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With the beginning of the early foetal states up
to 3 months after birth endogeneously generated
general movements of head, limbs and trunk occur
without special pattern or sequence [2]. These
foetal movements strongly remind of electrophysiological characteristics of some parasomnias and
suggest that inhibitory mechanisms of the central
nervous regulation of motoneurons may not be
fully developed. The very high prevalence of parasomnias during childhood [3], especially in the
disorders of arousal support this hypothesis.
NREM parasomnias can persist in adults in the
frequent familiar forms [4, 5]. When newly occurring in adults they may be caused by disorders of
the central nervous system.
There seems to be a close relationship to other
sleep disorders, either by high comorbidities, common pathological pathways or genetic factors.

NREM parasomnias are frequent in children up
to age 15. They may prevail in some adults. Pathophysiologically the disorders are caused by immaturity of the central nervous centres of motor
control in children, genetics, increased arousal
disturbing slow wave sleep and dysbalance of
motor control by external factors. Frequent nocturnal motor activity may cause self-injury or
impairment of everyday functioning in some
disorders. In these patients a complete polysomnographic work-up is required. Furthermore, these
patients need medical treatment that goes beyond
the mandatory recommendations for prevention
and protection.
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Genetics
Introduction
The International Classification of Sleep Disorders
Revised [1] defines parasomnias “as abnormalities
of the processes responsible for sleep and awake
states per se but, rather, are undesireable physical
phenomena that occur predominantly during
sleep”. They are grouped into four categories: (a)
disorders of arousal, (b) disorders of sleep-wake
transitions, (c) REM-sleep associated parasomnias
and (d) other parasomnias (table 1).
This article will focus on the first two disorders
which are considered to be NREM parasomnias.

Epidemiological investigation, twin and cohort
studies imply a strong hereditary component in
juvenile and adult somnambulism [1, 3, 6], sleep
paralysis and somniloquy. Children of sleepwalking parents have an increased risk of 14% to be
affected, compared to 2% in children whose
parents do not sleepwalk [7]. Familiar sleepwalking
is transmitted by HLA DQB1*05 [8]. As parasomnias are strongly linked to HLA DQB, this
gene seems to be involved in the genetics of motor
disorder in humans [5].

Predisposing factors
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Almost all parasomnias can be triggered by sleep
deprivation, alcohol consumption, fever, sleep
apnoea [9, 10], any mechanism leading to increased
arousal, toxic substances and some medication.

SCHWEIZER ARCHIV FÜR NEUROLOGIE UND PSYCHIATRIE

154 ■ 7/2003

Table 1

ICSD-classification of parasomnias.

Disorders of arousal

disorders of arousal
1

sleep drunkenness

307.46-2

2

sleepwalking

307.46-0

3

sleep terrors

307.46-1

disorders of sleep-wake transition
1

rhythmic movement disorders

307.3

2

sleep myoclonus

307.47-2

3

sleep talking (somniloquy)

307.47-3

4

nocturnal leg cramps

729.82

REM-sleep associated parasomnias
1

nightmares

307.47-0

2

sleep paralysis

780.56-2

3

erectile dysfunction in sleep

780.56-3

4

painful erection in sleep

780.56-4

5

REM-sleep associated asystolia (sinus-arrest)

