risperidone) and another no effect whatsoever (5
patients using haloperidol).?

The case reports presented by Micheli et al3®
suggest that long-term treatment with dopamine
antagonist medicines causes diurnal bruxism,
which is alleviated by sleep. They attribute the
finding to a tardive dystonic reaction to treatment.

Amir et al*® presented 2 cases of acute bruxism
and akathisia, occurring as an early side effect of
antipsychotic drug treatment, which were relieved
by the addition of propranolol, a beta-adrenergic
blocker. A clinical case has been described by
Shiwach and Woods!® in which a dopamine antag-
onist, risperidone, helped to alleviate a quite severe
bruxism in an elderly man with dementia that
emerged as part of an antipsychotic withdrawal
dyskinesia. The apparent conflict between these 2
studies can be explained by the existence of the dif-
ferent mechanism involved. Akathisia is considered
to be related to receptor blockade, while with-
drawal dyskinesia is usually similar to tardive drug
use that worsens with antipsychotic withdrawal,
but improves with second and third generation
atypical antipsychotic drugs.’”-
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Table 2 Effects on Bruxism of Dopamine Antagonists

Study No. of No. of Generic name Influence on
Author design  patients controls of drug bruxism* Remarks
Harris et al®® Case report 1 0 Haloperidol + Successfully treated
with carbidopa and
levodopa
Nishioka et al*®  Double-blind, 5 5 Haloperidol (®) Polysomnographic
crossover vs placebo study
Micheli et al®® Case report 6 0 Variety of drugs (+) Diurnal bruxism
alleviated by sleep
Amir et al®® Case report 2 0 Haloperidol (+) Successfully treated
with propranolol
Shiwach and Case report 1 0 Risperidone ) Successfully treated
Woods'® drug-withdrawal
bruxism
Total 15 5 (+)9
1
0) 5
* (+) Exacerbate; () ameliorate; (0) no effect.
Table 3  Effects on Bruxism of Cyclic Antidepressants
Study No. of No. of Generic name Influence on
Author design  patients controls of drug bruxism* Remarks
Mohamed et al*' Double-blind, 10 10 Amitriptyline (©)] Bruxers seeking
crossover vs placebo treatment
Raigrodski Double-blind, 10 10 Amitriptyline ((0) Bruxers seeking
et al4243 crossover vs placebo treatment
Brown and Case report 1 0 Venlafaxine + Successfully treated
Hong** with gabapentin
Jafee and Case report 2 0 Venlafaxine (+) Successfully treated
Bostwick'® with buspirone
Total 23 20 (+) 3
0 20

* (+) Exacerbate; (0) no effect.

Thus, the effect of dopamine-related drugs (ago-
nists and antagonists) on bruxism in humans
remains unclear.

Antidepressant Agents

Some of the most commonly used medications in
modern society are antidepressant agents. These
include a variety of drugs, such as cyclic (tricyclic
or heterocyclic) antidepressants and selective sero-
tonin reuptake inhibitors.*

Cyclic Antidepressants. Tricyclic antidepressants
were proposed as a treatment for “destructive”
bruxism occurring in rapid eye movement (REM)
sleep.*® The opinion was that since antidepressants
suppress the physiologic REM sleep state, they
should be administered to those patients diagnosed
as destructive (REM) bruxers. However, no suffi-
cient evidence-based data exist in the literature to

102 Volume 17, Number 2, 2003

support this assumption. The existing literature
regarding the possible effect of amitriptyline, a tri-
cyclic antidepressant, on bruxism refers to 3 dou-
ble-blind crossover studies,*'-*> were apparently
conducted on the same patients, Therefore, the
total number of subjects in these 3 studies is only
20. Two other clinical case reports'$* refer to 3
patients treated with venlafaxine, a hetrocyclic
antidepressant (Table 3).

The rationale for the administration of
amitriptyline in alleviating bruxism in these
studies*’*? was not related to sleep architecture,
but to the possible relation between the state of
mental depression and the bruxist phenomenon.
However, no association between the intake of this
drug and bruxism was found in either study, possi-
bly due to the low and insufficient dose (25
mg/night) and/or short-term treatment (7 nights).

