Sleep Medicine and Psychophysiology
S8 - U] 5(1) : 18-33, 1998

0% Mo

QUAFURNH 2] T} 21

Sleep and Epilepsy in Clinical Practice

“fears, rages, deliria, leaps out of bed and seizures during the night” - Hippocrates

¥4
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Chang-Song Kim, M.D.*

Abstract

Sleep and Epilepsy either represent the opposite and independent spectrum of episodic manifestations from brain or closely interact
with each other. Sleep or sleep deprivation may provoke epileptic seizures or activate epileptiform discharges in epilepsy patients

whereas epilepsy may alter the sleep structure. Sleep stages are also known to influence pathophysiology of seizures in terms of

ictogenesis. In this review, the impact of sleep on epilepsy as well as that of epilepsy on sleep are presented. Additionally the

interaction between sleep and epilepsy will be discussed. This review will also comment on the differential diagnosis between

nocturnal or sleep-related epilepsy and various sleep disorders. Finally, clinical application of the above perspectives of sieep and
epilepsy will be suggested for the purpose of a better management of epilepsies.(Sleep Medicine and Psychophysioclogy

5(1):18-33, 1998)
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Table 1. Classification of Epileptic Sezures

3. ZHEel EAIZ0] M2 EF(Table 3)
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1. Patial(focal, local) seizures

Partial seizures are those in which, in general, the first clinical and electoencephalographic changes indicate activation of
a system of neurones limited to part of one cerebral hemisphere. A partial seizure is classified primarily on the basis of
whether or not consciousness in impaired during the attack. When consciousness is not impaired, the seizure is classified
as a simple partial seizure. When consciousness is impared, the seizure is classified as a complex partial seizure.
Impairment of consciousness may be the first clinical sign, or simple partial seizure may evolve into complex partial
seizures. In patients with impaired consciousness, aberrations of behaviour (automatisms) may occur. a patial seizures
may not terminate, but instead progress to a generalized motor seizure. Impaired consciousness is defined as the inability
to respond normally to exogenous stimuli by virus of altered awareness and/or responsiveness.

There is considerable evidence that simple partial seizures usually have unilateral hemispheric involvement and only
rarely have bilateral hemispheric involvement: complex partial seizures, however, frequently have bilateral hemispheric

involvement.

Partial seizures can be classified into one of the following three dundamental groups:

A. Simple partial seizures (consciousness not impaired)
1. With motor symptoms-
2. With somatosensory or special sensory symptoms
3. with autonomic symptoms
4. With psychic symptoms

B. Complex partial selzures (with impairment of consciousness)
1. Beginning as simple partial seizures and progressing to impairment of consciousness

a. With no other features

b. With features asin A. 14

c. With automatisms

2. With impairment of consciousness at onset

a. With no other features

b. With features asin A. 14

c. With automatisms

C. Partial selzures secondarily generalized
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Table 1. Classification of Epileptic Sezures

2. Generalized selzures(convulsive or non-convuisive)
Generalized seizures are those in which the first clinical changes indicate initial involvement of both hemispheres.
Consciousness may be impaired and this impairment may be the initial manifestation. Motor manifestations are bilateral.
The ictal electroencephalographic patterns initially are bilateral, and presumably reflect neuronal discharge which is
widespread in both hemispheres.
A. 1. Absence seizures
2. atypical absence seizures
B. Myoclonic seizures
C. Clonic seizures
D. Tonic seizures
E. Tonic-clonic seizures
F. atonic seizures

3. Unclassified epilleptic seizures
Includes all seizures that cannot be classified because of inadequate or incomplete’ data and some that defy classification
in hitherto described categories. This includes some neonatal seizures, e.g. theythmic eye movements, chewing and
swimming movements.

