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From: Mild Traumatic Brain Injury: Neuroimaging of Sports-Related Concussion
J Neuropsychiatry Clin Neurosci. 2005;17(3):297-303. doi: 10.1176/appi.neuropsych.17.3.297
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Neuron: Cytoskeleton

The “bones” of cytoskeleton, form cellular shape
“Neurofibrills” - within cytoplasm; responsible for axoplasmic flow (slow),
axonal transport (faster),

* Microtubules

tubulin

* Neurofilaments

¢ Mikrofilaments

actin
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Neuron: axonal transport rate ——
~= - Ne-ribosomes iraxon !

¢ Slow axoplasmic
transport rate

0.2-0.4 mm/day (actin,
tubulin )

¢ Intermediate

15-50 mm/day (mitochondrial
protein)

¢ Fast

200 - 1000 mm/day
(peptides, glyolipids
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RAGE, IMPULSIVITY, DEPRESSION

1AL

NO SYMPTOMS

STAGE 3

CONFUSION, MEMORY LOSS S
ADVANCED DEMENTIA

POSTTBI SYMPTOMS

Physical Symptoms

‘ Headache

Neck pain

Nausea

Lack of energy

Dizziness

Sensitivity to light and sound
Ringing in the ears

Loss of taste and smell

i1l Brain

Change in sleep pattern
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_ POSTTBI SYMPTOMS ~ POST TBI SYMPTOMS

Social and Emotional Symptoms
Cognitive Symptoms

o Feeling “dazed” or “foggy” o M(zlod Chfirllges including irritability, anxiousness,
¢ Difficulty concentrating and paying attention and tear nes.s .
. Pro’tc)llems with word-finding and putting thoughts into © Decrease motivation

words .

Easily overwhelmed
* Easily confused and loses track of things

Sl in thinking, acting, reading, and speaki - 7 A
I oy = T e ¢ Withdrawn and wanting to avoid social situations
* Easily distracted

* More impulsive

* Trouble doing more than one thing at a time

 Lack of organization in everyday tasks » Personality Changes

» Social behavior and Communication skills

Simple

mTBlI

SOLUTION 1

I — Y (s

Functional System
PAIN

Approach

Super complex

Speech
Cognitive disorders
Memory loss
Attention deficit
Movement disorders
Balance
Posture

i Gait

Bradikinesia A = PTSD

"-.._f\7 : 2
-"‘\“ Fosture, Gait . TBI, Stroke, MS, Alzheimer Disease, Concussions, Brain tumor, ...

Depression

Solution 1 ?

Solution 2 ?

Parkinson's Disease Solution 3 — Rehabilitation?
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Sensory Substitution

TDU

Electrotactile
Brain-Machine

Tongue Display Unit 3 e Interface

BrainPort

Brair Underwater

Navigation Device

BrainPort Balance Device

Paul
Bach-y-Rita

1934 - 2006

* Sensory Substitution
* Non Synaptic Transmission

¢ Late Brain Plasticity

~ Why the ton_g_Ue’.'?_

« High density of sensory nerve endings
« Saliva is excellent electrolyte

« Tongue stays at constant pH+ and t°
« Electrode array is non-invasive

« Discreet protected environment

Comfortable sensation
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Relationship of head angle 2-D and 3-D Tongue Threshold Sensitivity Map
and stimulus position (N=9)
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? Information transfer NEUROMODULATION
f) Sensory Substitution Technology ‘ C N— NI NM
BrainPort Devices .
" Cranial Nerve
Non Invasive
? x Neuro Modulation
Technology
2 —
" PoNS
o) Portable
H NeuroStimulation
Device

2010, PoNS™-2 —— e

144 electrodes, 1 inch?
50-200 Hz x 20 min

5= 45 000 000
impulses

Neural
0 Network
| Synaptic

|

[ Non PR—————
7 i~ Glial
1 cnk Synaptic Network

Mesencephelic
Irigeminal

MNucleus
Trigeminal Ganglian

Sensory
= Trigeminal
= Mucleus

; A =
Ophihaimic Nerve & z8

Maxitlary Merve B¢
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WMandibular nerve Fm Fourth Wenlricle
Walor Roal
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Spinal
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Direct
Neuronal connections

Indirect connections
(interneurons)
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Marcus DA, Furmon JM., Balaban C.D, 2005
Motion sickness in migraine sufferers
[ Expert Opin. Pharmacother., 6(15): 2691-2697
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EEG recording; Preliminary data——— — — s __.—.r--“‘w
_in-collaboration with Biomedical Engineering Department
Professor Justin Williams; Leo Walton; Adam Wilson
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Cochlear
Implants
CN-NINM

VNS

TMS,
TDCS,

Implants
DBS

Spinal cord and
peripheral nerve
stimulation

Traumatic brain injury

Results
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Four female subjects, mean 48.3 y/0
Moderate, close-head non-penetrating, concussive TBI
9-11 Glasgow Coma Scale

RGANZATION TEST (SOT)

“~7 TBI - Pilot Study Results gives us confidence
GAIT
Dynamic Gait Index (DGI) before and after 5 days of CN-NINM
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VL - vastus lateralis
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SUBJECT MD, 22 yo SUBJECT AS

Before Day 37

o L

4]

Verlical position (deg)

o " a

Hnorizon?al position (deg)

Gaze Control Test (Verlical + Horizonlal}, Traumalic Brain Injury Subject
Had dots - Target positions.

Subject goal was 1o fixate gaze on the each target for 15 seconds (1500
measuremeant poinis)
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CW-HINM TECHMOLOGY

Subject AE, mTBl, Sport Concussive Injury

miTBI, Eye positioning mTEI Eye positioning

CH-HINM TECHMOLOGY

TENL 2 Subject AE, mTBI, Sport Concussive Injury
CN-NINML 5 days Balance and Galt training

mTEL Eye positioning

mTEL Eye positioning

10 10
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10 -0

-20 o 20

BEFORE

STROKE subject, 80 yo, 7 years after CVA

i R
Buumn WHK-RD (0 me Q) S O ek

BEFORE and AFTER 4 month of CN-NINM therapy
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Random Saccade Test, VNG, Stroke, 82 yo Random Saccade Test, VNG, Stroke, 82 yo

left (N=14)

u-’r'i';nt (N=16)
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Activity Dependent Plasticity

PRUNING <4 LOOSE IT

" Dendritic arbor Axonal tree
3
< Cell body . Sensory :;

< A  Aonalhil

1-1000 spikes/sec + Decreased sensory and motor activity, less spikes

+ Desynchronization

=] + Less feedback and lateral inhibition
Il * Decreased metabolic rate

+ Axonal “Pruning”

Motor
Proximal dendrites «

Distal dendrites

12



+ Sensory
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+ Motor

Spike “injection”
Increase metabolic rate
Synaptic plasticity
“Sprouting”
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Carabral Palsy -

Thank you very much!
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CN-NINM = Enforced Physical Therapy
Brain Stimulation + Exercises (physical, cognitive)

CN-NINM = Rehabilitation Therapy Toolbox
PoNS, Face Stimulator, etc. + Training Protocol

CN-NINM is a Symptom Oriented, Multi targeted Therapy
Mind-Body Interaction, holistic approach

CN-NINM is a patient oriented therapy

CN-NINM is a non invasive and safe therapy




