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Effect of Combination of ictal Scalp EEG and Seizure Semiology on
Seizure Lateralization in Temporal Lobe Epilepsy

Suk Yun Kang, M.D.!, Kwang Deog Jo, M.D.2, Sang Ahm Lee, M.D.", Young Min Lim, M.D.’,
Soon Keum Lee, M.D.2, Joong Koo Kang, M.D." and Jung Kyo Lee, M.D.?

Department of Neurology,' Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Department of Neurology,” Gangneung Asan Hospital, University of Ulsan College of Medicine, Gangneung,
Department of Neurosurgen;3 Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose : To compare the reliability of lateralization between sei-
zure semiology and ictal scalp EEG findings in mesial temporal lobe
epilepsy (MTLE) patients, and to examine the advantage of the com-
bined use of these two methods.

Methods : We independently reviewed the ictal scalp EEG recor-
dings and clinical seizure semiology of 243 seizures recorded in 58
consecutive MTLE patients. All patients were seizure-free for at least
1 year postoperatively. Each seizure was lateralized on the basis of
ictal semiology and ictal scalp EEG patterns according to strictly de-
fined criteria, respectively. Individual patients were also lateralized
based on these data.

Results : Seizure semiology analysis lateralized 64.6 % of seizu-
res and 82.8 % of patients. Ictal scalp EEG analysis lateralized 74.5%

of seizures and 74.1% of patients. Combination of the information
from the two methods allowed for lateralization in a greater portion
of both seizures (79.8%) and patients (89.7%).

Conclusion ' This study suggests that combination of ictal scalp
EEG findings and seizure semiology improves the lateralization of
individual seizures and patients. Therefore, it is worth lateralizing with
standardized combined ictal EEG and semiology analysis for nonin-
vasive presurgical evaluation in TLE patients. (J Korean Epilep Soc
2003:7(2):112-117)

KEY WORDS : Mesial temporal lobe epilepsy - Seizure semio-
logy - Ictal scalp EEG - Lateralization - Epilepsy
surgery.
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g8l JFEo] G4 BRI QHBh: o] ok
DA% AZEE A2 o] wgel 39 28 A

dMe drhd 9437t 7Hed A 2 A AA 4

ot oh)g} w2k A% (ictal semiology) & AN 9}
(ictal scalp EEG) #47te]l 2913} v]&-E vluwspiv &
T F a0 Y89 E o 33 430 dvpvk o =
o] HeA I F84300 dig FAAA AF BRuE A
o} Ae?

weta B AtelMe HAse T odze] gEd s
F9 7 $E g HAAFENE §9 Ex
A dSo] daFuH oy Aus} vlwsi xjol7t
QA dolrdm, 3t F AAE FEsM AT EA
EFYRS W, ¥ F ¢ /A A% o2 E wrh
243} vlgo] drid o EoklE AE AR
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1996 A€ 20008744 AM-golbggels ¢ A 3
AFE B8l SFY MR A g 355 9 ¥s
el Al (anterior temporal lobectomy with amygdalo—
hippocampectomy) & A% W& #A5 F Heihdd
supEstEo] ARIHT F4 F i 1d o Aol ¢l
WE B¢E e sgith e SxelM 9% +
& A AAES de} vg e -HigAL W 1T o
27334, @a77) SPECT, 23 £ SPECT, &t
A}, A2 E AR Al3sisith vt e - abEAL 7)
F Folle BE THEEAY 888 FolAY B A

WY EM0| OfoF S99t
W, 83 82 2988 g, M 242 ¥

A
gatol o2 & A 7AA 49E B2 299 A%
oA} B2 F (ictal semiology) & ¥4]813ic) vitle -
Hal HAll 32t 19 g d&02 JjEE g A
th 537HIRE BX=u? 58752) BAbllA & 2433)
(87 4.210.28) ; H2: 23], Hdf 53)) 9] ALz ¥
=) o danith £93 AFE 75 FAREE W
71&2] ATelA 90%0)/d2] FEAdo] doka g A
Z|e] o171 Ag, ZAATH-3 A, bS] BE Y =
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2ol M e &3 AL thea gol A3tk ¥4
B33 F HA 18] o)t Zoz Juish F93td
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g 2oz BRIANUY E931d 2o ¢ ¥m gAY,
7A7Re) datEe] SHAEA seElE e dAFA %
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FAE 3t AFY Ae oy 2k AR Y o]
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S AN YL HAa 5% ol N&HE AE A
et 3 F FE/AYE B e TE
9l Fog wae, Bz F Aol I F&(well arti-
culated) 0.2 Aoj&8AH 02 UdolEE F U Doyt
2 748 A2 Fgick

