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CONNECTOME = GLOBAL MAP OF THE
BRAIN'S NEURAL CONNECTIONS

* Aimed at capturing a dynamic image
of brain activity and creating a detailed
atlas of the mind

* Axons of brain neurons lined up =2
150000 km in a | ' liter box

* Electron microscopy techniques

* Functional magnetic resonance
imaging (fMRI) > RECENT
ADVANCES: diffusion weighted
imaging (DWI) - diffusion tensor
imaging (DTI) = functional
connectome. In vivo

* EEG, MEG, and fMRI
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:“"1‘ ;::’"fgune 2018 « There are a variety of technologies valuable for exploring human brain connectivity.

Available ondine 2 July 2019 o The main aspects of anatomical, functional and effective connectivity are described.
oy X « A multimodality approach can be useful to evaluate the human brain connectome.

Keywards:

Beain connectivity
Anatomical connectivity
Functicnal connectivity

Effective connectivity o1 of th . - o - . A
presKeasrer i S The goal of this paper is to examine existing methods ta study the “Human Brain Connectome™ with a

~ specific focus on the neurophysialogical ones. In recent years, a new approach has been developed to
Conmeciomics o

MRS evaluate the anatomical and functional organization of the human brain: the aim of this promising mul-
EEG timodality effort is to identify and classify neuronal networks with a number of neurcbiologically
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«EEG IS A POWERFUL TOOL FOR MEASURING
NEURONAL ACTIVITY AND CONNECTIVITY»

By defining anatomical and functional connections of brain regions on the
same map through an integrated approach, comprising both modern
neurophysiological and neuroimaging (i.e. flow/metabolic) brain-mapping
techniques, network analysis becomes a powerful tool for exploring
structural-functional connectivity mechanisms and for revealing
etiological relationships that link connectivity abnormalities to
neuropsychiatric disorders.

Panel of international experts selected by IFCN -International Federation
of Clinical Neurophysiology




QEEG BRAIN MAPPING

Power Spectral Analysis (PSA) is a statistical technique for detecting
periodicities within time series data. As employed within
electroencephalography, the technique is routinely used to decompose
complex wave forms into their constituent frequencies.

Quantification is accomplished by determining the amount of voltage
that occurs per Hz for pre-specified bandwidths.



QEEG BRAIN MAPPING
HOW DOES IT WORK?

* Brain mapping is the first step in all non-drug treatment protocols.

* 19 sensors are placed on the patient’s scalp that record the brain’s activity (EC
and EQO).The brain is not stimulated in any way and drugs are not administered.
Furthermore, brain mapping is completely non-invasive and painless.

* Once the patient’s brainwave activity has been recorded and mapped, the
results are then compared to a reference normative database of “normal”
activity found in same-age individuals, which allows us to identify the regions of
the brain that may be experiencing abnormal activity



Montage: Defanlt

Z Scored FFT Summary Inform ation

Delta

Abszolute Power

Theta

Eelative Power

Z-Score >=1.96
2 2001-2017, Applied NewroScience, Inc.

Alpha Beta

""5-.‘--- <
ey
Bl

Z-Bcore>»>=2358
3

Z-Bcore =300

EEG ID: Startdate 15-APE-2019 2686 Cioni Medicom_ MTD equipment




QEEG AND INSOMNIA

There is robust evidence that insomnia is associated with relatively high
frequency :

* increased beta (12-30 Hz) and
* Increased gamma power (30-80),

presumably caused by 'hyperarousal’ (for an overview, see: Perlis et al., 2001;
Bonnet et al., 2010): insomnia as a chronic physiologic arousal disorder.

The beta waves with multiple and varying frequencies are often associated
with active, busy or anxious thinking and active concentration

The gamma rhythm, is modulated by sensory input and internal processes such
as working memory and attention.



BETA FINDINGS

* The Beta findings are consistent with the psychological data suggesting that
patients with insomnia may be hypervigilant and/or excessively ruminative at
sleep onset and/or during sleep

* they point to processes (sensory and information processing, attention, long term
memory) and implicate structures (thalamus, sensory cortex, prefrontal cortex,
hippocampus, etc.) that may be related to sleep initiation and maintenance
problems



BALANCED AND UNDERAROUSED

POWER RATIO

- Alpha has the highest amplitude.
- Theta and delta are lower than alpha.

