Traditional theeries GiecCoVery of function
from brain injuysiceusien reductionistic
physielegICaANECHanisms.

1) Resolution Gy edema/@lrophysiological
pathology;,

2) SynaptogenesiSVANENTORIESTHEIL,

3)Neurogenesissdenunked

4) Functional reservemypothesis

5) Equipotentiality.
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BehavieralgRhalifecoiogical, &
Sy sStemiCalEHENRLIRVIOEErate
o) Ssvere Bralir) InJurE/_:
GoNCs0is, theory, oraeilcs

D. BRADLEY BURTONRHIDIBRINEANVADEONNATVEATAND MEGAN ORTON, M.A.

PATHWAYS NEURCREHABIUNITFRROVIDENCE LOUISVILILLE EAST,
EOUISVILELE, K.

The traditional SCHEMALEPLESENLS a static
system based onfgecuephyoiloccalized
function.

Individual capaCiies \@systemic model of
brain behavier

Does not advanceaimoedelfoibrain behavior but
represents a deficittbasedviewpoint.



What are we attemptngiteraccomplish?

We are seeking HeErstand brain
behavipygel ENRUSE that
understandinGRENESIERECOVEry from
pramyRyuRin

S
neurobiolegical
system has been

articulated, atlEGSIN 7«
in part, largely; o
within the realMioim & -
functional
neuroanatemy:

The modern
conceptual articulation
began with Alexancers

Delong, and StrickssS
(1986) Article “Paral
OrganizatiGCHe};
Functicrnally;
Segregated CiCUIES
Linking Basal'Ganglia
and Cortex™.
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Ihe brain is a
densely
Interconnected
neurebiological
network.




Freud’s 1895 “Project for a
Scientific Psychology” the
goal of which was “to
construct a model of the:
human mind in terms Giits
underlying neurebiological
mechanisms™

At that time Freud wrote “at
some future date we shall
have to find a contact' point
with biology™

(Samardzic & Nikolic; 2013):

Cortex (glutamate, acetylcholine, serotonin,
GABA, norepinephrine)

(Glutamate,
Exc)

Subcortical Syst

(Glutamate, (BG, Limbic, Hcamp;

(Exc / Inh) Exc) \Dopamine, sel
et.al)

(Gaba, Inh) (Exc / Inh)

Th a Ia M USS (lutamate, acetylcioline, $arotonin,
GABA, norepinephring)

(Exc / Inh)
(Exc / Inh)
RAS Hypothalamus

Mesocortical VT (dopamine) Mesolimbic VT (dopamine)
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Operant Conditioning

Stimulus

Response

Reinforcement

he basic tendency of this
system would seem to be
that of seeking control /
regulation.

This fundamental
propensity for control
appears to exist on a micro
temacro level continuum
as dorall'neurobiological
behaviors.
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“Wisdom of the Body” W. B. Canon (1926)

. . HomeostasiSsENmENeEbIological
A singlelielToIEeEliisdapt itself tendency/ toISeeR mic balance
behaviorallyAeKs WAVEnRturbation and
retarnithigt Hyvepattern. AllostasissthEMENLEBIGEICal tendency
to alter phySIGICEICEINEramEters in
resSponse o PERUANBNTO re-establish
dynamic balance

So behaviorally one can argue that this neuro-biological
adaptive tendency functions microscopically and
macroscopically as follows:

S Brain Injury = control dys-control

Perception / detection

Retention /
Proceduralization Decisional response processing o

Recovery = dys-control

Behavioral response
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Normal EEG Awake

ischemic stroke bilateral parietal / occipital, Behavior Tracking

Control

Brain Injury
»6‘” y’
4“"' ﬁ & &
Dyscontrol

——verbal outbursts —— physcial threatening physical outbursts

o treatment refusal [DET———— —perseveration

—— paranoid ideation / confabulation —— episodes of sleepiness, sedation, dysbulia —— tearfulness

18
Dysregulation OQ Tracking Data, without compensation
20 -
18 18
1177 17 1 7
e X 15 - 16 1086 16 16
How do we facilitatéithe propensity of i e -
- - 1 ul
the brain tojsgekiregulation?? o TR > v O
L] ;
77
6
5 \d

Regulation

12912021

61112022
611302022

20
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Basic Assumptions: of lreatment

Fully
Consclous

Minimally
Conseious

1) The primary metVateREEEIUNERENGS IS to seek
dynamically bal nCE6 RELNRG]

2) All Tx's / compensatoiySiietelEsIshouldibe focused on
enhancing returntoNer i)

3) All'assessmentprocediESSHvNIEMENOCUSEd on capturing
dysregulation andfeN e el ation. .

4)Always takerannaiegraphic approach!

Vegatative

I IIIIIIIIIIIII IS

|- Consciousness Score|

Two avenues tergaining regulation: _ A
Two areas ofidiserder/maladaptivity

within the realmiGicompensation /
facilitation:

1) Natural recovern/oiiincHon:
|: synaptOgENESIS
II: resolutioNIGIISECHONEERAETECTS
I11: homeoStaSISYASIISSIESIS

1) Behavioral/ RSycHEICHICAINDISONC Er

2) CompensationyEaCietiGhiopAdaptivity:
I: behavieralinteventon
II: environmentaltalteration
lll: psychopharmacoelegy.

