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Case Report

Treatment of oromandibular dystonia
with botulinum toxin A improves apnea
in a teenager with quadriplegic cerebral
palsy: A case report
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Abstract. This report describes a 15-year-old female with known spastic and dystonic quadriplegic cerebral palsy (CP), Gross
Motor Function Classification System IV, and obstructive sleep apnea (OSA). She experienced decreased apneic episodes
after receiving onabotulinumtoxin A (BoNT-A) injections for the treatment of oromandibular dystonia (OMD). After her OSA
diagnosis, she initially received injections to the bilateral masseter and temporalis muscles with no effect on the frequency
of nightly apneic episodes. Subsequently, the bilateral lateral pterygoid muscles were added and she was later noted to have
fewer apneic episodes overnight. This case report describes the use of BoNT-A in the muscles of mastication for management
of OMD and the ensuing improvement in OSA in a teenager with CP.
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1. Case Report

This report describes a 15-year-old female with
mixed tone quadriplegic cerebral palsy (CP), Gross
Motor Function Classification System (GMFCS) IV
[1], in the setting of hypoxic ischemic brain injury due
to respiratory failure at birth (with brain MRI findings
of ischemic injury of the thalami, cerebral white mat-
ter, parts of the cerebral cortex, and cerebellar white
matter). She had oromandibular dystonia (OMD), and
obstructive sleep apnea (OSA) and presented with
decreased apneic episodes after receiving onabo-
tulinumtoxinA (BoNT-A) injections to the muscles
of mastication. She experienced OMD and had dif-
ficulty with both mouth opening and closing. She
also had dystonia affecting her trunk and arms, and
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both dystonia and spasticity in her legs. Oral baclofen
had been trialed, but had the side effect of sedation
and was discontinued. No other enteral medications
were trialed due to concerns about side effects of
medications. As noted in Fig. 1 and Table 1, she
began receiving single event multi-level chemoneu-
rolysis (SEMLC) with BoNT-A and phenol to all four
limbs for tone management at age eight. To address
difficulty with mouth closing, the bilateral lateral
pterygoid muscles (LPts) were added to the second
round of SEMLC. She received ten sets of injec-
tions to the LPts over 3.5 years, with improvement in
mouth closing ability leading to more effective com-
munication and ease with eating. She then developed
more difficulty with mouth opening and BoNT-A was
applied to the bilateral masseter and temporalis mus-
cles, not including the LPts.

At age 14 she was diagnosed with OSA and started
on continuous positive airway pressure (CPAP) after
her 7th BoNT-A injections to the masseter and tem-
poralis muscles (Fig. 1). She had 3–7 episodes of
apnea nightly, lasting 20 seconds as per her CPAP
machine recorded logs. She was also noted to have
micrognathia and retrognathia. While undergoing
consultation for surgical management of OSA in
the setting of her jaw abnormalities, she had two
rounds of BoNT-A injections to the bilateral mas-
seter and temporalis muscles without improvement
in apneic episodes. After discussion with her sur-
geon, BoNT-A injections were suggested for both
antagonist and agonist muscles of her jaw to manage
dystonia and potentially OSA. However, her mother
felt that the BoNT-A effect on dystonia of the mas-
seter and temporalis was still present. Thus, she had
injections to the LPts alone with a significant decrease
in apneic events (Fig. 1, Table 1, Table 2). Her care-
giver reported zero apneic episodes over three weeks
and 1-2 episodes per night thereafter. Three months
post-injections, when BoNT-A began to wear off, her
apneic events increased to about three per night.

For her next treatment, she received BoNT-A injec-
tions to all three muscles of mastication including
the bilateral LPts, temporalis, and masseter muscles.
She again had fewer apneic episodes, averaging once
nightly for two months. Thus, after her initial injec-
tions to the LPts, she received a total of five rounds
of BoNT-A injections to these three muscles. (See
Fig. 1, Table 1, and Table 2 for a timeline and pro-
cedural details.) Over this time period, she was able
to decrease her CPAP setting from 30 cmH2O to 5
cmH2O. Her surgical intervention to improve jaw
structure for OSA was postponed, and her apneic

events decreased to fewer than three per night. There
were no noted adverse events from her BoNT-A injec-
tions.

