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Abstract
Oromandibular dystonia (OMD) is a chronic focal dystonia that involves the mouth, jaw, and tongue. It may
cause repetitive or sustained dystonic movements, which can be very disabling for patients. It is usually a
life-long disorder with numerous treatment options that are, most often, partially curative. In our
experience, the best modality to treat OMD is botulinum toxin (BoNT) injections, which not only provide
long-term relief but also have fewer adverse effects compared to other medications. Although multiple
small- and large-scale studies support this fact, there is still a need for evidence from large randomized
clinical trials. Jaw-closing dystonia responds very well to BoNT injections compared to other subtypes of
OMD. This review discusses in detail the evidence, injection technique, and typical starting doses for
botulinum injection.
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Introduction And Background
Primary oromandibular dystonia (OMD) is a type of dystonia that involves the mouth, jaw, and tongue [1].
OMD is usually seen in conjunction with numerous neurological and non-neurological diseases [2,3]. It is an
uncommon condition with a prevalence of approximately 70 per million with a female predominance [4].
Several oral pharmacological agents (benzodiazepine, zolpidem, tetrabenazine, baclofen, dopaminergic
agents) have been tried. However, their use is limited due to high cost, inadequate response, and side effect
profile, including suicidal ideation and depression [5,6].

OMD is one of the most disabling dystonia, and patients affected with this condition are often stigmatized by
visual deformity and social embarrassment, which leads to social withdrawal and numerous psychiatric
conditions [7]. In clinical practice, botulinum toxin (BoNT) injection is considered to be the most effective
treatment for OMD. Several large- and small-scale studies support the fact that BoNT provides excellent
benefits. Proper technique, background knowledge of the oral anatomy, and serotype used provide
remarkable results with only minor self-limiting adverse effects [8,9].

A comprehensive search of databases and search engines, including PubMed/Medline and Google Scholar,
was performed using appropriate keywords, including oromandibular dystonia, BoNT, botulinum toxin, and
chemodenervation. Articles with the potential of contributing to the chemodenervation of OMD were
included in the review. Here, the information gathered from the literature search is integrated with clinical
expertise and presented as a comprehensive guideline to assist the clinical practice involving
chemodenervation of OMD utilizing BoNT.

Review
Types of oromandibular dystonia
OMD is a focal dystonia that affects lower facial muscles and is classified as jaw-closing dystonia, jaw-
opening dystonia, jaw-deviating dystonia, lingual dystonia, perioral dystonia, or a combination of these
(Table 1) [10].
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Types Muscle(s) involved

Jaw-opening dystonia Lateral pterygoid, digastric

Jaw-closing dystonia Masseter, temporalis

Jaw-deviating and protrusion
dystonia

Lateral pterygoid, medial pterygoid

Lingual dystonia Genioglossus

Perioral dystonia
Orbicularis oris, platysma, zygomaticus, risorius levator nasii labii, levator anguli oris, depressor anguli oris,
mentalis

TABLE 1: Muscles involved in different types of oromandibular dystonias.

Facial dystonia may involve both the upper and lower face and presents with perioral dystonia. Similarly, the
contribution of blepharospasm (involuntary closure of eyes) and OMD together is known as Meige syndrome
[11]. Currently, there are no standard diagnostic criteria for OMD, and the diagnosis is mainly clinical.
Isolated OMD is uncommon, accounting for only 5% of all forms of dystonia. Among the different
classifications of OMD, jaw-closing dystonia is the most responsive to botulinum injections.

These forced movements can cause intraoral soft tissue trauma, including cheek and tongue biting,
subluxation and mandible deviation, temporomandibular joint dysfunction, arthritis, and bone resorption.
Clinically, these inappropriate movements can present as dysphonia, dysphagia, and difficulty in
mastication [12]. Patients with OMD frequently present to dentists for dentures and are frequently under-
recognized [13,14].

The current state of evidence
According to a class I clinical practice guideline, currently, there is a level C recommendation for Abo-BoNT
and Ona-BoNT, whereas a level U recommendation for Inco-BoNT A and Rima-BoNT B, given the lack of
randomized control studies [15]. One of the earliest reports of the use of BoNT in 1989 used Oculinum (older
formulations of BOTOX, Onabotulinumtoxin A) in divided doses of 10-40 units per muscle using
electromyography (EMG) guidance and showed on average 47% improvement in OMD patients [16]. A study
of jaw-closing dystonia used botulinum toxin type A (BTX-A) with a mean dose of 54.2 U (±15.2 U) for the
masseters and 28.6 U (±16.7 U) for the submentalis. Patients showed remarkable results with a global mean
effect of 3.1 U (±1 U) on a scale of 0-4 (where 4 = complete resolution of dystonia) [17].

