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ABSTRACT:  

Botulinum toxin or Botox is a polypeptide protoxin extracted from the bacteria clostridium 

botulinum. It inhibits the release of acetylcholine at the neuromuscular junction, resulting in 

localized reduction of the muscle activity and glandular secretion. While Botox is widely 

known as a cosmetic therapy to treat wrinkles, it is used in medicine since 1987 to treat 

various pathologies including strabismus and blepharospasm. Nowadays, many dentists are 

using it to manage many muscle-related dental disorders and as an alternative to surgery for 

perioral esthetic enhancement such as high lip-line. 

This study is a literature review regarding the therapeutic applications of Botox in the dental 

clinic.  

Objectives: The main objective was to determine the effectiveness of the therapeutic 

applications of Botox in dentistry, understanding its mechanism of action, its benefits and 

limits.  

Materials & methods: Studies were searched in PubMed and Google using the following 

words: Botox / Botulinum toxin / dentistry / Maxillofacial / therapy / therapeutic applications 

/ non cosmetic / head and neck. Only articles from scientific literature, published in the last 

10 years, were selected. Articles were entered into Mendeley which advised similar articles, 

some of which have been included in the study. The focus of this study has been based on a 

selection restricted to the diseases treated with Botox with the more scientific evidence in the 

literature and that are the more relevant for dentistry. This selection includes diseases such 

as Bruxism, TMJ disorders, neuropathic pains, salivary glands disorders. 

Results: Botox has been approved by the FDA as a treatment for chronic migraine and 

sialorrhea. Significant scientific evidences have been found on the efficiency of Botox to 



 

manage bruxism, TMJ disorders, trigeminal neuralgia and Frey syndrome. However, further 

research is still required to confirm the effectiveness of Botox in certain conditions and to 

certify its benefits in interdisciplinary dental treatments.  

 

  



 

RESUMEN 

La toxina botulínica o Botox es una protoxina polipeptídica extraída de la bacteria clostridium 

botulinum. Inhibe la liberación de acetilcolina en la unión neuromuscular, lo que causa una 

reducción localizada de la actividad muscular y la secreción glandular. Si bien el Botox es 

ampliamente conocido como una terapia cosmética para tratar las arrugas, se usa en medicina 

desde 1987 para tratar diversas patologías como el estrabismo y el blefaroespasmo. Hoy en 

día, muchos dentistas lo utilizan para tratar muchos trastornos dentales relacionados con los 

músculos y como una alternativa a la cirugía para mejorar la estética perioral, como la línea 

de labios alta. 

Este estudio es una revisión de la literatura sobre las aplicaciones terapéuticas del Botox en la 

clínica dental.  

Objetivos: El objetivo principal fue determinar la efectividad de las aplicaciones terapéuticas 

del Botox en odontología, entendiendo su mecanismo de acción, sus beneficios y límites. 

Materiales y métodos: Los estudios se buscaron en las bases de datos siguientes: PubMed y 

Google utilizando las siguientes palabras: Botox / Toxina botulínica / odontología / 

Maxilofacial / terapia / aplicaciones terapéuticas / no cosmético / cabeza y cuello. Solo se 

seleccionaron artículos de la literatura científica, publicados en los últimos 10 años. Se 

ingresaron artículos en Mendeley que aconsejaban artículos similares, algunos de los cuales 

se han incluido en el estudio. El enfoque de este estudio se ha basado en una selección 

restringida a las enfermedades tratadas con Botox con mayor evidencia científica en la 

literatura y que son las más relevantes para la odontología. Esta selección incluye 

enfermedades como bruxismo, trastornos de la ATM, dolores neuropáticos, trastornos de las 

glándulas salivales. 



 

Resultados: El Botox ha sido aprobado por la FDA como tratamiento para la migraña crónica 

y la sialorrea. Se han encontrado evidencias científicas significativas sobre la eficacia del Botox 

para controlar el bruxismo, los trastornos de la ATM, la neuralgia del trigémino y el síndrome 

de Frey. Sin embargo, aún se requieren más investigaciones para confirmar la efectividad del 

Botox en ciertas condiciones y para certificar sus beneficios en tratamientos dentales 

interdisciplinarios. 
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1. INTRODUCTION  

1.1 What is Botox?  

Botulinum toxin or Botox is a polypeptide protoxin extracted from the Gram positive 

anaerobic bacteriUM Clostridium botulinum (C. botulinum) and related species (C. Butyricum, 

C. Baratii and C. Argentinense) (1) (2) (3). 

The toxin enters the host nerve endings disuniting and inactivating the proteins called SNARE, 

essential for neurotransmitter release. The inactivation of this protein inhibits the release of 

acetylcholine at the neuromuscular junction, resulting in localized reduction of muscle activity 

and glandular secretion (1) (2) (3). 

For this reason, Botox is considered a muscle relaxant and is given as an intermuscular 

injectable medication. However, its effects are only temporary, lasting for 4-6 months (3). 

 

1.2 History of Botox in dentistry 

Botox is considered as one of the most potent naturally occurring biological poisons and was 

originally responsible for a lot of deaths (1) (4) (5). 

The interest in Botox has increased significantly during World War II, and American scientists 

were the first to produce Botulinum toxin A (BTX-A) for military use (6)(7).  

In 1949, It is believed that Burgen brought to light the mechanism of Botox, which works by 

inhibiting presynaptic acetylcholine, thereby creating the basis of its clinical application (8) (5). 

Later, in 1989, US Food and Drug Administration (FDA) approved its use for treatments of 

strabismus, blepharospasm and hemifacial spasms in patients over 12 years old (6) (9)(10). 
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In 2002, FDA approval also allowed the application of Botox in cosmetic treatments such as 

correction of wrinkles and two years later for a variety of treatments including cervical 

dystonia and hyperhidrosis (1) (7) (4). 

Nowadays, a growing number of dentists are using it for both oral and maxillofacial cosmetic 

and therapeutic treatments (3,10). 

 

1.3 Pharmacology and procedure 

Structure and types 

Botulinum toxin is a neurotoxic protein synthesized by anerobic bacteria called Clostridum 

botulinum and derivatives C. butyricum, C. baratii and C. argentinense.  

These bacterial species have 4 different serotypes from I to V and are also subdivided into 8 

immunological serotypes (A, B, C1, C2, D, E, F, G) based on the antigenicity of the toxin 

produced (1)(3) (6) (7). All are neurotoxins except C2 (1) (5). Botox type A (BTX-A), is the most 

frequently used type for both cosmetic and therapeutic applications, especially for movement 

and spasticity disorders followed by Botox type B (BTX-B) (1) (3)(10). 