2. Discussion

OMD is a significant concern in children with
dystonic and/or spastic CP as it can impair eat-
ing, speaking, and/or breathing [2]. Additionally,
there is a higher prevalence of OSA in children
with CP due to adeno-tonsillar hypertrophy, microg-
nathia, and/or abnormal neuromuscular control [3,
4]. Though botulinum toxin has a well-known use
for treatment of OMD [5, 6], and there is a case
report of use of BoNT-A in a 51-year-old with OMD
resulting in improvement of his OSA and symptoms
[7], the efficacy of BoNT-A in treatment OMD in
children with CP and its effect on OSA is not well
studied.

The muscles of mastication addressed include the
masseter, medial and lateral pterygoids, and the tem-
poralis. The masseter and medial pterygoid muscles
elevate and protrude the mandible, and the temporalis
elevates and retracts the mandible. The LPts assist
with mandibular depression and protrusion. If these
muscles are dystonic, the dystonia can contribute to
structural and functional problems of the mouth such
as micrognathia, retrognathia, OSA, and/or eating
and speaking difficulties – all of which this patient
experienced. After BoNT-A injections to the chew-
ing muscles there was improvement in many of these
problems, most notably the decrease in her CPAP
setting and frequency of apneic episodes. It is impor-
tant to note she had the greatest improvement in her
OSA after she received BoNT-A injections to both
her mouth opening and closing muscles. The authors
believe this is why the initial addition of injections
to the LPts, while there was still a presumed effect
on the masseters and temporalis, may have assisted
with improvement in OSA, ultimately leading to the
decision to treat all three muscles.

Treating both agonist and antagonist muscles
when managing OMD is important since muscle co-
contraction is a frequent problem in dystonic CP that
can also affect concurrent OSA. Although CPAP and
oral appliances are the usual treatment options for
OSA, surgical interventions are often necessary, and
may even be used initially in those with structural jaw
problems, like this patient. Therefore, in patients with
CP, the use of BoNT-A to treat OMD may, in turn,
improve OSA, and subsequently decrease the need
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Fig. 1. Timeline of chemodenervation. SEMLC: Single Event Multi-Level Chemoneurolysis; LPts: Lateral Pterygoids; BoNT-A: Onabo-
tulinumtoxinA; OSA: Obstructive Sleep Apnea; CPAP: Continuous Positive Airway Pressure.

Table 1
Description and Procedure Details. OnabotulinumtoxinA (BoNT-A) injections were done under ultrasound and nerve stimulator guidance
to increase accuracy and safety. Each injection for chewing muscles was done as part of single event multi-level chemoneurolysis including

other limbs and/or trunk. In terms of dosing for chewing muscles, 10–20 units (U) were used per each lateral pterygoid (LPt), 10–25 U
were used per each masseter and 10–30 U were used per each temporalis. Her weight range over eight years was 16.1–27.7 kg with a

gradual increase

Procedure
Dates

BoNT-A
units to
LPts
(R/L)

BoNT-A
units to
Masseter
(R/L)

BoNT-A
units to
Temporalis
(R/L)

Weight
(kg)

Dose/ Weight/
LPts (Units)

Dose/ Weight/
Masseter
(Units)

Dose/ Weight/
Temporalis
(Units)