A review of 421 patients with dystonia identified 17 cases (age ranging from 19 to 77 years) with lingual
dystonia (tongue protrusion) with various etiologies, including tardive dystonia. The majority of the patients
had jaw dystonia. Of the 17 cases, nine were treated with BTX-A in the genioglossus muscle. Of these nine
patients, two had no response, one had a mild response for a few weeks (30 units on each genioglossus), one
had a moderate response, and five patients had an excellent response. This amounts to a 66.3% excellent
response rate out of the total toxin injection sessions and a 15.7% moderate response. There was only one
case of severe dysphagia requiring percutaneous gastrostomy tube placement [18].

A meta-analysis published in 2018 reviewed the published literature and selected nine studies of BTX-A for
inclusion after excluding several cases reports and case series as well as some small studies which did not
report safety outcomes [14]. A total of 387 patients with isolated OMD were selected for the meta-analysis
after excluding patients injected for other indications concomitantly. The results showed a pooled average
reduction of 39% of dystonic movements in the treated group compared to the control group. Nevertheless,
there was significant heterogeneity of 86.7% due to between-study variance and differences. Although the
study showed no significant publication bias, there was no overestimation of the effect of intervention
compared to control. Overall, a 27% complication rate was noted, with the most common side effect being
dysphagia. Other side effects included jaw weakness, weak smile, nasal regurgitation, jaw tremors, mouth
dryness, dysarthria, lip numbness, and pain at the injection site [14].

Rima-BoNT type B toxin has not been thoroughly studied in OMD and is typically not the first treatment
choice. In a small open-label study of four patients, two patients with OMD (segmental dystonias) who
became resistant to BTX-A were treated successfully with BTX-B (Rima-BoNT), suggesting that BTX-B
injections are a safe and effective option for the management of OMD patients who become secondary
nonresponders to BTX-A [19]. In a prospective observational study of 477 patients with focal dystonia,
including 62 patients with OMD, patients were injected at the anterior temporalis, submental complex
(digastric), pterygoid, and masseter. They received 407 injections in total, with the dose peaking at 50 units
of Ona-BoNT. Results were determined by patients on a scale of 0 (no change) to 4 (marked change). Patients
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reported mild-to-moderate benefits at the peak of the treatment [11].

Injection technique
Here, we discuss the most commonly injected muscles in different types of OMD (Table 2).

Dystonia classification Commonly injected muscle

Jaw-closing dystonia Masseters, temporalis, medial pterygoids

Jaw-opening dystonia Submentalis, anterior belly of digastric, lateral pterygoids, platysma

Jaw deviation Lateral pterygoid (contralateral) and temporalis (ipsilateral)

Lingual dystonia Genioglossus, hyoglossus

TABLE 2: Most commonly injected muscles in oromandibular dystonias.

Jaw-Closing Dystonia

The masseter is ideally injected 1 cm anterior to the posterior border of the ramus. The starting dose for
masseter is 15-25 units of Ona-BoNT and Inco-BoNT, whereas 60-100 units of Abo-BoNT [20-22]. The
temporalis is ideally approached perpendicularly as high as possible due to the fan-shaped anatomy of the
muscle. For temporalis, the starting dose is 10-20 units for Ona-BoNT and Inco-BoNT and 60-80 units for
Abo-BoNT [20-23].

Jaw-Opening Dystonia

For the lateral pterygoid external approach, the needle is ideally inserted approximately 35 mm away from
the external auditory meatus and inferiorly 10 mm from the zygomatic arch. The needle is kept upward at 15
degrees to enter the external pterygoid inferior head, utilizing EMG. The usual doses are 10-30 units of Ona-
BoNT and Inco-BoNT or 30-60 units of Abo-BoNT. Several experts prefer the intraoral approach compared to
the extraoral approach [12,20,21]. Digastric is ideally injected with the patient seated supine with the head
tilted backward, and the needle is placed 1 cm from the middle of the neck and 1 cm behind the jaw bone
[18,24]. The typically used dose for digastric is 5-10 units of Ona-BoNT and Inco-BoNT and 10-30 units of
Abo-BoNT on each side [24,25].

