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CASE REPORT

A Myofunctional Chewing Device as an Early Intervention Tool for a Child with
Achondroplasia and Obstructive Sleep Apnea
Donny Mandrawa, BDSc, PGDip,! Mary Bourke, BAppSc?, Ignatius Bourke, BSc?

IMyofocus, Melbourne, VIC, 3051, Australia
2Myo Munchee, Newcastle, NSW, 2291, Australia

Background: Achondroplasia is a genetic condition that results in several orofacial and physical manifestations
that predispose patients to dental, breathing, and sleep issues.

Case Description: This report details the case of a 2-year-old girl with achondroplasia, malocclusion, speech and
breathing dysfunction, and obstructive sleep apnea (OSA). Treatment involved using a myofunctional device that
required chewing twice per day, two simple tongue exercises, speech-language therapy, chiropractic therapy, and
continuous positive airway pressure (CPAP) for 24 months. Throughout the treatment period, the patient
demonstrated significant improvements in her sleep, breathing, dental occlusion, speech, and overall confidence.

Conclusion: This case report highlights how pediatric patients with achondroplasia can improve their OSA

symptoms and health with conservative myofunctional therapy interventions.

Keywords: achondroplasia, chewing, Myo Munchee, obstructive sleep apnea, myofunctional therapy

INTRODUCTION

Achondroplasia is a genetic condition associated
with a mutation in the fibroblast growth factor
receptor 3 (FGFR3) gene. This results in impaired
chondrocyte proliferation and maturation leading to
decreased endochondral ossification and reduced
bone growth (Rohilla et al., 2012). Achondroplasia
results in several physical manifestations including
stenosis of the foramen magnum, macrocephaly,
mid-face hypoplasia, middle ear deformation,
frontal bossing, reduced mandibular growth, and
shortened limbs (Chhabra et al., 2016).

From a dental and airway perspective, the
complications that patients with achondroplasia
develop include increased risk of malocclusion,
acute and chronic otitis media, and increased risk of
obstructive sleep apnea (OSA) (Savarirayan et al.,
2021). If these symptoms go unaddressed, they can
lead to further complications such as cardiovascular
disease, metabolic syndrome, and neurocognitive
impairment (Cao et al., 2017). It is therefore
essential to address the cause of these symptoms by
providing long-term solutions and improving the
patient’s health.

The gold standard intervention that is commonly
used for sleep disordered breathing and OSA in
adults is continuous positive airway pressure
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(CPAP) (Gay et al., 2006). Despite its wide
acceptance, patients commonly complain of dryness
and embarrassment when using the device, but also
its tendency to increase central apneas for adult
patients (Hopper & Cramer, 2023). In addition,
children suffer from a significant reduction in the
magnitude and direction of skeletal facial growth
from prolonged CPAP use, which is exacerbated in
patients with achondroplasia who already have
skeletal deficiencies (Cao et al., 2017; Villa et al.,
2002; Li et al., 2000). For these reasons, it is
becoming more common for practitioners to address
the cause of OSA symptoms and use conservative
therapies such as orofacial myofunctional therapy
(OMT) to improve patient outcomes (Chwiesko-
Minarowska et al., 2013; De Dios & Brass, 2012;
Guimaraes et al., 2009; Valbuza et al., 2010; Villa et
al., 2014).

OMT is demonstrated to increase oral and
pharyngeal muscle tone, which improves airway
patency during sleep and reduces OSA (Koka,
2021). In addition, OMT is also an important
therapy to treat craniofacial and dental occlusion
deficiencies, which are highly prevalent in patients
with achondroplasia (Chuang et al., 2019; Benkert,
1997). It is widely adopted in OMT practices for
practitioners to teach patients about correct head
posture, resting tongue position on the palate,
appropriate swallowing patterns, and bilateral
chewing (Camacho et al., 2015; Guimaraes et al.,
2009). The importance of correct swallowing and
chewing is also essential for managing food textures
and improving nutrition, as evidenced in studies of
patients with cerebral palsy (Arslan et al., 2017).
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Patients with OSA and achondroplasia commonly
present with forward head posture and
thoracolumbar kyphosis which may negatively
affect airway patency (Hopper & Cramer, 2023;
Kopits, 1988). These clinical symptoms have shown
to be improved with chiropractic care through spinal
manipulative therapy (SMT) (Hopper & Cramer,
2023). Speech-language therapy is another
complimentary therapy to improve hearing and
speech impairments that result from craniofacial
deficiencies and chronic otitis media (Savarirayan et
al., 2021; Rosenfeld et al., 2016).

