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Up to 12% of the general population experience excessive daytime sleepinessAbstract
(EDS), with increasing prevalence in the elderly. EDS may lead to cognitive
impairment, resulting in inattentiveness, poor memory, mood disorders and an
increased risk of accidents. As a result, quality of life is reduced in most patients
with EDS as well as in their caregiving spouses. There are a variety of causes
leading to EDS, including CNS pathology, neurological dysfunction, associated
sleep disorders with insufficient or fragmented sleep, and drug therapy. Since
EDS accompanies many neurological disorders, such as neurodegenerative and
neuromuscular diseases, neurologists should be familiar with the diagnosis, its
major causes and with treatment options.
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The main focus of this article is on movement disorders, neuromuscular
diseases, multiple sclerosis, dementia, cerebrovascular diseases, head and brain
trauma, pain and epilepsy. General managment strategies for EDS in all these
neurological diseases include sleep hygiene aspects such as extensions of noctural
time in bed and frequent naps during the day. Pharmacological treatment is
generally achieved with stimulants such as amphetamine, methylphenidate and
pemoline, or newer compounds such as modafinil.

Excessive daytime sleepiness (EDS) is a frequent 1. Definition and Assessment of
symptom that may lead to an impaired quality of life Excessive Daytime Sleepiness
and an increased risk of accidents.[1] Large popula-
tion-based studies reported that up to 30% of the As discussed, EDS is a subjective feeling of an
elderly experience daytime sleepiness.[2] It is impor- imperious need of sleep in unusual time and envi-
tant to differentiate normal sleepiness that is a prod- ronmental conditions, meaning falling asleep unin-
uct of circadian rhythm variation in vigilance from tentionally or at inappropriate times and locations.[3]

pathological sleepiness, also called EDS. EDS is It affects up to 12% of the general population.[7] The
defined as a subjective feeling of an imperious need differential diagnosis of EDS requires objective and
of sleep in unusual time and environmental condi- subjective assessments. EDS can subjectively be
tions.[3] There are a variety of causes leading to assessed by visual analogue scales[8] and question-
EDS, including CNS pathology, neurological dys- naires, the best known being the Epworth Sleepiness
function, associated sleep disorders with insufficient Scale (ESS),[9] and others such as the Stanford
or fragmented sleep, or drug therapy. EDS may lead Sleepiness Scale.[10] An instrument to measure func-
to cognitive impairment, resulting in inattentive- tional status outcomes for disorders of EDS was
ness, poor memory, mood disorders and chronic developed by Weaver et al.[11] Objective tests assess
accident proneness. For example, each year more the sleep-wake balance disturbances. The most
than 50 000 motor vehicle accidents in the US are widely used tests are the Multiple Sleep Latency
attributed to driving while sleepy.[4] To date, EDS is Test (MSLT),[12] the Maintenance of Wakefulness
still under diagnosed and frequently misdiagnosed. Test (MWT)[13] and the Oxford Sleep Resistance
Since it accompanies many neurological disorders, Test.[14] These tests measure the time to sleep emer-
such as neurodegenerative and neuromuscular dis- gence in different conditions. Others are pupillome-
eases, neurologists should be familiar with the diag- try[15] and performance tasks, such as the vigilance
nosis, its major causes and with treatment options. test ‘Quatember and Maly’[16] (a computerised ver-

sion of the Mackworth Clock Test[17]), measuringThe aim of the present paper is to review EDS as
the state of alertness as shown by pupillary distressa symptom in neurological diseases, with epidemio-
index, reaction time and mistakes in different tasks.logical and treatment aspects. Although primary
However, differences have been observed betweensleep disorders such as sleep apnoea syndrome
behavioural and physiological measures of sleepi-(SAS), narcolepsy and periodic limb movement dis-
ness, suggesting that these techniques may assessorder during sleep (PLMS) are also frequently asso-
different aspects of sleepiness.[18] It is important tociated with EDS, they are not reviewed in detail in
take a precise history. The combination of boththis manuscript. For further information on these
objective and subjective information allows the cli-sleep disorders, please see the reviews by El-Ad and
nician to diagnose EDS and its severity.Korczyn[5] and Guilleminault and Brooks.[6] Since

