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ABSTRACT

Orofacial myofunctional therapy has been shown to
be effective in the multidisciplinary management of obs-
tructive sleep apnoea syndrome in children, adolescents,
and adults, and is prescribed at several stages of such
management. However, given the lack of consistency in
treatment protocols and outcome measures, the lack of
research on the type, frequency and duration of myo-
functional exercise and the specific phenotypes that may
benefit from it, there is a need to define best practice
guidelines.

A Delphi consensus guideline on orofacial myofunctio-
nal assessment and treatment for patients with OSA was
initiated by Marc Richard Moeller. The first two stages

INTRODUCTION

Orofacial myofunctional therapy is the re-education of
the muscles, functions, and rest postures of the orofacial
complex, involving the lips, tongue, cheeks, mandible,
sucking, chewing, swallowing, speech articulations and
more. Myofunctional therapy has been used as a clinical
solution for several decades with documented success,
worldwide, addressing orofacial dysfunctions in patients of
all ages and with a wide range of disorders and comorbidi-
ties.

Only recently there have been enough studies published on
the application of myofunctional therapy, many with sleep
disorders, reaching an increased level of medical conside-
ration and a higher level of evidence such as meta-analyses
and systematic reviews. Although the results of these
higher level of evidence studies are sometimes inconclu-
sive, conclusions have all suggested that the outcomes are
powerful enough that myofunctional therapy both should be
considered as a treatment and that further research should
be conducted. Yet with a lack of homogeneity in treatment
protocols and outcome measurements, as well as a dearth
of research on type, frequency, and duration of myofunc-
tional exercise and the specific phenotypes that may benefit,
a great deal more research is needed. This paper proposes
just that, and a process by which consensus may be deve-
loped around the next steps that should be undertaken by
leaders and allied professionals concerned with the potential
for advancement of this promising, emerging field.
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of the Delphi consensus recommendations have been
completed. The third stage, the development of the ques-
tionnaire, will take place at the joint meeting of the World
Sleep Society and the Academy of Applied Myofunctional
Sciences in March 2022 in Rome. The conclusions of the
Delphi consensus recommendations will be published in
the following year and widely disseminated.

KEYWORDS

Obstructive sleep apnea syndrome, orofacial myo-
functional therapy, consensus statement, Delphi method
process.

Obstructive breathing disorders are characterized by the
partial or complete reduction of the airflow during sleep. The
resulting flow limitations, apnoeas, and hypopnoeas induce
sleep fragmentation, intermittent hypoxia, and hypercapnia,
as well as increased intra- thoracic pressure swings during
the breathing effort. These breathing disorders during sleep
range from snoring to obstructive sleep apnea (OSA)3*.

OSA is an endemic chronic disease that affects a high
percentage of the pediatric and adult population, currently
affecting an estimated one billion people® Most patients
with OSAS remain undiagnosed, making OSA a major public
health and safety issue®*. The prevalence of adult OSA has
been reported to be as high as 30% in the Brazilian popu-
lation aged from 18 to 80 years old*!, and a recent study in
Switzerland confirmed moderate to severe OSA in 23% of
the women and almost 50% of the men, when considered
AHI>15 e/h?'.

Adult OSA is associated with an increased risk of health
problems, including cardiovascular disease, carbohy-
drate-lipid metabolism disorders, and cancer. Besides these,
there is an important link between chronic pain and sleep
disorders, especially orofacial pain ®34. Pain is exacerbated
by OSA, and pain disturbs sleep. Most orofacial pain disor
ders include orofacial muscle dysfunctions and acquired
compensatory orofacial behaviors which may fall under the
purview of myofunctional therapists*®. The drowsiness and
impaired alertness associated with untreated OSA has also
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been shown to increase the risk of work-related injuries and
motor vehicle accidents in association with the sleep frag-
mentation induced by abnormal breathing events®4. Obesity
is a major risk factor for OSA and is seems to be responsible
for the growing prevalence in the last decade?' 4.

Other signs and symptoms suggesting sleep disordered
breathing, such as scalloping of the tongue, tongue thrust
at rest, chronic open mouth posture, or a low tongue posi-
tion at rest, might still not be familiar to many health care
professionals'44.