WSS 20 OPr S99}

Hte HaHARE € o F9ASE 4 10~201A
(international 10~20 system) & ©]&3kd 33197,
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cation of ictal discharge), B3| 21 & (ictal onset fre-
quency), ¥71% 25 (later significant pattern) & &
Astqicth BFRAIRRE Ak x7)of 3x o) AGHE F
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Ag B ET2 SPSS 10.0 for Windows (32 £
Algstgit) BaA e} AT E s} 7kl 913t vlgE
Wl waA e ATy Eg Yade o &
S8 vl-go| o] YA FvteeA F e 2HlEA A
A WA BAsdch o GAR #AE BF (seizu-
res) ¥ &} Zhzbel thstol #4381t

Table 1. Demographic data in 58 patients with MTLE

Age af epilepsy onset
{mean, SD ; yn)

Age af operation
(mean, SD ; yn

Duration of epilepsy
{mean, SD ; yr)

13.0=7.6 (range. 1 to 34)
209=1.1 (range, 16 to 58}

16.8=1.1 (range. 2 to 38}

Sex (male/female) 31/27
Partial sz only
Yes 47
No 1
History of RF
Febrile convulsion 24
Infection 6
No 28
HA or HS on MRI scan
Right 23
Left 30
Both 4
No 1
Operation side '
Right 28
Left 30

& f

QAR & 58902 wAl 319, o7 27301
th 44 A] 9% 1641 584(B2 29.9+1.1A4),
AN 1HRE 34T 13.0x£7.64), o}
717he 2dRE 38T 1681103k &ULE
A gAE dAAY, HY, HeHdd 4N it
7} 242} 247, 43, 20olsich & BE AR 2E 8%
o ¥z TEAANANA ArtAFAAE Holed, 5
Aol &)& 23F (01F 182 F& AFHEH TRl ¥
24 wwlo] 24D, 2 FrielE 308 (1F 35& & uh
2 gz:ad EW0, ¥ it 450]30tH(Table 1.

WYL EM0| 2Tt Lt

whabo 4] PEE =913} AFE Table 28 Eoh 4
o LB 5702 AF FoN WE F FA/TES A sl
7= 2= 90% o|Are]l )& (concordance rate) & B
pei=d

% 24338 22 F 15731(64.6%) 7} 293= A=,
1443 91.7%) = Az HA, Yeix138@ 3% € T
AxAMA BEo g =985 Uch(Table 3). o1& 2
AzAWAT 293818 1443 FolM 108 (75.0%) <
shte] 248 A% glaiA ARHNPE UAlE F 7F
2 22 A 74R) 293 A% 8 BEHJAHGA 25
3 174% ; 118), 7.6%). A2 E4 Wi 9]
stel waH(138) L B @ 71 S48 Al A8 2
As)oth(103), ol WA A9 ; 23], B&A T TE/FTE

Table 2. Lateralizing signs : fype and distribution in individual sei-
2ures

Seizures (N=243)

LS type

LSs, n (%) Concordance
Dystonia 141 (68.0) 91.5%
Version 32 (13.2) 93.8%
Facial clonic/tonic 20( 8.2) 95.0%
Ictal speech 9(C37 100.0%
ictal vomiting/retching 17 (7.0 70.6%
Automatism 107 (44.0) 86.0%
Head turning 94 (38.7) 80.9%
Body turning 16 ( 6.6) 81.3%
Spitting 8 (33 87.5%
Postictal nosewiping 59 (24.3) 76.3%

3D - standard deviation, sz : seizure, RF : risk factor, HA : hippo-
campal atrophy, HS : hippocampal sclerosis
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LS : lateraiizing sign, n : number, concordance : concordance
rate of lateralizing signs to operation side
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Table 3. Lateralization of 243 seizures based on ictal scalp EEG and seizure semiology findings

Ictal Scalp EEG latersization. n (%*)

Seizure semiology Total
Correct Incorrect Nonlateralized
Correct 94 (38.9) 19(78) 31 (12.8) 144 (59.3)
Incorrect 5(21) 2(08 6(25) 13(563)
Nonlateralized 57 (23.5) 4(1.6) 25 (10.3) 86 (35.4)
Total 156 (64.2) 25 (10.3) 62 (25.5) 243 (100)
Corect : correctly lateralized, Incorrect : incorrectly lateralized, * : Percent of total of 243 seizures
Table 4. Lateralization of 58 patients based on ictal scalp EEG and seizure semiology findings
) ) Ictal Scalp EEG lateralization, n (%)
Seizure semiology Total
Correct Incorrect Noniateralized
Correct 29 (50.0) 362 12 (20.7) 44 (75.9)
incorrect 2(34) o(C o 234 4(69)
Nonlateralized 8 (13.8) 1.7 1(17 10 (17.2)
Total 39 (67.2) 4 (69) 15 (25.9) 58 (100)