- Beta amplitudes steadily decrease as the

frequency increases.

Figure 10.5. Balanced Adult
Power Ratio at Cz (EC)

he called Thalpha. Chart 10.2 provides a devel-
opmental perspective of theta-to-beta ratios.

Figure 10.7. Power Ratio Is Underaroused
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Two-dimensional chart adapted from BrainMaster

Technologies, Inc. software

Two-dimensional chart adapted from BrainMaster

Technologies, Inc. software

Chart 10.2: Average Theta-to-Beta Ratios at Cz

Age Theta/Beta RATIO




OVERAROUSED POWER RATIO

. diagnosed with ADHD, but the real problem is
Overaroused Ratio ]
anxiety.
Figure 10.6 shows an overaroused power ratio

because fast waves are far greater than slow Figure 10.6. Power Ratio Is Overaroused

waves.
- Fast waves (beta) are greater than slow ( )
waves (alpha and theta). \ Beta
(alp ) % Alpha .
- As the frequency increases, the amplitude 3 Theta SMR HiBeta
increases. g Delta | \/ /
Figure 10.6 depicts an overaroused EEG pre- 5 Y
sentation. The typical overaroused subject has 2 ' 7
symptoms such as anxiety, OCD, worry, obses- o el
0 — —> 32 HZ

sions, perfectionism, insomnia, or migraines.

It’s difficult for overaroused clients to relax Two-dimensional chart adapted from BrainMaster

and let go. The power ratio is beta greater Tgehniglogles, nc.sortwary
than theta or beta greater than alpha. Often,

increases in fast-wave beta are accompanied by hadiao e iatia

decreases in slow-wave alpha or theta. Some-

times children with an overaroused pattern are

hyperactive or inattentive; they may be mis-



THE EXCESS BETA BAND POWER MAY
PURELY BE CAUSED BY THE PSYCHO-ACTIVE
SUBSTANCE

STIMULANTS
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WHAT IS NEUROFEEDBACK?

* Neurofeedback is a type of biofeedback, sometimes referred to as EEG
biofeedback. .While biofeedback measures and records certain physical
functions (e.g., hand temperature, muscle tension, heart rate variability, etc.),
neurofeedback measures and records brainwave activity..

* For treatment, sensors are placed on the scalp that records the brain’s
activity measured in brainwaves.

* We then use these findings to create a custom-designed neurofeedback
treatment protocol to address the patient’s unique needs and symptoms.

* Throughout treatment, patients will learn how to produce desired
neurophysiological changes to improve control of their health and mental
functioning.



NFB AND INSOMNIA

Neurofeedback research has shown that:

* uptraining Sensori-Motor Rhythm (SMR) localized at the sensorimotor cortex (12-15 Hz in C3, Cz,
C4) CLASSIC NFB, and

* regulating Slow Cortical Potentials (SCPs)

is effective for treating insomnia (Arns et al., 2014).

Uptraining SMR results in decreased sleep latency (Hoedimoser et al.,2008)

and increased total sleep time (Cortoos et al., 2010; HoedImoser et al., 2008). Uptraining SMR also
results in increased sleep spindle density during sleep (Hoedlmoser et al., 2008; Sterman et al., 1970),
presumably the result of the spectral overlap between SMR and sleep spindle activity.



OTHER PROTOCOLS FOR INSOMNIA

*Beta 2 (19-30 Hz) down (inhibition)
- reduce alertness

* Alpha (8-12 Hz) up (enhancement) -
promote relaxation




NFB PROTOCOL: BETA DOWN ON C4

Recommended Protocol, Classic Neurofeedback

181 20-22 Hz Down on C4
Reward percentage: 609
Sustained reward orferon: 300 ms

Recommended Protocol, Z-score Training

Locations: FP1 FP2 C3 C4a
Excass bata activity lound on C4 at 21 Hz
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