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One point comment for the last zoom conference:
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Systematic review of ictal DC shifts of invasive recording
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icDCs occurred 97% (per pt) and 92% (per sz)
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FCD type II and heterotopia showed icDCs very highly.
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Resection of icDCs area gained better seizure free outcome. 
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4yo girl, scalp EEG

Seizure 7
= 1) fencing posture to the right and 2) asymmetric tonic posture of the feet like SMA seizure

Seizure 2
= Bilateral hands and feet symmetric abduction, like tonic seizure, no asymmetry

It suggests frontal lobe origin seizure, but it could start from the occipital and quickly spread 
to frontal area through the superior longitudinal fasciculus. 
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scalp EEG
Interictally, almost
continuous, regional spike,
leff hemisphere, both parietal 
and frontal
→red spike in FCD

Ann Neurol 1995;37:476-487
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Scalp-EEG
Repetitive spike (red spike)
⇩interictal

Low voltage fast activity
⇩ictal
Flat EEG
⇩ictal
Repetitive spike

ictal
Start-stop-start phenomenon

Will be published

10



11

12



Scalp-EEG
Repetitive spike (red spike)
⇩interictal

Low voltage fast activity
⇩ictal
Flat EEG
⇩ictal
Repetitive spike

ictal
Start-stop-start phenomenon

Ictal HFO more on the left,
in the F3-C3, C3-P3, P3-O1

Ictal DC shifts may not be reliable
due to cooccurrence of  movement
artifacts

No image

Will be published
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1 start-stop 2 stop

Start-stop-start phenomenon
= stop is LVFA (showing active or passive DC shifts?)
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Ikeda et al: Active direct 
current (DC) shifts and “Red 
slow”: two new concepts for 
seizure mechanisms and 
identification of the 
epileptogenic zone Neurosci
Res. 156 (2020) 95–101

Ikeda A: Active direct current 
(DC) shifts and “Red slow”: 
two new concepts for seizure 
mechanisms and identification 
of the epileptogenic zone, Clin 
Neurophysiol (Tokyo) : 53; 89-
100, 2025 (in English)
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2 stop 3 start (=restart)

Start-stop-start phenomenon
= stop is LVFA (showing active or passive DC shifts?)
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Invasive EEG 
TC 2sec

Repetitive spike (red spike)
⇩interictal                            A

Low voltage fast activity
⇩ictal = active ictal DC shifts

B
Flat EEG
⇩ictal= passive DC shifts? C
Repetitive spike

ictal D
Start-stop-start phenomenon

A B C D
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Will be published
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