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leep disorders can be difficult to diagnose accurately, as they often
present with a similar constellation of symptoms. For example, a
patient may complain of excessive daytime sleepiness, a very com-
mon initial presenting complaint. The etiology of the complaint,
however, could be inadequate sleep, delayed sleep phase, obstruc-

tive sleep apnea or narcolepsy, to name but a few possibilities. One must estab-
lish an accurate diagnosis, as the success of treatment is highly dependent on
correctly uncovering the etiology of a patient’s presenting complaint. To do
this, one must be aware of the subtleties of each sleep disorder to be able to
obtain the key information that will help in differentiating one from another.

In 1990, the International Classification of Sleep Disorders (ICSD)1 strove
to classify over 80 sleep disorders, both for clinical practice and research pur-
poses. More recently, a revised classification, the ICSD-2, was prepared and
approved; this revised classification will be followed whenever possible.2 The
ICSD-1 established the broad categories of dyssomnias, parasomnias, sleep dis-
orders associated with other disorders and proposed sleep disorders. In the
ICSD-2, this classification was revised to include insomnias, sleep-related
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Sleep disorders often present with similar, overlapping symptoms 
that make diagnosis difficult. A sound understanding of the main 
categories of sleep disorders will greatly improve diagnostic accuracy.
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breathing disorders (e.g., obstructive sleep apnea), hypersomnia
of central nervous system (CNS) origin (e.g., narcolepsy and
idiopathic hypersomnia), circadian rhythm disorders (e.g.,
delayed sleep phase syndrome), sleep-related movement disor-
ders (e.g., restless leg syndrome) and parasomnias. To update you
on this ever-changing field, this article will review the latest
guidelines and how they impact clinical practice. 

Insomnia
In the ICSD-2 classification, insomnia is separated into “psy-
chophysiological insomnia” and “insomnia.” To distinguish
between the two, the clinician will be asked to evaluate whether
the symptoms are the result of a learned, abnormal behavior or
a CNS-mediated but uncharacterized predisposition. 

Psychophysiological insomnia is a disorder where learned as-
sociations and somatized tension result in insomnia and de-
creased functioning during wakefulness.3 Cognitive therapies

aimed at reducing the abnormal learned associations may be
more effective in psychophysiological insomnia, although this is
unproven to date. In simple insomnia, sleep is non-restorative
and the abnormality may be more resistant to behavioral modi-
fications. Practically, however, these two entities frequently over-
lap and will be discussed largely together below. It is also not
uncommon to observe some degree of abnormal circadian phase
disturbances in some cases, without meeting criteria for circadi-
an rhythms sleep disturbances.

Although the true incidence of insomnia is unknown, it is
very common, affecting as many as 30 to 50 percent4,5 of the
general population in some form. Prevalence of chronic insom-
nia is estimated to be near 10 percent.4,5 About 15 percent of all
insomnia patients seeking help at sleep disorders centers are
diagnosed as having psychophysiological insomnia.6 This disor-
der typically begins in the second or third decade and generally
exacerbates until help is sought in middle adulthood. It is more

             



frequently seen in females and there appears to be a familial pat-
tern, though whether there is a genetic basis or if it is predomi-
nantly a learned behavior is unclear.

In psychophysiological insomnia, individuals typically react
to stress with somatized tension and agitation. Stressful events
may be minimized but manifest as increasing physical arousal.
Learned sleep-preventing associations exacerbate the somatized
tension and also interfere directly with sleep. These associations
typically consist of an over concern with the inability to sleep.
Thus, a sleep destructive cycle ensues: the more one tries to sleep
and is unable to do so, the more agitated one becomes and the
less likely it is that he or she will fall asleep. 

Psychophysiological insomnia may start abruptly after an
event where sleep was acutely disturbed (e.g., grief, depression,
problems at work) and becomes chronic once the vicious circle

described above is initiated. In simple insomnia, this behavioral
component is not present. Insomnia is rather a trait, possibly
present since childhood. Sleep is never refreshing, and there is no
clear fear of inability to sleep. The daytime consequences, such
as sleepiness, fatigue, malaise and concentration/memory
impairment, are prominent and associated with lack of sleep.

