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Arm-hand rehabilitation

in post-stroke phase

No or limited arm-hand skill p

Regain and maintain improvements in arm-hand
function and arm-hand skill performance,



Arm-hand rehabilitation

in post-stroke phase

activities & p




Issues in rehabilitation
of the moderately to severely affected arm-hand
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Main issues
In rehabilitation of the moderately to severely affected arm-hand
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Concise Arm and Hand Rehabilitation Approach in Stroke
(CARAS)

A practical and evidence-based framework for clinical rehabilitation management

Level

mild impaired
arm-hand

severe impaired
arm-hand

moderate impaired
arm-hand

Taking c * Task .~ -iented Arm he

Program 1 Program 2 Program 3

Non functional hand performance Gross motor grip performance Functional performance

Concise Arm and hand Rehabilitation Approach in Stroke (CARAS) (Franck et al; Open Journal of Occupational Therapy, 2015

~—ZCoRT

an
for complex rehabilitation technology




Program 2 Program 3

Gross motor grip performance Functional performance

self-efficacy
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[ Diagnostics ]

T (sensomoton unciar NN

mild impaired moderate impaired

severe impaired
arm-hand arm-hand

arm-hand

mobiliy strength
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Movements

Individual treatment form

PROCESSES

Cognition - Emotion

i needs, experience

| Formation

overview, estimation,

+ towant, to dare, to be allowed to,

being able to

Respons selection

If-then relation, orientation where
and how, take into account own
possibilities and environment

Linearisation
in sequence, connecting steps

Program activation

Actual existing program,

To build & new program
dependent on op basis van body's
own or environmental cues

. Schaling
| Adapting program towards ts

purpose and environment in size,
speed, strength

Initiation en codrdination
serial organization, motor units,

| muscle lenght, type of contraction

UNITS

Intentions
| . Thirsty

: Planning
. Drinking water
outof a glass

| Scenario’s

| . Drinking water

| out of a hottie,
carton,

. Action plans
| - Reach to the

| glass, graspthe |
| glass, lift the glass |

| Motor

| programs

| Movement

i spocification of the

| meach-grasp-ift...
| route in order to

| parameters
| fine-tuning roach |
grasp, turn the

>

| activation
| Movement of joints
 in desired positiol

ensoric feedbdck

PROBLEMS

Dysmetry

Strength

CARAS

Example

Propriocepsis

[Content

. Aimed at the

task (what)

Aimed at
performance
level (how)

Focus of attention:
. external or
internal focus

Verbal -Non-
verbal

. (haptic-video-
photo-written -
akoustic)

Content

. Knowledge of
performance

. Knowledge of

results

Organisation
environment

. calm - lively

Organisation task

Simple - complex

Whole task - part-task
limited number of
degrees of freedom




CARAS
Workbook
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Week activity

O

Week of participation:

Strength scap/glenoh/..

Propriocepsis/ bodymap./..

1. stretch exercise 11b

2. scapular exercise la

3. kinematic chain exercise 6
4. functional strength task
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Mastery Experience

Self - Efficacy

Goal evaluation form

Prior to the start of the arm-hand training program, the participant extract three to
six activities that are both meaningful and challenging to him. Important
characteristics of these activities are that they have to be used frequently and be
directly related towards home-based activities in daily life of the participant.

Cutting vegetables

The activities are rated by the patient on a six-point ordinal (Likert) scale varying
from ‘very easy to perform’ to ‘very hard to perform’

Scores:
0 Very easy to perform M O n d ay
1 Easy to perform
2 Quite easy to perform
3 Neither a problem to perform
4 Quite hard to perform d
5 Hard to perform Wed n es ay
6 Very hard to perform

Activities selected in which the participant wants to improve himself

score
0 1

) Friday

1. CUTTING VEGETABLES

.. STABILIZING BREAD
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Changes in arm-hand function and arm-hand skill performance in patients

after stroke during and after rehabilitation:
“Saving comparative data regarding ‘evidence-based therapy-as-usual”

Admission Clinical discharge
v v
Period of rehabilitation Post rehabilitation phase :::>
6 6 3 6 9 12
weeks weeks months months months months
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Results at the level of Function :
Fugl-Meyer Motor Assessment

severe impaired moderate impaired mild impaired
arm-hand arm-hand arm-hand
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Majority of the participants with a mildly to moderately affecte
improvement in arm-hand function

/m R Changes in arm-hand function and arm-hand skill performance in patients after stroke during and after rehabilitationlé:ranck JA, etal.,

S Y (2017) PLoS ONE 12(6)
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Results at the level of Capacity:
Action Research Arm Test

severe impaired moderate impaired mild impaired
arm-hand arm-hand arm-hand
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Majority of the participants with a mildly to moderately affect
improvement in arm-hand skill performance

% R Changes in arm-hand function and arm-hand skill performance in patients after stroke during and after rehabilitation. Franck JA, et al.,
(2017) PLoS ONE 12(6)
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Changes in actual arm-hand use in stroke patients
during and after clinical rehabilitation

Mild A
Moderate @ Mean power per minute of the affected hand per uptime
severe [l 180 : ' ' ' ' ' 1
=== 'A"--
160 |- P i T~ A Program 3
-
— A’
E 140 | P functional performance
E v -‘o."""---.
S 120 | s e Q... R o —
8 s o Program 2
* 100 | X p".‘ gross motor grip
%‘ - performance
3 8o -~ ]
= -
£ K —— —a
= - —— —p—
T 60 o Program 1
o non functional performance
© 40 r
=
20 -
0 1 1 1 1 1 1
Thbl Tcd T3m T6m T9m T12m

Majority of the participants with a mildly to moderately affec
improvement in actual arm-hand use

/?/e’o RT Changes in actual arm-hand use in stroke patients during and after clinical rehabilitation. Franck JA, et al., (2019) PLoS ONE 14(4)
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Dynamic handorthosis combined with electrical stimulation in
stroke patients with a moderately to severely affected arm-hand

Program 2

gross motor grip performance

CARAS

‘ PART ‘ PART 2

TakiRg care and pr efl Arm hand skill performan

Program 1 Program 3

Non functional hand performance Gross mdgor grip perforpilance Functional performance
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Arm-hand capacity

Participant 1 Participant 2
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Reduction of spasticity to improve arm-hand skill performance in
stroke patients with a moderately to severely affected arm-hand

Program 2
+ gross motor grip performance
Capacity Capacity
50
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Reduction of spasticity to improve arm-hand skill performance in
stroke patients with a moderately to severely affected arm-hand

Program 2
+ gross motor grip performance

Botulinum toxin & arm-hand skill performance training
Added-value of Botulinum toxin on arm-hand function
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Take home messages

With respect to actual arm-hand-use it could be concluded that a vast majority
ofpatients admitted to CARAS program 2 and program 3, improved on arm-
hand function, capacity and actual arm-hand use.

moderately to severely affected patients appeared to
be facilitated by dynamic hand orthoses or botulinum toxin in conjunction with
CARAS

CARAS’ defined content combined with the longitudinal database on the
development of arm-hand function and arm —hand skill performance can be
used as a reference database
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Thank you for your attention!

h.franck@adelante-zorggroep.nl
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