Chemically, the botulinum toxin is produced as a single chain of 150 kDa. Then it is cleaved as 

a 2-chain metalloprotease composed of heavy (100 kDa) and light (50 kDa) chains. While, the 

heavy one is responsible for toxin internalization, the light one cleaves the SNARE complex (1) 

(11) (5).  

 

Mechanism of action 

Botox is used to produce only or mostly local long-lasting action when injected into a target 

muscle or tissue. In a muscle, it results in a temporary dose-dependent localized reduction of 
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muscle activity, thus allowing a safe and effective therapy to control various head and neck 

motor diseases with a neurological component (1) (2) (3). 

In an exocrine gland, the glandular secretion is stopped as it inhibits the glands innervated (3). 

Botox action is based on the inhibition of the exocytosis of the neurotransmitter called 

acetylcholine (Ach) from presynaptic nerve terminals resulting in neuromuscular inhibition. 

This means that the targeted tissue will not receive the message from the brain to act (6) (1). 

Heavy chains of the Botox favor the endocytosis of the entire molecule into the cytosol, from 

the neuromuscular junction, by binding to different glycoproteins from presynaptic receptors  

(1) (3) (7). 

Light chains are responsible for the cleavage of SNARE (Soluble N-Ethylmaleimideesensitive 

factor Attachment protein Receptor) complexes located in the motor neuron.  Depending on 

the type of botulinum toxin used, different SNARE complexes will be cleaved (1) (12). 

SNAREs are essential for the fusion of synaptic vesicles with the presynaptic membrane. This 

mechanism allows the release of the acetylcholine.  

Therefore, through the cleavage of SNARE by Botox, acetylcholine cannot be liberated from 

the motor neuron (Annex 1) (1). 
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Annex  1 : Mechanism of action of Botox 

As a consequence, muscle fibers decrease their intensity or undergo paralysis, starting 6 hours 

after the injection of the toxin. The effects will be observable on the patient 24 to 72 hours 

after administration (1) (6) (8) (7)(10). 

Nevertheless, by rehabilitation of the SNARE protein complex turnover, through sprouting of 

the nerve ending and formation of new synapsis, neuromuscular transmission is restored as 

acetylcholine is released again. As a consequence, normal function is reestablished  (3) (8). 

Botox therefore has a temporary action that will last from 3 to 6 months, depending on the 

dosage of the preparation (1) (3) (6) (13). With repeated injections of Botox, its action 

becomes gradually longer (7). 
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Preparation procedure 

Since the botulinum toxin can be easily administered and can be maintained easily in the lab, 

it can be easily used as a therapy (1)(3). The doses of Botox depends on different parameters: 

the treatment including the degree of wrinkles, muscle mass, experience of the physician, 

gender (as females usually require smaller doses than males) and on the brand/preparation 

used (8) (3) (14). 

In theory, higher concentrations of toxin should be used for thicker and smaller muscles and 

when toxin migration should not occur. Regarding lower concentrations, they should be used 

for wide areas and when there is a risk of toxin migration that could cause serious 

complications (8). Adequate dose of Botox is essential as it is a very toxic compound, with a 

Median Lethal dose (LD50) of about 1ng/kg (2). 

However, there is no specific formula regarding the dosage of Botox that allows to easily 

establish different doses with the different types of products. Therefore dentists must be 

aware of the different dosages before using any type of preparation (3) (14). 

In the head and neck, Botox doses should not exceed 100-125 Unit of C. botulinum per session 

(7). 

 

1.4 Possible therapeutic uses 

Botox is considered as a good alternative to surgery due to a lower cost and its non-invasive 

conservative procedure (3). Since its discovery, its used has been widespread, especially in 

dentistry, having both aesthetic and therapeutic purposes. 

On one hand, regarding its aesthetic purposes, Botox can be used for gummy smile, masseteric 

hypertrophy (square jaw), asymmetric smile, and others (3). 
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On the other hand, regarding its therapeutic applications, studies have shown many 

conditions that could be improved using Botox. Those with the most evidences and the most 

relevant in dentistry, in the articles selected, have been classified as followed:  

 

MUSCLE AND JOINT 

DISORDERS  

BRUXISM  (1–5,12–19) 

TEMPORO MANDIBULAR 

JOINT DISORDERS 

(1,2,4–7,12–17,19,20) 

 

FIRST BITE SYNDROME (1,4,7) 

OROMANDIBULAR 

DYSTONIA 

(1,12,13,15–17) 

TRISMUS  (3,6,9,12,17) 

NEUROPATHY AND 

NEURALGIA 

(15) 

HEADACHES 

 Migraines  

 Tension headaches 

 Cluster headaches  

(3,9,15–17,21) 

(1,5,6,11,17,22) 

(1,3,6,7,20) 

(6) 

TRIGEMINAL NEURALGIA (1,2,5,11–14,16,17,22) 

FACIAL NERVE PASLY (2,13,14,16,17) 

SALIVARY GLAND 

SECRETORY DISORDERS 

(17) 

SIALORHEA (1–3,5–7,11–17) 

FREY SYNDROME (1,3–5,7,11,13–17) 
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ADJUNCTIVE TREATMENT 

(5,14) 

 

 

MAXILLOFACIAL TRAUMA 

AND FRACTURE 

(5,6,12,14,15,17) 

IN IMPLANTOLOGY (5,6,8,12,14,15,17) 

IN ORTHODONTICS  (5,8,12,14) 

IN PROSTHODONTICS (5,12,14) 

 

Therefore, in this project we are going to analyze the different applications of Botox in 

dentistry, for the diseases previously mentioned in the table, along with its advantages and 

disadvantages. 
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2. OBJECTIVES  

The main objective of this project is to determine the effectiveness of the therapeutic 

applications of Botox in dentistry. That includes its use to treat bruxism, temporomandibular 

joint disorders, first bite syndrome, oromandibular dystonia, trismus, different types of 

headache including migraines, tension headaches and cluster headaches, trigeminal 

neuralgia, facial nerve palsy, sialorrhea and Frey syndrome. Botox effectiveness will also be 

determined when use as an adjunctive treatment in maxillofacial trauma and fractures, 

implantology, orthodontics, prosthodontics.  

The secondary objectives are to analyze: 

a. the advantages of using Botox over traditional treatment methods 

b. disadvantages of using the toxin to treat different diseases 

c. Side effects of the Botulism toxin. 

 

3. MATERIALS & METHODS 

Studies were searched in PubMed and Google using the following words: Botox / Botulinum 

toxin / Dentistry / Orofacial / maxillofacial / therapy / therapeutic applications / non cosmetic 

/ head and neck.  