EDS and sleep disturbances are best investigated in There are four major causes of EDS: (i) qualita-
movement disorders, a main focus of this review is tive and quantitative sleep deficiencies such as in-
this group of neurological disorders. sufficient sleep and fragmented sleep, as in SAS and
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somatic and psychiatric diseases; (ii) CNS patholog- turbance and the EDS. Certain general principles
ical abnormalities such as neurological disorders, such as elimination of medications that may contrib-
narcolepsy and idiopathic CNS hypersomnia; (iii) ute to sleep disturbances, treatment of associated
circadian rhythm disorders such as misalignments of depression or anxiety, institution of regular sleep
the body’s circadian pacemaker with the environ- times and sleep hygiene, and specific treatment of
ment (e.g. jet lag or shift work); and (iv) drugs.[7] sleep-related respiratory disorders or PLMS should

be considered carefully for each individual to im-General management strategies for EDS include
prove sleep quality.[27]sleep hygiene aspects such as extensions of time in

bed and frequent naps. Improving sleep in general
should be the aim. Various medical devices such as 2.1 Parkinson’s Disease
nasal masks for continuous positive airway pressure

In a community-based study in Norway, 15.5%(CPAP) ventilation, oral appliances and, in some
of patients with Parkinson’s disease but only 1% ofcases, surgery, are successfully used in SAS. Phar-
healthy elderly and 4% of older patients with diabe-macotherapy is generally achieved with stimulants
tes mellitus reported experiencing EDS, whereas thesuch as amphetamine, methylphenidate and pemo-
frequency of mild daytime sleepiness was simi-line, or newer compounds like modafinil (table I).[7]

lar.[32] Factor and co-workers[33] also found that EDSWhere available, specific management strategies of
and dozing, but not napping, are more frequent inEDS in the diverse neurological diseases are dis-
patients with Parkinson’s disease than in elderlycussed in the following sections.
controls. The prevalence of ‘sleep attacks’ was
about seven times higher in patients with Parkin-2. Movement Disorders
son’s disease than in healthy controls, and asso-
ciated with a higher dose of levodopa and longerIn patients with movement disorders, an increas-
duration of disease.[34] Another study reported simi-ing number of sleep abnormalities have been recog-
lar results showing that somnolence in patients withnised. Parkinson’s disease and restless legs syn-
Parkinson’s disease is, on average, 25% higher thandrome (RLS) are the most frequent and best investi-
in other neurological diseases, and is related togated movement (and neurological) disorders
Parkinson’s disease stage, levodopa dose and theconcerning nocturnal motor patterns and sleep char-
use of dopamine agonists.[35] The neurodegenerativeacteristics.[26] During sleep, movement characteris-
process itself, with disturbances of elements of thetics of the wake condition and specific motor pat-
reticular activating system, sleep disorders such asterns seem to appear in most patients with move-
SAS and narcolepsy, REM sleep behaviour disorderment disorders such as Parkinson’s disease, Gilles
(RBD), mood disorders as well as various drugs, cande la Tourette syndrome (GTS), Huntington’s dis-
be responsible for EDS.[27]ease and torsion dystonia.[27-29] Tremor, chorea, dys-

tonic spasms and tics were all found to reappear Recent reports that dopaminergic medication, in
during sleep, often associated with arousal phenom- particular the dopamine D2 and D3 receptor agonists
ena.[28] In addition, disturbances of rapid eye move- pramipexole and ropinirole, precipitate daytime
ment (REM) sleep with increased muscle tone are sleepiness with sudden sleep episodes in patients
common in neurodegenerative diseases and may with Parkinson’s disease, have received widespread
already precede the clinically apparent motor dys- attention. It was suggested that the sedating effect of
function of Parkinson’s disease.[30,31] Therefore, ropinirole and pramipexole may be due to their
movement disorders may disturb sleep quality and stronger D3 receptor activity compared with other
quantity, and are often associated with daytime dopamine receptor agonists.[36,37] However, reports
sleepiness and reduced sleep quality and should be from two more recent studies[38,39] suggested that
investigated thoroughly. Treatment of the underly- sedation may be a class effect of dopamine receptor
ing neurological disease may improve the sleep dis- agonists in general, since EDS was generally more
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Table I. Management of excessive daytime sleepiness (EDS) in neurological diseases with stimulating and wakefulness-promoting drugsa

