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Nearly 22 million Americans are affected by obstructive sleep apnea (OSA),
making it the most common sleep disorder. Patients with undiagnosed and untreated
OSA are at increased risk for cardiovascular and cerebrovascular health consequences

and excessive daytime sleepiness. Here's how you can address the symptoms and
complications that make OSA a major public health concern,
and as a result, decrease economic burdens and increase quality of life.
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LEARNING OBJECTIVES

e Explain the diagnostic criteria and
clinical presentation of obstructive sleep
apnea (OSA).

e Discuss the common screening
questionnaires used in clinical practice
to identify patients at risk for OSA.

® Describe the common comorbidities
associated with OSA.

e [dentify the features of pharyngeal
structures used in the modified
Mallampati classification.

¢ Know how to provide support and
education for the patient in regard to
treatment options, weight loss, residual
daytime sleepiness, and smoking and
alcohol cessation.
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bstructive sleep apnea (OSA) is an increas-

ingly common diagnosis, with nearly 22 million

Americans currently affected.! In 2010, the diag-

nosis of OSA was recorded in 5.8 million office
visits made by patients ages 20 or older—a 427% increase
since 1999.2 While nearly 50% of patients in primary care
settings complain of sleep disturbances, up to 80% of OSA
cases remain undiagnosed.'® The high prevalence of sleep
disorders in both the general population and in primary
care settings, along with the underdiagnosis of OSA, illus-
trates the essential role of primary care providers in recog-
nizing the signs and symptoms of OSA and evaluating pa-
tients for this condition.'?

BACKGROUND AND PATHOPHYSIOLOGY
OSA is the most common sleep disorder. Characterized
by recurrent episodes of upper airway obstruction during
sleep, it results in significantly reduced airflow (hypop-
nea) or complete cessation of breathing (apnea) for inter-
vals lasting > 10 seconds.*® The total number of apneas or
hypopneas per hour of sleep—the apnea-hypopnea index
(AHI)—is one domain that can be used to classify the sever-
ity of OSA (see Table 1, page 24).5

Because the human upper airway lacks rigid or bony
support, under normal circumstances, the pharyngeal dila-
tor muscles act to oppose the negative pressure within the
upper airway during inspiration when awake. And although
the striated nature of the pharyngeal dilator muscles leads
to a reduction in airway muscle tone during sleep, enough
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FIGURE 1
The Modified Mallampati Classification

Hard palate
Soft palate

The patient's airway is classified according to the structures
visualized: In class | (upper left), the soft palate, uvula, and pillars;
in class Il (upper right), the soft palate and uvula; in class Ill (lower
left), the soft palate and base of the uvula; in class IV (lower right),

the soft palate is not visible at all.

opposition is maintained to prevent airway collapse.
In OSA patients, however, the reduced pharyngeal
muscle tone fails to offset the negative airway pres-
sure generated during inspiration while asleep,
causing recurrent airway obstructions.® In addition,
anatomically narrowed upper airways can further
impede airway patency during sleep.* Causes in-
clude macroglossia and/or tonsillar hypertrophy,
obesity with fat tissue deposits in the neck that com-
press the airway, and bony craniofacial abnormali-
ties such as retrognathia.’

Disruptions in breathing from apneas and hy-
popneas result in hypercapnia and hypoxia, which
trigger arousal centers in the central nervous system
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to increase sympathetic activity. As a
result, the patient briefly awakens from
sleep, which increases respiratory and
pharyngeal dilator muscle tone and ul-
timately restores airway patency, and
ventilation resumes.*

The sympathetic response associat-
ed with apneic and hypopneic episodes
causes concomitant cardiac stimula-
tion. This leads to transient vasocon-
striction and elevations in heart rate
and blood pressure. Vascular changes
occur over time and result in persistent
hypertension and other cardiovascular
impairments.*

Undiagnosed and untreated OSA
predisposes individuals to a multitude
of health consequences and ultimate-
ly results in substantial public health
and economic burdens. A recent study
estimated that the economic cost of
moderate-to-severe OSA in the United
States is between $65 billion and $165
billion annually.? Patients with OSA are
atincreased risk for complications such
as systemic and pulmonary hyperten-
sion, congestive heart failure, cardiac
arrhythmias, coronary artery disease,
myocardial infarction, cerebrovascular
accident, diabetes, and metabolic syn-
drome.® Excessive daytime sleepiness
from OSA has also been shown to con-
tribute to increased rates of motor ve-
hicle accidents, poor job performance,
impaired cognitive function, and de-
creased quality-of-life measures.’

