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EMG Interference Pattern in Upper Motor Neuron and
Lower Motor Neuron Weakness

Min Kyun Sohn, M.D., Yeo-Sam Yoon, M.D., and Bong-Ok Kim, M.D.

Department of Rehabilitation Medicine, Chungnam National University College of Medicine
— Abstract — -

Objectives : Some patients with upper motoneuron (UMN) lesion have varying degree of lower
motoneuron (LMN) involvement. This study was undertaken to distinguish UMN and LMN weakness.
Methods : The compound muscle action potential (M response) amplitude and interference patterns
including mean amplitude(MA), root mean square(RMS) and turns(T) during maximal voluntary contrac-
tion were measured with surface electrodes to distinguish UMN and LMN weakness in the 17 patients
with peripheral nerve lesion, 20 with central nerve lesion and 20 healthy adults. Abductor digiti quinti,
abductor hallucis, biceps brachii and tibialis anterior were examined.

Results : The pafameters of interference pattern and M amplitude showed significant differences among
the muscles in normal controls. In the muscles with weakness due to UMN and LMN lesion M amplitude,
MA, RMS and T significantly decreased and MA and RMS correlated positively with muscle strength.
The M afnplitude more decreased in LMN weaknes than that of UMN. In UMN lesions, the value of
M/RMS significantly increased and correlated negatively with muscle strength. In peripheral nerve
lesions, RMS/T increased significantly and correlated positively with muscles strength and post injury
duration. ‘

Conclusions : Therefore the analysis of interference patterns could be a useful method to identify
peripheral nerve involvement in patients with UMN lesion.
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Table 1. Compain'son of Parameters according to Muscle in Control Groups

Abductor digiti quinti Abductor hallucis Biceps brachii Tibialis anterior
M(mV) ' 9.89 £ 0.292 13.5£04° 74 £ 0.1 6.0x0.1°
MAuV) o © 1131 189 512+ 30° 1107 + 165 694 + 31°
M/MA 9.3+0.2° 324+ 1.7° 9.6 +0.5 10.6 £ 0.5°
RMSQuV) 793 + 892 307 £ 50° 674 + 36 531 = 66"
M/RMS 1.11 £ 0.05° 1.69 £ 0.08° 1.11 £ 0.07 1.10 £ 0.03*
Turns(Turns/s) 737 £ 202 519 +28° 725 £27° 571 £ 25
RMS/T@V/T) - 1.07+£0.032 0.5+0.03° 0.9 + 0.04 0.9 +0.03

* Values are given as mean + standard error.

- ~a, b, c: Tukey grouping,‘p %0.05 on ANOVA

M Amplitude of compound muscle action potential, MA: Mean amplitude,

RMS: Root mean'sguére, T: Tarns -
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Table 2. Comparisons of Parameters in Abductor Digiti Quinti
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Table 4. Comparisons of Parameters in Biceps Brachii

Patients Patients
Controls Controls
LMN UMN LMN UMN

M(mV) 9.89+0.29*  435+099° 7.471x0.65 M(mV) 742+0.199 233051 5.69 046
MA(uV) 1131 + 1892 543 £.203° 417 + 46° MA(uV) 1107 + 1652 822 + 1907 461 = 74°
M/MA: . 9.3+0.2° 11.0+0.22 18.9 2.0 M/MA 9.6 +0.5% 46+1.79 324x:10.6°
RMS(pV) 793 + 89° 371+ 114° 203 + 20° RMS(uV) 674 + 36° 398 + 108¢ 220 £ 22° ‘
M/RMS 1.11 = 0.05* 1.13£0.14*  1.57 £ 0.03* M/RMS 1.11£0.07¢  1.02+0.39 2.86+0.18
Turns(Turns/s) 737 £ 20 154 + 18° 293 £ 19° Turns(Turns/s) 725+ 272 143 £ 26° 224 = 10°

- RMS/T(V/T)  1.07 £0.03 3112097  0.70%0.07° RMS/T(@V/T) 095+0.04* 280+0.75* 1.01+0.12¢

Values are given as mean = standard error.

a, b, c: Tukey grouping, p < 0.05 on ANOVA
LMN: Lower motor neuron lesion

UMN: Upper motor neuron lesion

M: Amplitude of compound muscle action potential

MA: Me’an amplitude, RMS: Root mean square, T: Turns

Table 3. 'Compaﬁsons of Parameters in Abductor Hallucis

_ Values are given as mean =+ standard error.

a, b, ¢ : Tukey grouping, p < 0.05 on ANOVA
LMN: Lower motor neuron lesion

UMN: Upper motor neuron lesion

M: Amplitude of compound muscle action potential

MA: Mean amplitude, RMS: Root mean square, T: Turns

Table 5. Comparisons of Parameters in Tibialis Anterior

Patients Patients
. Controls Confrols
LMN UMN LMN UMN

M(mV) 1355041+ 2.64+123 10.16 +1.26 M(mV) 6.00 £0.15¢ 1.23+0.55" 4.86=x0.42°
MAUVY . 512+ 300 108 = 10° 230 + 40° MA@EV) 694 + 312 277 + 68° 284 + 440
M/MA 324+ 1.7 24.1x9.7 62.5 £ 13.0° M/MA 10.6 £ 0.5* 4.7=+122 23.3+4.8
RMS)(in) 307 = 50"“ 33.0£6.55° 107.6+254° RMS(uV) 531 £ 66* 187 + 63% 179 + 33
M/RMS 1.69 +0.08 1.74£0.22° 212+0.13 M/RMS 1.10+£0.03* 0.66x0.15¢ 2.72+0.11°
Turns(Tﬁrns/s) 519 + 28 98 +23° 353 £ 59° Turns(Turns/s) 571 + 252 214 + 50° 254 +32°

0.34 £0.01* 028 £0.03° RMS/T(uV/T) 093=x0.03* 087x042* 0.70+0.07*

RMS/T(V/T).  0.57 = 0.03:

Values-are ‘given‘ as mean + standard error.

a, b, c : Tukey grc_mping, p <0.05 on ANOVA
LMN: Lower moter neuron lesion

UMN: Upper motor neﬁron lesion

M: Amplitude of c'bnjpound muscle action potential

" MA: Mean amplitude, RMS: Root mean square, T: Turns

I

Values are given as mean + standard error.

a, b, ¢ : Tukey grouping, p < 0.05 on ANOVA

LMN: Lower motor neuron lesion,
UMN: Upper motor neuron lesion
M: Amplitude of compound muscle action potential,

MA: Mean amplitude, RMS: Root mean square, T: Turns
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M: Amplitude of compound muscle action potential
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