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Abstract:  Botox is primarily considered as a cosmetic treatment for lines and wrinkles on the face,but the 

botulinum toxin that Botox is derived from has a long history of therapeutic uses such as in cervical dystonia, 

hyperhidrosis, strabismus and blepharospasm.Now, as dental professionals its high time we think out of the box 

and introduce the miracles of Botox into our field, taking into consideration the therapeutic uses it has in the 

treatment of certain oral conditions.The purpose of this article is to review the general information of botulinum 

toxin-especially in the field of dentistry-its mechanism of action,uses,contraindications and side effects.A search 

of Medline and Pubmed databases were performed targeting papers in English on the topic Botox in dentistry 

between 1976-2018,aiming at recognizing the therapeutic effects Botox has in treating oral conditions.Research 

and previous studies from a total of 63 articles provided evidence that the neurotoxin Botox gave positive results 

in both the medical and dental field and indeed provides a justifiable alternative to other more invasive 

procedures and thus we as dental professionals should encourage its use for treatment.Further clinical studies 

and research are needed to achieve and gain more knowledge about the neurotoxin and its effects.With current 

evidences available a narrative review has been put forward. 
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I. Introduction 

“Mirror mirror on the wall ,who is the……….?”.Since time immemorial a billion men and women 

would have looked at the mirror and asked themselves the same question .No answers were forthcoming,atleast 

not until 1987 ,when Dr Alan Scott ,the Canadian eye doctor figured out that his injections could erase 

wrinkles.
[1] 

Since then, the magic of Botox has transformed many lives..And yes,we as dentists are theperfect 

professionals to work with botox for treatments beyond aesthetics.
 

A smile involves more than just the teeth. The perioral tissues are areas that can contribute to making 

people appear older than they are. “Its just time to think outside the mouth”. 

Surely the dentist is better prepared , better trained and has more experience in the perioral and facial 

arena than other specialities . 

 

What is Botox? 

Botox is derived from the latin word “Botulus” meaning sausage and botulinum was originally called 

“sausage poisoning” because it occurred after ingestion of poorly prepared blood sausage.It is a neurotoxin 

which is prepared from the bacterium Clostridium Botulinum.It was Justinus Kerner (1786-1862),who first 

conceived a therapeutic use of botulinum toxin and coined the name “Botox”.
[2] 

Clostridium botulinum was first 

identified in 1897,in Belgium, by Professor Emile van Ermengem.In the same year ,an antiserum for botulism 

was made.
[3] 

In 1949,Burgen was the first to discover that the toxin was able to block neuromuscular transmission .
[4]

 

Dr Alan Scott,an Ophthalmologist from the Smith-Kettlewell Eye Research Foundation performed the first 

clinical tests on humans in 1978.Dr Michael Kane ,a plastic surgeon has been performing Botulinum toxin 

injections for excesive ginginval show since 1992. 
[5]

 Niamtu has been performing Botulinum toxin injections 

for excessive gingival show 1999.In 2005 Mario Polo used botulinum toxin for the treatment of gummy 

smile.Injection with botulinum toxin type A at preselected sites is a novel,cosmetically effective, minimally 

invasive alternative for temporary improvement of gummy smiles caused by hyperfunctional upper lip elevator 

muscles.
[6]

 

Scott et al proved this fact by experimentally administering the Type A strain in monkeys.In the year 

2000,Botox was approved for use in treating cervical dystonia and 2 years later for the temporary improvement 

of moderate to severe frown lines between the eyebrows. Botox is a purified exotoxin of the anaerobic bacteria, 

Clostridium botulinum. Seven types of botox toxin have been isolated; but only 2 types type A and type B have 

been made commercially available .
[7] 

The FDA (USA) has approved botulinum type A for treatment of severe 
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neck muscle spasm, excessive axillary sweating, spasm of the eyelids and temporary improvement in the 

appearance of moderate to severe glabellar lines(wrinkles).
[8-10]

Type B has approval mainly for cervical dystonia 

(spasm of neck muscles). 

