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Objective: The purpose of this study was to determine the efficacy of the Myobrace/MyOSA myofunctional
appliance for the treatment of mild to moderate Obstructive Sleep Apnea (OSA) in children, by means of the
Apnea/Hypopnea Index (AHI). Study design: Nine children with a diagnosis of mild to moderate OSA were
included in the study. The subjects wore the Myobrace/MyOSA myofunctional appliance for a period of 90
days. The initial AHI, determined by means of a sleep test, was used as baseline (To), and a second AHI,
computed at the end of the experimental period, was used as final data (T;). The differences between the AHIs
at To and T: were calculated (diff AHI) and used for statistical purposes. The level of Oxygen Saturation
(SaO:) was also recorded before and after treatment, and their differences calculated as diff SaO:. Statistical
analysis was performed with a paired-t- test and statistical significance was established at 95 per cent level
of confidence. Results: A statistical significant reduction in the AHI of the studied subjects was computed
at the end of the experimental period (p = 0.0425). Although there was an improvement in the SaQ,, it did
not reach a statistically significant difference. Conclusions: The present results suggest that the Myobrace/
MyOSA myofunctional appliance can be an alternative to treat mild to moderate OSA in children. However
further studies are necessary to determine the stability of the results after treatment.

Key words: Obstructive Sleep Apnea,; Hypopnea, Oxygen Saturation;, Myobrace/MyOSA; Dental Appliance.

INTRODUCTION

bstructive Sleep Apnea (OSA) in children is a disorder of

breathing during sleep, characterized by prolonged partial

upper airway obstruction and/or intermittent complete
obstruction that disrupts ventilation during sleep and fragments
sleep patterns !. Its incidence is between 1.2 to 5.7 percent of the
general pediatric population and, it can produce neuro-psycholog-
ical and cognitive impairment in the child, as well as systemic and
pulmonary hypertension and endothelial dysfunction *°. OSA in
children is generally accompanied by nocturnal snoring and sleep
disorders, as well as by a neuropsychological deficit in the child’s
cognitive potential '¢7.
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Pediatric OSA is diagnosed by means of a sleep study (Poly-
sonography, PSG), which is generally performed at the hospital
with the child staying there overnight or, performed at home with
a portable device (known as Home Sleep Test, HST). Although a
hospital based PSG is the optimal test to accurately diagnose pedi-
atric OSA, the American Academy of Pediatrics have recommended
that all children should be screened for OSA and, that HST could be
prescribed in cases where hospital PSG is not available or not easily
scheduled '. In that context, a sleep test (PSG or HST) is necessary
to determine if a child is suffering of OSA by means of establishing
the Apnea and Hypopnea Index (AHI). In children, an AHI lower
than 1 is considered normal; between 1 and less than 5 is diagnosed
as mild OSA; between 5 and less than 10 is considered moderate
OSA; and, AHI higher than 10 is classified as severe OSA 8.

As OSA during childhood has been correlated with an over-
growth of the tonsils and adenoids, surgical removal of that
lymphoid tissue has been proposed as the first line of treatment.
Although the surgery has been reported to significantly reduce the
signs and symptoms associated with pediatric OSA, it may not fully
resolve the OSA and a significant number may require additional
therapy *'°. Based on recent reports stating that pediatric OSA is
associated with disturbances in craniofacial growth and develop-
ment in non-syndromic children '3, oral appliances have risen as
an alternative treatment to manage the breathing disorder at an early
age. So, appliances designed to either stimulate maxillary transverse
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development ', or advancing the mandible '°, have been reported
to significantly reduce OSA in children. Besides that, myofunc-
tional therapy has been shown to improve breathing disorders in
children, as it improves the position of the tongue and corrects
mouth breathing '°.

The Myobrace/MyOSA pre-orthodontic appliance (Figure 1)
have been reported to significantly modify the shape of both maxil-
laries, as well to advance the mandible when a mandibular retrusion
has been diagnosed '8, Tt has been also reported that the activity
of the masticatory and facial muscles significantly improves after
the treatment with the Myobrace/MyOSA pre-orthodontic appliance
1921 Based on those results, the following hypothesis was proposed:
The Myobrace/MyOSA produces a significant positive effect in
children with mild to moderate OSA, by reducing the frequency
of apneas and hypopneas per hour. Thus, a preliminary study was
designed to evaluate the efficiency of that oral appliance in reducing
the AHI in children diagnosed with mild to moderate OSA.

Figure 1. Photograph of the pre-fabricated myofunctional
appliance (Myobrace/MyOSA) used for the treatment of
patients included in this study.