The diagnosis of insomnia is predominantly a clinical one. A
polysomnogram is not required unless other associated problems
or causes of the insomnia are suspected, for example periodic leg
movements during sleep, sleep-related breathing disorders, or in
rare cases narcolepsy. However, daytime sleepiness is typically
more prominent than insomnia. It is important to realize that
insomnia may also be a symptom of these other sleep disorders
or may be associated with these other sleep disorders. 

A polysomnogram, if performed, will reveal objective evi-
dence such as increased sleep latency, increased wakefulness after
sleep onset and decreased sleep efficiency,7 but often sleep is less
perturbed than reported subjectively by the patient. 

One must differentiate insomnia from a number of other
entities: inadequate sleep hygiene, affective disorders (depression
is a major cause of insomnia), generalized anxiety disorders and
other psychiatric diagnoses. Similarly, short sleepers are subjects
who need little sleep, do not feel anxious about it and do not
complain of daytime consequences.

The treatment of insomnia may involve sleep restriction,
light therapy (especially if a circadian component is involved),
behavioral modifications and cognitive therapy (especially if a
learned, psychophysiological component is involved) and hyp-
notics. 

Hypersomnias of CNS Origin
• Narcolepsy. The narcolepsy tetrad consists of excessive sleepi-
ness, cataplexy, sleep paralysis and hypnagogic hallucinations.8,9

Disturbed nocturnal sleep (insomnia) can also be present.
Narcolepsy is felt to be a disorder where normal sleep and wake-
fulness boundaries are impaired so that one gets features of sleep
emerging into the wake state and vice-versa.

Narcolepsy-cataplexy is estimated to occur in 0.03 percent to
0.16 percent of the general population.10 First degree relatives are
at 20-40 times greater risk compared to the general population.
It most commonly begins in the second decade. Excessive day-
time sleepiness (EDS) is commonly the first symptom to appear,
followed closely by cataplexy.

The excessive sleepiness seen in narcolepsy can be character-
ized by a background of chronic sleepiness throughout the day
punctuated by irresistible episodes of sleep. The typical narcolep-
tic will usually fall asleep in inactive settings (e.g., in a lecture, at
a movie, etc.), sleep for a short duration (typically 10-20 min-
utes) and awaken feeling refreshed. However, after a few hours,
the individual begins to feel sleepy once again and the pattern
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Table 1. Diagnostic Criteria for Insomnia

Simple Insomnia: 

A. Complaint of difficulty initiating sleep, difficulty maintaining
sleep, waking up too early, or sleep that is chronically nonrestora-
tive or poor in quality. In children, the sleep difficulty is often
reported by the caretaker and may consist of observed bedtime
resistance or inability to sleep independently.

B. The above sleep difficulty occurs despite adequate opportuni-
ty and circumstances of sleep.

C. At least one of the following forms of daytime impairment
related to sleep difficulty: (a) fatigue or malaise; (b) attention, con-
centration, or memory impairment; (c) social or vocational dys-
function or poor school performance; (d) mood disturbance or
irritability; (e) daytime sleepiness; (f) motivation, energy, or initia-
tive reduction; (g) proneness for errors or accidents at work or
while driving; (h) tension, headaches, or GI symptoms in response
to sleep loss; (i) concerns or worries about sleep.

Psychophysiological Insomnia: 

A. Symptoms meet the criteria for simple insomnia.

B. The insomnia is present for at least one month.

C. The patient has evidence of conditioned sleep difficulty and/or
heightened arousal in bed as indicated by one or more of the fol-
lowing: (a) excessive focus on the heightened anxiety about
sleep; (b) difficulty falling asleep in bed at the desired bedtime or
during planned naps but no difficulty falling asleep during
monotonous activities when not intending to sleep; (c) ability to
sleep better away from home than at home; (d) mental arousal in
bed characterized either by intrusive thoughts or perceived
inability to volitionally cease sleep-preventing mental activity; (e)
heightened somatic tension in bed reflected by perceived inabili-
ty to relax the body sufficiently to allow the onset of sleep.

