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ABSTRACT

Introduction: Sleep bruxism, one of the common sleep-related movement dis-
orders, occurs in 5% to 8% of the adult population. The findings from botuli-
num toxin studies are supportive of its effectiveness to reduce the intensity of
sleep bruxism episodes.

Aim: The aim of this study was to investigate the effect of a botulinum toxin
type A (BoNT-A) injection in the masseter muscle in the patient with diagnosed
sleep bruxism and masticatory muscle pain using surface electromyography.
Material and methods: A case is reported of a 22-year-old woman who suf-
fered from sleep bruxism and bilaterally masticatory muscle pain within masse-
ter muscle. The BONT-A (Azzalure®, Galderma SA) was injected into each masse-
ter muscle (bilaterally) at a dose of 12 U (Speywood Units/ml) per muscle. Injec-
tions were performed at three points, one point in upper part of masseter mus-
cle (6 U) and two points (3 U each) 1 cm apart at the center of the lower third of
the masseter muscle. Electromyographic activity of the anterior temporalis (TA)
and masseter muscle (MM) for right (R) and left side (L) was evaluated before
(1) 15 minutes after the BTX-A injection (2) and after 3 weeks (3) in three con-
ditions: during resting mandibular position, during maximum intercuspation
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clenching, and maximum voluntary clenching with cotton rolls between teeth.
The 8-channel electromyograph BioEMG lll, compatible with BioPAK Measure-

ment System, was used for the recording.

Results: The masseter muscle activity during maximum intercuspation clench-
ing was reduced immediately and 3 weeks after BTX-A injection (MMR1:
183,4 pV; MMR2: 98,6 uV; MMR3: 17,1 uvV/MML1:80,0 puV; MML2: 43,4 uV; MML3:
10,9 pV). The masseter muscle activity during maximum voluntary clenching
with cotton rolls between teeth was also reduced immediately and 3 weeks
after BTX-A injection (MMR1: 140,0 uV; MMR2: 95,0 uV; MMR3: 17,6 uV / MML1:

177,0 uV: MML2: 88,0 4V; MML3: 15,7 pV).

Conclusions: Functional masseter muscle activity measured by sSEMG was de-
creased immediately and 3 weeks after the botulinum toxin type A injection.

Introduction

Sleep bruxism (SB), one of the common sleep-
related movement disorders, occurs in 5% to 8%
of the adult population [1]. SB is characterized by
teeth grinding and clenching related to teeth de-
struction, pain in the teeth, jaw, masticatory mus-
cle, and temporomandibular joint [2]. The etiology
of sleep bruxism is uncertain. Several risk factors
like tobacco smoking, alcohol, drugs, systemic dis-
eases, stress, trauma, and heredity, appear to have
an important role in the sleep bruxism genesis [3].
Moreover, the interaction between sleep and awake
bruxism may increase the risk for masticatory
muscles pain related to temporomandibular disor-
ders [4]. Masticatory muscle pain and dysfunction,
related to SB, can be caused by masticatory muscle
hyperactivity [5,6]. However, electromyographic
studies in patients with myofascial pain syndrome
do not always show an increase in resting mastica-
tory muscle activity [7].

Various treatment modalities such as an oral
splint, pharmacological management, and behav-
ioral approaches are effective for the management
of SB. Although oral splint is the most commonly
used treatment and considered as the first choice
for protecting teeth from damages, current studies
indicate high efficacy of pharmacological treatment
in patients with bruxism [7,8]. Pharmacological
therapies such as levodopa, clonidine, clonazepam,
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and botulinum toxin type A (BoNT-A) was ef-
fective in decreasing the number of sleep-related
masticatory parafunctions during bruxism events
[7,9-11].

The findings from botulinum toxin studies are
supportive of its effectiveness to reduce the inten-
sity of sleep bruxism episodes [12]. The action of
botulinum toxin is reversible. The effect of toxin
occurs within 1-14 days, peaks at approximately
4 weeks and begins wearing off after 10-12 weeks
[13]. Moreover, BONT-A injection reduced the
intensity of contractions for the masseter and
temporalis muscles during sleep [7]. Hence the
decrease of bruxism episodes associated with the
use of BONT-A may be related to the reduction
of masticatory muscle activity [14]. It seems to be
confirmed by animal studies, in which the mas-
seter muscle activity of the rabbits was signifi-
cantly reduced immediately after BONT-A injec-
tion [15]. Similar results were observed in rats,
in which masseter muscle activity decreased 99%
during the first week after BoNT-A injection
[16]. These observations were also confirmed in
human studies, where a decrease in electromyo-
graphic parameters was also observed after the
use of BONT-A [17].

However, there are still only a few studies on
changes in the bioelectrical activity of masticatory
muscles due to the injection of botulinum toxin in
patients with bruxism.
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Aim

The aim of this study was to investigate the effect of
a botulinum toxin type A (BoNT-A) injection in the
masseter muscle in the patient with diagnosed sleep
bruxism and masticatory muscle pain using surface
electromyography (sSEMG).

Materials and methods

Ethics statement

This study was approved by the ethical commit-
tee of the Medical University of Lublin, Poland
(KE-0254/331/2015). All patients were informed
about the procedures they would undergo and gave
their informed consent to participate in the tests.

Subject description

A case is reported of a 22-year-old woman who suf-
fered from sleep bruxism and bilaterally masticatory
muscle pain within masseter muscle. The patient
has the manifestation of sleep bruxism and masseter
muscle paint within the left and right side.

