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Purpose: This study aims to evaluate the changes in soft tissue thickness of the masseteric re-
gion after injection of botulinum toxin type A (BTX-A).

Methods: Twenty-four data acquired from medical records were classified into 4 groups: brux-
er group that received masseter muscle injection only (M-B), bruxer group that received both 
masseter and temporalis muscle injections (MT-B), non-bruxer group that received masseter 
muscle injection only (M-NB) and non-bruxer group that received both masseter and tempora-
lis muscle injections (MT-NB). Injection dose of BTX-A was 30 units for each masseter muscle 
and 20 units for each temporalis muscle. We measured the reduced thickness of the masseteric 
region before and after 12 weeks after injection using cone-beam computed tomography.

Results: Among the patients that received both masseter and temporalis muscle injections, 
bruxer group showed a tendency to have more reduction in masseter muscle thickness than 
non-bruxer group. The difference in reduced thickness between M-B and MT-B tended to show 
greater than the difference between M-NB and MT-NB.

Conclusions: In case of masseter hypertrothy patients with bruxism there was a tendency to 
show a difference in reduced thickness of soft tissue between the group that received both mas-
seter and temporalis muscles injection and the group that received masseter muscle injection 
only hence a thorough inspection before the injection of BTX-A is condisered to be needed.
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muscle tension and pain, temporomandibular disorders 

(TMDs), neck and shoulder pain and headaches.

The treatment modalities for bruxism are psychotherapy 

(including stress management), biofeedback therapy and 

occlusal appliance therapy. Since Moore and Wood1) and 

Smyth2) reported bruxism reduction in their studies about 

masseteric hypertrophy, botulinum type A (BTX-A) has 

been used therapeutically for treatment of bruxism.

BTX-A is one of 8 toxins produced by clostridium botuli-

num. BTX-A attaches to the presynaptic nerve endings and 

plays a role in blocking muscle contraction by inhibiting 

the release of acetylcholine in the neuromuscular junction. 

The subunit with molecular weight of 50 kDa in types B, D, 

INTRODUCTION

Tooth clenching is continuously maintaining a static con-

dition of maximum intercuspitation. This refers to the oc-

clusal positioning of the mandible where complete intercus-

pation of the opposing teeth occurs. Teeth bruxing is a dy-

namic condition of maximum intercuspitation that refers to 

a forceful movement of the mandible from side to side.

The American Academy of Orofacial Pain has defined 

bruxism as the collective term for oral habits including 

clenching, bracing, gnashing and grinding of the teeth. It 

is a destructive and continuous habit which causes non-

functional teeth wear and pain, periodontitis, masticatory 

Original
Article

JOMP
        Journal of Oral Medicine and Pain

Copyright  Ⓒ 2014 Korean Academy of Orofacial Pain and Oral Medicine. All rights reserved.



56  J Oral Med Pain  Vol. 39  No. 2, June 2014

www.kaom.org

the masticatory muscles, but there was no study compar-

ing the treatment effect of each. The aim of this study was 

to find out whether there was any difference in reduced 

thickness of soft tissue when BTX-A was injected into mas-

seter only compared with when BTX-A was injected into 

both masseter and temporalis muscles and also the effect of 

each muscle injection on bruxism patients. This study is ap-

proved by the Institutional Review Board of Pusan National 

University Dental Hospital (PNUDH-2013-033).

MATERIALS AND METHODS

1. Subjects
We used the records of the patients who had visited at 

Goodwill Dental Hospital Deokcheon (Busan, Korea) from 

2012 to 2013 with the chief complaint of masseteric hyper-

trophy and had received botulinum toxin treatment. The 

patients who received any other dental treatments were ex-

cluded except the patients wearing orthodontic appliances. 

The patients were recommended to receive both masse-

ter and temporalis muscle injections but the injection was 

given into masseter only or into both masseter and tempo-

ralis muscles according to their choices. The subjects were 

all women and none of them had known systemic disease, 

pregnancy, possible pregnancy or any other specific medical 

history and were not taking any regular medications such 

as anti-depressants. Age ranged from 22 to 41 (25.21±4.42) 

years.