CLINICAL EVALUATION

Patient History

Clinicians become aware of patients with OSA when
they present with associated symptoms or complica-
tions. These symptoms are encountered in several
settings—as a part of the routine health maintenance
examination, as the patient’s presenting complaint,
or as a part of the evaluation for another complaint
or medical condition.

Regardless of how the symptoms are discovered,
all patients with symptoms of and/or positive risk
factors for OSA should be assessed via a comprehen-
sive sleep-oriented history and physical examina-
tion. Symptoms suggestive of OSA include witnessed
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TABLE 1
Obstructive Sleep Apnea Severity

Apnea-hypopnea events

Classification (per hour of sleep)

Mild 5to 15
Moderate 6 to 30
Severe > 30

Source: Institute for Clinical Systems Improvement.>

or reported apneas, snoring, gasping/choking at
night, excessive daytime sleepiness not explained by
other factors, severity of sleepiness (as determined
by the Epworth Sleepiness Scale), nonrefreshing
sleep, sleep fragmentation/maintenance insomnia,
nocturia, morning headaches, decreased concentra-
tion, memory loss, decreased libido, and irritabil-
ity.!° Arecently published study found that nocturnal
gasping or choking is the most reliable indicator for
identifying patients with OSA."

The clinical presentation of OSA in certain popu-
lations may differ from that of typical adult OSA,
requiring a higher degree of clinical suspicion. For
instance, pediatric OSA should be suspected in
any child who presents with enuresis, poor school
performance, failure to thrive, attention-deficit/
hyperactivity disorder, or learning disabilities.® Al-
ternatively, females with OSA have a propensity to
emphasize complaints of tiredness, fatigue, or lack of
energy rather than report excessive sleepiness per se.
These complaints frequently misdirect clinicians to-
ward psychiatric and endocrine diagnoses, without
considering the possibility of a sleep disorder."

Risk Factors

In addition to symptomatology, there are several risk
factors associated with OSA that should be consid-
ered. The most important are male gender, increas-
ing age (40 to 70), obesity, large neck circumference,
and craniofacial and upper airway abnormalities.'®
Among the intermediate risk factors are family his-
tory of OSA, pregnancy, and Hispanic, Asian, and
African-American ethnicity.

Other risk factors associated with OSA include
cigarette smoking, alcohol use before sleep, and use
of sedative medications.'* Comorbid medical con-
ditions have also been shown to exacerbate and to
contribute to OSA; these include GERD, diabetes,
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congestive heart failure, treatment-refractory hyper-
tension, hypothyroidism, acromegaly, atrial fibrilla-
tion, stroke, Down syndrome (due to macroglossia),
and pulmonary hypertension.**°

Screening Questionnaires

Several questionnaires have been validated to screen
for OSA. They can be used clinically as part of the
sleep-oriented history to quantify a patient’s subjec-
tive complaint of sleepiness; however, they are typi-
cally more helpful for ruling out sleep apnea than for
diagnosing it.!! Two of the most commonly utilized
are the Epworth Sleepiness Scale (ESS; http://ep
worthsleepinessscale.com/epworth-sleepiness-
scale.pdf) and the Berlin Questionnaire (www.sleep
apnea.org/assets/files/pdf/Berlin%20Question
naire.pdf).

