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SUMMARY

Bruxism is defined as abnormal maxillomandibular activity, characterized by grinding and clenching of the teeth, which can lead to
wear on tooth surface, sensitivity, pain in the teeth, jaw, masticatory muscle and temporomandibular joint (TMJ), headache, ear pain, oral
and facial pain, prostheses/implant failure and even tooth loss. Although it is known to be mainly during sleep, but in case of patients"
anxiety, it may also occur during daily life. There are various treatment modalities of bruxism such as oral splint, behavioral approaches,
medications but none is widely accepted. Botox is widely used and accepted both in cosmetic purposes and also noncosmetic conditions such
as cervical dystonia, severe hyperhidrosis, TMJ dysfunction, bruxism and headache. Bruxism related referred otalgia is known to be a
common symptom to ENT clinics. The purpose of this study is to investigate the performance of BTX-A injection to masseter muscle on
bruxism by comparing the pain scores and frequency before the injection and following 2nd and 4th weeks after BTX-A injection. The
reduction of the pain significantly improves the quality of life and botox injection to masseter has found to be quite effective. Although
several limiting factors such as high cost and the probable necessity of repeated injections, in cases with insufficient response to conservative
treatment methods, botulinum toxin may be an alternative and effective treatment for nocturnal bruxism and TMJ oriented otalgia.
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BRUKSIZM OLGULARINDA MASSETER BOTOX UYGULAMASININ AGRI SiDDETI VE SIKLIGI UZERINE
ETKINLIGI

OZET

Bruksizm dislerin sikilmasi ve birbirine siirtiilmesi ile karakterize anormal maksillomandibular aktivite olarak tanimlanir. Dig
hassasiyeti, dislerde agri, ¢ene, ¢igneme kasi ve temporomandibular eklem (TMIJ), bas agrisi, agiz ve yiiz agrisi, protezler / implant
yetmezligi ve dis kaybma yol agabilir. Bruksizm, masseter ve temporalis kaslarinin bilingsiz ve yogun kasilmalari ile iliskili olabilir.
Bruksizmin esas olarak uyku sirasinda oldugu bilinir, ancak hastalarin anksiyete durumuna gore giinliikk yasamda da ortaya ¢ikabilir. Oral
aperey, davranigsal tedaviler, oral medikal ajanlar gibi ¢oklu alternatiflere ragmen netlesmis bir tedavisi yoktur. Botoks; kozmetik amaglh
kullaniminin yani sira servikal distoni, siddetli hiperhidroz, TME disfonksiyonu, bruksizm ve bas agris1 gibi kozmetik olmayan durumlarda
yaygin olarak kullanilmakta ve basaris1 bilinmektedir. Bruksizm ile iliskili otaljinin KBB kliniklerinde sik goriilen bir semptom oldugu
agikardir. Bu ¢alismanin amact masseter kasina yapilan BTX-A enjeksiyonunun, enjeksiyon 6ncesi ve BTX-A enjeksiyonundan sonraki 2. ve
4. hafta agn skorlarim ve sikligini karsilastirarak bruksizm {izerindeki performansini aragtirmaktir. Agrinin azalmasi yasam kalitesini dnemli
Olciide artirmaktadir ve masseter'e yapilan botoks enjeksiyonunun oldukca etkili oldugu bulunmustur. Maliyetinin yiiksek olmasi ve
enjeksiyonlarin tekrarlanmasi gerekliligi gibi bircok sinirlayici faktor olsa da, konservatif tedavi yontemlerine yetersiz yanit alinan olgularda
botulinum toksini noktiirnal bruksizm ve TME kaynakli otalji i¢in alternatif ve etkili bir tedavi olabilir.
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injections are directly applied into the masseter
and/or temporalis muscles to relax these muscles
and reduce the clenching power™*°. The clinical
effects are typically seen on the first week after
the injection, followed by 3 to 8 weeks
maximum effect and the typical duration of the
effect is three to four months®”.

The purpose of this study is to investigate
the performance of BTX-A injection to masseter
muscle on bruxism by comparing the pain scores
and frequency before the injection and following
2nd and 4th weeks after BTX-A injection.

MATERIAL and METHODS

In the period between March 2021-
December 2021, prospective analyses made of
the data of 102 patients (72 female and 30 male)
who underwent BTX-A injections to masseter
muscle for clinically diagnosed as bruxism.
Exclusion criteria ~were TMJ  disorders
(subluxation, dislocation and ankylosis), ongoing
psychological or neuropathy therapy, pregnancy
and lactation. Also, on the basis of the patients"
volunteering; an informed consent was taken to
be a participant of this research. The informed
consent had detailed information about both the
botulinum toxin injection and the research
protocol.

The research protocol was also approved
by the instutional review board of the hospital.

For evaluation of the pain, Visual
Analogue Scale (VAS) forms were completed by
the patients scoring the degree of the pain
between 0 (absence of pain) and 10 (maximum
pain) before the injection and then at 2" and 4™
week after the injection. Patients were also
interrogated about the frequency of the pain due
to bruxism as day/fortnight with a frequency
chart on information form.

