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ABSTRACT  

Background:  Temporomandibular joint disorders (TMDs) are arguably a common disease and because of the 

complex nature of temporomandibular joint it is often very difficult to treat. Botulinum Toxin (BTX) is a 

neurotoxin that is produced by the bacterium that is responsible for Botulism. The neurotoxin works by 

weakening the muscles and stopping them from contracting. Current medical recommendations favor invasive 

and non-invasive treatments including the injection of BTX into masticatory muscles. This article elaborates the 

effectiveness of BTX in the treatment of TMDs. 
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INTRODUCTION 

The Temporomandibular joint (TMJ) is a hinged 

synovial joint located on both sides of head at the 

point where the jawbone meets the skull. The TMJ is 

one of the few synovial joints with an articular disc 

and it functions as both hinge joint and a sliding 

joint.TMJ is used during talking, eating, swallowing, 

and other everyday activities. If this joint becomes 

displaced or is overworked through excessive teeth 

grinding, a person may suffer severe tension 

headaches, as well as sharp pain in the jaw. 

Temporomandibular disorders (TMDs) are a non 

specific term used to describe orthopedic and 

myofascial disorders that affect the TMJ. The 

prevalence of TMD is between 30% and 44% with 

up to 25% of the population seeking professional 

care [1]. There are 2 types of TMDs in general: 

articular and muscular, sometimes combined. 

Muscular TMD is associated with pain from 

hyperfunctioning muscles of mastication leading to 

chronic myositis. In contrast articular TMD is 

associated with intracapsular pathology with pain 

at the level of joint itself. 

DIAGNOSIS 

The diagnosis is mainly based on history and 

physical findings. Patients should be asked about 

bruxism, jaw soreness, headaches, use of 

orthodontic appliances, history of trauma, and 

personal habits [2]. Clinically atleast one of the 

three cardinal signs must be present as represented 

in the French acronym “BAD” [3] –  

“B”- Bruit: clicking, popping and crepitus sound 

noise during jaw movement.   

“A”- Algie: facial pain modulated by jaw function,                                                      

“D”- Dyskinesia, or abnormal jaw movements. 

It is more prevalent in women (11.3% to 12.7%) as 

compared to men (6.5%). [4, 5] while the cause is 

not precisely known researchers are looking into 

hormonal causes. Imaging studies are used only 

when there is dysfunction of articular disc and or 

disorders that may complicate the diagnosis like 

rheumatoid arthritis, osteoarthritis or trauma [6]. 

OPG is usually the initial imaging modality with CT 
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or MRI of TMJ obtained when a more detailed 

anatomical examination is necessary. 

TREATMENT 

There are varieties of treatment options ranging 

from nonpharmacological therapy, conservative 

therapy to surgery. The purpose is to reduce the 

impact of pain and associated functional limitations. 

In many cases, people can successfully treat TMDs 

at home. Self-care and lifestyle changes may be 

enough to handle mild to moderate symptoms. This 

could involve avoiding chewing gum, eating only 

soft diet, avoiding clenching or tensing the jaw. 

Gentle exercise such as massaging the affected 

muscles around the jaw may also help. For TMDs 

that are caused by pre-existing conditions, more 

specific treatment is required like TMDs associated 

with bruxism a night guard may help to ease the 

symptoms. In cases where TMD is caused by 

degenerative conditions, such as osteoarthritis, 

steroid injections may be used. Short term over the 

counter pain medications can reduce discomfort 

temporarily. In more extreme cases surgery may be 

required. The interpositional arthroplasty in TMJ-

ankylosed patients, using either a temporalis 

muscle and facial flap or a dermal graft, yielded a 

comparable and satisfactory outcome [7-8]. Despite 

the effectiveness of analgesic pain medications, 

response to opioid therapy is often incomplete with 

approximately three quarters of patients suffering 

from persistent pain [9]. Hence, Botulinum toxin 

(BTX) has become an adjuvant and attractive choice 

in patients who do not achieve a complete response 

with conservative therapy and pharmacotherapy.  

BOTULINUM TOXIN AS ADJUNCTIVE THERAPY 

Botulinum toxin is an exotoxin of a gram-positive 

aerobic bacterium called Clostridium botulinum with 

eight different types [10]. C. botulinum elaborates 

eight antigenically distinguishable exotoxins (A, B, 

C1, C2, D, E, F and G).  Type A is the most potent 

toxin, followed by types B and F toxin. Types A, B 

and E are commonly associated with systemic 

botulism in humans. 