The ESS was developed to identify patients with
excessive daytime sleepiness. It asks patients to
rate—on a scale of 0 (would never doze) to 4 (high
chance of dozing)—how likely they are to doze off or
fall asleep during eight everyday scenarios (ie, sit-
ting and reading; watching TV; sitting inactive in a
public place; being a passenger in a vehicle for one
or more hours; lying down in the afternoon; sitting
and talking to someone; sitting quietly after lunch; or
while stopped for a few minutes while driving in traf-
fic)." The total score can range from 0 to 24. Patients
scoring higher than 10 should be referred to a sleep
specialist. The ESS can be used to detect symptoms
suggestive of OSA; however, it is not specific to OSA
and was designed to screen for all sleep disorders.'*

In contrast, the Berlin Questionnaire consists of
10 questions that quantify and qualify a patient’s
snoring and sleepiness, and it was developed spe-
cifically to evaluate for OSA. The questionnaire mea-
sures three categories of symptoms: snoring, fatigue,
and blood pressure and BMI. A patient is deemed
at high risk for OSA when scoring positive in two
or more symptom categories, and at low risk when
scoring positive in one category.'* However, when
OSA is defined as an AHI of > 5 events/hr, the Berlin
Questionnaire is 80% sensitive and 46% specific for
OSA." Therefore, screening questionnaires are use-
ful as supplementary tools but are of limited utility as
the sole method for evaluating and diagnosing OSA.

Physical Examination

Physical examination should include assessment for
risk factors and comorbidities associated with OSA;
this includes measurement of blood pressure, blood
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glucose, and neck circumference; calculation of BMI
and waist-to-hip ratio; and assessment for craniofa-
cial abnormalities. Additionally, cardiovascular, re-
spiratory, and neurologic systems should be evalu-
ated for potential alterations due to OSA.!°

Physical exam findings suggestive of OSA are BMI
> 30, neck circumference > 17 in for males and > 16
in for females, and craniofacial and upper airway
abnormalities. Such anatomic variations include
retrognathia, macroglossia (eg, Down syndrome pa-
tients), tonsillar hypertrophy (eg, pediatric patients),
lateral peritonsillar narrowing, high-arched or nar-
row hard palate, enlarged uvula, nasal polyps, nasal
deviation, turbinate hypertrophy, and oropharynx
anatomy consistent with modified Mallampati class
III or IV.** Although OSA is more prevalent in obese
patients (those with a BMI > 30), it should be noted
that 14.6% of OSA patients are normal weight (BMI <
25) and 34.5%, overweight (BMI 25 to 30).'6

The modified Mallampati classification is a
straightforward scoring method that was designed
to estimate the difficulty of oral intubation based on
the extent of mouth opening relative to the size of the
tongue.'” According to the protocol set forth by Mal-
lampati and colleagues, assessment is performed
with the patient sitting upright with the head in a
neutral position, the mouth open, and the tongue
maximally protruded without the patient speaking
or saying “ahh”’® The examiner then inspects the
pharyngeal structures and classifies the patient’s
airway according to the structures visualized. Class
I is present when the soft palate, uvula, and pillars
are visible; class Il when the soft palate and uvula are
visible; class III when the soft palate and base of the
uvula are visible; class IV when the soft palate is not
visible at all (see Figure 1, page 23).1718

An alternative method for observing the pha-
ryngeal structures is via nasopharyngoscopy.* This
procedure can be done in the office setting and uti-
lizes a flexible scope inserted into the nasal cavity
and advanced into the pharynx. By providing direct
visualization of the upper airway structures, naso-
pharyngoscopy allows the operator to determine the
extent and the location of airway collapse. Imaging
by nasopharyngoscopy does not involve any radia-
tion exposure and can be done while the patient is
sedated or awake.'®

LABORATORY WORKUP AND DIAGNOSIS
Patients deemed high-risk by the sleep-oriented
history and physical examination should be subse-
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quently referred to a sleep specialist for objective
testing to establish the diagnosis and determine the
severity of OSA. Despite the utilization of screening
questionnaires, currently there is no consensus on
risk stratification to determine when to refer patients
with suspected OSA. In other words, no clear thresh-
olds exist on whether a patient is at “low risk” or at
“high risk” for OSA based on history and physical
examination findings. Therefore, referral is made at
the clinician’s discretion, based on the number and
severity of OSA symptoms and risk factors.

