
CONCLUSIONS AND DISCUSSION
•  The smaller the fiber, the harder it is to block.
•  The closer the stimulation and blocking electrodes are, the 
harder it is to obtain selective stimulation.
•  Darker areas in Fig. 4 indicating reduced resolution are  attribut-
ed to stimulation artefact.

• Increasing blocking stimulus amplitude does not ensure good 
quality block.
•  The electrode field spreads with increasing amplitude; if enough 
nodes stimulated, action potentials are generated outside of the 
blocked area.
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BACKGROUND
A major issue for stimulation electrodes is their lack of selectivity.

Fig 1(a). A nerve bundle contains
fibers of different diameters

Fig. 1(b). FDA-approved cuff 
electrodes (suitable for chronic
use) stimulate all fibers at once.

MAIN RESULTS
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Fig. 3.
Successful HFAC block parameters for different diameter fibers

Fig. 4.
Successful selective-stim. param. for block stimulus @ 3.3kHz, 5mA

Fig. 5. Spread of the blocking
electric field over a nerve fiber.
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Nerve tissue Blocked fiber Resting fiber Activated fiber (AP propagation)Fig. 2. Proposed method.

KEY QUESTION/HYPOTHESIS
Is it possible to increase the selectivity of existing neural electrodes by 
selectively stimulating �ber groups by size?

ABSTRACT
Functional electrical stimulation is a powerful tool for restoration of 
function after nerve injury. However selectivity of stimulation re-
mains an issue. This paper presents an alternative stimulation tech-
nique to obtain fiber size-selective stimulation of nerves using 
FDA-approved electrode implants. The technique was simulated 
for the ventral roots of Xenopus Laevis, motivated by an applica-
tion in bladder control. The technique relies on applying a high fre-
quency alternating current to filter out action potentials in larger 
fibers, resulting in selective stimulation of the smaller fibers. Results 
predict that the technique can distinguish fibers with only a 2 
micron difference in diameter (for nerves not exceeding 2 mm in di-
ameter). The study investigates the behaviour of electrically 
blocked nerves in detail. Model imperfections and simplifications 
yielded some artefacts in the results, as well as unexpected nerve 
behaviour which is tentatively explained.

PROPOSED METHOD FOR SELECTIVE STIMULATION


