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REM sleep behaviour disorder
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Summary

REM sleep behaviour disorder (RBD) is an important parasomnia characterized by the
intermittent loss of physiologic REM sleep muscle atonia and the appearance of abnormal,
frequently violent, complex movements during sleep. This motor activity is associated with
dream mentation and may lead to the injuries of the patient and/or of the persons in the bed-
room. The exact etiological factors of RBD remain unknown. RBD can be misdiagnosed as
a psychiatric disorder. It usually affects middle-aged or older men and may present itself as
an acute illness after overdosed or suddenly withheld medications (e.g. antidepressants), and
— more frequently — as a chronic disease. In its chronic form it is usually followed by the de-
velopment of neurodegenerative diseases, especially by Parkinson’s disease. The association
of RBD with narcolepsy or cerebrovascular diseases is also common. Very rare coincidence
with obstructive sleep apnea syndrome may indicate its protective action against upper airway
collapse during sleep. A polysomnographic study is necessary to assess the diagnosis of RBD
showing the absence of REM sleep atonia and related abnormal behaviour. Clonazepam,
pramipexol, and melatonine have been tried in the treatment of RBD.
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About 2% of adults experience abnormal behaviour during sleep, activity which is
sometimes aggressive or leading to injuries [1]. Violent behaviour during sleep may
occur in the course of REM (rapid eye movement) sleep behaviour disorder (RBD)
or may be associated with the other disorders, such as sleep terrors, sleepwalking,
nocturnal seizures, hypnogenic paroxysmal dystonia, obstructive sleep apnea (with
agitated arousals), rhythmic movement disorders of sleep, and psychogenic dissocia-
tive disorder [2, 3].

REM sleep, also known as the stage of sleep with dreams, is associated with gener-
alized atonia of somatic muscles, except the diaphragm and extra ocular muscles; it is
an active process that originates in the pons: the stimulus from the peri-locus ceruleus
excites neurons of the of the nuclei reticularis magnocellularis in the medulla, which
then transmit descending excitatory projections to the spinal alpha motoneurons result-
ing in the muscle atonia [4]. The loss of physiologic muscle tone protects against the
physical enactment of dreams [5].

RBD, formally recognized and named in 1986, is defined as loss of muscle atonia
during REM sleep in association with complex, vigorous, or violent movements that
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correspond to acting out of dreams [6]. In 1990 RBD was incorporated within the
international classification of sleep disorders [7].

Many years before discovery of human RBD, a similar behaviour was evoked in
cats by bilateral perilocus coeruleus lesions. In this classical experiment, performed
in 1965, bilateral, symmetrical, dorsolateral tegmental pontine lesions in cats caused
prominent motor behaviour during REM sleep due to the absence of the expected atonia
during REM sleep [8]. Later animal studies have shown that the atonia of REM sleep
is also influenced by other brainstem regions [9, 10].

RBD usually affects middle-aged or older men, but can affect either gender in
any age group [3, 5, 11, 12, 13]. About one fourth of the patients have a prodrome:
sleeptalking, yelling, limb twitching, and jerking. These often appear many years
before RBD onset [3]. The clinical features of RBD include aggressive or explora-
tory, complex movements like gesturing, arm flailing, grabbing, kicking, crawling,
punching or kicking the person in the room, falling out of bed, sitting, jumping out of
bed, staggering about the room, crashing into objects and running, but also talking,
laughing, yelling and swearing; these symptoms usually appear at least 90 minutes
after sleep onset [3, 14, 15]. When awakened, the patients recall vivid, action-filled,
and violent dreams, usually involving confrontation and aggression with unfamiliar
people and animals [3, 15]. Frequently dream-enacting behaviours lead to complica-
tions, including ecchymoses (76%), lacerations (32%) and fractures (7%) [3]. A case
of subdural haematoma as a result of RBD has been described [16]. Violent episodes
typically occur about once per week and occasionally appear as frequently as four
times per night over several consecutive nights [3].