2. Methods
The preliminary questionnaires were done and the fol-

lowings were included in bruxism section: (1) no bruxism, (2) 

patients were unaware about their bruxism but happened 

to be told by others, and (3) self-awareness of bruxism. The 

patients who answered no bruxism were classified into NB 

group while the patients who answered that they had brux-

ism into B group. The patients were also classified accord-

ing to the botulinum toxin injection sites and M group re-

ceived masseter injection only whereas MT group received 

both masseter and temporalis injections. The thickness of 

soft tissue at first visit and after botulinum toxin injection 

were compared. 

BTX-A, Meditoxin (Medytox, Cheongwon, Korea) which 

F, G acts at synaptobrevin; the subunit in types A, C, E acts 

at synaptosomal-associated protein; and the subunit in type 

C acts at syntaxin which results in the inhibition of the re-

lease of acetycholine. Among the 8 toxins, BTX-A shows 

the most potent effect and highest duration time.3) New 

nerve sprouts grow from 4 days after injection and form 

new neuromuscular synapses with the adjacent muscle 

hence temporarily restoring the role of parent terminals.4,5) 

After 4 weeks, parent terminals gradually recover and the 

function of the nerve sprouts reduce. After 3 months of the 

injection the original nerve endings are known to be fully 

recovered to the extent where they are indistinguishable 

from the ones before the injection. 

There have been many previous studies about BTX-A 

application to patients with bruxism. Lee et al.6) reported 

that masseter muscle injection alone was effective whereas 

Guarda-Nardini et al.7) showed both masseter and tempora-

lis muscle injections were effective. There was also a study 

which had compared the effect of botulinum toxin injection 

with that of occlusal stabilization splint in bruxism patients. 

The study concluded that there was no difference in the ef-

fectiveness. In this study BTX-A was injected into masseter 

muscle only of the experimental group.8) The other study 

compared the effect of BTX-A using electromyography 

(EMG) and both masseter and temporalis muscle of bruxism 

patients were injected in this study.9)

Sohn et al.10) investigated whether or not the presence of 

bruxism influences the treatment effect of the BTX-A injec-

tion into masseter muscle. They reported that regardless of 

the presence of bruxism, all subjects showed significantly 

reduced masseter muscle thickness at 3 months after injec-

tion and that bruxism may influence the recovery of atro-

phic masseter and decrease occlusal force due to BTX-A in-

jection. There was a comparative analysis experiment with 

4 groups that were classified by the injection sites of masse-

ter only and both masseter and temporalis muscles and by 

the used materials of saline and BTX-A. It was found that a 

significant reduction in muscle fiber size was found in the 

group with BTX-A injection into both masseter and tempo-

ralis muscle.11) 

The previous studies about BTX-A application in bruxism 

evaluated its efficacy by injecting into masseter and tempo-

ralis muscles which are easy to approach externally among 
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Jose, CA, USA) and the point which were thought to be 

the nearest to the injection site was marked at the position 

where the line drawn from the center of coronoid process 

crossed the center of mandibular body and measured.

Images before and after injection were superimposed and 

the position to be measured was superimposed as precisely 

as possible to reduce the error made by the position of mea-

surement to a minimum (Fig. 1). Total lengths of the images 

were measured on the basis of the axis. The distances be-

tween the external surfaces of the mandible were also mea-

sured and the differences between the two sets of measure-

ments were used as the results.

Statistical analysis of the collected data was done us-

ing IBM SPSS Statistics 20.0 (IBM Co., Armonk, NY, USA). 

Normality test was done and independent t-test was per-

formed. Significant level was 5% in this study (p<0.05).

RESULTS

1. Comparison between M group and MT group 
The classification for this study were as follows (Table 

1). The measurements for M group (Table 2) and MT group 

(Table 3) were as follows. 