 

MechanismofAction
 

The toxin acts by inhibiting the acetylcholine release at the neuromuscular junction thus causing muscle 

paralysis.It acts in the following steps. [6,12] Toxin binds to the nerve It is then internalized into the nerve It is 

then cleaved by internal proteolytic enzymes The degradation by-products interferes with the normal process of 

vesicle fusion to the plasma membrane Inhibition of the exocytosis of acetylcholine , leading to neuromuscular 

blocking effect [13] Decreases the hyperactivity of muscles Recovery phase :nerve growth factor is secreted by 

the paralyzed muscle.This causes the formation of new accessory terminals from the affected pre synaptic axon 

which stimulates the formation of new neuromuscular junction.[14,15] 

 

Preparation 
 

Botox is prepared by laboratory fermentation of Clostridium Botulinum . It would undergo lysis and liberate the 

toxin into the culture .The toxin is harvested ,purified, crystallized with chemical and human serum albumin 

which is used as a dilutant ,lyophilized and then sealed and stored in vials. 

 

Each vial contains 100 units of Botox 

- 0.5 mg of human albumin 

- 0.9 mg of sodium chloride in a sterile vacuum dried form without a preservative.
[16] 

 

These ingredients are packed in a sterile dry form without any preservatives.Shelf life is 21 months 

when kept refrigerated. Preparations should be reconstituted with 1-5 ml of saline without preservatives just 

before use. This solution should be refrigerated at 2-8°C  and used within 4 hours.
[17]

 
 

Application of botox in dentistry 

Temporomandibular joint disorders TMD is a term used to describe a number of diseases affecting 

masticatory function,which may include true pathology of the temporomandibular joint as well as masticatory 

muscle dysfunction.[21,23] Periodontal and occlusal diseases having an etiology in dysfunction of masticatory 

musculature are the key components of TMD.[24] Bruxism can affect the muscles solely and / or lead to 

formation of TMD causing joint damage.Chronic patients have headaches,bruxism induced TMJ derangement or 

arthritis and difficulty in speaking,swallowing or chewing which are exacerbated by external forces such as 

fatigue,stress and emotional extremes.[25] Conventionally it is treated with intra-oral appliances, occlusal 

corrections, retraction surgery etc. But they are irreversible, expensive for majority of the patients,For such 

patients ,Botox is preferred.For patients who have failed with conventional treatment approaches ,the least 

invasive method is the application of Botox injections into the painful masticatory muscles which can provide 

relief of intractable symptoms.[26,27] 

 

Treatment protocol for TMD 

The treatment begins with a lower dose because it is always possible to titrate up to a higher dose if necessary. 

 

PainonTemporalis 

. Bilateral injections 7.5 units into the anterior vertical fibers of each temporalis muscle 

·In more severe cases-2.5 U injected into middle and posterior third of the temporalis muscle. 

·Pain relief for the tendon is achieved with multiple injections of 2.5 units equidistantly spaced in the temple 

area outside the orbital rim. 

 

PainonMassetercomponent 

5 units of botox into the belly of the masseter muscle below an imaginary line joining the tragus of the ear and 

corner of the mouth. 

There are several case reports , which are supporting the efficacy of Botox treatment for TMD. 

● Freund et al conducted a large open label trial with 46 patients suffering from TMDand found that 150 U 

injections of Botox to the temporalis and masseter musclessignificantly decreased pain and tenderness and 

improved function and mouthopening.
[28] 

● Tan and Jankovic conducted a long term open-label trial on 18 patients with a historyof severe 

bruxism.Injections of Botox given to the masseter muscle responded well. 
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● duration of therapeutic response of 19 weeks .
[29] 

● Lee et al conducted a small open-label trial study to evaluate the effect of Botox on pain 
● in 6 patients with limited mouth opening due to TMD.All patients showed clinical 
● remission of pain symptoms without any adverse effects during the 5-12 months follow 
● –up period .

[30] 

 

Diagnosticapplication 
The diagnostic applications are limited only for the elimination of pain originating from the muscles, and the 

pain originating from the other structures are not relieved and can be clearly differentiated.
[51]

 

 
 

 

USES 
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MECHANISM OF ACTION 
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Ji 

DENTAL 

IMPLANTS 

AND 

SURGERY 

 

 

After multiple implants or when 

immediate loaded implants are placed, 

osseo integration can be impeded by 

excessive functional forces in patients 

with parafunctional habits. 