The articles have been selected based on several criteria:  

- Articles that are not fully available were excluded of the research,  

- Only articles from scientific literature, relevant for the subject and published within 

the last 10 years have been included in this study. 

Articles were all entered into Mendeley which proposed similar articles, some of which have 

been added in the study.  Evaluating the articles researched and chosen, the focus of this study 
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has been based on a selection restricted to the diseases treated with Botox that have more 

scientific evidence in the literature and that are the more relevant for the dentistry field. 

Another selective criterion used is their severity. This selection includes diseases such as 

Bruxism, TMJ disorders, different neuropathic pain, salivary glands disorders. 
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4. RESULTS 

4.1 MUSCLE AND JOINT DISORDERS 

Bruxism  

Bruxism is defined as a repetitive excessive involuntary masticatory muscle activity involving 

the masseter and the temporalis muscle. It is characterized by grinding, clenching, bracing or 

thrusting of the mandibular teeth without functional purpose (1,2,4,13,16). It can lead to 

several symptoms involving the stomatognathic system such as tooth wear, attrition, 

headaches, muscle and joint associated symptoms (stiffness, hypertrophy, clicking, pain…), 

periodontal lesions and others (1–3,13–15). It can be classified as sleep bruxism and awake 

bruxism (2). 

Common treatments such as pharmacotherapy, occlusal interventions and intraoral 

appliances, focus on reducing the symptoms and muscle activity as well as protecting the 

affected structures (1,2). Recently, Botulinum neurotoxin has been used as a new method  to 

relieve symptoms caused by bruxism and parafunctional habits (1–3). 

In our study, 13 articles studied the efficiency of Botox in bruxism. On one hand, 76.9% of 

them confirmed its effectiveness in reducing the symptoms of bruxism including pain, the 

number of events and the intensity of bruxism for both types of bruxism: sleep or awake or 

both. (1,3,4,12–15,17,19) (Annex 2). Within those in favor of Botox therapy, 30% have 

mentioned its specific successful use in the management of severe cases (1,12,15) (Annex 2). 

On the other hand, 23.1% were still questioning the efficiency and reliability of Botox 

injections  in the treatment of bruxism and stated that more research will be required to use 

it as a treatment option (2,16,18) (Annex 2). 
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Annex  2: Botox effectiveness in its application in muscle & joints disorders 

11 articles have reported the sites were Botox was injected to treat bruxism in their study. 

Most of them only used the same injection sites, and therefore no comparisons were made 

about efficiency of Botox regarding the sites of injection. Only one article have evaluated the 

best injection sites (22).  
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Annex  3 : Results of Botox injection in masseter muscles in patient with bruxism 
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Reports about Botox injection state the efficient use of injection in masseter muscles (one 

injection per side) (3,14,17)(Annex 3), the successful use when injected as a combination in 

both masseter and temporalis muscle injections (in both sides) (1,5,15,22) along with Botox 

administration in the lateral pterygoid muscles (2,13). While some articles raise some 

concerns regarding its effectiveness (2, 16,18), therapeutic outcome was shown to last for a 

period of 19 weeks ranging from 6 to 78 weeks in the best cases (14,15,17) (Annex 2). 

 

Temporomandibular joint disorder 

Temporomandibular joint disorders (TMDs) broadly-define a group  of various craniofacial 

changes often associated with facial pain, having multiple causes affecting  the 

temporomandibular joint (TMJ), masticatory muscles, or associated musculoskeletal 

structures (1,2,6,14). They are accompanied by pain in the pre auricular region, decreased jaw 

excursion with difficulty in opening and chewing, TMJ clicking and jaw locking, tension-types 

headaches, and oromandibular dystonia and malocclusion and others (1–3,5,12,15,20).  

In most of the cases, there are classified into 2 subgroups: the myofascial TMD and arthrogenic 

TMD, both responsible for pain at the TMJ level. Myofascial TMD is produced by excessive 

activity of the masticatory muscle and arthrogenic TMD is caused by intracapsular pathology 

(3,14). 

Myofascial pain is the most common type of TMD disorder being characterized  by myofascial 

trigger points responsible for persistent and diffuse pain, dysfunction and tenderness mostly 

of the masseter, temporalis and lateral pterygoid masticatory muscles (1,4,6,7,13,17). It 

affects women more often and people between 20-40 years old (7). 
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TMJ disorders requires therapy to restore TMJ function which can be or cannot be combined:  

occlusal adjustments, orthodontic appliances, psychotherapies, neuromuscular therapies, 

physiotherapies, laser, surgeries, and pharmacotherapies including muscle relaxants, 

antidepressants, anti-inflammatories and analgesics (1–3,6,12,14,15). 

15 articles studied the efficacy of Botox in the management of TMDs. 80% found multiple 

evidence to consider Botox effective in reducing TMDs-related symptoms by minimizing the 

duration, frequency and intensity of muscle contraction as well as relieving pain (Annex 2) (1–

5,7,12,14–17,20) for a period of 5 to 12 months (15). Almost half of those articles specified 

that Botox should be used  as a first option only in complex TMD’s (1,3,12,15,20).  

Many articles stated the injected muscles, 3 were used:  Temporalis, masseter, and lateral 

pterygoid (1-5,7,11,13,14,19). The majority reported results for Botox when injected in all 3 

muscles (3–5,7,14,17). When given, the doses were similar and always the minimal possible 

(1,3), being the highest for the masseter and the smallest for the lateral pterygoid muscle (1–

3,7,14,15,20). 

Nevertheless; 20% of the studies still consider Botox as a controversial therapy and requested 

more studies (6,13,19), while reporting Botox useful as an additional treatment (6,13,19) 

(Annex 2). 

 

First bite syndrome 

First bite syndrome is defined by acute and severe pain that starts in the parotid region of 

salivary glands and produced after the first bite of each meal. After less than a minute, pain 

improves with more mastication, however it will be recurrent at the beginning of each meal.  

Therefore, it leads to apprehension of oral intake. Its etiology remains unidentified, but it 
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often occurs after parapharyngeal surgery or deep parotid lobe removal that seems to impair 

the myoepithelial cells sensitivity resulting in their maximal contraction at the initiation of 

mastication, which would be the hypothetical cause of the condition given by some authors 

(1,4,7). 

Only a few articles reported Botox application for this condition (1,4,7). All of them consider 

its use effective in relieving the symptoms by paralyzing the myoepithelial cells, and one 

reported a large amount of evidence regarding Botox efficiency (4) (Annex 2). The dose of 

Botox administered in the involved region was at 40-60U through mandatory ultrasound 

guidance to deliver the product (1,7). A 24-48h time period was required for the Botox to be 

effective (7). 

