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Objective: This case report describes a patient with nocturnal bruxism and related neck pain
treated with botulinum toxin type A (BTX-A).
Clinical Features: The patient was a 27-year-old man with nocturnal bruxism and difficulty in
active mouth opening and chewing and neck pain at rest. His numeric pain score was 7 of 10.
Surface electromyography of the temporalis and masseter muscles showed typical signs of
hyperactivity, characterized by compound muscle action potential amplitude alterations.
Intervention and Outcome: After clinical evaluation, he was treated with BTX-A to reduce
masseter and temporalis muscle hyperactivity. After 3 days of treatment with BTX-A, with
each masseter muscle injected with a dose of about 40 mouse units with a dilution of 1 mL
and with temporal muscle bilaterally injected with 25 mouse units with the same dilution, a
decrease in bruxism symptoms was reported. Neck pain also decreased after the first treatment
(visual analog scale of 2/10) and then resolved completely. After 4 weeks, electromyography
showed the reduction of muscle hyperactivity with a decrease in the amplitude of the motor
action potential. The same reduction in signs and symptoms was still present at assessment
3 months posttreatment.
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Conclusion: These findings suggest that BTX-A may be a therapeutic option for the treatment
of bruxism and related disorders.

© 2010 National University of Health Sciences.
Introduction with developmental disabilities, specifically, profound/
In the last 20 years, botulinum toxin type A
(BTX-A) has been used as a therapeutic instrument to
treat a variety of conditions characterized by muscular
and gland hyperfunction. Recent reports have indicated
that BTX-A is safe and effective in the treatment of
neuromuscular disorders such as focal, segmental
dystonia (torticollis, oromandibular dystonia, laryngeal
dystonia, writer's cramp); hemifacial spasm1; and
hypersecretory disorders such as hyperhidrosis and
sialorrhea.2-4 Botulinum toxin type A injected into the
skeletal muscle belly prevents the release of acetyl-
choline from the presynaptic axon of the motor
endplate and blocks signal transmission at the neuro-
muscular junction. This process reduces muscle
contraction, inducing a weakness condition.

Bruxism is a particular form of dystonia, a psycho-
physiologic disorder, and a common clinical issue in
dentistry.5 Bruxism, defined as forcible clenching or
grinding of the teeth, or a combination of both, has long
been regardedas adisorder requiring treatment.6-8Bruxism
also been defined as (a) the parafunctional grinding of
teeth and (b) an oral habit consisting of involuntary
rhythmic or spasmodic nonfunctional gnashing,
grinding, or clenching of the teeth, in other than
chewing movements of the mandible, which may lead
to occlusal trauma—also called tooth grinding or
occlusal neurosis, according to the Glossary of
Prosthodontic Terms.9 Bruxism is often classified as
diurnal (occurring when the individual is awake) or
nocturnal (occurring when the individual is sleep-
ing).6 In addition, bruxism may be audible (when
teeth are grinding) or inaudible (when teeth are
clenched).5 For a more operational definition, the
American Academy of Sleep Medicine defined noc-
turnal bruxism as a sleep-related movement disorder
characterized by grinding or clenching of the teeth
during sleep, usually associated with sleep arousal.10

Bruxism, as dystonia, is characterized by pain and
exacerbated by fatigue, stress, and emotional
extremes. Chronic bruxing often leads to abnormal
wear on teeth, damaged bone and gum structures, oral
or facial pain, headaches, tooth sensitivity, and
potentially tooth loss.5,6 Although data are limited,
bruxism appears to be more common in individuals
severemental retardation, autism spectrumdisorders, and
Down syndrome.11

In the general adult population, the prevalence based
on the self-reporting of clenching of the teeth during
waking hours is about 20%, whereas the prevalence of
clenching during the sleeping hours is about 10% and
that of grinding of the teeth during the sleeping hours
ranges from 8% to 16%.12-15 Incidence of self-reported
nocturnal bruxism in 4 large samples of college
students increased from 5.1% to 22.5% over the period
1966-2002.16 Moreover, incidence appeared to be
equally common in males and females but appears to
occur more often in adults than in children.17

Traditionally, bruxism has been treated with mouth
guards to prevent dental wear; but in several cases,
mouth guards can increase the risk of wear of the
temporomandibular joint and myofascial pain.6 Myo-
fascial pain is described as a muscle hyperactivity
involving facial pain related to temporomandibular
disorders (TMDs), a craniofaciocervical dysfunction
not completely understood.18,19 Usually, masseter and
temporal muscle hyperactivity determines tension
headaches and neck pain.20,21 Therefore, it was
hypothesized that the temporal and masseter muscles
could be involved into the pathogenesis of bruxism; so
BTX-A can be used to decrease the hyperactivity of
these muscles for reducing this condition.22-24

There are several reports in the literature, including a
few randomized controlled studies (RCTs) and system-
atic reviews,11,25-27 of the favorable effect by botulinum
toxin on craniofacial and neck pain as well as bruxism.
However, the previous studies have not investigated the
effect of botulinum toxin on neck pain caused by
bruxism, only jaw pain due to bruxism or neck pain due
to cervical dystonias.18-21,28 Because neck pain is
commonly coexisting with craniofacial pain in TMD,
this case report may be of interest. The following is a
case report of a patient presenting with nocturnal
bruxismwith related neck pain and treated with BTX-A.
Case report