Overloading of the implants results in 

implant failure by loosening of the 

implant components or prevention of 

osseo-integration.[18-20] 

 

 

 

The muscular relaxation achieved 

with prophylactic use of Botox to 

masticatory muscles can be 

beneficial, and also allows fracture 

healing in a more stable 

environment.Excessive forces created 

by para-functional clenching impede 

healing and reattachment of gums and 

bone in the mouth following 

trauma.Low doses of Botox can 

potentially limit the para- functional 

clenching and its intensity and thus 

allow traumatized tissues to heal .[21] 
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PROMINENT 

GUMS 

Several surgical methods have been 

reported for the correction of hyper-

functional upper lip elevator muscles, 

such as (a) Rubinstein 

Kostianovsky,(b) Miskinyar(c) Rees 

and La Trenta techniques. However 

they are not routinely used to treat 

gummy smiles.In general ,the most 

common surgical corrections currently 

used aremaxillary osteotomieswith 

impaction for skeletalverticalmaxillary 

excessand gingivectomies 

for delayed passive dental eruption 

with excessive gingival display. 

 

Excessive gum exposure is attributed 

to over contraction of the upper lip, 

particularly levator labii superioris. 

When this is the case , a less invasive 

approach is to limit muscular over 

contraction. 

If applied in small, carefully titrated 

doses these muscles can weakened 

with 

 Botox, which will reduce exposure of 

the upper gums while smiling. 

 

Polo conducted a study in 

which five patients with 

excessive gingival display due 

to hyperfunctional upper lip 

elevator muscles were treated 

with Botox under 

electromyographic 

 guidance.Patients received one 

0.25 U injection per muscle 

bilaterally into the levator labii 

superioris ,Superior labii 

alaque nasi and at the overlap 

areas of the levator labii 

superioris and zygomaticus 

minor muscles .All the patients 

were pleased with the results 

and the effective 

increase in upper lip length 

upon smiling averaged 124.2% 

and the duration of effect 

ranged from 3 to 6 months and 

no adverse effects were 

reported. 

A safe and reproducible 

injection point for Botulinum 

toxin A around the converging 

area of the three muscles has 

been proposed and proved 

effective in clinical 

applications.Intramuscular 

injection for correction of 

excessive gingival display is 

given at “Yonsei poing”.(Woo-

Sang Hwang).Botulinum toxin 

A is diluted by adding 4 ml of 

0.9% normal saline. 

 

 

 

 

 

 

 

 

REMOVABLE 

PROSTHODO

NTI-CS 

While it is true that more and more 

patients everyday are receiving 

implant treatment to help stabilize 

dentures, there will always be patients 

who cannot afford implant therapy or 

because of underlying challenges such 

as medical history or bone resorption, 

are not candidates for implant therapy 

You will often see a hypertrophic 

masseter and can even feel strong 

lateral and medial pterygoid muscles 

that cause the diffculty in adjusting to 

removable prosthodontics.[31] Muscle 

training with Botox may  provide 

relief as dentists become more 

familiar with their use. 

 

 

 

 

 

 

 

 

 

MASSETERIC 

 

 

Patients who are chronic jaw clenchers 

frequently present with masseter 

hypertrophy. [32]The increased size of 

these muscles is evident in the patients 

facial appearance which is often 

substantially altered.The jaw appears 

swollen and out of shape.The common 

treatment before botulinum toxin was 

 

 

In several small but well documented 

clinical trials,the injection of small 

aliquots(30 U per side) of botox into 

the masseter muscles resulted in a 

sustained reduction of masseter 

hyperactivity.[26,27,32,34] 

Overtime,in most patients ,reduction 
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HYPERTROPH

Y 

 

surgical resection[33],which results in 

substantial contracture. 

in massetric hyperactivity has been 

found to yield a concomitant 

reduction in gross masseter 

size(maximum reduction 35.4%).If 

the underlying pathology responsible 

for the hyperactivity is resolved,the 

reduction in masseter hypertryophy 

remains an unduring effect even after 

Botox applications have ceased .[27,34] 

 

 

 

 

 

OROMANDIB

UL-AR 

DYSTONIA 

 

It is a movement disorder 

characterized by involuntary spasms 

and muscle contractions.It manifests 

as distorted oral positions and function 

resulting in difficulty in 

speaking,swallowing and eating.[35] 

Botox was injected into the masseters 

and submental complex.Improvement 

in function for chewing and speaking 

was reported in 69.7% of the patients. 

