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Sleep Disorders

SLEEP APNEA SYNDROMES
Respiratory dysfunction during sleep is a common, serious cause of
excessive daytime sleepiness as well as of disturbed nocturnal sleep.
At least 24% of middle-aged men and 9% of middle-aged women in
the United States have a reduction or cessation of breathing dozens
or more times each night during sleep, with 9% of men and 4% of
women doing so more than a hundred times per night. These episodes
may be due to an occlusion of the airway (obstructive sleep apnea),
absence of respiratory effort (central sleep apnea), or a combination of
these factors (mixed sleep apnea). Failure to recognize and treat these
conditions appropriately may lead to impairment of daytime alertness, increased risk of sleep-related motor vehicle crashes, depression,
hypertension, myocardial infarction, diabetes, stroke, and increased
mortality. Sleep apnea is particularly prevalent in overweight men and
in the elderly, yet it is estimated to go undiagnosed in most affected
individuals. This is unfortunate because several effective treatments
are available. Readers are referred to Chap. 319 for a comprehensive
review of the diagnosis and treatment of patients with sleep apnea.

of the face or neck. Narcolepsy is one of the more common causes of
chronic sleepiness and affects about 1 in 2000 people in the United
States. Narcolepsy typically begins between age 10 and 20; once established, the disease persists for life.
Narcolepsy is caused by loss of the hypothalamic neurons that produce the orexin neuropeptides (also known as hypocretins). Research
in mice and dogs first demonstrated that a loss of orexin signaling
due to null mutations of either the orexin neuropeptides or one of the
orexin receptors causes sleepiness and cataplexy nearly identical to
that seen in people with narcolepsy. Although genetic mutations rarely
cause human narcolepsy, researchers soon discovered that patients
with narcolepsy had very low or undetectable levels of orexins in their
cerebrospinal fluid, and autopsy studies showed a nearly complete loss
of the orexin-producing neurons in the hypothalamus. The orexins
normally promote long episodes of wakefulness and suppress REM
sleep, and thus, loss of orexin signaling results in frequent intrusions of
sleep during the usual waking episode, with REM sleep and fragments
of REM sleep at any time of day (Fig. 38-3).
Extensive evidence suggests that an autoimmune process likely
causes this selective loss of the orexin-producing neurons. Certain
human leukocyte antigens (HLAs) can increase the risk of autoimmune
disorders (Chap. 373e), and narcolepsy has the strongest known HLA
association. HLA DQB1*06:02 is found in about 90% of people with
narcolepsy, whereas it occurs in only 12–25% of the general population. Researchers now hypothesize that in people with DQB1*06:02, an
immune response against influenza, Streptococcus, or other infections
may also damage the orexin-producing neurons through a process of
molecular mimicry. This mechanism may account for the 8- to 12-fold
increase in new cases of narcolepsy among children in Europe who
received a particular brand of H1N1 influenza A vaccine (Pandemrix).
On rare occasions, narcolepsy can occur with neurologic disorders
such as tumors or strokes that directly damage the orexin-producing
neurons in the hypothalamus or their projections.

CHAPTER 38

weeknights, the average U.S. adult gets only 6.75 h of sleep. Only 30%
of the U.S. adult population reports consistently obtaining sufficient
sleep. Insufficient sleep is especially common among shift workers,
individuals working multiple jobs, and people in lower socioeconomic
groups. Most teenagers need ≥9 h of sleep, but many fail to get enough
sleep because of circadian phase delay, or social pressures to stay up
late coupled with early school start times. Late evening light exposure,
television viewing, video-gaming, social media, texting, and smartphone use often delay bedtimes despite the fixed, early wake times
required for work or school. As is typical with any disorder that causes
sleepiness, individuals with chronically insufficient sleep may feel inattentive, irritable, unmotivated, and depressed, and have difficulty with
school, work, and driving. Individuals differ in their optimal amount
of sleep, and it can be helpful to ask how much sleep the patient obtains
on a quiet vacation when he or she can sleep without restrictions. Some
patients may think that a short amount of sleep is normal or advantageous, and they may not appreciate their biological need for more
sleep, especially if coffee and other stimulants mask the sleepiness.
A 2-week sleep log documenting the timing of sleep and daily level
of alertness is diagnostically useful and provides helpful feedback for
the patient. Extending sleep to the optimal amount on a regular basis
can resolve the sleepiness and other symptoms. As with any lifestyle
change, extending sleep requires commitment and adjustments, but
the improvements in daytime alertness make this change worthwhile.

Diagnosis Narcolepsy is most commonly diagnosed by the history of
chronic sleepiness plus cataplexy or other symptoms. Many disorders
can cause feelings of weakness, but with true cataplexy, patients will
describe definite functional weakness (e.g., slurred speech, dropping
a cup, slumping into a chair) that has consistent emotional triggers
such as heartfelt mirth when laughing at a great joke, happy surprise
at unexpectedly seeing a friend, or intense anger. Cataplexy occurs in
about half of all narcolepsy patients and is diagnostically very helpful
because it occurs in almost no other disorder. In contrast, occasional
hypnagogic hallucinations and sleep paralysis occur in about 20% of
the general population, and these symptoms are not as diagnostically
specific.
When narcolepsy is suspected, the diagnosis should be firmly
established with a polysomnogram followed by an MSLT. The

NARCOLEPSY
Narcolepsy is characterized by difficulty sustaining wakefulness,
poor regulation of REM sleep, and disturbed nocturnal sleep. All
patients with narcolepsy have excessive daytime sleepiness. This
sleepiness is often severe, but in some, it is mild. In contrast to patients
with disrupted sleep (e.g., sleep apnea),
people with narcolepsy usually feel well
rested upon awakening and then feel tired
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narcolepsy can have: (1) sudden muscle
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(hypnopompic hallucinations); and (3)
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muscle paralysis upon awakening (sleep
paralysis). With severe cataplexy, an indi- Figure 38-3 Polysomnographic recordings of a healthy individual and a patient with
vidual may be laughing at a joke and then narcolepsy. The individual with narcolepsy enters rapid eye movement (REM) sleep quickly at
suddenly collapse to the ground, immobile night and has moderately fragmented sleep. During the day, the healthy subject stays awake
but awake for 1–2 min. With milder epi- from 8:00 am until midnight, but the patient with narcolepsy dozes off frequently, with many
sodes, patients may have mild weakness daytime naps that include REM sleep.
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