Drug Daily dose Common adverse effects Neurological disease (reference) Remarks

Modafinil 50–400mg Headache, nausea, nervousness, Parkinson’s disease,[19,20] myotonic Fewer adverse effects than

palpitations, gastrointestinal symptoms dystrophy,[21] multiple sclerosis[22] amphetamines, widely used in

narcolepsy

Amphetamines

levoamphetamine 50mg (5–60mg) Tremor, palpitations, headache, Parkinson’s disease[23] Potential for abuse and dependency

dextroamphetamine 15mg (5–60mg) restlessness, sweating, anorexia,

hypertension, cardiac arrhythmia

Methylphenidate 5–40mg Similar to amphetamines Myotonic dystrophy[24,25] Most often used stimulant

worldwide, potential for abuse and

dependency

Amantadine 100–600mg Livido reticularis, sleeplessness, Parkinson’s disease Caveat in renal insufficiency

psychosis, dizziness, blurred vision

Selegiline 5–40mg Dry mouth, dizziness, headache, Parkinson’s disease Known to reduce EDS in narcolepsy

restlessness

Caffeine Up to 200mg Palpitation, tachycardia, restlessness, Can be tried in nonspecific EDS Readily available, inexpensive

headache, tremor, hypertonus

Antidepressants

SSRIs (e.g. paroxetine) 10–40mg Sleeplessness, agitation, palpitation, Can be tried in nonspecific EDS Particularly useful in disorders

MAO inhibitors (moclobemid) 150–600mg orthostatic hypotonia associated with depression

noradrenergic inhibitor 4–12mg

(e.g. reboxetine)

γ-Hydroxybutyrate 3–9g (twice Nausea, vomiting, weight loss, Can be tried in nonspecific EDS Fewer adverse effects than

nightly) occasional residual sedation amphetamines, used in narcolepsy

a Caveat = no use of stimulating drugs in epilepsy syndromes because of increased cerebral excitability.

MAO = monoamine oxidase; SSRI = selective serotonin reuptake inhibitors.
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frequent in patients taking a dopamine receptor ago- trols during sleep such as PLMS,[45] RBD[46] and
nist. In patients with Parkinson’s disease with EDS, tics,[28,47-49] with less complexity during sleep than
diagnostic testing including polysomnography is during wakefulness. These increased rates of motor
warranted to exclude secondary causes of EDS as phenomena and arousals during the night might be
the basis for therapeutic interventions. A recently the result of a reduced intracortical inhibition of
developed Parkinson’s disease sleep scale[40] may motor pathways in GTS during wakefulness[29,50]

help to differentiate between various sleep disorders and can lead to EDS during the day. Other possible
and optimise treatment strategies in this patient causes are alterations of dopamine, serotonin or
group. It should be kept in mind that sleep-related norepinephrine (noradrenaline) metabolism.[27,45,51]

problems, depressive symptoms and EDS have an Since it is known that medication (e.g. te-
important impact on quality of life, not only in trabenazine) that reduces tics during the waking
patients with neurodegenerative diseases such as stage also lead to a reduction of tics during
Parkinson’s disease[41,42] but also in their caregiv- sleep,[49,52] an efficacious daytime treatment and a
ers.[41] special treatment of PLM and RBD may help to

If medication adjustments such as giving of improve sleep in patients with GTS. This may sec-
amantadine or discontinuation of selegiline, benzo- ondarily lead to a reduced EDS during the day.
diazepines and dopamine receptor agonists are inef-

2.3 Huntington’s Diseasefectual, agents specifically designed to promote day-
time alertness may be beneficial. RBD can be treat-

Disturbed sleep is a frequent finding in many
ed with benzodiazepines, clonazepam at a dose of

patients with Huntington’s disease; it increases with
0.5–2mg at bedtime markedly reduces all symptoms

progression of the disease and is associated with
in about 90% of patients.[43,44] Previous reports have

atrophy of the caudate nuclei. In addition, chor-
shown that amphetamines increased daytime alert-

eiform movements during sleep may lead to arousals
ness in patients with Parkinson’s disease.[23] Recent-

and cause fragmentation of sleep profile. Therefore,
ly, it was shown that EDS improved under treatment

degenerative changes affecting structures regulating
with modafinil, a psychostimulant drug acting on

sleep-wakefulness, presence of chorea and dystonia,
postsynaptic α1-adrenergic receptors; however, the

medication and depression may be responsible for
exact mode(s) of action of modafinil are still being

sleep disturbances in patients with Huntington’s dis-
debated.[19,20] Therefore, modafinil may be consid-

ease.[27] However, EDS was not reported to be in-
ered as an optional therapy for EDS in patients with

creased in Huntington’s disease.[53-55]