Adapted form Commission on Classification and Terminology of the ILAE(1981)

Table 2. Intemational Classification of Epilepsies. Epileptic Syndromes and Related Seizure Disorders(ICES)

1. Localization-related

(focal jocal partial) 2. Generalized 3. Undetermined epilepsies 4 Special syndromes
Idiopathic(primary) Idiopathic(primary) 3.1 Withboth generalized and 41 Situation-related seizures
1.1 » Benign childhood epiiepsy with 2.1 » Benign neonatal familial focal seizures (Gelegenheitsantalle)
centrotemporal spike convlsions + Neonatal seizures + Febrile convulsiors
+ Childhood epilepsy with occipital ~ + Benign neonatal convulsions » Severe myoclonic epilepsy in + Isolated seizures or isolated
paroxysms * Benign myoclonic epilepsy in infancy status epilepticus
+ Primary reading epilepsy infancy + Epilepsy with continuous spike  * Seizures occurring only when
» Childhood absence epilepsy waves during slow-wavesleep  there is anacute or
toxix event due to
Symptomatic(secondary) (pyknolepsy) + Acquired epileptic aphasis factors such as alcohol,
1.2 » Temporal lobe epilepsies * Juvenile absence epilepsy (Landau-Kleffner syndrome) drugs,eclampsia,non-ketotic
+ Frontal lobe epilepsies * Juvenile myoclonic epilepsy Other undetermined epilepsies  hyperglycaemia
+ Parietal love epilepsies (impulsive petit mail) 3.2 Without unequivocal * Reflex epilepsies
+ Occipital lobe epilepsies * Epilepsies with grand mail generalized or focal features
+ Chronic progressive epilepsia seizures(GTCS)on awakening
+ partialis continus of childhood + Other generalized idiopathic
epilepsies
Cryptogenic Cryptogenic or sympiomatic
1.3 Defined by: 22 » West syndrome (infantile spasms,
Seizure type (see ICES) Blitz-Nick-Salaam Krampfe)
Clinical features + Lennox-Gastaut syndrome
Aetiology * Epilepsy with myoclonic-astaic
Anatomical Jocalization seizures
» Epilepsy with myoclonic
absences

GTCS=generalized tonic-clonic seizure.

adapted from Commission on Classification and Terminology of the ILAE(1989).
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Table 3. A Comparison of Parametric Studies Classifying Seizures by Occurrence in The Sleep-Wake Cycle

Study Type/Reference Sample Size

Diurnal/Awakening Sleep Epilepsy(%)

Diffuse Eplleps:
Epilepsy(%) plepsy

A. Institutionalized patients

Gowers, 1881-1901 1658

Langdon-Down and Brain. 1901 66

Party. 1931 31
B. Outpatients assessed

for tonic-clonic

seizures only

Hopkins, 1933 336

Janz, 1962 2110

Janz, 1974 2825
C. Outpatients asscssed for main

seizure type

Billiard, 1982 314

45 22 32
43 24 33
45 19 36
Mean % 4 22 34
30 51 19
34 45 21
33 44 23
Mean % 32 47 21
53 15 32
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Table 4. Timing of Generalized Tonic-Clonic
Seizures in Patients with or Without Other

Seizures
Janz(1962)
No. A S D

Selzure Type Patlents (%) (%) (%)
Primary generalized
epilepsies Tonic-clonic 320 300 500 200
Absence and tonic-clonic 157 94.0 40 20
Myoclonus and/or tonic- 111~ 96.0 1.0 30
clonic
Secondary generalized
epilepsies
Partial simple and tonic- 113 250  41.0 340
clonic
Partial complex and tonic- 494 160 580 260
clonic
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Table 5. Etiology of Epilepsies

Janz(1962)

A S D

(%) (%) (%)

Unknown cause 9% 77 47

Organic basis 10 23 43
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(Nocturnal Epileptic Syndromes; NES)

7h Electrical Status Epilepticus during Slow wave
sleep(Fig. 3)

o}E71(5-15/N)e Yede vixd =& 7434
SFTLEA NREM A 3rHA] K 37] 89 85%
o] ¢l 2-2.5 Hz¢ GEDs7} UE3E EFo2 3
31 REMSAJ9] Al2}At}l. REM-NREM #7]1& %
HHoz §AUT. A94 BF o4 ehs 1
22 F7HEAA d Yol Aleplet. ol glrt.