D. The sleep disturbance is not better explained by another
sleep disorder, medical or neurological disorder, mental disorder,
medication use, or substance use disorder.
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repeats itself. Sudden sleep attacks may occur in situations where
one would normally not fall asleep, such as interactive conversa-
tion, while eating, and even during intercourse.

Cataplexy is a feature unique to narcolepsy. It is characterized
by a sudden loss of bilateral muscle tone provoked by strong
emotion, typically positive (e.g., laughter, elation), although neg-
ative emotions can less commonly provoke cataplexy as well.
Consciousness remains intact, memory of the event is complete
and respiration undisturbed. Duration is typically a few seconds
to minutes; complete, immediate recovery is the norm. The de-
gree of muscle tone lost is variable, ranging from a mild sensa-
tion of weakness, head droop, facial sagging, jaw drop and slur-
red speech, to buckling of the knees and collapse to the ground.
Patients often learn to avoid conditions that provoke cataplexy.

Hypnagogic hallucinations are vivid sensations occurring at
sleep onset. They may be visual, auditory, tactile or kinetic, often
involve a sensation of someone or something in the room, and
frequently are frightening. Sleep paralysis typically presents dur-
ing the transition from sleep to wakefulness as a transient, gen-
eralized inability to move or speak. This can last from one to sev-
eral minutes and often occurs with hypnagogic hallucinations,
exacerbating the psychological distress of the experience.

Finally, many narcoleptics also experience disrupted night-
time sleep with frequent awakenings as well, further contribut-
ing to excessive daytime sleepiness. They may also report lapses
of memory with automatic behaviors.

The multiple sleep latency test (MSLT) provides an objective
measure of excessive daytime sleepiness and documents the pres-
ence of sleep-onset REM periods (SOREMPs) which are the
hallmark of narcolepsy. For the MSLT results to be valid, an
overnight polysomnogram the night prior to the test is required
to exclude sleep apnea, dramatically reduced nocturnal sleep, or
any other sleep disorder that could account for the degree of
EDS observed. Medications that influence sleep such as stimu-
lants and antidepressants can also be confounding factors and
must be eliminated or controlled prior to MSLT.

During overnight polysomnography, narcoleptics commonly
show a short sleep latency (less than 10 minutes) and a
SOREMP, in which REM occurs within 20 minutes of sleep
onset. There may also be frequent awakenings. The MSLT of a
narcoleptic typically shows sleep latencies of less than 10 minutes
(often less than five minutes) and two or more SOREMPs.

HLA analysis provided one of the first clues to the genetic
nature of narcolepsy, with the biomarker HLA DQB1*0602 as-
sociated with narcolepsy across all ethnic groups.11 Unfor-
tunately, 10-35 percent of the general population also has this
marker. Therefore, it is likely an indication of a predisposition
towards narcolepsy. The absence of this HLA marker, however,
should make one question the diagnosis of narcolepsy.

Recent studies have uncovered the cause of narcolepsy-cata-

plexy, demonstrating the absence or profoundly decreased pro-
duction of hypocretin/orexin as measured in the CSF of patients
with narcolepsy with cataplexy.12,13 Hypocretin/orexin is a wake-
promoting, excitatory neuropeptide produced by approximately
70,000 hypothalamic neurons. These neurons are destroyed in
human narcolepsy-cataplexy brains, possibly as the result of an
autoimmune process. 

Measurement of CSF hypocretin-1 is highly specific and sen-
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Table 2. Diagnostic Criteria for Narcolepsy
Narcolepsy with Cataplexy: 

A. The patient has had excessive daytime sleepiness occurring
almost daily for at least three months.

B. A definite history of cataplexy is present. Episodes must be trig-
gered by strong emotions, most reliably laughing or joking, and
must be generally bilateral and brief (less than two minutes).
Consciousness is preserved, at least initially. Observed cataplexy
with transient reversible loss of deep tendon reflexes is a very
strong, but rare, diagnostic finding.

