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Activity of knee extensor muscles evaluated by
Electromyography and MC sensor method
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Abstract

In this study, the characteristics of the muscle activity on knee extensor muscles
and the interaction under the decrease of knee extension torque caused by a
continuous knee extension and flexion task were evaluated by electromyography
and MC sensor methods (MC). The subjects were 18 healthy males. The continuous
task on 30 times knee extension isokinetic contraction was performed by
dynamometer (Biodex). And measurement of maximal torque on isometric
contraction was pre and post continuous task. At the same time, the muscle activity
and deformation amount at the vastus medialis obliquus (VMO) and vastus lateralis
(VL) muscles were measured using the surface electromyography and MC sensor
method (TMG. BMC). As a result, the continuous knee extension task reduced knee
extension torque by 10%. In addition, the muscle activity at the VMO and VL higher
in post than pre during the continuous knee extension task. However, the
deformation amount was lower in post than in pre during the high-intensity (over
the 30%MVC) torque exertion. Moreover, the significant correlations were observed
between the relative values of VMO and VL muscle activity and deformation
amount pre and post the continuous knee extension task, respectively. Therefore,
although the evaluation methods were different, coordinated muscle activity and
deformation amount between VMO and VL were confirmed.
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Fig.1. Measurement procedure.
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Sensor and Tip

Logger

a. Sensor, tip and logger.

Measurement muscle

Fs=2Fcosa

Sensor tip

Skin and intermediate layer T T

Measurement muscle

b. The measurement principle.

(This figure is based on Sensors, 2011, 2014a Bordevic S, Stan&in S, et al )

[ Vastus lateralis }

MC

EMG Electrode

____---{ Vastus medialis ]

c. Attachments of EMG electrodes and MC sensors.

Fig.2. Schematic drawing the measurement of MC sensor.
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Table 112, Pre LU Post® bV 7 KAl

W%EKU@FMC L7z
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Table 1. Comparisons of Torque, EMG and MC between Pre and Post.

a.Torque
Pre (Nm) Post (Nm)
MVC 2564 £ 619 x 2319538
b.IEMG
VMO VL
%MVC
Pre (mV/msec) Post (mV/msec) Pre (mV/imsec) Post (mV/msec)

10 0.010 £ 0.004 % 0.020 £ 0.017 0.012 £ 0.007 % 0.017 £ 0.012
20 0.022 £ 0.016 % 0.035 * 0.029 0.020 = 0.011 % 0.034 = 0.026
30 0.028 = 0.021 4 0.048 = 0.032 0.029 = 0.018 4 0.042 = 0.028
40 0.037 = 0.024 4 0.058 = 0.032 0.034 = 0.019 4 0.051 = 0.039
50 0.051 £ 0.038 % 0.073 £ 0.032 0.043 £ 0.022 4 0.064 = 0.033
60 0.061 £ 0.031 x 0.090 + 0.039 0.053 £ 0.026 x 0.073 £ 0.031
70 0.070 £ 0.032 % 0.111 * 0.058 0.061 * 0.024 x 0.089 * 0.044
80 0.085 + 0.040 % 0.134 = 0.059 0.081 £ 0.036 x 0.112 = 0.051
90 0.107 £ 0.051 % 0.152 = 0.075 0.091 £ 0.037 % 0.121 = 0.045
100 0.120 £ 0.065 x 0.156 = 0.080 0.107 £+ 0.046 0.117 = 0.045

c.Fue

VMO VL
%MVC
Pre (N) Post (N) Pre (N) Post (N)

10 0.160 £ 0.083 % 0.222 £ 0.136 0.116 £ 0.137 0.117 = 0.167
20 0.355 = 0.194 0.441 = 0.263 0.308 £ 0.288 0.345 = 0.337
30 0.502 £ 0.315 % 0.530 = 0.363 0.562 + 0.465 0.576 = 0.470
40 0.624 £ 0.415 0.612 = 0.405 0.773 = 0.587 0.756 = 0.571
50 0.752 £ 0.470 0.697 = 0.441 1.018 = 0.694 0.947 + 0.669
60 0.889 * 0.546 0.773 £ 0475 1.295 * 0.837 1.132 £ 0.759
70 1.038 £ 0624  0.855 % 0.527 1.585 + 1.000 1.338 £ 0.916
80 1.190 £ 0.739 % 0.960 * 0.590 1.958 + 1.241 1.562 * 1,051
90 1.342 £ 0.877 x 1.119 £ 0.700 2.347 = 1.450 1.913 £ 1.426
100 1465 £ 0.969 4 1.243 = 0.840 2.555 = 1.592 2.100 £ 1.719

Gray zone shows higher values in Pre and Post.
* : Significant difference between Pre and Post(p<0.05)
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Fig.3. Relationships between VMO and VL in relative iEMG and Fyc.
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