There is currently no known existing literature on
the effect of chewable oral devices as an early
intervention myofunctional tool for patients with
achondroplasia and OSA. This case report is unique
in how it addresses the underlying causes of the
patient’s symptoms, and avoids invasive surgical
and orthodontic treatments, which are commonly
recommended (Pineau et al., 2018). This case
therefore highlights a potential pathway for
conservative and simple interventions for patients
with achondroplasia.

Patient Information

The patient is a 2.5-year-old female of Anglo-Saxon
ancestry who was born in Australia. She is the

youngest of three siblings and was diagnosed with
achondroplasia 3 days after birth. There was no
familial history of the condition. The patient was
diagnosed at 13 months with OSA after a sleep study
showed a respiratory disturbance index (RDI)
(74.3/hr) and obstructive RDI (ORDI) (71.5/hr)
(Table 1). The sleep specialists overseeing the
patient’s care recommended CPAP, which
demonstrated efficacy (Table 1). The specialist also
recommended a tonsillectomy and tympanostomy,
as routinely indicated for patients with
achondroplasia (Hunter et al., 1998).

Despite their child receiving effective CPAP
therapy, the parents still reported frequent mouth
breathing during sleep, night sweats, snoring, and
neck hyperextension. Daytime symptoms included
an inability to swallow solid food, significant speech
delay, and complaints of ear discomfort. The
patient’s parents were seeking broader clinical
opinions and sought an initial consultation with a
myofunctional dentist to address the patient’s
symptoms and diagnosis.

She was referred to a myofunctional dental clinic via
the child’s chiropractor at 2.5 years of age. Upon
presentation to the myofunctional dentist, the patient
presented with typical signs and symptoms of
achondroplasia (Figure 1a).

Figure 1. Facial development and dental occlusion. A) Initial presentation: deficient mid-face,
dental crowding and protruding mandible, significant open bite, tongue thrust and low resting tongue
posture; B) after 6 months of treatment: slight improvements in mid-face development, improved
orofacial tone, open bite closing, improved posterior teeth contact, improved tongue position; C) after
12 months of treatment: significant mid-face development, improved facial symmetry, closed bite (into
underbite), improved lip tone and control; D) after 24 months of treatment: facial development
becoming even more symmetrical, improved tongue control, edge-to-edge bite, maxillary

development improving, upper arch growth.
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Table 1. Comparison of sleep study results before and after myofunctional therapy and

CPAP treatment.

prior to last PSG

Study 1 Study 2 Study 3 Study 4 Study 5
Age 13 months | 14 months 2.5 years 3.5 years 6.5 years
Purpose of study Diagnostic CPAP CPAP Re-assess- Split diagnostic/CPAP
Titration Titration mept/CPAP study
Titration

DIAG CPAP
RDI 74.3/hr 5.7/hr 0.1/hr 1.4/hr 0.2/hr 0.4/hr
ORDI 71.5/hr 0.0/hr 0.0/hr 1.0/hr 0.0/hr 0.0/hr
CRDI 1.3/hr 5.6/hr 0.1/hr 0.3/hr 0.2/hr 0.4/hr
CnPI 0.2/hr 3.7/hr 0.0/hr 9.6/hr 0.2/hr 1.5/hr
REM RDI 58.7/hr 3.8/hr 6.9/hr 3.8/hr 0.0/hr 1.4/hr
Al 24.7/hr 26.3/hr 12.2/hr 14.9/hr 6.2/hr 4.9/hr
Resp. Arousals (%) 71.5% 9.0% 0.8% 8.2% 2.8% 4.5%
SpO2 nadir 87% 82% 94% 97% 94% 97%
#SpO2 2 4% drop 339 5 0 0 1 0
TcCOz2 retention 8-10mmHg | <3mmHg in | <3mmHgin |[~3mmHgin | 3mmHg (2" | <3mmHg