 

Most of the reported literature 

on OMD has been open-label 

studies,but all have reported 

improvement with botulinum 

toxin injections.[36-40] 

 

The largest study to date was a 

prospective open-label 

conducted by Tan and Jankovic 

that treated 162 patients with 

OMD over a 10 year period [32]. 

 

 

 

 

 

 

 

 

 

 

MANDIBULA

R  

SPASM 

 

It is a condition when the mandibular 

closing musculature remains semi-

contracted or in 

spasm,resulting in restricted mouth 

opening.This type of muscular spasm 

limits completing 

basicoralhygienenecessary to 

preventoraldiseaseand 

placesrestrictionson 

dentaltreatments.[41] 

 

 

Botox treatment to the masticatory 

musculature diminishes the effects of 

hyper-functional or spastic 

muscles,that can significantly 

improve function and mouth 

opening,and effectively 

decrease pain and tenderness to 

palpation. 

 

Several cases have been 

published,describing the 

effectiveness of Botox in 

patients with hemi-masticatory 

spasm,which includes study 

conducted by (1) Cersosimo et 

al [42](2) Auger et al [43](3) Kim 

et al [44] (4) Kim et al [45], where 

all the patients responded 

positively to Botox injections. 

 

 

 

 

 

 

TRIGEMINAL 

NEURALGIA 

 

According to Elcio,excruciating pain 

associated with inflammation of the 

trigeminal nerve of thehead and 

facecan besubstantially relieved by 

injectionsof Botox[46] 

 

According to Lawrence 

Robbins,Botox is an inflammatory 

substance,decreasing or antagonizing 

the inflammatory effects of calcitonin 

gene-related peptide. [47] 

 

 

 

 

 

 

 

 

 Botox blocks the release of 

acetylcholine at the cholinergic 

synapses of the autonomic nervous 

system,thus blocking the 

parasympathetic secretomotor fibers 

of the salivary gland. 

Hence botulinum toxin has been 

tested in some autonomic diseases 

Lim and Choi [49] have reported 

that injection of botulinum type 

A is a highly effective and 

relatively safe primary method 

of treatment for an acute post 

parotidectomy salivary fistula. 
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SIALORRHEA 

 

like achalasia,hyperhidrosis and 

gustatory sweating(Freys syndrome) . 
[48] 

 

 

 

 

 

 

RETRAINING 

MUSCLES 

DURING 

ORTHODONTI

C 

TREATMENT. 

 

 Botox can be used to prevent relapse 

of orthodontic treatment in case of 

patients with stronger muscle activity 

such as that of mentalis muscle.Botox 

can be used to reduce the intensity of 

the muscle post treatment and 

overtime,the muscle may be retrained 

to a more physiological movement. 

 

 

 

 

 

 

 

ENHANCING 

FACIAL 

ESTHETICS 

 

 

The facial wrinkles can be treated with 

Botox.But,the pathogenesis of 

wrinkles should be known first. 

 

 

The use of fillers in the lower face 

and the use of Botox in the upper face 

are 

advised.When the wrinkle is 

primarily caused by muscular action 

deforming the overlying skin,Botox 

can be an extremely effective 

treatment in the lower face.[50] 

 

 

AdverseEffects 
● Adverse effects are of limited duration that are common,localized and not of a serious nature. 
● Common with any percutaneous injection 
● Mild stinging,burning or pain with injection. 
● Edema around the injection site. 
● Erythema around the injection site. 
● Mild headache,localized and transient.

