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The Individual Seizures

1. Partial seizures

A o7 MZ(aura)7b L
ol &1 AFE Galendl| 234
&4 917] Al 71 oA = F
Zo] s @it vl At T BRI Afolo]
o]xe o9l W3} {5 3t} Consciousness@ <5
oA Foizl Aol Uidt Bxte] whge] F=E VehiaL,
Responsiveness®@ @<t W ol ot gixpe] 5hg

< Vet

2& rE
.
e
i)
_lZ‘_,
lo
it
e
e
=

1) Simple partial seizures

Hippocrates® ©|#13t WaEo] ¥&2ge] wigiH #-9

oA AZFETE AL 493, Bravais® Charcotso|
Bukzlo] Whafa] 7]&slt. 1870 Fritsch®t Hitzigs
£ ZE2AHAN e AVIAFE T WS A4S

213



Table 1. Classification of epileptic seizures

1. PARTIAL (FOCAL, LOCAL) SEIZURES

Partial seizures are those in which, in general, the first clinical and electroencephalo-graphic changes indicate initial activation of a sys-
tem of neurons limited to part of one cerebral hemisphere. A partial seizure is classified primarily on the basis of whether or not cons-
ciousness is impaired during the attack. When consciousness is not impaired, the seizure is classified as a simple partial seizure. when

consciousness is impaired, the seizure is classified as a complex partial seizure. Impairment of consciousness may be the first clinical
sign, or simple partial seizures may avolve into complex partial seizures. In patients with impaired consciousness, aberrations of behavior
(automatisms) may occur. A partial seizure may not terminate, but instead progress to a generalized motor seizure. Impaired cons-
ciousness is defined as “the inability to respond normally to exogenous stimuli by virtue of altered awareness and/or responsiveness.”
There is considerable evidence that simple partial seizures usually have unilateral hemispheric involvement and only rarely have bi-
lateral hemispheric involvement : complex partial seizures, however, frequently have bilateral hemispheric involvement. Partial seizures
can be classified into one of the following three fundamental groups :
A. Simple partial seizures
B. Complex partial seizures

1. With impairment of consciousness at onset

2. Simple partial onset followed by impairment of consciousness
C. Partial seizures evolving to generalized tonic-clonic convulsions (GTC)

1. Simple evolving to GTC

2. Complex evolving to GTC (including those with simple partial onset)

Clinical seizure type EEG seizure type

A. Simple partial seizures (consciousness not impaired) Local contralateral discharge starting over the corresponding area
of cortical representation (not always recorded on the scalp)

1. With motor symptoms
a. Focal motor without march
b. Focal motor with march (Jacksonian)
c. Versive
d. Postural
e. Phonatory (vocalization or arrest of speech)

N

. With somatosensory or special-sensory symptoms (simple hallucinations, e.g., tingling, light flashes, buzzing)

a. Somatosensory

b. Visual

¢. Auditory

d. Olfactory

e. Gustatory

f. Vertiginous
. With autonomic symptoms or signs (including epigastric sensation, pallor, sweating, flushing piloerection and pupillary dilatation)
. With psychic symptoms(disturbance of higher cerebral function). These symptoms rarely occur without impairment of cons-

ciousness and are much more commonly experienced as complex partial seizures.

ESNOY)

a. Dysphasic

b. Dysmnesic (e.g., deja-vu)

c. Cognitive (e.g., dreamy states, distortions of time sense)
d. Affective (fear, anger, etc.)

e. lllusions (e.g., macropsia)

f. Structured hallucinations (e.g., music, scenes)

B. Complex partial seizures {with impairment of consciousness : Unilateral or, frequently, bilateral discharge, diffuse or focal in
may sometimes begin with simple symptomatology) temporal or frontotemporal regions

1. Simple partial onset followed by impairment of consciousness
a. With simple partial features as in A.1 -4 (followed by impaired consciousness)
b. Without automatisms
2. With impairment of consciousness at onset
a. With impairment of consciousness only
b. With automatisms

C. Partial seizures evolving to secondarily generalized seizures  Above discharges become secondarily secondarily and rapidly
(This may be generalized tonic-clonic) generalized
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Table 1. Continued

1. Simple partial seizures (A) evolving to generalized seizures

2. Complex partial seizures (B) evolving to generalized seizures

3. Simple partial seizures evolving to complex partial seizures evolving to generalized seizures
. GENERALIZED SEIZURES (CONVULSIVE OR NONCONVULSIVE)

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.

