
Heart attacks, strokes, and cardiovas-
cular/cerebrovascular diseases are
the leading causes of death in the

United States, and a number of studies have
indicated that obstructive sleep apnea
(OSA) is a risk factor for these conditions.1,2

Further, OSA and obesity are correlated,
and obesity is linked to increased morbidity
and mortality.3 The dental profession has a
unique opportunity to play a role in the
management of sleep breathing disorders
and thereby improve the quality of life for
patients seen in the dental office.

The purpose of this article is to review
the literature concerning the role for dental
practitioners in the recognition and treat-
ment of sleep apnea.

DIAGNOSIS AND TREATMENT OF OSA
Diagnosis and treatment of OSA present a
challenge for the clinician. Establishing
that a patient has sleep apnea usually
requires a polysomnogram (PSG). This test
monitors the patient’s sleep patterns for a
night to record the number of episodes of
apnea, blood oxygen saturation, heart rate,
eye movements, breathing, and other vari-
ables descriptive of the patient’s sleep.
Medical facilities that offer polysomnogra-
phy are limited in some areas, and schedul-
ing a night to perform the study can be trou-
blesome for patients with busy schedules.
The study can only be performed at a sleep
study center.

Establishing the appropriate treatment
for OSA can be difficult. Many of the thera-
pies are uncomfortable and unappealing to
patients. Furthermore, the involvement of
several professionals requires interdiscipli-
nary communication. Treatment of OSA can
involve a dentist, an oral surgeon, and an
otolaryngologist. This can create very real
problems for patients. Correcting OSA pri-

marily requires managing the airflow, the
domain of the ear-nose-throat physician.
But this can mean moving the jaw forward,
a dentist’s responsibility, or sometimes sur-
gery of the jaw, an oral surgeon’s responsi-
bility. The impulse can be strong for one
practitioner to take the lead over the others.
The situation is further complicated if  pa-
tient compliance is poor.

PATHOGENESIS
Obstructive sleep apnea is characterized by
a collapsing of the tongue back onto the
pharynx during sleep. Typically, this is
because of a large tongue, small air path-
way, or otherwise abnormal throat anatomy.
This blockage restricts breathing, lowering
the concentration of oxygen in the blood
until receptors in the carotid sinus are
alerted to higher CO2 levels in the body, and
air hunger is triggered. The patient then
regains consciousness, possibly to a limited
extent such that he or she does not recall
the episode later. Normal breathing is then
restored. When the patient falls into a deep
sleep, the tongue will collapse again until
another apneic episode occurs.

The apnea-hypopnea index (AHI) meas-
ures the number of apnea episodes per hour.
An AHI greater than 10 is clinically signifi-
cant. As will be covered later in the article,
waking up every 6 minutes can have many
negative consequences, as many important
processes occur during sleep. Sleep occurs in
roughly 4- to 5-hour cycles of light sleep pro-
gressing into deep sleep and then REM
sleep; OSA interferes with this rhythm.

Being overweight or obese greatly in-
creases one’s risk for sleep apnea. A number
of studies correlate above-average neck cir-
cumference to prevalence of sleep apnea.4
Furthermore, evidence suggests that aller-
gies that affect the nasal mucosa and inhib-
it proper breathing can increase the likeli-
hood of sleep apnea.5

LINKS TO OTHER DISEASES
A growing body of literature suggests a rela-
tionship between sleep breathing disorders
and cardiovascular/cerebrovascular disor-
ders. Obstructive sleep apnea is associated
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Test 95.1

Figure 1. The Klearway appliance allows for incremen-
tal, 0.25-mm mandibular movements into a therapeu-
tic position. (Figures 1 and 2 courtesy of Great Lakes
Orthodontics.) 

Figure 2. The Herbst Sleep Appliance is retentive and
allows for gradual, precise movements of the
mandible without the use of shims.