The average reduced thickness of soft tissue in the sub-

jects was 4.11 mm and in comparison of the reduced thick-

ness of masseter muscle according to injection sites, the 

group that received both masseter and temporalis muscle 

injections tended to show slightly more reduction in masse-

ter muscle thickness than the group that received masseter 

muscle injection only (Table 4). 

2. Comparison according bruxism 
In comparison of soft tissue width between bruxer group 

contained 100 units of vacuum-freeze dried BTX-A per one 

vial was diluted with 1.0 mL of sterile, non-preserved nor-

mal saline (0.9% sodium chloride) to a concentration of 

10.0 unit of BTX-A per 0.1 mL.

Insulin syringe of 0.5 mL was used. The 3 injection sites 

corresponded to area of greatest muscle mass in lower third 

of each masseter muscle were marked and injected and 

the distance between each site was about 1 cm. In case of 

temporalis muscle, 5 sites from anterior and middle parts 

of temporalis muscle were marked and injected each side. 

Thirty units of BTX-A was injected into each masseter mus-

cle of M group. For MT group patients, 30 units of BTX-A 

was injected into each masseter muscle as well as 20 units 

of BTX-A into each temporalis muscle. Cone-beam com-

puted tomography (CBCT) was taken in a relaxed condition 

of masticatory muscle before and 12 weeks after injection. 

Acquired images of CBCT before and after injection were 

reconstructed and analyzed using Invivo5 (Anatomage, San 

Fig. 1. Superimposed cone-beam computed tomography image and 

measurement of soft tissue changes (arrow).

Table 1. Classification for study

                          Classification (group)
Subject

(No.)

M-NB Non-bruxism patients injected into masseter muscle

MT-NB Non-bruxism patients injected into masseter and temporalis muscle

M-B Bruxism patients injected into masseter muscle

MT-B Bruxism patients injected into masseter and temporalis muscle

Total

Age (y), mean±standard deviation

  6

  7

  6

  5

24

25.21±4.42
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and non-bruxer group at first visit, the bruxer group showed 

a tendency to have greater soft tissue width (Table 5). 

Among the patients in the group that received masseter 

muscle injection only, the non-bruxer group tended to show 

more reduction in masseter muscle thickness (Table 6).

Among the patients in the group that received both mas-

seter and temporalis muscle injections, the bruxer group 

tended to report more reduction in masseter muscle thick-

ness (Table 7).

In comparison between respective bruxer groups within 

Table 3. The changes in soft tissue thickness after botulinum toxin 

injection in MT group (mm)

MT S1 S2 S1-S2

1

2

3

4

5

6

7

8

9

10

11

12

Mean±SD

30.66

28.03

36.52

40.24

33.36

44.69

32.43

35.28

25.64

36.87

37.91

37.02

34.89±5.26

27.35

24.16

29.17

35.43

31.15

41.18

28.82

31.59

23.26

30.68

32.53

33.44

30.73±4.85

3.31

3.87

7.35

4.81

2.21

3.51

3.61

3.69

2.38

6.19

5.38

3.58

4.16±1.52

MT, the group received both masseter and temporalis muscle injec-

tions; S1, soft tissue width at first visit; S2, soft tissue width after 12 

weeks; S1-S2, reduced thickness from first visit until 12 weeks after; 

SD, standard deviation.

Table 4. Comparison of the reduced thickness of masseter muscle in 

M group and MT group at 12 weeks after botulinum toxin injection 

(mm) 

M MT p-value

S1-S2 4.06±1.35 4.16±1.52 0.863

M, the group received masseter muscle injection only; MT, the 

group received both masseter and temporalis muscle injections.

Statistics by independent two samples t-test.

Values are presented as mean±standard deviation.

Table 5. Soft tissue width in B group and NB group at first visit (mm)

B NB p-value

S1 37.39±3.63 34.68±5.02 0.151

B, group of bruxism patients; NB, group of non-bruxism patients; 

S1, soft tissue width at first visit.

