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What is FES?

Functional 

Electrical stimulation 

RG0

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 )

• Increase local blood stimulation & circulation (15)

• Improve oedema (15)

• Improve sensation

• Improve muscle quality (7, 8, 9)

• Improved bone mineral density (5, 6)

• Cardiovascular fitness (9, 10, 11 )

• Habilitation – learning new activity via movement normally unobtainable (18, 19)

• Restorative therapy - CNS cell birth & CNS myelination (18, 19)

• Secondary effects of atrophy, including reduced function, increased insulin sensitivity, 
increased risk of type 2 diabetes & increased risk of cardiovascular disease (17)

1. Pool, D., et al. (2015) 
2. Karniel, et al. (2019)
3. Barss et al, (2018)
4. Dirks et al, (2015) 
5. Frotzler et al, (2008) 
6. Be´langer et al, (2000) 
7. Bajd et al, (1989) 
8. Crameri et al, (2002) 
9. Wheeler et al, (2002) 
10. Davis et al, (2008) 
11. McCormack et al, (2010) 
12. Martin et al. (2012) 
13. Yan et al, (2005) 
14. Shin et al, (2022) 
15. Barton et al, (2018) 
16. Wist et al, (2016) 
17. Glanz et al, (1996) 
18. Schick et al, (2022)
19. Karamian et al, (2022)
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What does the evidence say? 

• Changes in the brain 
& nervous system

• Changes in the spine & 
peripheral nervous system

FES addresses changes in:
• Changes to function 

& quality of life
• Prevents secondary 

complications

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

Karamian, B. et al. The role of electrical stimulation for rehabilitation and regeneration after spinal 
cord injury. J Orthop Traumatol 23, 2 (2022). https://doi.org/10.1186/s10195-021-00623-6
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Assists with achieving 
basic neuroplasticity 
principles:
• Use it or lose it
• 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 

• CST proliferation  

Corticospinal 
neuron

Propriospinal 
neuron

Motor circuit

Regenerative 
pathway

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

• PNs increasing their own 
branching onto motor circuits 

doi:10.1016/j.neuropharm.2011.01.016Neuropharmacology 60 (2011) 809e822

RG0

What does the evidence say? 

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

Changes in the brain Changes in the spine 
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Who can use FES?

Most suitable for clients with 
upper motor lesions/deficits

• Multiple Sclerosis 

• CVA or stroke 

• SCI

• Acquired Brian Injury

• Traumatic Brain Injury

• Transverse Myelitis

• Cerebral Palsy

• Movement disorders

ZC0

NRAH will complete a medical screening process

• Pregnancy
• Metal implants near stim
• Unhealed fracture
• Cancerous tumor

• Skin sensitivity
• Cognitive capacity
• Autonomic dysreflexia
• Joint hypermobility
• Recent Botox
• Pacemakers

Precautions Contraindications

RG0

11

12



Slide 11

ZC0 Zoe
Zoe Crasborn, 2023-03-23T05:58:55.804

Slide 12

RG0 Zoe
Rebecca Grenfell, 2023-05-10T22:59:20.095



9/06/2023

What setting up a FES program looks like

• Health Screening

• Assessment 

• Goal setting

• Setting up the unit parameters & electrodes

• Functional task practice

• Clinic based sessions for more complex 
movements/EMG triggered

RG0

• Set up a home exercise program – use 
of the self-trigger button

• Client, carer and family training

• Progressing the activity/reviews

What setting up a FES program looks like
RG0
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• Electrical stimulation can mimic 
up to 60% of a maximal 
voluntary contraction

• Reasonably mimics voluntary 
muscle contraction

• “Bang for buck therapy.”  It can 
be self – administered, 
supports repetitive practice, 
address many therapy targets 
in one activity 

• Low metabolic load and 
therefore a suitable form of 
exercise for patients with a high 
symptom burden

Why is FES so great?  
RG0

Why is FES so great?  
The following aspects are of great 
relevance in Motor Learning and 
can be ideally implemented in 
therapy with FES: 

• High repetition.

• Active training.

• Motivation.

• Reinforcement (positive reward-
prediction error).

• Task-specific and goal-oriented 
training.

• Shaping.

• Variable practice.

• External focus of attention.

• Feedback.

• Frequent training 
(dosage/duration).

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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Skills on how to achieve best outcomes
• Setup 

considerations (electrodes, 
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

ZC0

• Redness over skin
• Burn/reaction to electrode
• Discomfort 
• Delayed onset muscle soreness 

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

• NOTE:
All forms of exercise have the 
same risk and associated 
delayed onset muscle soreness 
and neuronuclear fatigue

Any adverse effects
ZC0
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What a FES program may look like

Clinic or Home-based FES 2-3x per 
week 10-30minutes, 12-24 weeks

ZC0

Demonstrations

• Setup task/environment

• Palpate muscles

• Apply electrodes

• Setup parameters

• Stim muscles / switch use

Grasp and release                    Step tap

ZC0
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Demonstrations
Grasp and release                                            Step tap 

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

FES evolution & advances

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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EMG triggered FES

• NRAH also offer OmniHi5 & Walkaide 2, 
Neurotrac MyoPlus Pro

• See these & access demonstrations NeuroRehab 
Allied Health Network Exhibitor Listing – Hall 2, 
Stand 296

FES evolution & advances
RG0

Day 1

• Introduction on FES

• Indications for use

• Precautions & contraindications

• Stimulation physiology & parameters

• Electrode placement

• Theories & mechanisms

• Current evidence

• Case studies

• Fatigue considerations

• Exercise programs

Day 2

• Explanation of devices

• Demonstration  & Trouble shooting

• Breakout rooms & hands on learning

• Funding considerations

• Future directions

NRAH FES for Neuro Population Workshop 2023

Agenda SIGN UP HERE

https://nrah.com.au/fes-for-neuro-population
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Questions?
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