The following data were recorded for all
patients; age, sex, duration of the complaint
before the injection, the time that the first effect
was seen, the time when effectiveness started to
be lost and also there was any complaint after
BTX-A injection such as difficulty in speaking,
chewing, smiling.

In all procedures; 100 MU BTX-A
(Botox, Allergan, Inc., Irvine, CA, USA) was
diluted with 2ml of saline solution. For all cases,
a dose of 24 MU of BTX-A was injected into a
single masseter muscle using 0.5 mL insulin
syringe at three points (8 MU/injection).
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The patient was requested to clench the
masseter muscle and a "safety zone" was
detected as the anterior and posterior borderline
of the masseter, the mandibular line and an
imaginary line lying from the ear lobe to the oral
commissure (Figure 1). BTX-A injections were
performed in the safety zone.

Figure 1: Safety zone for the masseter BTX injection,
The patient was requested to clench the masseter
muscle and a "safety zone" was detected as the
anterior and posterior borderline of the masseter, the
mandibular line and an imaginary line lying from the
ear lobe to the oral commissure.

Statistical analysis was performed with
the SPSS (version 20.0, Chicago, USA). The
changes of the VAS scores were tested with the
Friedman test to analyze the variations of the
pain scores. The value of p < 0.05 was
considered statistically significant. The changes
in the frequency of the pain results were tested
with the Friedman test and a value of p < 0.05
was considered as statistically significant. The
binary comparisons of the data were divided into
2 groups as before the injection-the 2™ week
results comparison, the 2™ week results-4th
week results comparison. Each group was
analyzed with the Durbin-Conover test and the
value of p < 0.05 was considered as statistically
significant.
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RESULTS

Evaluation was made of the data of 102
patients with a mean age of 36,5 =+ 7,3 years
(ranging between 23-55 years). The mean
duration of complaint before injection was 5 (1 -
25) years. General information of the cases was
summarized on Table 1.

Five patients had pain on the injection
points which had lasted for 1-3 days. 2 cases had
unilateral marginal mandibular nerve paresis
lasted for 3-4 weeks. None of the cases had
reported dry mouth. There was no statistically
significant change in respect of the maximum
mouth opening. Nine of the cases had not like
the reshapening of the face; less prominent
jawline, longer and thinner cheeks (Figure 2).

Figure 2: Reshapening of the jawline 4 week after
masseter muscle BTX injection.
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The time that effects were first seen was
10.24 + 2.02 days, and the time that the loss of
effectiveness started was 4.16 = 1.21 months.
Nineteen of the cases (12 female and 7 male)
needed additional BTX-A injection to unilateral
masseter muscle because of no significant
improvement in the pain scores at the 2nd week.
These cases declared pain relief on the 4th week
control.

The differences between before injection
and post-injection (2nd week-4th week) pain
values were analyzed with Friedman test and
statistically significant changes were found p
value 0.001 (Table 2).

Bruxism related headache frequency
changes were also recorded, analyzed, tested
with the Friedman test and the results were found
to be statistically significant p value <0.001. The
binary comparisons of the data divided into two
groups as before the injection-the 2nd week
results, the 2nd week-4th week results. Each
group was analyzed with the Durbin-Conover
test and statistically significant changes were
found p value <0.001 (Table 3).

Table 1. General descriptive information of the cases

Sex
Male
Female
Age
Duration of complaint (year)

30 (29.4 %)
72 (70.5%)
36,5+ 7,3
5[1-25]

Descriptive statistics of the participants; number (%) for categorical variables, mean standard deviation

and median[min.-max.] for numerical variables.
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Table 2. The differences of the pain score and pain frequency, before and after BTX-A injection

Median [min. — maks.] p*

Pain (VAS score)

Before BTX-A 5[4 -8]

2nd week 2[2-06] <0,001

4th week 2 [0—4]
Pain frequency (day/fortnight)

Before BTX-A 3[1-75]

2nd week 2[0—-4] <0,001

4th week 1[0-2]

The differences between before injection and post-injection (2" week-4"

week) pain values were

analyzed with Friedman test; descriptive statistics; median values [min. — max.]., p values indicated in
bold were considered statistically significant (p<0.05).

Table 3. Binary comparisons of the pain score and pain frequency

p*

Pain (VAS score)

Before BTX-A - 2. week <0.001

2nd week - 4. week <0.001

4th week - 4. week <0.001
Pain frequency (day/fortnight)

Before BTX-A - 2. week <0.001

2nd week - 4. week <0.001

4th week - 4. week <0.001

The binary comparisons of the data divided into two groups as before the injection-the 2™ week results,
the 2™ week-4"™ week results. Each group was analyzed with the Durbin-Conover test and statistically

significant changes were found p value <0.001.

DISCUSSION

The first usage of BTX-A in the
treatment of bruxism was a young female patient
with a brain injury and a significant reduction in
clenching power was observed during the
effectiveness period of botox'. Since then,
botulinum toxin-A has been used for the
treatment of bruxism for different pathologies
such as cranial/cervical dystonia, Huntington"s
disease and autism'**?.

