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Zoe has 8 years experience working with Bec graduated from LaTrobe University with a
clients with neurological conditions. She Masters of Physiotherapy. She is a keen
completed her Bachelor of OT in New advocate for people with a disability and is Chair
Zealand and completed Masters in Clinical of the Australian Physiotherapy Association
Rehabilitation (Neurological Rehabilitation) Disability Committee (Victorian branch). Bec has
at Flinders University. Zoe has strong undertaken further research in movement
interests in non-invasive brain stimulation disorders, publishing several papers looking at
and movement disorders. the effects of music & movement therapy in
Parkinson’s disease. She has also undertaken
further studies in Italy, at a specialised
neurological rehabilitation hospital.
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Agenda

* Whatis FES?

* Why do we use FES?

* Who can use FES?

* Why is FES so great in rehab?

+ Whata FES may program looks like
* Demonstrations
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What is FES?

Functional

Electrical stimulation
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Basic principle of how does FES help to move again
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Why we use FES?
« Promoting active use of muscles (1)
* Maintain or increase range of motion (8, 13)
« Prevent disuse atrophy (1, 3, 4)
* Improve muscle strength & performance (16, 17)
« Improve muscle endurance (17)
« Reduce contractures and tightness (2)
* Relax muscle spasms & reduce spasticity (12)
* Muscle re-education & selective muscle strengthening (14)
* Improved gait pattern & correct gait disorders (2, 14)
1.Pool, D, et al. (2015)
* Increase local blood stimulation & circulation (15) S
4. Dirks et al, (2015)
* Improve oedema (15) 5. Frotaler et al, (2008)
6.Be’langer et al, (2000)
- Improve sensation o e o
. 9. Wheeler et al, (2002)
* Improve muscle quality (7. 8, 9) 11 VeCormatk et 2010
« Improved bone mineral density (5, 6) - x;ﬁ";f&éé?m
14. Shin etal, (2022)
« Cardiovascular fitness (9, 10, 11) et
« Habilitation — learning new activity via movement normally unobtainable (18, 19) i)
aramian et al,
« Restorative therapy - CNS cell birth & CNS myelination (18, 19) o e
« Secondary effects of atrophy, including reduced function, increased insulin sensitivity, Neuro "
increased risk of type 2 diabetes & increased risk of cardiovascular disease (17) e
7
RGO

What does the evidence say?

FES addresses changes in:

Changes in the spine & ¢
peripheral nervous system

Prevents secondary e
complications

e Changes in the brain  °
& nervous system

Changes to function
& quality of life
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Karamian, B. et al. The role of electrical lation for

after spinal
cord injury. J Orthop Traumatol 23, 2 (2022). https://doi.org/10.1186/510195-021-00623-6

Schick, T. et al. Functional Electrical Stimulation in Neurorehabilitation, Synergy Effects

of Technology and Therapy (2022). https://doi.org/10.1007/978-3-030-90123-3




Slide 7

RGO Bec
Rebecca Grenfell, 2023-05-10T23:00:04.727
ZC1 Bec

Zoe Crasborn, 2023-05-10T23:00:05.266

Slide 8

RGO Bec
Rebecca Grenfell, 2023-05-10T23:00:09.977



9/06/2023

LLLLLCTTTTCTTLILL LY gl

Assists with achieving
basic neuroplasticity
principles:

* Useitorloseit

* Repetition

» Task specificity

* Intensity

» Salience

FES uses electrical impulses via
electrodes on surface of skin to
stimulate motor neurons activating
damaged networks via spared fibres,
and inducing neuronal plasticity

®— Corticospinal
neuron

®— Propriospinal
neuron

®— Motor circuit

*-«=+ Regenerative
pathway

CST proliferation

« CST axons sprouting onto intact
PNs/INs that project past the lesion

* PNs increasing their own
branching onto motor circuits

N
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What does the evidence say?

Changes in the brain

premotor cortex (PMC)

primary motor cortex (M1)

secondary sensory areas (52)

FES

Fig.3.2 FES training shows an increased activation and proliferation of fibers of the CST

@ supplementary motor area (SMA)

primary somatosensory cortex (S1)

Changes in the spine

. autogenic inhibition

corticospinal tract (CST)

afferent sensory fibers recurrent inhibition

alpha motor neuron reciprocal inhibition

alpha motor neuron
muscle

spindle

muscle
spindle

Fig.3.3 Hypothesis of FES effects on a spinal cord level: Fig. 3.4 Hypothesis on neuronal influences of FES at
FES promotes the restoration of physiological connectiv- spinal cord level: FES influences spasticity by modulating

ity of cortical pathways (upper motor neurons) with alpha segmental inhibition of the alpha motor neuron [41]

motor neurons in the anterior horn [7]

Schick, T. et al. Functional Electrical Stimulation in Neurorehabilitation, Synergy Effects of Technology and Therapy (2022). https://doi.org/10.1007/978-3-030-90123-3]
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Who can use FES?

