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—Abstract—

We investigated the postictal EEG and semiology in temporal lobe epilepsy in
order to evaluate their possible clinical utility. Fifty four well lateralized
seizures in 10 patients, recorded during presurgical evaluation, were analysed in
regard to the frequency, pattern and location of the EEG activity(42 seizures
with scalp-sphenoidal electrodes, 27 seizures with intracranial electrodes).
Postictal EEG changes were very heterogenous, at best categorized to several
patterns: @ 84 slowing @ attenuation @ spike activation, among them 610
slowing was most frequently encountered. The lateralizing value of the earliest
pattern was 59.3% using intracranial electrodes but only 23.3% using scalp-
sphenoidal electrodes. Postictal semiology also showed a variety of behavioral
manifestation such as confusion (81.5%), lip smacking(40.7%), hand automatism
(18.5%). Lip smacking was more often seen following the left temporal
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seizure(16 out of 22, pd0.05). Behavioral distinction between ictal and postictal
semiology was not possible. Postictal EEG and semiology appears to be
consisting of heterogenous mechanisms and wide spectrum. We feel that the

clinical utility is limited.
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SSRO: Scalp-sphenoidal recording only
ISSR: Intracranial and scafp-sphenoidal recording
IRO: intracranial recording only

Fig. 1. Electroencephalographic recording techniques of 54 seizures
from 10 patients with temporal lobe epilepsy.
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Table 1. Clinical seizure types and EEG seizure patterns

Clinical seizure types Number Percent
Complex partial seizure (CPS) only a4 81.5%
CPS with secondary GTC* 10 18.5%
Total 54 100.0%
* GTC: Generalized tonic clonic seizure
Table 2. Blectroencephalographic seizure patterns
EEG seizure types Number Percent
Focal only 15 21.8%
Focal becoming bilaterally synchronous 2 40.7%
Focal becoming grand mal 9 16.7%
Focal becoming independent bilateral 8 14.8%
Total 54 100.0%

o AN E YaAde P 2 URE &
Ax, AEY 7HA (lateralizing value) & B2 &
fes, $Fe 9484 #% (clinical seizure
type), @2 H%F3 (BEG seizure pattern),
HAEARL aPn BAYF 9Py (postictal
EEG pattern) § B33l 9%& & A= 42
ol 9 R 7K 829 W54 A= (lateraliza-
tion concordance) Aol d#dE& Az AR
o %, $RF 9AME $F B s, a9
o B34 7AE B olEe A% Chi-
square A& 3L, YIS 923 K3 9
A%AEE Fisher?] A4 AAH(Fisher’s exact
test) & 2 EAT
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Se, 5443 F2%(focal only)el 1561
(27.8%), F27WA F5FA4 (focal becoming
bilaterally synchronous)®] 221 (40.7%), F4
7AA &2 (focal becoming grand mal)el 9
A (16.7%), 283 FAAN FEEHA (focal
becoming independent bilateral) o] 8¢l

(14.8%) 9AtH(Table 2).
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BAAF 27] S22 (initial postictal EEG
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(regional € to 9 slowing, Fig. 2), =44 24
(regional attenuation, Fig. 3) ® ZFshyg
(spike activation, Fig. 4) §¢ 27e] BAAR
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B2, 2930 JAPRe Jupe] o] WaR 4
she} Fre 3eld 71 A= Bkt

SSR@2eD)eld F24 6 B & At 371 (88,1
%), F2 A 40(9.5%), SRR 1(2.4%)
A3, IRETD AN F248 0 8 0 A3t 1590 (55.6
%), F279 344 991(33.3%), I9TE 34 (111
%)2, SSR % IR % 324 6 9 & N3} 7%
B NES vy

WALE Hage] WAANE Hole 3o ¥
T} QA3 vehte 93 dARE R A4
€, SSRelA 21.4% (42¢1F 9), IReIA
59.3% (27913 1601} 2 20kA] ¥& YA & Bo|
A @gtert SSREx} IR] &Y A7t £ A
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Fig, 2. Postictal regional @ to 8 activity on scalp-sphenoidal electrodes.
Spl: Left sphenoidal electrode Sp2: Right sphenoidal electrode
A Well developed rhythmic @ activity on right mesial temporal area(ictal onset)
B: Bilateral synchronous rhythmic ¢ activity on temporal area (contralateral propagation)
C: Postictal regional 4 to & activity on right temporal area
HF: High frequency filter I 50 &

Sp1-Ref
Spa-Ref 1

T
cz-mef 1
T

Table 3, Postictal electroencephalographic patterns

Scalp-sphenoidal recording ial recording

Number Percent Number Percent
Regional @ to & 37 88.1% 15 55.6%
Regional attenuation 4 9.5% 9 33.3%
Activation of spikes 1 2.4% 3 11.1%
Total 42 100.0% 27 100.0%
Ipsilateral change” 9 2.4% 16 59.3%*

