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gEEG — Quantitative
Elektroenzepkalographie

@ auch "Topometric Brain
Mapping" genannt

die Daten werden statistisch-

|ﬂ mathematischen Analysen

unterzogen

é die Messungen erfolgen digital

die Analysen ergeben
ﬁ unterschiedliche Parameter



gEEG Mal3e

Amplitude Asymmetry
A

o
O%
o
oherence

Absolute Power
und relative
Power in allen
typischen EEG-
Frequenzbander

Power Ist ein Mal3 fur die Energie, kann
berechnet werden fir jedes einzelne
Frequenzband im EEG

Koharenz

Koharenzmalde quantifizieren die
Konnektivitat neuronaler Schaltkreise,
zeigen das AusmaR der Kommunikation
zwischen Arealen

Asymmetrie

zeigt die Verteilung der Power an der
Schadeloberflache

Dominante
Frequenz

dadurch kann herausgefunden werden,
welche Frequenz innerhalb eines
Frequenzbandes oder des gesamten
Frequenzspektrums die meiste Power hat



gEEG MafRe und EEG-
Tomographie

[TX = -14, TY = 41, TZ = -11] mm - Brodmann Area: 11 - Left - Value = -1,12485 - 7Hz

@ 2015-2019 Annlied Neurascience. Inc.

EEG Tomographie

auch bekannt als tEEG, elekrisches Imaging
(Michel et al, 2009) oder ,Brain Elektromagnetic
Tomography“ (BET) (Valdes-Sosa et al, 1994;
Hernandez-Gonzales et al, 2011)

basiert auf sogenannte ,inverse Solutions”

Loreta, sLoreta, eLoreta, swlLoreta werden zur
Zeit als ,Inverse Solutions” in der eeg - Forschung
benutzt

zur Zeit 795 LORETA Publikationen

http://www.uzh.ch/keyinst/NewLORETA/Quotel

ORETA/PapersThatQuoteLORETAQS5.htm
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gEEG MafRe und EEG-
Tomographie

@ 2016-2019 Annlied Neuroscience. Inc.

EEG Tomographie
* swloreta

e berechnet wird die Stromdichte

Stromdichte

Formel zur Berechnung

Flektrischer Strom [

Stromdichte J = : :
Leiterquerschniti A



Warum qEEG vor NF-Therapiebeginn

* Storungen haben Heterogene Erscheinungsbilder (QEEG Maps, tEEG, fMRI. MRI)



Fallvignette Herr Z.

ein mittlerweile 31-jariger Mann mit psychiatrischer Vorgeschichte, seit 1999 wegen
Zwangssymptomatik in Behandlung

Zwangssymptomatik hat sich nach Erstmanifestation mehrfach verandert, er hat nahezu das
ganze Spektrum von Zwangsgedanken und Handlungen erlebt

Vor Beginn der NF Behandlung rufen fremde Gesichter Zwangsgedanken und Handlungen
hervor

Vor Beginn der NF Therapie 150 mg Sertralin und Aripiprazol 5 mg



T1-vor Vor NF-Therapie

Z Scored FFT Absolute Power

Theta (4.0-80Hz) Alpha (8.0 - 12.0 Hz)

beta (12.0 - 25.0 Hz)
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Beta 1(12.0 - 15.0 Hz)




T2- nach 26 Sitzungen (Frequenzband)

Z Scored FFT Absolute Power

Detta (1.0 - 4.0 Hz) Theta (4.0 - 8.0 Hz) Alpha (8.0 - 12.0 Hz) Beta (12.0 - 25.0 Hz)
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T3-nach weiteren 30 NF-Sitzungen
Frequenzband) und Aripiprazol Absetzung

Z Scored FFT Absolute Power

Detta (1.0 - 4.0 Hz) Theta (4.0 - 8.0 Hz) Alpha (8.0 - 12.0 Hz) Beta (12.0 - 25.0 Hz)