There are two standard objective sleep study tests:
in-laboratory polysomnography (PSG) and home-
based sleep studies. The in-laboratory PSG is the
gold standard for the diagnosis of OSA.* The follow-
ing physiologic signals are measured and interpret-
ed during in-laboratory PSG: electroencephalogram,
electro-oculogram, chin electromyogram, airflow,
oxygen saturation, respiratory effort, and electrocar-
diogram.*

Because PSG is resource intensive, home-based
sleep studies are an acceptable alternative; howev-
er, they should only be considered in patients with
a high probability of moderate-to-severe OSA with-
out comorbid sleep disorders or medical conditions.
During home-based sleep studies, airflow, respirato-
ry effort, and blood oxygenation are documented.

The diagnosis of OSA is validated if the AHI on
PSG or on home-based sleep studies is > 15 events/h
or > 5 events/h with any of the following coexisting
signs or symptoms: excessive daytime sleepiness;
unintentional sleep episodes during wakefulness;
unrefreshing sleep; fatigue; insomnia; waking up
holding breath, gasping, or choking; or loud snoring,
breathing interruptions, or both, described by the
bed partner.!® In addition to diagnosing OSA, PSG
and home-based sleep studies are useful in ruling
out a variety of conditions that similarly cause exces-
sive daytime sleepiness due to disrupted sleep.

The differential diagnosis of OSA includes, but
is not limited to, periodic limb movement disorder,
restless legs syndrome, narcolepsy, central sleep ap-
nea, circadian rhythm sleep-wake disorders, respira-
tory diseases (ie, COPD, asthma), primary snoring,
depression, and substance abuse.*

TREATMENT OPTIONS

Because OSA is a chronic condition with no defini-
tive cure, lifelong management and follow-up are
needed to evaluate treatment adherence/response
and the development or resolution of comorbidi-
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ties. Treatment options for OSA consist primarily of
medical (positive airway pressure, use of oral appli-
ances, and pharmacotherapy), behavioral (weight
loss, positional therapy, and substance avoidance),
and surgical approaches. The patient should actively
participate in the treatment and management of this
chronic condition.'

Positive Airway Pressure

Regardless of OSA severity, the treatment of choice
is positive airway pressure (PAP) during sleep, with
continuous PAP (CPAP) being the recommended
mode of delivery. PAP is delivered via a face or nasal
mask attached to a machine that maintains a con-
stant upper airway pressure, which in turn prevents
pharyngeal collapse during sleep. As a result, the up-
per airway remains patent, and apneas and hypop-
neas are inhibited.*

PAP can be delivered in three different modes:
CPAP, bilevel (BPAP), or autotitrating (APAP). CPAP
provides PAP at a fixed rate throughout the respirato-
ry cycle. In contrast, BPAP delivers a preset PAP that
is greater during inspiration than during expiration.
BPAP is used to alleviate the discomfort of exhaling
against the fixed airway pressure of traditional CPAP
by delivering lower pressure during expiration than
during inspiration. APAP delivers fluctuating posi-
tive airway pressures according to changes in the
patient’s breathing patterns and is used in patients
with complex breathing patterns. CPAP is the recom-
mended mode of airway pressure delivery; however,
BPAP or APAP can be considered in patients who
cannot tolerate CPAP.'%!

The amount of pressure needed to maintain air-
way patency is determined during PSG, and the
CPAP system is titrated up to this optimal level. Pa-
tient adherence is a commonly encountered prob-
lem with CPAP therapy due to adverse effects, such
as skin irritation, misfit of mask, dry mouth, nasal
congestion, and rhinorrhea. Humidification, nasal
saline sprays, and mask resizing can help to allevi-
ate such symptoms.* Follow-up in the early stages
should be frequent enough to troubleshoot and re-
mediate problems with the PAP mask, the machine,
and adherence. Long-term follow-up for mainte-
nance, adherence, and signs and symptoms of wors-
ening OSA should be scheduled yearly.'