Statistics by independent two samples t-test.

Values are presented as mean±standard deviation.

Table 6. The reduced thickness of masseter muscle in M-NB group 

and M-B group at 12 weeks after botulinum toxin injection (mm)

M-NB M-B p-value

S1-S2 4.18±0.88 3.93±1.78 0.765

S1-S2, reduced thickness from first visit until 12 weeks after; M-NB, 

non-bruxer group who received masseter muscle injection only; 

M-B, bruxer group who received masseter muscle injection only.

Statistics by independent two samples t-test.

Values are presented as mean±standard deviation.

Table 7. The reduced thickness of masseter muscle in MT-NB group 

and MT-B group at 12 weeks after botulinum toxin injection (mm)

MT-NB MT-B p-value

S1-S2 3.79±1.16 4.67±1.93 0.350

S1-S2, reduced thickness from first visit until 12 weeks after; MT-

NB, non-bruxer group who received both masseter and temporalis 

muscle injections; MT-B, bruxer group who received both masseter 

and temporalis muscle injections.

Statistics by independent two samples t-test.

Values are presented as mean±standard deviation.

Table 8. The reduced thickness of masseter muscle in M-B group 

and MT-B group at 12 weeks after botulinum toxin injection (mm)

M-B MT-B p-value

S1-S2 3.93±1.78 4.67±1.93 0.528

S1-S2, reduced thickness from first visit until 12 weeks after; M-B, 

bruxer group who received masseter muscle injection only; MT-B, 

bruxer group who received both masseter and temporalis muscle 

injections.

Statistics by independent two samples t-test.

Values are presented as mean±standard deviation.

Table 2. The changes in soft tissue thickness after botulinum toxin 

injection in M group (mm)

M S1 S2 S1-S2

1

2

3

4

5

6

7

8

9

10

11

12

Mean±SD

37.29

39.15

39.59

29.63

37.33

39.73

35.00

41.68

37.10

33.19

41.01

32.70

36.95±3.67

33.76

35.17

34.36

27.93

33.87

35.04

30.55

39.50

31.71

29.53

34.43

28.89

32.90±3.28

3.53

3.98

5.23

1.70

3.46

4.69

4.45

2.18

5.39

3.66

6.58

3.81

4.06±1.35

M, the group received masseter muscle injection only; S1, soft 

tissue width at first visit; S2, soft tissue width after 12 weeks; 

S1-S2, reduced thickness from first visit until 12 weeks after; SD, 

standard deviation.
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biofeedback therapy and occlusal appliance therapy can be 

included in the management of bruxism.20)

BTX-A which is used in the treatment of masseteric hy-

pertrophy with bruxism recently was used for the first 

time to treat strabismus by Scott21) and the Food and Drug 

Administration officially approved its use for the treatment 

of blepharospam, strabismus and diseases related to facial 

nerve in 1989. Since then Moore and Wood1) and Smyth2) 

reported that BTX-A showed an effect on the reduction of 

bruxism in their studies about masseteric hypertrophy, it 

has been used therapeutically in dentistry. In 1999, Freund 

et al.4) reported the efficacy of BTX-A treatment for TMD. 

Nowadays, BTX-A is used to treat chronic masticatory 

muscle pain such as myofacial pain, bruxism, masseter hy-

pertrophy and mandibular dyskinesia etc. in facial region.22) 

BTX-A can be applied in the treatment of headaches and 

its prevention as well as known to be effective in migraine 

and tension-type headaches.23) Sidebottom et al.24) measured 

pain scores using visual analogue scale before and after 

BTX-A injection in TMD patients and reported that there 

was 52.8% improvement in pain score in masseter muscle 

injected patients whereas 56.9% improvement in temporalis 

muscle injected patients.