In children, prevalence has been reported in the range of 2
to 6%, with a peak in preschool-aged children, which has
been related to the hypertrophy of the tonsils as a major risk,
also common at this age group?®. Childhood OSA can lead
to cognitive impairment, behavioral problems, growth retar
dation, and cardiovascular and metabolic complications?®.

Similar, in adolescents, OSA is also associated with a wide
range of cognitive and behavioral problems, from attention
disorders to depression, sometimes with risk-taking beha-
vior and suicidal tendencies, cardiovascular and metabolic
complications. Although risk factors and physiopathology are
not the same for children and adults, some approaches seem
to be similar, and there is growing evidence that untreated

OSA children are at higher risk to develop OSA in the adult
age'8 2534

Different repercussions and treatment approaches enhance
the understanding of OSA as a disease with several pheno-
types and endotypes, with the need for individualized
targeted approaches for personal precision medicine. These
phenotypes are related mainly to the four mechanisms
exposed as the pathways for physiopathology of OSA™.

The main cause for OSA is still linked to the narrow, crowded
airway, as part of the first mechanism, the impaired upper
airway anatomy. The main clinical findings are associated
with obesity, craniofacial dysmorphisms, hypertrophy of the
tonsils, and/or nasal structures. Besides these, the shape
and the size of the pharynx will also be influenced by its
viscoelastic properties, reported as the collapsibility of the
pharynx during inspiration2®.

As for non-anatomical phenotypes, the mechanism for OSA
is related to neural control, muscle responsiveness, and
muscle effectiveness.

In some patients, OSA development will be associated with
a third mechanism related to the respiratory control (loop
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gain), considering that the most important respiratory driver
is the CO2 level which might present fluctuations due to
the narrowing of the airway during sleep and higher airway
resistance.

The fourth phenotyping mechanism is linked to the respi-
ratory arousal threshold. An increased respiratory drive,
as induced by increased pharyngeal pressure swings, will
recruit the dilator muscles of the upper airway. Thus, in
people with low muscle responsiveness, activation of the
pharyngeal muscles occurs only with severe gas changes?.

TREATMENT OPTIONS

Treatment approaches are different for the pediatric and
adult populations.

In pediatric OSA, adenotonsillectomy has been the treat-
ment of choice. However, more detailed, and polysomnogra-
phic evaluation after surgery has shown a high rate of OSA
persistence, ranging from 30 to almost 50%, depending on
the characteristics of the studied population, like obesity,
craniofacial disorders, or if syndromic children, as Down
syndrome, were included!”. Thus, a step-by-step treatment
approach has been proposed, including clinical treatment
with anti-inflammatory medication, rapid maxillary expan-
sion, and weight loss, associated or not with myofunctional
therapy intervention for muscle strengthening?®. Besides
this, these different outcomes have highlighted the reco-
gnition of different phenotypes, with the so-called “adult
phenotype” corresponding to the more obese child with a
lower chance of treatment success with adenotonsillectomy,
and the “adenoid” one, associated with the hypertrophy of
the tonsils, and the long-face characteristics with a good
response to the surgical treatment. This predictive pheno-
typing has been proposed to be included in the screening
evaluation “Sleep Clinical Record,” improving the accuracy
of the traditional questionnaires*2.

In adults, the treatment of choice is the support of positive
pressure, the CPAP In the case of poor compliance or into-
lerance to CPAP the oral mandibular advancement device
(MAD) is an alternative. Its efficacy, comparable to that of
CPAP is attributed to higher adherence to MAD than to CPAP
MAD is also indicated as a first-line treatment for moderate
OSAS without associated severe cardiovascular comorbidi-
ties37 In some patients with positional OSA, the wearing of
an anti-decubitus device can be prescribed to prevent slee-
pers from rolling on their back. Education on sleep positions
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should be part of the overall treatment as there are some
sleep positions that may reduce OSA more than others,
depending on the condition of the patient®343. An adapted
diet, a physical activity program, the reduction of sleeping
pills, alcoholic beverages, and tobacco consumption, are also
indicated as general measures, improving sleep hygiene®.
Surgical treatment of adult OSA involves numerous propo-
sals, including soft tissue volume reduction by pharyngeal
surgeries, or by optimization of the nasal patency, as nasal
valve surgery, septoplasty, and turbinoplasty, with limited
efficacy?8. The highest success rate is obtained by maxil-
lomandibular advancement surgery?*. Hypoglossal nerve
stimulation surgery is aimed at the contraction of the genio-
glossus muscle, the main dilator muscle of the pharynx, to
suppress pharyngeal collapse during sleep?®.

