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ABSTRACT: 

The objective of this review is to assess and evaluate the previously conducted tests on botulinum toxin as treatment for 

sleep bruxism. Data collection from various studies which inspected about the dosage, injection site, pain levels and 

assessment of bruxism episodes was included. These studies concluded that botulinum toxin is effective therapy for 

bruxism and safer to use. Recent advancement for the treatment of the bruxism as botulinum toxin injection has evolved. 

Botulinum toxin does the paralysis of muscle by binding to the nerve terminal and blocking the release of acetylcholine. 

Sleep bruxism has caused the ill effects on dento-facial structures of the patient suffering from it. 
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INTRODUCTION  

Bruxism has been defined as an oral habit consisting of involuntary rhythmic or spasmodic non-functional gnashing 

,grinding or clenching of teeth.[1] About 85% to 90% of the general population have a history of bruxism to some degree 

during their lifetime(2).Nocturnal bruxism is defined as abnormal maxillo-mandibular activity during sleep, characterized 

by grinding and clenching of the teeth.(3,4) The prevalence of chronic nocturnal bruxism ranges from 20% to 25% in 

children(5), 5% to 8% in adult and 35% in elderly. It leads to various dental and muscular issues which arises due to 

unconscious and intense contractions of masticatory muscles during sleep. (6) There are several treatment modalities for its 

management such as occlusal splint, behavioural approaches and pharmacological management. Although occlusal splint 

is considered to be the first choice for protecting teeth and prosthesis from damage its evidence that it reduces frequency 

of nocturnal bruxism is still lacking(7,8,9).However injecting Botulinum toxin type A, a medicinal form of botox for 

reducing the frequency of nocturnal bruxism has proven to be effective. Hence our aim is to do a review literature of 

randomized controlled trails and nonrandomized studies to evaluate the effect of Botulinum toxin type A on nocturnal 

bruxism and thus justify its usage as an aid for the treatment. 

ETIOLOGICAL FACTOR FOR NOCTURNAL BRUXISM:- 

Sleep bruxism is primarily considered as sleep related movement disorder which has multifactorial etiology and complex 

multisystem physiological processes.(10) Various etiological factors have been proposed such as neurological disorders 

such as Parkinson’s disease, emotional stress, anxiety, occlusal interferences, hyperactive personality, genetic factors and 

other disorder like sleep apnea, night terrors.   Other than that it affects people with aggressive, hurried or overly 

competitive tendancies, also taking certain psychiatric drugs, a type of antidepressants known as selective serotonin 

reuptake inhibitors (SSRI), smoking, alcohol, drug like cocaine and ecstasy consumption. The etiological factors is still 

not clear, this may be due to the involvement of many interrelated factors. (11, 12) 

SIGN AND SYMPTOMS:- 

Bruxism mainly affects the masticatory muscles especially masseter and temporalis muscles and causes the hyperactivity 

of these muscles. Due to this the dento-muscular tissues are affected as the forceful closure of the opposing dentition in a 

dynamic maxilla-mandibular relationship as the mandibular arch moves through various excursive positions.(13) Various 

signs and symptoms of bruxism are flattened teeth, increased tooth pain/sensitivity due to worn enamel which exposes 

deeper layers of tooth, muscular pain and soreness in jaw and neck , dull headache in temporal region, sleep disruption, 

fatigueness of jaw muscles that causes locked jaw which won’t open or close completely.  
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MATERIALS AND METHODS:- 

Studies which were included that reports about the treatment modality for nocturnal bruxism by using botulinum toxins. 

Various literatures about botulinum toxins, nocturnal bruxism, clinical trials- Randomised controlled, non-randomised 

studies. 

BOTULINUM TOXIN AND IT’ S MECHANISM: 

Botulinum toxin is an exotoxin produced by gram positive aerobic bacterium clostridium botulinum and related 

species.(14) The toxin is of two types: Botulinum neurotoxin type A (BTXA) and type B (BTXB) which have been 

accepted by United Stated Food and Drug Administration (FDA). BTXA has been used for tremors, hemifacial spasm, 

masticatory myalgias, temporo-mandibular joint disorders along with nocturnal bruxism. BTXB is used in cases of 

cervical dystonia. Botox injections are directly applied into the masseter and temporalis muscles, which weakens the 

muscles enough to stop involuntary grinding of teeth and clenching of jaw and thus relax these muscles. (15) 

Botulinum toxin works by splitting key proteins needed for nerve activation.(16) It has both pre- and post-synaptic reaction 

at the neuromuscular junction, with the primary effect being on the nerve terminal where it acts by blocking the release of 

acetylcholine.(17) The toxin first binds explicitly to pre-synaptic surface of neurons, which then engulfs the toxin into a 

vesicle by receptor-mediated endocytosis.(16, 18) The vesicle acidifies as it moves further into the cell resulting in activation 

of a portion of the toxin. This triggers the push of the toxin across the vesicle membrane into the cell cytoplasm. (14) After 

entering the cytoplasm, the toxin splits SNARE proteins, preventing the binding of acetylcholine vesicles to the 

intracellular cell membrane. (18) This prevents the cell from releasing neurotransmitter vesicles and hence stops nerve 

signalling, leading to paralysis. (14)  