High Beta (25.0 - 30.0 Hz) Alpha 1 (8.0 -10.0 Hz) Alpha 2 (10.0 - 12.0 Hz) Beta 1 (12.0-15.0 Hz)
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Beta 2 (15.0 - 18.0 Hz) Beta 3 (18.0 - 25.0 Hz)




[TX = -13, TY = 58, TZ = 9] mm - Brodmann Area: 10 - Left - Value = 2.56327 - 9 Hz

Visible Number Hemisphere Center Value

10 Right 259644

K ©

1" Left 242277

]

1 Right 249628

K|

13a Left 220458

]

13a 1.95908

]

24 201187

K

2.02579

]

200394

S|

2.00566

215259

1.68997

K ™

261711

&

259116

]

1.52074

K

2.02945

Save ToFile  Save To Clipboard

Coordinates: TX=-13,TY=58,TZ=9
Sample: 9Hz
X ©2016-2019 Applied Neuroscience, Inc. Brodmann Area: 10 - Left
Anatomical Name: Frontal_Sup_Medial_L
Lobe: Left
Value: 2.56327
Min Value:  1.22886
Max Value:  3.03014




T4 — nach 30 sl-NF Sitzungen und mit nur
noch 50mg Sertralin

Z Scored FFT Absolute Power

Detta (1.0 - 4.0 Hz) Theta (4.0 - 8.0 Hz) Alpha (8.0 - 12.0 Hz) Beta (12.0 - 25.0 Hz)
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[TX = -35, TY = 44, TZ = 21] mm - Brodmann Area: 46 - Left - Value = 2.1717 - 9 Hz
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Vielen Dank fur die Aufmerksamkeit!
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REGULAR ARTICLES [N —

The authors evaulate quantitative electroencepha-
lography EEG (QEEG) as a laboratory fest in
clinical psychiatry and describe specific tech-
nigues, mcluding wisual analysis, spectral analy-
sis, univariate comparisons to normative healthy
databases, multivariate comparisons to normative
healthy and clinical databases, and advanced tech-
migues that hold clinical promise. Controversial
aspects of each technigue are discussed, as are
broader areas of criticism, such as commercial in-
terests and standards of evidence. The published
literature is selectively reviewed, and gEEG's ap-
plicability is assessed for diserders of childhood
(learning and attentional disorders), dementia,
mood disorders, anxiety, panic, obsessive-compul-
sive disorder, and schizophrenia. Emphasis is
placed primarily on studies that use gEEG to aid
in clinical diagnosis, and secondarily on studies
that use gEEG to predict medication response or
chinical course. Methodological problems are high-
lighted, the availability of large databases is dis-
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The Value of Quantitative
Electroencephalography
in Clinical Psychiatry:

A Report by the
Committee on Research
of the American
Neuropsychiatric
Association

Kerry L. Coburn, Ph.D.
Edward C. Lauterbach, M.D.
Nash N. Boutros, M.D.
Kevin J. Black, M.D.

David B. Arciniegas, M.D.
C. Edward Coffey, M.D.

cussed, and specific recommendations are made for
further research and development. As g clinical
laboratory test, gEEG’s cautious use is recom-
mended in attentional and learning disabilities of
childhood, and in mood and dementing disorders
of adulthood.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2006; 18:460-500)

Reoived ardd accepted March 3, 2006 Dr. Cobearn s afSatod with the
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with the Department of Psychatry and Neurology, University of
Colerado School of Medione, Denver, Colorado. Dr. Codfey is affil-
iated with the Henry Ford Health Systess, Detroit, Michigan, Ad-
dress carrespandence to Dr. Coburn, 655 Fisst S, Macon, GA 31201;
Coburn_kI8Mezoer.odu (E-mail).
Copyrgiv © 2006 Amertcan Psychiatric Publishing, Inc

] Newropsychiarry Clin Newrcscl 184, Fall 2006



REVIEW

Neuropsychiatry and quantitative
EEG in the 21st Century

Robert W Thatcher'

Practice points

= Use conventional clinical evaluation to derive a diagnosis and identify patient symptoms.

B Measure eyes open and eyes closed artifact-free quantitative EEG.