REM REM REM REM period)

Labored breathing | Severe Mild WOB Mild WOB Mild WOB | Mild WOB No WOB
% REM sleep (TST) | N/A 38.9% 12.0% 25%
PLMs N/A N/A N/A N/A 0.0/hr 0.0/hr
CPAP pressure N/A 7 cmH20 8 cmH20 8 cmH20 8 cmH20

Abbreviations:

RDI = Respiratory Disturbance Index (includes all scored respiratory events: Obstructive apnea, mixed apnea, obstructive
hypopnea, RERA/RERAD, central apnea, central hypopnea, Unsure)

ORDI = Obstructive apnea, mixed apnea, obstructive hypopnea, RERAD

CRDI = Central apnea and central hypopnea index
REM RDI = REM respiratory disturbance index
RERA = Respiratory effort related event associated with an arousal but no desaturation
RERAD = Respiratory effort related event associated with a desaturation with or without an arousal
CnPI = Central pause index
Avg. SpO2 drop = Average SpO2 desaturation drops with scored respiratory events
SpO2 <90% = Number of SpO2 desaturations <90%
Sp0O2 24% drop = Number of SpO2 desaturations 24%

TcCO; = transcutaneous CO, monitoring

PLMI (TST) = Periodic leg movement index (based on events scored in sleep)

Al = Arousal index

Resp. Arousals = Index of the arousals following a scored respiratory event

WOB = work of breathing
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Clinical Presentation

The myofunctional dentist assessed the patient at 2.5
years of age and documented the following clinical
presentation (Figure 1a):

 Anterior open bite

» Hypoplasic lower anterior teeth

» Forward tongue rest position and tongue thrust on
swallow

» Mouth breathing

* Poor lip and oral tone

» Open bite

» Borderline non-verbal with extremely minimal
speech. Parents needed to interpret the sounds the
patient made and communicate this to the
practitioner

 Typical features of patient with achondroplasia
including macrocephaly, mid-face hypoplasia,
anterior cross bite, frontal bossing, and protrusive
mandible

» Extremely introverted disposition

« Patient chewed pacifier

Assessments and Therapeutic Intervention

During the initial examination, the myofunctional
dentist devised a protocol to improve the patient’s
symptoms. The protocol, listed here, included the
prescription of a “Mini” and “Small” myofunctional
chewing device (Figure 2, Myo Munchee,
Carrington, Australia) and tongue exercises:

1. Replace pacifier with Myo Munchee chewing.
2. Myo Munchee chewing: Block practice of
chewing twice per day, building to 10 minutes of
active use each session.
3. Tongue exercises: repeat each exercise 10 times
2X per day.
a. Make /n/ sound by placing tongue tip at
incisive papilla.
b. Perform tongue clicks with tongue tip at the
incisive papilla.

Figure 2. Myo Munchee, myofunctional
chewing device, being chewed by the patient.

4. The Myo Munchee size was changed at 18
months from a “Mini” size to a “Small” size.
There was no change to the rest of this protocol.

5. Progress was evaluated every 6 months during
follow-up appointments, and treatment was
modified as necessary.

6. Adherence was assessed when the patient visited
the clinic. Patient was highly adherent as
witnessed by parents and dentist. She did not
require any extrinsic motivators to complete
treatments.

The myofunctional dental treatment was in
combination with chiropractic and speech-language
pathology treatment, as described below:

 Chiropractic

+ Assessments: pelvic and spinal assessments

o Treatment: low force technique and
Arthostim™ instrument adjustment of spine
and pelvis, and extremity mobilization.

+ Timeline: initiated within the first month of life

 Frequency of appointments: every 3-4 weeks.

