J Korean Neurol Assoc/Volume 22/ October, 2004

Ictal Scalp EEG in Mesial Temporal Lobe Epilepsy Patients with
Unilateral versus Bilateral Interictal Epileptiform Discharges
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Background: Interictal and ictal scalp EEG is the most often used and relied-on method of noninvasive presurgical
evaluation in temporal lobe epilepsy. We attempted to compare unitemporal interictal epileptiform discharges (UIED) with
bitemporal interictal epileptiform discharges (BIED) groups for lateralizing value and propagation patterns of ictal scalp
EEGs. Methods: We investigated ictal scalp EEGs in 48 patients who had undergone anterior temporal lobectomies. We
divided them into UIED and BIED groups by cut-off value of 90% in the laterality of IED. Results: We analyzed ictal
EEG patterns in 201 seizures of 32 patients with UIED and 86 seizures of 16 patients with BIED. Ictal scalp EEG was
correctly lateralized significantly more often in the UIED group compared with the BIED group; 93.5% versus 57.0% in
seizures and 93.8% versus 62.5% in patients, respectively. Bilateral independent onset was seen more frequently in the
BIED group whereas the maintenance of ictal discharges in the unilateral temporal or hemisphere occurred more frequently
in the UIED group. Lateralization by a later significant pattern (LSP) presents additional value of correct lateralization
rather than pattern at onset (PAO) only. Conclusions: Interpretation of ictal scalp EEGs must be considered more
cautiously in patients with BIED because BIED may be correlated with bitemporal excitability.
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Figure 1. Lateralized pattern at onset (PAO). PAO of ictal
scalp EEG shows rhythmic theta waves localized in right
temporal region.
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Figure 2. Lateralized later significant pattern (LSP). (A) Pattern at onset (PAO) of ictal scalp EEG shows bilateral and nonlateralized
rhythmic theta waves. (B) LSP beginning at 11 seconds after onset of PAO demonstrates rhythmic alpha waves localized in left

temporal region.
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Table 1. General characteristics of patients

UIED BIED Total
Number of patient 32 16 48
Male 15 6 21
Female 17 10 27
Age at surgery (yr) 25.5 (13-41) 34.2 (22-47) 28.4 (13-47)
Age of onset (yr) 11.8 (1-16) 16.9 (5-33) 13.5 (1-33)
Duration of epilepsy (yr) 13.6 17.3 14.8
Number of seizure 201 86 287
Number of seizure per patient 6.3 (2-10) 54 (2-8) 6.0 (2-10)
Invasive EEG 11 (34.4%) 12 (75.0%) 23 (47.9%)
FOE 11 8 19
DE 0 1 1
FOE & DE 0 3 3

Temporal lesion
HS only
Tumor only
Dual pathology

28 (87.5%)
3 (9.4%)*
1 (3.1%)"

14 (87.5%)
1 (6.25%)"
1 (6.25%)"

42 (87.5%)
4 (8.3%)
2 (4.2%)

UIED; unitemporal interictal epileptiform discharges, BIED; bitemporal interictal epileptiform discharges, FOE; foramen ovale electrode, DE;

depth electrode, HS; hippocampal sclerosis, *two cases of low grade astrocytoma and one case of oligo-astrocytoma, " low grade

astrocytoma, * calcified granuloma

Table 2A. Lateralization of ictal scalp EEG in seizures with
UIED vs BIED

Table 2B. Lateralization of ictal scalp EEG in patients with
UIED vs BIED

UIED BIED Total UIED BIED Total
Correct 188 (93.5%) 49 (57.0%) 237 (82.6%) Correct 30 (93.8%) 10 (62.5%) 40 (83.3%)
Incorrect 2 (1.0%) 20 (23.2%) 22 (7.7%) Incorrect 0 (0.0%) 2 (12.5%) 2 (4.2%)
Non 11 (5.5%) 17 (19.8%) 28 (9.7%) Non 2 (6.2%) 4 (25.0%) 6 (12.5%)

chi-square test; P=0.000, UIED; unitemporal interictal epileptiform
discharges, BIED; bitemporal interictal epileptiform discharges

Table 3. Lateralization by PAO and LSP

chi-square test; P=0.016, UIED; unitemporal interictal epileptiform
discharges, BIED; bitemporal interictal epileptiform discharges

UIED BIED Total
PAO Correct 150 (74.6%) 43 (50.0%) 193 (67.3%)
Incorrect 1 (0.5%) 18 (21.0%) 19 (6.6%)
LSP Correct 38 (18.9%) 6 (7.0%) 44 (15.3%)
Incorrect 1 (0.5%) 2 (2.3%) 3 (1.0%)
Nonlateralized 11 (5.5%) 17 (19.7%) 28 (9.8%)
Total 201 (100.0%) 86 (100.0%) 287 (100.0%)

UIED; unitemporal interictal epileptiform discharges, BIED; bitemporal interictal epileptiform discharges, PAO; pattern at onset, LSP; later

significant pattern
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Table 4. Location of ictal discharges

UIED BIED
Temporal 184 (91.5%) 64 (74.5%)
Hemispheric 6 (3.0%) 5 (5.8%)
Bilateral-lateralization 6 (3.0%) 7 (8.1%)
Bilateral-nonlateralization 5 (2.5%) 10 (11.6%)
Total 201 (100.0%) 86 (100.0%)

chi-suqare test; P=0.168, UIED; unitemporal interictal epileptiform
discharges, BIED; bitemporal interictal epileptiform discharges
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