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ABSTRACT

Objective: The objective of this study was to evaluate the effectiveness of botulinum toxin injection in the masseter and 
temporalis muscles compared to hard maxillary occlusal splint in management of myofascial pain.

Subjects and Methods: This study was done on forty adult patients suffering from myofascial pain, divided into two groups; 
study group (patients were injected with botulinum toxin A in masseter and temporalis muscles bilaterally), and control group 
(patients were managed by wearing a hard maxillary occlusal splint). The patients were evaluated by electromyogram EMG, Visual 
analogue scale VAS, muscle tenderness, and maximum mouth opening (pain free). 

Results: Control group had a higher significant value of EMG than study group after three months. Control group had a higher 
significant value of VAS than study group after two, three and four weeks, and after two, three and four months. Study group had 
a higher significant value of VAS than control group after one week and six months. Control group had a higher significant value 
of muscle tenderness than study group after one and three months, while study group had a higher significant value of muscle 
tenderness than control group after six months. Study group had a higher significant value of maximum mouth opening (pain free)  
after two, three and four months. Control group had a higher significant value of maximum mouth opening (pain free) after one 
week and six months.

Conclusion: Bilateral injections of botulinum toxin  in masseter and temporalis muscles was a successful treatment for 
myofascial pain.
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INTRODUCTION 

Temporomandibular diseases (TMDs) is a col-
lective term used to describe a number of related dis-
orders affecting temporomandibular joints (TMJs), 
masticatory  muscles and associated structures, all 
of which have common signs and symptoms that in-
clude complaints of facial and TMJ pain, tenderness 

to palpation of face and TMJ, uncoordinated man-
dibular movements and the presence of joint sounds 
(1). Myofascial pain syndrome (MPS) is defined as 
a regional pain disorder of muscular origin char-
acterized by the existence of trigger points within 
muscles (2). The myofascial trigger point (MTrP) 
is, in turn, defined as a palpable and hyperirritable 
nodule located in a taut band of muscle. Stimulation 
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of this point produces two characteristic phenom-
ena: referred pain, and sudden contractions of the 
taut band, which is called the local twitch response 
(LTR). Usual treatment of temporomandibular 
myofascial pain is a combination of pharmacologi-
cal and splint therapy, which produces a temporary 
relief of painful symptoms. However, pharmaco-
logical treatments soon reach the limit of therapeu-
tic efficacy and they are also associated with side 
effects (gastrointestinal disorders, drug interactions 
and adverse reactions), so that the current trend is 
the search for alternative treatments (3).

Botulinum toxin (BTX/Botox) is a potent bacte-
rial neurotoxin produced by the anaerobic bacteri-
um Clostridium botulinum. Botulinum toxin acts by 
blocking neuromuscular conduction and produces 
muscle paralysis, atrophy and weakness. The toxin 
has been extensively used for the control of invol-
untary muscle spasm and for cosmetic treatment (4). 

Botulinum toxin has also been used for the treatment 
of hyperfunctional muscles or muscle spasm(5,6).

Hence, the purpose of this study was to evaluate 
the effectiveness of intramuscular injections of 
botulinum toxin in management of patients with 
myofascial pain compared to conservative treatment 
(occlusal splint).

SUBJECTS AND METHODS

This study was done on forty adult patients 
suffering from myofascial pain, divided into two 
groups. In the study group patients were injected 
with botulinum toxin A in masseter and temporalis 
muscles bilaterally, and in the control group 
they were managed by wearing a hard maxillary 
occlusal splint. The patients were evaluated by 
electromyogram EMG, Visual analogue scale VAS, 
evaluation of muscle tenderness, and maximum 
mouth opening (pain free).            

FIG (1) a; Measurement of maximum interincisal mouth opening (pain free) using vernier digital electronic caliper, b; Palpation 
of anterior vertical fibers of temporalis muscle, c; Palpation of middle oblique fibers of temporalis muscle, d; Palpation 
of posterior horizontal fibers of temporalis muscle e; Palpation of masseter muscle, f; Electromyogram device, g; Needle 
EMG of the masseter muscle, h, Needle EMG of the temporalis muscle ,i, Injection of masseter muscle with botulinum 
toxin, j, Injection of temporalis muscle with botulinum toxin, k; Maxillary occlusal splint, l; Frontal view showing maxil-
lary occlusal splint .
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Patients fulfilled the following criteria were in-
cluded in this study: Age: 20-40 years old, suffering 
from chronic myofascial pain,  limited jaw move-
ment, having  headache, and  no physical evidence 
of internal derangement either with or without  
reduction.

