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Topic List

* Neuroplasticity Overview
* Principles of Neuroplasticity (with rehab examples)
« Technology in Rehabilitation
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Healing Post-Stroke: The Science

» Diaschisis Resolution / Activation of Cell Repair

— Normalization of metabolic and blood flow changes
following the acute injury

— Not well understood in stroke.

« Experience-Dependent Neuroplasticity

— Most simply put...is the underlying biological pathway to
return of function following brain injury-related neuronal
injury and death.
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How does improvement happen?
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Mechanisms of Neuroplasticity

Neurogenesis — creation of new neurons

— Currently believed to be in the hippocampus
(subventricular zone and dentate gyrus), olfactory
bulb, and cerebellum

— Increases with exercise, decrease with stress /
depression

Synaptogenesis — creation of new synapses

— Increase in confralesional axonal growth markers in
the first week post-stroke

months post-stroke
Gliogensis — creation of new glial cells

Angiogenesis — creation of new blood vessels
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Axonal sprouting…


Return of Function: The Science

« To support these processes, the brain
INncreases production of trophic (growth)
factors.

— Trophic factors enhance both the repair of
Injured structures and the creation of new

neurological structures. NN
- NGF (nerve growth factor) 82 T
« BDNF (brain-derived neurotrophic factor) %gjﬁg‘g\\}&$®é?§w%%%
- GDNF (glial-derived neurotrophic factor) =5 Evj;,ii?;%émnt
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BDNF = increased production following aerobic exercise…follow with cognitive work.
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Return of Function: The Science

* |tIs believed that neuroplasticity peaks
pbetween 1 and 3 months post-onset

— N=175

Days Between FOM % Change
Onset and Admit Admit to Discharge

0-60 days 102.37%
61-120 days 45.14%
121-180 days 40.47%
181-240 days 21.48%
241-300 days 23.95%

301+ days 21.13%

J Rehabil Med. 2007 May;39(5):345-52.

Enriched environment and astrocytes in central nervous system regeneration.
Nilsson M, Pekny M. 0" \AﬂTH
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Where is the intersection of effective rehabilitation and window of greatest opportunity?


3 Levels of Neuroplasticity

1. Chemical

— Have you ever learned something and forgotten ite
* Long-Term Potentiation (LTP)
« Long-Term Depression (LTD)

2. Structural
— London cab drivers & hippocampal volume

3. Functional
— Readers of braille (both structural and functional)
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10 Principles of Neuroplasticity

1. Useitorlose it

2. Use it and improve it
3. Specificity

4. Repetition matters
5. Intensity matters

6. Timing matters

7. Salience matters

8. Age matters

%
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Transference
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O Principles of Experience-Dependent Neural 0n WITH
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Salience: The Awareness Challenge

Is Patient
aware of
deficits?

Yes /
Can Patient use an
external strategy?

\h
Use techniques to

-

What is Patient’s level
of impairment?

C

No
Yes

Use task specific
approach: errorless

L increase awareness

learning, spaced retrieval,

chaining

Mild/ Severs Use ex;ernal
Moderate strategies only:

Use both,
as needed

Use
internalized

strategies,
as able

provide cueing
and assistance

Continue

to use

external strategy with
assistance, if needed

§ FIRSTEDITION

COGNITIVE
REHABILITATION

MANUAL

ANSLATING EVIDENCE-BASEI
IMMENDATIONS INTO PRA

v Edmund C. Haskins, PhD
Haak Rehabilitation Centar, Indianapolis, Indiana

AC R AMERICAN CONGRESS OF
REHABILITATION MEDICINE

Improving lives through interdisciplinary rehabilitation research
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Task specific vs. strategic depends on level of functioning.


Salience: The Awareness Challenge

« Whom are we talking about here?

— Damage to the right hemisphere or parietal regions
(domain specific unawareness)

— Damage to the frontal systems (anosognosia)

 What were pre-morbid personality traits and
coping mechanismse

* |s the PS emotionally prepared to acknowledge
their challengese

« Do you have a therapeutic alliance? You're gonna
need onel
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Salience: The Awareness Challenge

« What do we usually doe Why doesn't it
worke
— Cue
— Cue
— Cue
— Cue
— Cue
— Cue
— Cue
— Cue
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Treating Deficit Awareness

« What does the evidence tell us we need to do@¢

— The best way to help a person served recognize their
challenges is by pointing out discrepancies between
self-perception and reality.