 

Oromandibular Dystonia 

Oromandibular dystonia (OMD) is a head and neck movement disorder of focal description 

meaning that it affects a localized muscle (1,15). It is described as involuntary forceful spasms 

and contractions of the face, mouth, jaw and/or tongue affecting their corresponding muscles 

(masticatory, lingual and pharyngeal) (1,12,13,15,17). Indeed, it leads to speech, deglutition, 

mastication and facial expression alterations and in some cases provokes oral trauma 

(1,12,15,16).  

Oromandibular dystonia has been classified as idiopathic, late or secondary to other 

neurological disorders, the late type being the most common. Also it has been sub-grouped 

into jaw-opening dystonia, jaw closing dystonia, jaw-deviation dystonia and pursing of the lips 

dystonia (1,13). Current therapy for dystonia includes physiotherapy associated with 

supportive therapy, pharmacotherapy, neurosurgery and Botox (1).  
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Many articles reported the effect of Botox over oromandibular dystonia. 

83% established the effectiveness of Botox for the treatment of the different types of  

oromandibular dystonia with clear improvements of the symptoms (1,12,13,15,17). 60% of 

those considered it as a first choice for therapy compared to other available treatments 

(1,13,15). 16% of the articles concluded in the need for more quality studies to assess the 

effectiveness of Botox in oromandibular dystonia, even though results were considered 

encouraging (16) (Annex 2). 

All articles reported the injection sites and those selected are closely related to  the type of 

oromandibular dystonia, varying from masticatory, floor of the mouth to extrinsic tongue 

muscles with submental complex (1,12,13,15–17). Regarding jaw closure dystonia, one study 

used bilateral injections in the masseter muscles with 30U of Botox  (17) while the other 

confirmed the need for injections in masseter, temporalis and medial pterygoid muscles in 

each side, giving respective initial dose ranging from 40-50U, 40-50 U and 20U (1).  Other 

articles reporting injection sites for jaw opening dystonia have established the lateral 

pterygoid as the most important site with an initial dose of 20U of Botox. Moreover all articles 

suggest an additional injection of 20U of Botox in the submental complex (1,13,17). 

The few studies concerning lingual dystonia reported the need for Botox administration of 

30U into the tongue muscles (13,17). 

 

Trismus  

Trismus also called mandibular spasm and is a motor alteration of the trigeminal nerve. It 

produces lasting intermittent contractions of mandibular muscles that manifests as limited 
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mouth aperture (6,12,17). Therefore it makes oral hygiene, dental treatments, mastication, 

drinking and others, more difficult (3,9,12). 

The use of Botox in the treatment of trismus has been effective in 100% of the articles 

analyzed. All have considered Botox successful in reducing pain, muscle tenderness and 

spasms episodes resulting in improved mouth opening (3,6,9,12,17) (Annex 2). Only one study 

have given the recommended dose and injection site : 25U and 10U of Botox injected into 

each masseter and temporalis muscles respectively (17). 

 

4.2 NEUROPATHY AND NEURALGIA 

 
Annex  4 : Botox effectiveness in its application in neuropathy and neuralgia 
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Headaches 

There is no given cause for headaches but hypothetically it is believed that they are caused by 

an unusual excitation of the peripheral sensory fibers that result in central stimulation as well 

as augmentation of the hardness and tenderness of peri-cranial muscles. Another probable 

cause is the increased response of the trigeminal nerve resulting in reduced pain modulation 

implying neurotransmitters (17). 

Headaches can be divided in 2 groups: the primary and the secondary. Primary headaches’ 

response to Botox was the one studied in the literature, in all of the articles selected. They 

include migraine, tension-types headaches and cluster headaches (6). 

Archana M.S. et al. have evaluated the efficiency of Botox therapy in primary headaches with 

no distinction between the different types. A significant decrease of duration, frequency, and 

number of episodes of those from moderate to severe character were observed (16,17). They 

have offered  4 different action mechanisms of Botox over headaches, most of them leading 

to decrease muscle activity and one leading to analgesia and reported Botox efficiency over a 

period of 3 months (17). 

Even though Filho et al. have found Botox effective in the treatment of migraines, they 

stipulated the need for more investigation regarding Botox ideal dose, injection site and other 

secondary parameters for headache treatment (6). 

 

Migraines  

It is the most frequent neurological condition (1,3). A list of features have been established to 

diagnose migraines : at least 5 recurrent headaches  within 4-72h  that were either successfully 

treated or not, with a lifetime history of occurrences, and were 2 or more of the following 
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attributes are present: Unilateral, pulsatile, moderate to severe magnitude, worsen with 

physical activity ; and with the existence of either photophobia, phonophobia or nausea (3,7). 

Migraines are classified in 2 types : chronic with more than 15 episodes per months and 

episodic, less than 14 (7). Management of migraines of mild to moderate intensity have 

included  non-steroidal-inflammatory drugs (NSAIDs) and analgesics, while severe migraines 

are relieved with Triptans (3). 

Success of Botox therapy in the treatment of migraines was related by all articles that analyzed 

this type of headache (1,3,6,7,11,15–17,21) (Annex 4). However, Nagi et al., Alshadwi et al., 

and Awan K.H, in their articles referred to the effectiveness of Botox in the treatment of 

chronic forms of migraines. This treatment was approved in 2010 by the Food and Drug 

Administration and is the only available preventive therapy for chronic migraines (1,7,16). 

Depending on the area of occurrence of the migraine, different injection sites and respective 

doses were used for Botox, and in general was more effective when administered in an active 

trigger point or areas of compressed nerve. Concerning the most frequent location of 

migraines, studies showed that for frontal migraines, 35U-40U of Botox was necessary in 

frontal, corrugator and procerus muscles ; for temporal migraines, 20U-25U of Botox injection 

were required in both temporal muscles ; the occipital migraines were treated by injection of 

10U-30U of Botox in both occipital muscles (1,3,7,21). 

 

Tension headaches 

It is another form of common headache related to an increase of skull muscles activity in the 

temporal and occipital zones but without a known cause (1,20). it is believed that genetic 

factors, lack of sleep, dehydration, emotions, parafunctional habits and some drugs  are 
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triggering factors (20). It is characterized by bilateral and dull pain, lasting at least for 30 min 

or being constant, ranging from mild to moderate severity (1,20).  

Few articles have considered this type of headache. All were in favor of Botox use in treatment 

of Tension-type headache due to significant improvements in the intensity and frequency of 

the episodes (1,6,17,20) (Annex 4). The sites of injections were temporal, pericranial and 

cervical muscles (1,6,17,20). Furthermore, no product dose was established.  