Parkinson’s disease. However, other treatable sleep
An optimised symptomatic treatment of hyperki-

disturbances associated with EDS and other causes,
nesia, depression and other psychiatric problems

such as drug-induced EDS, should be ruled out and
should be considered to improve sleep. Next to

treated first.
physio- and psychotherapy, symptomatic drug ther-
apy, for example with antidepressants and benzo-

2.2 Gilles de la Tourette Syndrome diazepines, can also be tried to reduce sleep distur-
bances.[56]

Forty-four to eighty percent of patients with GTS
report sleep disturbances, including parasomnias 2.4 Dystonia
and respiratory disturbances. Insomnia with diffi-
culties falling asleep and early awakening are most Sleep disturbances are common in dystonia and
frequently reported. There are some studies to date deteriorate with progression of the disease.[27] To
investigating sleep in patients with GTS by means of date, however, only a few studies have investigated
polysomnography. However, results on the amount sleep by means of polysomnography.[27,57-59] Dys-
of sleep are controversial.[26] There are increased tonic movements may persist during sleep with par-
motor phenomena in comparison with healthy con- tial reactivation during REM sleep but with reduced
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frequency,[27] which may lead to a fragmented sleep intensive movements, PLMS can lead to sleep onset
profile and result in EDS. Reduced amounts of difficulty, arousals with fragmentation of the sleep
serotonin in the dorsal raphe nucleus and norepine- profile, nocturnal awakenings and associated day-
phrine in the locus coeruleus in addition to motor time sleepiness.[74] The frequency of polysomno-
abnormalities, as described previously by graphically detected PLMS correlates strongly with
Chokroverty,[27] may be related to sleep distur- the severity of RLS, and can be used for diagnosis of
bances in torsion dystonia. RLS and monitoring of treatment.[61] Other objec-

tive assessments to measure PLMS include ac-The abnormal movements can be altered by cer-
tigraphy[75] and suggested immobilisation tests.[76]tain drugs such as trihexyphenidyl, profenamine,
Diagnostic criteria and phenomenology are de-benzodiazepines and levodopa, by stereotactic le-
scribed elsewhere in more detail.[26,77]sions in the ventrolateral nuclei of the thalamus and

pallidum, and by periodic injections of botulinum In isolation, PLMS does not necessarily require
toxin into the affected muscles.[60] An optimised treatment and does not primarily have any patholog-
treatment of motor symptoms may also improve ical impact. If EDS is the major complaint, PLMS
sleep quality and EDS during the day. should be suspected and ruled out if not present.[78]

Before pharmacological treatment is started, non-Other movement disorders are primarily classi-
pharmacological treatment strategies should be triedfied as sleep disorders and listed under ‘dyssomnias’
first, including sleep hygiene and avoidance of stim-within the classification of the American Sleep Dis-
ulants or aggravating drugs (e.g. caffeine, alcohol,orders Association.[3] RLS is the most common of
antihistamines, antipsychotics, antidepressants). Inthese, closely related to PLMS, often culminating in
iron-deficiency anaemia, iron supplementationdaytime sleepiness.[61]

should be given first. In physiological conditions
such as pregnancy, symptoms may resolve after2.5 Restless Legs Syndrome and Periodic
delivery. Pharmacological treatment strategies forLimb Movement Disorder During Sleep
RLS and PLMS are diverse, and mainly focus on

