


FES (Functional Electrical Stimulation)
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Table 1 Stimulation electrodes with different levels of invasiveness

Type Typical current Advantages Disadvantages
Invasive
Implanted 25 mA High stimulation specificity Require surgery
Suitable for long-term use  Placement cannot be modified after
implantation
Percutaneous 25 mA High stimulation specificity Require surgery
Suitable for short-term use
Non-invasive
Transcutaneous (surface) 2 mA-120mA Do not require surgery Unsuitable for stimulation of deep
muscles
Easy to reposition Often require higher stimulation

current
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Fig. 1 Functional electrical stimulation parameters. Pulse width, amplitude, and frequency define the
muscles stimulated, force, and quality of the contraction
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Examples of Pulses Used for Functional Electrical Stimulation

Monopolar J_

Symmetric Bipolar =—

Asymmetric Bipolar —|_/_ /_ ﬁ

Balanced Asymmetric
Bipolar

Fig. 2 Examples of commonly used pulse shapes used for functional electrical stimulation (Modified from
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* Cesar Marquez-Chinand Milos R. Popovic, Functional electrical
stimulation therapy for restoration of motor function after spinal cord
injury and stroke, 2020

« CHERYL L. LYNCH and MILOS R. POPOVIC, Functional Electrical
Stimulation, 2008
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