The first time BTX was used for treating pain in 

patients treated for hyperfunctional lines who 

reported reduced frequency and severity of 

headache [11]. Soon thereafter, pain relieving effect 

of BTX was reported during the treatment of 

oromandibular dystonia and cervical dystonia [12-

15]. Tintner et al. used toxin injections to cure the 

hyper-tonicity of Lateral Pterygoid muscles and its 

consequent bruxism [16]. The use of this toxin in 

the treatment of joint sounds was reported in 2005 

with no recurrence in one-year follow-up period 

[17]. In another study conducted in 2004, injections 

of BTX for patients with articular disc displacement 

resulted in pain relief and return of the normal 

movements of the mandible. The treatment was 

effective and stable up to 6 weeks [18]. Nowadays, 

use of BTX has been established in many conditions 

such as migraine, tension headaches and myofacial 

TMD [19-20]. 

Mechanism of action: All botulinum neurotoxins 

are produced as relatively inactive, single 

polypeptide chains with a molecular mass of about 

150 kDa with a high degree of amino acid sequence 

homology among the toxin types. The polypeptide 

chain consists of a heavy (H) chain and a light (L) 

chain of roughly 100 and 50 kDa respectively, 

linked by a disulfide bond [21]. The botulinum toxin 

neurotoxin complex is also associated with various 

other nontoxic proteins, which may also have 

hemagglutinating properties [22]. All the serotypes 

interfere with neural transmission by blocking the 

release of acetylcholine, which is the principal 

neurotransmitter at the neuromuscular junction. 

Intramuscular administration of botulinum toxin 

acts at the neuromuscular junction to cause muscle 

paralysis by inhibiting the release of acetylcholine 

from presynaptic motor neurons [23]. Botulinum 

toxin induces weakness of striated muscles by 

inhibiting transmission of alpha motor neurones at 

the neuromuscular junction. This has led to its use 

in conditions with muscular overactivity, such as 

dystonia [24]. 

Technique: Temporalis, Masseter and lateral 

Ptrygoid are the most commonly affected muscles. 

The temporalis muscle and masseter muscle are 

almost always involved and usually manifest as 

direct muscle pain. Lateral pterygoids involvement 

usually manifests as buccal pain, lateral jaw 

deviation or bruxism [16]. Botulinum toxin is 

injected into affected muscles or glands using a 30-

gauge 1-inch needle. Doses are tailored according to 

the mode of use and individual patients, and the 

dose depends on the mass of muscle being injected: 

The larger the muscle mass the higher the dose 
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required. However, lower doses may be required in 

patients with preexisting weakness and in females. 

There is no consensus of optimal doses. 

Alexis kahn et al [25] in his study injected a total 

dose of 100 units with 100µL at 10 sites:  3 sites per 

masseter and 2 per temporalis. They injected the 

masseter muscle 1cm in front of and above the 

gonial angle. The other two injection sites were 1cm 

in front of and 1cm above the first injection site. The 

temporalis musle was injected 1cm behind the 

hairline to avoid frontal muscle paresis, followed by 

1cm behind it. Several authors have used BTX in 

doses ranging from 100 to 150 units per muscle. 

                

Fig 1: Various sites for BTX injection, 3 sites per 

masseter and 2 per temporalis muscles. Reproduced 

from [25].  

 

Fig 2: Injection site for masseter muscle. (Image 

source: Google.com) 

Many authors performed injections under the 

guidance of Electromyography (EMG) using a 27-

gauge electrode injection needle [2]. The temporalis 

and masseter muscle are injected transcutaneous. 

Identification of the lateral pterygoid muscle is done 

intraorally with the EMG needle placed between the 

pterygoid plate and the coronoid process of 

mandible. BTX diffuses to about 1 cm at each 

injection site. To avoid an inadequate diffusion and 

incomplete response, use of lower concentrations at 

multiple sites with larger injection volumes is 

advocated. 

Contraindications: Botulinum toxin is 

contraindicated in patients afflicted with a 

preexisting motor neuron disease, myasthenia 

gravis, Eaton-Lambert syndrome, neuropathies, 

psychological unstability, history of reaction to 

toxin or albumin, pregnancy and lactating females, 

and infection at the injection site. Careful 

monitoring should be done in children as it might 

alter cell functions such as axonal growth [26]. 

Side Effects: If given in relative low dosing profile, 

adverse effects are uncommon and often mild. 