Figure 3. A Herbst-style appliance is pictured above.
It is adjustable by adding spacers. (Figure 3 courtesy
of Strong Dental.)continued on page 126
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with atherosclerosis,6 hyper-
tension,7 high blood pres-
sure,8 and type 2 diabetes.9
The mechanisms by which
sleep apnea influences these
problems are not well under-
stood. OSA causes oxygen
deprivation, which is thought
to interfere with metabolic
processes; a study by Sav-
ransky, et al10 showed that
intermittent hypoxia, a re-
sult of sleep apnea, causes or
exacerbates hyperlipidemia
and hypercholesterolemia.
Leuenberger, et al11 revealed
that intermittent hypoxia
over even a very short period
of time significantly in-
creased sympathetic nerv-
ous system activity, caused a
stronger chemoreflex response
to continuous hypoxia, and
elevated blood pressure. This
study did not test the effects
of periodic hypoxia over
extended periods of time, but
it is possible that the effect
raises blood pressure to a
clinically significant extent.

Several studies suggest
that those suffering from
sleep apnea are at greater
risk for involvement in auto-

mobile accidents because of
daytime sleepiness.12 Given
that traffic accidents are a
leading cause of death of
American adults, it is espe-
cially incumbent upon health-
care professionals to inform
their patients of the harmful
effects of sleep apnea.

DIAGNOSIS
Proper diagnosis of OSA re-
quires a polysomnogram. Sub-
jective surveys of daytime
wakefulness are also helpful
in determining if an individ-
ual is suffering from OSA.

Bruxism is associated
with sleep apnea and should
be the first signal to alert
the dentist of the need to
pursue this line of question-
ing. Sleep bruxism is rarely
seen independent of sleep
apnea, and it has been
shown that effective treat-
ment of OSA completely
eliminates sleep bruxism.13

Questions about blood pres-
sure and daytime wakeful-
ness will indicate whether a
sleep study is in order.
Obesity is an important risk
factor in developing OSA,
and this should be taken
into account when referring
a patient to a sleep center.

Barsh14 raised the con-
cern about dentists making
their own diagnoses of pri-
mary snoring and prescrib-
ing oral appliance therapy
while ignoring the patho-
physiology of snoring and
sleep apnea. Dental practi-
tioners are in a position to
recognize many telltale
signs of sleep apnea, such as
a small airway and evidence
of severe bruxism. However,
it should be emphasized that
lack of proper diagnosis and
lack of consideration for
other treatment modalities
that fall outside the realm of
dentistry can pose a threat
to patients’ health. Coop-
eration with medical profes-
sionals in other fields is
essential when dealing with
this problem.

TREATMENTS
The correlation between
being overweight and having
an AHI greater than 10 is
strong enough that weight
management should be rec-
ommended to all overweight
patients as a means of con-
trolling sleep apnea. Some
have suggested that altering
sleep positions will influence

the frequency of apneas;
sleeping on one’s back in-
creases the likelihood that
the tongue will block the
pharynx. The effectiveness
of this behavioral change is
usually not enough to reduce
the AHI below 10, but may
be sufficient in some cases,
thereby saving those pa-
tients the need for addition-
al therapy.

Continuous Positive 
Air Pressure

Continuous positive air
pressure (CPAP) pumps air
at a determined pressure
through the nose. The force
of the pressure down the air
cavity serves as a splint,
which keeps the tongue from
collapsing back against the
pharynx. CPAP is the most
prescribed treatment for
OSA and is almost always
effective, but patient compli-
ance is poor; compliance esti-
mates are 30% to 40%.15 The
machine can be large and
cumbersome, and its use can
have irritating side effects
such as nasal congestion and
throat dryness. In spite of
this, there is no substitute
for CPAP in severe cases, as
surgical methods to treat the
disorder are unpredictable.
Compliance with CPAP has
been shown to reduce the
levels of serum risk factors
for cardiovascular/cerebro-
vascular disease such as
cholesterols and apolipopro-
teins.16 Patients who are not
likely to benefit from oral
appliances and are reluctant
to accept the CPAP machine
should be reminded of the
great toll that sleep apnea
takes on their health.