 

 

 

 

 

 

 

 

 

 

 

                              Fig 1: Mechanism of Botulinum toxin  

DISCUSSION: 

Most of the neuromuscular disorders has the botulinum toxin as the treatment modality. The clinical application of this 

toxin is justified because these toxins hinder the neuromuscular transmission. Recent studies has specified that sleep 

bruxism episodes are initiated by central nervous system. Although several peripheral sensory factor may have influence 

on nocturnal bruxism by their interaction with sleep wake mechanisms. (19) Various literatures were evaluated and studied 

regarding the treatment of sleep bruxism, among which botulinum toxin injection is one of the effective means of therapy 

was first described by Van Zandijcke and Marchau. (20) The data collection and analysis of several clinical trials which has 

used this toxin as a therapeutic aid was included. The collected data were inspected according to the design of the study, 

follow-up phase, pain levels, subjective assessment of bruxism episodes and sleep quality improvement.  

The small amount of botulinum toxin is injected into the muscular sites, those are responsible for jaw movement, that is 

masseter and temporalis muscle. Watts MW et al, Monroy PG et al, See SJ et al reported that injection in masseter muscle 

alone could reduce nocturnal bruxism. (21, 22, 23) Whereas some reported that botulinum toxin should be injected in both 

temporalis and masseter muscles for severe bruxism. (20, 24, 25) Lee et al demonstrated in their study, about a significant 

reduction of bruxism activity after injecting the toxin in masseter muscle but persistent muscular activity of temporalis 

was still present. Comparison study of bruxism events reduction between botulinum toxin and saline placebo group of 12 
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adults was examined and which shows the effect of toxin on sleep bruxism is mediated through its effect on muscular tone 

rather than central nervous system. (26)  

Efficacy of Botox on pain improvement was examined by Guarda-Nardini et al, Sener et al and Bolayir et al. (27, 28, 29) A 

randomised controlled trial of 20 participants conducted by Guarda-Nardini et al , injected 30 U Botox on each masseter 

and 20 U Botox on each anterior temporalis and placebo group was injected with saline. Follow up was done for 1 week, 

1 month, 6 months and observed that there was significant decrease in pain levels on chewing which was assessed by 

VAS scores.(27) Sener et al performed before and after controlled study for 13 participants with follow up interval of 2, 4 

and 6 months. They compared commonly used treatment for bruxism, both Botox injection and occlusal splint and divided 

the treatment protocol for comparison in three phases: first stage nocturnal occlusal splint for 2 months, followed by 2 

months washout period and lastly for third phase they injected 60 U of Botox into masseter. Therefore remarkable 

reduction in pain from baseline, by both nocturnal oral splint and botulinum toxin were equivalently effective. (28)   

Subjective evaluation of the effectiveness of botulinum toxin on bruxism was reported by Lee et al. and Guarda-Nardini et 

al. Their results were varying because of the different standards of assessments. Subjective assessment was not different 

for both the groups in Lee et al. because there was no long term follow up period as compared to Guarda-Nardini et al. 

Whereas there was long term  follow up was done in Guarda-Nardini et al. which shows significantly higher subjective 

assessment in the botulinum group than in the placebo group. Thus Botox may have only long term effect on subjective 

assessment.       

As reported in previous trials injecting the botulinum into the two masticatory muscles would be beneficial for reduction 

in events of bruxism. Several adverse effects were reported in previous studies of Botox which includes myalgias, 

difficulty in chewing and unnatural facial appearance. Although these complications appeared to be short lived which lasts 

upto 4 weeks after injecting the toxin.(30) Allergic reactions due to immunologic response is also observed in small 

percentage of subjects.(31, 32) Guyuron et al. reported not favourable results of the facial region , resulting in “Hourglass 

deformity” of the temporal area in 28% of the subjects.(33) Henceforth further research about the efficient dose for the 

temporalis muscle with least side effects should be advised. Contrasting reports with neither adverse effects during 

treatment nor post-injection complications was recorded. (26, 29)     

In most of the studies reporting the effect of botulinum toxin on bruxism used the dose ranging from ⁓45to 150 units. (20-23, 

26-29) The localised adverse effects of botulinum toxin mentioned in a review by Ihde and Konstantinovic is seen in 

patients receiving high doses (>100 U). (34) Two studies have reported the effects of botulinum toxin like mild soreness at 

injection site, temporal drooling (22) and dysphasia.(35) Therefore it suggest that patients who receive large amount of dose 

(>100) or had additional medical problems have suffered from these complication. Hence safety dosage for the injection 

of Botox should be below 100 U in the masseter or temporalis muscles. Sleep quality improvement in the patients of 

nocturnal bruxism was not specified in any of the above mentioned studies, this need to be evaluated in further research. 

CONCLUSION: 

After reviewing various studies, it shows that botulinum toxin injection can decrease the episodes of nocturnal bruxism, 

reduce bruxism induced pain and satisfies the patients. Injecting the dosage in both the masticatory muscles: masseter and 

temporalis would be effective therapeutic aid. Further research can be done for the exact dosage to be delivered on the 

muscles without any side effects or complications. 
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