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ABSTRACT

Oral devices that treat obstructive sleep apnea are an easy and influential option to protect the upper airways from sleep obstructions.

One example is the mandibular advancement device (MAD), which is a non-invasive apparatus specified in adults with simple snoring

and mild obstructive sleep apnea. Recently, due to the constraints of other therapies, like positive airway pressure treatment and

surgical methods, there has been growing interest in the use of oral appliance for simple snoring patients. MAD is managed to im-

prove the upper airway volume, minimize upper airway collapse and reduce snoring. On the other hand, it remains inferior to CPAP

in the reduction of the apnea-hypopnea scores, with therapy success varying from 24% to 72%. The treatment modalities include

skilled physicians and multidisciplinary strategies to treat patients with snoring and obstructive sleep apnea (OSA) effectively. Some

researchers also suggest potential predictors of progress in care, but specific criteria for patient selection and predictive clinical prin-

ciples for effectiveness in all treatment modalities are still needed. The aim of this brief clinical Study is to review MAD brief history,

design, indications, contraindications, therapy efficiency, side effects, and current perspectives.
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INTRODUCTION

Patients’ sleeping treatment compliance de-
creases due to the discomfort caused by the mask
attached to the nose during the night and due to
the pump that blows air through the mask. Some
patients also do not accept surgical options. For
these reasons, oral appliances (OA) are increas-
ingly popular. Two types of OAs used in obstructive
sleep apnea (OSA) can be studied according to the
mechanisms and shapes — mandibular re-positioner
and tongue re-positioner / fixer. Macroglossia —
narrow dental arches caused by micrognathia,
maxillary or mandibular retrognathias — is the
cause of the disorder. To raise the upper respira-
tory tract quantity and especially decrease the col-
lapse of the pharynx area, mandibular re-positioner,
such as MAD, is administered’.

DESCRIPTION OF THE CLINICAL
TECHNIQUES

History and terminology

Robin was the first researcher who attempted to
treat retrognathic children with breathing difficul-
ties by using monobloc oral appliances. After quite
a long time from this experiment, in 1982, a case
series has been reported by Cartwright®. In 2002,
White reported that patients generally prefer to
use OA as an alternative treatment instead of nasal
continuous positive airway pressure (CPAP) treat-
ment. It is possible to come across different termi-
nologies in the literature for the apparatus that
changes the position of the mandible: mandibular
advancer, mandibular advancement splint, man-
dibular advancement device, mandibular advance-
ment prosthesis, these are all terms for the same
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apparatus that is positioned a little ahead and
below the mandible®* .

Designing

The commercialized apparatuses could be fabri-
cated or manufactured for individual fit. They
could be composed of mono or adjustable double
parts. For instance, Snore Guard®, SNOAR®, Noc-
turnal Airway Patency Appliance®, Snorban®, Sleep
Apnea Goldilocks Appliance® (SAGA), Mandibular
Advancer®, Mandibular Repositioner® are monob-
loc fabrics and Klearway®, Herbst®, PM Positioner®,
Elastic Mandibular Advancer® (EMA), Thornton
Adjustable Positioner® (TAP), Silent Nite Appli-
ance®, Silencer® consist of two adjustable parts.
The two most important criteria of the device de-
sign are to determine how much vertical dimen-
sion will be applied and the amount of mandibular
protrusion. Fluoroscopic studies have shown that
vertical dimension should be kept to a minimum®®.

INDICATION AND TREATMENT SUCCESS

For OSA, CPAP is the standard option. OSA pa-
tients with CPAP therapy intolerance must be pro-
vided with additional therapy choices to decrease
the increased risk factor of mortality and morbid-

Figure 1. Lateral view of patient: (left) without MAD and (right) with MAD.

ity. Success therapy varies due to MAD design and
the criteria for patient inclusion. Treatment with
MAD is stated in the following patients: patients
with simple snoring, mild to moderate OSA, and
severe OSA patients who cannot endure CPAP
therapy or comply.

MAD is mainly given to cases with 20 teeth or
more, with less than 50% bone loss and fine occlu-
sal contact and interaction of teeth. However, the
device can also be produced for cases with less
than 20 teeth and even edentulous cases. The MAD
should be used at least 4 hours per night (or 70 per
cent of sleep)”®.

When the literature is reviewed, one can see
that, during construction of appliances, the
amount of protrusion generally varies between
5-12 mm (Figure 1, Figure 2). Some investigators
suggest that the maximal amount of applied pro-
trusion should be as high as 50-75% of the total
mandibular protrusion. As the vertical mandibu-
lar protrusion size increases, temporomandibular
joint problems occur more often. Also, there was
no significant difference reported in treatment ef-
ficacy with an increased vertical protrusion. Indi-
vidual facts such as young age, female gender,
supine-dependent OSA, reduced body mass index,
smaller circumference of the throat, and cranio-
facial variables can be anticipated for achieve-
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Figure 2. View of the airway at lateral radiography: (left) without MAD and (right) with MAD.

ment with MAD treatment. Cephalometric pilot
research discovered that jaw retrognathia is a fa-
vourable predictive variable for achievement with
MAD therapy®!'.

SIDE EFFECTS AND CONTRAINDICATIONS

OSA patients usually tolerate MAD therapy well;
however, in both the short and long term, side effects
can occur. Short-term side effects may occur as fol-
lows: teeth tenderness and discomfort, irritation of
gingiva, dry mouth, excessive salivation, drooling,
temporomandibular joint pain, and myofascial pain.
Long-term side effects can occur as: modifications in
dental occlusion associated with declines in overbite,
overjet, minor skeletal modifications associated with
increased face height, and lower mandible rotation.
Because of the reciprocal forces distributed by in situ
MAD through the dentoalveolar and skeletal struc-
tures, these side effects may increase!"'2.

MADs are said to be contraindicated in severe
OSA. In addition, the following are contraindi-
cated: epilepsy patients, morbidly obese patients,
patients with a large number of teeth deficiencies,
insufficient number of supporting teeth, severe
periodontal disease, widespread caries and exces-
sive crown damage, and poor oral hygiene. MAD
use has been reported to be contraindicated in
cases of temporomandibular joint discomfort, se-

vere nocturnal bruxism, limitation of mouth open-
ing and limitation of the amount of protrusion of
the mandible. Cases with upper cervical spine skel-
eton variations, such as the fusion of two or more
cervical vertebrae, were found to be less likely to
respond to MAD therapy. Some trials discovered
less impact of MAD inconclusive cephalometric pa-
rameters and supine-dependent OSA, leading to
the conclusion that remote cephalometric param-
eters could be detected as contraindicators or “red
flags” instead of predictive criteria'*'.

CONCLUSIONS

The efficacy of MAD continues to be below
CPAP in lowering the apnea-hypopnea index, with
therapy success varying from 24% to 72%. It works
directly by enlarging the pharyngeal functional
soft tissues attached to the mandible, mainly in the
oro- and/or velopharyngeal regions. This de-
creases the collapse of the upper airway by chang-
ing the morphology, structure, and function of the
upper airway. While patient compliance with MAD
is higher than CPAP, MAD have been shown to be
as efficient with respect to subjective sleepiness
and health results. There is currently no clinically
accurate and valid technique for predicting the
achievement of MAD therapy. Further interdisci-
plinary studies in this area are therefore needed'*'®.
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