COPYRIGHT © 2003 BY QUINTESSENCE PUBLISHING CO, INC.
PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Raigrodski et al*> examined the effect of amit-
ryptiline on pain intensity and perception of stress
in 10 female bruxers in a randomized double-
blind, crossover study. Amitryptiline administered
over a 4-week period did not significantly reduce
pain intensity associated with bruxist activity, but
significantly reduced the level of stress perception.
In another study, this same group*® reported the
effect of amitryptiline on nocturnal masseteric
EMG activity and duration in 10 female patients
(possibly the same patients). Amitryptiline did not
significantly decrease the mean EMG activity and
did not significantly increase the duration of sleep.
Thus, the results do not support the administration
of 25 mg of amitryptiline per night over a 4-week
period for the management of sleep bruxism.
According to Melis,*® who analyzed these results, a
greater decrease of EMG activity with the adminis-
tration of amitryptiline is found in some subjects.
He concluded that clinicians should learn to distin-
guish which patients will benefit from treatment
with amitryptiline from those who will not, rather
than not utilize treatment that could be beneficial
to many patients.

Venlafaxine has been found to exacerbate brux-
ism in 2 studies.'®* Jaffee and Bostwick!® proposed
a pathophysiologic model for antidepressant-
induced bruxism as an akathisia-like phenomenon
resulting from disrupted serotonergic modulation
of dopamine neurons in the mesocortical tract.
Since venlafaxine acts as a serotonin reuptake
inhibitor at low doses, Jaffee and Bostwick!$ were
of the opinion that it is reasonable that venlafaxine
could induce bruxism according to this model.

Selective serotonin reuptake inhibitors (SSRI).
Lavigne and Montplaisir” have suggested a possi-
ble relationship between SSRI and bruxism, claim-
ing that substances known to increase serotonin
transmission in the CNS could affect bruxism.
Although there seems to be a general agreement
that SSRI exacerbate bruxism, the information
regarding a possible association between SSRI and
bruxism comes mainly from sporadic clinical case
reports in which 23 patients are described!s:17:46-53;
however, there has been no controlled study
(Table 4).

Christensen and Byerly*® reported a clinical case
in which the co-administration of sertraline and
metoclepramide, a dopamine antagonist, resulted
in mandibular dystonia. One theory expressed by
the authors was that the additive pharmacody-
namic action of both drugs was responsible for the
adverse side effect. Another study’® collected data
from 166 family physicians in Amsterdam con-
cerning side effects of various prescriptions. Only

Winocur et al

5 (3.2%) reported the occurrence of SSRI-induced
bruxism among their patients. The authors con-
cluded that the use of SSRI could be associated
with the occurrence of bruxism and presented 1
case report to corroborate this suggestion.

In a comprehensive review, Gerber and Lynd*
reported that SSRI are positively associated with
the development of various movement disorders,
including bruxism. However, due to the inconsis-
tent definition of bruxism, it was excluded from
their database and separately discussed. Thus, out
of 127 reviewed reports regarding SSRI and move-
ment disorders, they reported only 10 cases of
SSRI-induced bruxism occurring as a single disor-
der and another 6 cases occurring concurrently
with other movement disorders. Although manu-
facturers of SSRI provided 60 cases of drug-
induced bruxism, they were excluded from the
database due to lack of specific patient informa-
tion. The authors concluded that SSRI are associ-
ated with the development of movement disorders,
either as a direct result of the drug or as an exacer-
bation of an underlying condition.

In conclusion, the association of SSRI and brux-
ism is based more on anecdotal rather than on evi-
dence-based information. Nevertheless, the num-
ber of case reports justifies further investigation.

Sedative and Anxiolytic Drugs

As stress has been implicated in the exacerbation
of bruxism in humans and animals,!3:55-%¢ anxi-
olytic or sedative hypnotic drugs are often sug-
gested as effective in the treatment of bruxism. For
example, Cocchi® is of the opinion that benzodi-
azepines, carbamazepine, and pyridoxine (vitamin
B6) can be used successfully for bruxism in adults,
due to their sedative action. However, data con-
cerning this issue are insufficient and confusing.
Clonazepam has been found effective in the treat-
ment of temporomandibular disorders, but its
action on bruxist activity was not reported.®®

The effect of sedatives on bruxism refers to 1
crossover, placebo-controlled study (9 children),®!
1 open trial study (11 subjects),’? and several case
reports describing the effect of buspirone in the
treatment of bruxism induced or exacerbated by
drugs (Table 5).

