








FIGURE 3.

FIGURES 3-5. MRDs with buccal adjustment mechanisms.

FIGURE 6. MRD with palatal adjustment mechanism

Custom-made laboratory appliances
are generally felt to offer more comfort,
better retention, increased durabil-
ity, and more sophisticated protrusive
engineering than the noncustom “bail
and bite” designs whose major advan-
tages seem to be limited to immediate
availability and decreased cost. A recent
study has shown that custom-made
appliances are superior in efficacy
and patient acceptance” (FiGure 8).

TRDs do not enjoy the popularity of
MRDs but nonetheless offer the practitio-
ner and the patient an alternative to man-
dibular repositioning. Therapy with TRDs
has been objectively studied, most notably
in the mid-1980s, and shown to be effec-
tive in some cases.” TRDs function by
directly engaging the tongue and holding
it in a forward position to open the upper
airway during sleep. Few variations of the
TRD exist and many practitioners have lit-
tle or no experience with this design type.
The major advantage of the TRD may be
its ability to promote forward tongue po-
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FIGURE 4.

FIGURE 7. MRD with nonmechanical adjustment
mechanism

sition without having to engage the denti-
tion or significantly stressing the TMJ. As
such, these appliances may offer signifi-
cant advantage for patients with loose or
no teeth, or those with TMJ dysfunction.
It is incumbent upon the sleep-
disorders dentist to become familiar
with the design variations of numerous
appliances and develop clinical prefer-
ences over time based on experience
and objective scientific observation.

The Sleep-Disorders Dentist
Qualifications and Competency

A 2006 review of the literature by the
American Academy of Sleep Medicine
stated that,

“The dentist who provides therapy with
oral appliances for the management of
sleep-related breathing disorders should have
adequate knowledge and skill to provide safe
and effective treatment. Therefore, the dental
clinician must be thoroughly familiar with
the sleep-induced changes in the physiology
of various organ systems including, but not

FIGURE 5.

FIGURE 8. MRD;noncustom appliance

limited to the neurological, musculoskeletal,
cardiac, and respiratory systems as well as
possess a good knowledge of the symptoms
associated with sleep-related breathing
disorders. In addition, the dental practitioner
should be proficient in understanding various
diagnostic and follow-up testing modalities
including, but not limited to the polysom-
nographic evaluation, multiple sleep latency
test (MSLT), maintenance of wakefulness
test (MWT), Epworth sleepiness scale (ESS)
and pulse oximetry, and be adept at interact-
ing with medical sleep specialists and other
attending physicians for the purposes of
proper diagnosis, treatment, and follow-up.
Finally, the dentist who provides therapy
with oral appliances should understand
the functional characteristics and design
variations of many different oral appliances
and must be able to recognize and manage
the side effects and complications associ-
ated with oral appliances, especially occlusal
changes, tooth movement and temporo-
mandibular joint symptoms. The prudent
practitioner understands the implications



of lifelong therapy and the importance of
regular, periodic, follow-up examinations.
Qualified practitioners are those who
are board-certifted as diplomates of the
American Board of Dental Sleep Medicine or
others who have undertaken comprehensive
training in sleep medicine and/or sleep-
related breathing disorders with an emphasis
on the scientific literature and the use of
appropriate protocol for diagnosis, treat-
ment, and follow-up. Treatment provided
by individuals who have little or no training
and education in this unique multidisci-
plinary area should be discouraged.™

Clinical Protocol

Treatment of sleep-disordered
breathing with oral appliances requires
a team approach. Presently, diagnosis
falls within the realm of physicians
while construction and management of
the oral appliance dwells in the dental
arena. As the experience, technology,
and skills of dentists evolve, the den-
tist may play a larger role and the lines
between diagnosis and treatment may
blur. Today, however, it is ethically and
legally prudent for the dentist to appreci-
ate an objective medical diagnosis prior
to any treatment with an oral appliance.

According to published Practice
Parameters, oral appliances are indicated
for patients with mild to moderate OSA
who prefer this form of treatment over
CPAP or who do not respond to or are
unable to tolerate CPAP* The guidelines
also recommend that, whenever pos-
sible, CPAP be considered for patients
with severe OSA in preference to oral
appliances, given its greater efficacy.