Lingual Dystonia

Genioglossus forms the floor of the tongue and can be approached both intraorally and extraorally. The
extraoral technique is the same as digastric, while the needle usually pierces the digastric first and then
enters the genioglossus [18]. The usual dose for lingual dystonia is 10 units of Ona-BoNT or Inco-BoNT and
20-30 units of Abo-BoNT [15].

Adverse effects
Patients usually experience myalgias, pain at the injection site (bruising), dizziness, skin rash, and dry mouth
[26,27]. One of the most feared complications after BoNT injection is dysphagia, which particularly occurs
while injecting lingual dystonia and is by far the most challenging dystonia to treat. Dysarthria, dysphonia,
and difficulty in chewing have also been described in a minority of the patients [28,29]. With experienced
professionals, a majority of the patients experience no adverse effects, while those who suffer adverse effects
are usually minor and self-resolving [30].

Conclusions
OMD affects masticatory, lower facial, and lingual muscles. The involvement of these muscles produces
painful spasms and abnormal movements of the face that interfere with everyday life activities and may
result in social embarrassment. In our experience and available literature, treatment with botulinum is the
most effective compared to other modalities. BoNT injection requires careful dosing, familiarity with
oromandibular anatomy, and injection technique for better results. However, there is still a need for
extensive research to understand the exact pathology of dystonia and the use of BoNT. In the future,
controlled studies should provide better evidence for the most appropriate site selection method for BoNT
injection.

Additional Information

2021 Ameer et al. Cureus 13(10): e18425. DOI 10.7759/cureus.18425 3 of 5



Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Singer C, Papapetropoulos S: A comparison of jaw-closing and jaw-opening idiopathic oromandibular

dystonia. Parkinsonism Relat Disord. 2006, 12:115-8. 10.1016/j.parkreldis.2005.07.007
2. LeDoux MS: Meige syndrome: what's in a name? . Parkinsonism Relat Disord. 2009, 15:483-9.

10.1016/j.parkreldis.2009.04.006
3. Gn S, Nag A: Management of oromandibular dystonia: a case report and literature update . Case Rep Dent.

2017, 2017:3514393. 10.1155/2017/3514393
4. Nutt JG, Muenter MD, Aronson A, Kurland LT, Melton LJ 3rd: Epidemiology of focal and generalized

dystonia in Rochester, Minnesota. Mov Disord. 1988, 3:188-94. 10.1002/mds.870030302
5. Gonzalez-Alegre P, Schneider RL, Hoffman H: Clinical, etiological, and therapeutic features of jaw-opening

and jaw-closing oromandibular dystonias: a decade of experience at a single treatment center. Tremor Other
Hyperkinet Mov (N Y). 2014, 4:231. 10.7916/D8TH8JSM

6. Jankovic J, Beach J: Long-term effects of tetrabenazine in hyperkinetic movement disorders . Neurology.
1997, 48:358-62. 10.1212/wnl.48.2.358

7. Gharzai L, Harney J, Higgins S, et al.: Alarming levels of stigma toward generalized dystonia: a cross-
cultural comparison. Clin Park Relat Disord. 2020, 3:100059. 10.1016/j.prdoa.2020.100059

8. Fonfria E, Maignel J, Lezmi S, et al.: The expanding therapeutic utility of botulinum neurotoxins . Toxins
(Basel). 2018, 10:208. 10.3390/toxins10050208

9. Ramirez-Castaneda J, Jankovic J: Long-term efficacy and safety of botulinum toxin injections in dystonia .
Toxins (Basel). 2013, 5:249-66. 10.3390/toxins5020249

10. Raoofi S, Khorshidi H, Najafi M: Etiology, diagnosis and management of oromandibular dystonia: an update
for stomatologists. J Dent (Shiraz). 2017, 18:73-81.