Both BTX-A and BTX-B serotypes of
botulinum toxin have been approved by the US
Food and Drug Administration for clinical usage
in the treatment of bruxism; Lang reported that
BTX- A showed better pain relief than BTX-B'’.
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In this research, BTX-A was preferred for
masseteric injections in the treatment of bruxism.

Although the pathogenesis of bruxism
remains unclear, it is accepted as multifactorial
etiology in nature. It may occur as a result of
possible physical (malocclusion, sleep apnea) or
psychological conditions (emotional stress,
anxiety, aggressive or hyperactive personality
types). Therefore; the treatment of bruxism could
be difficult for both clinicians and patients,
because most of the cases involve multiple
components such as somatic and psychogenic
components'"'?, Bruxism might lead to pain in
the head, neck, jaw, teeth and TMJ. However,
conservative treatments may be limited in the
resolution of this pain problem. In the past few
years, the usage of botulinum toxin therapy has
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become one of the promising sources of bruxism
management. It was reported that BTX-A
injection reduced the number of sleep bruxism
events'''. Similarly, Santamato et.al reported
that neck pain related to nocturnal bruxism can
be treated with BTX-A injection; 40 MU to each
masseter and 25 MU to each temporalis
muscle'.

In a randomized, double blind, placebo-
controlled trial, Shim et.al reported that a single
BTX-A injection decreased the masseter muscle
contraction intensity in sleep bruxism with
polysomnographic evaluation for 12 weeks'".
The decrease in the muscle contraction power
and intensity reduced the abnormal clenching
activity, bruxism, and this was found to be
similar and compatible with our analyzes.

It was also reported in the literature that
the maximum mouth opening may be increased
after BTX-A injection to the masseter muscle.
Some researchers showed that the interincisal
distance could be induced with BTX-A
injection'>'®!". Altaweel et.al compared intraoral
BTX-A injection with extraoral BTX-A injection
to the lateral pterygoid muscle in patients with
TMI anterior disc replacement with reduction. A
significant improvement in mouth opening was
recorded with both aforementioned approaches'®.
However; the results of our study was not
analyzed through that path due to none of the
patients having previous complaint of limited
mouth opening.

Temporomandibular joint injuries such as
subluxation, dislocation and ankylosis were
exclusion criteria for this research. Fu et.al.
injected BTX-A to the lateral pterygoid muscle
in 5 cases with habitual TMJ dislocation and
became successful; the dislocation was cleared
up from 3 months to 2 years". In a different
research by Robiony, it was determined that
abnormal clenching activity was disappeared
with a single dose of BTX-A injection, further
repeated injections was not required’’. Another
research by Renapurkar et.al compared injectable
agents versus surgery in patients with recurrent
TMJ dislocation and showed that lateral
pterygoid muscle BTX-A injection should be
done to prevent dislocation; neither masseter
muscle BTX-A injection nor temporalis muscle
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BTX-A injection could prevent dislocation®.
The authors claimed that minimally invasive
injectable agents have shown promising results,
with low risk, compared with the surgical
techniques hence they should be the initial

treatment for recurrent mandibular
dislocation!”!*°,
Another controversy about masseter

muscle BTX-A injection is the volume loss of
mandible or osteopenia®**'. There is not enough
data as clinical research in case of mandibular
osteopenia (review). Lee et.al claimed that
repeated injections of BTX-A have caused bone
loss on the mandibular angle, whereas Chang
et.al found out there was not statistically
significant change in bone volume.

The efficacy of BTX-A injection versus
dry or wet needle application for pain control in
bruxism patients, was studied and compared in
various studies. Nowak et.al studied on these
researches in a systematic review and put
forward that dry or wet needle application
techniques were more successful on temporalis
muscle. However, in case of masseter
dysfunction related pain and  bruxism,
statistically significant difference was not found
between the results of aforementioned

- 16
techniques .

The mandibular osteopenia was also
claimed as another adverse effect that related
with high dose or repeated usage of masseter
BTX-A injections. Canales et.al reported a
significant decrease in bone volume of coronoid
and condylar processes that correlated with the
dose of BTX-A. In medium dose group, the bone
loss of coronoid process was observed alone;
meanwhile in high dose group, both coronoid
and condylar processes were affected. However,
in low dose group, BTX-A related bone loss was
not detected and low dose usage was also
recommended by the authors®. Raphael et.al
also studied on temporomandibular complex"
bone volume changes as a result of BTX-A
injections and found out that there was not
statistically significant difference in bone loss
due to multiple BTX-A injections. Nevertheless,
it was also stated that in case of high dose
(>100mU) injections and multiple usage, the
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clinicians should be alerted about muscle and
bone loss of temporomandibular complex™.

In conclusion, Botox therapy seems
promising and beneficial in the treatment of
bruxism, although several limiting factors such
as high cost and the probable necessity of
repeated injections. In cases with insufficient
response to conservative treatment methods,
botulinum toxin may be an alternative and
effective treatment for nocturnal bruxism and
masticatory pain. Future studies with a larger
number of patients are required to confirm the
conclusions that reached in this study.
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