* Ipsilateral change: Postictal changes concordant with the side of EEG ictal onset
** pl0. 01 (¥ test)
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Fig. 8, Postictal regional attenuation on depth electrodes.
LTD: Left temporal depth recording RTD: Right temporal depth recording
A: Well developed rhythmic fast activity on right mesial temporal area(RTDI, ictal onset)
B: Build up of high amplitude rhythmic sharp waves on right temporal area and contralateral

propagation to the left temporal area

C: Postictal attenuation on right temporal area

HF: High frequency filter I: 200 &/

& BdE & 4 ATH(p0.01, Table 3).
3, E&Y skl YR ozl eIkt

SSRe IR 2ol watel 934 9, WA
vk, WAAEAE B AR Hokad e
AAEe] WEHY Y=o ARAYL BT Ak
T SSRelM @A Hstdd R WAREARI)
ov] 993, WAA Hshepge] AN FREY
49 A%, WHAEALe] #e A97t Ao
W& 7M7)t Eskoh(Table 4). ReIME w22
SAIZEE WAAF Hstae] ov] AR, WA
&AIRk] FE A4 WHAF Wpae] Fa4

oA Fohigel 3¢ VA A7 wtoh
(Table 5).
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AlF 10¢l), Fo] 9.3% (5401% 5ef), 2l 3
W, I, W7 Azt 1.9% G44F 190) & B
EFU 1Y £ FIAT olF T o
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Table 4. Fmozs influencing lateralizing concordance in scalp-sphenoidal recording
Fisher’s exact test)

Non-lateralization Lateralization Significance
1) Clinical soizure type
Complex partial seizure (CPS) 23 9
CPS with secondary GTC" 10 0 0.05850
2) Electrical seizure pattern
Focal only 5 2
Tocal becoming bl]aurally synchronous 18 4
Focal becoming grand m: 9 0
Focal becoming ndependnt, biateral 1 3 0.02206
3 Dumuon of seizure
nds 2 9
secon 1 0 0.04379
4) Postictal pattern
Regional & to & 29 8
Regional attenuation 4 0
Activation of spikes 0 1 0.00262

* GTC: Generalized tonic-clonic seizure

Table 5, l-acwxs mrluencmg lateralizing concordance in intracranial recording
& Fisher’s exact test)

Lateralizati Sigoificance

1) Clinical seizure type
Complex partial seizure (CPS) 8 15

CPS with secondary GTC* 3 1 0.13082
2) Electrical seizure pattern

Focal onl 1 9

Focal becoming bilaterally synchronous 4 3

Focal becoming grand mal 2 1

Focal becoming independent bilateral 4 3 0.09749
8) Duration of seizure

0 - 90 seconds 3 14

> 90 seconds 8 2 0.00145
4) Postictal pattern

Regional  to & 10 5

Regional attenuation 1 8

Activation of spikes 0 3 0.00413

* G'1C: Generalized tonic-clonic seizure
Table 6. Postictal semiology according to seizure onset side
Right side onset (%) Left side onset (%) Total (%)

Confusion 22/29(15.9%) 22/25(88.09%) 44/54(81.5%)

Lip smacking 6/29(20.7%) 16/25(64.0%)" 22/54(40.7%)

Hand automatism 5/29(17.2%) 5/25(20.0%) 10/54(18.5%)

Sleop 3/29010.3%) 2/25(6.0%) 5/5409.3%)

Spitting 0/29 1/25(4.0%) 1/54(1,9%)

Vocalization 1/29(3.4%) 0/25 1/54(1.9%9)

Wandering 1/29(3.4%) 0/25 1/54(1.9%)

“p (0.05 O -test)
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Table 7. Postictal semiology according to clinical seizure type

CPS* only (%) CPS with GTC™ (%) Total (%)
Confusion 34/44(17.3%) 10/10(100.0%) 44/54(81.5%)
Lip smacking 22/44(50.0%)""* /10 22/54(40.7%)
Hand automatism 10/44(22.7%) 0/10 10/54(18.5%)
Sleep 5/44(11.4%) 0/10 5/54(9.3%)
Spitting 1/44(2.3%) 0/10 1/54(1.9%)
Vocalization 0/44 1/10(10.0%) 1/54(1.9%)
Wandering 1/44(2.3%) 0/10 1/54(1.9%)

* CPS: Complex partial seizure
** GTC: Generalized tonic-clonic seizure
5 C0.05 (-test)

fcq*iﬁ FleI( A i A .\J\/\ by /oty Py
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LFOQ—HeIf o e r P N .
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Atoz-Ads /“\/M f " '\VA AP A