MATERIALS AND METHOD

Twenty non-syndromic patients whom the parents reported
nocturnal snoring where initially selected for the study. Their age
was between 4 and 8 years old. All children had a complete medical
examination and those reporting, severe asthma, taking medications
or obese were excluded from the study. Nine children were diag-
nosed with a mild to moderate OSA and was the final sample for
the study. Those subjects selected to participate had a HST before
starting using the proposed oral appliance, the Myobrace/MyOSA.

The present study was approved by the ethical board of the
University of Insubria, Italy. Written informed consent was obtained
from the parents, as well as verbal consent from all the children
finally involved in the study. The initial AHI measured by means
of a HST (NOX T3, NOX Medical, USA) was considered the
baseline measurement for the OSA severity prior to treatment (To).
The patients were then instructed to wear the Myobrace/MyOSA
appliance for 1 to 2 hours during the daytime and when sleeping
for a period of 90 consecutive days. At that time, a new HST was
performed (T:) and the differences between the AHIs at To and T
were calculated (diff AHI). Additionally, the level of Oxygen Satu-
ration (SaO:) reported on the HST was also recorded before and
after treatment, and their differences were reported as diff'SaO..

Statistical analysis was performed by means of a paired t-test,
the Wilcoxon test, using the SPSS software package ((SPSS, Inc.
Chicago, IL, USA). The level of significance was set at 95 per cent.
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RESULTS

The AHI values and the percentages of SaO, were recorded and
their differences statistically analyzed at To, before treatment, and
at Ti after 90 days of using the Myobrace/MyOSA appliance. The
results are presented in Table 1.

The difference between AHIs computed a statistically significant
decrease (p = 0.0425) in the occurrence of apneas and hypopneas in
the studied subjects. (Figure 2) The differences between SaO. before
and after treatment reported an improvement in the percentages of
oxygen saturation, but it did not reach a statistically significant
difference.

The HST results after treatment also reported that snoring was
still present at the end of the 90 days period of the study. It did not
significantly vary with the recordings before treatment.

Figure 2. Diagram showing the significant reduction in the
Apnoea/hypopnea Index (Y-axis) of the nine patients
involved in the study before (To) and after 90 days
of treatment (T1) with the Myobrace/MyOSA™
myofnctional appliance (p = 0.0425).

8 N\

To T1

Table 1. Results recorded for the nine patients included in the
study. (AHI) Apnoea/Hypopnea Index; SaO. Oxygen

Saturation.
T o - T ) R © o
R

1 1,6 0 +1,6 96,8 96 +0,8
2 1,8 1 +0,8 95 97,7 -2,7
3 1,8 0,8 +1 93,6 95 -1,4
4 2,4 0,2 +2,2 97 96,6 +0,4
5 3,7 1,1 +2,6 91 96,3 -53
6 2,7 0,6 +2,1 93 94,6 -1,6
7 4,7 0,3 +4,4 95 96 -1

8 8,4 2,2 +6,2 94 93,7 +0,3
9 1,8 0,1 +1,7 93,4 95,2 -1,8
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DISCUSSION

Obstructive sleep apnea has been associated with deviations in
the craniofacial growth and development in non-syndromic chil-
dren. In that context, several oral appliances have been proposed to
reduce the severity of OSA in children 15223, The current report
presents preliminary results from nine young patients treated with
the Myobrace/MyOSA, a pre-fabricated myofunctional appliance
designed to positively affect the craniofacial growth and devel-
opment in children by changing the posture of the mandible and
balancing the muscular activity of the masticatory and facial muscles
1720 while improving the oral functions, which were deteriorated by
bad habits (eg. tongue thrust and mouth breathing).

The subjects participating in this study showed a statistically signif-
icant reduction in the AHI, which means that the numbers of apneas
and hypopneas occurring during their sleep significantly reduced on
average per hour. Therefore, all the subjects reported here, who were
initially diagnosed with a mild to severe OSA reported an AHI which
can be considered between normal values , after 90 days of using the
Myobrace/MyOSA 1-2 hours at day time and when sleeping.

The results presented above were associated with an improvement
in the SaO». However, the later results did not reach a statistical signif-
icance. It may be due to the short period that the study was run for.
Therefore, other studies with a more extended experimental period
are required to fully evaluate the effect of the Myobrace/MyOSA
appliance on the SaO:in children with mild to moderate OSA.