Correct : corectly lateralized. Incorrect : incorrectly lateralized, * Percent of total of 58 patients

Table 5. Ictal scalp EEG lateralization patterns of individual sei-
2ures

Ictal scalp EEG  Ictal onset Later significant Total (%)
pattern

Lateralized 109 72 181 (74.5)

Correct 93 63 156 (64.2)

Incorrect 16 9 25 (10.3)

Nonlateratized - - 62 (25.5)

18], ZAT23A). & 2433 2z F 863 (35.4%) =
Z9)3}5]2] 9koki=d] o]F 80%)(93.0%) & &H3AF7L
AT UHR 63(7.0%) E A7 MZ WSS
121328 Pey=d

gapd BMelds & 589 FolA 489 (82.8%)°] &
3=, o] FollM 44™(91.7%) 0] THAXFHAE,
47%(8.3%) & vHhZo g 243159tk (Table 4). W%
o =939 NSolMY E3ld AFEL BF ¢
71 Z3 AT (21, o113 A 19, BATFREN
19, w2 & F4/78) % B3k

E || 200 2Pt Bt

% 2433 2& # 18138 (74.5%) & 48 & 5+ 3
olth. 10938] (44.9%) & w2A2 ooz 95t | 7
L9 723](29.6%) = 713 esRE AnE 43
% 794cH(Table 5). W22 o 3l F71F 203 &
ol wkE 2zt Z9j3le] AFA = zlel7t ATHE8.1%
vs. 87.5%). ST nE 937t Held 1813 F
953](13.8%) 8] LM & 19 uligoz 2% 59
3} Sgith(Table 3). $21 ¥ Bole ¥ 589 F 43%

(741%) & =818 4 9Tt o] FellA 397 (90.7%) °]
2Bl = ZPAZAHA 207 47H(9.3%) 2 RIE

22 Z3EAHTable 4).

YNNP QY WS II[e] [|Qf Hiit(Table 3, 4)

% 2433 & 120%](49.4%) 9] wzto] w59}
DT g oY 2SN 937t 7hsRch F el 9
3t Zolst Ayt N2 GXF A9 1203 F 963
(80%)5ioH o] & 23(2%) = e FHs) B
AR Zo3 | A9qct e F ue 93 A#rt
Az Aurslol W widAE vEgE £7E B¢
7} 243)(20%) Aok, 2433 F 983](40.3%) = F WY T
o 3k FhAjelxRt £9i3t & 4 UUeH, o] F 103
(10%) = 7H5E 299 vz 22 SsEAt 9
ol B WA e WAL AR g FEPL
293} &L 79.8%(1943) 2 ¥ F o= WA Y
o2 ZARAE A} on) A =3THAEZ p<0.05).
Z9351e) = Hl-g2 < 6% =S

9 ke s gte) ojgt £93} vl&2 74.5%
(1813) 2, &R F o) 23t 64.6%(1573]) Kr} oj9] 9l
A EHp=0.001). FAFE T2 gul2A 543
9 n&e 247t 64.2%(1563), 59.3%(1443) 2 F7
Hal zlol= A= (p=0.120) HAHE BE 74.9%
(1828) & 2w} A F7HHchH(p<0.001).

= upy DEola 903 HUW B 587 F 347
(58.6%)011=H), ©] = F Wil F93 A3t dA
3 3Ak= 209 (85%) 1em ©] F & TS W=

ol %%
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ECol DO BX A
2 Zojshy Sk AATh EH F e £s18 2
Bt M2 Ahse] e o uEAsE Bitd &
A= 5Holich T W F ol & ZHAe) st &
3 & £ YA $A= 5873
o] & 3W(13%) 9] $AHe RS VU2 S
%‘%fﬁt} ol AR F g GATAES 238 P
1o o gxke] =903} ]S 89.7%(52%) &, olc ¥
Ao 2 AP Aerchs vl QA F7t
3 22xjo|LH(74.1%, p<0.001), BEAFALANRCE 4