C. Whenever possible, confirm diagnosis by nocturnal polysom-
nography followed by MSLT; alternatively, CSF hypocretin-1 may be
measured. In narcolepsy with cataplexy, MSLT mean sleep latency
is less than or equal to eight minutes and two or more SOREMPs
are observed despite sufficient nocturnal sleep prior to the test
(minimum six hours). 

Note: Two or more SOREMPs during MSLT is a very specific find-
ing, whereas a mean sleep latency of less than eight minutes can
be found in up to 30 percent of the normal population. Low CSF
hypocretin-1 levels (less than or equal to 110pg/ml or 1/3 of mean
normal values) are found in over 90 percent of narcolepsy with cat-
aplexy patients and almost never in controls or other pathologies.

D. The hypersomnia is not better explained by another sleep disor-
der, medical/neurological disorder, mental disorder, medication
use, or substance use disorder.

Narcolepsy without Cataplexy:

A. The patient has a complaint of excessive daytime sleepiness
occurring almost daily for at least three months.

B. Typical cataplexy is not present although doubtful or atypical
cataplexy-like episodes may be reported.

C. The diagnosis must be confirmed by nocturnal polysomnogra-
phy followed by MSLT. In narcolepsy without cataplexy, MSLT mean
sleep latency is less than or equal to eight minutes and two or
more SOREMPs are observed despite sufficient nocturnal sleep
prior to the test (minimum six hours). 

Note: Two or more SOREMPs during the MSLT is a specific finding,
whereas a mean sleep latency of less than eight minutes can be
found in up to 30 percent of the normal population.

D. The hypersomnia is not better explained by another sleep disor-
der, medical or neurological disorder, mental disorder, medication
use, or substance use disorder.
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sitive for narcolepsy with cataplexy, although issues of standard-
ization remain. Importantly, most cases of narcolepsy without
cataplexy have normal CSF hypocretin-1, suggesting that the
pathophysiology may be different from that of narcolepsy-cata-
plexy. The HLA association is also weaker in cases without cata-
plexy, suggesting disease heterogeneity.

• Idiopathic Hypersomnia. In cases where sleepiness is very
pronounced but not explained by narcolepsy (no cataplexy and
no SOREMPs during the MSLT), consider a diagnosis of idio-
pathic hypersomnia. Two types of idiopathic hypersomnia are
typically distinguished, depending on the amount of sleep time. 

In the first, idiopathic hypersomnia with prolonged sleep
time, sleepiness is extreme and the patient typically sleeps for
over 10 hours but still feels sleepy. It is a true hypersomnia in the
sense that 24-hour sleep amounts are genuinely increased. These
patients are rare and must be distinguished from subjects with
periodic hypersomnia such as Klein Levin syndrome, which
refers to recurrent and reversible episodes of hypersomnia, asso-
ciated with disturbed consciousness, generally in adolescents,
sometimes associated with hypersexuality and hyperphagia.

In the second and more common type of hypersomnia, sleep
amounts are normal (for example, 8-9 hours per night) but the
patient still complains of sleepiness. The daytime sleepiness is
documented by an abnormal mean sleep latency during the
MSLT, but the patient does not meet criteria for narcolepsy
without cataplexy as two SOREMPs are not observed.

One of the most difficult aspects in the diagnosis of these
entities is the frequent presence of concomitant pathologies. For
example, narcolepsy-cataplexy is often associated with obesity
and a resulting obstructive sleep apnea syndrome. A refractory
insomnia may also be present, making positive airway pressure
(PAP) therapy difficult to tolerate. The diagnosis of idiopathic
hypersomnia without long sleep time or of narcolepsy without
cataplexy can be made in a patient with sleep apnea, but only
once obstructive sleep apnea has been adequately controlled,
most typically with PAP. Similarly, associated psychiatric condi-
tions can be involved. Without sleep evaluation, it is often diffi-
cult to differentiate hypersomnia with prolonged sleep time from
cases of depression. Likewise, narcolepsy can be confused or
associated with schizophrenia (if hypnagogic hallucinations are
prominent) or depression. 

Some of these complex cases are formidable therapeutic and
diagnostic challenges. Indeed, the clinician is often slowly drawn
into using drugs with abuse potential, such as sodium oxybate
and amphetamine-like stimulants, with variable results. Estab-
lishing an accurate diagnosis, therefore, is paramount.