The significant results on the AHI presented here are produced
after 90 days of using the prescribed appliance. A longer follow up
of the subjects is required to determine if the results become stable
and the significant decrease in the AHI is going to stabilize and
be maintained in the future. Other limitations of this study are the
number of subjects included in the study, as well as the HST instead
of a hospital based PSG. Regarding the first one, the small sample in
the study, these results should be considered as preliminary data and
further studies with a bigger sample should be designed to deter-
mine the consistency of the effects of the Myobrace/MyOSA to treat
mild to moderate OSA in children.

On the other hand, the studied subjects were tested with a HST.
The results produced with HST are not considered accurate as those
from PSG. However in this study the severity of the OSA was deter-
mined in all the subjects with the same equipment before and after
treatment. In that context, it can be argued that the results are valid
as any inaccuracy in the results produced by the HST were affecting
both, the before and after treatment results.

Although the limitations of this study, these preliminary data
suggest that the Myobrace/MyOSA may be a positive addition to
that armamentarium of oral appliances that dentists may use to treat
OSA in children. One of the advantages of the Myobrace/MyOSA
for this treatment is that this myofunctional appliance improves
the craniofacial growth and development in children by directly
improving the muscular activity of the masticatory and facial
muscles '°?!, and at the same time correct bad habits, such as tongue
thrust and mouth breathing.

CONCLUSION

The present results suggest that the Myobrace/MyOSA can be
used to treat mild to moderate OSA in children, as it significantly
reduces the AHI after 90 days of using the myofunctional appliance

The Journal of Clinical Pediatric Dentistry ~ Volume 42, Number 6/2018

while sleeping. These results should be considered as preliminary
data and, further research is required to fully establish the effects of
this myofunctional appliance when treating OSA in children, as well
as to evaluate the permanence of the positive results after treatment.

REFERENCES

1. Marcus C, Brooks L, Draper K, et al. Diagnosis and management of childhood
obstructive sleep apnea syndrome. Pediatrics.;130:576-584. 2012.

2. Beebe D, Wells C, Jeffries J, Chini B, Kalra M, Amin R. Neuropsychological
effects of pediatric obstructive sleep apnea. J Int Neuropsychol Soc.;10(7):962-
975.2004.

3. Gozal D. Sleep, sleep disorders and inflammation in children. Sleep Med.;10(-
Suppl 1):S12-16. 2009.

4. Kheirandish-Gozal L, Bhattacharjee R, Gozal D. Autonomic alterations
and endothelial dysfunction in pediatric obstructive sleep apnea. Sleep
Med.;11(7):714-720. 2010.

5. Nisbet L, Yiallourou S, Biggs S, et al. Preschool children with obstructive sleep
apnea: the beginnings of elevated blood pressure? Sleep.;36(8):1219-1226.2013.

6. Halbower A, Degaonkar M, Barker P, et al. Childhood obstructive sleep apnea
associates with neuropsychological deficits and neuronal brain injury. PLoS
Med.;3(8):1901-1402. 2006.

7. Trosman I. Childhood obstructive sleep apnea syndrome: a review of the 2012
American Academy of Pediatrics guidelines. Pediatr Ann.;42(10):195-199. 2013.

8. Mindell J, Owens J. A clinical guide to pediatric sleep: Diagnosis and manage-
ment of sleep problems. Vol 3r Edition. Philadelphia, PA: Wolters Kluwer; 2015.

9. Mitchell R, Kelly J. Outcome of adenotonsillectomy for severe obstructive sleep
apnea in children. Int J Pediatr Otorhinolaryngol.;68(11):1375-1379. 2004.

10. Mitchell R, Kelly J. Outcome of adenotonsillectomy for obstructive sleep apnea
in obese and normal-weight children. Otolaryngol Head Neck Surg.;137(1):43-
48.2007.

11. Guilleminault C, Abad V, Chiu H, Peters B, Quo S. Missing teeth and pediatric
obstructive sleep apnea. Sleep Breath.;20(2):561-568. 2015.

12. Guilleminault C, Akhtar F. Pediatric sleep-disordered breathing: New evidence
on its development. Sleep Med Rev. 2015;24:46-56.

13. Huang Y, Guilleminault C. Pediatric obstructive sleep apnea and the critical role
of oral-facial growth: evidences. Front Neurol.;3(Article 184):1-7. 2013.

14. Villa M, Malagola C, Pagani J, et al. Rapid maxillary expansion in children with
obstructive sleep apnea syndrome: 12-month follow-up. Sleep Med.;8:128-134.
2007.

15. Villa M, Miano S, Rizzoli A. Mandibular advancement devices are an alterna-
tive and valid treatment for pediatric obstructive sleep apnea syndrome. Sleep
Breath;16:971-976. 2012.