Any patient with one of the following conditions 
was excluded from this study; Allergy to BTX-A 
(determined by skin test), active inflammation or 
infection at the proposed injection site, chronic 
degenerative neuromuscular disorders, history 
of any treatment for bruxism and/or TMD during 
six months prior to the study, previous surgery in 
TMJ and muscles, osteoarthritis, TMJ dislocation, 
internal derangement, and pregnancy and lactation.

Sample size calculation

According to analyses of the pain score, sample 
size calculation was undertaken via G power version 
3.1 statistical software using (4.2 ±2.9 for group I 
and 1.9± 0.97 for group II) : an alpha-type error of 
0.05, a power test of 0.95, with Effect size used in 
calculation: d= 1.0636926.a total sample of at least 
40 subjects 20 subjects for each group) appeared to 
be sufficient.

RESULTS

EMG recordings of the masseter and temporalis 
muscles obtained from study group patients injected 
with Botox, after three months of injection, showed 
a significant decrease in muscles amplitude espe-
cially muscles with high amplitude. And after six 
months, EMG readings elevated to the level of read-
ings before injection or slightly less. And in con-
trol group patients who wore occlusal splints, they 
show no significant change in muscles amplitude 
over months. Control group had a higher significant 
value of EMG than study group after three months.

VAS obtained from study group patients injected 
with Botox showed a significant decrease after 
two, three and four weeks, and after two, three, and 

four months, and started to increase significantly 
after five months to reach nearly the original value 
or slightly less after six months. But in control 
group patients who wore occlusal splints, showed 
significant decreases, but less than those of Botox 
group till four weeks, then values remained constant 
till reaching six months.

Control group had a higher significant value 
of VAS than study group after two, three and four 
weeks, and after two, three and four months.

Study group had a higher significant value of 
VAS than control group after one week and six 
months.

Regarding muscle tenderness of temporalis and 
masseter muscles in study group patients injected 
with Botox, the level of tenderness showed a sig-
nificant decrease after one and three months, and  
showed a significant increase to reach nearly the 
original value or slightly less after  six months of 
injection. In control group patients who wore occlu-
sal splints, the level of tenderness in masseter and 
temporalis muscles showed a significant decrease 
after one and three months, and remained constant 
after six months. Control group had a higher signifi-
cant value of muscle tenderness than study group 
after one and three months, while study group had 
a higher significant value of muscle tenderness than 
control group after six months.

Regarding maximum mouth opening (pain free) 
calibration obtained from study group patients in-
jected with Botox, it significantly increased after two 
weeks till reaching the fifth  month when it started 
to decrease, but in control group patients who wore 
occlusal splints, it showed an insignificant increase. 
Study group had a higher significant value of maxi-
mum mouth opening (pain free) than control group 
after two, three and four months. Control group had 
a higher significant value of maximum mouth open-
ing (pain free) than study group after one week and 
six months.
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TABLE (1): Comparison between the two studied 
groups according to mean maximum interincisal 
mouth opening, VAS, masseter muscle tenderness, 
and temporalis muscle tenderness.

Study group Control group
P

Mean ±SD Mean ±SD

Maximum interincisal mouth opening

Before 36 3.33 37 3.94 0.55

After 1 week 21 3.94 37 3.94 0.00

After 3 months 44.3 3.85 39.2 4.27 0.008*

After 6 months 37.4 3.69 39.2 3.94 0.30

VAS

Before 8.6 1.07 8 1.49 0.31

After 1 week 9.8 0.42 8 1.84 0.007*

After 3 months 0.2 0.07 4.1 1.58 0.00*

After 6 months 8.4 1.07 4.1 1.26 0.00*

Masseter muscle tenderness

Before 2.40 0.52 2.60 0.52 0.4

After 1 months 0.02 0.01 2.20 0.42 0.00*

After 3 months 0.01 0.00 1.30 0.30 0.00*

After 6 months 2.30 0.2 1.30 0.19 0.00*

Temporalis muscle tenderness

Before 2.40 0.52 2.40 0.52 1

After 1 months 0.01 0.00 1.80 0.42 0.00*

After 3 months 0.01 0.00 1.20 0.52 0.00*

After 6 months 2.30 0.2 1.20 0.28 0.00*

TABLE (2): Comparison between the two studied 
groups according to mean EMG amplitude (μV) in 
masseter muscle and EMG amplitude (μV) in tem-
poralis muscle.