OROFACIAL MYOFUNCTIONAL
THERAPY

Within this short overview, there is growing evidence that
orofacial structures and functions can play an important
role in these mechanisms. Exercising and strengthening
the orofacial muscles may have a positive impact on cranio-
facial growth, development and its functions, like sucking,
swallowing, chewing, articulation, and influencing breathing
patterns?. The importance of functional balance for more
optimal facial growth, the harmonic appearance of the face,
and achievement of nasal breathing, including the position
and tonus of the tongue, has been emphasized by the ortho-
dontic pioneer Alfred Paul Rogers already in the early 20th
century, proposing active exercises to improve these condi-
tions®6. He first introduced the term “orofacial myofunctional
therapy” (OMT) into the medical literature as a means to
describe what he thought was the critical nature of the posi-
tion of the tongue, at rest and in movement, on craniofacial
morphology and the ensuing orthodontic and occlusal stabi-
lity. Many of the orofacial myofunctional disorders (OMDs)
originate with insufficient habitual nasal breathing or mouth
breathing and may impact treatments by orthodontists,
dentists, dental hygienists, speech-language pathologists,
and other professionals working in the orofacial area.

Orofacial Myofunctional Therapy is a comprehensive
approach that begins with creating awareness of the reci-
procal impact of OSA on the orofacial musculature and
oronasal functions, and the importance of therapy based
on the principle of neuroplasticity, in order to promote long
lasting behavioral changes to the patterns of orofacial func-

516

tions313:3540 A comprehensive approach to OMT includes
isotonic and isometric exercising of the lips, tongue, soft
palate, and pharyngeal walls, aiming to increase muscle
tone, endurance, and coordinated movements of orofacial,
pharyngeal and peripharyngeal muscles to optimize nasal
breathing, chewing and swallowing?10.1.26,

In 2009, the first randomized clinical trial (RCT) of OMT
specifically in adult OSA patients had been published by
Guimaraes et al.’. Since then, numerous studies have
performed different treatment protocols in adult and pedia-
tric OSA patients, but many have relied on the same or
similar exercises used in Guimaraes et al., spotlighting a
need further research into specificity of the exercises and
the phenotypes that would best benefit. Recently, including
new methods to improve treatment adherence, a first RCT
enrolling only severe OSA patient and OMT being monitored
by an app has been published by O'Connor-Reina et al.3

Several systematic reviews confirm that OMT reduces
snoring, the apnea-hypopnea-index and/or OSA severity,
oxygen desaturation, and daytime sleepiness, but also
improves the quality of life and the adherence to CPAP
treatment246.7939 These improvements might result from
better muscle responsiveness, muscle gain, the coordinated
recruitment of different compartments of tongue and other
pharyngeal muscles, with reduction of inspiratory flow limita-
tions and subsequent arousals?®. There is a growing interest
in identifying phenotyping tools and the site of obstruction
in clinical settings, to select targeted OMT exercises, along
with a comprehensive assessment of signs and symptoms
of SDB easily detected even without sophisticated tools. As
it was mentioned previously, some well-established signs
and symptoms of OSA, easy to detect by clinicians, that
could also be considered orofacial myofunctional disorders
are tongue scalloping, a chronic open mouth posture with
low tongue position at rest, a high score on the Mallampati
or the Friedman scales, a tongue thrust at rest and during
swallowing and/or speech, or visibly hypertrophic tonsils.

