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Abstract

Obstructive sleep apnea is potentially sleep disorder with multiple of negative consequences on patients health and society .OSA
Symptoms include loud snoring, daytime sleepiness and restless sleep. The "gold standard" of detection is by polysomnography, a
detailed history and physical examination may help uncover previously undiagnosed cases. Under diagnosed obstructive sleep apnea
can cause heart disease, hypertension, depression, and even death. Several other modalities exist for treating obstructive sleep apnea,
including continuous positive airway pressure (CPAP), oral appliances and several surgical procedures. Conservative approaches like
weight loss, alcohol and tobacco cessation are also strongly encouraged in the patient with obstructive sleep apnea. With increased
awareness a multidisciplinary approach is necessary for an accurate management of the disease.
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Epidemiology

bstructive sleep apnea (OSA) is defined as the

occurrence of at least 5 episodes per hour of sleep

during which respiration temporarily ceases'. OSA is a
common medical condition, More than 85% of patients with
clinically significant OSA have never been diagnosed “This is
thought to reflect the fact that many patients with symptoms of
OSA are not aware of their heavy snoring and nocturnal arousals.’
The cardinal features of OSA include signs of disturbed sleep such
as snoring and restlessness, interruptions of regular respiratory
patterns during sleep, and daytime symptoms such as fatigue or
trouble concentrating that are attributable to disrupted sleep
patterns at night. It is estimated that as many as 1 of 5 adults has at
least mild symptoms of obstructive sleep apnea, while 1 of 15 has
moderate to severe symptoms.’ Although extensive studies have
not been conducted that analyze the variability of OSA incidence
by race, data support the fact that the prevalence of OSA is as high,
if not higher, among African Americans as it is among Caucasians.’
Prevalence tends to be lower among people of Asian descent.” Most
population-based studies support the existence of a two fold to
three fold greater risk of OSA in men than in women.* Patients aged
65 through 95 years are also at significantly increased risk of
developing symptoms.*’ With the continuous rise in average life
expectancies seen in Western countries, OSA is sure to pose a
significant health challenge in years to come.
Pathophysiology

OSA is caused by repetitive bouts of upper airway obstruction

during sleep with a consequent cessation/reduction of the
respiratory passages.” The most common site of obstruction is
mainly the oropharyngeal tract." It is important to differentiate
OSA from the less common central sleep apnea, which is caused by
an imbalance in the brain's respiratory control centers during sleep.
While the pathogenesis of OSA is thought to be multifactorial,
anatomic defects are thought to play a major role.’ Certain physical
characteristics that may contribute to OSA include obesity,
thickened lateral pharyngeal walls, nasal congestion, enlarged
uvula, facial malformations, micrognathia, macroglossia, and
tonsillar hypertrophy.""’ Obesity contributes to airway narrowing
through fatty infiltration of the tongue, soft palate, or other areas
surrounding the airway.''while the patient falls asleep, muscles of
the nasopharynx get relax and the surrounding tissue collapses,
causing obstruction of the airway."’As oxygen levels in the body
start to drop and carbon dioxide levels rise, the patient is aroused
from sleep; this causes an increase in sympathetic tone and
subsequent contraction of nasopharyngeal tissue, which allows
alleviation of the obstruction.’
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Upon the patient's falling back to sleep, however, the airway is
again subjected to narrowing until the patient is aroused from sleep
once again. The cycle continues throughout the night, causing
decreased time spent in rapid eye movement sleep and an overall
decrease in quality of sleep™”'* Because of the gravity-dependent
factors discussed above, most obstructive symptoms happen in the
supine position.” Contributing to the anatomic causes of this
disorder is a well-defined neural component. Several studies have
confirmed that natural responses to negative pharyngeal pressure
are already diminished during sleep.”" Furthermore, sleep
disruption itself can lead to a further reduction in upper airway
muscle activation, causing exacerbation of the aforementioned
symptoms.”’ Several studies have also explored the effects of
repetitive short cycles of oxygen saturation that are followed by
rapid reoxygenation. Periods of hypoxemia inhibit synthesis of
nitrous oxide, a potent vasodilator, directly influencing vascular
beds. Furthermore, episodes of hypoxia cause activation of various
inflammatory cells that are potentially damaging to endothelial
cells and predispose patients to the development of atherosclerotic
lesions.™"