Following an objective diagnostic
evaluation by a physician, the patient may
be referred to the dental practitioner for
consideration of oral appliance therapy.
The dentist conducts a thorough dental/
medical and oral/craniomandibular evalu-

ation as is customary within the dental
profession. Additionally, the history of
present illness places specific emphasis
on symptoms of snoring and daytime
sleepiness while the oral exam places
additional emphasis on the pharyngeal
aperture including data on tongue size
and uvula/soft palate configuration.
General consensus holds that the presence
of eight to 10 healthy teeth in each arch
and a minimum 5 mm protrusive capacity
of the mandible are usually required for
optimum results from MRD treatment.

PRESENTLY, DIAGNOSIS
falls within the realm
of physicians while
constructionand management
of the oralappliance dwells
inthe dental arena.

Following medical/dental assess-
ment, the dentist engages the patient in
a discussion exploring chances of treat-
ment success versus side effects. The
need for abjective follow-up testing and
long-term monitoring is emphasized, and
written informed consent is obtained.

High-quality intraoral impressions are
made along with a therapeutic bite, then
an appropriate oral appliance is custom-
fabricated by the dental laboratory. The
appliance is delivered with instructions on
use, care, and jaw advancement protocol.
The appliance is typically advanced (titrat-
ed) slowly, as comfort allows, over a period
of weeks or months to achieve resolution
of subjective symptoms such as snoring
and daytime sleepiness. The patient may
be seen in two- to four-week intervals to
monitor these changes and troubleshoot
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any problem areas. Home-monitoring
devices may be employed by the den-
tist to more objectively assess snoring,
airflow, and nocturnal oxygen saturation,
Following adequate subjective response,
the patient is referred back to the physi-
cian for objective, medical evaluation of the
treatment outcome. Adjustments to the
appliance can be made pending the outcome
data. Long-term follow-up is essential to
monitor subjective satisfaction, compliance,
resolution of symptoms, integrity of the oral
appliance, and health of the oral structures.

In-Lab Titration

The estimation of the proper, therapeu-
tic jaw position prior to objective testing is
generally predicated on resolution of sub-
jective symptomatology, i.e., diminution of
snoring and daytime somnolence as per pa-
tient/bed partner report. Then, historically,
an objective sleep test is performed to as-
sess the efficacy of that particular jaw posi-
tion. If shown to be less than adequate, the
patient returns to the dentist for further
appliance adjustment and then additional
objective testing. While this protocol can
produce positive outcomes, it tends to be
time-consuming, expensive, and tedious.

Presently, protocols are develop-
ing that allow for the real-time titration
of mandibular repositioning devices
during an attended, in-lab sleep study
much the same as a CPAP titration.
Recent studies demonstrate 55 percent
of patients who are subjectively self-
titrated at home are successfully treated
after polysomnographic assessment.
Notably, 27 percent to 32 percent of the
self-titrated failures become successes
utilizing the added in-lab PSG titration.

While this new approach to appli-
ance titration seems to provide for more
efficient and better outcomes, it must
be refined and validated with regard to
adjustment protocols during the study.
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Benefit Versus Risk of Treatment

As with any therapeutic modality, the
benefits of treatment must be weighed
against the adverse effects inherent in
the therapy. When oral appliances are
effective in treating SDB, patients may
realize a diminution in snoring, daytime
somnolence and social disruption, as
well as decreased risk of cardiovascular
and neurocognitive impairment. How-
ever, utilization of oral appliances pres-
ents the patient and practitioner with an
array of side effects ranging from minor
and transient to significant and per-
manent. Prior to initiating therapy the
patient and clinician should thoroughly
review all possible side effects and be
comfortable with the benefit versus risk.

During the initial period of use,
tenderness of the teeth and jaws, gum
irritation, excessive salivation, or xero-
stomia may be reported by patients.”*
Mild complaints of pain and strain of
the masticatory muscles and the TM.J
also occur frequently during the initial
period of use.* In addition, a transient
occlusal change after removal of the
appliance each morning almost always
occurs in patients.® Although unsup-
ported in the scientific literature, it is
thought that this phenomenon may be
attributed to a partially contracted lateral
pterygoid muscle and accumulation of
retrodiskal blood in the TMJ area after
full-night mandibular protrusion. Small
movements of the anterior teeth due
to the nocturnal forces of the appliance
may also play a role. Occasionally, treat-
ment may be complicated by involuntary
removal of the device, an exaggerated gag
reflex, perlodontal damage, or fractured
teeth and fillings.*** Fortunately, these
relatively minor and transient occur-
rences are easily managed by the experi-
enced practitioner or gradually subside
naturally as treatment progresses.
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Over time, oral appliance therapy
may aggravate TMJ disease in certain
patients or increase the tendency for
bruxism.*** However, in the clinical
situation signs or symptoms of TMJ
disorders resulting from OAT are not
commonly reported.” On the other
hand, orthodontic effects on the teeth
and dentofacial structures are observed
more frequently and may be perma-
nent.” In most cases these orthodontic
effects amount to permanent alterations
in the dental occlusion.” The over-
jet and overbite may diminish and
the occlusion may open laterally.”