11. Ameer MA, Bhatti D: Chemodenervation for cervical dystonia: a clinical review . Khyber Med Univ J. 2020,
12:253-8. 10.35845/kmuj.2020.20478

12. Gandhi YR: Oro-mandibular dystonia. Natl J Maxillofac Surg. 2010, 1:150-2. 10.4103/0975-5950.79218
13. Reddy S, Padanad G: Meiges Syndrome: an unusual cause of involuntary facial movements - two cases with

literature review. Natl J Maxillofac Surg. 2015, 2:1291-3.
14. Jang SM, Cho YC, Sung IY, Kim SY, Son JH: Oromandibular dystonia after dental treatments: a report of two

cases. J Korean Assoc Oral Maxillofac Surg. 2012, 38:379-83. 10.5125/jkaoms.2012.38.6.379
15. Hallett M, Albanese A, Dressler D, Segal KR, Simpson DM, Truong D, Jankovic J: Evidence-based review and

assessment of botulinum neurotoxin for the treatment of movement disorders. Toxicon. 2013, 67:94-114.
10.1016/j.toxicon.2012.12.004

16. Blitzer A, Brin MF, Greene PE, Fahn S: Botulinum toxin injection for the treatment of oromandibular
dystonia. Ann Otol Rhinol Laryngol. 1989, 98:93-7. 10.1177/000348948909800202

17. Tan EK, Jankovic J: Botulinum toxin A in patients with oromandibular dystonia: long-term follow-up .
Neurology. 1999, 53:2102-7. 10.1212/wnl.53.9.2102

18. Esper CD, Freeman A, Factor SA: Lingual protrusion dystonia: frequency, etiology and botulinum toxin
therapy. Parkinsonism Relat Disord. 2010, 16:438-41. 10.1016/j.parkreldis.2010.04.007

19. Cardoso F: [Botulinum toxin type B in the management of dystonia non-responsive to botulinum toxin type
A]. Arq Neuropsiquiatr. 2003, 61:607-10. 10.1590/s0004-282x2003000400015

20. Hallett M, Benecke R, Blitzer A, Comella CL: Treatment of focal dystonias with botulinum neurotoxin .
Toxicon. 2009, 54:628-33. 10.1016/j.toxicon.2008.12.008

21. Bhidayasiri R, Cardoso F, Truong DD: Botulinum toxin in blepharospasm and oromandibular dystonia:
comparing different botulinum toxin preparations. Eur J Neurol. 2006, 13 Suppl 1:21-9. 10.1111/j.1468-
1331.2006.01441.x

22. Gray H: The forebrain or prosencephalon. Anatomy of the human body. Gray H (ed): Lea & Febiger,
Philadelphia, PA; 1918.

23. Gatterman MI, McDowell BL: Management of muscle injury and myofascial pain syndromes . Whiplash: A
Patient Centered Approach to Management. Gatterman M (ed): Mosby, Maryland Heights, MO; 2012. 85-
118. 10.1016/B978-0-323-04583-4.00006-0

24. De-Ary-Pires B, Ary-Pires R, Pires-Neto MA: The human digastric muscle: patterns and variations with
clinical and surgical correlations. Ann Anat. 2003, 185:471-9. 10.1016/S0940-9602(03)80110-3

25. Seok H, Park YT, Kim SG, Park YW: Correction of post-traumatic anterior open bite by injection of
botulinum toxin type A into the anterior belly of the digastric muscle: case report. J Korean Assoc Oral
Maxillofac Surg. 2013, 39:188-92. 10.5125/jkaoms.2013.39.4.188

26. Bakheit AM: The possible adverse effects of intramuscular botulinum toxin injections and their
management. Curr Drug Saf. 2006, 1:271-9. 10.2174/157488606777934431

27. Jankovic J, Schwartz K, Donovan DT: Botulinum toxin treatment of cranial-cervical dystonia, spasmodic
dysphonia, other focal dystonias and hemifacial spasm. J Neurol Neurosurg Psychiatry. 1990, 53:633-9.
10.1136/jnnp.53.8.633

28. Ameer MA, Syed N, Bertoni J, Hellman A, Torres-Russotto D, Bhatti D: Chemo-denervation of
oromandibular dystonia with botulinum toxins: five-year experience (2794). Neurology. 2020, 2794:2794.