 

Cluster headaches  

No exact definition of cluster headaches was found in the articles. However it is a type of 

headache produced  by the production of a pain output along the ophthalmic part of the 

trigeminal nerve (6,17). The few articles that refer to it confirmed the effectiveness of Botox 

for this condition (Annex 4) (6,17). Moreover, Archana M.S., specified the required dose of 24 

to 150U of Botox per site. However the exact site of injection was, in no case, pointed out  

(17). 

 

Trigeminal neuralgia 

Trigeminal neuralgia is a rare, incapacitating, facial illness that is described as unilateral, 

painful, abrupt and short (second to minutes) with stabbing and severe recurring pain attacks, 

along, at least, one section of the trigeminal nerve. It is often associated with the facial 

expression and is also called “Tic-douloureux” (1,7,13). It has been classified into classical 

types which are characterized by vascular compression of the nerve, and Secondary 

Trigeminal neuralgia due to other irregularities (2). 
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Trigeminal neuralgia therapy is either pharmacological using mainly antiepileptic drugs such 

as carbamazepine and local anesthetics or/ and surgical intervention. However, surgical 

therapy should be used when patient are resistant to other treatment because surgical 

intervention is undesirable due to its invasiveness, risks and possible complications (1,2,7,13). 

Botox use for the treatment of trigeminal neuralgia has been widely confirmed. Many articles 

approved the use of Botox to reduce pain significantly or make it completely disappear in 

patients suffering from trigeminal neuralgia (Annex 4) (1–3,6,11–17). Among those Muñoz 

Lora et al. affirmed its great success in cases with patients refractory to regular therapies, 

while Mostafa D. confirmed their great interest in avoiding invasive surgeries, with a great 

outcome when combined with pharmacotherapy according to Awan K.H. (2,3,16). 

Nevertheless, one research. have concluded the need for more randomized, controlled trials 

as results in literature were not conclusive (7).  

Articles referring to the dose and site of injection suggested the need to administer Botox in 

the area where the pain is triggered but none of them gave the same doses or precise injection 

sites (1,2,12,13,17).  

 

Facial nerve palsy 

Facial nerve palsy or paralysis is the complete or partial (paresis) loss of facial nerve activity 

leading to the unilateral facial muscle paresis and synkinesis and is characterized by a sagging 

half of the face due to loss of muscle tone and a normal side with usual muscle tone. 

Therefore, facial asymmetry is produced (3,13,17) (Annex 5). It affects significantly the quality 

of life due to the speech related, eating and drinking alterations and an unpleasant expression 

in the face (3,13).  
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Available therapies include nerve grafts, muscle transplantation, myofunctional therapy and 

microsurgical patches. Despite them, persistence of facial nerve palsy continues (3). 

Annex  5 : Case of facial nerve Palsy - Before and after 1 month of Botox injection 

 

On one hand, research has shown success of Botox in correcting facial nerve palsy in 71.4% of 

the related articles (3,13,14,17,23). It compensates the muscle inactivity of one part of the 

face by producing the same effect in the contralateral side (3,13,14,17,23). On the other hand, 

some articles did not confirm the effective use of Botox (5,16). Park et al. raised some doubts, 

and their hypothesis regarding effective use of Botox for facial nerve palsy remains 

unanswered (5). Although research showed promising results regarding Botox, some 

confirmed that there was still incomplete information requiring further researches (16,23) 

(Annex 5).  

Some studies have explained the area of administration of the product an important factor 

for this condition : they said that contralateral unaffected muscle would be the choice as a 
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site of injection in order to provoke relaxation of that muscle restoring the symmetry of the 

patient’s face, and correcting the facial nerve palsy (17,23). Moreover one author specified 

the necessity of a dose between 10-80U of Botox for the effect to last an average duration of 

3 months (17).  

 

4.3 SALIVARY GLAND SECRETORY DISORDERS 

 
Annex  6: Botox effectiveness in its application in salivary glands disorders 

Saliva secretion is regulated by the parasympathetic autonomous system which works 

through the release of acetylcholine which functions as the main neurotransmitter. When this 

system is impaired, saliva secretion alteration occurs. There are many disorders related to 

impaired salivary secretion, including both sialorrhea and Frey syndrome (1,3,7). Treatment 

of such disorders include varying range of approaches from minimally invasive to more 

aggressive ones such as surgeries (3).Through its action on acetylcholine Botox may be useful 

in the treatment of those pathologies (1–3,5–7,11–17) .  
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Sialorrhea 

Sialorrhea is caused by the loss of control over the facial muscles which is often observed in 

patients with neurological disorders such as Parkinson’s disease, cerebral Palsy or as an 

adverse reaction to some drugs (1,2,6,15,16). It is defined as a persistent excessive salivation 

in patients over 4 years old therefore referred to also as Hypersalivation or drooling 

(1,2,6,14,16). This disease affects the quality of life of the patient who, therefore, requires 

treatment (2,15,16). Treatments include pharmacotherapy with the use of anti-cholinergic 

and anti-histaminic drugs used for minor sialorrhea, and surgical approaches used in more 

severe cases (2,6,14,15).  

Since its first use as a potential therapy of this condition in 1977, Botox efficiency in sialorrhea 

has been studied (6). 92.3% of related articles report its efficiency (1–3,5,6,11–17) in seriously 

reducing salivary secretion through blockage of acetylcholine liberation, without noticeable 

adverse effects (2,11,12,14,15,17) (Annex 6). In fact, FDA has officially authorized its use in 

the treatment of this condition since 2018 (2).  However, one study. consider that these 

studies had a very short follow up time that was insufficient to validate the efficient use of 

Botox and advocated the need for further research with longer time windows (7).  

Intraglandular injections in parotid glands and submandibular glands were the ones 

performed to treat sialorrhea effectively (1,3,7,14,15,17). Botox dosage ranged between 10-

100U, with 25 to 70U in the parotid glands (divided in the 4 regions of that gland), and no 

more than 20U for the submandibular glands in each of the 2 regions (1,3,7,14,15,17). 

Different methods were used for Botox injection, but the most used strategy was the one with 

ultrasound guidance (1,6,7). Results were observed in 4 weeks and duration ranged from 1.5 

to 6 months (7,14–16).    
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Frey syndrome 

Frey syndrome is a neurological condition caused by damage of the parotid gland region, and 

auriculotemporal nerve often associated with the surgery of the parotid gland (1,4,7,15). It is 

characterized by excessive sweating and flushing of the face generated by gustatory stimuli 

(1,4,7,15,16). Many treatments exist involving radiotherapy, anticholinergic medication and 

surgeries (7,15).  

