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Analysis of Interference Pattern of Quantitative Electromyography in Early Adolescence

Ki Deok Park, M.D., Sang Chul Lee, M.D., Ph.D., Yoon Ghil Park, M.D., Ph.D. and Jae Ho Moon, M.D.

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

Objective: To establish turns-amplitude, activity-envelope
amplitude and activity-number of small segements (NSS)
clouds of normal early teens using interference pattern.

Method: Forty four healthy early adolescence from 11 to
15 years old participated in this study. The interference
patterns were analyzed using quantitative electromyography
of the biceps brachi and tibialis anterior muscles. The
interference patterns were measured at 3 to 5 different force
levels ranging from minimum to maximum and turns, mean
amplitude, activity, envelope amplitude, NSS were analyzed.
By turns/amplitude, activity/envelope amplitude and activity/
NSS ratio, normal clouds of gender related each parameters

were obtained.

Results: The turns-amplitude, activity-envelope amplitude
and activity-NSS ratio of the biceps brachii and tibialis
anterior muscles were obtained. Normal clouds of gender
related turns-amplitude, activity-envelope amplitude and
activity-NSS for each muslces were established.
Conclusion: By using normal cloud patterns of turns-
amplitude, activity-envelope amplitude and activity-NSS,
automatic interference pattern analysis may contribute to
diagnose neuromuscular disease in early adolescent patients.
(J Korean Acad Rehab Med 2007; 31: 333-340)

Key Words: Quantitative electromyography, Interference pattern, Normal cloud, Early adolescence
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Table 1. Summary of Linear Regression Analysis between Log (MA) and Log (NT)
Muscle Sex Number of data (epoch) Slope* Intercept SD
. . Male 469 0.7111 2.2009 0.3576
Biceps brachii
Female 518 0.6786 2.2875 0.3166
o . Male 479 0.4754 3.6812 0.3982
Tibialis anterior
Female 473 0.5013 3.4437 0.3009

MA: Mean amplitude, NT: Number of turns, SD: Standard deviation

#p<0.05
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Table 2. Summary of Linear Regression Analysis between Log (E) and Log (A)
Muscle Sex Number of data (epoch) Slope* Intercept SD
. . Male 469 0.7837 2.9972 0.3657
Biceps brachii
Female 518 0.6431 3.7534 0.3442
o . Male 479 0.7251 3.4444 0.3993
Tibialis anterior
Female 473 0.6956 3.5404 0.3357
E: Envelope amplitude, A: Activity, SD: Standard deviation
*p<0.05
Table 3. Summary of Linear Regression Analysis between Log (NSS) and Log (A)
Muscle Sex Number of data (epoch) Slope* Intercept SD
. . Male 469 0.8939 0.3142 0.2095
Biceps brachii
Female 518 0.8612 0.5860 0.2039
o . Male 479 0.8658 0.5636 0.2611
Tibialis anterior
Female 473 0.8975 0.4013 0.1988

NSS: Number of small segment, A: Activity, SD: Standard deviation

*p<0.05
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Fig. 1. The figures show develop-
ment of the normal turns-amplitude
cloud using data from the biceps
brachii muscle of female subjects.
(A) Scatter plot of turns and am-
plitude 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) Normal limits obtained by
setting upper limits on turns and
amplitudes.
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@ Male-biceps brachii

Female-biceps brachii
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Fig. 2. The figures are clouds of
normal values of mean amplitude
versus turns for male and female
subjects. (A) Male biceps brachii,
(B) Female biceps brachii, (C) Male
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Fig. 3. The figures are clouds of
normal values of envelope ampli-
tude versus activity for male and
female subjects. (A) Male biceps
brachii, (B) Female biceps brachii,
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Fig. 4. The figures are clouds of
normal values of NSS versus
acticity for male and female sub-
jects. (A) Male biceps brachii, (B)
Female biceps brachii, (C) Male
tibials anteroior, (D) Female tibialis
anterior. NSS: Number of small
segment.

Table 4. Normal Limits on Turns/Amplitude, Activity/Envelope and Activity/NSS

Upper limit of amplitude

Lower limit of amplitude

1,000 - 1,000
800 800
» 600 - * 600 4
2 2
400 400 -
200 200 -
O L T T T T T T O L T
0 200 400 600 800 1,000 0
Activity (msec)
Muscle Sex Upper limit of turns
Bi brachii Male 930.6
16ps raciit Female 926.6
Tibiali . Male 1,102.9
1bialis anterior Female 1,095.9

Upper limit of activity

. . Male 925.7
Biceps brachii Female 877.9

o . Male 939.2
Tibialis anterior Female 930.8

Upper limit of activity

. ) Male 925.7
Biceps brachii Female 877.9

o . Male 939.2
Tibialis anterior Female 930.8

2,084
1,513
1,926
1,498

Upper limit of envelope
7,908
6,515
8,093
7,108

Upper limit of NSS
910
784
988
832

180
165
203
168

Lower limit of envelope
180
98
141
82

Lower limit of NSS
40
34
24
20

NSS: Number of small segment
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