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Analysis of Ictal Electrocorticographic Features in
Nonlesional Neocortical Epilepsy
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Background - To characterize the ictal electrocorticographic features in relation to surgical outcome in nonlesional
neocortical epilepsy (NE). Methods : Seventeen patients with intractable NE underwent surgeries after chronic
subdural recordings. Al patients did not have any lesions on brain MRI, which was confirmed by pathology
postoperatively. One hundred and eighty one ictal EEGs recorded from subdural electrodes were analyzed.
Surgical outcome was determined by seizure reduction rate, and free or more than 75% reduction was defined
as favorable outcome. The mean duration of follow—up was 55+8.7 months. Results | Reproducible ictal onset
zone (I0Z) in more than a half of seizures (p=0.002), and persistent ictal discharges in |0Z from the onset
to the end of seizure were found more frequently in the patients with good outcome (p=0.004). Ictal onset
pattemns consisting of low voltage fast or high amplitude beta spikes predicted a good surgical outcome while
rhythmic sinusoidal activity or rhythmic spike/sharp wave were predictive of poor outcome (p=0.01). The ictal
onset rhythm consisted of gamma or beta frequencies was more prevalent in the favorable group (p=0.003).
Conclusions - The presence of stable ictal circuit suggested by the consistent earliest activation in more than
50% of seizures and the active participation of 10Z throughout the attack were valuable prognostic factors in
addition to the morphology and frequency of ictal onset thythm. (J Korean Epilep Soc 5 : 33-40, 2001)
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A Z@e 1749 vy A9d 14 dxE d3gat
2 33tk 179 F 782 d@Ah 1092 oy, He
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(15T, GE Medical Systems, Milwaukee, WI)
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endicular to the long axis of hippocampus, and FLAIR
axial and coronal images) & AAI3te] 9u]QlE= ojakaz
o] HAEA ¢k FANE o A £ F g9l
¥ EAE g HA HaAne 10%4 A4 330
A 283k gliosis), 3ellA m| A2 H o] 8433 (microdys-
genesis) ©1%3L, 184+ multiple subpial transection
S Al o W HARE AAlskA] Haisich

2. U= TR HAL
2E A48 FoA3 AYE A2 L o] &3t
Phase 1 A% H|Y-Ha7ALE @ty waizhs) dhbz)
Al SPECT, WADA test, Z18]3 PET AARS Algiukgic),
Y3 olojA &g FAsts} 7)5H £330 94 g
& f18te] Autel $HSE Q) weton Hit 12.5+35
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@ 7159 Hat 3 S 1145432 2 181709 &
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L A 125 tgiato g skl By B9 (spatial distri-

bution) &}, % (pattern), 181 ¥1% (frequency) & &4
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2 A Zwke] mokl 7)Ee] Bdo A8 1) A
A 1539 718 (ow voltage high frequency potentials,
>13 Hz), 2) alphaolA] delta &3} 499 §54 =2y
(rhythmic spikes or sharp waves in the alpha—delta
range), 3) alpha®lA] theta 3+ 999 854 sinusoidal
3+ (rhythmic round sinusoidal waves in the alpha—theta
range), 1231 4) 1A% beta T34 9) 233 (high
voltage beta spikes)E &3t} 24313101, 2+ FAjoll
7P A&H o R Ve BoRS 1 $x1e) AN w0
2 35tk 4 HzRth =3 &54 Aabks 7)E9 23
ZAS] 1+ A FaF oA A 2)skgich Y
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A7 Wt HEEe tiste] FA S
ok A (unjvariate analysis) ol
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Table 1. Clinical characteristics and seizure symptomatology
in improved and unimproved nonlesional neocortical epilepsy

Improved  Unimproved p-

(n=8) (n=9) value

Age (yr-old) 24+ 7.9 31+ 70 0.067
Gender (M : F) 3:5 4:5 10
Length of ilness (yr) 12+ 5.2 14108 078
Previous insults 1.00

