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Treatment of Snoring and Obstructive Sleep Apnea (OSA)
with a Mandibular Advancement Prosthesis (MAP)
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‘ Summary

Not only is snoring a bothersome, antisocial noise, it is also an indubitable preceding or
accompanying symptom of Obstructive Sleep Apnea (OSA), a potentially deadly disease
when uncontrolled, that especially affects the cardiovascular and respiratory systems of
one in five adults. A technigue to control both of them is described, in which a preformed,
removable, small Mandibular Advancement Prosthesis (MAP) is adjusted to patients by 2
qualified dentist in only one appointment. 420 patients in Mexico were treated with a 93%
suceess rate, A brief review of the method used, of the description of these problems and
their incidence is made. Other treatment alternatives are mentioned. Several proposals
regarding this subject are made to the health system, to the insurance companies and to the
dental profession. This technique opens up 2 new professional field, but along with new
knowledge comes greater responsibilities. Qualified dentists will bave to j oin a health team
that includes physicians and sleep specialists that recognizes, studies and treats these
problems.
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Even though the first work published on this subject dates from the early part of the 20™ century, and
since 1934 there have been isolated experiments with this type of prosthesis that slightly advances or
makes the jaw (or mandible?) protrude while maintaining the occlusion slightly open, also called



[image: image2.png]"mandibular repositioning, it has not been until the 1990's that it hes been possible to bring together the
Imowledge about sleep medicine, especially snoring and obstructive sleep apnea (0SA) with the material
and techniques 10 achieve 2 solution to these iast two problems in one or two appoimtments.

The effect of these mandibular advancement prostheses (MAP's) is to open the occlusion (from 7 to 10
mm) registered in the center of the occlusion, which eliminates snoring in many simple snoring cases, or
advances the jaw (mandible?) a few millimeters. With this the tongue is "putled" forward to avoid
obstructing the air passage while breathing during slesp, when muscle tone decreases significantly. Some
MAP's (not all) help to prevent the throat tssne from collapsing 2nd to place the tongue in 2 more
forward position within the mouth, which eniarges the effect of opening up the pharym:.

Upon opening the air passage, air can pass though more ezsily and no longer requires that it be done with
such pressure and velocity through narrow conduits, which allows people to breathe better and rest more .
by not fragmenting their slegp, thus eliminating or diminishing excessive sleepiness during the day. Upon
opening the airway we can avoid vibration of the soft tissues in the posterior part of the oral cavity and the
throat, thus avoiding the characteristic and bothersome sound of snoring,

Our country (Mexico) is not exempt from worldwide statistics that refer to the mumber of people who
snore and suffer from OSA. Currently there are some studies being developed to determine if factors such
as the following would canse thess numbers to vary in Mexico: the elsvation of some of our cities, the
dryness of the air that is breathed, smog, or anthropologic or genetic factors of the population.

It is important 1o note that snoring can seem a minor problem, even langhable, except for those who suffer
from it (tike patients or sleeping companions), but it habimally affects one out of five adults, arriving at
the statistical observation that, of people in their sixties, 60% of men and 40% of women snore, In
children, the incidence is lower, but tends to increase with age, However, many stdies suggest that
snoring should be considered a pathognomonic symptom of abnormalities in the upper respiratory
passages and as an important misk factor for varions types of distbances, especially cardiovascular.

Ome 1995 smdy indicates that 93% of those who checked into 2 hospital for having suffered 2 myocardial
heart attacic were snorers. This characteristic seems to be more linked to heart attacks than to high blood
pressure, smoling or obssity.

The progression of snoring until it reaches a condition that is complicated by mumerons halts in breathing,
is well documented. These episodes, that shonld last a mininmm of ten seconds each, constitute &
syndrome known 2¢ obstructive sleep apnea (OSA). The number of episodes during which breathing is

totally stopped or significantly reduced per hour of sleep is called the Index of Apneas and (Hipoanneas?)
(IAH) and the vatues are as follows:

Normal: IAH from 0O-4
Light OSA IAH from 35-15
Moderats OSA  TAH from 135-30
Severe OSA LA from 30-50
Very severe OSA TAH grester than 50