Adult prevalence of RLS ranges from 5% to dopaminergic therapy.[79-81] Opioids,[82-84] clonaze-
15%,[62-64] increasing with age.[61,65,66] RLS often pam,[85] anticonvulsants (such as carbamazepine)[86]

leads to sleep disturbances with prolonged sleep and gabapentin[87,88] are drugs of second choice if
latency, reduced total sleep time, decreased slow- dopaminergic agents are not effective or if contrain-
wave sleep and decreased sleep efficiency, often dications do not allow dopaminergic treatment.
culminating in daytime sleepiness. In 63–92% of They should be considered when pharmacotherapy
patients with idiopathic RLS a positive family his- is indicated and patients cannot tolerate first-line
tory is present.[67] A metabolic basis of secondary agents.
RLS has also been postulated, since RLS is com-
monly associated with iron-deficiency anaemia,[68] 3. Neuromuscular Diseases
hypothyroidism,[69] diabetes,[63,70] rheumatoid arthri-
tis and Sjögren’s syndrome.[71] Abnormal involunta- Physiologically, muscle tone is reduced during
ry movements during sleep, such as PLMS, have sleep with a maximum reduction during REM sleep,
been reported to be associated with RLS in up to the so-called REM sleep atonia. However, in con-
88% of patients with RLS.[61,72,73] However, the trast with the activity of the intercostal muscles, the
relationship between RLS and PLMS is still unclear. diaphragmatic muscle function remains normal
It is known that the prevalence of PLMS increases during REM sleep. A disturbed function of the dia-
with increasing age[65] and that about one-third of phragm may be the result of a paresis of the phrenic
patients with Parkinson’s disease also have nerve or of neuromuscular diseases such as myas-
PLMS.[27] PLMS also occurs in patients with idio- thenia gravis and myopathies.[89] A disturbed dia-
pathic RBD, narcolepsy and SAS.[74] As a result of phragmatic ventilation is usually compensated
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during wake and non-REM sleep by the activity of ultradian rhythm characteristics of nocturnal sleep
the intercostal muscles and the accessory muscles of indicated a prolonged mean cycle duration and de-
ventilation. During REM sleep, on the one hand, creased stability of non-REM/REM cycle and the
central apnoeas and hypopneas may be increased; on temporal structure of REM sleep was changed, sug-
the other hand, a secondary hypoventilation may gesting that EDS in myotonic dystrophy reflects a
occur. The hypoventilation, caused by a neuromus- malfunction of the circadian and ultradian timing
cular insufficiency, can usually be distinguished as system.[96]

intermittent flat ventilation with intact respiratory The central stimulants methylphenidate[24,25] and
drive and increasing respiratory acidosis from cen- modafinil[21] produced sustained benefit in patients
tral apnoeas and hypopneas with missing respiratory with myotonic dystrophy who experienced EDS.
drive and eu- or hypocapnia. However, an associa-

3.2 Amyotrophic Lateral Sclerosistion of central apnoeas and hypopneas with alveolar
hypoventilation is possible.[90] Obstructive apnoeas

Polysomnographic findings in two patients with
and hypopneas occur mainly during REM sleep in

clinically and electrophysiologically confirmed
neuromuscular disorders.[90] An increased reduction

amyotrophic lateral sclerosis with minimal weak-
of muscle tone is the main pathomechanism for

ness showed profound oxygen desaturations and
obstructive breathing disorders, leading to a collapse

prolonged periods of hypoventilation during sleep.
of upper airways. An additional factor is an adi-

This led to severe sleep maintenance insomnia and
positas, provoked by reduced physical activity due

frequent arousals. CPAP or bilevel positive airway
to the neuromuscular disease[91,92] or by therapy with

pressure (PAP) [bilevel PAP] may restore nocturnal
corticosteroids.[93] Adipositas may lead to obstruc-

ventilation and blood oxygen, and sleep parameters
tive apnoeas on the one hand and to reduced func-

and daytime sleepiness may improve.[97]
tion of the diaphragm and, therefore, to hypoventila-
tion on the other hand.[94]

3.3 Myasthenia Gravis
Therefore, respiratory insufficiency may occur

Polysomnographic studies in clinically stable pa-during sleep despite nearly normal daytime pulmon-
tients with myasthenia gravis showed a prevalenceary function. Measurement of nocturnal blood oxy-
of sleep apnoea of 60%[98,99] to 75%,[93] showinggen and carbon monoxide is useful to establish
mainly central apnoeas and hypopneas, almost ex-respiratory insufficiency, the results of which may
clusively during REM sleep.[98,99] REM sleep andbe sleep disturbances and daytime sleepiness. How-
slow-wave sleep were reduced, sleep profile wasever, polysomnographic data in neuromuscular dis-
fragmented, light sleep stages were increased aseases are sparse.
usually seen in patients with SAS.[98,99] Duration and
severity of the disease, and antibodies against ace-3.1 Myotonic Dystrophy
tylcholine receptors, were not associated with the