Rarely, RBD presents itself as an acute disorder induced by medications (tricyclic
antidepressants, monoamine oxidase inhibitors, mirtazapine, fluoxetine, or selegiline),
caffeine abuse or is associated with withdrawal of drugs (tricyclic antidepressants,
anticholinergics, sedatives-hypnotics) or alcohol [17, 18].

RBD usually has the form of a chronic disorder. It may by idiopathic (without
any demonstrable neuroanatomic brainstem abnormalities), but more often is related
with different central nervous system disorders, such as neurodegenerative diseases,
narcolepsy or cerebrovascular diseases [3, 14]. Especially, there is a strong association
between RBD and Parkinson’s disease [ 19]. RBD can precede the onset of Parkinson’s
disease by several years [20, 21, 22]. In one study 38% of male patients with Parkin-
son’s disease developed symptoms of RBD with a mean of 3.7 years before the onset
of Parkinson’s disease and the maximal interval between RBD onset and Parkinson’s
disease diagnosis was 12.7 years [6]. In the other study the symptoms suggesting
RBD or sleep-related injurious behaviours were reported in 25% of the patients with
Parkinson’s disease: 15% of the patients responded to strict RBD criteria (with dream
recall) and nocturnal violence without dream recall was reported in another 10%
[23]. Another study, based on a questionnaire, reported that 43% of the patients with
Parkinson’s disease experienced “acting out of dreams” [24].

There is also a strong association between RBD and multiple system atrophy: in one
large study dream-acting behaviours were reported in 69% and RBD was diagnosed
by sleep studies in 90% of patients [25].
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The other neurological and psychiatric diseases occurring in patients with RBD
include Alzheimer’s disease, olivopontocerebellar degeneration, corticobasal degen-
eration, Shy—Drager syndrome, diffuse Lewi body disease, progressive supranuclear
palsy, multiple sclerosis, brain stem astrocytoma, dementia, or depression [3, 5, 19,
26,27, 28,29, 30, 31, 32, 33]. Sleep disordered breathing is uncommon in RBD and,
when present, is usually mild; it is possible that RBD may protect against obstructive
sleep apnea (OSA) syndrome [34]. However, some cases of coexisting RBD and OSA
syndrome have been reported [35].

The diagnosis of RBD is based upon a detailed history and examination, fol-
lowed by a polysomnographic (PSG) study. The minimum diagnostic criteria of RBD
include: 1) PSG abnormality during REM sleep: elevated muscle tone or excessive
phasic submental or limb twitching seen in electromyography, 2) prominent limb or
truncal jerking, or complex, vigorous, or violent behaviours (or a history of injurious
or disruptive sleep behaviours), and 3) the absence of epileptiform activity during
REM sleep noted in the electroencephalography [17]. PSG studies usually reveal an
elevated percentage of deep, slow-wave sleep and there may by an elevated index of
periodic leg movements in RBD patients [5].

Clonazepam, taken nightly, is usually an efficacious in the treatment of RBD patients
[5,36]. The therapeutic action of clonazepam depends on it’s ability to suppress phasic
electromyographic activity during REM sleep [37]. About 90% of patients with chronic
RBD respond well to clonazepam; the usual dose at the beginning of treatment is 0.5
mg [5, 38]. In some patients melatonine, as mono-therapy or added to clonazepam, may
be efficacious in the treatment of patients with RBD [38]. Recently, a sustained reduc-
tion in the frequency or intensity of sleep motor behaviours in patients with idiopathic
REM sleep behaviour disorder treated with pramipexol has been reported [39].

References

1. Ohayon MM, Caulet M, Priest RG. Violent behavior during sleep. J. Clin. Psychiatry 1997,
58(8): 369-376.

2. Mahowald MW, Bundlie SR, Hurwitz TD, Schenck CH. Sleep violence — forensic implications:
Polygraphic and video documentation. J. Forensic Sci. 1990, 35(2): 413-432.

3. Schenck CH, Hurwitz TD, Mahowald MW. REM sleep behaviour disorder: an update on a series
of 96 patients and a review of the world literature. J. Sleep Res. 1993, 2(1): 224-230.

