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Stroke—7%
Coronary heart disease—17%
Ischemic heart disease—25%
Hypertension—57%
In children, signs and symptoms include
hyperactivity, poor concentration, enuresis, nocturnal
mouth breathing, headaches, nightmares, earaches and
developmental delay.

Risk Factors for Sleep Apnea

Risk factors for sleep apnea include obesity, increasing
age, male gender, family history, alcohol or sedative
use, smoking, hypertension, breathing disorders such
as asthma, menopause (due to a change in sex hormone
levels), and anatomic abnormalities of the upper airway.
Further risk factors include malocclusion of the teeth
and bruxism, which can affect the upper airway.
Skeletal morphometric risk factors include high
palate, narrow dental arch, and excessive overjet.5
Breastfeeding is important in the proper development
of airways. The palate of a newborn/infant is quite
malleable. During breastfeeding and also during a
young infant’s normal swallow, the tongue shapes the
palate by placing pressure on it. If a child is breastfed
and has a normal swallow, the palate will have a normal
height and the dental arch will be a nicely rounded
“U” shape.6

Screening for Obstructive
Sleep Apnea

Sleep-disordered breathing is under-diagnosed. Among
physicians who are not sleep specialists, 76% do not screen
or evaluate patients for OSA alone – this number does
not include screening for other types of SDB that are less
severe than OSA.
Dentists have a unique opportunity to screen patients
for OSA. Screening should include both physiological and
predisposing behavioral factors, and consider the possible
signs, symptoms, and risk factors.

Screening
Complete medical and dental history
Intraoral and soft-tissue assessment (include all
three regions of the upper airway)
Periodontal evaluation
Orthopedic/TMJ/Occlusal examination
Initial radiographic assessment (panoramic, full
mouth and lateral cephalometric radiographs)
Diagnostic models
When conducting the soft-tissue assessment, all
three regions of the upper airway should be examined. It
is important to include evaluation for hypertrophy of the
tonsils, a draped soft palate that hangs over the airway, the
size and shape of the uvula, size and position of the tongue,
and scalloping of the tongue (this has been found to be 70%
diagnostic for OSA7).
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Diagnosis of Obstructive
Sleep Apnea

If after screening it is believed that the patient is suffering
from obstructive sleep apnea, he or she should be
referred to a physician or sleep specialist for a differential
and deﬁnitive diagnosis. Diagnostic tests performed will
include completion of the Epworth Sleepiness Scale
to assess sleepiness. Sleep-disordered breathing is an
intrinsic disorder that can also result in insomnia – the
converse is not true. A deﬁnitive diagnosis of OSA is
made following an overnight sleep study, known as a
polysomnogram (PSG), whereby the patient’s sleep
is monitored and measured throughout the night.
Alternatively, home diagnostic tests can be performed
– these range from measurements of the blood oxygen
level (pulse oxymetry) to measurement of everything that
the laboratory polysomnogram measures. It is important
to remember that without a deﬁnitive diagnosis of OSA
from a physician or specialist, the dentist should not
treat the patient for OSA. Without a deﬁnitive diagnosis
following a sleep study, there is no legal or medical basis
for treating the patient.

Treating Obstructive Sleep Apnea

There are several general measures that the patient can take
to help the situation. General measures including losing
weight, sleeping on your side, avoiding alcohol two to three
hours prior to sleeping, and avoiding certain medications
(such as benzodiazepines, narcotics and barbiturates). The
treatment options available for OSA are CPAP, surgery,
and oral appliance therapy.

Surgery

Surgical approaches include uvulopalatopharyngop
lasty (UVPP), laser-assisted uvulectomy (LAUP),
somnoplasty, and orthognathic surgery. UVPP
involves excision of excess soft-tissue of the palate,
tonsils, uvula, and the posterior and lateral walls of the
oropharynx. The success rate for UVPP has been found
to be less than 50 percent. Laser-assisted uvulectomy
– removal of the uvula – is less invasive and has become
a common procedure. Somnoplasty uses radiofrequency
to coagulate a region of tissue at high temperature, after
which the tissue in the area shrinks. Orthognathic
surgery is carried out to advance the mandible if the
mandible is deficient. If a patient has a deficiency of
both the maxilla and mandible, the position of both the
mandible and the maxilla can be advanced – this has
been found to be 96 percent successful in these cases.