Clinical seizsure type EEG seizure type

A. Absence seizures
1. Typical absence Usually regular and symmetrical 3 Hz but may be 2- to 4-Hz
spike-and-slow-wave complexes and may have multiple spike-
and-slow-wave complexes.
Abnormalities are bilateral

a. Impairment of consciousness only”
b. With mild clonic components®

¢. With atonic components®

d. With tonic components®

e. With automatismsa®

f. With autonomic components®

2. Atypical absence EEG more heterogeneous ; ) -
may include irregular spike-and-slow-wave complexes, fast ac-
tivity or other paroxysmal activity. Abnormalities are bilateral
but often irregular and asymmetrical.

May have :
a. Changes in tone that are more pronounced than in A. 1
b. Onset and/or cessation that is not abrupt

B. Myoclonic seizures, myoclonic jerks (single or multiple) Polyspike-and-wave or sometimes spike-and-wave or sharp and
slow waves®
C. Clonic seizure Fast activity (10 c/sec or more) and slow waves ; occasional

spike-and-wave patterns”

D. Tonic seizures Low voltage, fast activity or a fast rhythm of 9 - 10 c/sec or more,
decreasing in frequency and increasing in amplitude®

E. Tonic-clonic seizures Rhythm at 10 or more c¢/sec, decreasing in frequency and in-

creasing in amplitude during tonic phase, interrupted by slow
waves during clonic phase”

F. Atonic seizures (astatic) Polyspike-and-wave or flattening or low-voltage fast activity”

. UNCLASSIFIED EPILEPTIC SEIZ

Includes all seizures that cannot be classified because of inadequate or incomplete data and some that defy classification in hitherto des-
cribed categories. This includes some neonatal seizures, e.g., rhythmic eye movements, chewing, and swimming movements.

V. ADDENDUM

Repeated epileptic seizures occur under a variety of circumstances :
1. As fortuitous attacks, coming unexpectedly and without any apparent provocation.
2. As cyclic attacks, at more or less regular intervals(e.g., in relation to the menstrual cycle or to the sleep-waking cycle).
3. As attacks provoked by :
a. Nonsensory factors(fatigue, alcohol, emotion, etc.)

b. Sensory factors, sometimes referred to as reflex seizures.
Prolonged or repetitive seizures (status epilepticus). The term status epilepticus is used whenever a seizure persists for sufficient length of
time or is repeated frequently enough that recovery between attacks does not occur. Status epilepticus may be divided into partial (e.g.,
Jacksonian), or generalized (e.g., absence status or tonic-clonic status). When very localized motor status occurs, it is referred to as ep-
ilepsia partialis continua.
°T. A. b-f may be used alone or in combination. ®Combinations of 1. B-F, e.g., B and F, B and D.
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Table 2. Semiological seizure classification

Table 3. Working groups for the classification task force

Epileptic seizure
Aura
o Somatosensory aura®
o Auditory aura®

o Olfactory aura

Autonomic seizure”
Dialeptic seizure®
o Typical dialeptic seizure®
Motor seizure®
o Simple motor seizure®
Myoclonic seizure®
Epileptic spasm®
Tonic-clonic seizure
o Complex motor seizure”
Hypermotor seizure®
Automotor seizure”
Special seizure
o Atonic seizure®
o Hypomotor seizure”
o Negative myoclonic seizure®

