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Talk Overview

• Basic Concept Review
• Applications

➢ Seizure Trends
➢Guiding Treatment
➢ Assessing Brain Functions
➢ Prognostication

• Pitfalls in QEEG interpretations











https://study.com/academy/lesson/graphing-sin-cosine-transformations.html

Oscillations: EEG background

Sinusoidal waves



Power = Square of the amplitude (A2)

Power Spectrum Spectrogram

" Time domain " " Frequency domain "





Color spectral array (CSA)



Compressed spectral array (CSA) 
= the Fast Fourier Transform (FFT) 
= density spectral array 
= compressed density spectral array (CDSA) 
= power spectrogram 
= Time-frequency analysis
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Stage changes and alpha rhythm

Quiet (sleep) Awake



Evolving patterns: 
Long EEG events

(Seizures)

Simulated seizure

Real seizure with an 
evolving mixture of 

frequencies and 
amplitudes





Three episodes of seizure lasting for 2 minutes

    - Clinical - Generalized Clonic Seizure

Lt
C3-P3

Rt
C4-P4

"Solid Flame"



"Focal seizure"
(Persyst® version 12 QEEG spectrograms)

A. Goenka et al. / Seizure 55 (2018) 70–75



"Focal seizure with secondary generalization"
(Persyst® version 12 QEEG spectrograms)

A. Goenka et al. / Seizure 55 (2018) 70–75



"Generalized seizures"
(Persyst® version 12 QEEG spectrograms)

A. Goenka et al. / Seizure 55 (2018) 70–75





Prominent motion or 
electrical artifact

Motion artifact

Myogenic artifact



Three episodes of seizure lasting for 2 minutes
    - Clinical - Generalized Clonic Seizure

Lt
C3-P3

Rt
C4-P4

Lt

Rt

CSA

aEEG



Artifact 

mimicking 

seizures on 

aEEG

No seizure

"Intermittent muscle 

artifact"

Tips
- QEEG should never 

been interpreted 

without reviewing 

portions of  the original 

waveforms

- Multiple QEEG trends 

are complimentary



Amplitude-integrated EEG (aEEG)



AMPLITUDE INTEGRATED EEG (aEEG)

Degree of amplitude (µV)

Y axis

Highest band at a time

MAXIMUM AMPLITUDE How to read?

Lowest band at a time

MINIMUM AMPLITUDE

Time(msec)

X axis





Conventional EEG: Burst-suppression

Lt

Rt

aEEG: "Discontinupus Pattern"

>10, <25 uV

<5 uV



aEEG: "Burst-Suppression Pattern"

>25 uV

<5 uV



Applications



Seizure Trends
CSA and aEEG



TREND ANALYSIS



Three episodes of seizure lasting for 2 minutes
    - Clinical - Generalized Clonic Seizure

Lt
C3-P3

Rt
C4-P4

Lt

Rt

CSA

aEEG



"Burst suppression"



"Seizure"



"Seizure, Right Hemisphere, F4"

Lt

Rt



Guiding Treatment (1)
CSA and aEEG



"Seizure, Rt paracentral"
(left-face clonic seizure)



"LEV 1000 mg (no response)"



"MDZ 3 mg purge then increase from 
6 to 7 mg/h (response to MDZ)"



"PB 750 mg IV load (response to PB)"



Guiding Treatment (2)
CSA and aEEG



"Before IV ASM loading (at 18.00) 
GPDs and High Power Delta "



"19.00 (1 h after LEV 2000 mg loading)



"Before LEV loading: 
BG mainly in delta band"  



"After loading: Varied frequency bands 
up to alpha band" 



"D2 after LEV: 
Significantly improved in BG"



"Improved BG: persistence of  alpha & 
theta bands, less power of  delta band" 



GPDs (IIC), therapeutic trial with IV CZP 1 mg

Heras M et al, Brain Sci. 2024, 14, 939



Pitfalls in QEEG interpretations
CSA and aEEG





Nurse at bedside



"16.00 – 04.00"

Abundant Myogenic artifact
"Stalactite"



"13.30-20.30"

Myogenic artifact
"Stalactite"

Varied duration, 
"Choppy Flame"
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