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Comparison of Intracranial Ictal EEG Patterns between Medial and
Lateral Temporal Lobe Epilepsy
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ABSTRACT

Background and Objectives : Temporal lobe epilepsy is the most common uncontrolled epileptic condition and
is increasingly treated with surgery. In the absence of definitive results from noninvasive procedures,
patients undergo implantation of intracranial electrodes. Intracranial EEG recordings are more accurate
than scalp EEG recordings because of minimal artifact and closer approximation to the area of seizure
onset. Intracranial EEG patterns between the medial and the lateral temporal lobe epilepsy were thought
to have a little differences. Methods : The authors compared the morphological pattern of seizure onset
area, spread pattern, termination pattern and duration of the intracranial EEG manifestation of spontaneous
seizures recorded from combined depth and subdural electrodes in 25 intractable temporal lobe epilepsy
patients. Results : Sixteen cases were medial temporal onset, six cases were neocortical onset and three
cases were multifocal onset. The morphological onset pattern of medial temporal seizures was more
likely to have high frequency rhythmic discharge (> 13 Hz) and tended to show repetitive spikes prior to
the seizure, whereas neocortical seizures were characterized by slow (4-to 10-Hz) and fast frequencies
(>3b Hz), without evidence of repetitive spikes. The mean ictal duration at seizure onset of complex
partial seizure of medial onset seizure was 121 seconds and was not different from those of neocortical
seizures which were 115 seconds. Neocortical seizures take more time to propagate than medial seizures.
Propagation to the opposite side of neocortical onset seizure takes 45.53 seconds, whereas medial
temporal onset seizure takes 27.92 seconds. In case of second generalization, neocortical seizures continued
longer than medial seizures. Of the medial onset temporal lobe seizures, except the simple partial
seizures, the 35.2% of seizures initially spread to ipsilateral neocortex, and the 28.2% of seizures initially
spread to the contralateral medial temporal lobe and the 25% of seizures simultaneously propagated to
the ipsilateral neocortex and contralateral medial temporal lobe . Among the seizures initiated from the
neocortex, 79.3% of seizures initially spread to the ipsilateral medial temporal area, but never initially
spread to opposite neocortex. The termination pattern of seizures was divided into three types according
to their location. In case of medial temporal lobe seizures, the mean of 31% of seizures was diffusely
terminated , 38% of seizures terminated at the onset region and 38% of seizures were elsewhere within
onset region. On the other hand, 48.6% of neocortical temporal lobe seizure were terminated at seizure
onset region. Condusions : The pattern of ictal intracranial EEG provides distinguishable differences between
the medial temporal seizure and the neocortical temporal seizure. (J Korean Epilep Soc 4 : 12-18, 2000)

KEY WORDS : Temporal lobe epilepsy - Intracranial EEG - Morphological pattern - Medial temporal seizures - Neocortical
seizures - Ictal duration - Termination pattern.
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E NI, dvlls Algete Hatg FantolA Al ztshe
P, diuts} A Ao FAlol AlFete T ST U
o] Avpsl= A ¢l wet NH, NS, Nh, Nn, HN, HS,
Hh, PN, PH. PNHZ &F3ld A petdet] dEae
A2EAE WS d9E on|Ptt. § HT2 Hip-
pocampus®lA AlZFste] A9EA] @, HN2 Hip-
pocampus9lX A&k 3L 2 FZ Neocortex=
g5 E &, HSTS HippocampusollA Al2Heted FAlol
2 Neocortex®t ¥= Hippocampus® A =& o
Hhi& Hippocampus© A A2+t ¥hl & Hippocam-
pus® AE &= & ov|gh(Table 2).
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Table 1. Ictal onset intracranial EEG pattern (y’-test p<0.001)

Medial onset Neocortical onset
A (H) 12 RA (F) 5
RA (H)+RS 3 RA (F)+RA (L) 1
RA (H), RS 2 RA (L) 2
A (H), SWC 1 RA (H) 1
RA (L) 1

RA : Rhythmic activity, RS : Repetitive spike, SWC : Spike wave
complex, L : 4—10 Hz, H>13 Hz, F>35 Hz

Table 2. First propagation of medial and neocortical temproal lobe
epilepsy
Medial onset (n=216)

Neocortical onset (n=58)

1: HN (PN) 69 (32.2%) ] 76 (35.2%) NH 6 (79.3%)
PN 7 ( 3.2%) Nh 5 ( 8.6%)
Hh 61 (28.2%) NS 5 ( 8.6%)
|: HS 47 (21.7%)] 54 (25%) N 2 ( 3.4%)
PS 7 (3.2%) Nn
PH 16 ( 7.3%)
H 9 (4.0%)

