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Learning Outcomes

* Plasticity is relevant to typical development, aging, and recovery following neurological
lesions.

* There are two main types of neuroplasticity — neural (cellular) and behavioral.

¢ Vascular remodeling is both a developmental process and mechanism of recovery after
stroke/brain injury.

¢ Long-term potentiation is a process of strengthening neural networks through stimulation
and is critical for memory and learning.

* Plasticity can be adaptive or maladaptive.
* Several factors are associated with experience dependent neuroplasticity.

* Personal factors contribute to the degree of engagement and participation, which in turn
affect adaptation.

* Reactivation of a brain region following recovery and reorganization via recruitment of
another brain region to carry out functions

What we do & don’t do shapes the way our
@ brain is wired and the cytoarchitecture

(morphology/anatomy)

Plasticity is
relevant to

I development,
aging, &
Recovery from
Neuro damage

Fostering participation is key




MRS Neural (cellular) &
8, Behavioral Plasticity

* Neural plasticity is what happens at the
cellular level — changes to synapses
through learning

* Behavioral plasticity is when a change in
behaviors and environment changes
brain structures and functions

* Behaviors drive neural plasticity

Vascular Remodeling
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Synaptogenesis
& Dendritic
arborization

Cognitive exercise is a
primary driver for
synaptogenesis and dendritic
arborization

+ Ampakine
+ BDNF (exogenous) ® | o

or
+ Rehabilitation
—

+ Rehabilitation

}Activity dependent
release of BDNF

Synaptogenesis

Sprouting

Recovery of
function
Dt

Not all plasticity is
adaptive

* Remember the old expression, “Practice makes perfect”?
* In truth, “Practice makes permanent”

* What we do matters!

* Needs to be accurate

* Needs to be contextually sensitive

* Needs to be repeated (a lot)

* Complexity needs to match the real deal (see
examples in spinal cord injury recovery)

* Doing it “wrong” can make the it permanently wrong
(or at least hard to undo)
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What do we mean
by maladaptive?

* How many of you walk like
this?

* What are the potential
problems with walking like
this?

How close can you get to the real deal?

What is the difference from our previous “walker”?

(a) (b)

10
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What about arms?

[~ Robot (unilateral & combined)
% Spontaneous recovery’ (moderate stroke)
A Spontaneous recovery’ (severe stroke)

Fugl-Meyer Score (points)
N
e

0 3 6 7 8 9 10 1
Time Poststroke (mo)

Figure 2.

Gains in wpper-limb Fugl-Meyer scores compared with spontancous
recovery pattemns. Spontaneous recovery data have been replotted (¢
and A) along with exponential fits. Spontancous recovery curve that
intersects baseline point of our subject pool was calculated by
interpolating between moderate and severe profiles. “Source: Duncan
PW, Lai SM, Keighley J. Defining post-stroke recovery: implications
for design and i ion of drug trials, Ni b logy. 2000;
39(5):835-41. [PMID: 10699448]
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Okay, then what about Communication? Cognition?

How can we change the threshold for communication? or Attention? Memory? Self-regulation? etc.

| Gordening
| herbs m Veseinble

roses
+oli e:<@ 5...-

daisies

it hydrarqeas
How muoch ve Keep?

431, 23 —%— l
'“M tad

= dr -
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Long-term Potentiation
(Fig. 15-1)

1. pre-synaptic cell

When a pre-synaptic neuron fires, releasing
glutamate, it activates AMPA receptors.
Activation allows Na* to enter the post-

polarized membrane —_s+sgm o st
. o il i synaptic neuron, depolarizing it. (#2
post-synaptic cell Ag}\ e ; Bl

NMDA receptor AMPA receptor

glutamate &)

NMDA receptors have a Mg?* block that
only opens when the post-synaptic neuron is

depolarized. Depolarization causes influx of
Ca%* (#3)

depolarized membrane
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Long-term Potentiation (Fig. 15-1 continued)

3. i i
@ © Once depolarized, glutamate activates

"W ot NMDA receptors, leading to Ca* influx.

The influx of Ca?* leads to two forms of LTP,
early- and late-LTP. Early-LTP (#4) occurs
when Ca?* binds with kinase (#3), which
increases AMPA receptors in the post-synaptic:
neuron. This increases sensitivity to
depolarizations and strengthens the connection
between neurons (strengthens the circuit).

Late-LTP occurs when Ca?* binds to cAMP

response element binding proteins (#5), which

Moral of the story... results in increased gene expression, increased

neurons that fire together protein synthesis, and most importantly;/
wire together increased synaptogenesis.