}) Autosomal Dominant Nocturnal Frontal Lobe

A

e



Stage Specific Activation
Including ED in more than one stage
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Physiological Jerks
Physiological hypnic jerks
Fragmentary physiological jerks
Periodic Movements of sleep
Restless leg syndrome
Sleep walking or night terrors
REM sleep behavioral disorders
Pathological NREM fragmentary myoclonus
Sleep Apnea
Jactatio Capitis/corpora
Drug-related nocturnal attacks
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(Benign epileptiform variants)

71 Sharp transients
Smalt sharp spike(Fig. 6)Wicket spike (Fig.
7)Fourteen- and six-hertz positive bursts
(Fig. 8)Six-hertz spike and wave (Phantom
spike and wave)(Fig. 9)
Positive occipital sharp transients of
sleep(POSTS)(Fig. 10)

1} Rhythmic activities
Rhythmic temporal theta bursts of
drowiness (Psychomotor variant)(Fig. 11)
Subclinical rhythmic electrographic
discharge in adults(SREDA)(Fig. 12)
Midline theta rhythm(Fig. 13)
Hypnogogic response(hypnopompic res-
ponse)(Fig. 14)
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Table 6. Epileptic seizures VS. Non-epileptic seizures (from Desai et al., 1982)

Epileptic seizures

Non-epileptic seizures

Characteristics Generalized tonic- Complex partial Psychogenic seizures
clonic seizures seizures

Comparison of Relatively little Wide range of Extremely wide range

questionable seizure vanation in events events, but most of events with bizarre

with known selzure commonare well and unusual behavior

pes described

EEG during seizure Abnormal and Almost always Usually normal and
changed from abnormal and unchanged from
preicial changed from preictal preictal

EEG immediately Almost always Frequently Usually normal and

after seizure abnormal and abnormal and unchanged from
changed from preictal changed from preictal preictal

Relation of attacks Prominent Usually related Usually unrelated

to medication regimen expedally in
severely affected preictal

Onse Usually Usually Often graduai,
paroxysmal, but paroxysmal, but prolonged non-
may be preceded by may be preceded by specific warning
seizure of different type aura of only few seconds ~ period may occur

Primary or Rare; a few patients Unusual, but a few Common

secondary gain

postictal confusion
lethargy, sleepiness

Postictal subjective
complaints
Suggestibility
Recollection of
events during attack

Violent behavior

Age

Gross tonic-clonic
motor phenomena

Tongue biting
Urinary
Abnormal
neurological signs
during seizure

Nocturnal occurrence

Injuries sustained as
a result of event

Stereotypy of
attacks

use seizures for
secondary gain

-Prominent

Prominent if
aroused

None

None

None

Any, past infancy

Always

Frequent
Frequent

May be present
Common
Common

reiatively little
variation

patients use

seizures for secondary gain

Almost always
present and often

prominent but may be mind

Usually prominent;
patient rarely fees well

rare

Usually scant and
most often none

Rare; virtually
always in response
to restraint and not
highly directed
Any, usually>3
years

Rare;seen only in
secondarily
generalized attacks

Rare
Unusual, but not rare

May be present

May occur
Common

Attacks may or may
not be varied, but
usually have some
consistent patterns

Often conspicuosly
absent;patient may
be normal immediately after attack

May be smilling or
laughing after seizure

Occasionally
Sometimes detailed

Rare, though may be
highly directed -

Usually older child or
adult

None, but
resemblance is related
to sophistication of mimicry

Rare
Rare
None

Rare

Rare, but occasionally
occur

Attacks may or may

not be varied;

patterns may

occasionally be widely divergent
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Table 7. Chronic sleep modifications in different types of epilepsies: Generalised epilepsy, partial sccondarily
generalised (P+GAl), temporal lobe epilepsy, Wakefulness after sleep onset(WASQ)is higher than in
normal but lower than in chronic primary insomnia.

Group
generalised P+ GAl Temporal lobe chronic
Normal epilepsy epilepsy epilepsy  primary insomnia
N=17 N=42 N=12 N=38 N=22
Total sleep time (min.) 497+89 501+12 540+40 489.5+10.3 379.8+ 14
Sleep latency (min.) 242+41 28+5 31£10 34.8+4.1 324458
WASO (min.) 143+58 4347 45+8** 52.148.9% 1144 +12**
Sleep efficiency 092+0.1* 0.87 +0.02* 0.87£0.02* 0.85+0.01* 0.70+0.02**
*p<0.02  *p<0.01
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