Sleep Related Breathing Disorders
Obstructive sleep apnea (OSA) is characterized by recurrent
episodes of complete or partial upper airway obstruction during
sleep. There may be an associated reduction in blood oxygen sat-
uration. When combined with symptoms such as excessive day-
time sleepiness, the term obstructive sleep apnea syndrome
(OSAS) is applied.14

There is a continuum of sleep-related breathing disturbances
in the general population. Indeed, 10-20 percent of the popula-
tion has some degree of sleep disordered breathing, typically
measured in terms of apnea-hypopnea index per hour of sleep.
Apnea, the most severe disturbance, is defined as an absence of
airflow for at least 10 seconds. These are often associated with
arousals with resultant sleep fragmentation and desaturations.
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Table 3. Diagnostic Criteria for Hypersomnia

Idiopathic Hypersomnia with Long Sleep Time: 
A. Excessive daytime sleepiness for at least six months, occurring
almost daily for at least three months. 

B. The patient has prolonged nocturnal sleep time (more than 10
hours) documented by interview, actigraphy or sleep logs. Waking
up in the morning or at the end of naps is almost always laborious.

C. Nocturnal polysomnography has excluded other causes of EDS. 

D. The PSG demonstrates short sleep latency and a major sleep
period that is prolonged to more than 10 hours in duration. 

E. If an MSLT is performed following overnight polysomnography, a
mean sleep latency of less than eight minutes is found and less than
two SOREMPs are recorded. 

F. The hypersomnia is not better explained by another sleep disor-
der, medical/neurological disorder, mental disorder, medication use,
or substance use disorder. Of particular importance, head trauma
should not be considered to be the cause of the sleepiness. 

Idiopathic Hypersomnia without Long Sleep Time:
A. Excessive daytime sleepiness for at least six months, occurring
almost daily for at least three months. 

B. The patient has normal nocturnal sleep (greater than six but less
than 10 hours) documented by interviews, actigraphy or sleep logs.

C. Nocturnal polysomnography has excluded other causes of EDS.
It demonstrates a major sleep period that is normal in duration
(greater than six hours but less than 10 hours).

D. An MSLT following overnight polysomnography demonstrates a
mean sleep latency of less than eight minutes minutes and less than
two SOREMPs. 

E. The hypersomnia is not better explained by another sleep disor-
der, medical/neurological disorder, mental disorder, medication use,
or substance use disorder. 

Note: Mean sleep latency of less than eight minutes can be found
in up to 30 percent of the general population. In idiopathic hyper-
somnia, the average is 6.2 +/- 3.0 minutes. Both mean sleep latency
and the clinician’s interpretation of patient symptoms, notably a clin-
ically significant complaint of sleepiness, should be taken into
account for either diagnosis above.
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Hypopneas are classified as a 30 to 50 percent reduction in air-
flow for a minimum of 10 seconds with an associated desatura-
tion. Finally, the mildest form of a sleep-related breathing distur-
bance is a respiratory event-related arousal (RERA), which man-
ifests as progressively increasing work of breathing without a
change in airflow but with a subsequent arousal.

The prevalence of OSAS (apnea-hypopnea index >10, plus
sleepiness) in the general population is two percent for women
and four percent for men.15,16 It is most common in overweight,
middle aged men and women. A familial tendency for OSAS has
been postulated. Many more patients have mild sleep-disordered
breathing that does not meet criteria for OSA. For example, 10-
20 percent of the population has an apnea-hypopnea index
above five per hour, a number that has been associated with
increased risk of hypertension. Sleep-related disturbances are
thus extremely frequent, most typically in those complaining of
sleepiness but occasionally in insomnia patients as well.