Naturally, every time there is an episode (apnea) the patient has to wake up to recover his muscle tone and
thus "unclog" the air passage, which is the pharynx in its nasal and oral levels. These small awakenings,
which many times are not sven remembered, fragment slesp and impeds necessary rest. many times
patients do not notice them (at the beginning of the Syndrome, or when the OSA is light) and would
declare that they slesp well. Each time a patient sleeps through an apnea, he does it with a characteristic
noise like gasping, suffocating or drowning that produces angnish in those who hear it,

In view of all that has been previously stated, the most frequent symptoms of OSA are the following:

¥Heavy snoring in an habitnal form
*Sleep fragmentation, and therefore:
*Excessive slespiness during the day
*Morning headaches

*Difficulty getting np in the morning
*Waking up tired or thirsty

*Waking up with a dry or painful throat
*Having memory gaps

*Syffering from a lack of concentration
*Diminished work efficiency
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As a result of all this, snoring cannot exclusively contimie to be considersd an antisocial noise that only
puts at tisk the stability of couples; it shonld be recognized as a medical disturbance where dentists can
help in an important manner.

The mandibular advancement prosthesis (MAP) constitntes an sxcellent alternative to other methods of
treating snoring and OSA, such as (velopalatinal) surgery, of the throat, of the tongne or of the
mexillaties or nzsal-continuous positive airway pressure (CPAP in its ahbreviation in English) which
implies the use of 2 compressor, a-hose and a nasal mask to force pressurized 2ir through the nose in order
10 open the breathing passages 1o be able to sleep at night,

MAP's have been approved by the medical and health awthorities of almost every country in the world,
including Mexico and the Asociacion Americana de Trastornos dal Suefio (ASDA) (litera! tranclation of
American Association of Sleep Disorders does not match the initials in Enelish or in Spanish?)
establishing for themselves the following objectives and sumzcstxons

Objectives
1. For patients with simple snoring, without OSA, the ohject is to Taduce snoring to acceptable, subjective
levels.

2. For patients with snoring and OSA, the objective is to rcsolvc the signs and symbols of both, normalize
the TAH and the index of oxyhemoglobin samration.

Suggestions

A. For patisnts with sm:role snoring and light to moderate OSA who do not improve with measnres such
as redusing weight and volume, change the sleeping position (psople snore more when slesping on
their backs), do more regular exercise and improve nasal and oral hygiene. Patients should be snoring
four or more imes a waele

B. For patients with snoring and moderats o severe OSA who cannot tolerate or refiise utilization of
methods such as nasal-continnous positive airway pressure (CPAP) or for those who refuse or are not
good candidates for surgery of the throat or (uvulopalatofaringnplastia?) (UPP).

C. For those patients who snore less than four times a week but who suffer from complaints by their
spouses or travel companions. This type of snoring is not considered habitnal and does not require a
polisommografico?) diagnosis or medical treatment.

Methodology

In Mexico, since the end of 1994, 2 WAP* has been used in four Snoring Treatment Centers distributed
throughout the Federal District and 420 cases treated®* whose results have been consisient with the
findings published in worldwids scientific literature,

After adapting MAP's to patients, and following the objectives-and suggestions of the American
Association of Sleep Disorders, 209 of the cases were personally consulted, and by telephone in the rest of
the cases (with the patient or the partner) and improvement observed in excess of 92% of the cases (385)
of habimal snoring without OSA and in those cases with light to moderate OSA. There were, lkewise,
1% (four) where improvement in snoring was observed but it is not Imown what happened with 0S4
because they were patients who had moderate to very severs OSA and were not able to withstand the nse
of CPAP nor did they accept surgery and have not been evalnated (polvsomnografically?).

In 92% of the cases, not only did the patient and parmer remain satisfied, bt a notable improvement was
noted in the reduction of daytime sleepiness, in the continuity of sleep and other concomitant symptoms of
OSA When this occurs, it is very difficult to get patients to return to do another (polysmuograph?) and,
because of that, comparative statistics are still not avaﬂable It shonld be pointed out that a new study
takdng this into account is now being done.

