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A comparison between ictal DC shifts and HFO at subdural electrode B13 and D1, in a pa-

tient with right lateral temporal lobe epilepsy (Cited from Imamura et al, 2011). Before the con-
ventional EEG onset (at time 0), both ictal DC shift and HFO occurred (by —22 sec and by —18
sec, respectively at Electrode D1) (by —9 sec and by —3 sec, respectively at Electrode B13) in
recorded 16 seizures. Ictal DC shifts always preceded HFO in this particular patient (Cited from

Imamura et al., 2011).
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Fig. 3 A comparison of amygdalar volumes in epilepsy
patients (AE, non-TLE and MTLE + HS) and normal sub-
jects (Normal).

Closed boxes indicate the focus side volume in the pa-
tient groups and the larger side in normal subjects. The
amygdalar volume is significantly larger on the ipsilater-
al side to the focus in AE (p<0.01) and it is the largest
among the four groups. In non-TLE and MTLE +HS
groups, the focus side shows the significantly smaller
amygdalar volume, as opposed to the AE groups (p<
0.01).

AE =patients with amygdalar enlargement; non-TLE =
patients with partial epilepsies other than temporal lobe
epilepsy (TLE); MTLE + HS = patients with mesial TLE
with hippocampal sclerosis (Cited from Mitsueda-Ono et
al., 2011).

Fig. 2 A representative image of right amygdalar en-
largement. The intensity of the amygdala does not show
laterality (Cited from Mitsueda-Ono et al, 2011).

Fig. 4 A representative image of the left small superior temporal gyrus (arrowheads) in a patient
with ADLTE (Cited from Fujita et al,, 2009).
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Fig. 5 Pedigree of a five-generation family with ADLTE. The proband case is indicated by the
arrow. The clinical significance of this family is the diversity of the symptoms, for example, panic
attack-like symptoms and seizures with auditory features. It seems that the affected phenotype
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of seizure skips generations (cited from Kawamata et al., 2010).
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Abstract
The leading edge of epilepsy research

Akio Ikeda, M.D., Ph.D.
Department of Neurology, Kyoto University School of Medicine

For diagnosis of seizure type and epilepsy syndrome, we always take all the three aspects of 1) history and
symptoms (symptomatology), 2) EEG (clinical neurophysiology) and 3) neuroimaging into account, and thus an ap-
propriate treatment approach based on both short- and long-term concerns is individualized.

Recent advances in clinical epileptology on the three aspects (i, ii, iii) and on genetic analysis (iv, v) are briefly
introduced as follows.

i) Wide-band EEG analysis

Clinical EEG provides us with diagnostic information of epileptogenicity by epileptiform discharges, ie.,
spikes, sharp waves, which reflects the paroxysmal depolarization shifts (PDS) in the epileptic neurons. Currently
advanced technology has enabled us to record wide-band EEG: direct current (DC) shifts (Ikeda et al., 1996) and
high frequency oscillation (HFO) (Bragin et al., 1999). The both conditions occurred together as early as elec-
trodecremental pattern occurred or earlier than conventional ECoG changes, and that ictal DC shifts happened
earlier than HFO on some occasions, that may suggest more active role of glia Imamura et al.,, 2011).

ii) Amygdalar enlargement in patients with temporal lobe epilepsy (TLE).

With absence of hippocampal atrophy (HA), some patients with TLE clearly showed amygdalar enlargement
on focus side; they had older onset age and better seizure control than HA. It may be a subtype of TLE (Mitsueda-
Ono et al, 2011).

iii) Focal epilepsy syndrome as antibody-mediated gray matter disease?

Recently delineated antibodies to cell surface antigens such as anti-VGKC antibody, anti-GAD antibody or
anti-NMDA receptor antibody could develop chronic epileptic condition, being apart from so-called acute limbic
encephalitis with ovarian teratoma.

iv) Gentic abnormality in epilepsy other than channelopathy

Abnormality of LGI1 gene is responsible for autosomal dominant lateral temporal lobe epilepsy (ADLTE),
where synaptic transmission could be impaired. Clinically significant divergence in symptoms and the degree of
abnormality within family as well as between families remains to be solved (Kawamata et al., 2010).

v) Genetic polymorphism in CYP2C19 in drug choice

Information of genetic polymorphism in CYP2C19 could individualize drug choice and its dose in advance
(Yasuda et al., 2009)

(Clin Neurol 2011;51:993-996)
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