Study group Control group
P

Mean ±SD Mean ±SD

EMG amplitude (μV) in masseter muscle

Left masseter

Before 3235.75 586.36 3846.00 997.32 0.112

After 3 months 1609.25 326.61 3843.33 666.65 0.000*

After 6 months 3222.3 187.67 3865.4 572.4 0.0034*

Right masseter

Before 3670.50 1200.61 3792.00 1326.26 0.832

After 3 months 1862.75 1036.06 3656.67 1411.53 0.0045*

After 6 months 3660.54 976.5 3821.6 1228.3 0.935

Study group Control group
P

Mean ±SD Mean ±SD

EMG amplitude (μV) in temporalis muscle

Left masseter

Before 3900.75 483.02 3396.33 574.35 0.466

After 3 months 1949.50 155.38 3283.33 164.99 0.00*

After 6 months 3389.6 417.3 3793.3 189.4 0.012*

Right masseter

Before 2386.00 595.01 2335.67 319.76 0.816

After 3 months 1376.00 201.52 2285.00 291.46 0.00*

After 6 months 2327.2 518.4 2476.3 176.7 0.400

p: p value for comparing between the two studied groups
*: Statistically significant at p ≤ 0.05

DISCUSSION

In this study, preoperative electromyogram 
(EMG) recordings of the masseter and temporalis 
muscles on both sides were obtained from all patients 
in both groups. In each patient, most of  muscles had 
a very high amplitude reading indicating muscle 
hyperactivity; this is in agreement with Shetty et 
al. (7) that correlated bruxism and  myofascial  pain  
with muscle hyperactivity, and  most of  muscles 
had a high score of muscle tenderness (muscle pain) 
due to local muscle soreness, this is as that stated by 
Sinn et al (8).

In study group, bilateral injections of botulinum 
toxin type A in both masseter and temporalis muscles 
reduced the frequency and severity of bruxism and 
myofascial pain in treated patients. These results are 
like the results of Monroy et al. (9) who concluded 
that Botox effectively and safely improved bruxism 
and myofascial pain. They explained that, regardless 
its etiology, bruxism was mediated by contraction of 
the muscles that move the jaw. As botulinum toxin 
simply relaxes and weakness these muscles, so it is 
not surprising that it was beneficial.

Several studies emphasized that the effect of a 
single injection of botulinum toxin type A fades in 
period of around four months, which complies with 
the manufacturer’s recommendations. In this study, 
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at the end of the fourth-month follow up period, all 
patients started to regain their range of maximum 
mouth opening (pain free), and all muscles started 
regain their bite force after 4 months of  botulinum 
toxin type A injection which goes in accordance 
with the results of Bakke et al (10). 

In this study, EMG recordings of masseter 
and temporalis had a significant decrease after 3 
months, and then had a significant increase after 6 
months. This agrees with Lee et al. (11) who reported 
a decrease in EMG in case of bruxism when 80 U 
of botulinum toxin were injected into the masseter 
muscle only for 3 months. In the other study done 
by Jankovic and Tan(12) , they demonstrated that 
injections of 62 U of Botox in each masseter muscle 
could be a safe and effective treatment for severe 
tooth grinding for five months after injection. The 
previous studies concluded that injection of a small 
dose of botulinum toxin in masseter and temporalis 
muscles bilaterally might be more effective than 
injection of a large dose of Botox into the masseter 
muscle only. Grover et al. (13) concluded that Botox 
injection in masseter and temporalis to be of the 
lowest possible dose to achieve the desired effect 
based on the size of masseter and temporalis muscle. 
Also, it is always possible to titrate up to a higher 
dose if necessary, so that Botox dose shouldn’t be 
standardized to every patient.