Paroxysmal event

o Visual aura®
o Gustatory aura®
o Autonomic aura®

o Psychic aura

Tonic seizure®
Clonic seizure®

a

Versive seizure
Gelastic seizure
o Astatic seizure

o Akinetic seizure®
o Aphasic seizure”
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t}. 18873 Charcott 7 dzls
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7% B, B 99 94 FHE 94 Wire &y,
epileptic march@d-& Rol7| = 3}, A Yrke F =9
wheba] o2l B ot Halddte] Yeh | = i)

Hul Aol A Ji7Re] AAF-AE Jeh= A zEdE s
o] A7) AHEAA T vh2Y] Wio] GEe|vt £
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dLAEe] ety
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EXnH) (Todd's paralysis)z2hal 3
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Working group on descriptive terminology for ictal phenomena
Working group on classification of epileptic seizures

Working group on classification of epileptic syndromes and
diseases

Working group on classification functional disability due to
seizures or epilepsy

3t} clonic, tonic, postural, or phonatory seizuresel

e Ahel SHEe hest et

3) Clonic seizure
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4) Tonic activity

A&H & A AP AP EE Holn BERLFY
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5) Postural activity
732 7d o] FAl Bew BpA| 9 A|ZE e TRl Ve
1y, EAA R FF ZEEN 34 ARG AH U

eht

6) Versive seizures
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7) Phonatory seizures
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With somatosensory or special sensory symptoms
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Table 4. Principal ictal psychic phenomena

(a). Perceptual hallucinations/illusions
Visual
Auditory
Olfactory
(b). Mnemonic
Déja
Jamais vu
Memory recall
Memory gaps/amnesia
(). Emotional
Fear
Sadness
Pleasure
Sexual emotion
Emotional distress
Anger
(d). Other
Change in reality
Depersonalization
Feeling of a presence (“as if someone is nearby”)
Forced thinking
Distortion of body image

Ul 2 Folle TS, TE] 7PY E5b ol A&7
Zg50] o] BHE7|% gh(Table 4). Gelastic laught-
ere AEgN=A EREAME k™ hypothalamic ha-
martoma ™ =& vERdT}

10) With autonomic symptoms
oF 200 ARE visceral aura’t 1Hde & FHE
o1& =]olz om 1973 Trousseaus= visceral epilepsyol
3l 71€3d T, Gowerse A4 3] - A28 2 2kxt
9] 18%llA AXFAC R visceral v A-ELIEFE]
vehdthar el
AAEe AR Faugiliges oA A,
central autonomic networkell 28} @& B
A =+=4 hypothalamus, insula and medial frontal
cortex, amygdala and stria terminalis, periaqueduc-
tal gray matter, parabrachial complex, nucleus tractus
solitarius, ventrolateral medulla 5°] ©] networke]
&3t}
BEZEguRb A gutonomic seizures’t WERE 7]
o 9 A3 Qo] FHZ AR AokE7] W ol
o AR A ARl & dojue ot
AA 9 A sl Ezke] Ao FH3] wEelt.
AAE A, 8], 2s)AEH, pilo-
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Table 5. Clinical features of simple autonomic seizures

Abdominal sensations

Apnea
Arrhythmias/bradyarrhythmias
Chest pain

Cyanosis

Erythema

Flushing

Genital sensations/orgasm
Hyperventilation

Lacrimation
Miosis/mydriasis/hippus
Palpitations

Perspiration

Pilomotor excitation
Tachycardia

Urinary urgency/incontinence
Vomiting

motor, pupillary sphincter 5ol J3E& nx2E FE,
st S22 39, B3 B AR S48 Ue
g % YH(Table 5). 32 942208 FoaiAu vze
T Fdzte @ Jep ) E 3tk $2 mesiobasal lim-
bic selzures &
R =

frontal, orbital, or opercular seizures

11) Complex partial seizures

Hughlings Jackson®] & 25 #art 9lE 81
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Bt ©] & uncinate fitsgh W31, 19379 Gibbs%
< oldd HNES FNEEA AR (psychomotor
seizure)olgta &Yt o]F AHFA HH)E(invasive
EEG recording) < &3t HA&5A4 Aadzts) 25
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IR L}E‘rlﬂx dethe A& 9 =, 1)
T AEdgo] HANE AvdE A4¢e 259
zke] zhdo] ojH i A& oA FU, E3 v &
dizlo] WMAK R A9E2] s A *
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EEizto 2 Folsn. AFsEold dEo] B
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Table 6. Frontal lobe seizure types related to specific regions of
seizure origin