Reimao and Lefevre®! reported the clinically
observed effects of flurazepam in 40 children (1 to
15 years of age) presenting with sleep disturbances.
Of these, 15 were diagnosed as bruxers. Among
the 15 bruxers, 9 (60%) presented statistically sig-
nificant improvement with flurazepam compared
to a placebo. However, the authors did not report
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Table 4 Effects on Bruxism of Selective Serotonin Reuptake Inhibitors

Study No. of No.of  Generic name Influence on
Author design patients controls of drug bruxism* Remarks
Ellison and Case report 3 0 Fluoxetine + Successfully treated
Stanziani*® with buspirone or by
dose reduction
Case report 1 0 Sertraline + Successfully treated
with buspirone
Fitzgerald and Case report 1 0 Sertraline ) Ameliorated with
Healy'® No. 1 propranolol and
paroxetine. No effect
with buspirone
Case reports 4 0 Fluoxetine + No effect with pro-
Nos. 2,4, 5,6 pranolol (2); amelio-
rated with buspirone
(2); stopped by chan-
ging drug (4, 5); no
effect with buspirone (6)
Case report 1 0 Paroxetine + No effect with
No. 3 buspirone
Romanelli Case report 1 0 Paroxetine +) Successfully treated
et al*’ with buspirone
Por et al*® Case report 1 0 Sertraline + Symptoms of bruxism
diminished after
discontinuation
Ellison® Case report 1 0 Fluoxetine (+) Successfully treated
by dose reduction
Christensen  Case report 1 0 Sertraline + Possible additive
and Byerly>° effect with metoclo-
pramide
Stein et al®! Case report No. 1 1 0 Paroxetine () Incidental finding*
Case report No. 2 1 0 Citalopram ) Incidental finding*
Bostwick and  Case report 4 0 Sertraline +) Successfully treated
Jaffee!? with buspirone
Wise® Case report 2 0 Citalopram + Successfully treated
with buspirone
Lobbezoo Case report 1 0 Paroxetine + Symptoms of bruxism
et al®® diminish after
discontinuation
Total 23 0 (+) 21
- 2

* (+) Exacerbate; (=) ameliorate.

*An incidental observation, encountered during treatment of patients with the above drugs.

how bruxism was diagnosed or how clinical
improvement was evaluated. Since the study was
conducted on children, one should remain cautious
when referring the results to adults.

Montgomery et als? found that short-term use of
diazepam reduced bruxism in 11 patients. No raw
data were presented, but the authors reported that
nocturnal masseter EMG activity was significantly
reduced following the ingestion of diazepam at
bedtime in patients suffering from clinical symp-
toms of masticatory hyperactivity.

More recently, buspirone, a new medication
believed to diminish anxiety by means of a partial
agonist effect at postsynaptic 5-HT receptors and
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interaction with dopamine receptors, was intro-
duced into treatment. Anxiety has been reported to
be relieved without causing sedative or euphoric
effects, and it has no hypnotic, anticonvulsant, or
muscle relaxant properties.> However, there are
conflicting reports. Buspirone has been reported to
relieve bruxism induced or exacerbated by drugs in
13 patients,!'718:46:47:52 to have no such effect in 3
patients,’ and to cause bruxism in 1 case.®

Drugs of Abuse

Drugs of abuse are a heterogeneous pharmaco-
logic group linked by their hedonic effect. Drugs
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Table 5 Effects on Bruxism of Sedative and Anxiolytic Drugs