16. Camacho M, Certal V, Abdullatif J, et al. Myofunctional Therapy to
Treat Obstructive Sleep Apnea: A Systematic Review and Meta-analysis.
Sleep.;38(5):669-675. 2015.

17. Ramirez-Yanez G, Sidlauskas A, Junior E, Flutter J. Dimensional changes in
dental arches after treatment with a prefabricated functional appliance. J Clin
Pediatr Dent.;31:279-283. 2007.

18. Usumez S, Uysal T, Sari Z, Basciftci FA, Karaman Al, Guray E. The effects of
early preorthodontic Trainer treatment on Class II, division 1 patients. Angle
Orthod ;74:605-609. 2004.

19. Uysal T, Yagci A, Kara S, Okkesim S. Influence of pre-orthodontic trainer treat-
ment on the perioral and masticatory muscles in patients with Class II division 1
malocclusion. Eur J Orthod;34:96-101. 2012.

20. Yagci A, Uysal T, Kara S, Okkesim S. The effects of myofunctional appliance
treatment on the perioral and masticatory muscles in Class II division 1 patients.
World J Orthod ;11:117-122. 2010.

21. Satygo E, Silin A, Ramirez-Yanez G. Electromyographic muscular activity
improvement in Class II patients treated with the pre-orthodontic Trainer. J Clin
Pediatr Dent ;38:380-384. 2014.

22. Villa M, Bernkopf E, Pagani J, Broia V, Montesano M, Ronchetti R. Random-
ized controlled study of an oral jaw-positioning appliance for the treatment of
obstructive sleep apnea in children with malocclusion. Am J Respir Crit Care
Med ;165:123-127. 2002.

23. VillaM, Rizzoli A, Miano S, Malagola C. Efficacy of rapid maxillary expansion
in children with obstructive sleep apnea syndrome: 36 months of follow-up.
Sleep Breath ;15:179-184. 2011.

doi 10.17796/1053-4625-42.6.14 477

220z 8unf Gz uo Jasn [eydsoH @ 868|100 [eluaq yeadeApip neleyg Aq Jpd vl 9 Zi-GZ9v-€G01/0GEZS L LIS LY/9/Z/sPd-81onie/pdoljwoo ssaidua)ie ueipuaw//:dpy woly papeojumoq



@

"IAPD

CONGRESS

cancun l gv
July 3-7 2019 /ﬁ

Where the past meets the future

easons why coming to Cancun

Congress/ location / air connectivity / entertainment / culture / gastronomy / hospitality

1. Welcoming more than 10 million visitors each year, Cancun is a real paradise on earth, and one of
the reasons why Mexico is set to become the 6th most visited country in 2019.

2. World-class hotels available at short, walking distance from the venue.

3. The most beautiful beaches, surrounded by sparkling turquoise waters, and world-renowned aquatic
entertainment and amusement parks.

4. Avariety of water sports and activities, including golf, scuba, and diving in the world’s second largest
coral reef.

5. Archeological sites, some of them regarded one of the new wonders of the world plus the delights of
Mexican cuisine, now declared Intangible Heritage of Humanity by UNESCO.

6. Outstanding air connectivity; dozens of direct flights available from destinations in the US, Canada,
and Europe.

7. The International Association of Pediatric Dentistry (IAPD) is a global organization which brings
together dentists from over 70 countries around the world.

8. At this year's event, about 3,000 dentists from 60 countries are expected to attend, including a
program with the participation of renowned speakers from different continents. The event’s official
language is English.

9. This year's Congress is the ideal place to network with colleagues from different countries, establi-
shing opportunities for learning and exchanging ideas and information on what other countries are
doing, plus a great opportunity to gain Educational points from your local association.

10. Congress event dates: July 3 - 7; perfect dates to incorporate a family vacation into your plans; other
important considerations include tax return in Mexico and a congress tax deduction.

This year’s IAPD Congress - Cancun 2019 is sure to provide everyone a unique and unforgettable
experience, from networking, to learning and leisure.

REGISTER NOW 0 @IAPDCongress

www http://iapd2019.org

Sk NN AMOR
@ IAPD

) " Academia Mexicanade
International Association . ., ~
of Paediatric Dentistry Odontologia Pediatrica, A.C.

220z 8unf Gz uo Jesn |epdsoH g 869]100 [eyueq yeadeApiA neseug Aq jpd v L9 2h-529v-€501/0GEZS L LIS.LY/9/Z¥/3Ppd-8joie/pdol/wodssaiduse: uelpuawy/:dny woly pepeojumoq