Oral Appliances

Oral appliances (OAs) are an alternative treatment
option for OSA patients who are nonadherent with
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CPABD, fail CPAP or behavioral therapies, experience
adverse effects from CPAP, or prefer OAs. Two types
of OAs exist: mandibular repositioning appliances
and tongue retaining devices. The former anteri-
orly displaces the mandible relative to the maxilla;
the latter anteriorly displaces the tongue only. Re-
gardless of the type selected, OAs are designed to
increase the diameter of the pharynx and decrease
pharyngeal collapsibility.'°

Although less efficacious than traditional CPAP
therapy, OAs may be considered in patients with
mild-to-moderate OSA.'° Patients with severe OSA
should not be offered OAs as a treatment option.
Current evidence suggests that OAs can substan-
tially reduce the severity of OSA as well as daytime
sleepiness. Additionally, OAs are superior to CPAP in
patient preference, which could improve long-term
patient adherence to treatment.?

Prior to initiating therapy with an OA, patients
should have a dental examination to assess candi-
dacy for, and proper fit of, an OA. Regular follow-ups
are required initially to ensure proper fit and comfort
of the device. Patients should be instructed to make
an office visit if they experience adverse effects such
as temporomandibular joint discomfort, tooth ten-
derness, excessive salivation, and gum irritation.*
Once final adjustments have been made to the fit of
the OA, a PSG should be performed to ensure maxi-
mal therapeutic efficacy. Follow-up with a dental
specialist is advised every six months for the first
year and yearly thereafter.'

Pharmacology
According to the practice parameters of the Ameri-
can Academy of Sleep Medicine (AASM), there are
currently no pharmacologic agents that prevent or
overcome upper airway obstruction well enough to
be considered a primary treatment option for OSA.*
The most widely studied pharmacologic agents—se-
lective serotonergic reuptake inhibitors, protripty-
line, methylxanthine derivatives (aminophylline and
theophylline), estrogen therapy (with or without pro-
gesterone), supplemental oxygen, and short-acting
nasal decongestants—are not recommended for the
primary treatment of OSA.> Pharmacologic therapy
is therefore most beneficial when used as adjuvant
therapy (which targets a residual symptom) rather
than primary therapy (which targets the underlying
cause of the disorder).

There are currently two FDA-approved medica-
tions for the treatment of residual excessive daytime
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sleepiness in patients who are receiving adequate
primary treatment (eg, PAP, OAs) and who do not
have any other identifiable cause for the sleepiness:
modafinil and armodafinil.?*?** The exact mechanism
of action of these agents has not been fully charac-
terized, but they are known to act on the central ner-
vous system to enhance alertness (likely by enhanc-
ing dopamine signaling).*

Prior to prescribing these medications, other
causes of sleepiness must be ruled out; these include
suboptimal adherence with PAP, poorly fitting PAP
mask, poor sleep hygiene, insufficient sleep, other
sleep disorders, and depression.!® Patients should
be informed that these drugs should be used in con-
junction with pre-existing CPAP therapy. Common
adverse effects of modafinil include headache, diz-
ziness, gastrointestinal upset, and insomnia. This
medication should be used cautiously in patients
with a history of cardiovascular and/or psychologic
problems because it can cause serious adverse ef-
fects, including chest pain, palpitations, hyperten-
sion, hallucinations, aggression, anxiety, depression,
and severe skin reactions, such as Stevens-Johnson
syndrome and toxic epidermal necrolysis.***

Weight Loss

Because obesity is one of the most prevalent risk fac-
tors for OSA, weight loss should be recommended
for all overweight and obese OSA patients.'3* Weight
loss can be achieved by several different methods,
including exercise programs, dietary programs, a
combination of the two, and bariatric surgery. A re-
cent meta-analysis found that exercise alone is less
successful in reducing AHI compared to dietary
modifications; however, a combination of exercise
and dietary changes is superior to both individual
interventions in reducing AHI.* This meta-analysis
also found that weight-loss interventions improve,
but fail to normalize, AHI.? Thus, weight-loss inter-
ventions should be an adjuvant therapy in the treat-
ment of OSA.*

