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Analysis of intracranial epileptic high-frequency oscillations
in pediatric intractable epilepsy
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Fig. 1 Selected channels of ictal subdural electroencephalogram (EEG) during an epileptic spasm.
Close up of the ictal EEG (band pass filter 1.5-300 Hz) shows 75-145 Hz high-frequency oscillations.

Adapted from reference (3).
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Fig. 2 Snapshots from a topographic map movie of ictal high-frequency oscillations.
Consecutive 2-s topographic maps with the central sulcus in yellow show that high-power high-
frequency oscillations (HFOs) start at the superior portion of the precentral gyrus (39 and 40) at
6.2 s, then shift to the middle portion of the left postcentral gyrus (83 and 84) 100 ms later. High-
power HFOs begin reverberating among both regions and the posterior portion of postcentral
gyrus (103 and 104). Reprinted from reference (5).
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A Interictal EEG (unfiltered)

B Detected ripples (filtered at 80-200 Hz)
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Fig. 3 Evaluation of interictal high-frequency oscillations (HFOs) and the seizure onset zone.
(A) Unfiltered interictal EEG in bipolar montage displayed at 3 seconds/page. (B) Results of
automated detection of ripples (HFOs at 80-200Hz) at the top and fast ripples (HFOs at 200-
300Hz) at the bottom. Detected HFOs are highlighted in pink. (C) Histograms of the rates of
ripples at the top and fast ripples at the bottom. The calculated threshold for high-rate ripples is
14.0/min and that for high-rate fast ripples is 5.0/min. (D) Topographic maps showing the rate of
HFOs. The yellow line indicates the resection margin and the light blue line outlines the visually
determined seizure onset zone. The channels with high-rate HFOs are shown in red circles (filled
circles: inside the resection margin, half-filled circles: at the edge of the margin, open circles: outside

the margin). Reprinted from reference (8).
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Summary

Analysis of intracranial epileptic high-frequency oscillations
in pediatric intractable epilepsy

Tomoyuki Akiyama

High-frequency oscillations (HFOs) of above 80 Hz have been drawing attention as a
surrogate marker of epileptogenesis instead of conventional epileptic spike discharges on
electroencephalogram (EEG). We analyzed the epileptic HFOs recorded by inctaracranial EEG
in pediatric patients with intractable epilepsy utilizing various computerized analyses. As a
result, we demonstrated that HFOs could be recorded by clinical macroelectrodes, and that
patients with favorable post-surgical seizure outcomes had ictal-onset and intraictal HFOs
confined to the surgical resection area. We developed a technique to produce color topographic
map movies of ictal HFOs to understand the changes in their distribution over time during a
seizure. We reported a case with myoclonic seizures caused by secondary bilateral synchrony,
which were proven by a combination of the above-mentioned techniques. We developed an
automated detection method of interictal HFOs and demonstrated that a higher proportion of
resection of the HFO-generating area in the brain was associated with improved post-surgical
seizure outcome. These results will contribute significantly to more optimized surgical strategy
in pediatric epilepsy surgery.
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