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Editorial
Oral appliance in obstructive sleep apnea syndrome
Among “modern” diseases, obstructive sleep apnea syndrome
(OSAS) has become the subject of many studies, although there
has been great scientific interest in this condition for many years
prior. In 400 B.C., Aristotle stated that the function of sleep was to
make sensory perception and wakefulness possible. However,
much of what is currently known now was discovered over the
past 60 years.

Since Hans Berger's first paper in 1929 (Berger was the first to
record electroencephalography in humans), many other re-
searchers have studied the physiology of the sleep cycle [1]. In
1937, Loomis, Harvey, and Hobart observed by using EEG that the
sleep cycle was characterized by distinct stages [2]. In 1968, and
with a review in 1971, a committee composed of many physiology
and sleep disorder experts published guidelines to help compre-
hend sleep cycle staging and polysomnographic techniques, and
also created a standard staging process for children. Major develop-
ments in understanding sleep disorders have been achieved over
the last 25 years. The most significant among these concepts is
OSAS, which is a chronic evolutionary condition with high
morbidity and mortality rates that presents many signs and symp-
toms that lead to severe hemodynamic, neurological, and behav-
ioral repercussions. Treatment of OSAS presents great complexity
and also requires a multidisciplinary approach [3].

Non-surgical and surgical treatments for OSAS have been pro-
posed. Among the non-surgical treatments, continuous positive
airway pressure (CPAP), oral appliances for mandibular advance-
ment, and myofunctional therapy can be highlighted. The gold-
standard treatment for OSAS is CPAP, but although its efficacy has
been demonstrated in short-term evaluations, significantly lower
rates of efficacy have been shown in long-term studies. This may
be related to low adherence to CPAP treatment (CPAP is usually bet-
ter tolerated by patients presenting moderate to severe apnea [4]).

When patients present less severe complaints, the likelihood of
tolerating CPAP seems to be lessened. In such circumstances, oral
appliances appear to be more attractive. Nonetheless, oral appli-
ances for mandibular advancement are usually a second-choice
treatment to be considered after attempting to use CPAP. These ap-
pliances are designed for dealing with mild and moderate snoring
by making the mandible protrude and stabilizing it. This maintains
the patency of the airways during sleep, with results that are
similar to those of CPAP [5].

Since the mandibular advancement technique was first intro-
duced, many oral appliances have become available for purchase.
While the efficacy of prefabricated oral appliances has been ques-
tioned, customized models are frequently tested and have been
validated for use in many studies [5,6]. Illustrating this, the Amer-
ican Academy of Sleep Medicine (AASM) and the American
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Academy of Dental Sleep Medicine (AADSM) cited 165 studies in
their first guidelines, and more than 370 studies in the updated
version in 2015 [6]. However, the level of evidence of these studies
is limited because of the many different types of oral appliances
used in them.

Pierre Robin was the first to document the use of an oral appli-
ance in 1923 for mandibular advancement for treating nocturnal
airway obstruction. In 1982, Cartwright and Samelson reported us-
ing a novel tongue retainer [7]; research on this subject has
increased exponentially since then. The efficacy of these appliances
depends on a number of factors, including: materials used, severity
of the sleep-disordered breathing, degree of protrusion, fabrication
method, and adjustability. Much creativity and ingenuity have gone
into developing various oral appliance design features, but the lack
of accepted standards for the designs of such appliances hinders
comparison and interpretation of research findings. In order to
address these deficiencies, a consensus conference was held to
develop an evidence-based definition of an effective oral appliance
for treating OSAS, and to establish a standardized benchmark for
both research and clinical practice.

Following the conference, the draft definition was presented to
and approved by the AADSMBoard of Directors inMarch 2013 [4,6].
The final approved definition can be summarized as follows:

1. The purpose of an oral appliance is to treat mild to moderate
OSAS, primary snoring and associated symptoms.

2. Oral appliances are intended to decrease the frequency and/or
duration of apneas, hypopneas, respiratory effort-related
arousals (RERAs) and/or snoring events.

3. Oral appliances have been demonstrated to improve nocturnal
oxygenation as well as the adverse health and social conse-
quences of OSAS and snoring.

4. Oral appliances are accepted therapy for patients with severe
OSAS, who do not respond to, or are unable or unwilling to
tolerate CPAP therapy. Although oral appliances are typically
used as standalone therapy, they can serve as an adjunct to CPAP
therapy and/or other treatment methods for managing OSAS.