14
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Did you know that
Neuronal activity can
also be depressed?

* The opposite of LTP is LTD

* In this case, pathways can be
deactivated through lack of
use

* This goes with the expression
“Use it or lose it”

Plasticity: Kleim & Jones, 2008
Ludlow et al., 2008

e Useitorloseit
L Increase participation

Use it and improve it fy
* Specificity — ecoIogiE;IIy valid, authentic, environment matters
* Repetition matters — errorless repetition = adaptive plasticity

* Intensity matters —how much? Recovery continuum

* Time matters — when is optimum time? Recovery continuum

 Salience matters — person-centered, motivation, goal setting

Participation matters

* Age matters — while young is better, change remains possible
* Transference matters — generalization depends on authentic intervention

* Interference - one experience affects others (can be constructive or
deconstructive)

16
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Experience
Dependent
Plasticity
(Fig. 15-3)

Blake & Hoepner’s (2023)
clinical implications

Dosing:
Repetition
Intensity
Timing
— Individualized:
Errorless SS:IE:::

Tx Fidelity Ecologically valid
Experience
(Participation)

_ Dependent
nvironment: Carryover:
Barrier/Facilitator Adherence
Pihysical Compliance
| farmer zlliance
Intrinsic:
Maotivation
Self-efficacy

Self-determination
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Social vs. Impairment models:
how do they stack up?

* From a neuroplasticity standpoint, this question
relates to ...

* Specificity: is the activity and/or environment
similar to the real-life context?

* Salience: are the activities and tasks
motivating, person-centered/relevant one’s
goals?

* Transference: are the activities and tasks
generalizable to what the person wants and
needs to do?

Beyond Rehab:@ 7
Succeeding at /6

A conference on brain injury
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Specificity Matters

-
— )

* Lof & Watson, 2008; McCauley etal. —~ ) C
2009 on non-speech oral motor tasks &z -

* Blowing bubbles is not equivalent to the

act of speaking! i -
& o
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Dosing Matters

* Some tasks benefit from massed practice (high intensity & high dose in a short
period of time)
* ICAPS & post-acute/chronic interventions (Babbitt et al., 2015; Cherney,
Patterson, & Raymer, 2011)

* Some tasks benefit from distributed practice (low intensity & low dose over a long
period of time)

* Early rehabilitation (Sohlberg & Turkstra, 2011)

* Dosing refers to the number of teaching episodes per session. It is defined as the
number of properly administered therapeutic inputs or client acts per session, and
it includes not only what the clinician does but also the quality or accuracy of the
client’s response (Babbitt et al., 2015; Baker, 2012; Harvey et al., 2020)

20
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Continuum of transference from clinical to
community environments (Fig. 15-4)

* What happens in real
life environments is
likely different than ( \ ( \
what happens in
clinical or controlled
envi ronments fMRI scan Clinical Home Community

environment environments environments environments

More controlled, easier to measure Less controlled, harder to measure

Poor ecological validity Better ecological validity
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Functional
Reactivation

* Assume the ischemic area at the core of a lesion is
no longer functional but that the penumbra was
functioning poorly

* Functional reactivation is neuronal and/or vascular
plasticity
* Collateral dendritic regrowth (synaptic
remodeling) of peri-infarct region

* Vascular remodeling (new vessels) in peri-
infarct region

22
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Functional Reorganization
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* Another area of the brain “takes
over” functions of the damaged
area

* Perilesional area takes over OR

* Increased activation of the
opposite hemisphere

23

Neuromodulation techniques

Stroke brain

W
and ;i\j_fé_- .

. =5+ Dendrites
neuromodulation e

Axon Presynaptic
minal
Axon
erminal
W Ea s
- ynapse

Post-synaptic
receptor

AR
Synchronized neural firing

e Enhanced neural plasticity after neuromodulation
Enhanced neural communication P y

Figure 1: The mechanism of neuromodulation to enhance neural plasticity following stroke.

24
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Types of neuromodulation

Deep brain stimulation

{i ‘-\I lemphaetal  Eliasetal
(& :
\

1),

/’ 3 @y =
' W o
Transcranial current . J
stimulation y =
Ir/' : I:\\ Nicolo et al. Anh et al. Optogenetic simulation Tesr:\anle«ial
(¢ o) Malerba et al. Hordacre et. al Coccoetal. Mololes et al 1 / ok s
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\ Q vg @ He etal letal _ Facchinetal Babietal
) -1 019
=
4
Transcranial magnetic
stimutati Environmental stimulation
V- \
V- _ _ / . Adakkan et al
4 Borich etal.  Fisicaro et al | | @ Martorell etal.  Zheng et al.
[ = =/ Chailetal. Caglayan etal. Cambiaghi et al. ‘0 $ | e a L An40  A090 | 200
\| \1 t;\) i o ! AL
/ J —
4 /— :
Paired associaled
stimulation Figure 2: The timeline of all the original studies documented in this review about different neuromodulation techniques.