The materials used to construct 2 MAP, hypoallergenic plastic resins, are totally compatible with fissneg
of the mouth. Approved by the FDA and the SSA, they are inert and obstract bacierial development and
growth, although the importancs of correct oral hygiene should always be empathized 1o patients. They
are stable during long periods and can last in the mouth batwesn 10 2nd 20 months, depending on the

muscular mags, the tendency towards (brcism?) and the adequate cleanliness of the mouth of each
patient.
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Figure 2. Aspsct of the MAF after adjusting

it. Note the lower front. The two petforations have been
made larger so that more air can enter. g ) ; '

Figure 3. The Ih:msnnra‘a]madyadjustadl‘hspmposenfmlerismcumpamsize.
*Therashore Pat Distar, Inc - R o
**Study written in Ostober of 1997.

“The results obtained up wtil now would male one think: that 2 large mmber of snccesses have been
obtained (only 29 patients have not been abie to adapt to using the apparatus for reasons that are
anatomical, physiological, pathological or psychological) becanse of the rigorous selection of patients, We
ghould apply alt of the criteda and professional ethics {o psychiatric patients, those who are very obese,
with excessively large nvulas or vehims (Mallampatti clagsifications greater than two), in additon to those
whnprescmganhr_osisl):fggjgnorahistcryofAMdisuxbm. :

1t should be nsed with cantion and always advising of the possible risks in those people who present
complications of the stomach like (mandfular or palafine torue?) (becamse they  make refention of the
apparatus more difficnlt and can hort the patient), especially (periodontopatias anterior?) total or partial
(enondoncia?) (although there has been success in some cases of users of well adjusted total dentures),
(macroglogiaT), severe (micrognasiac?) or exaggerated (proguatismos?). Fortunately there iz not an
abundance of these cases. :

3t should not be nsed on children or growing young people because it can exvessively stimmlate
mandibular growth. 4 However, there is not an abundanse of adolescent snorers.

Clinical Procefinres

Depending on one's experience and following the instractions of the manufacturer, the devics can be pit
in place in approximately 20-45 mimutes of chair time, becanss it does not reguire the time of a demtal
laboratory. After adjusting the MAP for the first time and Jeaving it comfortable and well polished, it can
be demonstrated to the patient (having him lay down on his back in the chair) that, even if he wants to, he
cannot now Enore or inmtitate a snoring noise. In this moment. the large majority of patients notice that
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Afer giving him the comresponding instructone, he is asked to return when he feels bothered by his gums,
teeth, ATM or facial muscles. That is the order in which annoyances are presented after using the
apparatus for several nights, This way, the patient has been instructed not to put in the MAP until visiting
the specialist which is accomplished after several nights in order to fine tune adjustments to the MAP in
which any defects found by the client are corrected and bothers and doubts resolved. By using a
uestionnaire, the efficacy obtained is confirmed. If necessary and possible, this can be corrected or
enlarged upor It is highly umusual to need a large number of appointments. In many cases, that should at
least be verified by telephone, the patient does not even need to return. These last cases are increasing
along with clinical exparience.

These readjusting appointments are nsaful o eveluate the acceptability of the MAP and, in general, thers
is 2 good tolerance for the apparams, which, on occasion, already excesds 24 months of continmous nse,
Complaints are generally reasonable, minimal and easy to Sx in a few minutes. In cases where snoring
did not diminish by 100%, it is explaimed to the patient that reduction above 75% is ety good (above all
in heavy smorers) with which the partner should be able to sleep.

In none of the cases considered successfnl have modifications in the occinsion been noted that did not
anteorrest in an howr or less after taking it out of the month.

Even thongh it is not an indispensabie prerequisite, it is useful, and therefore recommended, that that the
presence and collaboration of the patient's pariner be obtained so that both receive the same partinent
information and know what shonld be expected, the hygiene habits that need to be followed before
sleeping (and for healthy living) and the necessity of the patient o use the MAP for the entire mght, ag
well as insisting on the information, patience, and comprehension of the partner. The importance of the
MAP should be underscored 1o him or her, not only to eliminate noise but also in maintaining overall
health and especially in the cardiovascnlar health of the nser.

The presence of the partner or companion for trips, vacations, ete. is also useful to evaluats the efficacy of
the MIAP, Additionally, this typs of person can help enormonsly to motivate the patient to continne with
more difficult treatment or consult 2 sleep specialist If it becomes necessary. Not only is the emotional
stability of the partmer in play but also the health and iife of the patient.