Daytime sleepiness is common in myotonic dys- occurrence of sleep apnoeas, whereas an increased
trophy and might be attributed to disturbed noctur- body mass index and a pathological respiratory
nal breathing. In polysomnographical studies, function during daytime was correlated with sleep
50-77% of patients with myotonic dystrophy were apnoeas.[99] Only a few patients in these studies
found to have pathological EDS. These patients did experienced EDS. To date, nocturnal respiratory
not show significantly different quantitative sleep problems are still underdiagnosed in patients with
variables or sleep apnoeas compared with the pa- myasthenia gravis. Nonspecific symptoms such as
tients not experiencing EDS.[24,95] However, there sleepiness, fatigue, concentration and memory prob-
was evidence that EDS in this patient group may be lems could well be symptoms of a sleep-related
the result of a dysfunction of central sleep regulation breathing disorder in patients with myasthenia grav-
rather than disturbed nocturnal breathing.[24,25] The is.
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2732 Happe

Additional to a sufficient treatment of the disor- tients with Alzheimer’s disease.[5,104,105] As a result,
der itself with thymectomy and weight loss, noctur- daytime sleepiness with daytime napping is in-
nal ventilation therapy with CPAP or bilevel PAP creased. The severity of sleep disturbances is known
may be effective. The number of apnoeas were to worsen with increasing memory impairment.[106]

reduced by thymectomy in one study.[93] Drug ther- Sleep apnoea as another reason for daytime sleepi-
apy with pyridostigmine slow release to improve ness is also reported to be more common in dement-
muscle strength during the night is also recommen- ed patients.[107] The decreased proportion of REM
ded.[91]

sleep and the fluctuating level of consciousness in
about 80% of patients with DLB may be a predict-

3.4 Other Neuromuscular Diseases able consequence of the marked loss of cholinergic
neurons. Patients with DLB show an increased ratePatients with post-polio syndrome may develop
of sleep disturbances compared with patients withadditional neuromuscular and respiratory symptoms
Alzheimer’s disease with more confusion on wakingdecades after the acute attack, with additional noc-
and abnormal control of movement such asturnal obstructive and mixed apnoea syndromes or
RBD.[108] A new form of progressive dementia asso-hypoventilation and sleep apnoea attributable to
ciated with hypersomnolence, RBD with oneiricrespiratory muscle weakness. These patients may

experience EDS and may be treated either with nasal behaviour and total loss of slow-wave sleep has
CPAP or with nasal mask ventilation.[100] recently been introduced as ‘oneiric dementia’.[109]

Another study provides evidence that EDS in older
4. Multiple Sclerosis adults may be an early indicator of decline in cogni-

tive functioning and onset of dementia.[110] Thor-
Fatigue as one of the differential diagnoses of

ough assessment of associated psychopathology,EDS is one of the most frequent symptoms in pa-
daytime behaviour, medical disorders, drugs, paintients with multiple sclerosis (MS). However, its
and environmental conditions is needed for optimalpathogenesis is poorly understood. A functional
management.magnetic resonance imaging study could show that

Differential diagnosis of a sleep problem in de-fatigue in MS is related to impaired interactions
between functionally related cortical and subcortical mentia is the basis of rational pharmacotherapy. If
areas.[101] Management of fatigue in patients with caused by illness, effective treatment of a specific
MS often entails both pharmacological and behav- medical or psychiatric problem should help alleviate
ioural components. Recently, both fampridine the sleep problem as well. Changes in the timing of
32mg[102] and modafinil 200mg[22] have been shown drug administration may improve sleep and daytime
to improve fatigue in patients with MS and showed sleepiness. For the treatment of chronic insomnia,
good tolerability. behaviour techniques should always be tried in com-

bination with pharmacological therapy with seda-
5. Dementia tive-hypnotic drugs. The treatment of choice for

obstructive SAS (OSAS) is CPAP. For PLMS, dop-Alzheimer’s disease and dementia with Lewy
aminergic agents are therapy of first choice. RBDbodies (DLB) are progressive dementing diseases
can best be controlled with clonazepam,[111] andassociated with sleep changes. Sleep disturbance
treatment with rivastigmine may correct some of theadds to carer burden and leads to additional pre-
sleep disturbances seen in DLB.[108,112] Recently,scription of medication in many patients.[103] Sleep
positive treatment effects of melatonin[105] and lightdisruptions and sundowning (characterised by twi-
treatment[113] on sleep disturbances[105] and sun-light and nocturnal agitation and confusion), prob-
downing[105,113] in patients with dementia have beenably related to disturbances of circadian rhythms,
reported.are common and troublesome in about 45% of pa-
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6. Cerebrovascular Diseases headache syndromes and other pain syndromes as a
result of chronification of sleep disorders, pain