Study No. of No.of  Generic name Influence on
Author design patients controls of drug bruxism* Remarks
Reimao and Crossover 9 9 Flurazepam vs () Conducted on
Lefevre®! 6 6 placebo (©)] children
Montgomery  Open trial 11 0 Diazepam ) Conducted on port-
et al®? able EMG equipment
Ellison and Case report 3 0 Buspirone ) Relieved sertraline
Stanziani*® and fluxetine-induced
bruxism
LeWitt et al**  Case report 1 0 Buspirone (+) Persisted after dis-
continued use of drug
Fitzgerald Case report 3 0 Buspirone (V)] No effect on sertra-
and Healy'® Nos. 1, 3, 6 line, fluxetine, and
paroxetine-induced
bruxism
Case report No. 2 1 0 Buspirone ) Relieved fluxetine-
induced bruxism
Romanelli Case report 1 0 Buspirone () Relieved paroxetine-
et al*’ induced bruxism
Bostwick and  Case report 4 0 Buspirone )] Relieved sertraline-
Jaffee!” induced bruxism
Jaffee and Case report 2 0 Buspirone ) Relieved venlafaxine-
Bostwick!® induced bruxism
Wise® Case report 2 0 Buspirone () Relieved citalopram-
induced bruxism
Total 43 15 [CONN
=33
@ 9

* (+) Exacerbate; (=) ameliorate; (0) no effect.

capable of producing addiction have a positive
reinforcing action (“reward”) associated with the
influence of the mesolimbic dopaminergic path-
way. All addiction-producing drugs tested so far
(opioids, nicotine, amphetamines, alcohol, and
cocaine) increase the release of dopamine in the
nucleus accumbens. Other mediators, particularly
serotonin, glutamate, and GABA, influence the
mesolimbic dopaminergic pathway and possibly
other reward pathways.** Drug addicts have been
reported to suffer from a significantly higher
prevalence of temporomandibular disorders and
oral motor parafunctional activity compared to
controls.?

Ethical issues complicate controlled clinical tri-
als on abusive drugs. Population surveys are the
most common method used to obtain this informa-
tion and are an important scientific tool. However,
their results should be interpreted with caution,
since they could be biased by the subjective opin-
ion, thoughts, or feelings of the participant. This is
especially true when dealing with illicit drugs or
with addicted persons who may have been inclined
to suppress or alter their reports.®®

Alcohol. Alcohol consumption, in the form of
ethanol, far exceeds that of any other drug, and is
the most commonly abused drug in the world.
Like other sedative-hypnotic drugs, alcohol is a
CNS depressant that relieves anxiety in low-to-
moderate doses and fosters a feeling of well-being
or euphoria. Alcohol causes an acute increase in
the local concentration of serotonin, opioids, and
dopamine (neurotransmitters involved in brain
reward circuits), whereas its chronic use lowers the
basal level of these chemicals. Thus, a strong desire
for alcohol may represent the brain’s effort to
return these neurotransmitters to normal levels. It
also appears that GABA plays a central role in the
development of tolerance and withdrawal associ-
ated with chronic alcohol consumption.®¢

Although it is usually accepted that alcohol
intake increases bruxism,®” the evidence-based data
are rather scarce. Hartman®® initially suggested
that alcohol aggravated bruxism, which was based
on 4 patients observed over a 4- to 12-month
period. However, in a later crossover, placebo-
controlled, sleep-laboratory study,® no statistically
significant effect of alcohol on bruxism was found
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Table 6 Effects on Bruxism of Alcohol

Study No. of No.of  Generic name Influence on
Author design patients controls of drug bruxism* Remarks
Hartman®® Crossover 1 1 Alcohol vs +) Nocturnal polygraphic
no alcohol recording
Case report 3 0 Alcohol +) Bruxism based on
bed partner’s report

Hartman et al®® Double-blind, 16 16 Alcohol vs ()

crossover placebo
Total 20 17 +) 4

@ 16

* (+) Exacerbate; (0) no effect.

with 1 or 2 drinks and only a slight, not statisti-
cally significant, increase with 4 drinks (Table 6).

Recently, a large cross-sectional telephone sur-
vey was conducted in the United Kingdom,
Germany, and Italy, which included 13,057 adults.
The epidemiology of bruxism and its risk factor in
the general adult population were examined.
Bruxism was evaluated with the help of the self-
report, Sleep-EVAL system.”® Bruxers reported
drinking alcohol at bedtime more often than a
nonbruxing group.'! However, as previously men-
tioned, results should be interpreted with caution.
Additional studies are necessary to conclude the
possible effect of alcohol on bruxist activity in
humans.

