Guideline

Quantitative EEG in the clinic
with „neo-CATEEM®”
Introduction
At least in German-speaking countries, the
results of EEG investigations will be
predominantly conventionally evaluated. It
means, e.g. according to specific patterns of
electrical oscillations such as "steep waves" or
"spikes and wave" in an epilepsy patient.
Despite many years of experience, this
evaluation and interpretation has reached its
limits long ago. A therapeutic consequence on
the basis of such EEG findings can hardly be
expected.
Hansberger and his colleague
Dietsch already suggested in 1932 to quantify
and assess the EEG objectively. With the help
of a frequency analysis - as is usual in
astronomy - the frequencies measured in a
pre-selected time can be analyzed. This is
done with the help of a mathematical function
named after its discoverer "Fourier
Transformation". Today, the "Fast Fourier
Transformation" or "FFT", can simultaneously
measure and evaluate many brain regions
with computer assistance in their fast version.
In collaboration with the physicist and
mathematician Hans-Carlos Hofmann, a
software was developed over many years to
meet specific clinical requirements: ComputerAided-Topographical-Electro-Encephalo-Metry
(CATEEM). It was presented for the first time
at the "Medica" in Düsseldorf in 1989. In the
90es, the software ran exclusively on our own
developed computers. Today, it runs under
any Windows System. This guide is designed to
teach you how to use it in everyday clinical
practice, without burdening you with too much
technique, since this method is not trivial at
all. You are familiarized step by step with the
commands necessary for a successful
quantitative EEG derivation and as a result a
mapping of the active neuronal frequencies in
the brain compared to a healthy standard
group. Due to the statistically confirmed
statement on the deviation of individual
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frequencies in the examined brain regions
from the data of a norm population, a
rationally founded pharmacological therapy
option can then be found and applied.

First Derivation
The patient is prepared for EEG derivation by
sitting in a comfortable chair (e.g., TV chair).
At the same time, the electrodes are filled with
a special gel on the inside of the enclosed
electrode hood and left for a few minutes to
allow a potential equalization between the
electrode and the gel. Then it is placed over
the spray-free head of the patient like a
bathing cap and the chin straps are tightened.
The plug at the end of the hood is inserted into
the amplifier, which is connected to the
computer via an Ethernet cable. After
switching on the amplifier and starting the
program "neo-CATEEM" the following
selection menu appears:

Check the supplied amplifier as well as the
desired discharge mode (for example, "Charge
Mode", if you want a current density
evaluation instead of the usual discharge in
the voltage mode).
When the green field is activated, the program
starts and you can make the individual
settings for your patient. The monitor image
contains a series of information that you can
change. An overview is shown in the following
figure:

the derivation of the EEG, the program must
be told which information is of interest.

The most important settings can be found in
the "Recording" header. The following
selection should, for example, be used:

Use "Full Scale" to adjust the size of the
original signal in μV. The higher the number,
the smaller the signal. As a rule, 100 or 70 μV
are suitable. Within the selected signal size, an
artifact suppression is now entered under
"ArtAmp": You define which percentage of
the original signal can be seen as artefact-free.
By observing the original signal, you can
quickly find out which amplitude you can still
approve. You specify the slope of the signal
which you still see as physiological under
"Slope". Technical artifacts are very steep and
can be eliminated. The higher the number, the
steeper signals are accepted. If you also
derive an electro-ocular (recommended!), you
can set the sensitivity of the sensor under
"EOG". Change this number until the EOG is
displayed. In this way, artefacts generated by
blinking are recognized by the software and
not evaluated. "fg" indicates the frequency at
which signals are transmitted. It should
normally not be changed. These settings are
of considerable importance since only a clean
artifact-free signal guarantees a valid
automatic evaluation.
Since neo-CATEEM® allows for an automatic
evaluation of the situation immediately during
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Under the heading "Analysis", a general
calibration is carried out when "Scaling" is
activated: This green bar indicates the
measuring range. Guiding the cursor to the
top of the pillar shows the current setting. A
good calibration for everyday life is e.g. 0.70.
This setting is also important to optimize the
color display of the cards.

For the automatic "on line" evaluation further
parameters can be selected. The program
allows an extremely flexible temporal
evaluation.
Under the "Average Time" display, different
time stamps can be selected. The shortest
epoch in this neoCATEEM® program is 4
seconds, the longest 3 minutes. Over the
selected time, the data is averaged during the
derivation as a "moving average".

displayed is reached by clicking to the left of
the raw signal.

A further choice in "Analysis Mode" is to
display either the absolute values for the
electrical power in μV2 or a relative regional
distribution of the electrical power as a
percentage of the average spatial spectral
power (Global Median).

With the help of the "scroll" function, instead
of the current "on line" data, the "back"
button can be used to jump to the past.
Alternatively, you can also jump to a "Marker"
defined in the past (to Marker).

The next display option is the Bargraph Scale.
Here, a value between 100% and 9000% can
be set. In the field of medical diagnostics, a
setting of 500% or 1000% has proven itself.
Under "Analysis Type", "Single Electrode"
should be specified. The other options are
relevant only in research.

"Mirror" is a special evaluation for carotid
surgery and includes a hemispair comparison.
Selecting the "Statistics" option allows a
comparison of the data of this patient with a
database available in the program of 500
(voltage mode) or 250 (batch mode) healthy
brains. A statistically proven deviation index is
given for the probability of a pathological
finding (between 1 and 4, i.e. between 10 and
10,000 to 1).
Under "Display Control" you will find different
display options. First, the temporal resolution
for the frequency response at an electrode
position will be selected. This varies between
8 and 48 seconds. The electrode position to be
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This scaling also changes the scaling of the
time course for the selected electrode
position. These settings are memorized by the
program, so they do not have to be re-entered
again and again. The bar graph shows the
relative percent spectral power density at all
electrode positions compared to the average
power in the respective frequency range
(Global Median).

freely selectable time sections of the
derivation are entered selectively in order to
secure the data permanently on the hard disk
for later evaluations.

The example shows predominant slow delta
and theta waves in the forebrain (F7 and F8)
as well as predominant alpha waves in the left
visual cortex (O1).
In the "Patient" window in the header,
already saved data can be called up for reanalysis. The selection is made by clicking on
the corresponding file. The evaluation
parameters can now also be redefined.

This data is automatically stored when the
program is terminated. One can select
between the storage of numerical data and /
or a brain current map. The data can be found
under "Documents" and "public" in a folder
"neoCATEEM".
Contact person: Prof. Dr. Wilfried Dimpfel
Phone: +49(0)171 3874973
Email: dimpfel1945@web.de
Website: www.cateem-tec.com

By clicking on "Add Marker", a marking can be
set which, for example, a time at which a drug
was given or at which the discharge condition
(eyes open or closed) was changed. You can
jump to this marker at any time during a
current derivation or as part of a re-analysis.
In the "Program" window in the header you
can either terminate the program ("Exit") or
call a demo file ("Demo File"), e.g. to reinstruct
employees.
Furthermore,
the
complete screen can be photographed at any
time during the derivation "Screenshot".
These images are automatically saved when
the program is terminated.
The most important command can be found in
this window under the name "Export". Here,
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