780.56-8

6

REM-sleep behaviour disorder

780.59-0

other parasomnias
1

bruxism

306.8

2

nocturnal enuresis

780.56-0

3

abnormal nocturnal swallowing syndrome

780.56-6

4

nocturnal paroxysmal dystonia

780.59-1

5

syndrome of sudden nocturnal death

780.59-3

6

primar y snoring

780.53-1

7

infantile sleep apnoea

770.80

8

congenital central hypoventilation syndrome

770.81

9

sudden infant death syndrome

798.0

10 benign sleep myoclonus in newborn infants

780.59-5

Diagnosis
Parasomnias need medical investigation when (1)
there is evidence for self-injury or injury of others
caused by nocturnal behaviour or if (2) nocturnal
behaviour causes daytime sleepiness or impairment of performance.
Medical history must exclude psychiatric disorders, ingestion of medication and/or toxic substances, or other causes of arousal. Polysomnography should include a 16-channel EEG and
continuous video-monitoring for exclusion of epilepsies. Monitoring of sleep-related breathing is
important to detect this major cause for increased
arousal. Since sleepwalking is rarely registered in
the sleep laboratory, additional diagnostic procedures like sleep deprivation, verbal stimulation
during slow-wave sleep or putting the (young)
patient in an upright position may be necessary.
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They have several symptoms in common: (1) confusion and disorientation, (2) automatic behaviour,
(3) impaired reagibility towards external stimuli,
(4) difficulty in awakening the patient, (5) amnesia
for most of the nocturnal behaviour, (6) appearance during the first third of the night. Prevalence
for children under 12 years of age is up to 12.5%,
in adults 1–4%.
Sleep drunkenness is the impaired and prolonged waking up in the morning, characterised
by automatic behaviour and partial amnesia. It is
unspecific and may be due to sleep deprivation.
The symptom may be of importance in diagnosing
idiopathic hypersomnia.
Sleep terrors and sleepwalking may occur
together or alternatively in any night. Sleep terrors
start by sitting up in bed with a scream, accompanied by activation of the autonomous system
(tachycardia, tachypnoea, increased skin perfusion), intensive fright, vocalisation or limb movements. Rarely the person abruptly jumps out of
bed and runs away and returns to bed shortly after.
The behaviour may last several minutes and is
followed by sleep continuation.
In full-blown sleepwalking the person leaves
bed after an arousal from slow-wave sleep. Behaviour is intentional and complex, elaborate
movements are impaired, reaction towards external stimuli may be inadequate (i.e. aggressive,
hostile). Amnesia is one of the most important
symptoms for differential diagnosis, but many
patients are able to recall some of the events
and 2⁄3 recall intensive, often frightful dreaming
prior to the events [11].
Self-injury is reported in about 20%, headaches
and fatigue in about 30% and excessive daytime sleepiness in about 50%. Sleepwalking is
frequently accompanied by other parasomnias
like somniloquy, bruxism and nocturnal enuresis.
Especially in young individuals polysomnographic
arousal is frequently preceded by high amplitude
delta activity (fig. 1, 2) [12].
Compared to healthy persons sleepwalkers
have more slow-wave sleep in the second half
of the first sleep cycle which is interrupted by
frequent arousal [9, 10, 13]. The arousals cause
increased slow-wave sleep pressure which rises
tremendously prior to an episode which explains
incomplete awakening and amnesia for the episode. The triggers for the disorder are sustained
throughout the night. SPECT in sleepwalkers [14]
revealed a reduction of regional blood-flow in
frontoparietal association-cortices, and increase
in cingulum and anterior cerebellum. These find-
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Figure 1

Hypnogram of a 22-year-old sleepwalker having three episodes in one night.
Sleepwalking since age 5. Screaming and fighting behaviour at night, sometimes dream recall. Monthly frequency of
10 episodes. Several times he woke up at night standing in front of his garage holding the car keys in his hands.

MT = movement time

Figure 2

High amplitude delta activity prior to a sleepwalking episode.

EMG arm li = EMG left arm; EMG arm re = EMG right arm; EMG tib li = EMG left m. tibialis; EMG tib re = EMG right m. tibialis.
Atemfluss = oro-nasal flow; Brustatmung = chest excursion; Bauchatmung = abdominal excursion.

Figure 3
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Hypnogram of a 26-year-old patient with head rolling in all sleep stages since childhood.
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ings can be interpreted as a dissociation of motor,
vegetative and emotional stimulation in the cingulum and a reduction of self-awareness caused
by the inhibition in the frontal cortex.
Differential diagnosis always must rule out complex partial seizures.
Therapy is only required if there is a hazard of
self-injury or if everyday performance is impaired
by sleepiness. However, every patient should have
counselling on how to prevent sleepwalking or
sleep terror, and what to do for safety in the
surrounding (locking doors and windows, etc.).
Especially in children non-pharmacological therapies like anticipatory awakening 1–2.5 hours after
falling asleep [15], and self-hypnosis and relaxation
methods [16] are recommended.
Pharmacological treatment comprises (1) clonazepam 0.5 mg 30 minutes prior to falling asleep, (2)
tricyclic antidepressants like imipramine 25–50 mg,
paroxetine, trazodone (no good evidence, case
reports only, antidepressants may cause sleepwalking), (3) antiepileptic medication (i.e. carbamazepine).

Sleep myoclonus: These are experienced by
60–70% of the general population as sudden, brief
contractions of the legs, sometimes arms. Therapy
is not necessary.
Somniloquy: Sleeptalking is reported by up
to 80% of the general population and can occur
during any sleep stage. It has to be considered as
a complaint rather than a disorder.
Nocturnal leg cramps: These are experienced as
painful sensations in the legs associated with
muscle hardness leading to awakening from sleep.
The pathophysiology is not well understood. Fluid
and electrolyte disturbances should be ruled out
as well as endocrine, neuromuscular disorders,
Parkinson’s disease and arthritis. Movement, local
application of heat or calcium are helpful.
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Disorders of sleep-wake transition
As implicated by the name, they occur at the
transition from wake to sleep and vice versa.
Although epidemiological data is not available, it
is known that they are very prevalent in the healthy
population.
Therapeutical interventions should only be done
in case of self-injury. Self-hypnosis is very successful. Benzodiazepines and tricyclic antidepressants
are efficacious, whereas antiepileptics are not.
Rhythmic movements in sleep generally involve
muscles of head and neck [17]. They mainly occur
during sleep stages NREM 1 and 2, are rare during
slow-wave sleep and wakefulness. Several types
prevail: (1) headbanging in an anterior-posterior
direction (jactatio capitis), (2) lateral headrolling
in supine position, (3) body-rocking on hands and
knees, (4) lateral bodyrolling in supine position
(body-rocking). The movements last seconds to
minutes and frequently appear every night. They
can start at the age of 9 months, often end around
age 10, but may persist unto adulthood. In contrast
to the literature they occur from all sleep stages
(fig. 3).
Polysomnography shows rhythmic muscle activity that impresses as high voltage delta-like,
monomorphic artifacts in all EEG channels. The
video clarifies this finding.
Non-pharmacological therapy includes training
of motor behaviour which is competing with the
rhythmic movements [18].
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