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Wide-band EEG: a mysterious and very useful technique

1) What is the wide-band EEG?

2) Special machine? Special technique?

3) Is it useful? Is it redundant? Just only research?

4) Useful only in invasive EEG?

5) Is it recorded by scalp-EEG?

6) EEG technologist could analyze?
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Time constant (TC) 
to filter out slow components

TC       x LFF =0.16(1/2p)
0.1 sec 1.6 Hz
0.3 sec 0,5Hz
1 sec 0.16 Hz → scalp ?
2 sec 0.08 Hz→ scalp, invasive
10 sec 0.016 Hz → invasive scalp

Application of LFF and HFF 

LFF=0.5 Hz
TC=0.3 s 70 Hz

HFF

EMG

Slow EEG

DC EEG
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Negative polarity
Duration >3sec

Invasive EEG >1mV

Reproducible

6



Scalp-recorded slow (DC) EEG with Lt focal motor seizures
Short duration Long duration

(Ikeda et al., 1999)

(TC of 10sec)

Ictal DC shifts (scalp recording): 
Incidence rate: 14~40% (22%) in 73 seizures.
1) Detected particularly when seizures were clinically 

intense, but not in small seizures.

-> Future advancement in recording condition is warranted. 

TC 10sec
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5sec, 100microV

Type#1 DC shifts =rapid development, FCD1A

Kir4.1↓
61％（Sz), 67%(pt)

(Kajikawa et al, Clin Neureophysiol, 2022)

5sec

5sec

8.9sec
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5sec, 100microV

Type#2 DC shifts =slow development, FCD2A
Kir4.1→ 39％（Sz), 33%(pt)

(Kajikawa et al, Clin Neureophysiol, 2022)

5sec

5sec

8.9sec
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Most commonly used digital EEG (TC of 2sec) in the world is available,
being as good as EEG used lesser (long TC of 10 sec)
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Invasive recording
Ground electrode
System reference electrode

Platinum electrode

Scalp recording as usual
Ground electrode
System reference electrode

Ag/AgCL electrode

Recording
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Display of EEG
1) Referential montage

invasive, scalp

reference electrode
one of silent electrodes
averaged reference

If scalp EEG is good without 
artifacts, referential 
montage can be used

2) Bipolar montage
invasive, scalp
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Subdural electrodes
sEEG

both well record DC 
shift activity
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1) Invasive EEG
TC 10sec（LFF 0.16Hz)
TC 2sec (LFF 0.08Hz)

2) Scalp EEG
TC 10sec
TC 2sec (LFF 0.08Hz)
TC 1sec (LFF 0.16Hz) ?
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At first
wave form visual 
inspection

↓
Time frequency  
analysis program
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Wide-band EEG: a mysterious and very useful technique

Long introduction 

1) active- vs. passive DC shifts
AMED study in Japan (Multi-institutional study)
Surgical outcome

2) 2 types of ictal DC shifts, and pathology

3) Is it recorded by TC 2sec EEG ?
4） Is it recorded by scalp EEG ?
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Scalp-recorded slow (DC) EEG with Lt focal motor seizures
Short duration Long duration

(Ikeda et al., 1999)

(TC of 10sec)

Ictal DC shifts (scalp recording): 
Incidence rate: 14~40% (22%) in 73 seizures.
1) Detected particularly when seizures were clinically 

intense, but not in small seizures.

-> Future advancement in recording condition is warranted. 

TC 10sec
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1) 1990s, waveform analysis of HFO (SEPs, spikes) was introduced. 
2) It was done by high value of LFF, but was not ideal method or 

rather skeptical because it would easily produce artifact 
mimicking HFO. 

3) We now have strong tools and situation after 2000 ! as 
follows

1. Wide-band EEG analysis
2. Basic and  animal study HFO for epileptic activity
3. Wide frequency range time-frequency analysis 

program
4. TC 2sec is better to record DC shifts in scalp EEG 

than TC 10sec
It is ready to apply DC shifts and HFO for scalp EEG

Currently now ready for DC shifts & HFO analysis for scalp EEG 
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Time constant (TC) to filter out 
slow componentsApplication of LFF and HFF 

EMG

Slow EEG

DC EEG

1) TC is the attenuation marker for constant voltage activity
2) Brain DC (infraslow) activity is not constant, but 
dynamically changing with increment and decrement.     

TC       x LFF =0.16(1/2p)
0.1 sec 1.6 Hz
0.3 sec 0,5Hz
1 sec 0.16 Hz → scalp ?
2 sec 0.08 Hz → scalp, invasive
10 sec 0.016 Hz → invasive scalp

LFF=0.5 Hz HFF
TC=0.3 s 70 Hz
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