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Stimulation of the PEMFs and LED

Na-Ra Lee', Jung-Yoon Kim? Sun-Woo Park?, Soo-Byeong Kim', Hee-Young Lee?,
Soon-Jae Ahn?, Young-Ho Kim?, Yong-Heum Lee'

1Dep[. of Biomedical Engineering, College of Health Science Oriental medical Engineering Lab, Yon—Ser
University
2Dept, of Biomedical Engineering, Institute of Medical Engineering, Yon—Ser University

Abstract

Objectives : The aim of this study was to develop the combined medical stimulus system consisted of the
PEMFs (Pulsed electromagnetic fields) and LED which are able to stimulate local point such as acupoints
and trigger points.

Methods : To evaluate the therapeutic effect on the musculoskeletal disorders and the possibility of alternative
method on manual acupuncture, we compared the fatigue recovery of two groups by analyzing the EMG and
peak torque (non—stimulation and, stimulation group) after strenuous knee exercise. We chose the LR9 as a
stimulation point.

Results : The median frequency (MF) and fatigue index (F.I) of the stimulation group were recovered
faster than those of the non—stimulation group. Also the peak torques of both groups were not restored
until after 20 minutes. However, the peak torque of the stimulation group was regained higher than that of
the non—stimulation group.

Conclusions : We confirmed that the proposed combined stimulus system had useful effects as treatment
instrument of musculoskeletal disorder using non—invasive method of PEMFs and LED.

Key words : Pulsed Electromagnetic Fields (PEMFs), Light Emitting Diode Therapy (LEDT), Muscle
Fatigue, Acupoint, trigger point, EMG
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Table 1. Magnetic Flux of the PEMFs Coil (unit:
Gauss)

] ) . Vector
X-axis Y-axis Z-axis Magnitude
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Table 2. The Analysis of the MF in the Non-stimulation
Group and Stimulation Group as Time Passed

non-stimulation stimulation
=10 group group
mean(%) P mean(%) P

+SD value +SD value
post exercise 89.19£2.80 0.000 92.11+2.46 0.000
post 2 min 92.69+4.15 0.000 9882+3.07 0.255
post 4 min 95.63+4.55 0.014 100.68+1.36 0.150
post 6 min 97.88+4.00 0.127 99.59£1.83 0.502
post 8 min 9858+4.31 0.326 100.64+2.72 0.479
post 10 min 100.49£3.97 0.705 102.27+2.71 0.028
post 12 min 102.31+2.88 0.032 99.43+2.97 0.561
post 14 min 100.65+2.12 0.354 102.66+2.64 0.011
post 16 min 102.02+2.93 0.057 102.78+3.77 0.045
post 18 min 101.00£2.58 0.252 102.23+2.83 0.035
post 20 min 105.18+4.40 0.005 101.33+391 0.312
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Table 3. The Analysis of the F.I in the Non-stimulation
Group and Stimulation Group as Time Passed

non-stimulation stimulation
=10 group group
mean(%) P mean(%) P

+SD value +SD value
post 2 min 25.95+4841 0.001 67.39+25.36 0.271
post 4 min 56.98+44.35 0.013 90.84+20.17 0.198
post 6 min 72.68+52.91 0.138 10657+22.94 0.782
post 8 min 87.83+3540 0.310 12353+31.09 0.527
post 10 min 109.25+41.56 0.497 11540+1865 0.031
post 12 min 126.12+32.12 0.030 138.04+30.36 0.428
post 14 min 104.64+24.35 0.558 134.77+36.36 0.009
post 16 min 117.36+23.09 0.042 117.08+33.22 0.045
post 18 min 107.31+22.45 0.329 137.72+46.26 0.030
post 20 min 149.14+4321 0.006 139.21+50.23 0.447
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Fig. 6. The mean and standard error of the peak
torque for non-stimulation group and stimulation
group as time passed.

Table 4= FAZH A=Y peak torqued
HoleE Aj7te] &89 w} one-way repeated
measures analysis of varianceZ o] &3t tjr| AA
St Axfoltt. 2080 At A F F BT 27
peak torques 3|H3A| Rt Y AHE &
18 A THp<0.05).

Table 4. The Analysis of the Peak Torque in the
Non-stimulation Group and Stimulation Group as
Time Passed

non-stimulation stimulation
group group
mean(%) P mean(%) P
+SD value +SD value

Post exercise 77.11+1562 0.001 83.11£7.72 0.000
post 2 min 73.21+1452 0.000 83.33x6.65 0.000
post 4 min 74151769 0001 &8752+9.10 0.002
post 6 min 77.46+1510 0.001 90.84+540 0.000
post 8 min 75431685 0.001 91.35+6.93 0.003
post 10 min 75.37£1882 0.003 92.20£5.11 0.001
post 12 min 75.15+14.73 0.000 92.18+6.46 0.004
post 14 min 74.86+17.32 0.001 91.52+827 0.010
post 16 min 77.27£1795 0.003 93.24+6.44 0.009
post 18 min 78741953 0.007 92.40+4.36 0.000
post 20 min 81.94£21.82 0.028 93.95+4.67 0.003
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