Most suitable for clients with o
upper motor lesions/deficits \ p' Q

* Multiple Sclerosis

+ CVAor stroke

+ SCI

» Acquired Brian Injury
+ Traumatic Brain Injury
» Transverse Myelitis

+ Cerebral Palsy

* Movement disorders

11
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Precautions Contraindications

NRAH will complete a medical screening process

* Skin sensitivity * Pregnancy

* Cognitive capacity * Metal implants near stim
* Autonomic dysreflexia * Unhealed fracture

* Joint hypermobility * Cancerous tumor

* Recent Botox
* Pacemakers

12
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What setting up a FES program looks like

« Health Screening + Setting up the unit parameters & electrodes
« Assessment  Functional task practice
+ Goal setting + Clinic based sessions for more complex

movements/EMG triggered

s

Neurg™
Rehab

13
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What setting up a FES program looks like

» Set up a home exercise program — use
of the self-trigger button

+ Client, carer and family training
* Progressing the activity/reviews

14
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Why is FES so great?

* Electrical stimulation can mimic

up to 60% of a maximal
voluntary contraction

* Reasonably mimics voluntary

muscle contraction

* “Bang for buck therapy.” It can

* Low metabolic load and

be self — administered,
supports repetitive practice,
address many therapy targets
in one activity

therefore a suitable form of
exercise for patients with a high

symptom burden -y

ilic 2

NeuroTrac®

=]

Neuro™
Rehab

15
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Why is FES so great?

The following aspects are of great
relevance in Motor Learning and
can be ideally implemented in

t

herapy with FES:
High repetition.

EMG-MES+MT

Active training. =

cocontraction

Motivation.

mass tendency

T

Reinforcement (positive reward-
prediction error).

endurance

V]
V)
V]
V]
V]

QO 9

) paresis |

minus.

symptoms. speed of power
levelopement

Task-specific and goal-oriented
training. srgun |

Shaping.

atrophy |

Variable practice. el bondan
Unit shortening
|

oss of sarcoma

adaptive
symptoms

External focus of attention.
Feedback.

Frequent training
(dosage/duration).

V]
V]
o
o
© o

V]
© o
©\o

V]
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VI
Vi
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high
repetition

active
training

motivation

task-specific

training

shaping

variable.
practise.

external
focus of
attention

feedback

frequent
training

- repetitive EMG-rigger
- support of muscl strength/contraction

NG bioser R:all phases: ackantage in acute care vhen
 support of muscle strength/contraction | active training s not yet possible due toa
~ adaptation of hequency and sovero paresis

pulse vicths L:all stages

repetiive EMG-tigger o
~ support of musdle stength/contraction
- constant reproducibilty of s movement | L all stages

- multichannel system technology
- individual plateau-pause settings

il activies are focuse
adjustable rse time and fall tme settings| L il stages

- multchannel system technology

- ncividuol plateou-pouse setings Reoll phases

- adjustable i fime 5| L s o

o ool oy the level ofdifculty has just been increased
puise widths

- mutichannel system technology

- possibiity to alter channals/stimulated | R:all phases
muscles L especially helpful in later learning stages,

- adjustable rise time and fall time settings

- tactile cusing: initation of the

- auditory cueing by an acoustic signal

- the constant rhyth

- propriocsptive feedback through

- visual feedback of the successful

increases the necessary therapy

- individual therapy through individual

rehabilitation phases (R) &

learning stages (L)
where the FES support factor can be beneficial

R:all phases

acoustic signal at the start of the L allstages

R:all phases: especially important when
activities of daily fiving and back-to-work

for each channel

py
for each channel allows more gradations of variation

movement through the increase of
the current
R all phases
atthe beginning of the movement | 1 cueing strategies through FES particularly
i faciltate: i

generated by plateau-pause times.
makes it easier for the patient to
concentrate on an external visual focus

the electrical stimulation R:all phases

movement through the support of Liallstages

pe P later phases when
supenised therapies take place less often
(e.9. only twice a week)

