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Establishment of Turns-Amplitude Cloud of Normal Adults

Sang Chul Lee, M.D., Yoon Ghil Park, M.D.,Ph.D.,
Seong-Woong Kang, M.D.,Ph.D., Jae Ho Moon, M.D.,
Han Seung Kim, M.D., Ki Deok Park, M.D., Won Ah Choi, M.D.

Department of Rehabilitation Medicine, Rehabilitation Institute of Muscular Disease,
Yonsei University College of Medicine

Objectives: The automatic analysis of the EMG interference pattern reflects motor units induced all
range of power. Therefore, comparing to MUAP analysis, it has many advantages including much easier
to apply to incorporable patients, minimal errors by practitioners, and faster to obtain results and process
informations. The aim of this study is to establish the turns-amplitude clouds of normal adults with using
interference pattern.

Methods: Healthy adults whose age from 20 to 59 years old participated in this study. The interference
patterns were analyzed of the biceps brachi, vastus medialis, and tibialis anterior muscle. The interference
patterns were measured at 20 sites in each muscle and turns-mean amplitude was analyzed. With
turns/amplitude ratio, normal clouds of gender related turns-amplitude were obtained.

Results: The turns amplitude ratio of the biceps brachi, vastus medialis, and tibialis anterior muscle
were obtained in male and female. The establishment of normal clouds of gender related -turns-amplitude
were obtained.

Conclusion: By using normal cloud patterns of turns-amplitude, automatic interference pattern analysis
may contribute to diagnose myopathy and neuropathy in incorporable patients.
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Table. 1. Summary of Linear Regression Analysis between log (MA') and log (NT?)
Muscle N Sex Number of Data (Epoch) Slope Intercept
Biceps Male 564 0.60773 2.88030
Female 622 0.48470 3.53970
Vastus medialis Male 421 0.54383 3.55194
Female 584 0.55243 328115
Tibialis anterior Male 501 0.46613 3.86959
Female 631 0.39553 4.03803

1. MA: Mean amplitude
2. NT: Number of turns
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Fig. 1. Development of the cloud. (A) Scatter plot of turns and amplitude data. (B) Linear regression and =2 standard deviation of

log amplitude versus log turns. (C) The =2 standard deviation lines in B are redrawn on the normal material in A. (D) Nor-

mal limits obtained by setting upper limits on turns and amplitudes.

I. Amp: Amplitude
2. Log(Amp): Logarithm of Amplitude
3. Log(Turns): Logarithm of Turns
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Fig. 2. Turns-amplitudes normal cloud. (A) Male biceps. (B) Female biceps. (C) Male vastus medialis. (D) Female vastus medialis.

(E) Male tibialis anterior. (F) Female tibialis anterior.

1. Amp: amplitude
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