Head trauma 0 1

CNS infection 0 1
Aura 8 8 1.00
Localizable aura* 5 1 0.05
No. of seizures (per month)  39+=36.4 12£11.3 008
Seizure duration® (sec) 84+87.8 134+943 028

+ : gura which was helpful in localization
§ : mean seizure duration computed from CCTV-EEG monitoring
in individual patient
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BIMOF- 2185 - of & 9

o gle] A ol 7] Y3l Logistic regression
2 tha% ¥4 (multivariate analysis) & HAISIGITE BE
SAEE Wel glojA p<0.059] A$9HE rigle Ao
7 33tk
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1, gy TEsAl(Clinical characteristics and se-
izure semiology)
& F ool g (AP

agx vEAad) 3

Table 2. Ictal EEG in improved and unimproved nonlesional
neocortical epilepsy

Improved Unimproved p-

(n=8) (n=9) value
No. recorded seizure 14+ 53 8+ 50 0.058
No. subdural electrodes 85+37.4 108+19.0 0.12
No. ictal onset electrodes 8+ 56 20+22.9 0.17
< 5Selectrodes onsetatmean 2 4 0.62
> 5 elecfrodes onset at mean 6 5
Patient with diffuse onset i 2 1.00
(% of diffuse onset seizure) (18) (56+21.9)
Boundary of IOZ within 0.29
One lobe o 1(,Fo o Ei40:0
Two or more lobe TM:H 44
Patient with bilateral onset 2 3 1.00
(% of bilateral onset seizure) (10= 6.0) 94+ 7.0) 00017
Reproducibility of 1I0Z
Patient having electrodes with
100% consistency 4 1 013
> 75% 5 2 0.15
> 50% 8 0.002"
Ictal onset pattern*? oo T
Low voltage fast 4 1
R. spike/sharp/SWC 1 4
R. sinusoidal 0 4
High amplitude B spike 3 0
Ictal Frequency* 0.0031
Fast (o 4'75 3 1
Slow 16 95:3 ](“8 :5'2)
Stability of 10Z* 2 T (%) 97+ 28 66+24  0.0047
Time to clinical onset (sec) 20+47.3 24+26.3 0.86
Time to full propagation (sec) 11106 31+42.0 0.22

9 : Significantly different at p<0.05 level

«* : Diffuse unlocdlizable onset seizure was excluded in the analysis
§ : Data from the electrodes belonged to highest reproducible
group in individual patient

1 : Time ratio fo fotal duration of seizure

|OZ : ictal onset zone, F : frontal, P: parietal, O : occipital
M : multilobar, R : rhythmic, SWC : spike wave complex
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Fig. 1. Infracranial EEG of neocortfical seizure onset with low voltage fast activities (Patient 2). The reference electrode was Cz in
all channels. The arrow indicates the onset of seizure. The locations of grid, ictal onset zone (I0Z), and surgical margin (line) are

also demonstrated. Cdlibration : 1000 #V, 1 second.
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Fig. 2. A : Infraocranial EEG of neocortical seizure onset with high

amplitude beta spikes (Patient 6). The reference electrode was

Czin all channels. The arrow indicates the onset of seizure. The locations of grid, ictal onset zone (107), and surgical margin (line)
are olso demonstrated. B : The termination of ictal thythms in the onset location at the end of seizure is demonstrated. Calibration :

1500 ¢V, 1 second.
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Fig. 3. A : Infracranial EEG of neocortical seizure onset with delta ranged rhythmic spikes (Patient 14). The reference electrode
was Cz in dll channels. The arrow indicates the onset of seizure. The locations of grid, ictal onset zone (102), and surgical margin
(line) are also demonstrated. B : Cessation of ictal thythm from onset electrodes during ongoing seizure is illustrated. Cdalibration :