The patient in this case was a 27-year-old man with
neck pain related to bruxism. Anamnesis was negative
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for whiplash injuries. The patient had complete
dentition and no periodontal problems or acute
inflammatory oral diseases. His wife reported hearing
tooth-grinding sounds during the night. Therefore, the
onset of this condition was unclear; but it was present at
the age of 23 years, when he started to sleep with his
wife. Moreover, this condition appeared spontaneous-
ly; but it worsened during stressful periods. When he
got up, he had difficulty in active mouth opening and
chewing with pain at 15° of mouth opening. He
experienced neck pain at rest. Occasionally, this patient
suffered from headaches in the temporal muscle region
when he awakened in the morning. He was treated for 2
months with a benzodiazepine (lorazepam tablet 2 mg,
1 tablet per day at night), physiotherapeutic interven-
tion, cranial manipulation, and a nocturnal mouth guard
to alleviate bruxism symptoms, without positive
results. The patient had joint sounds caused by masseter
hyperactivity during the night that persisted also with
the nocturnal mouth guard. Moreover, he had difficul-
ties on awakening in the morning with this treatment
with benzodiazepines, which was withdrawn.

Physical examination included palpation of the
masticatory and neck muscles, palpation of the
temporomandibular joint, examination of the oral
cavity, assessment of the temporomandibular joint,
and neck movements. At muscle palpation, the masseter
and temporalis muscles were tender bilaterally. On
voluntary contraction, he had masseter and temporalis
hypertrophy, although no limitations of cervical range
of motion were found. On the basis of the participant's
self-report and the clinical oral examination, and using
the diagnostic criteria proposed by the American Sleep
Disorder Association29 and revised by the American
Academy of Sleep Medicine,10 a nocturnal bruxism for
this patient was diagnosed. In particular, the patient was
aware of tooth-grinding sounds during sleep as reported
by his wife; and also, the following criteria were
present: jaw muscle pain and jaw lock upon awakening,
and masseter muscle hypertrophy upon voluntary
forceful clenching. Furthermore, jaw muscle activity
was not better explained by another current sleep
Fig 1. Questionnaire for detecting bruxers.30
disorder, medical or neurologic disorder, or medication
use or substance use disorder. Moreover, on a
questionnaire for detecting bruxers (Fig 1),30 the patient
gave a positive response to 3 of the 6 items presented
(tooth-grinding sounds during sleep, jaw fatigued on
awakening in the morning, and temporal headaches on
awakening in the morning). Subjects who were
classified as bruxers based on a history and clinical
examination gave a positive response to at least 2 of the
6 items.30 Neck pain was measured with the numeric
pain scale and scored 7 of 10 on a 10-cm horizontal axis
between a left end point of “no pain” and a right end
point of “worst pain ever.”Radiographic examination of
the cervical spine was negative for anatomical altera-
tions. Surface electromyography of the temporalis and
masseter muscles showed typical signs of hyperactivity,
characterized by compound muscle action potential
amplitude alterations.

After this clinical evaluation and after 2 months from
the benzodiazepine withdrawal, he was treated with
BTX-A to reduce masseter and temporal muscle
hyperactivity. This combination can do more benefit
than the masseter-only injections.20,21 Botulinum toxin
type A was administered using specific guidelines as
indicated in other reports.11 The dose of BTX-A
(Xeomin; Merzpharma, Frankfurt, Germany) injected
into each masseter muscle was 40 mouse units (MU)
with a dilution of 1 mL, whereas 25 MU with the same
dilution was injected into the temporalis muscles
bilaterally. A 1-mL syringe and a 26-gauge needle
was used, with 2 injection points. All injections were
administered with electromyographic guidance. The
injections were placed in the masseter muscles using
the linear electronic probe Technos with 7.5 to 13 MHz
(Esaote, Genoa, Italy) to avoid the injection into the
parotid glands. The patient tolerated this procedure
well. There was no evidence of muscle atrophy, jaw
dislocation, or infection 3 days after injection.

The wife of the patient reported a decrease in his
bruxism symptoms 3 days after treatment. On the
questionnaire for detecting bruxers, the patient gave no
positive response to the 6 items presented. The patient
also reported that neck pain decreased after the first
treatment (numeric pain scale score 2/10) and then
resolved completely. A new electromyographic exam-
ination was repeated after 4 weeks to observe for the
presence of chemical denervation as a consequence of
the action of botulinum toxin. This interval was chosen
because it is the mean time to observe electromyo-
graphic signs of denervation after nerve damage. An
improvement was observed in the reduction of muscle
hyperactivity with a decrease in the amplitude of the
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motor action potential related to the neuromuscular
block caused by BTX-A. Assessment at 3 months
posttreatment revealed that the clinical improvements
were still present. The patient gave consent to have the
details of his health condition published without
including personal identifiers.