1. Select key tasks and environments in which awareness
behaviors are most important within everyday activities and
roles

2. Provide clear feedback and structured opportunities to help
PS evaluate their performance, discover errors, and
compensate for challenges.

3. Use habit formation, when necessary, through repetition
and procedural or implicit learning.

4. Providing education and environmental supports.

Neuropsychol Rehabil. 2006 Aug;16(4):474-500. 0" “ﬂTH
CONFIDENTIAL A review of awareness interventions in brain injury rehabilitation. mlfe
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Awareness...Practice Standard

 Predict-Perform Procedure:

—  Therapist infroduces a task. This can be purely paper and pencil, real, or
simulated...along the gamut of task complexity.

—  Person served is asked to:
1. Setagodl
2. Predict their performance

3. Anticipate and pre-plan for any possible challenges (e.g. "Are you going
to need reminders or physical help with any aspect of this taskg”).

4. Choose a strategy to circumvent these challenges.

5. Assess the amount of assistance he/she will need to successfully complete
the task.

— Following the above, the PS completes the task

— Complete structured self-evaluation

— Collaboration and comparison of perceived performance and reality

— Record experiences, including fips or strategies to be more successful next time
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- Specificity & Interference

« Errorless Learning
— Survivor is involved in goal setting as much as possible

— Develop routine...with task analysis and structured support
at each step.

— Supports function to elicit a correct response or task
completion each ftrial.

— No guessing by survivor...no quizzing by caregiver.
— Fade supports over time.

NO MISTAK: =

CONFIDENTIAL ‘kﬂ_lfe |


Presenter
Presentation Notes
Spaced retrieval…chaining…


Use It or Lose I...A Cautionary Tale.

* FIM goes up...but af what coste
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Use It and Improve It: CIMT & CIAT

« CIMT consists of three components:

— Massing of repetitive, structured, practice-intensive
therapy in use of the more-affected arm

— restraint of the less-affected arm

» Restraint of unaffected arm for 90% of waking hours

« 2to 3 week period, 6 to 7 hours per day of intense therapy on
consecutive weekdays

» Repetitive training of more affected UE
» Behavioral agreement
« Treatment diary

— transfer program, which includes monitoring arm use in life
situations and problem solving to overcome perceived
barriers 1o using the extremity

« CIAT - similar philosophy

Onwix
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Cimt = DO SOMETHING!  CIAT – Shawn example.


Salience + Repetition

“Phenomenal”
“Extraordinarily moving"

“Tramgcends ong’s percepions o
medicing music and even mirscles”

- Dbew chan oy compli e Eamcy ol critics
arasal che plode_ 3o leppirklbea |5 Ehdai ey’
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AVM + meningitis + seizures + disorder of consciousness.  You’re going to hear dad first…then wife.


Technology and Nevuroplasticity

Two Basic Types of Technology:

1. Non-invasive Brain Stimulation (NIBS)

— Repetitive Transcranial Magnetic Stimulation (rTMS)
« Theta Burst Stimulation (TBS)

— Transcranial Direct Current Stimulation (TDCS)

2. Assistive Technology

— Passive assistance (i.e. Saebo)
— Active / Interactive Assistance (i.e. Exoskeleton)
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Where Tech Might Be Helpful...

« Conventional  Robotic Assist:
Therapy: — Repetitions / Intensity
— Repetitions / Intensity - UE =400 reps
 UE=32reps « LE = 500-1000 reps
* LE =350 reps — Fewer activities, but
— Many goals / more of them
acftivifies — Distal fo Proximal

— Proximal to Distal
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Technology and Neuroplasticity
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Questions?

 Dave Anders, MS, CCC-SLP, CBIST
— 515 965-1339 Ext. 126
— Dave.anders@onwithlife.org
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