* Hmm... it’s starting to look like

Wang, 2022

what we do!
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So, what does this all mean to you?

You need to learn who
you’re working with and
what matters to them
(what they want and
need to do)

You need to set and
measure goals and goal
achievement with them

Therapy needs to parallel
what they want and need
to do in environments
that are comparable to
the environments they
will need to do them in

You will need to use

communication supports
to help them express
their identity, what they

want and need to do, etc.

(see tools on the slides
that follow)

26
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Bordin’s (1979) 3 KEYS to Therapeutic Alliance
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client and clinician

agree on the
therapy tasks

client and clinician
agree on goals

the interpersonal

bond between
client and clinician

27
PERSONAL VALUES
Personal Values Card Sort IMPORTANT TO ME
Card Sort
(Miller, C’'de Baca, Matthews, &
Wilbourne, 2001) VERY IMPORTANT TO ME | NOT IMPORTANT TO ME
083+ items ACCEPTANCE AGGURAGY
o Not Com m u nication_ to be accepted as | am _ 1o be accurate in my opinions and h-lm:m
friendly
o G reat fra mewo rk ACHIEVEMENT ADVENTURE
ATTRACTIVENESS AUTHORITY
to be physically attractive to be in clu:- ofh-nd responsible
28
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Q-Sort

(Stephenson, 1953; Rogers, 1954)

Least like
how [ think

5

-4

-3

-2

-1

Neutral
0

4

Most like
how | think

5

29

Talking Mats

3. Top
scale

2. Option
symbaols

| =
1

1. Central
topic
symbol

30
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Activity Card Sort(s

oAdult version — categorical sorts
oHealthy adults
olnstitutional version
oRecovering version
olnfant-Toddler

oPreschool

oAdolescent and Young adults

31

L!V Cards Activity Score Sheet LIV Cards Activity Score Sheet
Home and Community Activities Creative and Relaxing Activities
L | V ‘ a rd S Check activities the PWA PWA: FFM: : Check activities the PWA PWA: FFM:
wants to do more. Circle " | i wants to do more. Circle . N N
any activity number where 10"“2“" & g Relationship: i any activity number where ln"’;" % % Relationship:
the PWA and FFM give H the PWA and FFM give
different responses. Date: i different responses. Date: Date:

aning the House S ves N0
ki YES 0O NO

Home Maintenance

1

2

3 ashing Dishes OYES ONO anNo

4 Doing Laundry OYES ONO 0 YES

5 Taking Out the Trash i -l \'I‘?.‘s‘. .l Nﬂ -lYES A NO B
6 tndoor Plant Care 1 Reading AYEs ONo  idYEs ANO

7 Pet Care Silﬁng,"[hinking‘ OYES ONO OYES ANO .
H 8 Resting OYES ONO 0 YEs ONO

5

Yard Work Getting a Massage

OYEs O A YEs ANo

O YEs ANO

10 0 Photography 0 YES
e 'ﬁ i H N | Drawing/ Painting AYES A YES ANO
b - &
13 | Grocery Shopping O YEs O NO
14" Clothes Shopping OYES O No ! Hand Crafts
15| Shopping at Hardware Stare OYES ONO | Scrapbooking OYEs ONO (JYEs ONO

Sewing OYEs OnNo :iOYES ONO
Needle Crafts Oves ONo (OvEs ONO
Puzzles

16 | Car Maintenance OYES N0

17 | Driving

18 | GettingGas

18 | Public Transportation Collecting AanNo

20 | Beauty/Barber Shop

Listening to Music

anNo

ical Instrument

21 | Gaing to the Doctor Playing a M

22 Singing
1"25 | Going o Place of Worship "1 { 23 | Attending Concerts

24 | Voting % Art Museurn, Gallery B

25 | Working for Pay OYES ONO % Qy_lnulllf:{hf__§1(3§1lcls

32
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LIV

a partner

inventory

* There is also

version of the

L!V Cards Activity Score Sheet
Physical Activities

Group Exercise

Indoor Exercise

9 | Yoga/TaiChi

Check activities the PWA FFM:
wants to do more. Circle Relationship:
any activity number where b
the PWA and FFM give
different responses. Date:
1 Yard Games OYES 0O NO
2 Ball Sports AYES ANO
3 Racquet Sports DOYES O NO
4 | Golfing
5 Bowling
6 | Winter Sports
7
8

10 | Cycling

11 Walking/Runni

13 | Horseback Riding

ping

16 : Boating
17 | Fishing
18 | Hunting

10 Beach

20 : Traveling

Going on a Road

Woodwaorking

L'V Cards Activity Score Sheet
Social Activities

Check activities the PWA
wants to do more. Circle any
activity number where the
PWA and FFM give
different responses.