29. Charous SJ, Comella CL, Fan W: Jaw-opening dystonia: quality of life after botulinum toxin injections . Ear
Nose Throat J. 2011, 90:E9. 10.1177/014556131109000210

2021 Ameer et al. Cureus 13(10): e18425. DOI 10.7759/cureus.18425 4 of 5

https://dx.doi.org/10.1016/j.parkreldis.2005.07.007
https://dx.doi.org/10.1016/j.parkreldis.2005.07.007
https://dx.doi.org/10.1016/j.parkreldis.2009.04.006
https://dx.doi.org/10.1016/j.parkreldis.2009.04.006
https://dx.doi.org/10.1155/2017/3514393
https://dx.doi.org/10.1155/2017/3514393
https://dx.doi.org/10.1002/mds.870030302
https://dx.doi.org/10.1002/mds.870030302
https://dx.doi.org/10.7916/D8TH8JSM
https://dx.doi.org/10.7916/D8TH8JSM
https://dx.doi.org/10.1212/wnl.48.2.358
https://dx.doi.org/10.1212/wnl.48.2.358
https://dx.doi.org/10.1016/j.prdoa.2020.100059
https://dx.doi.org/10.1016/j.prdoa.2020.100059
https://dx.doi.org/10.3390/toxins10050208
https://dx.doi.org/10.3390/toxins10050208
https://dx.doi.org/10.3390/toxins5020249
https://dx.doi.org/10.3390/toxins5020249
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5463774/
https://dx.doi.org/10.35845/kmuj.2020.20478
https://dx.doi.org/10.35845/kmuj.2020.20478
https://dx.doi.org/10.4103/0975-5950.79218
https://dx.doi.org/10.4103/0975-5950.79218
https://scholar.google.com/scholar?q=intitle:Meiges Syndrome%3A an unusual cause of involuntary facial movements - two cases with literature review
https://dx.doi.org/10.5125/jkaoms.2012.38.6.379
https://dx.doi.org/10.5125/jkaoms.2012.38.6.379
https://dx.doi.org/10.1016/j.toxicon.2012.12.004
https://dx.doi.org/10.1016/j.toxicon.2012.12.004
https://dx.doi.org/10.1177/000348948909800202
https://dx.doi.org/10.1177/000348948909800202
https://dx.doi.org/10.1212/wnl.53.9.2102
https://dx.doi.org/10.1212/wnl.53.9.2102
https://dx.doi.org/10.1016/j.parkreldis.2010.04.007
https://dx.doi.org/10.1016/j.parkreldis.2010.04.007
https://dx.doi.org/10.1590/s0004-282x2003000400015
https://dx.doi.org/10.1590/s0004-282x2003000400015
https://dx.doi.org/10.1016/j.toxicon.2008.12.008
https://dx.doi.org/10.1016/j.toxicon.2008.12.008
https://dx.doi.org/10.1111/j.1468-1331.2006.01441.x
https://dx.doi.org/10.1111/j.1468-1331.2006.01441.x
https://www.bartleby.com/107/189.html
https://dx.doi.org/10.1016/B978-0-323-04583-4.00006-0
https://dx.doi.org/10.1016/B978-0-323-04583-4.00006-0
https://dx.doi.org/10.1016/S0940-9602(03)80110-3
https://dx.doi.org/10.1016/S0940-9602(03)80110-3
https://dx.doi.org/10.5125/jkaoms.2013.39.4.188
https://dx.doi.org/10.5125/jkaoms.2013.39.4.188
https://dx.doi.org/10.2174/157488606777934431
https://dx.doi.org/10.2174/157488606777934431
https://dx.doi.org/10.1136/jnnp.53.8.633
https://dx.doi.org/10.1136/jnnp.53.8.633
https://n.neurology.org/content/94/15_Supplement/2794.abstract
https://dx.doi.org/10.1177/014556131109000210
https://dx.doi.org/10.1177/014556131109000210


30. Yu GL, Rosales RL: Treatment of oromandibular dystonia using botulinum toxin injections - case series and
illustrative muscle targeting. Basal Ganglia. 2018, 13:7-16.

2021 Ameer et al. Cureus 13(10): e18425. DOI 10.7759/cureus.18425 5 of 5

https://linkinghub.elsevier.com/retrieve/pii/S2210533618300133

	Chemodenervation for Oromandibular Dystonia Utilizing Botulinum Toxins
	Abstract
	Introduction And Background
	Review
	Types of oromandibular dystonia
	TABLE 1: Muscles involved in different types of oromandibular dystonias.

	The current state of evidence
	Injection technique
	TABLE 2: Most commonly injected muscles in oromandibular dystonias.

	Adverse effects

	Conclusions
	Additional Information
	Disclosures

	References