Risk Factors

Several factors place patients at increased risk for developing
OSA. Genetic factors affecting craniofacial anatomy have been
linked with increased risk and severity of disease. Although many
subtle hard and soft tissue factors (mandibular positioning,
abnormal soft palate, tonsillar hypertrophy) can increase a patient's
vulnerability for OSA,"” short mandibular body length seems to
have the strongest association with disease.” Other risks associated
with OSA include nasal congestion, pregnancy, menopause,
hypothyroidism, and diabetes. OSA is 3 times more prevalent in
patients with insulin resistance than it is in the general population
(Figure).” Social factors also play an important role in the
development of OSA. Alcohol and tobacco use have strong
associations with the development and progression of obstructive
symptoms."’ Alcohol, as well as benzodiazepines and other central
nervous system depressants, preferentially hamper the upper
airway muscle activity and also depressing the respiratory centers
of the brain. Tobacco use alone causes a threefold increase in risk of
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OSA, as observed in smokers compared to nonsmokers.” While the
conditions discussed above are all known risk factors for OSA, the
most widely accepted and researched risk factor is obesity. The
Wisconsin Sleep Cohort Study showed that a 1 standard deviation
increase in any measure of body habitus is associated with a
fourfold increase in OSA disease risk'’ Excess body weight has
been associated with acceleration of OSA, with a reduced time
course of progression to moderate or severe disease."” Obstructive
sleep apnea itself can serve as a risk factor for the progression of
other disease processes and should therefore receive careful
attention by physicians. One study showed that patients with OSA
are more likely to develop higher rates of hypertension, heart
failure, arrhythmias, coronary artery disease, stroke, and even
death.
Clinical Manifestations and Diagnosis

A thorough history and physical examination will often
elucidate some of the signs and symptoms of OSA. Common
symptoms include snoring, awakening from sleep with a sense of
choking, morning headaches, fitful sleep, decreased libido, as well
as a history of hypertension, cerebrovascular disease, renal disease,
diabetes, or gastroesophageal reflux disease.” Despite being a
defining feature of OSA, alleged absence of daytime somnolence is
not sufficient to dismiss the diagnosis of OSA, as often somnolence
may go unnoticed or be underestimated because of its
chronicity.The nonspecific and variable features of OSA, its
diagnosis doesn't depend on the clinician's subjective analysis only
2 OSA can be measured by using an apneahypopnea index, which
records the number of times per hour of sleep that a patient
experiences an abnormally low respiratory rate or complete
cessation of breathing.” Typically, an apnea-hypopnea index of 5 or
more is sufficient for a diagnosis of OSA. Polysomnography, also
known as a "sleep study,"is the current "gold-standard" of OSA
diagnostic testing. In polysomnography, the patient is kept
overnight and is monitored for several physiologic variables in a
sleep laboratory. Variables monitored include body position, limb
movement, oxygen saturation, cardiac rhythm and rate, respiratory
effort, brain activity, eye movements, and stages of sleep.” While a
positive polysomnography study result reinforces a previous
clinical diagnosis of OSA, current literature dictates that a negative
polysomnography result, with strong clinical suspicion of OSA,
does not rule out the disease because of the high levels of
variability, technician error, and lack of standardization involved in
testing.”® Additional diagnostic modalities for OSA include
portable sleep monitors, radiographic studies for anatomic
analysis, and empiric treatment.” It is important to remember that
OSA can occur and progress over relatively short periods of time,
and its association with significant morbidity, coupled with the
relatively low risk and high reward of therapy, merits a thorough
workup and treatment plan.’
Management
Treatment of OSA depends on the severity, duration, and cause of
the patient's symptoms as well as the patient's lifestyle and overall
health.” Nonetheless, certain measures should be undertaken by
nearly all persons affected by OSA. Overweight patients should be
encouraged to undergo a weight-loss regimen. Studies”*have
shown that a 10% weight loss is associated with a 26% reduction in
apnea-hypopnea index scores. For severely obese patients,
bariatric surgery (i,e, gastric banding, gastric bypass, gastroplasty)
may be considered, as studies 30 have shown that symptoms of
OSA can be relieved in up to 86% of patients undergoing such
operations. Other lifestyle changes that may help modify the signs