Not all trials for OMT have included a comprehensive or a
validated assessment of myofunctional evaluation before and
after executing their protocol. In the pediatric population, the
combination of the orofacial myofunctional evaluation and
a validated screening questionnaire improved the accuracy
of the OSA diagnosis'2. O'Connor-Reina et al. evaluated the
lowa Oral Performance Instrument (IOPI) to aid in the identi-
fication of the obstruction site in OSA patients. The authors
observed a significant correlation of IOPI tongue pressures
and VOTE classification (T size) during drug-induced sleep
endoscopy?'.

RODF 2021;55(4):513-520
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Despite the availability of several validated protocols, such as
the OMES-expanded, (which is validated for OSA patients'®)
or the MGBR?’ (which is not additionally validated for OSA
patients) for evaluation, there is still a large variability in both
research and clinical practice. There is also no consensus
regarding therapy strategies.

Thus, the validation of OMT by meta-analysis has been challen-
ging as data cannot be easily expanded to include different
treatment protocols and patient characteristics due to lack
of homogeneity and objective measurements on the effec-
tiveness of the exercises themselves. Although the quality
of evidence may be considered low due to limitations of the
studies, all systematic reviews point out a positive effect of
OMT, giving promise of potential for an impactful, emerging
new field in sleep medicine?®. Each year new peerreviewed
articles are added to the current knowledge of OMT's effec-
tiveness, especially in treating patients with OSAS.

PROPOSAL TO STANDARDISE
PROTOCOLS FOR ASSESSMENT
AND MYOFUNCTIONAL
REHABILITATION IN PATIENTS
WITH OSA

Given the increased application of orofacial myofunctional
sciences into therapy for a wide variety of disorders and
conditions, it seems desirable to develop good practice
guidelines. These are defined as “methodically developed
proposals to assist the practitioner and the patient in seeking
the most appropriate care in given clinical circumstances”23.
They are intended to provide professionals, patients, and
decision-makers in the health system with a rigorous
summary of the state of the art, standardizing the assess-
ment and treatment of orofacial myofunctional disorders in
patients with OSA (children, adolescents, and adults).

Our approach aims to standardize the assessment and treat-
ment of orofacial myofunctional disorders in patients with
OSA (children, adolescents, and adults).

To develop recommendations for good practice, we chose
to use a consensus method. We organized a meeting of a
group of experts with the objective of developing a protocol
of guidelines for assessment and treatment with RMOF.
Of the four consensus methods classically described??, we
have chosen the Delphi method because it brings stakehol-
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ders together and systematically attempts to identify diffe-
rences of opinion and facilitate consensus2%.28.32,

The Delphi method (fig. 1) is a group decision-making tech-
nigue. It is based on feedback, after analyzing the results of
guestionnaires sent to a panel of experts. Their respective
answers and references are summarized and forwarded
to them for further comments. Consensus can be reached
within a few rounds of this process. The Delphi technique
reduces bias in data processing and prevents one person
from unduly influencing the outcome. Critical success
factors for its implementation are mainly effective facilita-
tion, careful selection of experts and prior definition of target
guestions.

The results based on this process will help to develop an
international expert-based consensus of recommenda-
tions for the protocol of orofacial myofunctional evaluation
and treatment. The goal is to create a uniform base for the
evaluation and the treatment of OSA in children and adults,
and, thus, improve the quality of care and reduce variation
in myofunctional therapy for OSA.

THE DELPHI PROCESS

The Delphi Consensus Statement on Orofacial Myofunctional
Assessment and Treatment for Patients with OSA was
initiated by Marc Richard Moeller, Executive Director of the
Academy of Applied Myofunctional Sciences (AAMS). A
variety of international professionals and researchers, with
demonstrated expertise from relevant disciplines, have been
included in the process and are providing ongoing feedback
on the different steps and resources necessary to meet the
objectives and the final goals.

The first two steps of the consensus recommendations
Delphi consensus recommendations, the explicit definition
of the subject Delphi method, and the selection of experts,
have been completed.

The third stage, the development of the questionnaire,
will be reviewed at the Academy of Applied Myofunctional
Sciences/ World Sleep Special Interest Group Conference
held in conjunction with the World Sleep Congress 2022 in
Rome, Italy, March 2022.