[52] 
 

Rareandidiosyncratic 

● Numbness and paresthesia(localized and transient) 
● Focal tonic movements (twitching) 
● Mild nausea and occasional vomiting 
● Mild malaise and myalgias (localized and generalized) 
 

Rareadverseeffectsoflongerdurationthatcanbeserious  andarenottechniquedependent 

● Immediate hypersensitivity reactions 
● Urticaria 
● Dyspnea 
● Soft tissue edema 
● Anaphylaxis 
 

It has been seen that masseter muscle paralysis induced by BoNTA leads to significant 

microanatomical changes by day 14, preceded by molecular changes as early as 2 days in bone, and 7 days in 

muscle. Therefore, masseter muscle atrophy and subchondral bone loss detected at 14 days are preceded by 

molecular responses that occur during the first week after BoNTA intervention. 
[53] 

 

Contraindications
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● Patients should not be treated or treated with extreme caution who are 
● Psychologically unstable or who have questionable motives and unrealistic expectations 
● Dependent on intact facial movements and expressions for their livelihood 
● Afflicted with neuromuscular disorder(e.g myasthenia gravis,Eaton-Lambert syndrome) 
● Allergic to any of the components of BTX-A or BTX-B (i.eBTX,human albumin,saline,lactoseand sodium 

succinate) 
● Taking certain medications that can interfere with neuromuscular impulse transmission andpotentiate the 

effects of BTX (e.g aminoglycosides,penicillamine,quinine and calciumblockers).Pregnant or lactating 

(BTX s are classified as pregnancy category C drugs)
[54] 

 

II. Conclusion 
Botox produces partial chemical denervation of the muscle resulting in localized reduction in muscle 

activity.It can be used as a sole therapy or as adjunct to oral medication. Adding 4ml of 0.9% preservative-free 

normal saline makes injections and the preparations to be used within 4 hours. The potency of botox is 

expressed as mouse units.A unit of botox is defined as the LD 50 for a colony of 20gm Swiss Webster mice 

[45], extrpolated to the 70 kg human and each 0.1 ml contains 2.5 U of botox.It is dispensed in small vials 

containing 100 U or 500 U.The lethal dose of botox is estimated to be about 3000 U.The usual maximum dose 

recommended for dental applications at an injection session is about 80-100 U.It means 30 vials of Botox will 

have to be injected before a potentially lethal outcome. Before injecting Botox into the muscle /or joint/or skin 

,the skin has to be cleaned with an alcohol/betadine/chlorhexidine swab. For muscle injections ,the site to be 

injected should be determined by using a small electric recorder or a larger machine called an EMG 

machine,which helps in correctly locating the area of the muscle to be injected.Ultrasound guided injections may 

also be used for deeper joints or muscles .Botox is injected using 1ml tuberculin syringe and 0.30 gauge half 

inch needle.[55] Injections of a small amount of this toxin into the muscle produces atrophy and weakens within 

1-20 days and recovers over 2-4 months as new terminal axons sprout and restore transmission.[56] 

Injectionsarespaced outfor aminimumof 3 monthsto minimizetherisk of antibody formation to the protein ,which 

would prevent Botox from working for the subsequent time. Specialised equipment can be used for more 

accurate injections that include 

● EMG guided injections (with NeuroMax 1004) 
● Peripheral nerve stimulator (NS 272) 
● Ultrasound guided injections (including the Canadian center for MSK ultrasound) 
● MD injectors (Botox therapeutic).

[57] 

 

Botulinum toxin type A is marketed worldwide under the name BOTOX (Allergan,Inc.Irvinr,CA, 

USA) and in Europe as Dysport. [24,29]. Xeomin is also available which is equipotent to Botox but does not 

have to be refrigerated and has no complexing proteins that would prevent it from working effectively. The FDA 

approved Botulinum toxin type B for the treatment of cervical dystonia is marketed under the trade name 

“Myobloc”in USA and Neurobloc in Europe. Botulinum toxin A achieves close to immediate results in one 

short appointment ,but the results are not permanent and lasts for 6 months,with a range of 4-8 months.[58] The 

therapeutic effects of Botulinum toxin A first appear in 1 to 3 days,and peak in 1 to 4 weeks and declines after 3 

to 4 months.[59] At the cellular level ,3 to 4 weeks after a single injection of Botulinum toxin A in mice,there is 

sprouting of new processes along the nerve axon,with formation of multiple synapses with the muscle and 

regulation of the muscle nicotinic receptors.Subsequently the neuronal sprouts undergo regression and the 

original synaptic connection is restored,with restoration of the original neuromuscular junction.[60,61] Results 

from experimental studies in animal models, makes it highly recommended for both clinicians and patients to 

consider the putative bone loss evoked by BoNTA-induced masseter muscle atrophy as a relevant factor prior to 

a treatment.[62] Therefore, the presented evidence suggests the importance of considering the need to develop 

follow-up protocols to permanently monitor the associated bone structure by proper imaging techniques after 