L:allstages

dosage/ duration frequency

programs (set by the therapist)

Schick, T. et al. Functional Electrical Stimulation in Neurorehabilitation, Synergy Effects of T

and Therapy (2022). https://doi.org/10.1007/978-3-030-90123-3

16
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Skills on how to achieve best outcomes

* Setup e 9
considerations (electrodes, 3“ ¢
parameters & environment)

* Using evidence-based fatigue
management approach

* Facilitation techniques
* Allow for carry over

* Progress to more active
movements / using less
stimulation as the body adapts

This will be covered more comprehensively in the workshop

Schick, T. et al. Functional Electrical Stimulation in Neurorehabilitation, Synergy Effects of Technology and Therapy (2022).
https://doi.org/10.1007/978-3-030-90123-3
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Any adverse effects

* Redness over skin * NOTE:
All forms of exercise have the
] same risk and associated
* Discomfort delayed onset muscle soreness
 Delayed onset muscle soreness and neuronuclear fatigue
or neuromuscular fatigue

* Burn/reaction to electrode

These can be reduced by adjusting
the parameters or changing
electrode type

18
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What a FES program may look like q

: | Clinic or Home-based FES 2-3x per
e~

M week 10-30minutes, 12-24 weeks

N

Co

Demonstrations

Grasp and release Step tap
» Setup task/environment

» Palpate muscles ’
* Apply electrodes L
* Setup parameters

e Stim muscles / switch use

20
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Demonstrations

Grasp and release

GRASP AND RELEASE OBJECT (with 2nd contraction] COORDINATION (for foot lift weakness)

act tchit ding anc lant X he ankle

contraction 1 contraction 2 contraction 1
plateau plateau | falltime
o | falltime | pause 1 % iz 5 pause 2

rise time plateau time fal time

channel 2

M. extensor pollicis longus

channel 2
M. extensor digitorum longus.

channel 3
M. f

channel 3
M. gat
channel 4

channel 4
M. flexor pollicis longus

M. peroneus longus

Schick, T. et al. Functional Electrical Stil ionin ilitation, Synergy Effects of Te and Therapy (2022). https://doi.org/10.1007/978-3-030-90123-3

21

FES evolution & advances

electrical stimulation (ES)

milestones /\
of functional electrical stimulation (FES)

therapy on structure or therapy on functional ley
functional level activity level or action level

l |

neuromuscular
EN electrical stimulation
S a | FES = NMES
stimulation = || multichannel FES
€ it training
training

functional electrical

2
stimulation FES.

L EMG-triggered neuromuscular

s EMG-triggered FES
electrical stimulation e

eyelic neuromuseular

electrical stimulation EEG triggeied rES
NMES

EEG-FES

electrical myostimulation cydlic FES
EMS cFES

transcutaneous electrical
nerve stimulation
TENS contralateral controlled FES,
ccFES

sensory-afferent electrical
stimulation PES/SAES functional multichannel

electrical stimulation

EMG-triggered multichannel
electrical stimulation

EMG-MES

-
Schick, T. et al. Functional Electrical Stil ionin ilitation, Synergy Effects of Te and Therapy (2022). https://doi.org/10.1007/978-3-030-90123-3

Neur:
Reha

22
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FES evolution & advances

EMG triggered FES

s Cerebral Cortex-forms engram

nd restores motor:

4. Hand-executes the commands

3. H1-delivers proper
stimulation /
2. H1-callects sEMG signais \\ -
i -

* NRAH also offer OmniHi5 & Walkaide 2, e

Neurotrac MyoPlus Pro B lj ’—‘ ﬁ . B
* See these & access demonstrations NeuroRehab o
Allied Health Network Exhibitor Listing — Hall 2, j D I I I I I B [u

Stand 296 ““j . E |

1. Brain-sends out
commands

9/06/2023
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NRAH FES for Neuro Population Workshop 2023

Agenda | SIGN UP HERE
Pay | WORKSHOP

Introduction on FES
- Functional Electrical
Indications for use o R,
Stimulation in the

Precautions & contraindications Neurological
Stimulation physiology & parameters Population +

Electrode placement
Theories & mechanisms
Current evidence

Case studies

Fatigue considerations

Exercise programs

Day 2
+  Explanation of devices
Demonstration & Trouble shooting Allied Health Network
SIGN UP TODAY!
Breakout rooms & hands on learning B 27th 6 29th of July 2023

Funding considerations
Future directions

24
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Questions?

Bleha%..

Allied Health Network

25
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