33t A4 vEaME FAFAYL Aol UANTHB2.8%,

p=0.082). 29319 529 F AZX FHsse v &2
5.8%3 31tk

iz ¥ Bajoja sl ohzlR| 2 #A; H EMeME 3L
AzxAELsze] 293 v]gL BT UAPF
BA 7ol EAAQ 2po)7t IUTHE7.2% vs. 75.9%, p=
0.123). W3 Aol PAXHPAZS FH3) viE
(499, 84.5%) L LAFYHTEARES 0|48 AT
ojm) QA Z715H 3 (p<0.001), HEARFRo 2 JRE
guct 718 E 3%E Vet (p=0.069).

n

B Q7 ARE qokshd, YA F el BT &
A, 5¢ Hgs] 293 e 49 2EY ¢ 80%,
gxte] ok 90%olA &8t 7HEsigint ol o= &
742 W oz AAE Ao vlwste] B F93=
5~15%, 7HQ) 8 89 &%= 7~15% AE FHE
2399t} o)& Serles 29 Auts} nisadE, ol
& 5 e wgslo] wake] 80%, A 95%°0M &
A3} Hck sigict 8, A o] wigog 2

2 2355E H&e F e Hestel BASlE T
7hHA] n 23]8 WolNE A4S Btk F iy 8
3 A AR 293l E ulES 6%AE A, ol B
A% FEox 9 8.3%%E HlH o} W‘cﬂlﬂﬁu
9.3~13.8% HUth= tha B2 X3tk ¢} go] F
AL WS o =93} n &g TAHCE %916}741
£ 4 Qlth= AML 7 Fe Fuiel B A AE
A H) e —HFEAE AEEAE AR FHE 4
o] A9 UgAeL?

B AFoa Wy sel WA FE vasird 4
zrel 243 Ayt x| Boke A4S y.% BA
o githE AL o & ), o= A4z Azdo] WY
He #3737 o] & Aog Azidn}. ATy g
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% 239 39.7%) %20,

o 712HE &3 24 A2
A9 A7|@E T} Bol i \_d 57H9l Aelgl %95}
AFE 22 o]9]e] %9 (extratemporal lobe) 2 A7)
50| AU 23 dno] kU H T A2 AT
M HAAFE 25 Yo BEXE FAHET] B
o= 29slaken] WA o §-83kkn AXE uh Ak

2 aToe 2AFYHRE $Ase] & T 74.5%
2 2933 4 9IYth Steinhoff ¥ WAZF 7Y

5t 270 met 359 e VEY B ¥4 é:ccgg
g BHFE §, 47 2T :t?d% 1 IR
22 2o AAGANE 75~78%, BHY 5574 1

A gAeA 90~96%14 137t 7heRTtL 5’.1‘6}0”'
t}, whdo) Serles Y& thakst 99 &5 14 &
ol 63% ] o] waATyH el s 95t H3Y
=4, o8 AT Bl F207F W olfE i &
#Eo0] & ] o]AA (heterogeneous)©}7] HERN ZE
243519t), Walczak 22 gt o g watruys F
Mg 58 76~83%AEY AL 93 F AT
B g v Qlct o)s} Zo] &Y AFE FHHAEY, T
=gy el olElA 70~80% AES wAE EH3E &
e ROZT Mold, B AFNME vl%d A3ArF Uttt

WA EE BAEe] 64.6%9 WA FA3t 7t
#i o] FoA &F 8BAETO] FEF-HS) WHHE F
3 Ht} oA AFolM S S5 AFe] dE
Ao vlma wgrou, 93 AFE o83l L A
2 293} 3 d7= e Qo & Aol 59.8%9 &
zlo] WA o] o8 93} HY T OhE AN
E 46%00] ZAJSHAUCL? o)} Pol WA T T
22913} ulgo] AFult} xport = R A7 /R A
go) 7hsalt) WA EAuPHe Aolg E £ AW F
oj" WAALE 293} 71F o7 AMESIGIEA 18 1
AEE o]RA Aslgeo) uet AFARt g
Qltt, & AFoliMe 938 76@} 3& Fol7] HsiA 7
£9) Baeld 90%o1Ee] ¥ AEEE R Aer ¢
31 g AFE ﬁ‘%‘ﬁ?ﬁi’_ @ﬂ“"] 32 E303t A

= Az AYAY WigEos 48 & F Ue H
4 w2l viAlalelch o)A Atrth 43} vlEo] o
A E9d olfs At #AE°] ¥ o 23 (homoge-
neous)©l7] W& Ao F=Ach thA| L3P, 39t
Agze] Walhdo] AT £E F Hi 1d ol A
wol QY gxFEgte] X,
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