Nicotine. Nicotine is one of the most widely
used licit drugs and one of the most insidiously
addicting substances, because of the rapidly devel-
oped tolerance and persistent craving for it when
the user is trying to quit.”!

To date, the only information concerning a pos-
sible effect of nicotine on bruxism is based on self-
reported surveys. A nationwide survey conducted
in Canada (2,019 adults) showed that cigarette
smoking may be considered as a risk factor or an
exacerbating factor for restless leg syndrome and
sleep bruxism.”> Although almost twice as many
smokers (12%) as nonsmokers (7%) who partici-
pated in the study were aware of sleep bruxing, the
estimated risk of a smoker to grind the teeth was
moderate. In a telephone survey conducted by
Ohayon et al,'' smoking was reported to be a risk
factor for bruxism. Another study based on a
questionnaire regarding smoking status and brux-
ism”3 reported that smokers are about 3 times
more likely to experience symptoms of bruxism
than nonsmokers. However, as the study included
165 nonsmokers and only 18 smokers, these
results should be interpreted with caution.
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Caffeine. Caffeine, a widely used social drug, is
not considered by most people to be a drug of
abuse. However, withdrawal syndromes, charac-
terized by lethargy and headache, have been recog-
nized in people who drink about 6 cups of coffee a
day (600 mg/d).”

In the telephone survey by Ohayon et al,'! it was
suggested that caffeine drinkers were at higher risk
of reporting sleep bruxism (with quantity con-
sumed being significant only for caffeine, and not
for the daily use of alcohol and tobacco). The only
controlled study on caffeine and bruxism found no
significant differences between caffeine or placebo
intake in masseteric activity associated with brux-
ism in 14 volunteers.”

Opioids. The source of opium and morphine is
the opium poppy, Papaver somniferum. Its proper-
ties have been known for thousands of years and
its use can be found in ancient Egyptian, Greek,
and Roman documents. The principal effects of
opioids are on the CNS, which include nausea and
vomiting, analgesia, euphoria, sedation, respira-
tory depression, myoclonus, and rigidity of the
large trunk muscles. With repeated use, there is a
high degree of tolerance to all of these effects.”

Opioids, known as motor suppressants, are an
effective treatment for various sleep movement dis-
orders.”® No clinical case reports or trials have
been found for opioid or morphine effects on
bruxism.

Cocaine. Natives of the South American Andes
have used cocaine for at least 1,200 years by chew-
ing the coca leaves. Cocaine binds to the dopamine
reuptake transporter in the CNS, effectively
inhibiting dopamine and norepinephrine reuptake.
It is classified as a stimulant drug.”!

Friedlander and Gorelick”” have claimed that
subjects addicted to cocaine tend to have severe
bruxism, and those who abuse both cocaine and
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alcohol tend to have the most severe bruxism com-
plications due to the additive adverse effects of
alcohol. Another adverse side effect of cocaine
intake is tooth grinding.”®

No research or clinical reports have been found
to support these assumptions in humans.
However, Gomez et al” found that repeated stim-
ulation of the dopaminergic systems with apomor-
phine and cocaine enhances nonfunctional masti-
catory movements and increases the attrition rate
of the mandibular incisors in rats.

Amphetamines. Amphetamines were first syn-
thesized in the late 1920s. Dextroamphetamine is a
closely related compound with similar actions to
amphetamines. Others in this class are methedrine
(“speed”), phenmetrazine (Preludin), methylpheni-
date (Ritalin), and methylenedioxymethamphe-
tamine ([MDMA], “ecstasy”), which act centrally
mainly by increasing the release of catechola-
minergic neurotransmitters, including dopamine.”

In the 1960s, Ashcroft et al® suggested that
amphetamine addicts perform typical, continuous
chewing or tooth-grinding movements, and rub-
bing the tongue along the inside of the lower lip. It
was later reported that bruxism is an adverse side
effect of amphetamines.$!-83

Liester et al®® conducted an open trial on the
subjective experience and psychologic and behav-
ior sequel of the intake of MDMA. Using a semi-
structured interview, 20 psychiatrists who had pre-
viously taken MDMA were evaluated. Of these, 6
(30%) reported the appearance of bruxism as an
adverse side effect of the drug.