2) NeurobehavioralVANeurocognitive Disorder
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Self-Efficacy Desire for Control

BehavioralVaRSyehologcalSBiSorders / Hope
Inisrveriions \;\A / ythologize

_ _ \ Rehab participation
BIpISoreission, sinxigty, reaciive
Spationzl clisires _ N ! |
i . . ! Neurobehavioral functional gain
2)=pnzneine / esiaolishning ssli-siile:leY
EXPECTANGIISY ¢
SI=znnilizl cclzioiziion anel relziion fe= Greater sense of control
establishments

Neitifoosnzvioral diserelees SystemicHAERVIrehRmERtalVABERavioral

Intervention for NBD’s
. Hypeactivity/dySyuliERSHEYRERCHVItY/Aalility.

YAn oSz nosia Vs full frsle)ni

D Rarsavarzitiorn Vs orcerecd pelhevieleE!
SEqUERCING

NSl alo-rotiornal surrotrcl
StabiliZatioE

Al=nvironmental Procecluralizaiions

sk Em e vs cogntiivelbeliavielaliehss RS otires Facilitation witnin toe Ll

control andWithinsH ERCEI I

sl ults ootnicleclnessienviro kil




=510y orsciciive environ / seseltjlsh

2)Plays to thesuviveEsicurrent
STENUHISE ‘

S Psclirses cormoensaiiorn for Gl
\WEaKNESSESE

PhanmacolouICalNRtEveEntion

INIZEB) ristracesnic emotional / oznaviare:]

dysinhitiene
2) HighERFEXECTVE dysf@n: gennonsmental
controlstimulERLITy ness,

Neleplsircllisreitions of regulaiory caoacity seeleiiiolpl
nesanloo:iny, insomniz, deorsssion /cnxden

Family-Team-Survivor Proceduralization Engaging Adaptive

Resources
Predictability
The relationship

that heals!
Understanding

Neuro-Behavioral Disorders

Pharmmacoloyicallnterention:

Sellancine 2 cdynzanmnie
IRLENRPIEY, bet\@en innioigeny
zlfle) excitatory forees
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Dysbulia Stimulus Boundedness

(over-control) (over-control)

Balance — Balance —

NEBD Cognitive Disorganization

(under-control) (under-control)

SUMINCIE

* Brain injuny,Canivessunived.

» Persons withibraigNRuiaAcan adapt.

* Taking a Systenil '
approachisine
positive chaiues

* [ts not just'enEHINERhaImatters. It all
matters.

» Always believerandhoeldhope closely!




This process theniwoulditheoaretically imply a reciprocal

neurobiological systemiwithithesollewing functional /
behavioral parameterss

1) An internal /external menteHHEISYSIENMEASENSOnY / perceptual
2) A reasoning and problEmSeIREEVEIEEAabSnaction
3) A command! and/controlfSyStEmEanExtinitiation / regulation

4) A behavioral potentiationisysStems=Aeaniingand memory.

Emotion / Affect Generation Process / Internal Perception
Circuit
Cortex (glutamate, acetylcholine, serotonin,
GABA, norepinephrine)

(Glutamate,
Exc)

(Glutamate,

Exc) (Dopamine, serotonin,

Limbic System "7
(Gaba,

Inh).

Tha Ia mus (glutamate, acetylcholine, serotonin,
GABA, norepinephrine)

w0 TcQoO030Tc0oZ2

Volitional Control / Decisional Process / Circuit

Cortex (slutamate, acetylcholine, serotonin,
GABA, norepinephrine)
(Glutamate,
Exc)

(Glutamate,
Exc)

ERE] Ganglia (Dopamine)
(Gaba,

Inh)

(glutamate, acetylcholine, serotonin,
Tha Ia mus GABA, norepinephrine)

[\
e
u
r
o
]
o
d
u
|
E]
t
o
r
s

Behavioral Potentiation / Experiential Permanence / Learning and
Memory Process Circuit

Cortex (glutamate, acetylcholine, serotonin,
GABA, norepinephrine)
(Glutamate,
Exc)

(Glutamate,

Exc) Hippocampu

S (acetylcholine, serotonin,
norepinephrine, et.al.)

(Gaba,
Inh).

lutamate, acetylcholine, serotonin
Thalam (4 ) 3 B
CIEE GABA, norepinephrine)

w00 —co0oo03o-coZ
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Neurenal'lRespiration

Glucose preducteRVIEigUEmIcCrobiome
metabolism

Glucose tran SPORAIERESIHOCYIC action
Glycolysis producir@HD anadlactate
Neuronal metahBlSIICIRANRA O Elease energy
for neuronallOPERUBHS

Astrocytic metabplizatuenioiactate and

ammonia
Then the process repeats

Areas under the normal curve that lie between 1, 2, and 3
standard deviations on each side of the mean

68.3% of data
- -

-t >

95.5% of data=—

99.7% of data—

]
T
-3sD -28D -18D MEAN  +1SD +2SD +38D
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The tendency torSEeEkscontroliis reflected in
the ohsen/auenihathe neuronal
respirateRasysiemcanrespond to

perturbatioNSEYRIERNEIHE metabolic
process te:mapicifMENoneal energetics.

It can respendeNESSIvRGIUcose by using
lactate as a SECOndan/ energy source.

31.7% of the sample falls outside of 1 SD from the
mean.

65.8% of the sample falls outside of .5 SD from
the mean.

82.9% of the sample falls outside of .25 SD from
the mean.

11



Adaptive Behavioral Cycle (ABC)

Rehab participation

¢ Neuro-

Neurobehavioral functional gain Behavioral
¢ disorders

Greater sense of control

2/27/2024
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