Oral Appliances
For patients who cannot tol-
erate CPAP, an oral appli-
ance may be recommended.
These appliances have a
number of advantages over
CPAP, namely that they are
more comfortable, less ex-
pensive, and adjustable. The
majority of appliances used
to correct OSA reposition the
mandible; moving the man-
dible forward also pulls the
tongue forward, making it
less likely to collapse onto
the back of the throat. A few
appliances function by re-
taining the tongue at the
front of the mouth using a
suction bulb.

While oral appliance

therapy to treat OSA is an
important treatment option,
these appliances are effec-
tive in only about half of all
cases.17 Enthusiasm for
these appliances is due to
patients’ preference for them
over CPAP, not because of
their success rate. When ef-
fective, oral appliances re-
duce the apnea-hypopnea
index below 10 and restore
the patient’s quality of life.
The remaining cases are too
severe, and use of an oral
appliance does not reduce
the AHI to an extent that
eliminates the adverse ef-
fects of sleep apnea. In many
cases, the reason for the fail-
ure of an oral appliance is
that OSA is rarely a local-
ized phenomenon within the
airway. For example, OSA
can be caused by an obstruc-
tion in the pharynx.18

A study by Almeida, et
al19 indicates that long-term
use of a mandibular ad-
vancement device can have a
clinically significant effect
on the patient’s occlusion. In
some cases a positive change
was observed, although a
negative impact was slightly
more common. No literature
evaluates the degree of man-
dibular advancement neces-
sary to treat a sleep apnea
patient with a particular
AHI (Figures 1 to 6).

Surgery 
Surgery should be consid-
ered as the last resort when
treating sleep apnea; it is
rare that noninvasive treat-
ments for OSA are ineffec-
tive. Surgery is indicated in
those cases, or when the pa-
tient cannot tolerate CPAP,
oral appliance therapy is
ineffective, and other treat-
ments such as weight loss
have not worked. Evaluation
of the airway before surgery
requires the cooperation of
both an otolaryngologist and
oral and maxillofacial sur-
geon; the potential causes of
a blockage are numerous
and include the anatomy of
the oral and nasal cavities
as well as the throat.20

The first widely accepted
surgical procedure to treat
snoring and sleep apnea was
uvulopalatopharyngoplasty
(UPPP). This surgery in-
volves removal of the uvula
and surrounding soft palate
to prevent constriction at
the velopharynx. The hypo-

pharynx is often a site of
blockage as well, which may
explain why UPPP is suc-
cessful in less than half of all
cases. Complications of this
surgery are frequent, and
include pain, hemorrhaging,
and breathing difficulty.
Recently, the introduction of
surgical lasers has improved
UPPP so that complications
are fewer and less drastic,
but the procedure’s success
rate has not improved.20

Another treatment mo-
dality is surgery to reposi-
tion the hyoid bone. Move-
ment of the hyoid bone
affects the tongue’s position-
ing in the mouth and may
alleviate sleep apnea symp-
toms. By itself, hyoid sus-
pension has a success rate of
nearly 60%.21 Several pub-
lished studies evaluated the
combination of hyoid sus-
pension and UPPP, which
improved the success rate to
approximately 80%.22,23 This
finding further supports the
idea that airway blockages
occur for different reasons,
and a combination of treat-
ments may be necessary to
achieve an acceptable result.

Removal of tonsils and ad-
enoids can be effective in
treating OSA in children be-
cause the adenotonsillar tis-
sues are large and have not
yet receded. This procedure
is not usually indicated in
adults with sleep breath-
ing disorders because the
adenoids and tonsils are not
large enough to block the
airway.

