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Recruitment: 
In myelinated nerve, the fiber diameter d can 
have a strong effect on the threshold current 
Ith. 
The diameter has a direct effect through the 
axoplasmic resistance per unit length ri. 
An indirect effect of the diameter results 
from the fact that the internodal segment 
length (i.e., the distance between nodes of 
Ranvier) is proportional to the fiber diameter. 



3 

Recruitment (cont.): 
Ith versus fiber diameter and electrode-fiber 
distance. 
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Recruitment (cont.): 
Ith versus fiber diameter and pulse duration. 
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Recruitment (cont.): 
Ith versus pulse duration for nerve and 
muscle. 
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Recruitment (cont.): 
Considering the results of the simulations and 
experimental data shown in the previous three 
slides, large diameter fibers tend to be recruited 
before small diameter fibers. 
However, under physiological conditions for motor 
units, small diameter fibers innervating slow 
oxidative (SO) muscle fibers tend to be recruited 
before larger diameter fibers innervating fast 
glycolytic (FG) muscle fibers. 
Thus, the natural order of recruitment is reversed 
in FES. 
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Recruitment (cont.): 
One approach to combat this recruitment-order 
problem is to utilize two electrodes. 
The first electrode supplies a large depolarizing 
current that excites fibers with a large range of 
diameters. 
The second electrode supplies a small 
hyperpolarizing current that prevents action 
potential propagation on the large diameter fibers 
excited by the first electrode. 
The hyperpolarizing pulse must be designed with a 
ramp that prevents anode-break excitation. 
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