Probably the greatest medical risk is kesping the patient (subtratada?) Fom the OSA, which is why a
ollow up questionnaire is proposed that that wonld permit 2 subjective evaluation with at Jeast one
telephone interview. This wonld permir identification of patients (subtratados?) in order fo propose
subjective evalnations to them such as the (ambulatory polvsomnograph?), which is l2ss expensive than
the traditional one which requires internment, since this can be done in the patisnt's home making things
easy by conserving the ammosphere to which the patient is accustomed.

Discussion

Tt wowld be helpful to have more national studies done in this area, although experiencs wmtil now and the
many and recent smeies published in international medical and scientific literature support the great
wtility of this MAP and confirm the results of its great sfficacy, practically withow risks, since the
Therasnore fulfills almost 100% of the characteristics of the "ideal" dzvice or oral apparatus (OA):
normally it does not require any surgical procedure, its placement is not invasive, any discomtorts are
easily and efficiently corrected, and its effects on snoring and 0S4 areonly transitory while it is used
during sleep, in addition to the fact that ifs size (se figures) permit it to be put in and taken out during 2
(polvsomnoeraph?) stndy  whereby it effectivensss can easily be checked. For all these reaspns, it is a
great alternative 10 surgery. '

Since snoring and OSA are considered public heaith problems in other countries, and since the majority of
the snoring population either does aot have OSA, or only has light to moderate OSA, versus those with
gavere or worse OSA (who have a grave risk), it is important for the public health sector to establish
programs and srategies to broadeast to the public the exigtence of these sicicmesses, along with others
considered "slesp related”, and to make availsble information about the great health advantages implied
in establishing timely diagnosis and treatment, that allow forestalling major medical, or more serions,
problems. This way, the dental surgeons who work in this important sector would have a more prominent
and important tagk than they currently have,

Lilcewise it is fmportant to sensitize the medical specialists who, with the greatest frequency, treat these
topes of patients so that they can orient and freat them, 25 well 25 the insurance companies 0 that they
can cover these treatments in the medinm term, thus knowing that they will eliminate rigk factors in their
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For these reasons it is necessary to emphasize that the MAP that was used, in addition to having a high
degree of effectiveness, is economical and has good acceptability over the medium to long term, an
important point if one considers that OSA is not curable, but can only be controlled like diabetes or high
blood pressure, For this reason it is a good alternative to early treatment of snoring and OSA.

Also, for society, it is always higher yielding and more recommendable, to have a Jow cost preventative
treatment, that can have widespread coverage in the case of Mexico and other similar countries, taking
into account their economic conditions.

Tt would be interesting to observe, from 2 marketing sense, how the number of patients would increase in
those dental offices that are capable of attracting snoring and OSA patients as opposed to those offering
traditional elective dental services. ’

Likewise, one should observe how income increases in those dental offices where, afier taking the
appropriate courses, dentists are able to offer information and treatment of these sleep disorders to their
Conclusions :
‘With the acceptance, by national and foreign medical and health anthorities, of therapy nsing MAP's
treat snoring and OSA, a new opportunity is presented to the dental profession: to widen the field of
action and, with it, its responsibilities.

1t is not sufficient or proper that dentists satisfy their patients who ask for an OA (oral apparatus) with the
only objective being to silence nocturnal noise. The dentist shonld move on to form part of a health team
that recognizes, identifies and treats sporing as the definite precursor of a disease that poientially poses a
grave misk to life: O5A. :

This medical team shouid be headed up by a sleep specialist where dentists would work with cardiologists,
neurologists, (neumélogos?), psychiatrists, psychologists and (otorrinolarringolopoes?) and, to do it
efficiently, they should broaden their knowiedge of thess fields, at the same time that they spread the word
among themselves about the importance of the profession to the health and well being of society. Only
with this collaboration will we be able to guarantee the surest and most efficient treatment and betier
service for patients and society.

This new type of professional dental service establishes a new relationship of collaboration and respect
with medical surgeons and its study is transformed into 2 new and stimulating challenge and a
complement to the knowledge and experience of the medical field for those dentist who truly want to
transform themselves into (estomatologos?).

Figure 4. Laboratory motor, (freson?) for acrylic and aicohol ;1 i fini
o Ty {treson?) for acry] c lamp: instruments to adinst and finish the
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patient will feel more air.

Figure 6. Aspect of the patient's mouth with the TheraSnore already in place.