SMA seizures

Cingulate seizures

Anterior frontopolar seizures

Orbitofrontal seizures

Dorsolateral seizures

Opercular seizures

Motor cortex seizures
Adopted from Classification, 1989

Aol T d LR FELA o] glE W o] AE o
Uehe ¢ I B A28 3Fo] 94l vEo Yt
=, eating(chewing, swallowing), mimicry, ges-
tural, ambulatory, verbal automatism¥e] = ©f.?
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dial origin)# &A1 A7) (ateral origin)3te] 72+
< AAET 4R g S99 A$E audi-
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2 YehA T, WESR719oM = o3 a ddEe] dEe
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AETT L 34T AT = & VR gen P &
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2. Generalized seizures

1) Absence seizures

Poupart(1705:d)ell &34 A& 7]E=HIH 2™ Sauer
+ Pyknolepsyzh= 8§18 AH83190 3 Adie: “frequent
daily attack’ @2 7]1%319{t}. Absencezl= &0l Cal-
meildl] ©J8] “a fleeing of the spirit from the eyes™ <]
"2 AM8E Qe o] petit malol } absenceS-C.
2 Z8&85o|A fr}. Gibbs(1935)9F Lennox(1950) &
A absence seizure)9] 5421 ¥ 9}4719) gpike-
and-wave paroxysmS Hulga Al&a0l vte -4
o 7R O] WL o] HHRLAIIES olsfslA I

o] W] HHAQ g ARAGEA o4 ado] Tyt
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Table 7. General characteristics of frontal lobe seizures
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Table 10. Features suggesting parietal lobe seizures

Rapid secondary generalization

Focal clonic motor activity with or without march

Prominent asymmetric tonic posturing

Complex, bizarre motor automatisms

Explosive onset and sudden ending with minimal postictal con-
fusion '

Frequent, brief seizures, often in clusters

Status epilepticus of all types

Table 8. Features of supplementary motor area seizures

Frequent, brief seizures occurring in clusters

Explosive onset and offset with no postictal confusion

Nocturnal preponderance

Prominent tonic posturing, usually of the contralateral upper ex-
tremity

Contraversive head and eye deviation

Preservation of consciousness in some

Postictal Todd's paresis (mild)

Initial characteristics of parietal lobe origin

Contralateral paresthesias

Contralateral pain

Gustatory hallucinations (parietal operculum)

Other less common parietal lobe symptoms (autopagnosia, limb
movement sensations, idiomotor apraxia, thermal sensations,
unpleasant sexual sensations)

Nonspecific symptoms (choking, nausea, vertigo, disorientation,
and language disturbances from the dominant parietal lobe)

Characteristics of spread
Asymmetrical tonic posturing
Arrest reaction
Automatisms resembling those seen in typical MTLS

Table 11. Clinical features of absence seizures

Table 9. Features suggesting occipital lobe seizures

Characteristics of occipital lobe origin
Elementary visual hallucinations
Ictal amaurosis
Eye movement sensation {usually without detectable movement)
Tonic or clonic eye deviation (usually tonic and contralateral)
Prominent forced blinking or eyelid flutter

Characteristics of spread

Focal sensory and clonic motor activity
Asymmetrical tonic posturing

Formed visual hallucinations

Automatisms resembling those seen in typical MTLS

Cognitive impairment : staring gaze, change of facial expression

(94%)