1500 ¢ V. 1 second.
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Fig. 4. Intracranial EEG of neocortical seizure onset with alpha ranged rhythmic sinusoidal activities (Patient 17). The reference
electrode was Cz in all channels. The arrow indicates the onset of seizure. The locations of grid, ictal onset zone (107), and
surgical margin (line) are also demonstrated. Calibration : 1000 £V, 1 second.
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A=), TAFAE 102 A& 7+ H)
17 22 A7 AE&E HPE(9712.8%), H]2 S
M= 1079 wratulrt vkat 27te) F 2 A (66 +24%)
ohe Aeart Baurt 2450 1029 el A

707 Uehth(p=0.004) (Fig. 2B and 3B). 7+
Hulo] WAz} ate] Al A AR Alo]g] AJZE 7E
Aok (p =0.86), ¥Tk] Hx W3t AZ|INFE T ol
v Aoz e ks Mt dojuR] e AIR7EA
9] A7 (p=0.22) o Fof W F el uiQle Aol
£ HolA] gttt

x| ek 2 tjAkgial B phase 13 phse 2914 &
S RE ARE FxE I FHHE HEAFA (epil
eptogenic region) & 7Fs3t AUz I AAFEE 313
t}, 1029 FEAA7 drit gAEHA o]Fo HEA el
w2l & F ol Fe] Aojzt QI H(p =0.049), R3]
FEoA FAlo] B 1k HIE Ho d@dAAe
ool Hu AAes Ak 2 s A9t &
A5 Aol Feo] MY wE oFele] dHde F
AROZ {3t FFo) o]2A R3AH(p=0.169).

Al Hate} AgE 47HR] ¥F 1029 AEA, G AF
we] 433 wx, 283 1022 eHgAdel diste] o
XS Ao, 5340 FAA YoF Zde ¥F
2 B gk ol B AT ulib Exke] 7t 3
Q9 olfruolzn AAHGE webA B A7AES o]
Aol A% #E e 84S AT At 4 &
#2498 AAEHTH(Table 3).
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I gAdo] 100%°] 0128 & F F& AFE Hiith
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2 42 AT BT ﬂx} 103 139 A$= 47 2
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3. WAL O3t 24 Fo £33it). 0|5 BF phasel BARIA %z}m =)
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Table 3. Prognostic Data in 17 patients
Patients " . ) )

N A/S Reproducibility of 10Z Ictal pattern Frequency  Stability of 10Z Bilaterality Outcome
1 12/F 100% (1 of 6) RSP Delta 100% = free

2 32/F 100% (2 of 16) LVF Gamma 97% —* free

3 27/M >75% (3of 8) LVF Gamma 100% 0% free

4 18/M = 50% (2 of 28) LVF Gamma 92% 14% > 75%
5 22/F 100% (2 of 26) HB-spikes Beta 98% —* = 75%
6 21/M 100% (2 of 17) HB-spikes Beta 100% —* > 75%
7 23/F > 50% (4 of 10) HB-spikes Beta 95% -* > 75%
8 37/F > 50% (2 of 48) LVF Gamma Q6% 6% = 75%
9 35/F 100% (1 of 9) RSN Theta 52% -* < 75%
10 37/F > 75% (10 of 56) RSP Alpha 97% 89% < 75%
11 20/F < 50% (23) RSP Alpha 80% -* < 75%
12 32/F < 50% (18) RSN Alpha 43% —* < 75%
13 23/M < 50% (60) LVF Beta 100% 100% < 75%
14 25/F < 50% (9 RSP Delta 40% —* < 75%
15 41/M < 50% (34) RSN Alpha 61% —* < 75%
16 33/M < 50% (49 RSP Delta 39% 86% < 75%
17 34/M < 50% (18) RSN Alpha 79% -* < 75%

( ) : number of electrodes showing highest reproducibility as an ictal onset zone, and total number of electrodes showing

earliest ictal onset activities in any recorded seizures
* . Grids were inserted unilaterally
N : number A age
LVF : low voltage fast activities

G : gender

38

10Z : ictal onset zone RSP :
HB-spikes : high amplitude beta spikes RSN

thythmic spikes,
. thythmic sinusoidal activities
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