Continuous Positive Airway Pressure
(CPAP)

CPAP uses a device that forms a pneumatic splint and is
placed over the patient’s nose during sleep. The device is
obtrusive and not mobile. CPAP opens up the airway with
positive pressure and has been found to be effective for
moderate to severe OSA. Compliance with CPAP is poor
and has been estimated to be less than 50 percent. Its use is
associated with a number of problems including laceration
of the bridge of the nose (caused by the mask), rawness of
the throat, bloating of the stomach, nasal congestion, and
sleep deprivation. There is also concern with respect to
reduced cardiac output and renal function.
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Oral Appliance Therapy

Oral appliance therapy is effective in the treatment of mild
to moderate cases of OSA. It is also useful in the treatment
of snoring. The American Academy of Sleep Medicine
(physician organization that deﬁnes the diagnosis and
treatment for these disorders), recommends that oral
appliances be used for patients who have been diagnosed
with mild and moderate apnea. Oral appliances may be
worn overnight, during the day, or both, depending on
the individual patient’s treatment. The Food and Drug
Administration (FDA) has cleared several types of oral
appliances as effective in the treatment of SDB. Patient
compliance with oral appliances is signiﬁcantly higher
than compliance with CPAP and has been found to be
between 60 percent and 70 percent after three years of use.8
Success rates have been found to be as high as 76 percent.
A deﬁnitive diagnosis and establishing who may beneﬁt
from airway dilator therapy is essential. Guessing can
be dangerous as it can lead to over-titration, insufﬁcient
titration, or apnea (normal or silent).9
Acoustic pharyngometry/rhinometry can be valuable
in determining the position for optimal airway patency
and in triage for those patients who would not beneﬁt from
appliance therapy.10 Acoustic vibrations (sound waves)
are used to map the nasal and oral airways. In this way
the clinician is able to determine the size of the airway, its
collapsibility, and its cross-sectional area. This technique is
quick, painless, and completely non-invasive. Recordings
are taken in different mandibular positions (changes in
vertical or protrusion) to determine the optimal position.

enabling the dentist to regulate the amount of mandibular
movement. The EMA I is easy to wear, allows for lateral
and anteroposterior movement, and is inexpensive.
However, the straps may lose elasticity and the pads can
be difﬁcult to adjust.

EMA II

This is similar to the EMA I, except that it has one
strap which curves up under the upper lip to the opposite
side. Patients may ﬁnd the elastic bulky under the upper
lip, and it has a short life span.
The Thornton Adjustable Positioned® T-TL
(TAP® T-TL)

Oral Appliances

Oral appliances are available as one arch or both arches,
“boil-and-bite” appliances, and appliances that are
custom designed and fabricated for the individual
patient. Boil-and-bite appliances are not recommended
– they are inaccurate and do not speciﬁcally address the
underlying problem. Custom-fabricated oral appliances
include adjustable appliances, non-adjustable mandibular
repositioners, tongue retainers, and palate lifters.

Adjustable Appliances
Elastic Mandibular Advancement®
Appliance (EMA)

EMA I

The TAP® T-TL consists of two clear customfabricated trays, with an anterior screw device that
is used to move the mandible forward. The screws
also provide for vertical adjustment. The device
allows for 25 mm of lateral freedom and can be
adjusted anteroposteriorly. It is infinitely adjustable
anteroposteriorly, and vertical adjustments are possible
in 0.25 mm increments. However, over-titration is
possible and if used incorrectly, this device can produce
disc dislocation.
The Silencer®

The Halstrom Hinge™
This appliance consists of pressure-molded clear upper
and lower trays. The trays are joined together by elastic
bands. The bands are available in a number of lengths,
www.ineedce.com
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This appliance consists of two clear elastomeric
custom-fabricated trays. It is fully adjustable, featuring
a titanium precision attachment that allows for up to 10
mm of adjustment in a vertical and/or anteroposterior
detention. The appliance permits lateral movement
of the mandible. Hard acrylic bite pads are placed on
the molar regions that help to protect the TMJ and
dentitions. The soft elastomeric material is comfortable
for the patient. This appliance is excellent for TMJ
support and bruxers; it can be used for edentulous
patients. Some patients, however, experience it as bulky
and it is expensive to produce. To fabricate a Silencer,
after the impression is taken, the maximum forward
and sideways movements of the jaw should be recorded
using a jaw tracker.
OASYS Oral Airway System™
The appliance consists of a lower appliance and an
upper splint. The upper splint should be seated prior
to seating the lower appliance. The lower appliance is
custom-fabricated with thermal acrylic that is softened
chairside to enable seating – failure to do so correctly
may result in the appliance fracturing. The upper
splint is constructed of hard, clear acrylic. Initially,
the mandible is repositioned 70% of the maximal
protrusion. The inter-incisal vertical opening is 3 mm.
The OASYS Oral Airway System is the first device
cleared by the FDA as a mandibular repositioner for
the treatment of sleep apnea and snoring as well as a
nasal dilator to reduce resistance and improve nasal
breathing. This dual-purpose appliance is easily
adjustable and the locks can be opened up to adjust
it. It is excellent for asthmatics and allergy patients.
However, it should be noted that the device has only
anteroposterior movement. Additionally, the upper
labial impression must be exact.