4. Pompeiano O. Mechanisms responsible for spinal inhibition during desynchronized sleep: experi-
mental study. In: Guilleminault C, Dement WC, Passouant P. eds: Advances in Sleep Research
vol. 3. New York: Spectrum Press; 1976. p. 411-415.

5. Schenck C, Mahowald MW. Polysomnographic, neurologic, psychiatric, and clinical outcome
report on 70 consecutive cases with REM sleep behavior disorder (RBD): sustained clonazepam
efficacy in 89.5% of 57 treated patients. Cleve Clin. J. Med. 1990, 57(9): 9-23.

6. Schenck CH, Bundlie SR, Ettinger MG, Mahowald MW. Chronic behavioral disorders of human
sleep: a new category of parasomnia. Sleep 1986, 9(4): 293-295.

7. Thorpy MJ, Chairman of Diagnostic Classification Steering Committee. International Classifi-
cation of Sleep Disorders (ICSD): Diagnostic and Coding Manual. Rochester: American Sleep
Disorders Association; 1990.

8. Jouvet M, Delorme F. Locus coeruleus et sommeil paradoxal. C. R. Soc. Biol. 1965, 159:
895-890.



30

Anna Brzecka

14.
15.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Lai YY, Siegel M. Muscle tone suppression and stepping produced by stimulation of midbrain
and rostral pontine reticular formation. J. Neurosci 1990, 10(8), 2727-2734.

. Zagrodzka J, Hedberg CE, Mann GL, Morrison AR. Contrasting expressions of aggressive
behavior released by lesions of the central nucleus of the amygdala during wakefulness and
rapid eye movement sleep without atonia in cats. Behav. Neurosci 1998, 112(3): 589-602.

. Schenk CH, Mahowald MW. REM sleep behavior disorder. In: Chokroverty S, Hening WA,
Walters AS. eds. Sleep and Movement Disorders. Philadelphia: Butterworth, Heineman, Elsevier
Science; 2003, 286-289.

. Schenck CH, Mahowald MW. REM sleep behavior disorder: clinical, developmental, and
neuroscience perspectives 16 years after its formal identification in SLEEP. Sleep 2002, 25(2):
120-138.

. Sheldon SH, Jacobsen J. REM-sleep motor disorder in children. J Child Neurol. 1998, 13(6):

257-260.

Schenck CH, Mahowald MW: NREM sleep parasomnias. Neuro Clin. 1996, 14 (4): 697—-720.

Diederich NJ, Comella C. Sleep disturbances in Parkinson s disease. In: Chokroverty S, Hen-

ing WA, Walters AS eds. Sleep and Movement Disorders. Philadelphia: Butterworth, Heineman,

Elsevier Science; 2003, 478—488.

. Dyken ME, Lin-Dyken DC, Seaba P, Yamada T. Violent sleep-related behavior leading to sub-
dural hemorrhage. Arch. Neurol. 1995, 52(3): 318-321.

. Mahowald MW, Schenck C. REM sleep behavior disorder. In: Kryger MH, Roth T, Dement WC.
eds. Principles and Practice of Sleep Medicine. Philadelphia: W.B. Saunders; 1994, 389-342.

. Onofrj M, Luciano AL, Thomas A, Tacono D, D’ Andreamatteo G. Mirtazapine induces REM

sleep behavior disorder (RBD) in parkinsonism. Neurology 2003, 60(1): 113-5.

Gagnon JF, Montplaisir J, Bedard MA. Rapid-eye-movement sleep disorders in Parkinson's

disease. Rev. Neurol. 2002, 158(2): 135-152.

Pareja JA, Caminero AB, Masa JF, Dobato JL. A4 first case of progressive supranuclear palsy

and pre-clinical REM sleep behavior disorder presenting as inhibition of speed during wakefil-

ness and somniloquy with phasic muscle twitching during REM sleep. Neurologia 1996, 11(8):

304-306.

Montplaisir J, Petit D, Decary A, Masson H, Bedard MA, Panisset M, Remillard G, Gauthier S.

Sleep and quantitative EEG in patients with progressive supranuclear palsy. Neurology 1997,

49(4): 999-1003.