Measurement plan

The measurement and the injection were made with
the patient seated in a dental chair in an upright po-
sition. The BONT-A (Azzalure®, Galderma SA) was
injected into each masseter muscle (bilaterally) at
a dose of 12 U (Speywood Units/ml) per muscle. In-
jections were performed at three points, one point in
upper part of masseter muscle (6 U) and two points
(3 U each) 1 cm apart at the center of the lower third
of the masseter muscle as shown in Figure 1.

Prior to electrode placement, the skin was
cleansed with 90% ethyl alcohol solution. The
8-channel electromyograph BioEMG III, com-
patible with BioPAK Measurement System, was
used for the recording. The pairs of surface elec-
trodes (Ag/AgCl) were distributed bilaterally on
the anterior temporalis (TA) and masseter muscle
(MM) as shown in Figure 2. For temporalis ante-
rior, electrodes were distributed vertically along
the anterior muscular margin, approximately over
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the coronal suture. For masseter muscle, surface
electrodes were placed at the intersection between
the tragus-labial commissure and the exocanthion-
gonion lines. The reference electrode was placed
on the forehead. Electromyographic activity of the
anterior temporalis and masseter muscles for right
(R) and left side (L) was evaluated before injection
(1), 15 minutes after the BTX-A injection (2), and

Fig. 1.
Botulinum toxin injection

Fig. 2.
The sEMG measurement




after 3 weeks (3) in three conditions: during resting
mandibular position, during maximum intercus-
pation clenching, and maximum voluntary clench-
ing with cotton rolls between teeth.

Results

As presented in Table 1, anterior temporalis activ-
ity in resting mandibular position was reduced im-
mediately after BTX-A injection and increased after
3 weeks. Masseter muscle activity in resting mandib-
ular position was reduced immediately and 3 weeks
after BTX-A injection (Table 1).

As presented in Table 2, the masseter muscle
activity during maximum intercuspation clench-
ing was reduced immediately and 3 weeks after

Table 1.

BTX-A injection (MM, : 183,4 uV; MM, ,: 98,6 uV;
MM,,: 17,1 uV / MM, : 80,0 uV; MM, : 43,4 puV;
MM, ;: 10,9 uV). Anterior temporalis activity during
maximum intercuspation clenching was reduced im-
mediately after BTX-A injection, while after 3 weeks
the activity was increased (Table 2).

The masseter muscle activity during maximum
voluntary clenching with cotton rolls between teeth
was also reduced immediately and 3 weeks after
BTX-A injection (MM, : 140,0 uV; MM, : 95,0 uV;
MM,,: 17,6 uV / MM, : 177,0 uV; MM, ,: 88,0 puV;
MM, ;: 15,7 uV). Anterior temporalis activity dur-
ing maximum voluntary clenching with cotton
rolls between teeth was reduced immediately after
BTX-A injection, while after 3 weeks the activity was
increased (Table 3).

SsEMG activity of temporalis anterior (TA) and masseter muscles (MM) during resting mandibular position

SEMG activity
(uv)

Before

After 15 minutes

After 3 weeks

TA left 2.00

1.37 2.93

MM left 1.41

1.06 1.28

Table 2.

SEMG activity of temporalis anterior (TA) and masseter muscles (MM) during maximum intercuspation clenching

SEMG activity
(uv)

Before

After 15 minutes

After 3 weeks

TA left

53.9 112.8

MM left

43.4 10.9
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Table 3.

SEMG activity of temporalis anterior (TA) and masseter muscles (MM) during maximum voluntary clenching with cotton

rolls between teeth

SEMG activity

(uV)
Muscle

Before

TA left 114.2

After 15 minutes

After 3 weeks

80.0 112.6

MM left

177.0

88.0 15.7

Discussion

Several studies have been reported that botulinum
toxin type A injections are effective for controlling
involuntary orofacial movements during sleep brux-
ism episodes [7,9-11]. It is also worth noting that
BoNT-A injections reduce the frequency of jaw mo-
tor events and decrease bruxism-induced pain levels
[18]. However, just a few works concern changes in
masticatory muscle activity in patients with bruxism
treated with BoNT-A.

The aim of this study was to investigate the effect
of a botulinum toxin type A injection in the mas-
seter muscle in the patient with diagnosed sleep
bruxism and masticatory muscle pain using sur-
face electromyography. It was observed that func-
tional masseter muscle activity measured by sSEMG
was decreased immediately and 3 weeks after the
BoNT-A injection. The results of our study are in
agreement with literature. The results of Zayed et
al. study revealed a gradual and well-established
decrease in muscular activity, which was statisti-
cally significant during the study period for mas-
seter muscle [17]. Similar results were obtained by
Shim et al. The BoNT-A injection decreased the
peak amplitude of EMG burst of sleep bruxism
episodes in masseter muscles [7]. In addition, Lee
et al. reported that the number of EMG bruxism
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events decreased after the botulinum toxin injec-
tion in the masseter muscle but not in the tempora-
lis, which also seems to be in line with our observa-
tions [14].

However, in presented work, the activity of the
masticatory muscles was examined during teeth
clenching during the day. Thus, it remains unclear
how BoNT-A injection works specifically for sleep-
related masticatory EMG activity. Hence, research
should be continued to investigate the activity of
the masticatory muscles during sleep after treat-
ment with BONT-A.

Conclusions

1. Functional masseter muscle activity measured by
SEMG was decreased immediately and 3 weeks after
the botulinum toxin type A injection.
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