Type 1 : ocular motor
Productive (89%)

Rhythmic lid/eye clonic tonic

Type 2 : nonocular
Sporadic motor (11%)
Sporadic myoclonic tonic

retropulsive predominance without

Oral and nonoral automatisms Oral automatisms
(march)

EEG : background normal

Generalized> > > regional
Ictal : fast rhythmic SW

Slowing focal abnormalities
Generalized > regional
Slow rhythmic SW

Duration long (often 5—15 s or  Duration short (often <10 s)

even longer)

2l gke) sl Fol vEhta FRoAM 302 A% A
& oy EAAQ] ¥ A7 bilaterally synchro-
nous 3 Hz spike-and-wave complex® & $91t}.” H]|
AY A Al A JdH oz ERREER 2o
ozl g HuHAlZA FPEstodof dth(Table 11). 3H&71
HAZAY) oF 8% = AR B 2 A A Edh, HE
ol B AME Jepdth AA @3 k] 15~44%¢A
V&R o] glom 2 faa QAv) o] Wzte] Hlow
g8k Tk

2) Tonic-clonic seizures(GTCS)

I wRE ZleHEA" o (HEEERe 184171
grand mal °lgtx PR, DA = Sl 7
£33 Hejojrt. E‘l‘% g} ]/\1‘— R E s AXHAFS A
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SW, spikes-and-waves.

o o] 22l AR £
AR 2l 4182 A=, A5l e

e 7%}1*&73 o] AAA ek,

AR 4Y7IE 94 BB

of H%}ﬂa 3heq 01557“‘31r(Tabl 2, 13). 8% prolactin®
A BE EAS o 208 ﬁﬂrﬂ F 7182 o) vl 5~
30MA = Zvtetrz 7P 7 # g (pseudoseizure) & 4
A A g ® Azd o] #dA], A EAF 7]
o7t EAHE o= o3 A MAldAT g om
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Table 12. Transitory changes following a generalized convulsive seizure

Tissue Value Change
Arterial blood pH Decrease (usually>>7.0)
Serum Glucose Increased up to 12 mmol/L(decreases in status epilepticus)
Serum Creatine kinase Increased
Serum Lactate Increased
CSF Cell count Usually normal. Consider inflammation if elevated after a single seizure or > 10

cells/mm?® after any number of seizures.

Table 13. Circulating hormone changes following GCS

Hormone Change

Prolactin Increased

ACTH Increased

Cortisol Increased

Vasopressin Increased

Growth hormone Increased

B-endorphin Increased

TSH Inconsistent change
e 417 ot Istirie] o)Eeopet et s @aAA
ZHd o] 7l&EH o] YEeAE LA Y, AFA Q) AAA
A4 -9 2oht wQolAE 28D 594 B
Al

3 7+4 (idiopathic generalized epilepsies)& 712 &

oIVt AlEr] 28lm AAA7 W F2 Jelhdu) ®

¢

B

3) Myoclonic seizures

Herpin(18679)+ , 1899939 Ra-
bot= myoclonies epileptiqueszti 893 JanzE im-
pulsive petit mal ©]2kx FH3}H )

A TS AaHn &4 Yolue (shock-
like contractions) d=Zelv A7t Ex F3kA] Tl 54
Aoz vy, fas Ailez Jeprx i} iz
Al 2R =AY 22 (agonist muscles) @ 23 (an-
tagonist muscles)d] BAFEHAGE & ¢ G 4
Folv A 2 o F2 Jehta o8 37N &

Ao 7 B 4= 9h

Hallet2 o] a2t A

clonia, 2. Reticular reflex myoclonia, 3, Primary generalized

secousses@hz 31

(1. Cortical reflex myo -

epileptic myoclonia) = 7911, epileptic myoclonia®
A dofvhs $714 295 g oA d S JR
ATk 3L, reticular reflex myoclonia® th7j ¥
P dolzta et ®

Myoclonic jerks of spinal cord disease, dyssynergia

5k

¢

cerebellaris myoclonica, subcortical segmental myo-

220

clonus, paramyoclonus multiplex opsoclonus-myo-
198k 7HA A 27T

w873 d= %%QOWOF ?‘&D}.