» Speech-language pathology

+ Assessments:

 Preschool Language Scales Fifth Edition
(PLS-5) (Zimmermann et al., 2002)

» The Articulation Survey (Atkin & Fisher,
1996)

+ Treatment: rounding of lips for /f/ (“sh”),
adding word-final consonants, improve contact
of lips to ensure bilabial production, encourage
speaking and engagement with others

 Timeline: received care over 24-month period

 Frequency of appointments: every 2-4 weeks

Results and Outcomes

Over the course of the treatment, all practitioners
observed an improvement in the patient's symptoms
from her initial presentation (Table 2 and Figure 1).
In particular, the patient's occlusion, tongue thrust,
and resting mouth posture all improved over the 24-
month period. Furthermore, the speech-language
pathologist noted a significant improvement in the
patient's language and articulation, as well as her
confidence in communicating (Table 2).

The sleep-study results (Table 1) revealed
substantial  sleep  improvements from the
myofunctional therapy. After only 12 months of
treatment, obstructive sleep events decreased
significantly from sleep study 1 (ORDI 71.5/hr) to
sleep study 4 (ORDI 1.0/hr). Furthermore, the
arousal index (14.9/hr) and oximetry (nadir 97%)
improved. After 48 months of treatment, the
diagnostic part of study 5 showed that there was no
significant obstruction (ORDI 0.0/hr), no elevation
of arousal index, normal oximetry (nadir 94%), and
normal transcutaneous CO2 (TcCO2) baseline with
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Table 2: Timeline of parental and practitioner observations and measurements of patient's outcomes.

Age Treatment Parental Dental qualitative findings SLP and chiropractic
Timeline observations qualitative findings
25yr Time 0O: Nighttime: Frequent | - Anterior open bite Chiropractic
initial dental | mouth breathing - Hypoplasic lower anterior teeth | Tension in cervical and upper
consult during sleep, night - Forward tongue resting position | thoracic spine.
sweats, snhoring, - Tongue thrust during swallow
hyperextended neck. | - Mouth breathing
- Low lip and oral tone
Daytime: inability to | - Open bite
swallow solid food, - Extremely minimal speech
significant speech - Features of patient with
delay, poor emotional | achondroplasia included
regulation, and macrocephaly, mid-face
complaints of ear hypoplasia, anterior cross bite,
discomfort. frontal bossing and protrusive
mandible
- Extremely introverted
disposition
3yr 6 mo - Eats more solid - Nose breathing more frequently | Speech-Language Pathology
foods - Open bite reduced - PLS-5 Language Assessment:
- No ear pulling - Less tongue thrusting ceiling heights were not
- Shallower nasolabial folds reached for both receptive and
- Increased philtrum length expressive language, results
were within normal limits.
- The Articulation Survey sound
errors: Substitution of /n/ for /n/
(eg. ring said as ‘rin’); final
consonant deletion (eg. bus
said as ‘bu’); assimilation (eg.
tiger said as ‘titer’)
3.5yr 12 mo - Eating wide variety | - Open bite and tongue thrust Speech-Language Pathology
of foods improved - Speech improved
- Reduced CPAP use | - Clear speech - More confident speaker and
- Parents requested more easily understood
sleep study without - Breathing through nose, with
CPAP mouth closed
- When speech is
corrected, will stop Chiropractic
and make the - Residual cervical and upper
correct speech thoracic tension, as well as
production sacral and lower lumbar tension
45yr 24 mo - Regular nasal - No tongue thrust Speech-Language Pathology
breathing - Reduced anterior crossbite - Speech level improved further
- Mouth closed while | - Improved tongue position
sleeping - Improved oro-facial muscle Chiropractic
- No nocturnal balance - Ongoing maintenance, no
shoring - Improved self-confidence remarkable findings
- No hyper-extension
of neck during
sleep
- No sweating during
sleep

Abbreviations:

PLS-5 = Preschool Language Scales Fifth Edition
CPAP = continuous positive airway pressure
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a 3mmHg rise in the 2nd REM period. There were
no significant central apneas or periodic limb
movements. Additionally, the sleep specialist
recorded nasal airflow, snoring and occasional
stridor, and mild work of breathing (WOB) during
sleep. During the CPAP part of Study 5, titration
between 7-8 cmH0 resolved all snoring and WOB.
Furthermore, the sleep specialist noted a reduction
in tonsil and adenoid size, removing the indication
for tympanostomy insertion. These results
demonstrate the efficacy of combining CPAP and
myofunctional therapy for improving the sleep of
patients with achondroplasia and OSA.

