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Effect of Contractile Force on the Properties of Motor Unit Action
Potentials: ADEMG Analysis

Min Kyun Sohn, M.D., Bong-Ok Kim, M.D. and Ji Cheol Shin, M.D."

Department of Rehabilitation Medicine, Chungnam National University College of Medicine
Department of Rehabilitation Medicine, Dong Rae Bong Seng Hospital®

The electrophysiology of neuromuscular function can be analyzed at the level of the in-
dividual motor unit which is the functional element of the motor system hy decomposition
of the EMG interference pattern. Configurational and firing properties of 3,342 motor unit
action potentials{MUAP) in the biceps brachii and 3,455 in the first dorsal interosseous
were measured through automatic decomposition electromyography(ADEMG) using stan-
dard concentric needle electrode in 25 healthy adults(l9 men, 6 women; mean age 24.3+£4.2
years) at four levels of stable isometric contraction; threshold, 10% maximal voluntary

contraction(MVC), 20% MVC and 30% MVC.

The mean number of simultaneously active MUAPs per recording site was increased as
force increment in biceps brachii but no difference in first dorsal interosseous. In both
muscles the increment of contractile force from threshold to 30% MVC was associated
with a significant increase in amplitude, number of turns, firing rate and rise rate but de-
crease in duration of MUAP. The identification rate was decreased and coefficient of
interspike interval variability(CIV) was increased as force increment

So the contractile force is a major determinant of MUAP shape and firing properties
and so must be precisely measured or controtled in clinical EMG studies.
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Table 1, Mean Number of Different MUAPs at Each Recording Site
Contractile force
Average
threshold 10% MVC 20% MVC 30% MVC
Biceps brachii 517 6.64 6.77 7.27 6.43
First dorsal
interosseous 5.57 4.52 4.47 4.64 4.80
Table 2, Effect of Contractile Force on the Properties of MUAPs in the Biceps Brachii
Threshold 10% MVC 20% MVC 30% MVC
No. MUAPs 729 983 670 960
Amplitude{:V) 235+126, 3104185, 4484-230. 553 + 287,
Duration(msec) 9.9+2.7, 9.1+2.8, 8.6+2.6. 8.1:£2.9;
Turns 1.30.5, 1.4£0.6, 1.6£0.7. 1.8£0.9,
Rise rate(V/sec) 3.7+£25. 5.845.00 7.245.8. 79169,
Firing rate(Hz) 11.0£2.5, 14.3+2.9, 159+3.7. 17.3+4.1,

Values are mean =standard deviation
a,b,c,d: Scheffe grouping, p<0.001 on AVOVA
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Table 3. Effect of Contractile Force on the Properties of MUAPs in the First Dorsal Interosseous

Threshold 10% MVC 20% MVC 30% MVC

No. MUAPs 1002 804 836
Amplitude(«V} 307 +180. 604 +353, 679+ 363, T74+419;
Duration{msec) 9.6+2.5, 86+3.2, 8.7+34, 8.4+3.6,
Turns 1.5+0.7., 1.8+ 1.0, 1.9+1.0. 2.0+ 1.0,
Rise rate(V/sec) 75489, 11.1£11.3, 11.9+10.6 126138,
Firing rate{Hz) 12.1+3.0. 16.8£5.1, 17.5+6.3. 19.3+7.4,

Values are mean +standard deviation

a,b,c,d: Scheffe grouping, p<0.001 on AVOVA

Table 4. The Accuracy and Validity of the ADEMG Test
Threshold 10% MVC 20% MVC 30% MVC

Biceps brachii

ID 69.6+20.4. 54.34+17.6, 46.4+15.7, 41.4+13.2,

CIv 18341, 11.7+4.1, 11.9+4.9, 13.1£5.3,
First dorsal interosseous

1D 61.6+19.8, 4281149, 40.8£13.9. 37.4+13.2,

CIv 13.645.0, 16.3+6.7, 16.1 6.7, 15.9+6.9,

Value are mean +standard deviation

CIV: Coefficient of interspike interval variability

ID: Identification rate

a, b, ¢, d: Scheffe grouping, p<<0.001 on AVOVA
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