Discussion

In the present report, the clinical improvement of a
27-year-old man with nocturnal bruxism and related
neck pain after a treatment of BTX-A injections in the
masseter and temporal muscles bilaterally was
described. Bruxism involves jaw clenching and grind-
ing of the teeth, commonly causes myofascial pain, and
is often resistant to treatment.

The etiology and neurologic mechanisms that
generate nocturnal bruxism are not well understood.
The 3 major hypothesized causes of nocturnal bruxism
are neurologic factors, peripheral stimulus, and psy-
chogenic elements.6 In the past, morphologic factors,
such as occlusal discrepancies and deviations in the
anatomy of the bony structures of the orofacial region,
have been considered the main causative factors for
bruxism.31 During the past decade, however, a number
of studies have demonstrated the major role played by
central factors in the development of nocturnal
bruxism32,33; and a growing body of evidence suggests
that it appears to be induced within the central nervous
system and, in part, is associated with the phenomenon
of arousal reactions during sleep.32 Several studies have
shown that changes in the input feedback of peripheral
oral receptors (eg, alternation in the occlusal contact
relationship and an increased vertical dimension)
temporarily diminish, but do not stop, bruxism.31 In
addition, bruxism appears to be modulated by various
neurotransmitters in the central nervous system. More
specifically, disturbances in the central dopaminergic
system have been described in relation to bruxism.
Furthermore, factors like medication (eg, L-3,4-dihy-
droxyphenylalanine, selective serotonin reuptake inhi-
bitors, propranolol),6 (illicit) drugs, genetics, trauma,
and neurologic and psychiatric diseases may be
involved in the etiology of bruxism.31 Psychosocial
factors such as stress and personality are frequently
mentioned in relation to bruxism as well. However,
research into these factors comes to equivocal results
and needs further attention. Taking all of the evidence
together, nocturnal bruxism seems to be mainly
regulated centrally, not peripherally. Diurnal bruxism
should be differentiated from nocturnal bruxism
because the 2 conditions occur under different circum-
stances. Diurnal bruxism, which mainly consists of
clenching, is acquisitive behavior.6

Published studies concerning BTX-A treatment of
bruxism describe successful treatment of bruxism
associated with TMD or traumatic brain injury.23,28

Usually, bruxism and other TMDs are associated with
neck and myofascial pain20,21 with muscle hyperactivity
without specific anatomical modification. Among the
jaw elevator muscles, the masseter and temporalis
muscles are those most often assessed in clinical
evaluations and injected with BTX-A, with great
clinical success. The reduction of muscle hyperactivity
may determine a reduction of tension in all cervical
muscles and pain relief because the stomatognathic
apparatus is composed of all of the head and upper
cervical structures pertaining to the digestive apparatus,
including the oral cavity, the teeth and supporting
bones and gingivae, the tongue, the salivatory glands,
the pharynx, the masticatory muscles, and the tempo-
romandibular joint. In fact, the mandibular and neck
muscles act as an integrated structure; and alterations in
one part can derange other ones.34-37 In most of the
studies we reviewed, BTX-A was found to be
efficacious without adverse effects if correctly injected.
The injections in masseter and temporal muscles were
preferable to obtain a greater effect than masseter
muscle treatment alone. Usually, the dose ranged from
25 to 50 MU with 1 mL dilution in 2 to 3 sites of
injections to avoid the diffusion and weakness in
surrounding muscles not injected.38

Various treatment modalities have been reported to
be useful for bruxism and related disorders,39-46 but
there is no general agreement as to what is the best
therapeutic option. Other intervention approaches to
bruxism and associated TMD include drugs,39,40

prosthodontics, dental surgery, and behavior modifica-
tion.11,41 Physical therapymodalities including exercise
interventions (isokinetic stretching exercises and man-
dibular exercises),42,43 manual therapy,44 and electro-
physical modalities (shortwave diathermy, ultrasound,
low-intensity laser therapy, biofeedback training, mus-
cular awareness relaxation therapy, and transcutaneous
electrical stimulation).44 Chiropractic care (temporo-
mandibular joint mobilization, myofascial therapy,
trigger point therapy, and cranial manipulation)45,46

may also provide conservative management of TMD.

Limitations

Some limitations in this study have to be considered.
In fact, a polysomnograph in a sleep laboratory,
currently considered as the most specific and accurate
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method for evaluating bruxism activity,47,48 was not
performed for this patient. Moreover, as for any case
report, the findings may have been due to the natural
history of the condition, concurrent life events, other
treatment modalities used by the patient in the same
period, etc. In addition, it was not clear if the patient's
neck pain was causally related to his bruxism. The 2
conditions could be also only coincidental.
Conclusion

The treatment of bruxism and TMD could be another
use for the ever-expanding possible indications for
BTX-A. Nonetheless, large randomized controlled
trials on BTX-A treatment of bruxism and related
disorders are needed to create guidelines for dosages,
dilutions, muscles, and sites of injections and to
determine more conclusively that this treatment modal-
ity is effective in treating neck pain related to bruxism.
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