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Correlative analyses of surface electromyogram and mandibular Kinesiogram on jaw move-—
ment properties in subjects with normal occlusion

WU Ya'nan FANG Mengru WANG Yun WANG Mengya
Cell Electrophysiology Laboratory Wannan Medical College Wuhu 241002 China

[ Abstract 1Objective: To establish simultaneous recording technology for correlative analysis of surface electromyogram( sEMG) for masticatory muscles
and mandibular kinesiograph ( MKG) in order to characterize jaw movement properties. Methods: By using an 8channel polygraph and an MKG set sEMG
in masseter and anterior digastric muscles as well as MKG were simultaneously recorded in 20 young volunteers with normal occlusion in 7 diverse mandib—
ular position including intercuspal cusp position ( ICP) the mandibular postural position ( MPP) and mastication etc and correlative and time-domain
analyses were performed in different jaw movement modality. Results: Time-domain analysis showed some differences in sEMG amplitude average sEMG
values and peak of the masticatory muscles in different jaw movements and presented with significant differences of sSEMG amplitude average sEMG values
and peak in individual masticatory muscle in the same jaw movement and mandibular postural position( excluding amplitude and peak in ICP and MPP av—
erage sEMG value in ICP at maximum opening and close movement) . Still MKG parameters indicated significant differences in diverse mandibular move—
ments and correlation with sEMG parameters ( P <0.01 or P <0.05) . Conclusion: Simultaneous sEtMG and MKG recording technology may be used to
correlatively characterize masticatory muscle during mandibular movement.
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Tab 1 Comparison of the SEMG amplitude in masticatory muscles during diverse jaw movements( WV x s n =20)
LMM RMM LDA RDA F
Icp 66.90 £25.54 83.00 £61.40 86.96 £39.37 87.65 £65.24 0.74
MPP 61.93 £25.80 63.71 £34.26 79.83 £44.17 81.30 £52.32 1.30
163.73 £78.93 198.93 +84.47 558.30 £171.72 623.11 +£246.73 48.21**
53.46 £17.53 77.34 £40.28 96.68 £47.95 105.54 £73.00 4.47%%
RCP 27.45 £5.67 31.87 £10.58 128.97 £80. 86 102.42 £39.70 25.07**
74.51 £26.10 70.12 £21.46 170.53 +38.44 159.28 +54.64 41.13**
47.87 £14.11 63.28 £27.13 90.63 £33.88 88.86 £21.51 13.49%*
F 30.47%% 26.44% % 94.01** 70.7%*
T x % P<0.01
2 (pV x s n=20)
Tab 2 Comparison of the sEMG and its mean value for masticatory muscles in diverse jaw movements( WV x +s n =20)
LMM RMM LDA RDA F
Icp 19.92 £4.46 53.28 +11.91 28.60 +6.40 22.85 +5.11 2.72
MPP 11.76 £2.63 23.34 £5.22 21.66 +£4.84 30.59 £6.84 12.25%%
47.10 £10.53 54.91 £12.28 74.06 £16.56 210.08 +46.97 0.32
12.52 £2.80 29.75 £6.65 28.19 £6.30 61.54 £13 76 2.50
RCP 7.43 £1.66 7.55+1.69 23.66 £5.29 18.68 £4.18 3.63"
10.80 +£2.41 10.81 £2.42 23.02 £5.15 32.84 £7.34 5.39%%
12.08 £2.70 13.19 £2.95 16.44 +£3.68 17.17 £3.84 4.18% %
F 2.55" 0.72 0.75 0.19
1* P<0.05 % % P<0.01
3 (pV xxs n=20)
Tab 3 Comparison of the peak value SEMG for masticatory muscles in diverse jaw movements( WV x s n =20)
LMM RMM LDA RDA F
Icp 0.09 £10.28 5.92 +£21.24 9.08 £33.10 1.43 £11.38 0.21
MpPP 1.35 £8.45 4.12 £15.66 12.55 £35.13 1.05 £5.66 2.69
2.43 £19.51 1.85 £25.85 5.13 £38.28 2.65 +53.00 24.41%%
5.66 +8.56 5.07 £30.94 7.56 £40.16 3.99 £20.35 2.86"
RCP 1.15+£7.01 2.55+9.63 7.11 £50.55 0.49 £19.68 14.59**
1.72 £4.74 1.15 +8.00 6.39 £21.52 2.44 £11.15 19.16**
4.79 £15.16 3.81 £13.86 10.65 £34.67 0.41 £10.88 7.50% %
F 10.89** 14.76** 114.83% % 24.15%%

1% P<0.05 % *%P<0.01
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MKG (mm x +s n=20)

Tab 4 Time-domain analysis of MKG in diverse jaw movements( mm x s n =20)

Slant Vertical A. /P. Lateral
Icp 0.18 +0.19 0.11 +0.10 0.08 +0.18 0.05 +0.09
MPP 0.48 £0.42 0.35 +0.37 0.22 +0.27 -0.10+0.37
30.93 +3.99 23.66 +2.31 19.93 +3.88 1.54 +2.57
4.48 +1.51 3.32+1.07 -2.82+1.54 0.83 +0.67
RCP 0.70 £0.41 0.32 +0.23 0.58 +0.43 -0.09 +0.23
8.21 £3.22 7.29 +2.68 3.67 £2.02 0.06 +2.13
2.03£0.70 1.25+0.71 -1.18+1.12 -0.19 £5.06
F 579.98 % * 712.16% % 364.93** 1.53
1% P<0.05 % *P<0.01 A./P. Lateral
2.4 sEMG  MKG (P<0.05 P <0.01)
r sEMG  MKG ( 5o
5 sEMG  MKG (r )
Tab 5 The correlation of SEMG and MKG parameters in diverse jaw movements( r)
™Y sEMG MKG
mm LMM RMM LDA RDA LMM RMM LDA RDA
(0 Max. Slant 0.186 0.052 0.450" 0.472" 0.348 0.085 0.418 0.251
Slant 0.539" 0.361 0.322 0.652%*  0.39% 0.150 0.129 0.456"
OPEN Vertical 0.477" 0.257 0.177 0.601**  0.510" 0.225 0.253 0.509"
A. /P. 0.580**  0.459"  0.390 0.661%*  0.337 0.122 0.049 0.367
Slant 0.148 0.200 0.328 0.403 0.356 0.591**  0.497" 0.357
Vertical 0.021 0.025 0.224 0.618**  0.261 0.421 0.521" 0.431
A. /P 0.212 0.400 0.355 0.087 0.382 0.614**  0.340 0.146
Slant 0.288 0.354 0.574**  0.616**  0.245 0.081 0.293 0.378
RCP Vertical 0.398 0.533*  0.314 0.403 0.158 0.091 0.364 0.315
A. /P 0.247 0.297 0.617**  0.630**  0.213 0.105 0.263 0.356
Max A. /P. 0.166 0.518°  0.206 0.199 0.148 0.397 0.277 0.198
Max. lateral 0.371 0.511"  0.302 0.160 0.487" 0.069 0.012 0.184
Slant 0.392 0.500" 0.492" 0.222 0.368 0.783" 0.150 0.229
Vertical 0.312 0.452°  0.427 0.187 0.312 0.786**  0.147 0.218
A. /P. 0.494" 0.586** 0.604**  0.294 0.372 0.702**  0.120 0.246
Max. Vertical 0.137 0.716** 0.076 0.041 0.165 0.643%*  0.187 0.109
* P<0.05 % % P<0.01
3
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