4) Clonic seizures
A A9 glo] ¥hEA<Q =]
tictal phasex ¥¥rHow #Hrl YR El
(generalized convulsive seizures)& 7FAA A&
AlZpE o] AR gAH ez Afse=

seizure Y&& Holr|= 3},

“clonic-tonic—clonic’

5) Tonic seizures

Jacksons(1902'd)°] “axial type & AAAAH L A&
B399 3, Lennoxe ©2g WS convulsive var-
ientsZ 71&sl et dtdo R ¥ sl g How
HAHHEA Fo] Feol AT sla, oju dZ9 A
Zho] WMati T2 ‘E%Z] TEE A2 Addoly, B3 A7
gdigoila. W, &, Azt Ad Bo] YEh W x &
t}. Gaustaute °] HRES A 7EE 2 2(1. tonic “axial’
seizures, 2. tonic “axo-rhizomelic’ seizures, 3. tonic
“global” seizures) ¥-F3l9TE? $34 Ao} 7443} A
FENE oA F2 Ve 71E Azl 2w
SoA @3 & o o] & dojueg AP 9ot A A
TAlE gt Aol £

6) Atonic seizures

Hunt(1902¥)7} falling seizurese] tis] &0 A
A8 71<8PaA “static epilepsy 2 BHsFER, Len-
nox(194593)+= akinetic seizures@ti &%ith. Gastaut
(19661)= Lennox-Gaustaut syndromeolA falling sei-
zures’t EAF 02 eSS B sl 1981d ICESe)
A atonic seizuresghe §018 AMESII T astatic sei-
zures$} drop seizures® ]2 A3 F0] hetero-

geneous epileptic seizurese]t}h.?
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o] AAgzate 27149 atadl AR AN 259
et 2A5] el % lai(head drop with slack-
ening of the jaw, dropping of a limb), A& Wel& &
E 389 0457} Azl A 8BS A AR F
ol 2#HA)A €t} Dravet & H|TQ. ¥ 5 ZHA AR %
polygraphys ©]-&3t epileptic drop attacksZ 4l 7}
A8 (1. pure atonic seizures, 2. myoclonic-atonic sei-
zures, 3. myoclonic seizures, 4. tonic seizures)2.
E738159tH% pure atonic seizuresi= 9380 FAH A
briefe} prolonged typel.& WFoiZlt} ™ w7t 7 Aot
narcolepsy cataplexy syndrome$<lA Webd ¢ gle
B2 788 g3t} o] AAEAe] HyAe & B2
subcortical =¥ cortical mechanisme] AAIHA}. fel-
bamate$t lamotrigine2 A1$13F UwA] A2 &
245 gon callosotomy’} F X & olt}.

N
VS
Kol

719l &3t

1) Neonatal seizures

Lombroso(1974) =
%3 Volpe(19733)% “subtle” seizuresztal AFSIAT
o] A#RLe fyll-term infantolA AF 45 ojufjo] LAY
3= Aog HouolA g dAddE HEo|Holn th
oFgl FelE Bth Mizarahi®t Kellaway 52 thret FH|
o] Q] AFoFAr-E Kol o] AR TR Y] EFE Attt

“minimal’ seizuresgi H 3}

Summary and Conclusions

AR /\}%5157_ U 1981 ICESE HeslaL,

3. Unclassified epileptic seizures
d7lole FAGIdAY &

chewing, swimming movements, jittering, apnea) <

F20 volez <8 ¥R
o 4 & gl BE daese] TP Goblel B4

3l tF-Ee] 7HawkE o] (thythmic eye movements,

L olgfste 7| BAERA IFE
b‘o% &3] olfste Aol ZHl g
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