Nowadays BTX-A has various indications such as strabis-

mus, blepharospam, cervical dystonia, upper limb spasticity, 

chronic migraine,23,25,26) hyperhidrosis and urinary inconti-

nence etc.22) BTX-A is contraindicated in patients afflicted 

with a preexisting motor neuron disorders like myasthenia 

gravis, patients who are hypersensitive to any of the com-

ponents in BTX-A, patients taking or possible to take ami-

noglycisides (tobramycin, gentamicin) or spectinomycin, 

pregnancy and lactating females. Relative contraindications 

include patients with acute infectious disease, liver disease, 

heart disease and lung disease, active tuberculosis patients 

and patients with blood disease.

There were some studies about BTX-A application in 

management of bruxism. BTX-A was injected into masseter 

and temporalis muscles of the patient who showed severe 

bruxism recovering from a coma27) and the patient who 

showed bruxism after anoxic brain injury secondary to car-

diac arrest and observed dramatic reduction in bruxism.28) 

There was also a report about the use of BTX-A to treat 

masticatory muscle spasm due to an increase in intracranial 

the groups that received masseter muscle injection only and 

the group that received both masseter and temporalis mus-

cle injections, the group that received both masseter and 

temporalis muscle injections showed a tendency to have 

more reduction in masseter muscle thickness than the group 

that received masseter muscle injection only (Table 8). 

DISCUSSION

Bruxism can be defined as the action of non-function-

al clenching or grinding of the teeth during day or night. 

Bruxism is usually limited to the cases of nocturnal, un-

conscious habit but it can appear during daytime both 

consciously and unconsciously. Non-functional activities 

including pencil, nail, cheek or lip biting can appear con-

sciously. Chewing gum continuously also can be included 

in non-functional activity. The etiology of bruxism is un-

certain but it is known to be related to occlusal disturbance, 

genetic factors, allergy, central nervous system disorders 

and psychological factors in general.12-14)

The prevalence of generically identified “bruxism” are 

reported to range from 8% to 31.4%. The prevalence of 

awake bruxism is 22.1% to 31% and the prevalence of sleep 

bruxism is found to be more consistent with 12.8%±3.2%. 

Bruxism activities are found to be unrelated to sex, and a 

decrease with age is described in elderly people.15) In mod-

ern times, emotional stress is considered to be the main fac-

tor influencing bruxism activity. Stress from psychosocial 

factors leads to muscle tension and awakens bruxism in or-

der to reduce this increased muscle activities.16) In the early 

studies, the etiology of bruxism was thought to be related 

directly to occlusal discrepancies, however, recent studies 

are reporting that bruxism originates from the central ner-

vous system.17)

The severity of bruxism also tends to increase with the 

level of stress perceived by the individual. The level of 

perceived stress from the daytime is found to be associ-

ated with the severity of nocturnal bruxism on the day. 

Persistent bruxism can cause hyperactivity or discrepancy 

in masticatory muscles and internal derangement of tem-

poromandibular joint and it can have an influence on myo-

facial pain or tension type headache.18,19)

Psychological therapy (including stress management), 
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tended to show more reduction in soft tissue thickness even 

though the results were not significant. Therefore, both 

masseter and temporalis muscle injections are needed to be 

considered in treatment of masseter hypertrophy patients 

with bruxism. 

The thickness of soft tissue in bruxer group tended to be 

thicker than that of non-bruxer group but there was no sig-

nificant difference in statistics.

In comparison among 4 groups classified by their injec-

tion sites and the presence of bruxism, the bruxer group 

tended to show a big difference in reduced thickness of soft 

tissue according to injection sites compared to the non-

bruxer group. Further studies in larger sample size are con-

sidered to be necessary.

This study has not considered TMD including head-

ache, osteoarthritis, muscle pain and disc displacement etc. 

Therefore further studies about TMD patients group are 

thought to be needed. 

This study compared the difference in reduced thickness 

of soft tissue when BTX-A was injected into masseter only 

and when BTX-A was injected into both masseter and tem-

poralis muscles and also their effect on bruxism and ob-

tained the following results.