The conclusions of the Delphi consensus recommendations

will be published in the following year and widely dissemi-
nated.
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Choose a coordinator

Preparation of the Delphi Process

Establish criteria Select and invite
for panel members panel members

Formulate the general
question

Implementation process

Identify and orient
panel members
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First round

Send one or more
questions to the panel
members

Receive feedback from
panel members

2" and successive rounds

Summarise the
contributions and refine
the question(s)

Repeat the process of first
round (usually lasts
up to three rounds)

Conclusion of the process

The coordinator determines
that consensus has been
reached

The consensus Participants commit
is announced to the group décisione

Figure 1: steps of the Delphi Process.

RODF 2021;55(4):513-520




Consensus statement on the orofacial myofunctional assessment and therapy in patients with OSA

CONFLICTS OF INTEREST:

The authors declare no conflicts of interest.

ETHICAL APPROVAL:

This article does not contain any studies with human partici-
pants or animals performed by any of the authors.

BIBLIOGRAPHY

10.

Akahoshi R, Yanamoto S, Sakamoto Y, Naruse T, Hayashida S,
Soutome S, Nakamura W, Umeda M. Effects of sleep position on the
treatment response of oral appliance for obstructive sleep apnea.
Cranio. 2020;13:1-6.

Amat P, Tran Lu Y E. The contribution of orofacial myofunctional
reeducation to the treatment of obstructive sleep apnoea syndrome
(OSA): a systematic review of the literature. Orthod Fr. 2019;90:343-
70.

Avivi-Arber L, Martin R, Lee JC, Sessle BJ. Face sensorimotor cortex
and its neuroplasticity related to orofacial sensorimotor functions.
Arch Oral Biol. 2011; 56(12):1440-65.

Bandyopadhyay A, Kaneshiro K, Camacho M. Effect of myofunctional
therapy on children with obstructive sleep apnea: a meta-analysis.
Sleep Medicine 2020;75: 210-7e.

Benjafield AV, Ayas NT, Eastwood PR, Heinzer R, Ip MSM, Morrell MJ,
et al. Estimation of the global prevalence and burden of obstructive
sleep apnoea: a literature- based analysis. The Lancet Respiratory
Medicine. 2019;7(8):687-98.

Camacho M, Certal V, Abdullatif J, et al. Myofunctional therapy to
treat obstructive sleep apnea: a systematic review and meta-analysis.
Sleep. 2015;38:669-75.

Camacho M, Guilleminault C, Wei JM, et al. Oropharyngeal and
tongue exercises (myofunctional therapy) for snoring: a systematic
review and meta-analysis. Eur Arch Otorhinolaryngol. 2018;275:849-
85.

Carneiro-Barrera A, Diaz-Romdn A, Guillén-Riquelme A, Buela-
Casal G. Weight loss and lifestyle interventions for obstructive sleep
apnoea in adults: Systematic review and meta-analysis. Obes Rev.
2019;20(5):750-62.

Carrasco-Llatas M, O’Connor-Reina C, Calvo-Henriquez C. The
Role of Myofunctional Therapy in Treating Sleep-Disordered
Breathing: A State-of-the-Art Review. Int ] Environ Res Public Health.
2021;18(14):7291.

Clark HM. Specificity of Training in the Lingual Musculature. J
Speech Lang Hear Res. 2012;55:657-67.

AUTHOR CONTRIBUTIONS:

All'authors have read and agreed to the published version of
the manuscript.

FUNDING:

This research received no external funding.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

RODF 2021;55(4):513-520

Clark HM, Solomon NP. Muscle Tone and the Speech-Language
Pathologist: Definition, Neurophysiology, Assessment, and
Interventions. Perspectives on Swallowing and Swallowing Disorders
(Dysphagia). 2012;21(1):9-14.

Corréa CC, Evangelisti M, Weber SAT, Villa MP. The short evaluation
of orofacial myofunctional protocol (ShOM) and the sleep clinical
record in pediatric obstructive sleep apnea. Int ] Ped Otolaryngol 2020
(137):110240-5.

Cramer SC, Sur M, Dobkin BH, O’Brien C, Sanger TD, Trojanowski
JQ, et al. Harnessing neuroplasticity for clinical applications. Brain.
2011;134(6):1591-1609.

