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Measurement of Magnetic Flux and Induced Current in Magnetic
Stimulation for Urinary Incontinence Treatment
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Abstract

A simple method for measuring magnetic flux and induced current in magnetic nerve stimulation for urinary incontinence treatment is
proposed. Unlike electric nerve stimulation, direct measurement of the induced current in magnetic nerve stimulation is impossible. Since
induced currents stimulate nerves or muscles in magnetic nerve stimulation, measuring induced current is very important in validating
stimulation efficacy and securing safety. The magnetic flux measuring system is composed of 6 layers with pick-up coils of 7 by 7 in each
layer, and the induced current measuring system is composed of 6 layers with 7 concentric circular coils in each layer. The proposed method
can be used in the design or performance test of a magnetic nerve stimulator for many clinical applications such as urinary incontinence
treatment, activation of peripheral nerves, and transcranial magnetic stimulation.

Key words : magnetic nerve stimulation, urinary incontinence, induced current, magnetic flux density, safety.
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Fig. 1. Pick-up coil for the measurement of magnetic flux density.
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Table 1, The current densities of muscles according to the distance from the stimulating coil.
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Longitudinal
muscle 0.8 11.48 6.27
Transverse
muscle 0.06 0.86 0.47
Muscle
average 0.35 5.02 2.74

3.7 2.14 1.47 111 0.08
0.28 0.16 0.11 0.08 0.006
1.62 0.94 0.64 0.49 0.49
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EAE GBI A G 95 dS F Ut EswEe Y9 &
AA 59 A TS P& A F, L5 A 9 ouR
o) ©] & SAR(specific absorption rate) 2 24 BT}, SARE A A|
o] AlFel vlgsi, AAE 4 (6)9] & FEALE 278l
TF& Ut} o] A 2R AEEE UH 240 32 AF
L AL Ut A7) A7 X879 F8 A= i)
& tistd AF RN Bojzl YA EE AFALE Ats}
of & 1o YTt Z71R1F0] Aol o= A 5w JFE Fi=
Al olr7] ot 42te] A532Y 9 20 cmol Ao AFLES
ArrEIR o, 4714 A7 EEE R E3siH on
[31-33], 20 cmol A 9] A4 A48 curve-fitting W'HS- ©
B3 Reillye] A7l 2J31H[34], A1 5] 20, 10, 5 pm<] Al
737459l o}7] EEX|(excitation threshold)E 217} 0.12, 0.25,

£
A
=
b
<

o7

—

29 9 12cm7b A 0 5 9o, TEE A B
Q7% 2Y 9 8 em7b AFE WL 5 Uk A 324 1Y
9120 cmoIA & RE A Fol =Sl 277 2EA ofefol
B2 7|54 g

V.ZE

2 =RdA 24T A88 A7) A5719 11 std A55%
WS AT 27| A5719] Fo FeATE ASLE
ARLEEAH 8} o] 8 S487] A3 33k o] 287 A A
28-S TSIt FE AN A 2F 2 SV E 8 les
AAERE o™ ROL Wl 3aH W EY A 720 249 9YaY
2 PAE sleu® A o3t A5 A v &
AF N EE A7) AF719] kg SHAA 2= 283 F 28
o tiste] AR oM, A7e] Aol 4| 2HA o A[FE
TE BT HIE oI5k @2 T B =Y HEE A
4 WL e4dg AsT)ERt oplg A7l AF A=
TMS(transcranial magnetic stimulator) 5| 2712 7|&-&
ol &3t o777 B b AHE AR VhE.
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