®  Cakulate auto- and cross-spectra to identify scalp locations and network deviations from normal.

= Use EEG tomagraphy to link the patient's symptoms and complaints to functional systems in the brain.
®  |dentify and separate the ‘weak’ systems from compensatory systems.

B Use Z-score biofeedback to target the deregulated brain subsystems to reinforce optimal and homeostatic
states of function while the dinician monitors the patient's symptom reduction.

B Use quantitative EEG to evaluate pre- versus post-treatment and follow-up evaluations to determine
treatment efficacy (e.g., medications, repetitive transcranial magnetic stimulation, electroconvulsive therapy,
brain-computer interfaces and biofeedback, among others).

SUMMARY  The human brain weighs appreximately 3 Ibs and consumes 40-60%
of blood glucose. This disproportionate amount of energy is used to create electricity in
approximately 100 billion interconnected neurons. Quantitative EEG is a real-time movie of
the electrical activity of the preconscious and consdious mind at frequencies of approximately
1-300 Hz. Nurnerous studies have cross-validated electrical neuroimaging by structural MR,
functional MAI and diffusion spectral imaging and thereby demonstrated how quantitative
EEG can aid in linking a patient’s symptoms and complaints to functional specalization in the
brain. Electrical neuroimaging provides an inexpensive millisecond measure of functional
modules, including the animation of structures through phase shift and phase lock. Today,
neuropsychiatrists use these methods to fink a patient's symptoms and complaints to
functional specialization in the brain and use this information to implement treatment via
brain-computer nterfaces and neurofeedback technology.

G Aboratiry, Anpied et ency Rpuser b inutute U Priaraborg H 35722, LSA

TANPY 45 © 2071 Futyre Medione Ltd Neavopsychiatry [2011] 15), 455-514 BN 1a-2000 495
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The golden age of computational
psychiatry is within sight

Sophia Vinogradov

Clinically useful tools to identify the aberrant neural circuitry in individuals with psychiatric illness are
lacking, as are treatments that do more than just address symptoms. Neuroplasticity-based treatments
and computational neuroscience may hold some of the keys to unlocking the golden age of psychiatry.

not ke 1o talk abosst: the abyyemally
primitive state of how we assess,
understand, and treat mental dlness.

A 19.year-old stadent - let’s call him
Tom — comes to my office, He has dropped
at of his engineering programme because
e believes an sudio receiver has been
smplanted behind his ear by his professor,
and he has begun to bear whispers telling
hims 10 set himsed on fire,

Here is how [ will evaluate Tom clinically,
as we sil together in my ofice; *Tom, <an
you tell me if people have been singling
you o in some way? Communicating
with you against your will?™ And 2 few
mimates Eter: *Tell me about the frightening
thoughts you have of harming yoursel(”
These questions are the only Tab test’ |
currently have 2t my disposal: the menzal
stetus examination, a structured way of
ohserving and describing a patient's state
of mind, Based oo this examination and
the patient’s history (and assuming T have
raled out a medical disorder), [ will make 2
diagnosis and an educated gaess about Tom's
prognosis, choosing a fow descriptive labels
such as Schizophrenia and depression, with
moderate rink of sell-barm!

There is no standardized brain imaging
study [ can use 0 understand the nature and
severity of the impairments in Tom's brain.
There aze no easily available digitalzead
cognitive or socic-affective assessment
measures that Tom can complete 50 we can
understand bow exactly his brain Is failing
10 process critical infoemation. There are
no decision 1ok that alkw me to use this
kind of neurascence-based information
1w ke informed predictions about Tonss
clinscal trajectory. Even more scbering,
my treatment offerings will rely heavily
am just 3 few medications that can provide
Tom with symptam controd, bt at the
cost of weight gain, sexual dysfunction,

T here's 3 secret that we psychiatrists do

arcd mental blunting In other words,
despite the astomishing nearascience
breakthroughs of recent decades, we still
do not have assessment toals, a nosology,
or a set of treatments that directly relate to
the underlying brain system dysfunctions
of mental Hness and that [ can use 10

hdp patiens,

Well-designed cognitive
training approaches have

real promise for harnessing
adaptive plasticity in the brain.