Parents’ perspectives

The parents’ primary objective when seeking
treatment was to reduce the amount and severity of
medical intervention. Namely, they sought to avoid
tonsillectomy and tympanostomy insertion, and to
prevent orthodontic surgery in the future. While
tonsillectomy and tympanostomy are indicated and
recommended for patients with achondroplasia, the
parents wanted to try conservative treatment as an
alternative (Hunter et al., 1998). They also
researched palatal expansion as a method for
correcting sleep-breathing problems while typically
being advised that nothing could be done while the
child was so young.

Discovering how easy the myofunctional chewing
device was to implement, the parents were
motivated to try the simple and non-invasive
treatment, especially as it was age appropriate and
very easy for their child. For these parents,
understanding functional approaches to treatment
and the impact on their child’s health were
significant motivators. From the positive outcomes
in speech, breathing, and sleep, the parents have
become advocates of the myofunctional chewing
device as an inexpensive and conservative
intervention for special needs children.

Discussion

This case presents a novel approach of how a
myofunctional chewing device can be used to
improve OSA, dental and speech deficiencies for
pediatric patients with achondroplasia. This case
highlights a simple, non-invasive and accessible 24-
month intervention. In a relatively short period of
time, the practitioners and parents saw significant
improvements in the patient's sleep, ear health, oral
muscle balance, occlusion, swallowing, and speech.

With a combination of therapies (OMT, dental,
chiropractic, sleep, and speech-language pathol-
ogy), the patient improved her initial presenting
symptoms considerably. We propose that the
treatment had the following effects on the patient.
Firstly, as demonstrated by previous studies that

assessed the impact of OMT and chewing on oral
musculature, the patient chewing the myofunctional
device and performing the simple tongue exercises
likely improved her tongue and lip tone and function
(Koka, 2021; Chuang et al., 2019; Benkert 1997,
Camacho et al., 2015; Guimardaes et al., 2009). As
described in the myofunctional dentist's qualitative
findings (Table 2), the patient improved her ability
to close the lips and rest the tongue at the roof of the
palate to facilitate nasal breathing, improved her
swallowing function by increasing muscle tone, and
eliminated tongue thrusting. As evidenced in the
literature, the improvements in oral muscle tone
likely contributed to the positive development of her
occlusion, avoiding tympanostomy, and reducing
OSA severity (Bernkopf et al. 2022; Chwiesko-
Minarowska et al., 2013; De Dios & Brass, 2012;
Guimardaes et al., 2009; Valbuza et al., 2010; Villa et
al., 2014). Secondly, the speech-language therapy
significantly improved the patient’s ability and
confidence to communicate, leading to improved
engagement with people around her. Finally, the
SMT may have improved the patients forward head
posture and thoracolumbar kyphosis, leading to
improved airway patency and reducing OSA
severity (Hopper & Cramer, 2023). These
conservative therapies all had a complementary and
positive effect on the patient's airway, oral
musculature and communication.

Limitations and Future Studies

Limitations of this study include the involvement of
only a single individual, meaning that these results
may not be generalizable. Despite rigorous objective
medical assessments with sleep and CPAP studies,
the clinical assessment by the dentist did not involve
standardized assessments, but instead relied on the
dentist’s clinical observations. As this is only a brief
study involving a 24-month health intervention, it is
unclear what the long-term health benefits will be.

For future research, it would be wise to separate each
intervention component to understand their
individual contributions to the patient's outcomes.
That said, it may be difficult to determine which
intervention led to which outcome. Additionally,
including a larger treatment cohort would help with
supporting  the  clinical  significance  and
generalizability of the outcomes.

Conclusion

A patient with achondroplasia and OSA responded
favorably to a conservative therapeutic approach
over a 24-month period. The patient's dental
occlusion, sleep quality, speech, and other health
outcomes improved significantly after implement-
ing a combination of myofunctional exercises with
a myofunctional chewing device, chiropractic,
CPAP, and speech therapies.
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