Rt03-Adt | ’M\,MW/%N nf\’ ‘ Wit

Fig. 4. Postictal activation of spikes(black arrow) on foramen ovale electrodes
Lfo: Left foramen ovale electrode Rto: Right foramen ovale electrode
A: Well developed rhythmic sharp waves on right temporal area (ictal onset)
B¢ Bilateral synchronous rhythmic activity mixed with spikes(evolution and contralateral
propagation)
C: Postictal activation of spikes on right temporal area
HF: High frequency filter I: 100 &/
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gfled, Jutle $3UNTRTRE AFUTAA
WA (2541F 1690, P<0.01, Table 6) 133
ANFAHAYZ RN B} B3R (4]
% 2241, p0.01, Table 7} $AHH 27t A
s BFEAS.

vz

Kaibara% Blume(1988)& 4518 %ol %
AaF Matade F24 8 A, Fa4 24, F
g 3 E§27 (multiple postictal pattern) &
71ERn, & A7 AR} sRAE 328 A
si7h 7Hg dasga JoHE7%, 514 29¢). °l
F ARG B3Y 9AEE 68.6% (5113 BeA) =
2 @7 AR 23.3%80 953 wged o
@ Aeole T A77F B < 82 s
A #40] 94 @ 94 7198 £E 2E
Aoz AL2€d. Hufnagel (1995 & A=t A
FE §% 713004 EAAF M oHpostictal slow
foci, PISF)9] 2e & <|3034e) 7 & B7keh
Aes, 85% 9613 82¢0)olM THAE Msirt 2
A7RA19 (lobe of seizure onset) oA FEHe], &
A79 R WHY GAE 59.3%% vlad 2
ol & Bgrk. EF olES B3] J5ha BART
Az} WdE] vehte SR 3¢ 393
AFol A% FGhoh EF, T35} (Kaibarash
Blume, 1988; Walczack ¥, 1992} %35
(Hufnagel §, 1995)°14 S&d 221%F At
E% 2549344 (extratem-poral lobe epilepsy)
Boh 325G WNs) 2Fd0e BuE §
& ol g FAAF Hade] §3) FFIAANA
<97} wrhe A& A3T FAch

F2 0L AT} T2 FH 5 F AR Y
A Hskrge] ABARH Ade ofy F4
A gout, a4 e THYES FRIA
2= FhAA 4732 E24 (inactivity) o o
8 471 ZeZ (Matsumotost Ajmone Marsan
1964; Ajmone Marsan 1969), T84 &3
(polymorphic delta)& 222} Qo] 7153
22 @74 /3¢ (deafferentation) 7t 7] &
222 (Aminoff 1980; Sharbrough, 1982) 4%
A3 Ok AT S5l yehte 7ide

AES BEY Ikt BEY P2l o3 AYY
ZFA%3 (spontaneous epileptiform activity) 7+
%7t817] A€ot (Heinemann et al., 1986;
Somjen et al. 1986).

Devinsky (19942 Z%e 2 7155184,
AU AL FH AT, 2, Awy R
AYF AFFE FHOR FFEUI APy Y
HAF JEPEE Avjugch ojge WAAF
FHol%, B2 AGRPY, 223 P9 £} Fol
TR WS ¥4 V15 BIs, 1A
o A Ut 249 Jlede A7 e A8
% W3sh Fakhoury 5(1994)& 3% F%99
FoE vlmdged, g eARF 43T A
< A% 2590AINL FBE 5 Aok B @
T EARTA AARA AN BAE AR
WRAL, e Mde PAE B 2 A
€ Ay FEst A <t B AEHY 9
£l AARL 7Kt SlE Aoz AEd. ol
3} o] WAAF ¥zl 9AFEL IGIT
Y E Heoln], ole 4 7 A= g 7134
71%ke Aoz 4ZEn. 23y, SSReM IR 2
FolA ERRE gsade] 9349 A HaA
23, GUTE IS FEHE HE TPl
glomz 937 fe8e I3 AWHA Aoz 4
Zge, goz o W hAE o8] Hute] 3
A BAE S S ATVEA B B3R
Agd ©1F F gleslE |ddt

v.E B

ol Behold 3712t vt e-Hst ZAHEAL
€ %8 $€3 7} (presurgical evaluation) &
T ZFENE B4 JFLRHFT Hstad R
9938 78T, 1§ T3 ¥4A Aed
P8 WA sgen, F2 Ade e
Z.

1 EAAY Hiade, F24 020 A%, F
24 24 2 SR §9 230 FWHNeH
SSR 2 IR BF 324 2 A} 713 we U=
£ 2THSSR 88.1%, IR 55.6%).

2. URAE Hgade] YAANE Bole F9
By AR Vet 934 9AES BA 7
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§&, SSROIA 4241% 1041(23.8%), IRIA 27
1% 1691(59.3%) & SSR:T} IRe] B2y 77
ESEHpC0. 01).

3. SSR % IR BT TAAEA D] &L 2
Foll WFQ A7 #RR(SSR pl0.05, R
p¢0.01).

4 AR FPS EFHOL A ESRT,
PARA L AFNTAN LF(pC0.05) R HHFE
2 (p<0. 0 el A 1AE) BFAN,
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