The situation is about to change, T
have spert the past 10 years investigating
cognitive training and meuroplasticity in
impaired neural system functioning in
schizophrensa s this work, along with
exciting developments in neuracimaging,
neuramodulation, and computational
neurasceence, has radically altered how !
ard others think about the clinical practice
of psychiatry and how 1 want 10 approach
patients like Tom. The reification of the
mental status examination as 3 diagnostic
ool is the equavalent of prodding a swollen
Jeg and making a dlagnesis of oedema
without trying 10 understand wheth

with positive real-world benefits’. This

line of work, along with nesromedulsticn
research and sophisticated multovarlate
analyses of behavioural, imaging, and
electrophysiological data that seek to
characterize the nature and predictive valoe
of brain network function and dysfunction,
has created several paradigm shifls that are
inexorably leading to an entirdy new way of
approaching patients*’.

New approach t
Pyychiatry bas long been plagoed by the
fact that, unil now, we did not know what
the physiclogic Jesion’ was that gave rise to
troubling sympeoms. Without knowledge
of the lesion, we had no lab test 1o aid us in
diagnosis and decision-rmaking, ket alone

to infoem us about treatment development.
Interestingly, the emerging pictare in
psychiatry is that there is no lesion, there is
only 3 compeatational probability. The brain
processes information through its neural
circuits — a cellular wiring dsagram for the
muliple levels of information processing
steps {compatations) that ultimately give
rise & our thoughts, feclingy, and befavicur,

As an amlogy, consader what must happen
106 create 3 symphom: each myusican must
play specific notes on a spexific instrument,
and each section of musicians mast interact
h iously, and every section must

the swelling was Gaused by diabetes or

by an insect bite, And while the use of
medications for psychiatric symptom
corzrol is immensely helpfal, drugs alone
will not promote Jong- term psychosccial
recovery not cormect, in & robuast and
endurirg manner, the underlying distortions
in beain representational systems that
characterize mental iliness. Well designed
cognitive training approaches have real
promise for harnessing adaptive plasticity

in the brain and smprovieg reusal sysiem
dysfunction in 2 number of mental illnesses,

27 | wwn rotase comrathurit el oe

st Limted

integrate together under the direction of
the conductor to create the firal symphanic
experience. Every component of a symphomy
performarce (Instruments, musicians,
sections, conductor and orchestra hall) can
arxl does show imteresting arx! important
variations around a modal cutput {3
probability dEstribution) that ultimately
result in a range of outcomes. Beethoven’s
Symphoxy No. 3 as played by the New York
Philharmonic 3 different when played by
the San Francisco Symphosy — bat in both
<aen is still recognizably the Eroics.

pert of Sormger Nanase Al rights
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Quelle: https://www.youtube.com/watch?v=8G83r_SUDXE



Neurofeedback als Methode zur
Verhaltensanderung?

Data acqﬁiiifion
G MRI NIRS
o 3 ' ' /
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VL. Learner Il. Online data-preprocessing
* NF non-responder: about 1/3 - Artifacts 3
Leamer characteristics: ntal  learmng Technical W
success, molivation, commitment, brain Eye artifacts
morphology. used siratogies in NF, et I 1
Oniine rejection Onkne correction

V. Online feedback-generation

*Stimuli and feedback modality: simple or
complex stimulus consteliation, multi-stimuli,
etc

*Timing of feedback presentation: delayed,
continuous, intermitted feedback

* Calculation of feature changes: changes of a
single frequency vs. ration of frequencies

L ®L AT AT

lll. Online feature-extraction
* Feature extraction: data or hypothesis-driven
*Data reduction/-transformation: e¢.g., fast
Fourier transform, wavelet analysis
Ny og sasiyin wadiom
Fpa N -
f

Quelle: Enriquez-Geppert et al.; http://journal.frontiersin.org/article/10.3389/fnhum.2017.00051
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* Individualization: fixed- vs. individualized
frequency intervals

doi: 10.3389/fnhum.2017.00051