Schenck CH, Bundlie SR, Mahowald MW. Delayed emergence of a parkinsonian disorder in

38% of 29 older men initially diagnosed with idiopathic rapid eye movement sleep behavior

disorder. Neurology 1996, 46(2): 388-393.

Comella CL, Nardine TM, Diederich NJ, Stebbins GT. Sleep related violence, injury, and REM

sleep behavior disorder in Parkinson's disease. Neurology 1998, 51(2): 526-529.

Ondo WG, Dat Vuong K, Khan H, Atassi F, Kwak C, Jankovic J. Daytime sleepiness and other

sleep disorders in Parkinson's disease. Neurology 2001, 57(8):1392—1396.

Plazzi G, Corsini R, Provini F, Pierangeli G, Martinelli P, Montagna P, Lugaresi E, Cortelli P. REM

sleep behavior disorders in multiple system atrophy. Neurology 1997, 48(4), 1094-1097.

Tachibana N, Kimura K, Kitajima K, Nagamine T, Kimura J, Shibasaki H. REM sleep without

atonia at early stage of sporadic olivopontocerebellar atrophy. J. Neurol. Sci 1995, 132(1):

28-34.

Tison F, Wenning GK, Quinn NP, Smith SIM. REM sleep behavior disorder in patients presenting

symptom of multiple system atrophy. J. Neurol. Neurosurg. Psychiatry 1995, 58(3): 379-380.

Boeve BF, Silber MH, Ferman TJ, Kokmen E, Smith GE, Ivnik RJ, Parisi JE, Olson EJ, Petersen

RC. REM sleep behavior disorder and degenerative dementia: an association likely reflecting
Lewy body disease. Neurology 1998, 51(2): 363-70.



REM sleep behaviour disorder 31

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Oksenberg A, Radwan H, Arons E, Hoftfenbach D, Behroozi B. Rapid Eye Movement (REM)
sleep behavior disorder: a sleep disturbance affecting mainly older men Isr. J. Psychiatry Relat.
Sci 2002, 39(1): 28-35.

Mayer G, Kesper K, Peter H, Ploch T, Leinweber T, Peter JH. Comorbidity in narcoleptic patients.
Dtsch. Med. Wochenschr. 2002, 127(38): 1942—1946.

Portet F, Touchon J. REM Sleep behavioral disorder. Rev. Neurol. 2002, 158(11): 1049-1056.

Clarke NA, Williams AJ, Kopelman MD. Rapid eye movement sleep behaviour disorder, depres-
sion and cognitive impairment. Case study. Br. J. Psychiatry 2000, 176(4): 189-192.

Lai YY, Siegel M. Physiological and anatomical link between Parkinson-like disease and REM
sleep behavior disorder. Mol. Neurobiol. 2003, 27(2): 137-52.

Schenck CH, Mahowald MW. Does REM sileep behavior disorder protect against obstructive
sleep apnea? Sleep Res. 1992, 21(4): 257-258.

Schuld A, Kraus T, Haack M, Hinze-Selch D, Pollmacher T. Obstructive sleep apnea syndrome
induced by clonazepam in a narcoleptic patient with REM-sleep-behavior disorder. J. Sleep
Res. 1999, 8(4): 321-322.

Schenck CH, Mahowald MW. Long-term, nightly benzodiazepine treatment of injurious paras-
omnias and other disorders of disrupted nocturnal sleep in 170 adults. Am. J. Med. 1996, 100(3):
337-347.

Lapierre O, Montplasir J. Polysomnographic features of REM sleep behavior disorder: develop-
ment of a scoring method. Neurology 1992, 42(7): 1371-1374.

Boeve BF, Silber MH, Ferman TJ. Melatonin for treatment of REM sleep behavior disorder in
neurologic disorders: results in 14 patients. Sleep Med. 2003, 4(4): 281-284.

Fantini ML, Gagnon JF, Filipini D, Montplaisir J. The effects of pramipexole in REM sleep
behavior disorder. Neurology 2003, 61(10): 1418-1420.

Author’s address:

Anna Brzecka

Chair and Department of Pulmonary Diseases
Medical Academy

105 Grabiszynska Str.

53-439 Wroctaw, Poland