OSA is characterized by upper airway narrowing at one or
more sites. The pharynx may collapse during sleep, resulting in
apneas and hypopneas. These in turn may create a cycle of pha-
ryngeal muscle damage and hypertrophy, further compromising
the upper airway.17 There is also an increased effort of breathing
that leads to arousals and fragmentation of sleep. Increased effort
of breathing in the absence of apneas and hypopneas is seen in
the upper airways resistance syndrome (UARS).18-20

The most common presenting symptoms are snoring, exces-
sive daytime sleepiness, nocturnal snorting and gasping, and wit-
nessed apneas.1 In these cases, loud snoring has typically been
present for many years, often since childhood and typically
increases dramatically before the patient’s presentation. The
snoring is usually loud enough at this point to disrupt the sleep
of a bed partner. Patients are typically unaware of the loud snor-
ing, breathing difficulties, frequent arousals and brief awaken-
ings that occur throughout the night. 

Patients may complain of disruption of sleep by choking or
gasping sensations. Esophageal reflux, nocturia and report of a
dry mouth are common.21,22 Upon awakening, patients usually
feel unrefreshed. They may complain of morning headaches as
well as concentration and memory difficulties.22 EDS is most evi-
dent in relaxing situations (e.g., meetings, watching television,
etc).23,24 Naps can be more than one hour in duration yet still be
unrefreshing. The EDS can be devastating, with resultant loss of
job, relationship problems and accidents. Misdiagnosis as
depression or mental disorder is common.

Not surprisingly, patients with OSAS often have worsening
symptoms with increasing weight. Morbid obesity, however, is
not the norm. In the absence of obesity, craniofacial abnormali-
ties such as micrognathia, retrognathia, maxillomandibular mal-
formation or adenotonsillar enlargement are likely to be present.

Polysomnography shows apneic episodes despite respiratory

muscle effort. Hypopneas and RERAs may be present. Common
among all breathing abnormalities is a fragmentation of sleep
with frequent arousals or brief awakenings. Oxygen desatura-
tions related to the breathing abnormalities may be noted.

Sleep-disordered breathing must be considered as a potential
cause or contributor of any sleep symptom, especially if loud
snoring is present. Detecting OSAS is important not only to ini-
tiate proper treatment but also because sleep-disordered breath-
ing is a risk factor for cardiovascular events. 

Interestingly, OSAS has also been reported to increase after
numerous CNS insults, for example head trauma, stroke and
Alzheimer’s. It is likely that any CNS pathology may impact the
fine-tuned regulation of muscle tone during sleep and breathing,
favoring the occurrence of sleep apnea. Apnea is also common in
pathologies with impaired muscle tone (e.g., myotonic dystro-
phy) but are then typically non-obstructive.

Sleep Related Movement Disorders
• Periodic Limb Movement Disorder (PLMD). Originally
called “nocturnal myoclonus,” PLMD is a condition in which
stereotyped repetitive movements occur once asleep, usually in
the legs, and consist of extension of the big toe with partial flex-
ion of the ankle, knee and the hip. These may be associated with
partial arousals with subsequent sleep fragmentation.25 There is
marked nightly variability in the number of movements.26

Patients are frequently unaware of the movements and often
present with EDS, sleep onset insomnia or with frequent noctur-
nal awakenings.27 It is vital to correlate clinical history with ob-
jective (polysomnographic) findings, as this can be an incidental
finding without significant impact on the patient’s sleep.28 Al-
though prevalence is not known, PLMD correlates with increas-
ing age. A familial pattern may also exist.

Polysomnography typically shows brief repetitive jerks in
either or both lower limbs lasting from 0.5 to five seconds and
repeating every five to 90 seconds. Four or more consecutive
movements are required for diagnosis. The movements are often
reported as the periodic limb movement index, or number of
movements per hour of total sleep time. An index of five or more
is considered abnormal. 

Importantly, the term PLMD should only be used when
there is a clinically significant complaint, such as daytime sleepi-
ness, associated with these movements and when it is not associ-
ated with restless leg syndrome. Indeed, restless leg syndrome is
also commonly associated with numerous PLMs at night.

PLMD can be associated with or aggravated by a number of
conditions such as uremia and other metabolic disorders. Tri-
cyclic antidepressants and monoamine oxidase inhibitors can
induce or aggravate PLMD. Withdrawal from a variety of med-
ications such as anticonvulsants, benzodiazepines, barbiturates
and other hypnotics may induce or aggravate the condition.