BoNTA intervention in the masseter muscle. [63] 
 

Why should dentists offer Botox? 
● Smile makeover expert 
● More training and knowledge of oral and orofacial areas than any other health careprofessional 
● Comprehensive knowledge of facial muscle expression 
● Highly experienced with injections and aesthetic options 
● Consideration of dental and facial proportions before augmentation for optimal results. 
● Can offer quick and convenient treatment during routine dental visits. 
 

Financial support and sponsorship 



Beyond Aesthetics: Botox in Dentistry-A Literature Review 

DOI: 10.9790/0853-1712042734                             www.iosrjournals.org                                                 34 | Page 

Nil 

Conflict of  interest 

There  are no conflicts of interest 

 

References 
[1]. Frank J Erbguth,From poison to remedy:the chequered history of botulinum toxin .Journal of neural transmission (2008)115:559-

565 

[2]. Textbook of Microbiology,seventh edition-2005,reprint,Ananthnarayan and Paniker. 
[3]. Evan Ermengem.1897.Uber einen neuen anaeroben Bacillus und seine Beziehungen Zum 

Botulismus.Zentralbl.Hyg.Infectionskr.26:1-8 

[4]. Dastoor SF ,Misch CE,Wang HL.Botulinum Toxin (Botox) to enhance facial macroesthetics:A literature review.J Oral Implantol 
2007;;33(3): 164-71 

[5]. Mario Polo ,Botulinum Type Toxin A in the treatment of excessive gingival display ,Am J Orthod Dentofacial 

Orthop,2005;127:241-8 
[6]. Kane MA.The effect of botulinum toxin injections on the nasolabial fold.Plast Reconstr Surg2003;112:66S-72S 

[7]. David Mock.Botulinum Toxin and Dentistry.Ensuring continued 

[8]. Scott,A.B.Botulinum toxin injection into extraocular muscles as an alternative to strabismus 

surgery.Ophthalmology.1980;87(10):1044-1049 

[9]. Neuenschwander M.C ,Sataloff R.T.Botulinum toxin in orolaryngology:a review of its actions and opportunities for use.Ear Nose 

Throat J.2000;79(10):788-789,792-94 
[10]. Blitzer A,Sulica ,L.Botulinum toxin: basic science and clinical uses in 

otolaryngology.Laryngoscope 2001;111(2):218-226 

[11]. Greene PE,Fahn S.Response to Botulinum toxin F in seronegative botulinum toxin A- resistant patients.Mov Disord.1996;11:181-
184 

[12]. Hallett M.One mans poison-Clinical applications of botulinum toxin.N Engl J Med 1999;341(2):118-20 

[13]. Simpsons L.L.The action of Botulinum Toxin Rev.Infect.Dis.I.1979;4:656-662 
[14]. Alshadwi A,Nadershah M,Osborn T.Therapeutic applications of botulinum neutotoxins in head and neck disorders.The Saudi Dental 

Journal 2015 ;27:3-11 

[15]. Purves ,D;Nja,A.Effect of nerve growth factor on synaptic depression after axotomyNAture 1976;260 (5551): 535-536 
[16]. Schantz EJ ,Johnson EA.Preparation andcharacterization of botulinum type A for human 

treatment,In:JankovikJ,HalletM,editoras.Therapy with botulinum toxin.New York,NY:Marcel Dekker;1994;109:10-

24 
[17]. Bansal A Jain M ,Joshi M,Agarwal D.Botox in dentistry.The Healing side of A poison.J Adv Med Dent Scie 2014;2(1):95-99 

[18]. Ihde S.Prophylactic use of botulinum toxin in dental implantology.Cranio-maxillofacial Implant Dior 2007:2:3-8 