Miscellaneous Drugs

The effects on bruxism of several other drugs are
outlined in Table 7.

Propranolol. This antihypertensive drug, which
acts as a beta-adrenoreceptor blocking agent, has
been used effectively in the treatment of drug-
induced bruxism in § patients.'5?%8 According to
Amir et al,’’ the response of iatrogenic bruxism to
propranolol suggests the involvement of the adren-
ergic and the serotonergic pathways in the CNS in
the pathogenesis of bruxism. As well, Sjoholm et
al®® found an association between the autonomic
regulation of circulation and the rhythmic activa-
tion of the masticatory muscles.

Flecainide. An anti-arrythymic drug, flecainide,
has been reported to induce severe bruxism that
persists even after cessation of the drug.®’

Fenfluramine. Fenfluramine, an anorexigenic drug
closely related to amphetamine, may cause changes
in sleep architecture and produce bruxism.*

Winocur et al

Gamma-hydroxybutyrate (GHB). Derived from
GABA, GHB functions as an inhibitory chemical
transmitter in the CNS. Lavigne and Montplaisir®”
reported a severe case of bruxism successfully
treated with GHB. In pharmacologic doses, GHB
is a powerful CNS depressant and has been used as
a general anesthetic and for certain sleep disorders.
Recreational use is popular due to its ability to
induce euphoria.t®

Methylphenidate. Methylphenidate was used for
2 children (aged 4 and 6) for attention-deficit
hyperactivity disorder (ADHD) and concomitant
valproic acid for seizure prophylaxis.?” They devel-
oped dyskinesia and bruxism. The authors com-
mented that the potential for interaction between
these 2 drugs exists since they compete for the same
metabolic pathway via the cytochrome P450 2Dé6.
Valproate has been associated with chorea after
long-term use,” but it is also effective in the treat-
ment of choreiform movements in Syndenham’s
chorea.”!

Flunarizine/Cinnarizine. These drugs are cal-
cium antagonists, and their effects were described
in a series of 101 patients who developed abnor-
mal movement disorders after 1 to 20 months of
use.”> One patient who received flunarizine devel-
oped bruxism. In a later study, flunarizine caused
diurnal bruxism in 2 additional patients.?¢

Lithium/Thorazine. Lithium and later thiori-
dazine were used in a patient suffering from
manic-depressive psychosis who then developed
severe choreoathetoid movements, akathisia, oro-
facial dyskinesia, and bruxism. Symptoms sub-
sided after 6 days of administration of procycli-
dine, a drug with anti-muscarinic properties used
in parkinsonism. According to Standish-Barry and
Shelly,” the choreoathetoid movements observed
in this case were not associated with typical
lithium neuroleptic neurotoxicity. However, no
plausible alternative explanation is presented.

L-tryptophan. A precursor of serotonin, L-tryp-
tophan was studied in a randomized, double-blind,
crossover experiment on nocturnal bruxism.** No
significant treatment differences in bruxing levels
were found, which suggests that L-tryptophan sup-
plementation in the absence of dietary manipula-
tion is ineffective in the treatment of nocturnal
bruxism.

Gabapentin. An antiseizure drug. A patient suf-
fering from venlafaxine-induced bruxism reported
that the bruxism completely resolved after 1 to 2
days of starting gabapentin.*
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Table 7 Effects on Bruxism of Miscellaneous Drugs