For this definition, oral appliances refer to mandibular advance-
ment devices (MAD) because they are the most effective and most
widely used type in clinical practice. These oral appliances are
customized using physical impressions andmodels of an individual
patient's oral structures. As such, they are not primarily prefabri-
cated items that have been trimmed, bent, realigned, or otherwise
modified. They are made of biocompatible materials and engage
both the maxillary and mandibular arches. These oral appliances
have a mechanism that allows the mandible to be advanced in
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increments of 1 mm or less, with a protrusion adjustment range of
at least 5 mm. In addition, reversal of the advancement needs to be
possible, and the protrusion settings verifiable. It needs to be
possible for the patient or caregiver to put such appliances into
place and remove them. Retention of the appliance in relation to
the teeth, implants or edentulous ridge must remain stable and
the prescribed setting needs to be maintained during use. The
structural integrity of oral appliances has to remain intact for amin-
imum of three years [4,6].

However, some questions remain unanswered regarding the use
and efficacy of oral appliances. For instance, howmuch mandibular
advancement is necessary to reach the desired effect?What are the
side effects of this procedure?

In this issue of Sleep Medicine, the study by Anitua et al. aimed to
analyze the effect on the evolution of the apneaehypopnea index
(AHI) of gradually incrementing the mandibular advancement of
the oral appliance every two weeks [8]. The 36 patients (22 males)
selected for this study presented improvement of AHI by using the
oral appliance. Notably, 10 out of the 26 patients who presented re-
ductions in AHI of more than 50% had zero advancement. They also
reported having side effects consisting of temporomandibular joint
pain, mouth dryness, and, in one case, a subjective bite alteration.

This topic continues to be important, yet controversial. The
clarity of the guidelines becomes nebulous, given the multitude
of variables that have to be considered in selecting treatments for
patients with OSAS. Therefore, oral appliances play a crucial role
in treatment selection.
Conflict of interest

The ICMJE Uniform Disclosure Form for Potential Conflicts of In-
terest associated with this article can be viewed by clicking on the
following link: http://dx.doi.org/10.1016/j.sleep.2017.01.011.
References

[1] Jung R, Berger W. Fiftieth anniversary of Hans Berger's publication of the elec-
troencephalogram. His first records in 1924d1931. Arch Psychiatr Nervenkr
(1970) 1979 Dec;227(4):279e300.

[2] Davis H, Davis PA, Loomis AL, et al. Changes in human brain potentials during
the onset of sleep. Science 1937 Nov 12;86(2237):448e50.

[3] Sharples LD, Clutterbuck-James AL, Glover MJ, et al. Meta-analysis of rando-
mised controlled trials of oral mandibular advancement devices and contin-
uous positive airway pressure for obstructive sleep apnoea-hypopnoea. Sleep
Med Rev 2016;27:108e24.

[4] Scherr SC, Dort LC, Almeida FR, et al. Definition of an effective oral appliance
for the treatment of obstructive sleep apnea and snoring: a report of the
American Academy of Dental Sleep Medicine. J Dent Sleep Med 2014;1:
39e50.

[5] Kushida CA, Morgenthaler TI, Littner MR. Practice parameters for the treatment
of snoring and obstructive sleep apnea with oral appliances: an update for
2005. Sleep 2006;29:240e3.

[6] Ramar K, Dort LC, Katz SG, et al. Clinical practice guideline for the treatment of
obstructive sleep apnea and snoring with oral appliance therapy: an update for
2015. J Clin Sleep Med 2015;11(7):773e827.

[7] Cartwright RD, Samelson CF. The effects of a nonsurgical treatment for obstruc-
tive sleep apnea. The tongue-retaining device. JAMA 1982 Aug 13;248(6):
705e9.

[8] Anitua E, Dur�an-Cantolla J, Almeida GZ, et al. Minimizing the mandibular
advancement in an oral appliance for the treatment of obstructive sleep apnea.
Sleep Med. Accepted in January 2017.
Almiro J. Machado Júnior*, Henrique F. Pauna, Agrício N. Crespo
Department of Otorhinolaryngology, Head and Neck Surgery,

University of Campinas e UNICAMP, Campinas, S~ao Paulo, Brazil

* Corresponding author.
E-mail address: almiromachadophd@gmail.com (A.J. Machado

Júnior).

26 January 2017
Available online 6 February 2017

http://dx.doi.org/10.1016/j.sleep.2017.01.011
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref1
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref1
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref1
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref1
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref1
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref2
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref2
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref2
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref3
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref3
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref3
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref3
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref3
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref4
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref4
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref4
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref4
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref4
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref5
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref5
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref5
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref5
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref6
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref6
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref6
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref6
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref7
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref7
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref7
http://refhub.elsevier.com/S1389-9457(17)30035-7/sref7
mailto:almiromachadophd@gmail.com
NEWPOLOMED
Texte surligné 


	Oral appliance in obstructive sleep apnea syndrome
	Outline placeholder
	slink1

	Conflict of interest
	References