3 4

{FFM:

elationship:

i Date:

1 : Volunteering
‘Watchine §

Antending Parties

Family Gatherings

taining at Home

Attending Meetings

Having Coffee/Tea with Friends

12| Picnic

13 | Laughing/Joking

14 i Gif

15 | Goingto Children's Activities

16 | Storytelling to Children

17 | Table Games

18 i PlayingCards

19 | Using the Phone

O YES

20 | Writing for Communication

O YES

33

Obligatory vs. Non-Obligatory Inventory

Table 4.4a and 4.4b. Obligatory vs. Non-obligatory Interview.

Before Injury/Illness

After Injury/Illness

Do because you
have to

Do because you
want to

Do because vou

have to

want to

Do because you

34
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Adjuncts for accessible interviews

* Along with tools like Talking Mats ...
* Written choice for readers
* Rating scales across lifespan, depending on cognitive level
* Photographs to express idea or augment verbal expression
* Drawing

Hoepner, J.K. (2023) Counseling and motivational interviewing
for speech-language pathologists. Slack Publishing, Inc.

35

rative Goal Setting

A number of tools exist that can help guide the process
of collaborative goal setting.

18
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Setting Collaborative Goals
(Hoepner & Hersh, 2022)

GOAL WHO:

COMPONENT: Name,
Ms., Mrs.,
Mr., Dr.,
etc.

SKILL/TARGET:
(production of
/phoneme/,
attention to task,
orientation to...,
recall of..., self-
assessment, etc. )

PERFORMANCE
LEVEL: (for X min.,
for X times, in X
context, with X level
of accuracy)

CONDITION: (w/
X type of cues or
support, in the
presence of X
demands,
environment)

A client might see it more like this (personal communication with Deborah Hersh

| want to be able
to do x

To do that, | need to
practice these
sounds/words/

sentences/exercises.

For that, | need x
support, wtih x cues,
and practice it x
number of times.

1 will look at x results
on x measure to see if

PURPOSE: (In
order to achieve
activity/
participation
outcomes)

it is getting any
better.

37

Goal Mapping (Turkstra)

* Work backwards towards end goal to

identify steps

My primary goal is ...

Client's Goal: Return to socializing
with friends on Facebook

Other steps
will be
added as
the client
progresses

Short-term Rehab Goal: Post a
message on Facebook

T

—_—

Sustain attention to read one
Facebook post

i

Find the Facebook icon on a

computer screen, with a distracting
background

!

Find the Facebook icon on a
computer screen, with a blank
background

38
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Formulations
(Fish et al., 2021)

* Considers multiple domains

-
Family & Social Situation

+  Lives with ...

+ Relationships

~. 2000/

Physical
Mobility
Balance
Endurance/fatigue
ADLs

— - /

e

Communication
Comprehension
Expression
Pragmatics

Speech, voice, etc.

Cognition
= Memory

= Attention

= Executive functions
= Visuospatial

= Social cognition

Client
(age, DOB,
sex, etc.)

p

Disease/disorder
Onset and basic details
about disorder and onset

e

Identity \

* Job/school

» Characteristics

= Interests/values

= Memberships/affiliations

+ Aftitudes towardsrehab

Emotional
Mood
Affect
Isolation

e

Identity changes

Activity-Participation
- Social

*  Leisure

* Routines

= Home

= Vocation/school

= Awareness/insight

Goals
Communication

Cognition
Swallowing
Vocation/school
Social

Leisure

Other

39
SMARTER GOALS Srarc
(Hersh et al., 2012) Monitored Specific
Measurable
Accessihle A .
* How do we assure our SMART chievable
goals are collaborative? Retevant Reaistic
Time-bnund
Evolving Relationship-
centred
40
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WE CAN FOSTER PROJECT BASED MOTIVATIONAL
MORE INTERVENTIONS INTERVIEWING
PARTICIPATION

And....?

GROUP
INTERVENTIONS

CAMPS

41

Questions &

Comments

21



