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Overview

Learning Objectives:

1. An understanding of the biological recovery processes contribu
to spontaneous and rehabilitatiemduced poststrokerecovery

2. Abetter appreciation of how the timing and intensity r@habilitatiol
affectrecovery

3. Someinsights into whyrecovery plateaus after several months an
what might be done to prevent this from occurring
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Stroke Is a Disease of Chronic Disability

A ~62,000 strokes per year in Canada

A At least 405K Canadians living with consequences
stroke'

A Incidence of stroke expected to increase by 80% by
2038 (i.e. 656725K}

Nearly50% have chronic disabilities at®?

A
A Many patients after making initial functional gains
show progressive decline over time

LKrueger et al, Stroke, 2015
2Teaselket al ExperRevNeurother 2014
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Treating Upper L|mb Dysfunction

=

I
Ploughman & Corbett, ArddhysMed Rehabil 2004
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Is the Rat a Suitable Model for Studying Uppe
Limb Recovery?
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Rat Model of Upper Limb Recovery
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MCA = Middle
Cerebral Artery

ET1 StrokeModel
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Staircase Reaching Test
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Brain Plasticity Offers New Hope

Historically thought thabrain damagevas
Irreversible, little hopdor significant recovery

This pessimistic views changingdue to discoveries
IN Neuroscience concerningguroplasticity

Neuroplasticity: Adaptive changes in response to
Injury and experiencdge.g.sprouting of new
connections, neurogenesis, angiogenesis)
Harnessingneuroplasticityto dramatically improve
strokerecovery is the new frontier in stroke
research
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Environmental Enrichment

Enrichment increases Growth factors, dendritic growth, synaptogenesis,
neurogenesis, angiogenesis & cortittatkness




Stroke o
Start Rehabilitation
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T 14d Post 1 Post 2
Behavioural 4 W|eeks 9 We|eks
Assessment

Enriched Housing Daily Reacfhraining Z=nriched Rehab (BR




Structural Remodeling of Layer V Motor
Neurons
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Biernaskie® Corbett JNeurosci, 2001
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Traininefml Rehabilitation |
2 -1 0 1 2 3 4 5 6 7 & 9

Post-Stroke Week
Rehab Day

Trough o Trough Trough Distance

1- Full Both 4 cm 0 mm
Full Both 4 cm 0 mm
Half Impaired Only 4 cm 0 mm
Half Impaired Only 13 cm 0 mm

7
2
Half Impaired Only 5cm 3.2 mm
Half Impaired Only 5cm 6.4 mm
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Enrichment + Reaching -# Enrichment
Reaching —e—- Sham

Pellets Retrieved (PR)
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The rcal Period for Stroke Recovery

{

Upregulation
of growth
promoting factors

Y - Critical Period
Stroke 0 ) 5 14

Upregulation
of growth
inhibiting factors

\4

sustained . . @

Murphy & Corbett,
Nat NeurosciRey,
2009

30 + days

late @




Inactive & Alone

In first few weeks after stroke people are alon
~60% of the time

wDuring waking hours they were inactive~ 75%
the time (resting in bed or sitting)

* Lackof stimulation, exercise &ocialization is
striking

Bernhardtet al., Stroke, 2004



Does Amount of Rehab Affect Recovery?

‘

5 stroke groups given different amounts of
post-stroke reaching practice

CrystalMacLellan PT, PhD

Light STD Dark STD
n=7 n=7/7
Light ER Dark ER Limited
n=8 n=28a

STD = standard social housing [pEY{'@=I=8EllTali{=1e

ER= Enriched rehab nN=9
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Enriched Rehabilitation

Rats housed in EER&aveaccess to reach
training apparatugl hr/day, 5 days per week
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Cylinder Test Montoya Staircase Test



