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)i Talk Overview

* Basic Concept Review

* Applications
» Seizure Trends
» Guiding Treatment
» Assessing Brain Functions
» Prognostication

* Pitfalls in QEEG interpretations
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Continuous EEG (cEEG)
monitoring is essential for:

{} Detecting Nonconvulsive
Status Epilepticus (NCSE)

{F Tracking delayed cerebral
ischemia

{4k Real-time critical care
forecasting

2

Raw EEG is read
in 19-second
epochs.

24 hours of cEEG =
8,640 pages of data.

Result: Delayed
diagnosis, resource
strain, and potential
secondary neuronal
injury while awaiting
post-hoc expert
review.




The Macroscope
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gEEG does not replace
traditional reading; it
compresses time and
transforms raw voltage into a
topographical map.

It solves the data overflow by
highlighting WHERE to look.
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The Transformation Matrix
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| Raw EEG Waveform ||
| (Voltage over Time)
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( Path A: Time Domain )

Path B: Frequency Domain

[ Rectification & Filtering J Fast Fourier Transform (FFT) |
Amplitude-Integrated EEG (aEEG) Spectrograms (Color Density
on semi-logarithmic scale, Spectral Array / CDSA),
Envelope Trends (Peak/Median), Asymmetry Indices.

Suppression Ratios.
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Deconstructing Frequency
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High Power
Beta >13Hz

Alpha 8-13Hz

AVAVAVAVAVAVAVA

Theta 4-8Hz

VAVAVAV

Delta <4Hz

Low Power

The Fast Fourier Transform calculates frequency and amplitude,

converting them into colored pixels on a topographical map.
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Oscillations: EEG background

-1

COSX

Sinusoidal waves

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



Power = Square of the amplitude (A?)

A B Cc
" Time domain" " Frequency domain " ~
40 - T
20 1 _ — = g
= o NN R S S 0
O « g
-20 o o
40 , . . - 1 £
0 2 4 6 8 10 O 10 20 0 2 - 6 8
Time (seconds) Frequency (Hz) Time (minutes)
FIGURE 1.1 A. A sinusoidal wave at a single frequency. B. Power spectrum of the sinusoidal wave. C. Spectrogram of the same wave.
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FIGURE 1.2 A. Two sinusoidal waves added together. B. Power spectrum of the two summed sinusoidal waves. C. Spectrogram of the two summed sinusoidal waves.
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FIGURE 1.3 A. A 10-second EEG sample of the posterior dominant rhythm (PDR) in the alpha frequency range. B. Power spectrum (log (decibel) scale)
of the PDR sample in (A) as a plot of log-power (in decibels) versus frequency. C. A 5-minute spectrogram (frequency versus time plot). The time point
where the 10-second PDR sample in (A) comes from is indicated by the inverted red triangle at the center-top of the spectrogram. D. A 10-second sample
of a “slow EEG”, decomposable into a broad mixture of regular EEG waves. E. Power spectrum of the EEG sample in (D). E. A 5-minute spectrogram. The
10-second EEG sample in (D) comes from the time point indicated by the inverted red triangle at the center-top of the spectrogram.
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Color spectral array (CSA)



y-axis
Frequency
(Hz)

Compressed spectral array (CSA)

= the Fast Fourier Transform (FFT)
= density spectral array Stage changes and alpha rhythm

= compressed density spectral array (CDSA)
= power spectrogram

= Time-frequency analysis Quiet (sleep) Awake

Beta (>13-20 Hz)

Alpha (8-13 Hzi)

Theta (3-<8 Hz)
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Evolving patterns:
Long EEG events
(Seizures)

Simulated seizure

Real seizure with an
evolving mixture of
frequencies and
amplitudes
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FIGURE 1.7 A. A simulated seizure at a single frequency increasing in
frequency and amplitude over time. B. Time-aligned spectrogram of the
simulated seizure in (A). C. A real seizure with an evolving mixture of
frequencies and amplitudes. D. Time-aligned spectrogram of the seizure
in (C). E. Power spectra from samples within each of the vertical blue

rectangles from (C) and (D).




he Spectrogram Field Guide: Ictal Events

Visual Signature

Standardized Term

Clinical Translation

Solid Flame

Highly correlated with
electrographic seizures.
Abrupt increase in power
across frequencies.

Choppy / Irregular
Flame

Often state changes,
movement, or alternating
patterns. Less likely a
true seizure, but
requires review.
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Three episodes of seizure lasting for 2 minutes
- Clinical - Generalized Clonic Seizure
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"Focal seizure”
(Persyst® version 12 QEEG spectrograms)
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"Focal seizure with secondary generalization

(Persyst® version 12 QEEG spectrograms)
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"Generalized seizures”
(Persyst® version 12 QEEG spectrograms)
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Amplitude-integrated EEG (aEEG)



AMPLITUDE INTEGRATED EEG (aEEG)
How to read?

Highest band at a time

Degree of amplitude (uV)

MINIMUM AMPLITUDE

Lowest band at a time

Time(msec)



BACKGROUND PATTERNS
A characteristic aEEG/CFM is shown on the left, and a schematic view is shown on the right.

Continuous Normal Voltage (CNV)
the thickest part of majority of the tracing has an upper margin >10 pV, and a lower margin >5 pVv

o R Beg A ok ] Discontinuous Normal Voltage (DNV)
Wreresit .- i 5 e , ~ el the thickest part of majority of the tracing has an upper margin >10 pV, and a lower margin <5 pv
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Continuous Low Voltage (CLV)
the thickest part of majority of the tracing has an upget margin <10 pV, and a lower maigin <5 pV

i Flat Trace (FT)
a narrow band sits <5 pV with no variability, with only occasional spikes that are <25 pV
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Figure 4.3 Classification of aEEG background pattems. Courtesy of the Hospital for Sick Children.
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Conventional EEG: Burst-suppression
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aEEG: "Burst-Suppression Pattern™
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CSA and aEEG
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