Oasys Oral Airway System™

Adjustable Herbst® Sleep Appliance

CPAP PRO®
The CPAP PRO® uses a dental mouthpiece that snaps over
the upper teeth to retain the device, negating the need for
a mask or straps (as required for the CPAP). Two ﬂexible
tubes convey CPAP air to the nostrils. Foam-ﬁlled nasal
inserts provide nasal seal.
The CPAP PRO® provides positive fit and controls
airway pressure. It is somewhat bulky and obtrusive.

CPAP PRO®

Non-Adjustable Appliances

These appliances are non-adjustable – once fabricated,
the mandible is held in a fixed position using
these appliances.

The SnoreFree™ Appliance

Adjustable Herbst® Sleep Appliance
This appliance consists of two occlusal splints held
together with a bilateral Herbst® screw and tube
assembly. This allows the mandible to be postured
forwards. The appliance permits free mandibular
movement vertically and laterally, and prevents the
mandible from dropping back during sleep. Maximum
retention is achieved by using ball clasps. Easy
adjustments to anterior positioning of the mandible are
possible. The palate is not covered by the upper splint,
improving comfort. Patients may find the tube assembly
obtrusive. Vertical adjustments are not possible.
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This is a one-piece appliance that is fabricated
chairside. It is useful as an initial test appliance and
inexpensive. However, it is less precise than a laboratory
custom-fabricated appliance, and holds the mandible
in a pre-determined position.
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Tongue-Retaining Appliances
The Tongue Retaining Device

Appliance selection

Selection of an appliance that meets the requirements
of the individual patient is critical. Simple guidelines
that help appliance selection are to choose an appliance
based upon the assessed level of obstruction and cause
of the obstruction. Depending upon the situation,
the first appliance may serve as a diagnostic tool (for
example, the palate lifter or a simple device to assess if a
more complicated mandibular repositioning appliance
will work).

Case management

This appliance is fabricated with flexible polyvinyl
material. It fits over the upper and lower teeth, with a
“bulb” anteriorly that the tongue fits into. This bulb
can be squeezed to create suction that will help hold the
tongue in position in the bulb. The tongue retaining
device has been found to produce excellent results in
sleep studies, and to be effective in moving the tongue
away from the airway. However, it can be uncomfortable
to wear, and can produce soreness of the tongue after a
short time.

Palate Lifters
The Soft Palatal Lift Appliance

Diligent case management is important. Patients
should be seen at follow-up intervals for evaluation,
and should be asked about their appliance-wearing at
each appointment.

Questions to ask patients during treatment
Are you still wearing your appliance?
How many nights per week?
Are you able to sleep with your appliance?
Was snoring eliminated?
Was any gasping or choking observed while you
were asleep?
Did you appear to stop breathing at any time?
Is your breathing any different from before you had
the appliance?
Are your teeth sore in the morning?
Were there any other side effects?

This appliance is constructed of acrylic and has
adjustable acrylic buttons that extend distally to the
midpoint of the soft palate. The appliance gently lifts
the soft-tissue up and prevents it from vibrating as air
passes through. This palate lifter is difficult to wear,
but it is a good diagnostic aid to see if wearing it stops
snoring and helps the patient breathe. If this is the case,
UVPP or LAUP may be indicated.

Keys to Success

There are several keys to success in the treatment of these
disorders. Inappopriately treating patients for OSA
can lead to medical problems. A definitive diagnosis
and triaging is essential to ensure that appropriate
patients receive oral appliance therapy, and that there
is a medical and legal basis for this therapy. Patient
selection and deselection is key. Appliance selection
and diligent case management are then required for
successful treatment.
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Common side effects with the use of oral appliances
include excessive salivation, tooth discomfort, dry mouth,
tissue irritation, and changes in the occlusion. The patient
must be monitored for these.
Treatment must be cross-functional and include other
health care professionals. This is necessary for primary
diagnosis and treatment of OSA. However, it is important
to also note the fact that OSA is associated with a number
of medical conditions requiring the attention of physicians
and specialists. Such conditions include cardiovascular
disease, elevated protein levels (proteinuria), hypoxema,
hypercapnia and hypothyroidism.11
Follow-up and management of patients being treated
with oral appliances should include a one-year treatment
cycle. A follow-up management cycle can be seen in the
table below.