[t is considered reasonable to continue
with oral appliance therapy in the pres-
ence of acceptable and nonprogressive
adverse effects contingent upon appro-
priate patient follow-up given the risk
of medical comorbidity associated with
untreated OSA. Bite change is inevitable
with many oral appliance patients and
simply needs to be managed by an experi-
enced sleep-disorders dentist. Orthodon-
tic correction would merely be reversed by
further appliance usage. Ultimately, the
effective treatment of a life-threatening
disease such as OSA supersedes the
maintenance of baseline occlusion.”

Combination Oral Appliance/CPAP
Therapy
Traditionally, definitive therapy to
manage sleep-disordered breathing has
included positive airway pressure, oral
appliance therapy and surgery. Most
often, these approaches are independent
of each other and are recommended based
on the background and experience of
the practitioner. It is understood that no
treatment modality is universally accepted
and effective, and it is quite evident that
new approaches are warranted (FIGURE 9).
Positive airway pressure modali-
ties (CPAP, BiPAP) have been shown to

FIGURE 9. Combination oral appliance/CPAP interface.

be extraordinarily effective in creating
and maintaining a patent airway dur-
ing sleep but lack a great measure of
success because of poor compliance
often due to poor mask fit, mask leak,
discomfort from straps, and excessive
air pressure requirements. Therapy
with oral appliances is much more
acceptable to patients but lacks the
ability to adequately open the airway
in a significant number of cases.

For more than a decade, inventors
have been focusing on a variety of com-
bination oral appliance/CPAP interfaces
in an effort to utilize the benefits of
each while minimizing shortcomings. As
such, several products are available that
offer a positive airway pressure mask
directly attached to an oral appliance.

[t is believed that the oral appliance
component of the interface can offer
superior anchorage for the mask provid-
ing added comfort and stability in the
absence of straps and headgear. In addi-
tion, since the oral appliance provides a
measure of mandibular splinting and/
or protrusion, it is believed that posi-
tive airway pressure requirements may
be decreased in many cases. The positive
airway pressure component can serve
to maintain airway patency where an
oral appliance alone is not effective.

Support in the scientific literature for
this approach is scant with no large-scale
or long-term studies. However, more
and more attention is being focused on
this new area and appliance manufactur-
ers are constantly refining technology.



Future Trends

Presently, oral appliance therapy has
reached a critical tipping point with the ac-
ceptance by physicians, dentists, patients
and insurance companies as a legitimate
and necessary treatment for SDB. We have
arrived at this juncture following several
decades of basic research and clinical
application with dental sleep medicine be-
coming a rapidly growing field in the sleep
arena. The American Academy of Dental
Sleep Medicine (AADSM) membership has
grown 645 percent over the last decade and
now boasts more than 2,000 members.

The use of oral appliances to impact
the upper airway during sleep will con-
tinue to evolve. As mentioned above, the
application of intraoral devices in tandem
with positive airway pressure appears to
be a very promising direction. In addition,
preliminary work is being done in areas
seemingly tangential to the direct applica-
tion of the oral appliance to mechanically
reposition the tongue/mandible. For ex-
ample, oral appliances that utilize intrinsic
(genomic) and extrinsic (epigenetic) factors
in cephalic growth are being studied in an
effort to regulate and improve craniofacial
form and possibly airway patency.** In ad-
dition, work is underway to examine how
unique oral devices can impact the “chroni-
cally overstimulated” autonomic nervous
system by positively affecting the ease of
breathing, swallowing, and speaking.

Finally, commercial entities have seri-
ously entered the fray due to the recent
rapid growth of oral appliance therapy and
the obvious commercial opportunities,
In this regard, the next decade will wit-
ness further transformation as appliance
manufacturers, home care companies and
sleep labs work with clinicians, scientists
and professional academies to balance
the need for easy access to care with the
necessity of well-trained practitioners and
high-quality clinical outcomes. ammm
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