and symptoms of OSA include cessation of alcohol and tobacco
use, as well as the use of a lateral sleeping position.”** Furthermore,
the use of benzodiazepines and other central nervous system
depressants should be avoided. Despite their proven efficacy,
conservative approaches for treating OSA often fall short in
providing clinically significant results. Treatment of OSA reduces
health care utilization, medical costs, and even mortality.’™
Therefore, patients should not shy away from therapeutic options,
and medical practitioners should not hesitate to apply treatment
regimens in addressing the problem of OSA. First-line therapy for
most patients with OSA continues to be the use of continuous
positive airway pressure (CPAP). This therapy maintains adequate
airway patency; it not only immediately reversesapnea and
hypopnea, but it also decreases somnolence and increases quality
oflife, alertness, and mood.”* However, patient compliance levels
average only 50% to 60% because of the frustrations associated
with CPAP machines, including mask leaks, nasal congestion, and
sleep disruption. More advanced machines such as the bilevel
positive airway pressure and automatic positive airway pressure
variants remain experimental, as they are more expensive and are
not covered by most insurance plans for treatment of OSA. A
commonly implemented alternative to CPAP involves the use of
oral appliances designed to advance the mandible forward. Such
devices decrease arousal and the apnea-hypopnea index while
increasing arterial oxygen saturation.’ Furthermore, patients tend
to have a stronger preference for oral appliances.” Many clinicians,
however, still consider oral appliances to be a suboptimal
alternative to CPAP.” For those patients receiving little benefit from
CPAP or oral appliances, surgery may be considered. The most
commonly implemented surgical procedure for treatment of OSA
is uvulopalatopharyngoplasty, where the palatine tonsils, as well as
uvula and posterior palate, are resected and tonsillar pillars are
reoriented in hopes of establishing a larger airway.”The small
number of trials conducted with uvulopalatopharyngoplasty
measure the overall effectiveness of the procedure at around 50%.
Because the procedure has been associated with complications
such as postoperative pain, bleeding, nasopharyngeal stenosis, and
vocal changes, patients may explore other surgical options.””
Other techniques used include laser-assisted uvuloplasty,
tonsillectomy, hyoid suspension, partial resection of the tongue
base, and maxillomandibular advancement.” While laser assisted
uvuloplasty is the least invasive of the procedures listed, studies
investigating the effectiveness of the more invasive
maxillomandibular advancement have been promising, with
success rates between 75% and 100%.” Nasal surgery may be
recommended when nasal obstruction or congestion is thought to
be the major cause of symptoms.”*** Tracheotomy is the definitive
form of treatment for patients with severe life-threatening sleep
apnea who are unresponsive to other treatment options.”
Conclusion

Obstructive Sleep Apnea is an important public health concern.
While only 1 in 5 patients has at least mild OSA and only 1 in 15 has
moderate to severe OSA, the societal impacts are often much
greater. Disturbed sleep patterns lead to increased levels of daytime
somnolence, which can cause days of missed work and increased
levels of motor vehicle and occupational accidents. Furthermore,
as discussed above, OSA can both worsen existing medical
conditions and influence the onset of new disease. It is estimated
that untreated OSA adds approximately $3.4 billion annually to
health care costs in the United States.”Given that the condition is
undiagnosed for 85% of patients with sleep apnea, it is important
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for clinicians and patients alike to recognize and deal with the early
signs and symptoms of obstructive sleep apnea.
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