Follow-up and Management
Week one:

Telephone consult

Week four:

Microadjustments

Week eight:

Follow-up sleep study

Six months

Follow-up appointment

One year:

Follow-up appointment
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Summary

Sleep disordered-breathing is a common problem.
Obstructive sleep apnea is a serious health issue that
can be treated using surgery, CPAP and oral appliances
therapy. Oral appliance therapy is a viable, non-invasive
treatment for patients with mild to moderate OSA.
Oral appliance therapy has a high success rate and good
patient compliance. Dental professionals are in a unique
position to assess and treat patients with OSA using oral
appliances. Keys to success in treating patients with
an oral appliance include patient selection following a
thorough clinical examination and a deﬁnitive diagnosis
of OSA, selection of the appropriate appliance, and case
management during treatment.
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Questions
1. About ________ Americans suffer 8. Risk factors for obstructive sleep
from a sleep problem.
apnea include ________
a.
b.
c.
d.

20 million
40 million
70 million
90 million

2. ________ of men with moderate
to severe obstructive sleep
apnea have not been clinically
diagnosed.
a.
b.
c.
d.

62 percent
73 percent
82 percent
95 percent

3. Sleep-disorder breathing can be
categorized as ________.
a.
b.
c.
d.

Snoring
Upper airway resistance syndrome
Obstructive sleep apnea
All of the above

4. A person is considered to have
obstructive sleep apnea if
________.
a. A partial cessation of breathing for at
least 20 seconds
b. A complete cessation of breathing for
at least 5 seconds
c. A complete cessation of breathing
occurs at least 30 times during 7 hours
of sleep
d. None of the above

5. Cardiovascular symptoms
associated with obstructive sleep
apnea are ________.
a.
b.
c.
d.

Systemic hypertension
Coronary and ischemic heart disease
Stroke
All of the above

6. Sleep bruxism may occur as a
result of OSA.
a. True
b. False

7. Sleep bruxism is deﬁned as
________.
a.
b.
c.
d.

a. Obesity
b. Anatomic abnormalities of the upper
airway
c. Male gender
d. All of the above

9. A general measure that can help
if a patient is suffering from OSA
is ________.
a. To lose weight
b. To sleep on your side
c. To avoid alcohol two or three hours
prior to sleeping
d. All of the above

10. Oral appliance therapy is
recommended for patients
with________.
a.
b.
c.
d.

Mild obstructive sleep apnea
Moderate obstructive sleep apnea
Sever obstructive sleep apnea
a and b

11. Success rates using oral
appliance therapy to treat
obstructive sleep apnea are as
high as ________.
a.
b.
c.
d.

50 percent
62 percent
76 percent
82 percent

12. Boil-and-bite appliances
speciﬁcally address the occlusal
and TMJ relationship.
a. True
b. False

13. Guessing which patients may
beneﬁt from airway dilator
therapy ________.
a. Is dangerous and can result in overtitration
b. Is sometimes the only thing possible
c. May be necessary if no machinery is
available
d. None of the above

14. The position for optimal airway
patency can be determined
________.
a.
b.
c.
d.

Using a pharyngometer
Using a rhinometer
a and b
None of the above

15. The TAP® T-TL appliance
________.
a.
b.
c.
d.

Allows for 25 mm of lateral freedom
Can be adjusted anteroposteriorly
Can produce disc dislocation
All of the above

16. The Silencer ________.
a.
b.
c.
d.

Allows for vertical adjustments
Allows for anteroposterior adjustments
a and b
None of the above

17. Appliance therapy is always a
complete alternative to CPAP.
a. True
b. False

18. The OASYS Oral Airway
System™ ________.
a. Consists of a lower appliance
b. Consists of an upper splint
c. Is a mandibular repositioner and nasal
dilator
d. All of the above

19. Non-adjustable appliances
________.
a.
b.
c.
d.

Hold the mandible in a ﬁxed position
Are non-adjustable
a and b
None of the above

20. The key to success in oral
appliance therapy is ________.
a.
b.
c.
d.

Appropriate patient selection
Appropriate appliance selection
Diligent case management
All of the above

A sensory disorder
An oromotor disorder
An oromotor movement disorder
None of the above
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or pencil. 3) Mark only one answer for each question. 4) Successful completion of this course will earn you 3 CEUs. 5) A blank duplicate
answer sheet may be copied for additional course participants.