June  2005 Practical Neurology 55

         



PLMD must also be differentiated from sleep starts as well as
nocturnal epileptic seizures, myoclonic epilepsy and other neuro-
pathic conditions.

PLMD must be differentiated from simple PLMs. Indeed,
PLMs as a polysomnographic finding are frequently observed in
the general population but not thought to have clinical conse-
quences. These should not be treated. Interestingly however, an

increasing number of studies are suggesting that isolated PLMs
may have daytime consequences in children, possibly leading to
attention hyperactivity symptoms.

Treatment modalities for both PLMD and restless legs syn-
drome are similar and are, therefore, discussed together below.

• Restless Legs Syndrome. RLS is characterized by an often
indescribable unpleasant feeling in the legs, typically occurring at
rest, improving with movements and worsening later in the day.

The dysesthesia is often described as “pins and needles,” “an
internal itch” or “a creeping or crawling sensation.” Partial or
complete relief of the sensations with vigorous muscle activity,
typically movement, flexing, stretching and crossing. Sensations
usually occur bilaterally and rarely affect the arms. Symptoms are
typically present at rest especially just prior to the patient’s sleep
period, but may present at any time of prolonged inactivity (e.g.,
driving, sitting in a theater, etc.).

RLS can be associated with anemia, uremia, pregnancy and
rheumatoid arthritis. Many patients with RLS show PLMD as
well. Prevalence is five to 15 percent of the general population.29

Like PLMD, it typically appears in middle age. There appears to
be a familial pattern with an apparent autosomal dominant pat-
tern. The pathophysiology is unknown but thought to involve
minute changes in brain iron metabolism. Severity ranges from
the occasional event to daily, excruciating symptoms. 

A blood ferritin level should always be requested, and even if
moderately low, iron supplementation is advised. Symptomatic
treatment using dopaminergic agonist is very effective. For re-
fractory cases, dopamine precursors, benzodiazepines, opiates
and certain antiepileptic medications (e.g., carbamazepine,
gabapentin) have all been used with variable degrees of benefit.

Parasomnias
This group of disorders is characterized by undesirable physical
phenomena that occur primarily during sleep. They are especial-
ly important in a neurological practice as they are often manifes-
tations of central nervous system activity. These disorders are
aberrations in arousal, partial arousal or sleep stage transition.
Many parasomnias are more relevant to pediatric neurology and
will not be discussed here. We will discuss REM sleep behavior
disorder and nocturnal paroxysmal dystonia.

• REM Sleep Behavior Disorder. REM sleep behavior disor-
der (RBD) is characterized by transient loss of REM atonia and
the subsequent appearance of complex motor activity associated
with dream content. The presenting complaint is that of vigor-
ous sleep behaviors usually accompanying vivid dreams. These
behaviors may result in injuries to the patient or to a bed partner
and are frequently the reason for seeking medical attention.

The prevalence of RBD is unclear, but has been estimated to
be near 0.5 percent.31 There is a higher incidence of RBD in nar-
coleptics, an association felt to be due to both disorders involv-
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Table 4. Diagnostic Criteria for
Obstructive Sleep Apnea Syndrome
The presence of any of the four is diagnostic for OSA

A. At least one of the following: (a) patient complains of uninten-
tional sleep episodes during wakefulness, daytime sleepiness,
unrefreshing sleep, fatigue or insomnia; (b) patient wakes with
breath holding, gasping or choking; (c) bed partner reports loud
snoring, breathing interruptions, or both.

B. Polysomnographic recordings shows the following: (a) Five or
more scoreable respiratory events (e.g., apneas, hypopneas, or
RERAs) per hour of sleep; (b) Evidence of respiratory effort during
all or a portion of each respiratory event (in the case of a RERA,
this is best seen with esophageal manometry); or

C. Polysomnographic recording shows the following: (a) 15 or more
scoreable respiratory events (e.g., apneas, hypopneas, or RERAs)
per hour of sleep; (b) Evidence of respiratory effort during all or a
portion of each respiratory event (in the case of a RERA, this is best
seen with the use of esophageal manometry).