Study No. of No.of  Generic name Influence on
Author design patients controls of drug bruxism* Remarks
Fitzgerald Case report 1 0 Propranolol () Ameliorated sertra-
and Healy'® line-induced bruxism
Case report 1 0 Propranolol ()] No effect on fluoxe-
tine-induced bruxism
Amir et al®*® Case report 2 0 Propranolol ) Relieved haloperidol-
induced bruxism
Sjoholm et al® Single-blind, 1 1 Propranolol vs ) Polysomnographic
crossover no medication study
Miller and Case report 1 0 Flecainide +) Relieved by botulinum
Jankovic® toxin
Lewis et al®®  Single-blind, 6 6 Fenfluramine vs (+) Polysomnographic
crossover placebo study
Lavigne and ~ Case report 1 0 Gamma- ()
Montplaisir®? hydroxybutyrate
Gara and Case report 2 0 Methylphenidate ~ (+) Children
Roberts® and valporic acid (aged 4 and 6)
Micheli et al*?>  Case report 1 0 Flunarizine +) Out of a series of
101 patients
Micheli et al*®  Case report 2 0 Flunarizine +) Diurnal bruxism
alleviated by sleep
Standish-Barry Case report 1 0 Lithium and +) Relieved by
and Shelly®® thioridazine procyclidine
Etzel et al*t Double-blind, 8 8 L-tryptophan () Nocturnal EMG
crossover vs placebo recording
Brown and Case report 1 0 Gabapentin () Relieved by venlafax-
Hong* ine-induced bruxism
Total 28 15 (+) 13
- 6
@ 9

* (+) Exacerbate; (=) ameliorate; (0) no effect.

Discussion

The CNS is one of the most complex and least
understood systems of the human body. The etiol-
ogy of many central disorders is still an enigma.
Substances that act in the CNS are not only of spe-
cial clinical and therapeutic significance to
mankind, but are also the most commonly used,
often with no immediate medical need (eg, alcohol,
tea and coffee, nicotine, cannabis, opiates,
amphetamines, etc). Due to the complexity of the
CNS, the mechanisms by which centrally acting
drugs interact with each other are not always
clear, and CNS pharmacology is mostly descrip-
tive. Although dramatic advances in knowledge
have been made,”> much of the drug-interacting
mechanisms are still unclear.

Controlled clinical experiments on the effects of
drugs on the CNS in humans are extremely diffi-
cult to conduct due to their possible effect on the
subjects’ mental and physical health. As well,
drawing conclusions from animal experiments
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regarding the possible effect of these drugs on
humans is problematic.

Since the available information is contradictory,
no clear-cut answer can be presented to the many
questions concerning bruxism: Are iatrogenic drug-
induced bruxism and sleep-related idiopathic brux-
ism 2 distinct disorders?? Is bruxism a functional
disturbance of the CNS,% or is it part of other
movement disorders?®” Can bruxism be classified as
dystonia or dyskinesia?®® Is it an extrapyramidal dis-
order?¢ Is sleep bruxism a motor disorder,”® or is it
an oromotor activity secondary to micro-arousal?®
Unfortunately, definite answers to these questions
remain, as yet, enigmatic. A better understanding of
the central mechanism of drugs on bruxism may
answer some of these complex phenomena.

Appropriate research of the association between
different drugs and bruxism clinically is important.
Treatment modes of bruxism are closely related to
its major etiology. Behavioral modification tech-
niques or occlusal treatment should be used if brux-
ism is a local, oral phenomenon. A centrally acting
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medication, experimentally proven to ameliorate
the problem, should be used if it is a neurologic dis-
order. However, drugs that may have an alleviating
effect on bruxism pose severe adverse side effects,
sometimes worse than the damage of the bruxism
itself. Thus, the risk/benefit ratio of these drugs
should be considered with utmost caution.

It was not the intention of this study to deter-
mine links between bruxism, tardive dyskinesias,
and other movement disorders since they may
occur by different mechanisms. A more detailed
and profound examination of these issues is
beyond the limitations of this review, and the
reader is referred to the studies reviewed in this
article for further information. Nonetheless, it is
clear from this review that there is insufficient evi-
dence-based data to draw definite conclusions con-
cerning the association between drugs and brux-
ism. Although certain substances related to the
dopaminergic, serotonergic, and adrenergic sys-
tems ameliorate or exacerbate bruxist activity in
humans and animals,”231%0 the literature is still
controversial and based mostly on anecdotal case
reports. Furthermore, there may be differential
effects mediated by different dopamine, serotoner-
gic, and adrenergic receptor subtypes. Needless to
say, more controlled, evidence-based research on
this under-explored subject is essential.
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