The results of this study showed that there was a 
significant increase in maximum interincisal mouth 
opening (pain free).Results of the current study 
showed that the peak drop of maximum mouth 
opening (pain free) occurred within the first two 
weeks post-injection, and then started to increase 
from the third week which complies with the study 
performed by Kim et al (14). This also complies with 
the results of earlier studies stating that the injected 
muscle’s action dropped maximally within the 
first fourteen days, which was noted in the study 
performed by Kartoglu et al (15).

The results of this study showed that there was a 
significant decrease in VAS and muscle tenderness. 

This is in accordance with the study performed by 
Kartoglu et al.  (15) who stated that patients showed 
improvement in pain aspects after BTX-A injection 
in both masseter and temporalis muscles.

In this study, VAS increased one week after 
injection, and then decreased, this is due to 
local reactions to Botulinum toxin type A at the 
administration site which commonly include; pain, 
edema, erythema, ecchymosis, headache, and short-
term hyperesthesia (16). In this study, VAS decreased 
two weeks after injection, this is as that shown in the 
results of Lindern et al. (17), Fross (18), who concluded 
that Botox injection decreased both VAS and 
muscle tenderness, and that facial and subjective 
pain decreased over time. Von Lindern et al. used 
BTX-A for eliminating local facial pain and reported 
an improvement in 91% of their subjects(17). One of 
the reasons of decreased pain is the antinociceptive 
effect through blocking the release of inflammatory 
mediators, such as substance P and glutamate (19).

In control group, the occlusal splint had side 
effects as patient incompliance with wearing an 
occlusal splint causing pain and sensitivity in 
teeth. This discomfort usually happens during the 
first few days of wearing the splint. The constant 
use can cause irritation of the patient’s mouth and 
gum tissues, these results were the same results of 
Messing (20).

In this study, the use of hard maxillary occlusal 
splint did not affect muscles activity. This is in 
accordance with the results of Leonardo (21) who 
aimed to evaluate long-term effects of using 
an occlusal splint in patients with bruxism and 
myofascial pain, using electromyography (EMG) of 
superficial masseter and anterior part of temporalis 
muscles, and concluded that there was no significant 
decrease in mean EMG levels over the therapy in 
the muscles. Also, Harada et al. (22) study results 
showed that the occlusal splint reduced the masseter 
muscle activity during the night immediately after 
appliance installation. However, no effects were 
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observed after 2, 4 and 6 weeks of use. The results 
of this study conflict with the results of Okeson(23) 
who studied the effects of occlusal splint in the 
management of bruxism. He concluded that the use 
of the occlusal splint was associated with a reduction 
in motor activity of bruxism. Also, Clark et al. (24) 
showed that occlusal splint treatment resulted in a 
decrease in EMG activities, and Van der Zaag(25) 
observed that, using occlusal splints decreased 
bruxism activity and EMG reading.

The results of this study reported that use of 
hard maxillary occlusal splint did not treat bruxism, 
but decreased significantly both VAS and muscle 
tenderness, and prevented teeth damage. The results 
agree with Macedo et al. (26) who concluded that 
using of occlusal splints did not treat bruxism, 
but decreased VAS and prevented teeth damage. 
All interocclusal appliances temporarily increase 
the patient’s vertical dimension. This effect is 
universal, regardless of treatment goals. It has been 
demonstrated that an increase in vertical dimension 
can be responsible for the symptom reduction (27), 
Dao and Lavigne (28) stated that; occlusal splints 
were proposed to treat bruxism, even though they 
were mainly directed to prevent bruxism-related 
damages (i.e., dental wear facets), rather than 
achieve a therapeutic effect.  Holmgren et al. (29) 
and Harada et al. (22) concluded that the appliance 
did not cure bruxism; it only inhibited the bruxing 
tendency while it is being worn. And this explains 
the results of this study that showed that there 
was an insignificant increase in maximum mouth 
opening (pain free). These studies show that even 
after long term use of an appliance, bruxism returns 
if use of the device is stopped.

CONCLUSION

Bilateral injections of botulinum toxin type A 
(Botox) in both masseter and temporalis muscles 
were a successful treatment for myofascial pain 
dysfunction syndrome for six months.
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