Another recent meta-analysis found that lifestyle
interventions, specifically exercise training, might
improve OSA severity and symptoms even in the
absence of significant weight loss. According to this
study, exercise training produced a 32% reduction
in AHI in OSA patients and a 42% reduction in AHI
when compared to OSA patients who did not par-
take in exercise training.”® Additionally, OSA patients
experienced significant improvements in cardiore-
spiratory fitness, daytime sleepiness, and sleep ef-
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ficiency. Because there was no significant reduction
in BMI with exercise training, it is likely that there are
additional benefits of exercise training that are inde-
pendent of the effects on weight loss.?®

Positional Therapy
Approximately 50% to 60% of OSA patients have po-
sitional OSA, which is classified as an increase of
50% or more in the AHI when sleeping in the supine
position compared with nonsupine sleep positions.*
It is thought that positional therapy, consisting of
any technique that maintains the patient in a non-
supine sleep position, decreases the tendency for the
tongue to prolapse and for the airway to collapse.*
Several positional devices exist, including pillows,
tennis balls, backpacks, and vibratory chest alarms.
Additionally, sleeping in the lateral recumbent posi-
tion can function as a form of positional therapy.*?!
According to the AASM, less obese, younger pa-
tients and those with less severe OSA are more likely
to achieve a normalized AHI by sleeping in a non-
supine position; thus, these patients are more likely
to benefit from positional therapy than their OSA
counterparts.”®*” A recent study found that CPAP
therapy is superior to positional therapy in reduc-
ing apneic episodes (ie, AHI) in patients with posi-
tional OSA.* Thus, positional therapy is an effective
secondary treatment that can be used as an adjuvant
therapy to CPAP in patients with mild positional
Os A.23’27

Substance Avoidance
All patients with OSA should be advised to avoid al-
cohol, as it has been shown to increase the duration
and frequency of apneic episodes and lower arterial
oxyhemoglobin saturation during sleep.? Not only
does alcohol exacerbate preexisting OSA, but it has
also been shown to induce frank OSA in patients
who snore but do not have OSA at baseline.? Seda-
tive medications (eg, benzodiazepines) have similar
effects on the central nervous system and should
also be avoided if possible. Both of these substances
have inhibitory actions on the central nervous sys-
tem, thereby relaxing the pharyngeal muscles and
promoting upper airway collapse during sleep.
Because cigarette smoking is an independent risk
factor for snoring and thus a presumed risk factor
for OSA, smoking cessation is a necessary compo-
nent of the treatment of OSA.*** Cigarette smoking
is thought to increase airway inflammation, exacer-
bate preexisting lung conditions such as COPD and
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asthma, and induce sleep fragmentation due to the
effects of nicotine withdrawal during sleep.? Alco-
hol, sedative medications, and cigarettes have all
been shown to exacerbate OSA; thus, patient educa-
tion about the harmful effects of these substances
and the benefits of avoiding them is a crucial aspect
of OSA therapy.

Surgical Therapies

When both CPAP and OA are inadequate in the man-
agement of OSA and/or when obstructive or func-
tional anatomic abnormalities exist, upper airway
surgery can be considered for patients. There is cur-
rently no consensus about the role of surgery in OSA
patients, nor are there clear guidelines or screening
questionnaires that accurately predict which pa-
tients will benefit the most from upper airway sur-
gery. The appropriate surgical procedure depends
on the site of anatomic abnormality and could be a
nasal, oral, oropharyngeal, nasopharyngeal, hypo-
pharyngeal, laryngeal, or global airway procedure.'®
Some of the most common surgical procedures for
the management of OSA are described below.