Difficulty in chewing is the most common adverse 

effect. Higher doses of BTX increase the risk of 

diffusion of toxin to nearby areas which may cause 

brow ptosis, blepharoptosis or diplopia if the toxin 

is injected too close to orbit. Facial asymmetry may 

result if the masseter muscle is injected too close to 

zygomaticus major [27-29]. Dry mouth may occur if 

BTX is injected into parotid gland. Flu like 

symptoms may occur. Majority of studies have 

reported symptoms such as dysphagia, muscle 

weakness, transient speech disorder.  

CONCLUSION 

BTX injection has recently become a popular 

treatment modality for cosmetic corrections, 

oromandibular dystonia, myofascial pain with or 

without TMDs, masseter hypertrophy, and 

migraine, etc. It is a safe and minimally invasive 

procedure that may be performed under local 

anesthesia, without sedation on an outpatient basis 

and its main purpose is to alter the muscular 

activity by inhibiting the release of acetylcholine at 

the motor nerve-end plates. Adverse effects are 

uncommon, mild and transient making it an 

attractive option for adjunctive therapy for 

myofacial TMD in patients who have failed initial 

conservative therapy and systemic 

pharmacotherapy. In future, the development of 

new potent toxins with increasing effectiveness and 

duration of effect will further aid this expanding and 
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interesting field of chemodenervation. The fate of 

the BTX used as an alternative treatment modality 

in refractory TMDs patients, whether it has been 

effective or not is an issue which is attracting a lot of 

debate. 

CONFLICTS OF INTEREST 

The authors declare they have no potential conflict 

of interests regarding this article. 

REFERENCES 

1.  Schwarz M., Freund B. Treatment of 

temporomandibular disorders with botulinum 

toxin. Clin. J. Pain. 2002;18(Suppl. 6):198–203. 

2. Mor N; Tang C, Blitzer A. Temporal Myofacial 

pain treated with botulinum toxin injection. 

Toxins 2015, 7, 2791-2800. 

3. Orthlieb JDJ, Chossegros C, Cheynet F, 

Giraudeau A, Mantout B. Cadre diagnostique 

des Dysfonctionnements de l'Appareil 

Manducateur (DAM). Inf Dent 2004;19:1196–

1203. 

4. Johansson A, Unell L, Carlsson GE, Söderfeldt B, 

Halling A. Gender difference in symptoms 

related to temporomandibular disorders in a 

population of 50-year-old subjects. J Orofac 

Pain 2003;17:29–35. 

5. Slade GD, Bair E, Greenspan JD, Dubner R, 

Fillingim RB, Diatchenko L et al. Signs and 

symptoms of first-onset TMD and 

sociodemographic predictors of its 

development: the OPPERA prospective cohort 

study. J Pain Off J Am Pain Soc 2013;14:T20. 

6. Petscavage-Thomas J.M., Walker E.A. Unlocking 

the jaw: Advanced imaging of the 

temporomandibular joint. AJR Am. J. 

Roentgenol. 2014;203:1047–1058.  

7. Yazdani J, Ali Ghavimi, M Pourshahidi, S 

Ebrahimi. Comparison of clinical efficacy of 

temporalis myofascial flap and dermal graft as 

interpositional material in treatment of 

temporomandibular joint ankylosis. J Craniofac 

Surg. 2010; 21: 1218–1220. 

8. Talesh KT, Motamedi MH, Yazdani J, Ghavimi A, 

Ghoreishizadeh A. Prevention of relapse 

following intraoral vertical ramus 

osteotomymandibular setback: can 

coronoidotomy help? Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod. 2011;111:557–560. 

9. Zenz M., Strumpf M., Tryba M. Long-term oral 

opioid therapy in patients with chronic 

nonmalignant pain. J. Pain Symptom 

Manag. 1992;7:69–77. 

10.  Von Lindern JJ, Niederhagen B, Bergé S, Appel 

T. Type A botulinum toxin in the treatment of 

chronic facial painassociated with masticatory 

hyperactivity. J Oral Maxillofac Surg. 2003; 61: 

774–778.  

11. Binder W.J., Brin M.F., Blitzer A., Schoenrock L., 

Pagoda J. Botulinum toxin Type A (Botox) for 

Treatment of Migrain Headaches, an open label 

study. Otolaryngology-Head Neck 

Surg. 2000;123:669–676. 