D. The disorder is not better explained by another current sleep
disorder, medical or neurological disorder, medication use, or sub-
stance use disorder.

Table 5. Diagnostic Criteria for 
REM Sleep Behavior Disorder
Minimal criteria: B and C

A. Patient complaint of violent or injurious behavior during sleep.

B. Limb or body movement is associated with dream mentation.

C. At least one of the following: (a) harmful or potentially harmful
sleep behaviors; (b) dreams appear to be “acted out”; (c) sleep
behaviors disrupt sleep continuity.

D. Polysomnographic monitoring demonstrates at least one of the
following during REM sleep: (a) excessive augmentation of chin
EMG tone; (b) excessive chin or limb phasic EMG twitching irre-
spective of chin EMG activity and one or more of the following:

i. Excessive limb or body jerking.
ii. Complex, vigorous, or violent behaviors.
iii. Absence of epileptic activity in association with the disorder.

E. The symptoms are not associated with mental disorders but
may be associated with neurologic disorders.

F. Other sleep disorders (e.g., sleep terrors or sleep walking) can
be present but are not the cause of the behavior.
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ing abnormalities in sleep state boundary control.32 Also, tricyclic
antidepressants and monoamine oxidase inhibitors used to treat
cataplexy can exacerbate RBD. The condition is also frequently
seen in association with extrapyramidal disease. Finally, isolated
and severe RBD is often the first manifestation of Parkinson’s
disease, progressive supranuclear palsy or multisystem atrophy
and may precede the daytime symptoms of these disorders by 10
years or more. The emergence of RBD symptoms in a middle-
aged adult should immediately suggest the existence of a nascent
Lewy body disease.

Polysomnography typically shows persistence or possibly aug-
mentation of muscle tone during REM sleep. This phasic mus-
cle activity is far in excess of that seen in normal phasic REM and
may even present as complex, often violent behaviors associated
with emotionally charged utterances.

RBD is often initially misdiagnosed, as it can mimic many
other conditions. Differential diagnosis should include primary
disorders of arousal (confusional arousals, sleep terrors, sleep-
walking), secondary disorders of arousal (OSA, PLMD), rhyth-
mic movement disorder, post-traumatic stress disorder, noctur-
nal panic disorder, nocturnal seizures, dissociative disorders, and
malingering to name but a few. Nearly 90 percent of RBD cases
respond to clonazepam therapy. 

• Nocturnal Paroxysmal Dystonia. NPD is characterized by
nocturnal episodes of dystonia or dyskinetic episodes that are
stereotypical and occur out of NREM sleep. These episodes can
cause severe sleep disruption. Movements may be ballistic or
choreoathetoid and be so severe that injuries occur.33

Two types of NPD have been noted: short (15-60 seconds)
and prolonged (up to 60 minutes) episodes. The short episodes
can recur many times per night and are usually preceded by a

clinical and EEG arousal. There may be associated vocalizations.
At the end of the episode, the patient is coherent and usually falls
back asleep if left undisturbed. The prolonged episodes are sim-
ilar in clinical features but last much longer.

There is growing evidence that NPD is a seizure disorder.34-36

There may be a family history. Onset can occur from infancy to
the fifth decade of life.

Polysomnography shows EEG desynchronization, indicating
arousal, occurring out of NREM sleep (usually stage 2). The
motor phenomenon then follows. Epileptiform features are not
typically seen before, during or after the dystonic episodes.

One must rule out other diseases that could present similarly,
especially frontal lobe seizures. This differentiation can be very
difficult as EEG changes may not be appreciated in many pa-
tients with frontal lobe epilepsy.

NPD is typically very responsive to carbamazepine. It can be
given as a late evening dose if the spells are solely nocturnal. If
the spells are more variable in timing, then daytime dosing (typ-
ically TID dosing) is indicated.

Conclusion
The field of sleep medicine is growing exponentially. With bet-
ter understanding of clinical presentations, better investiga-
tions for the objective measurement of subjective sleep related
complaints, and finally with better understanding of the
molecular and genetic basis of disease, we continue to unravel
the mystery of sleep.  PN
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