In 1995, Botox was the first symptomatic therapy suggested for Frey syndrome (1,7). Since 

that time, many articles have studied its results, and many have confirmed the effective use 

of Botox (1,3,5,7,11,14–17). Its duration of action varies from 4 months to 2 years (1,7,15,17) 

(Annex 6). It has minimal adverse effects and is minimally invasive (1,2,15), but complete 

atrophy is an important adverse effect when Botox is used for a long time (15). Its 

effectiveness has been reported when injected into the 4 regions of parotid glands (1,7) with 

the need for ultrasound guidance for its administration (1). The higher the dose the better the 

effectiveness according to Shilpa et al. (15), however many studies suggested that the 

concentration should range from 25-60U (1,3,7,17). Nonetheless, some articles said that this 

field required further research (4,13) (Annex 6). 
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4.4 ADJUNCTIVE TREATMENT  

 
Annex  7: Botox effectiveness in its application as adjunctive treatment 

 

Maxillofacial trauma and fracture 

The healing of maxillofacial trauma and fracture must withstand the muscle forces that can 

impede correct regeneration of the bone (15,17). Botox is used as to reduce those forces 

facilitating bone repair. Research referred to the use of Botox as an adjunctive treatment to 

help with maxillofacial repair, during trauma or fracture of the maxillofacial region, such as 

zygomatic or jaw fractures, and in addition to reparative surgeries. All reported strong benefits 

of Botox (3,5,6,12,14,15,17) (Annex 7). 

Mostafa D. and Nayyar et al. explained that Botox avoids the unwanted muscle activity during 

the healing period and could also be utilized as a temporary splint (3,12). Indeed, when 

injected into the muscles of the mastication such as masseter, temporalis and anterior belly 
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of the digastric muscles, it prevents bone displacement, facilitating repair but it requires 

multiple injection sites (3,5,12). The muscle to be injected will depend on the location where 

we want to achieve repair (3,12,14,15,17). 

 

In implantology 

For an implant to be successful, we must achieve osteointegration. However, due to many 

factors including surgery, individual characteristics of the patient, the implant itself, occlusal 

load and parafunctional habits, implants may fail. Indeed, when occlusal load is too strong, 

implant osseointegration failure may occur. Therefore, measures to adjust the load and 

prevent an excessive one should be taken (6,8,15,17).   

70% of the articles about the combination of Botox with implant placement, found Botox to 

be an effective help in implantology, increasing the success rate of implant osseointegration 

and providing better environment for healing (5,6,8,12,14,15,17) (Annex 7). Indeed, Botox 

injected into the masticatory muscles reduces the forces of occlusion resulting in lower 

occlusal load over the implant resulting in successful osseointegration.  The muscles to be 

injected to reduce the occlusal load were the same in all the articles reporting them: the 

temporalis and masseter muscles.  Different doses of Botox were specified in the studies  

(8,12,17).  

However, 30% of the articles regarding implants have considered that the studies supporting 

the application of Botox as adjunctive treatment in implant placement were rare and no 

conclusions were made (3,13,14). 
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In orthodontics  

Orthodontic therapies are methods whose purpose is the restoration of normal tooth 

alignment and occlusion. Relapses after an orthodontic therapy are frequent. Indeed, both 

the teeth and the facial muscles are risk factors (3,8).  

Botox effectiveness to help in orthodontics has been confirmed in 100% of the articles of this 

study (3,8,12,14) (Annex 7). In fact, by reducing muscle activity and resultant occlusal forces, 

relapses are avoided, and the duration of the orthodontic therapy might also be shortened 

(8).  Some articles reported that injections are usually made in the mentalis muscle (3,12,14).  

Srivastava et al. and Nayyar et al. indicated that after the combination of Botox and 

orthodontics, posterior treatments training the muscles to have a more physiological function 

are recommended to increase the long-term success rate (12,14).  

 

In prosthodontics 

It is common for a patient with a removable denture to face difficulties regarding its retention. 

This can be caused by an over activity or hypertrophy of their masticatory muscles and/or 

decrease of the vertical dimension  (3,12).  

Botox has been considered effective in helping patients with the adaptation of a new denture 

in all articles referring to this benefit (3,12,14) (Annex 7). Mostafa D. specified that usually 

Botox was injected into the masseter muscle, the lateral pterygoid muscle and the medial 

pterygoid muscles (3). 
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5. DISCUSSION 

Botox therapy has been proven to be easy to use, non-invasive,  reversible and a comfortable 

therapy for the patient, with no major adverse effect (1–3,7,13–16,19). Also, It appears to 

have analgesic properties that are useful when treating pain (1–3,7,13)(7).  

By reducing or relieving the pain, Botox significantly improves the patient’s quality of life 

helping with depression, anxiety and sleep disturbances related to this condition (13). 

However, the dose of Botox should be carefully chosen, as an excess could lead to many 

unwanted effects including immunization, and a lack would not produce any effect 

(1,3,12,15,18,19).  

 

5.1 MUSCLE AND JOINT DISORDERS  

In many muscle and joint disorders it acts  by reducing the intensity, frequency of the 

symptoms and associated pain (1–3,12,14,15,17,18).  

Concerning Bruxism and TMDs, Botox has been proven equally effective as conservative 

therapy, particularly in mild to moderate cases, therefore it should be used as an alternative 

or additional method especially when traditional treatments have failed, shows complications 

or to replace invasive and irreversible therapy such as surgeries 

(1,3,8,12–15,18,19). But  due to its high cost along with its frequent injection needs, and 

possible immunization that may occur, Botox might not be the therapy of choice (1,3,8,12–

14). 

Muscle and joint disorders often present a psychological dimension that could require 

psychological therapy and associated with Botox this could particularly improve the outcome 

of the treatment (1,19,22).  
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Bruxism 

Articles have generally offered a positive feedback for its use although results are different in 

each study, since each article addresses a different objective.  

In fact, while 77% of the articles confirm the effectiveness of Botox in reducing the symptoms-

related to bruxism (1,3,4,12–15,17,19), for the remaining 23%, the problem was that Botox 

has not be proven to treat bruxism itself, but to treat the symptoms (2,16,18). Therefore, 

Botox could be used in an effective way to reduce the severity of bruxism symptoms using a 

dose between 25-100 U, but we would need further research to accept Botox as a viable 

method to treat the source of bruxism and cure it. (1–3,12,14,15,17,18)   

The injection of Botox into the masseter muscle and the temporalis muscles are the ones that 

proved to be the most effective but further studies regarding the best injection sites to treat 

or reduce bruxism are required (1,5,15,22).  