Uvulopalatopharyngoplasty (UPPP). This sur-
gical procedure involves resecting the entire uvula
and the obstructive portion of the soft palate while
resizing and reorienting the tonsillar pillars. As a
sole procedure, with or without tonsillectomy, UPPP
does not reliably normalize the AHI when treating
moderate-to-severe OSA.%

Radiofrequency ablation (RFA). RFA is a less in-
vasive variation of UPPP that involves using a tem-
perature-controlled probe to deliver energy to the
upper airway tissue (typically the tongue base and/
or the soft palate) in an effort to induce palatal stiff-
ening. This procedure can be considered in patients
with mild-to-moderate OSA who cannot tolerate or
are unwilling to adhere to PAP or OA therapies.*

Macxillo-mandibular advancement (MMA).
This operation involves indirect advancement of
the anterior pharyngeal tissues (ie, the soft palate,
tongue base, and suprahyoid musculature) via their
attachment to the maxilla, mandible, and hyoid
bone. The simultaneous advancement of the maxilla
and mandible are accomplished by sagittal split os-
teotomies that are stabilized with plates, screws, or
bone grafts.3! This surgery is designed to enlarge the
retrolingual airway and provide some advancement
of the retropalate without directly manipulating the
pharyngeal tissues. MMA is indicated for patients
with severe OSA who cannot tolerate or are unwill-
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ing to adhere to PAP therapy or in whom OAs have
been found ineffective.*

Tracheostomy. This procedure consists of creat-
ing an airway through the anterior neck into the up-
per trachea. This opening bypasses the entire upper
airway obstruction and thus is 100% effective in cur-
ing OSA. However, tracheostomy is typically last-line
due to the resulting undesirable alterations in the
patient’s physical appearance and to the risks asso-
ciated with the procedure.® According to the AASM,
this operation should only be considered when other
options do not exist, have failed, or are refused, or
when this operation is deemed necessary by clinical
urgency.*

Hypoglossal nerve stimulation. This therapy
uses a surgically implanted device, approved by the
FDA in 2014, to detect the patient’s breathing pat-
tern and stimulate the hypoglossal nerve, causing
tongue protrusion during inspiration. Tongue move-
ment is controlled, and thus, the airway remains
patent during inspiration.* It is indicated for use in
patients with moderate-to-severe OSA who have re-
fused CPAP or for whom CPAP treatment has been
unsuccessful.

According to a recently published study, a 68%
decrease in median AHI at 12 months postimplanta-
tion was reported among those receiving hypoglos-
sal nerve stimulation.®® Additionally, OSA patients
subjectively reported decreased sleepiness and an
increased quality of life compared to baseline.

The most common adverse effects were transient
tongue weakness postoperatively, discomfort related
to stimulation, and tongue soreness.® Its use is con-
traindicated in patients who are pregnant or plan to
become pregnant and in those who will require MRI,
who have other implantable devices that may inter-
act with the stimulation system, who have any condi-
tion that may affect neurologic control of the upper
airway, and who have any anatomic abnormalities
that may prevent effective performance of the up-
per airway stimulation (eg, the presence of complete
concentric collapse at the retropalatal airway during
endoscopy).®2* Although its use is promising for the
treatment of OSA, hypoglossal nerve stimulation is
still a novel option that is not yet readily employed.*

OUTCOMES ASSESSMENT

Clinical judgment should be used to determine the
appropriate treatment(s) based on OSA severity and
patient preference. Regardless of the treatment op-
tion chosen, all OSA patients should have an out-
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comes assessment performed after the initiation of
therapy. Indicators to monitor include resolution
of sleepiness, OSA-specific quality-of-life measures,
adherence to therapy, avoidance of factors exacer-
bating OSA (eg, alcohol, tobacco, sedative medica-
tions), amount of sleep being obtained, sleep hy-
giene practices, weight loss, and patient and spousal
satisfaction.!® Patients with all levels of OSA sever-
ity should receive ongoing management to ensure
long-term resolution of symptoms and adherence to
treatment. Improvements in primary care treatment,
follow-up, and outcomes evaluation are becoming
increasingly important to address the symptoms and
complications that make OSA a major public health
concern. CR

Find the posttest for this activity at
www.clinicianreviews.com/cecme/
cecme-activities.html
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