12. Brin M.F., Blitzer A., Herman S., Steward C. 

Oromandibular dystonia: Treatmentof 96 

patients with botulinum toxin A. In: Jankovic J., 

Hallett M., editors. Therapy with Botulinum 

Toxin. Marcel Dekker; New York, NY, USA: 

1994. pp. 429–435. 

13. Blitzer A., Brin M.F., Greene P.E., Fahn S. 

Botulinum toxin injection for the treatment of 

oromandibular dystonia. Ann. Otol. Rhinol. 

Laryngol. 1989;98:93–97. 

14. Winner P.K., Sadowsky C.H., Martinez W.C., 

Zuniga J.A., Poulette A. Concurrent 

onabotulinumtoxinA treatment of cervical 

dystonia and concomitant 

migraine. Headache. 2012;52:1219–1225. 

15. Ondo W.G., Gollomp S., Galvez-Jimenez N. A 

pilot study of botulinum toxin A for headache in 

cervical dystonia. Headache. 2005;45:1073–

1077. 

16. Tintner R, Jankovic J. Botulinum toxin type A in 

the management of oromandibular dystonia 

and bruxism. Scientific and therapeutic aspects 

of botulinum toxin. 1th ed. Philadelphia: 

Lippincott Williams & Wilkins; 2002. pp. 343–

350. 



180 
 

17. Bakke M, Møller E, Werdelin LM, Dalager T, 

Kitai N, Kreiborg S. Treatment of severe 

temporomandibular joint clicking with 

botulinum toxin in the lateral pterygoid muscle 

in two cases of anterior disc displacement. Oral 

Surg Oral Med Oral Pathol Oral Radiol 

Endod. 2005; 100: 693–700. 

18. Aquilina P, Vickers R, McKellar G. Reduction of a 

chronic bilateral temporomandibular joint 

dislocation with intermaxillary fixation and 

botulinum toxin A. Br J Oral Maxillofac 

Surg. 2004; 42: 272–273. 

19. Aurora S.K., Dodick D.W., Turkel C.C., DeGryse 

R.E., Silberstein S.D., Lipton R.B., Diener H.C., 

Brin M.F. PREEMPT 1 Chronic Migraine Study 

Group. Onabotulinumtoxina for treatment of 

chronic migraine: Results from the double-

blind, randomized, placebo-controlled phase of 

the preempt 1 trial. Cephalalgia. 2010;30:793–

803.  

20. Jackson J.L., Kuriyama A., Hayashino Y. 

Botulinum toxin a for prophylactic treatment of 

migraine and tension headaches in adults: A 

meta-analysis. JAMA. 2012;307:1736–1745.  

21. Ellenhorn MJ, Barceloux DG, editors. Diagnosis 

and Treatment of Human Poisoning.New York: 

Elsevier; 1988. Medical Toxicology; pp. 1185–7.  

22. Brin MF. Botulinum toxin: Chemistry, 

pharmacology, toxicity, and 

immunology. Muscle Nerve 

Suppl. 1997;20:146–68. 

23. Burgen AS, Dickens F, Zatman LJ. The action of 

botulinum toxin on the neuro-muscular 

junction. J Physiol. 1949;109:10–24.  

24. Nigam PK, Nigam A. BOTULINUM TOXIN. Indian 

J Dermatol. 2010 Jan-Mar; 55(1): 8–14. 

25. Kahn A, Bertin H, Corre P, Praud M, Pare A, Kun- 

Durbois JD. Assessing the effectiveness of 

botulinum toxin injections into masticatory 

musles in the treatment of temporomandibular 

disorders. J Oral Med Oral Surg 2018;24:107-

111.  

26. Moore P, editor. Handbook of botulinum 

toxin. Oxford: Blackwell Science; 1995. 

27.  Pomprasit M., Chintrakarn C. Treatment of 

Frey’s syndrome with botulinum toxin. J. Med. 

Assoc. Thail. 2007;90:2397–2402. 

28. Shilpa P.S., Kaul R., Sultana N., Bhat S. 

Botulinum toxin: The Midas touch. J. Nat. Sci. 

Biol. Med. 2014;5:8–14. doi: 10.4103/0976-

9668.127274. 

29. D’Elia J.B., Blitzer A. Temporomandibular 

disorders, masseteric hypertrophy, and 

cosmetic masseter reduction. In: Blitzer A., 

Benson B.E., Guss J., editors. Botulinum 

Neurotoxin for Head and Neck 

Disorders. Thieme; New York, NY, USA; 

Stuttgart, Germany: 2012. pp. 141–151. 

 