Eckert D). Phenotypic approaches to obstructive sleep apnoea - New
pathways for targeted therapy. Sleep Med Rev. 2018;37:45-59.

Fogel RB, Malhotra A, Pillar G, Edwards JK, Beauregard J, Shea SA,
et al. Genioglossal activation in patients with obstructive sleep apnea
versus control subjects. Mechanisms of muscle control. Am J Respir
Crit Care Med. 2001;164(11):2025-30.

Folha GA, Valera FC, de Felicio CM. Validity and reliability of a
protocol of orofacial myofunctional evaluation for patients with
obstructive sleep apnea. Eur J Oral Sci. 2015;125(3):165-72.

Friedman M, Wilson M, Lin HC, Chang HW. Updated systematic
review of tonsillectomy and adenoidectomy for treatment of pediatric
obstructive sleep apnea/hypopnea syndrome. Otolaryngol Head Neck
Surg. 2009;140:800-08.

Guilleminault C, Sullivan SS, Huang YS. Sleep-Disordered Breathing,
Orofacial Growth, and Prevention of Obstructive Sleep Apnea. Sleep
Med Clin. 2019 Mar;14(1):13-20.

Guimaraes KC, Drager LF, Genta PR, Marcondes BF, Lorenzi-Filho
G. Effects of oropharyngeal exercises on patients with moderate
obstructive sleep apnea syndrome. Am J Respir Crit Care Med.
2009;179:962—66.

Hakim S, Weinblatt J. The Delphi process as a tool for decision
making. Evaluation and Program Planning.1993;16,25-38.

HeinzerR, Vat S, Marques-Vidal P, Marti-Soler H, Andries D, TobbackN,
et al. Prevalence of sleep-disordered breathing in the general population:
the HypnoLaus study. Lancet Respir Med. 2015;3:310e8.

519



M. R. Moeller, S.A.T. Weber, L. Coceani-Paskay, P. Amat, E. Gongalves Mandelbaum Bianchini, E. Botzer, et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

520

Humphrey-Murto S, Varpio L, Wood TJ, Gonsalves C, Ufholz LA,
Mascioli K, et al. The Use of the Delphi and Other Consensus Group
Methods in Medical Education Research: A Review. Acad Med.
20170ct;92(10):1491-98.

Institute of Medicine (US) Committee to Advise the Public Health
Service on Clinical Practice Guide-lines. Clinical Practice Guidelines:
Directions for a New Program. Field MJ, Lohr KN, editors. Washington
(DC): National Academies Press (US);1990.

John CR, Gandhi S, Sakharia AR, James TT. Maxillomandibular
advancement is a successful treatment for obstructive sleep apnoea:
a systematic review and meta-analysis. Int ] Oral Maxillofac Surg.
2018;47(12):1561-71.

Kaditis AG, Alvarez MLA, Boudewyns A, Alexopoulos El, Ersu R,
Joosten K, et al. Obstructive sleep disordered breathing in 2- to
18-year-old children: diagnosis and management. Eur Respir .
2016;47:69-94.

Koka V, De Vito A, Roisman G, Petitjean M, Pignatelli GRF, Padovani
D, et al. Orofacial Myofunctional Therapy in Obstructive Sleep Apnea
Syndrome: A Pathophysiological Perspective. Medicina (Kaunas).
2021 Apr 1;57(4):323.

Marchesan 1Q, Berretin-Felix G, Genaro KF. MBGR Protocol of
Orofacial Myofunctional Evaluation with Scores. Int ] Orofac Myology.
2012;38:38-77.

McMillan SS, King M, Tully MP. How to use the nominal group and
Delphi techniques. Int J Clin Pharm. 2016;38(3):655-62.

Moeller MR. The emerging area of orofacial myofunctional therapy:
Efficacy of treatment in sleep disordered breathing bringing promise
of a new field of medicine. Cranio. 2018;36(5):283-285.

O’Connor-Reina C, Ignacio Garcia JM, Rodriguez Ruiz E, Morillo
Dominguez MDC, Ignacio Barrios V, Baptista Jardin P, et al.
Myofunctional Therapy App for Severe Apnea—Hypopnea Sleep
Obstructive Syndrome: Pilot Randomized Controlled Trial. JMIR
Mhealth Uhealth. 2020;8(11):e23123.