 

Temporomandibular joint disorder 

It is not sure which pathologies were included as TMDs in the different studies, as TMDs 

constitute a diverse group of disorders. We need an exact definition of TMDs and a specific 

division of the different disorders into subgroups so they can be individually studied for Botox 

efficiency (19). Therefore this will require further investigations and larger sample sizes for 

FDA approval (1). Moreover, pain is subjective : this could lead to the wrong inclusion of 

patients in the different studies (19). The aforementioned facts could explain the differences 

in the results among the different articles: with 80% confirming the effectiveness of Botox and 

20% that ask for more studies (6,13,19). Therefore, in the majority of the cases, Botox has 

been effective in the control and treatment of symptoms related to TMDs (1,3,12–14). 
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There is no clear evidence regarding the best sites of injections, as it has not been studied, 

and all the injection sites have been successfully used in the articles. However it seems that 

injection in the lateral pterygoid muscle can lead to a fixed smile and must therefore be 

avoided until further demonstrated to be safe (4,17).   

The dose should be the minimal possible as some studies have shown risk of mandibular bone 

loss and uncontrolled structural changes in the muscles due to its injection (1,20). It should be 

administered in several sites to prevent incomplete results (3). However, the exact duration 

of the therapeutic effects remains unclear (15). 

Finally, the desired effects of the Botox should be clearly specified: treat the symptoms or the 

disorder itself.  

 

First bite syndrome 

The lack of studies about Botox injection to treat first bite syndrome do not allow to validate 

its effectiveness to treat this condition (1,4,7) . However, treating first bite syndrome is 

important as it can significantly improve the quality of life of the patients hence the need for 

more investigations (1,4,7). 

 

Oromandibular Dystonia 

The use of Botox in the management of oromandibular dystonia appears to be effective 

thanks to the large number of studies reporting positive feedbacks, and almost all studies have 

shown encouraging results with a decrease in the symptoms (13,15).  

 Closure dystonia appears to be the one with the best response to Botox therapy but more 

complex dystonia tends to have a lower response rate and might require additional therapy. 
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(13). Moreover, this condition shows better results when treated with Botox than with other 

alternatives. Botox improves patient’s quality of life, therefore it appears to be the best 

treatment for OMD (1,13) . However, the symptoms related to OMD such as dysphagia can 

complicate the injection and the risk/benefit ratio must then be evaluated to be able to 

choose the best treatment option for each case. As OMD is constantly changing in intensity 

and location, the dose and sites of injection must be reassessed for every session (13). 

 

Trismus  

Botox effectiveness have been proven in 100% of the articles analyzed (3,6,9,12,18). However, 

more information regarding the injection site and dose should be examined to confirm its 

method of application in trismus cases (17).  

No alternative treatments were given and compared with Botox; thus, other options should 

be explored to be able to justify the use of Botox as the therapy of choice for this condition.   

 

5.2 NEUROPATHY AND NEURALGIA 

Botox seems to be the option of choice for headaches and trigeminal neuralgia when 

pharmacological treatment fails, when there is resistance to the standard treatment after 

long-term use, when secondary reactions to the drug occur or when patients have 

contraindications  (1,3,6,16).  

 
Headaches 

Even though, the type of headache researched was not always clear or differentiated in all the 

articles, Botox use to treat headaches has been recognized in 100% the articles regardless of 
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the type. Strong evidences have been found regarding migraines and especially chronic 

migraines for which Botox was approved officially by the FDA and can be considered as the 

first choice therapy (1,3,6,7,11,15–17,20,21). Moreover, even though Botox appeared 

efficient for both tension types headaches and cluster headaches, there was a lack of 

information as only respectively 40% and 20% of headaches-related articles had analyzed 

those types (1,6,17,20). Therefore, more studies about Botox applied to those types should 

be examined for better information regarding its effectiveness (3,6). The combination of 

surgery and Botox shows promising results in elimination of migraines (15).  

Botox injection site and dose appears clear for migraines as confirmed by many articles 

(1,3,7,21) , but more research are still needed regarding tension types headaches and cluster 

headaches due to the lack of details (1,6,17,20). Moreover, contraindications regarding 

injection into specified trigger points exist, therefore precautions must be taken, especially 

when injected into the frontal muscle due to possible complications such as vision problems 

(3,16,21).  

 

Trigeminal neuralgia 

Botox is a great option to treat Trigeminal neuralgia (1–3,6,11–17). It avoids the need for more 

invasive treatments such as surgeries that have higher risks, but a few surgeons stated that 

delaying operations can worsen trigeminal neuralgia (3,14,16). 

The information regarding sites of injection and doses are scarce and further investigation for 

a unified protocol is required (13). Although, the need for frequent injections is known, they 

must be performed every 3 months (1,2). 
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Botox use in the treatment of trigeminal neuralgia is still on waiting for approval by FDA but 

as a high level of evidence regarding its effectiveness (2). 

 

Facial nerve palsy 

Botox effectiveness in the treatment of cerebral palsy seems to be proven in the literature as 

confirmed in 71 % of the related articles (3,13,14,17,23). Only a few articles raised doubts 

(5,16). 

Botox effects for facial nerve palsy last for 3 months which is quite acceptable for the patients. 

It should be used as the first choice of treatment for patients suffering from this condition, 

even though resistance to it can be developed by the subject. Indeed, current therapy 

methods are quite aggressive (3,17,23). 

Regarding the dose and sites of injections, information provided is scarce, therefore more 

research will be required to understand this better. However, it is understood that it will be 

used in the contralateral muscle of patients (23). 

Botox could really help improve the quality of life of those patients, but as facial nerve palsy 

has different etiologies, the research about the use of Botox for this condition should involve 

this parameter to have more precise results (23).  

 

5.3 SALIVARY GLAND SECRETORY DISORDERS 

Botox is a first line therapy for disorders of the salivary glands such as sialorrhea and Frey 

syndrome. Indeed, the limited effectiveness and the existence of many adverse reactions 

found in other pharmacotherapies, along with the aggressiveness and adverse effects of 

surgical therapy shows that Botox maybe the most desirable treatment (1,3,7,13,15,17). 
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Sialorrhea 

The use of Botox in the treatment of sialorrhea seems to be widely accepted in the scientific 

literature analyzed (13,15,16). However, in severe cases Botox injection might not be enough 

to treat sialorrhea, frequency and dose of injections will need to be increased and 

combination with surgical treatment might be required (13).  

Parotid and submandibular glands are the ones where Botox should be injected by Botox in 

doses of 25U to 70U and no more than 40U. It is usually injected with ultrasound guidance to 

ease the application but effectiveness is equal while not using such guidance 

(1,3,6,7,14,15,17). 

 

Frey syndrome 

Botox effectiveness in Frey syndrome therapy has been proven in many articles (1,4,7,15). 