09.17.2013 X X X 15.9 X X X
02.25.2014 10/10 X X 16.1 0.62 U/kg X X
06.11.2014 10/10 X X 15.9 0.63U/kg X X
10.08.2014 15/15 X X 16.5 0.91U/kg X X
03.03.2015 15/15 X X 16.3 0.92U/kg X X
08.11.2015 X X X 18.2 X X X
11.24.2015 15/15 X X 19.5 0.77U/kg X X
04.19.2016 15/15 X X 20.0 0.75 U/kg X X
08.16.2016 20/20 X X 19.5 1.03U/kg X X
12.20.2016 20/20 X X 20.8 0.96U/kg X X
05.09.2017 20/20 X X 20.4 0.98U/kg X X
08.22.2017 20/20 X X 21.4 0.93U/kg X X
12.12.2017 X 20/20 30/30 19.9 X 1.01U/kg 1.51U/kg
04.28.2018 X 20/20 30/30 21.4 X 0.93U/kg 1.40U/kg
07.31.2018 X 20/20 30/30 21.3 X 0.94U/kg 1.41U/kg
11.13.2018 X 20/20 30/30 21.1 X 0.95U/kg 1.42U/kg
03.26.2019 X 20/20 30/30 21.8 X 0.92U/kg 1.38U/kg
07.02.2019* X 20/20 20/20 21.8 X 0.92U/kg 0.92U/kg
10.29.2019♣ X 20/20 20/20 20.8 X 0.96U/kg 0.96U/kg
02.11.2020 X 25/25 20/20 23.6 X 1.06U/kg 0.85U/kg
05.26.2020 X 20/20 20/20 26.5 X 0.75U/kg 0.75U/kg
08.25.2020♦ 20/20 X X 27.7 0.72U/kg X X
12.01.2020 20/20 10/10 10/10 27.0 0.74U/kg 0.37U/kg 0.37U/kg
03.16.2021 20/20 10/10 10/10 27.6 0.72U/kg 0.36U/kg 0.36U/kg
06.22.2021 10/10 20/20 30/30 26.4 0.38U/kg 0.76U/kg 1.14U/kg
09.28.2021 15/15 20/20 25/25 27.2 0.55U/kg 0.74U/kg 0.92U/kg
12.21.2021 15/15 25/25 20/20 0.55U/kg 0.91U/kg 0.73U/kg

*Obstructive sleep apnea diagnosis was done; ♣Continuous positive airway pressure was applied; ♦BoNT-A injections to bilateral LPts
were added. R = right; L = left.
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Table 2
Description of Oromandibular Injections After Diagnosis of Apnea. OnabotulinumtoxinA (BoNT-A) injections to the chewing muscles
specifically are described after diagnosis of apnea. Their association with the reduction in number of apneic episodes is noted as well

Procedure
Dates

BoNT-A units
to LPts (R/L)

BoNT-A units
to Masseter
(R/L)

BoNT-A units to
Temporalis (R/L)

Number of Apneic
Episodes per night

CPAP setting

10.29.2019♣ X 20/20 20/20 3–7 20 cmH2O
02.11.2020 X 25/25 20/20 3–7
05.26.2020 X 20/20 20/20 3–7
08.25.2020♦ 20/20 X X 0 for 3 weeks, then

1–2 thereafter
12.01.2020 20/20 10/10 10/10 1 for 2 months
03.16.2021 20/20 10/10 10/10 <3
06.22.2021 10/10 20/20 30/30 <3
09.28.2021 15/15 20/20 25/25 <3
12.21.2021 15/15 25/25 20/20 <3 5 cmH2O

♣CPAP was applied; ♦BoNT-A injections to bilateral lateral pterygoids (LPts) were added. R = right; L = left. CPAP = continuous positive
airway pressure.

for surgery, by improving the coordination of agonist
and antagonist muscles of mastication.

2.1. Limitations

Because the improvement in OSA was not an
expected effect, the authors do not have more spe-
cific data, such as sleep study information before and
after injections. A previous case report by Hsu et al.
describes the use of video polysomnography to assess
the impact of jaw posturing on obstructive respira-
tory events, which may be applicable to patients with
dystonia. Drug-induced sleep endoscopy can also be
used to assess airway patency [7].
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