O’Connor-Reina C, Plaza G, Garcia-Iriarte MT, Ignacio-Garcia JM,
Baptista P, Casado-Morente JC, et al. Tongue peak pressure: A tool to
aid in theidentification of obstruction sites in patients with obstructive
sleep apnea/hypopnea syndrome. Sleep Breath. 2020;24:281-6.

Okoli C, Pawlowski SD. The Delphi Method as a research tool: an
example, design considerations and applications. Information &
Management. 2004;42(1):15-29.

Oksenberg A, Gadoth N, Toyrds J, Leppdnen T. Prevalence and
characteristics of positional obstructive sleep apnea (POSA) in
patients with severe OSA. Sleep Breath. 2020;24(2):551-9.

Osman AM, Carter SG, Carberry JC, Eckert DJ. Obstructive sleep
apnea: current perspectives. Nat Sci Sleep. 2018;10:21-34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Robbins JA, Butler SG, Daniels SK, Gross RD, Langmore S, Lazarus
CL, et al. Swallowing and Dysphagia Rehabilitation: Translating
Principles of Neural Plasticity Into Clinically Oriented Evidence. ]
Speech Lang Hear Res. 2008; 51:s276-s300.

Rogers AP. Exercises for the development of muscles of face with
view to increasing their functional activity. Dental Cosmos LX.
1918;59:857-76.

Sharples LD, Clutterbuck-James AL, Glover MJ, Bennett MS, Chadwick
R, Pittman MA, et al. Meta-analysis of randomised controlled trials
of oral mandibular advancement devices and continuous positive
airway pressure for obstructive sleep apnoea-hypopnoea. Sleep Med
Rev. 2016;27:108-24.

Steffen A, Heiser C, Galetke W, Herkenrath SD, Maurer JT, Giinther
E, et al. Hypoglossal nerve stimulation for obstructive sleep apnea:
updated position paper of the German Society of Oto-Rhino-
Laryngology, Head and Neck Surgery. Eur Arch Otorhinolaryngol.
2021 Jun 21.

Suzuki M, Okamoto T, Akagi Y, Matsui K, Sekiguchi H, Satoya N, et
al. Efficacy of oral myofunctional therapy in middle-aged to elderly
patients with obstructive sleep apnoea treated with continuous
positive airway pressure. ] Oral Rehabil. 2021 Feb;48(2):176-82.

Svensson P, Romaniello A, Arendt-Nielsen L, Sessle, BJ. Plasticity in
corticomotor control of the human tongue musculature induced by
tongue task training. Exp Brain Res. 2003;152:42-51.

Tufik S, Santos-Silva R, Taddei JA, Bittencourt LR. Obstructive sleep
apnea syndrome in the Sao Paulo Epidemiologic Sleep Study. Sleep
Medicine. 2010;11(5):441-6.

Villa MP, Paolino MC, Castaldo R, Vanacore N, Rizzoli A, Miano S,
et al. Sleep clinical record: an aid to rapid and accurate diagnosis of
paediatric sleep disordered breathing. Eur Respir J. 2013;41:1355-61.

Vonk PE, de Vries N, Ravesloot MJL. Polysomnography and sleep
position, a Heisenberg phenomenon? A large-scale series. HNO.
2019;67(9):679-84.

Weiss TM, Atanasov S, Calhoun KH. The Association of Tongue
Scalloping with Obstructive Sleep Apnea and Related Sleep
Pathology. Otolaryngol Head Neck Surg. 2005;133:966-71.Whibley
D, AlKandari N, Kristensen K, Barnish M, Rzewuska M, Druce
KL, Tang NKY. Sleep and Pain: A Systematic Review of Studies of
Mediation. Clin J Pain. 2019;35(6):544-58.

Wu J, Zhao G, Li Y, Zang H, Wang T, Wang D, Han D. Apnea-
hypopnea index decreased significantly after nasal surgery for
obstructive sleep apnea: A meta-analysis. Medicine (Baltimore).
2017 Feb;96(5):e6008.

RODF 2021;55(4):513-520