Multifocal (S) 82
H : Hipppocampus, N : Neocortex, S : Simultaneous, P : Parahip-
pocampus, h, n, p ; opposite side hippocampus, neocortex, parahip-
pocampus
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Table 3. Ictal duration

Medial onset Onset Propagation  Opposite
Mean 48.51 135 25.8
SPS N 167 4 4
SD 32.24 9.95 17.61
Mean 121 2792 72.89
CPS N 137 121 121
SD 61.85 21 24.97
Mean 63.11 14.43 81.14
SG N 18 7 7
SD 32.61 16.57 23.02
Neocortical onset Onset Propagation  Opposite
Mean 36.5 13 25.8
SPS N 2 1 1
SD 27.58
Mean 115.19 45.43 63.64
CPS N 37 14 14
SD 41.57 30.79 9.34
Mean 171.08 26.85 142.08
SG N 13 13 13
SD 57.01 19.03 51.47

Mean : mean duration, N.: number of seizures, SD : standard de-
viation, SPS : simple partial seizure, CPS : complex partial seizure,
SG : secondary generalization

Table 4. Termination location

Medial onset (n=243) Neocortical onset (n=37)

D~ 76 (31.2%) D 11 (29.7%)
0 88 (36.2%) O 18 (48.6%])
E 79 (32.5%) E 8 (21.6%)

D : Terminate diffusely
O : Terminate at onset location
E : Terminate at elsewhere of location of onset
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geT >0.5 Hz, <2 Hz AEFE 71 174 v B3a%
=9}H(spikes), STHEFH(polyspikes)olH repetitive sharp
waves 78 €8t tHTable 1).
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WAL Z1A R Belot AY Hgeg vt
2 UWSTEY S FEL2 o] ER R oAt
A izl e v‘i’*’—‘ﬂé}?\i‘:} SFYAA Z1AIS 21622t
T 7P w4 Aot 22 55 Adda sl A5t
Fajut 71X 23 76(35.24)‘3’3}_"_§ 7F Bska, vhhe
avtE 7k BHE 61(28.8%) 2oz Az okgdr) 1
Aol 7F 228 A4 g sinlet AlmAe] B4 sl A
= 54(25%)E2e] ik, wha AlsEdA 71Ag
2 R 5 dvkE ke A9t 46(79 3% ) Ao s
7P Bsta, v Avde 2 %ﬂ—l}ﬂb 45 9 4
% $IAtH(Table 2).

SFEH dSFHAA 711 E 7+
TH U, EERERE 231 e g M
A1 7oA e] Azt v o2 Aty
Edeu \iﬂf' oA Wzte] xgYH Az

rUL-E o

B Aol A,
A Al Al

h2 ] gis) &

B3 ARFE T
7

N

s ‘?34 -y H‘ZH G A
ARk it 48512 i, ‘iEHTiEE Hupsl= 48 A
of STt W 9F S B9 52 TR o) wa
M SRR B YA, iR SRR B of
AH 2R g ot P Bt BPRE wze] 4
S 95 S7G EEA Blseb] oF 28] EAARke
HAow, 5579 B4(37.8%) 2} EFHolA 7]

J Korean Epilep Soc,”Volume 4,/ June, 2000



B&77 - Tadahiro Mihara

g ko] djEe] AREE A97) BTHE8.A%). 8 NETEH AFTFLIN ARG DT A2 stu-
22qe] 49 23 e HolE AR RE WOH A dent ttest® o] Sle] MlmalgEd, Ao AN
s} ) Bse) detor), UEge] A4S vise] @ @aelA] A RS NRel A 55 o] B
Ao g Als @ 4 gl a0 S B 7ro] felakl 2 Uehtn, BREERAAE SR

195U0 [eIpaN
| [1

ars
w
—_

11 (12] 13 | 14 [15[16]17|18

-]

ENNNE
=R

L]

SRR

Medial onset

[11

JasUO |BDILOD09N

-

Neocortex

27

Fig. 1. Number of seizure and ictal onset area. Medial onset : 16 cases. Neocortical onset : 6 cases (lateral neocortex #1, #12, #15, tem-
poral base #4, #21, #23). Multifocal onset 3 cases (#2, #13, #19).
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Fig. 2. Intracranial EEG feature of temporal lobe epilepsy. A : Rhythmic activity (>13 Hz), B : Rhythmic activity (>35 Hz), C: Preictal re-
petitive spike, D : Rhythmic activity (4-10 Hz).
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Fig. 3. Comparison of duration of medial and neocortical temproal
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partial seizure, ON : Onset side, CP : Complex partial seizure, PRO :
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