[19]. Nishimura K,Itoh T,Takaki K ,Hosokawa K ,Naito T,Yakota M.Periodontal parameters of osseo integrated dental implants.A 4 -

year controlled follow up study.Clin Oral Implants Res 1997;8:272-8 

[20]. Kayikvioglu A,Erk Y,Mavili E ,Varegl I.Botulinum toxin in the treatment of zygomatic fractures.Plast Reconstruct Surg 

2003;111:341-6 
[21]. Blumenfeld A.Botulinum Toxin type A in the treatment of Dental conditions.Inside Dent 2007;2:1-5 

[22]. Polo M.Botulinum type A (BOTOX) for neuromuscular correction of excessive gingival display on smiling (gummy smile).Am J 

Orthod Dentofacial Orthop 2008;133:195-203 
[23]. Schwartz M,Freund B.Treatment of temporomandibular disorders with botulinum toxin.Clin J Pain 2002;18:198-203 

[24]. Katz H,Blumenfeld A.Can Botulinum toxin A (BOTOX) save your teeth and enhance your smile?Available from 

:http://sci.tech-archive.net/Archive/sci.med.dentistry/2004- 06/0484.html.[last cited on 2009]. 
[25]. Van Zandjicke M,Marchau MM.Treatment of bruxism with botulinum toxin injections.J Nerol Neurosurg Psychiatry 1990;53:530 

[26]. Al Ahmad HT,Al Qudah MA.The treatment of masseter hypertrophy with botulinum toxin type A.Saudi Med J.2006;27(3):397-400 

[27]. Mandel L,Tharakan M.Treatment of unilateral massetric hypertrophy with botulinum toxin:Case report.J Oral Maxillo 
Surg.1999;57(8):1017-19 

[28]. Freund B,Schwartz M ,Symington JM,The use of Botulinum toxin for the treatment of temporomandibular disorders:Preliminary 
findings.J Oral Maxillofac Surg 1999;57:916-21 

[29]. Tan EK .Treating severe bruxism with botulinum toxin.Am Dent Assoc 2000;131:211-6 

[30]. Lee KM,Chow J,Hui E,Li W.Botulinum toxin type A injection for the management of myofascial temporomandibular pain 

disorder.Asian J Oral maxillofac Surg 2005;17;100-3 

[31]. Malchamer L.Dental Economics .2013 vol :5 

[32]. Kim HJ,Yum K W,Lee SS et al.Effects of Botulinum toxin type A on bilateral massetric hypertrophy evaluated with computed 
tomographic measurement.Dermatol Surg 2003;29 (5): 484-89 

[33]. Clark GT.The management of oromandibular motor disorders and facial spasms with injections of botulinum toxin.Phys Med 

Rehabil Clin North Am.2003;14(4):727-48 
[34]. Rijsdijk BA,Van Es RJJ,Zonneveld FW et al.Botulinum toxin type A treatment of cosmetically disturbing massetric 

hypertrophy.Ned Tijdschr Geneeskd.1998;142 (!0):529-32 

[35]. Blitzer A,Brin MF,Greene PE et al.Botulinum toxin for the treatment of oromandibular dystonia.Ann Otol Rhinol 
Laryngol.1989;98(2):93-97. 

[36]. Brin MF,Fahn S,Moskowitz C,et al.Localized injections of botulinum toxin for the treatment of focal dystonia and hemifacial 

spasm.Mov Disord.1987;2(4):237-54 
[37]. Hermanowicz N,Truong DD.Treatment of oromandibular dystonia with botulinum toxin.Laryngoscope.1991;101(11):1216-18 

[38]. Jankovic J,Orman J.Botulinum toxin for cranial-cervical dystonia:a double-blind,placebo- controlled study.Neurology.1987;27:616-

23 
[39]. Laskawi R,Rohrbach S.Oromandibular dystonia.Clinical forms,diagnosis and examples of therapy with botulinum 

toxin.Laryngorhinootologie.2001;80(12):708-13 

[40]. Tan EK,Jankovic J.Botulinum toxin A in patients with oromandibular dystonia:Long term follow up .Neurology.1999;53(9):2102-

07 

[41]. Erdal J,Werdelin L,Prytz S,et al.Experience with long term botulinum toxin treatment of oromandibular dystonia,guided 

byquantitative EMG.Acta Neurologica Scandinavica.1996;94(6):210 



Beyond Aesthetics: Botox in Dentistry-A Literature Review 

DOI: 10.9790/0853-1712042734                             www.iosrjournals.org                                                 35 | Page 