Mail completed answer sheet to

Academy of Dental Therapeutics and Stomatology
P.O. Box 116, Chesterland, OH 44026
(216) 398-7822

Course Evaluation
Please evaluate this course by responding to the following
statements, using a scale of Excellent = 5 to Poor = 0.
1. How would you rate the objectives and educational methods?
5
4
3
2
1
0
2. To what extent were the course objectives accomplished?
5
4
3
2
1
0
3. Please rate the course content.
5
4
3
2
1
0
4. Please rate the instructor’s eﬀectiveness.
5
4
3
2
1
0
5. Was the overall administration of the course eﬀective?
5
4
3
2
1
0
6. How do you rate the author’s grasp of the topic?
5
4
3
2
1
0
7. Do you feel that the references were adequate?
Yes
No
8. Do you feel that the educational objectives were met?
Yes
No
9. If any of the continuing education questions were unclear or
ambiguous, please list them.

For IMMEDIATE results, go to www.ineedce.com
and click on the button “ENTER Answers Online.”
Answer sheets can be faxed with credit card
payment to (216) 255-6619, (440) 845-3447, or
(216) 398-7922.
❏ Payment of $49.00 is enclosed. (Checks and credit cards are accepted.)
If paying by credit card, please complete the following:
❏ MasterCard ❏ Visa ❏ AmEx ❏ Discover
Acct. Number: _______________________________
Exp. Date: _____________________

__________________________________________________
10. Was there any subject matter you found confusing?
Please describe.
__________________________________________________
11. Would you participate in a program similar to this one in the
future on a diﬀerent topic?
Yes
No
12. What additional continuing dental education topics would you
like to see?
__________________________________________________

AUTHOR DISCLAIMER
The author of this course has no commercial ties with the sponsors or the providers of the
unrestricted educational grant for this course.
INSTRUCTIONS
Each question should have only one answer. Grading of this examination is done manually.
Participants will receive veriﬁcation in the mail within three to four weeks after taking an
examination.
SPONSOR/PROVIDER
This course was made possible through an unrestricted educational grant from APPLIANCE
THERAPY GROUP. No manufacturer or 3rd party has had any input into the development of
course content. All content has been derived from the references listed and the opinions
of clinicians. Please direct all questions pertaining to the ADTS or the administration
of this course to the program director: P.O. Box 116, Chesterland, OH 44026, or e-mail
aeagle@ineedce.com.
PARTICIPANT FEEDBACK
Questions can be e-mailed to aeagle@ineedce.com or faxed to (216) 255-6619, (440) 8453447, or (216) 398-7922.
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PLEASE PHOTOCOPY ANSWER SHEET
FOR ADDITIONAL PARTICIPANTS.

COURSE CREDITS/COST
All participants scoring at least 70% (answering 14 or more questions correctly) on the
examination will receive veriﬁcation of 3 CEUs. The formal continuing education program of
this sponsor is accepted by the AGD for Fellowship/Mastership credit. For current terms of
acceptance, please contact the ADTS. “DANB Approval” indicates that a continuing education
course appears to meet certain speciﬁcations as described in the DANB Recertiﬁcation
Guidelines. DANB does not, however, endorse or recommend any particular continuing
education course and is not responsible for the quality of any course content. Participants
are urged to contact their state dental boards for continuing education requirements. The
cost of this course is $49.00.
EDUCATIONAL DISCLAIMER
The information presented here is for educational purposes only. It may not be possible to
present all information required to utilize or apply this knowledge to practice. It is therefore
recommended that additional knowledge be sought before attempting a new procedure or
incorporating a new technique or therapy. The opinions of eﬃcacy or the perceived value of
any products or companies mentioned in this course and expressed herein are those of the
author(s) of the courses and do not necessarily reﬂect those of the ADTS.

RECORD KEEPING
The ADTS maintains records of your successful completion of any exam. Please contact our
oﬃces for a copy of your continuing education credits report. This report, which lists all credits
earned to date, will be generated and mailed to you within ﬁve business days of receipt of
your request.
CANCELLATION/REFUND POLICY
Any participant who is not 100% satisﬁed with this course can request a full refund by
contacting the Academy of Dental Therapeutics and Stomatology in writing.
COURSE EVALUATION
We encourage participant feedback pertaining to all courses. Please be sure to complete the
survey included within the answer sheet.
© 2006 by the Academy of Dental Therapeutics and Stomatology
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