Nasal surgery such as
turbinectomy and septoplas-
ty may reduce AHI, but
rarely below 10. Sleep apnea
is rarely caused by problems
in the nasal cavity alone, so
nasal surgery may be used
in combination with other
surgical procedures in the
throat or mouth, if at all.

DISCUSSION
Sleep apnea is an under-
diagnosed disorder, and the
consequences it has on gen-
eral health, including cardio-
vascular health, should be
recognized. Diagnosis and
treatment of obstructive
sleep apnea will improve the
quality of life for patients,
and dental professionals
should play a role in this
aspect of their patients’
health. Given the relative
lack of public or professional
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Figures 5 and 6. The Lamberg
Appliance reports 95% compliance
due to its less bulky design. (Fig-
ures 5 and 6 courtesy of Dr. Steve
Lamberg.)

Figure 4. Tap appliance uses a
hook on the maxilla to attach to
the mandible in order to bring the
mandible forward. (Figure 4 cour-
tesy of Johns Dental Laboratories
[johnsdental.com].)



attention given to sleep
apnea, it is appropriate that,
when indicated, patients be
asked about snoring, day-
time wakefulness, and other
signs and symptoms of OSA.
The presence of severe brux-
ism is also an important
warning sign and should
trigger further inquiry on
the subject. The use of oral
appliances to treat sleep
apnea deserves considera-
tion, as they are the best
treatment option in approxi-
mately half of all cases.
Furthermore, correcting sleep
apnea offers a unique oppor-
tunity to collaborate with
practitioners in other fields
of medicine. F
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Continuing Education
Test No. 95.1

Learning Objectives

After reading this article, the individual will learn:
• dentistry’s role in diagnosing and treating obstructive sleep apnea, and
• the types of treatments for obstructive sleep apnea.

Continuing our “Journey of Excellence”

T o submit Continuing Education answers, use the answer sheet on page 123. On the
answer sheet, identify the article (this one is Test 95.1), place an X in the box corre-
sponding to the answer you believe is correct, detach the answer sheet from the 
magazine, and mail to Dentistry Today Department of Continuing Education.

The following 8 questions were derived from the article Dentistry’s Role in the Diagnosis 
and Treatment of Obstructive Sleep Apnea by Lawrence D. Singer, DMD, on pages 124 
through 127.

1. Studies indicate that obstructive sleep 
apnea (OSA) is a risk factor for ____.

a. heart attacks

b. strokes

c. cardiovascular/cerebrovascular diseases

d. all of the above

2. Establishing that a patient has sleep ap-
nea usually requires ____.

a. a CAT scan

b. a polysomnogram

c. a history of at least 1 year of sleep 

deprivation

d. blood testing

3. An apnea-hypopnea index (AHI) greater 
than ____ is clinically significant.

a. 3

b. 5

c. 8

d. 10

4. The following is/are associated with sleep
apnea:

a. obesity

b. above-average neck circumference

c. allergies affecting nasal mucosa and 

inhibiting proper breathing

d. all of the above

5. Sleep bruxism ____.
a. is seen in about half of sleep apnea 

patients

b. is rarely seen independent of sleep apnea

c. is rarely seen in cases of sleep apnea

d. has not been determined to be associated 

with sleep apnea

6. The most prescribed treatment for OSA 
is ____.

a. continuous positive air pressure (CPAP)

b. oral appliances

c. weight loss

d. surgery

7. Patient compliance with CPAP is esti-
mated to be ____%.

a. 20 to 30

b. 30 to 40

c. 40 to 50

d. 70 to 80

8. Oral appliance therapy for OSA is effec-
tive in approximately ____ of all cases.

a. one third 

b. half 

c. two thirds 

d. three fourths 

Given the relative
lack of public or
professional atten-
tion given to sleep
apnea, it is appro-
priate that, when
indicated, patients
be asked about snor-
ing, daytime wake-
fulness, and other
signs and symptoms
of OSA. 