[42]. Cerosimo MG,Bertoti A,Roca CU.Botulinum toxin in case of hemimasticatory spasm with severe worsening during pregnancy.Clin 
Neuropharmacol 2004;27:6-8 

[43]. Auger RG,Litchy WJ,Cascino TL.Hemimasticatory spasm:Clinical and electrophysiologic observations.Neurology 1992;42:2263-6 

[44]. Kim YJ,Jeon BS.hemimasticatory spasm associated with localized scleroderma and facial hemiatrophy.Arch Dermatol 2000;57:576-
80 

[45]. Kim YJ,Lee KS,Ko YJ.A case of hemimasticatory spasm.J Korean Neurol Assoc 1994;12:175 

[46]. Elcio JP.Botox injections relieve severe facial pain.Available from http://www.news- medical.net/news/2005/10/25/14010.aspx[last 
cited on 2009] 

[47]. Lawrence R. Botox for headache.Mechanism of action?Available 

from:http://www.headachedrugs.com.Migrainepage.formulation.net/…/botox-for-headache- mechanism of action-t 164.htm[last 
cited on 2009] 

[48]. Laskawi R,Drobik C.Up-to-date report of botulinum toxin type A treatment in patients with gustatory sweating (Freys syndrome) 

Laryngoscope.1998;108(3):381-84 
[49]. Lim YC,Choi EC.Treatment of an acute salivary fistula after parotid surgery :botulinum toxin type A injection as primary 

treatment.Eur Arch Otorhinolaryngol.2008;265(2): 243-45 

[50]. Suman T.Enhancing facial esthetics by other modalities.Int J Dent 2011;2011:513957 
[51]. Schwartz M,Freund B.Treatment of temporomandibular disorders with botulinum toxin.Clin J Pain 2002;18:198-203 

[52]. Kromminga,A&Schellekenes,H.(2005).Antibodiesagainsterythropoietin and other protein based therapeutics: An overview. Ann N 

YAcad Sci,1050,257 
 

[53]. Julián Balanta-Melo, Viviana Toro-Ibacache, Maria Angélica Torres-Quintana, Kornelius Kupczik ,Carolina Vega . Early molecular 

response and microanatomical changes in the masseter muscle and mandibular head after botulinum toxin intervention in adult mice 
.Annals of Anatomy 216 (2018) 112–119 

[54]. Hunt,T.J.(2007).Botulinum Toxin Composition,US Patent application 2007/0025019 

[55]. Katz H.Botulinum toxin in dentistry-The new paradigm for mastricatory muscle hypertonicity.Singapore Dent 2005;17;100-3 
[56]. Dolly O.Synaptic transmissions:Inhibition of neurotransmitter release by botulinum toxins.Headache 2003;43:S 16-24 

[57]. Dr.G.Ko How Botox works for the treatment of chronc pain.Info.pdf-Canada[last cited on 2009] 

[58]. Grover S,Malik V,Kaushik A,Diwakar R.A future perspective of Botox in Dentofacial region.J Pharm Biomed Sci.2014;04 
(05):525-31 

[59]. Clark,et al.Botulinum toxin in orofacial pain disorders.Dent Clin N Am.2007;51:245-61. 

[60]. Patel D,Mehta F,Thakkar S,Suthar J.Botulinum toxin and Gummy smile-A review.IOSR Journal of Dental and Medical 
Sciences.2013;4(1):1-5 

[61]. Comella Jankovic C,Brin M.F,editors.Dystonia:Etiolohy,Clinical features and treatment Philadelphia:Lippincott Williams and 

Wilkins;pp.93-112 
[62]. Aziz J, Awal D, Ayliffe P. Resorption of the mandibular condyle after injections of botulinum toxin A. Br J Oral Maxillofac Surg. 

2017;55(9):987–8. 

[63]. Balanta-Melo J, Buvinic S. Mandibular bone loss: a hidden side effect of botulinum toxin type A injection in masticatory muscles. J 
Oral Res 2018; 7(2):44-46. 

 
 

 

 
 

 

about:blank