Patients with acute cerebrovascular diseases have should be treated as soon as it occurs with analgesic
a 5-fold risk increased risk of experiencing OSAS drugs and conservative methods such as physiother-
and related EDS than healthy controls. Frequency apy and application of warmth.
and severity of OSAS seem to be similar in stroke
and transient ischaemic attacks. OSAS in stroke 9. Epilepsy
patients should early be treated with CPAP or
bilevel PAP since it may have implications for pre- Seizures and antiepileptic drugs affect sleep and
vention, acute treatment and rehabilitation.[114] In may lead to EDS. EDS often complicates the clinical
particular, paramedian thalamic stroke may lead to picture of epilepsy, facilitating the occurrence of
EDS since the thalamus is involved in maintenance seizures and aggravating cognition and behaviour.
of wakefulness and promotion of non-REM Patients with epilepsy who are taking antiepileptic
sleep.[115] It is known that daytime sleepiness and drugs are known to frequently report daytime sleepi-
length of nocturnal sleep (>8 hours per night) are ness.[121] However, EDS has been documented in
independent risk factors for stroke. Persons who patients with epilepsy before starting any drug treat-
report both >8 hours of sleep and daytime sleepiness ment or after its discontinuation.[122] Other studies
seem to have a greatly increased risk for stroke.[116]

could potentially show that the degree of EDS in
patients with epilepsy did not differ significantly

7. Head and Brain Trauma from that of patients affected with other neuro-
logical disorders, and that coexisting symptomsEDS occurs in about one-third of patients with
such as OSAS and RLS are stronger predictors ofbrain injuries, with a relatively high prevalence of
subjective EDS than antiepileptic drugs or type andSAS (12%).[117] Sleep-disordered breathing was also
frequency of epileptic seizures.[123,124] A more recenta common finding in patients with whiplash inju-
study[125] prospectively evaluated sleepiness byry.[118] In patients with head-neck trauma, post-trau-
means of the ESS in a series of 244 patients withmatic complaint of somnolence, associated with va-
epilepsy and 205 healthy individuals. Patients withriable degree of daytime functioning, was reported
epilepsy did not show a significant difference in thein >98% of patients. Patients who were in a coma for
ESS score, but suspected OSAS and recurrence of24 hours, who had a skull fracture or who had
seizures were associated with EDS. Nocturnal sleepimmediate neurosurgical interventions were likely
fragmentation and EDS have been reported in tem-to have EDS.[118,119] To date, no specific treatment
poral lobe and frontal lobe epilepsy, namely noctur-strategies are reported.
nal lobe epilepsy.[122] Therefore, epilepsy patients
with persistent daytime sleepiness should be investi-8. Pain
gated by means of neurophysiological testing such
as polysomnography, MSLT and MWT.Pain in general is an important factor in nocturnal

sleep disruption and daytime sleepiness. Headaches, Treatment options in patients with epilepsy who
as the most frequent painful neurological diagnoses, have EDS depend on its origin and might be op-
are often associated with sleep disorders; some timisation of antiepileptic drug therapy, preferably
headache syndromes are even related to certain with monotherapy and treatment of an underlying
sleep phases or circadian rhythms. These so-called primary sleep disorder such as OSAS or PLMS.
sleep-related headache syndromes are specific mi- Sleep hygiene with regular sleep times of sufficient
graine types, cluster headache, chronic paroxysmal length is an important factor in patients with epilep-
hemicrania and the hypnic headache syndrome.[120] sy in order to prevent EDS and seizures. However, it
To date, no data about frequency and aetiology of must be kept in mind that sleep is also a potent
EDS in painful diseases exist. To avoid EDS in activator of seizures and epileptiform discharges,
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since in some patients seizures occur exclusively or Acknowledgements
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