In comparison of the reduced thickness of masseter mus-

cle according to injection sites, the group that received both 

masseter and temporalis muscle injections tended to show 

slightly more reduction in masseter muscle thickness than 

the group that received masseter muscle injection only but 

we could notice that there was not much difference in their 

effect. In comparison of soft tissue width between bruxer 

group and non-bruxer group at first visit, bruxer group 

showed a tendency to have greater soft tissue width. This 

implies that bruxism can have an effect on the increase 

in soft tissue thickness. Among the patients that received 

masseter muscle injection only, non-bruxer group showed 

a tendency to have slightly more reduction in masseter 

muscle thickness than bruxer group but the difference was 

small.

Among the patients that received both masseter and tem-

poralis muscle injections, bruxer group showed a tendency 

to have more reduction in masseter muscle thickness than 

non-bruxer group. The difference in reduced thickness be-

tween the group that received masseter muscle injection 

pressure after accident.29) 

According to Amorim et al.30) bruxism patients showed 

increased muscle activities in both masseter and tempora-

lis muscles. The temporalis is a postural muscle controlling 

mandibular movements in excursive function and tempora-

lis muscle activity tends to increase when masseter muscle 

activity decreases.

von Lindern et al.31) reported the reduction in the masseter 

muscles after BTX-A injection into both masseters of mas-

seter hypertrophy patients. Van Zandijcke and Marchau32) 

reported that BTX-A was injected into masseter and tem-

poralis muscles of the patient who showed severe bruxism 

recovering from a coma and observed a marked reduction 

in the bruxism. Ivanhoe et al.28) reported that severe brux-

ism of brain injury patient could be temporarily stopped 

with BTX-A. Reduction in bruxism, change in headache 

symptoms and reduction in masseter area could also be ob-

served in this study according to the subjective reports of 

the patients. 

To et al.33) measured the volume reduction in masseter 

muscle using ultrasonography and EMG after BTX-A in-

jection into both masseter muscle and reported about 31% 

volume reduction in masseter muscle at 3 months after 

injection. Kim et al.34) reported about 22% volume reduc-

tion measured from CT images at 3 months after injection. 

However, our study showed only 11.4%±0.71% reduction. 

The lower percentage results may be due to the fact that 

soft tissue like masseter muscle, fat and skin were not dis-

tinguishable in CBCT images, hence the measurements in 

our study made from the external surface of mandible to 

the epidermis was the total thickness of soft tissue, not the 

exact thickness of masseter muscle in a relaxed condition. 

For the treatment of masseter hypertrophy, BTX-A injec-

tion into temporalis muscles are not included in general. 

According to our study’s results there was no significant 

difference found in reduced thickness of facial soft tissue 

between the group that received masseter muscle injection 

only and the group that received both masseter and tem-

poralis injections. Therefore injection into masseter muscle 

only is thought to be reasonably sufficient when BTX-A is 

injected for esthetic reasons. However, in the case of mas-

seter hypertrophy patients with bruxism, the group that 

received both masseter and temporalis muscle injections 
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only and the group that received both masseter and tem-

poralis muscle injections among bruxers tended to show 

greater than the difference between the two groups among 

non-bruxers. This implies that the correction of both mas-

seter and temporalis muscle have an effect on bruxism.

Our study confirmed that there was only a small differ-

ence found in the reduced thickness in facial soft tissue be-

tween the group that received masseter muscle injection 

only and the group that received both masseter and tempo-

ralis injections and concluded that the injection into masse-

ter muscle only was thought to be reasonably sufficient to 

get a satisfying result when BTX-A was injected for esthetic 

reasons. However in the case of masseter hypertrophy pa-

tients with bruxism, there was a tendency to show a differ-

ence in reduced thickness of soft tissue between the group 

that received both masseter and temporalis muscles injec-

tion and the group that received masseter muscle injection 

only hence a thorough inspection before the injection of 

BTX-A is considered to be needed and further studies are 

considered to be required.
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