Indeed, in the most favorable case, its action is very long, up to 2 years, reducing the possibility 

of body immunization regarding Botox, and making it a very comfortable treatment option for 

the patients with increase intervals between injections (1,7,15,17).    

However, protocols for the injection procedure must be more searched as it was reported in 

only 44 % of the articles that confirmed Botox efficiency for this syndrome (1,3,7,17).  

 

5.4 ADJUNCTIVE TREATMENT  

Botox can be combined with other treatment of the maxillofacial field to improve their final 

outcome (5,6,12,14,15,17). However, more clinical trials should be done for its use to be 

recognized in maxillofacial trauma and fracture, implantology, orthodontics, and 
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prosthodontics, and should provide additional information regarding site and dose of injection 

(3,12,14,15,17) .  

 
Maxillofacial trauma and fracture 

Botox is a good product to be used with surgery when maxillofacial fracture or trauma is 

present since it achieves great outcome without significant complications. The protocol of 

injection is unclear, although it seems that the site of injection will depend on the area of the 

fracture and in general includes the temporalis and masseter muscles (3,5,6,12,14,15,17). 

 

In implantology 

The success of implant procedures may be increased with the use of Botox that favors 

osseointegration. Again, no complications were reported, which makes it an ideal product to 

be used as an adjunctive therapy when performing implant placement, but further studies are 

required to prove its advantage in implantology (5,6,8,12,14,15,17). 

It was mainly injected in the temporalis muscle and masseter muscle to reduce the occlusal 

load (8,12,17).  

 

In orthodontics  

Botox is an ideal drug to be used in orthodontic therapies both during and after the procedure 

(3,8,12,14). Indeed, while used simultaneously with orthodontic therapy, it shortens the time 

of treatment and while used after the procedure, it prevents relapses (3,8).  However, for its 

use to be really effective, therapies that help the muscle movement to be normal, must be 

performed after Botox use (3,12,14).  
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In prosthodontics 

Information regarding Botox use in prosthodontics was scarce and do not allow to make a 

clear conclusion, even though its benefits when used in patients with poor adaptation to 

removable prosthesis was demonstrated (3,12,14).  
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6. CONCLUSION 

Botulinum toxin is safe and easy to handle. It shows promising results in the treatment of 

many orofacial disorders of the dentistry field and has been approved by the FDA for some of 

them. Also, it has been reported to be a great additional therapy in dentistry in situation where 

we use prosthesis, implant surgery, orthodontics and others. Its use must be regulated and 

performed by aware and well-prepared professionals. 

However, further trials must be performed to get the final approval of Botox for most of the 

previously mentioned diseases by the FDA and to be clear about what injection protocol 

should be followed especially with respect to the correct site and dose of injection for each of 

the disorders. It seems that Botox has many other yet unknown benefits and should be well 

worth discovering by extensive research in the field in the future. 
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Introduction

Botulinum toxins (BoNTs) are a product of the anaerobic bac-

teria Clostridium botulinum and related species. BoNTs enter 

nerve endings, cleaving and inactivating SNARE proteins (sol-

uble N-ethylmaleimide-sensitive factor attachment protein 

receptor), which are essential for neurotransmitter release. The 

core of the BoNT protein contains heavy (100 kDa) and light 

(50 kDa) chains. Heavy chain mediates toxin internalization, 

while light chain, an endopeptidase, cleaves the SNARE com-

plex. All BoNTs share a months-lasting action, which makes 

them unique pharmacotherapeutic agents. Different BoNTs 

cleave different proteins inside SNARE. Clinically, the most 

important BoNT is type A (BoNT-A), which cleaves SNAP25 

(synaptosomal nerve-associated protein 25), whereas BoNT-B 

cleaves the VAMP/synaptobrevin protein. Currently, BoNT-A 

is made by >20 manufacturers in the United States, Europe, 

and other parts of the world (Walker and Dayan 2014). 

Depending on the manufacturers, the content of auxiliary pro-

teins may vary, which could influence its pharmacokinetics 

and immunogenicity. Therefore, the US Food and Drug 

Administration (FDA) has designed new names for BoNTs 

approved in the United States (Walker and Dayan 2014):

Botox (BoNT-A; Allergan, Inc.): onabotulinumtoxinA

Botox Cosmetic (BoNT-A; Allergan, Inc.): onabotulinumtoxinA

Dysport (BoNT-A; Ipsen Group): abobotulinumtoxinA

Xeomin (BoNT-A; Merz Pharma GmbH & Co. KGaA): 

incobotulinumtoxinA

Myobloc (BoNT-B; Solstice Neurosciences, LLC): 

rimabotulinumtoxinB

Interest in research and clinical usage of BoNTs increased 

exponentially during the past 2 decades. This increase also 

applies to dental medicine, and BoNT-A and BoNT-B are 

widely used off-label for various chronic conditions. The FDA 

approved different brands of BoNTs for treatment of muscle 

hyperactivity (e.g., dystonia), limb spasticity resulting from 

neurologic conditions, blepharospasm, strabismus, and similar 
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Abstract

Botulinum toxins (BoNTs) are a product of the bacteria Clostridium botulinum. By entering nerve endings, they cleave and inactivate 

SNARE proteins, which are essential for neurotransmitter release. Prevention of acetylcholine release at the neuromuscular junction 

causes long-lasting and potentially fatal flaccid paralysis—a major feature of botulism. However, an intramuscular injection of minute 

amounts of BoNTs, primarily type A (BoNT-A), has useful long-lasting muscle relaxation effects on spastic motor disorders. This 

characteristic of BoNT-A is widely used in neurology and cosmetics. Over the last few decades, it has been demonstrated that the 

functions of BoNT-A are not limited to muscle-relaxing or autonomic cholinergic effects but that it can act as an analgesic agent as 

well. More recently, it was revealed that this antinociceptive effect starts after entering the sensory nerve endings, where these agents 

are axonally transported to the central nervous system, suggesting that at least part of their analgesic effect might be of central origin. 

Because of its antinociceptive effect, BoNT-A is currently approved for treatment of chronic migraine; nonetheless, case reports and 

preclinical and clinical experiments indicating its benefit in numerous potential painful conditions have increased. In the field of dentistry, 

the US Food and Drug Administration approved BoNT-A for the treatment of sialorrhea only. Legal status of the use of BoNT-A in 

other countries is less known. However, there are controlled clinical trials suggesting its efficacy in other conditions, such as bruxism, 

temporomandibular disorders, and trigeminal neuropathic pain. Thereby, using criteria of the American Academy of Neurology, we 

critically reviewed the uses of BoNTs in oral medicine and found it effective for trigeminal neuralgia (category A) and probably effective 

in temporomandibular disorders and bruxism.
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