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Electromyographic Activity of the Biceps Brachii Muscle in Shoulders
With Anterior Instability

Seung-Ho Kim, M.D., Kwon-Ick Ha, M.D., Hyeon-Sook Kim, M.D.*, Seon-Woo Kim, Ph.D.' ,
Jong Hyuk Park, M.D., and Young-Min Kim, M.D.

Department of Orthopaedic Surgery; Department of Rehabilitation*, Samsung Medical Center,
Sungkyunkwan University; and Statistical Unit, Samsung Biomedical Research Center’, Seoul, Korea

Purpose : The purpose of this study was to evaluate the activity of the biceps brachii muscle in the vulnerable
abduction and external rotation position of the shoulder in patients with anterior instability.

Materials and Methods : This experimental study include a prospective analysis of the electromyographic(EMG)
data on a group of patients with traumatic unilateral anterior instability of the shoulder. The EMG data of unstable
shoulders was compared with those of opposite shoulders as control. The optimal sample size for the case-control
study was calculated using an nQuery Advisor program(nQuery Adviser 3.0, Statisticl solutions Ltd., Ireland). The
EMG analyses were conducted in 76 shoulders in 38 patients who had a traumatic anterior instability in one shoulder.
The EMG records were obtained at different position of shoulder, which included 0°, 45°, 90> and 120° of shoulder
abduction. In each angle of shoulder abduction, the arms were placed in an external rotation as tolerated by the anteri-
or apprehension. The paired-sample T test was used to compare the difference of the root mean square(RMS) volt-
ages between the stable and unstable shoulders in each degree of arm position.

Results : The RMS voltage of the biceps muscle was significantly greater in the unstable shoulder than opposite
stable shoulder in all position of the arm(p<0.001). The RMS voltage of the biceps was maximal at 90° and 120° of
external rotation in the unstable shoulder(p<0.05). The RMS voltage of the supraspinatus muscle revealed no differ-
ences in any of the test conditions(p=0.904, 0.506, 0.119 and 0.781 in 0°, 45°, 90° and 120°, respectively)

Conclusion : In the vulnerable abduction and external rotation position, the biceps muscle plays an active compen-
satory role in the unstable shoulder while not in the stable shoulder.
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Table 1. RMS Voltages of the Biceps Muscles in Microvolts

2. A M2

Case Unstable Shoulder Stable Shoulder
0 45° 90° 120° 0 45° 90° 120°

1 29 49 44 37 4 12 13 11
2 17 20 22 22 9 16 7 9
3 33 49 45 32 2 6 6 6
4 15 18 27 19 2 7 8 6
5 30 48 36 40 3 1 4 3
6 12 19 25 24 1 2 6 9
7 15 8 16 12 3 1 4 0
8 26 44 45 36 2 1 6 8
9 12 35 35 29 5 0 0 1
10 11 34 35 30 2 5 4 1
11 15 26 28 24 5 6 7 6
12 18 31 35 27 8 4 0 2
13 14 18 19 33 4 0 4 4
14 32 35 36 29 8 8 0 5
15 33 39 44 41 5 4 6 6
16 24 43 42 39 3 3 4 5
17 41 46 45 40 5 0 5 0
18 26 34 47 37 3 1 6 7
19 29 37 38 39 6 4 4 0
20 31 44 48 41 11 6 7 5
21 23 39 36 30 12 0 4 4
22 22 37 34 40 5 6 0 2
23 19 43 42 46 12 4 3 3
24 27 35 41 43 8 0 6 6
25 26 27 32 39 6 4 0 0
26 23 22 24 42 4 12 3 3
27 15 18 19 32 5 0 0 4
28 19 20 22 29 3 11 4 3
29 22 25 28 29 5 5 2 2
30 11 24 26 32 2 0 0 0
31 13 24 31 36 3 3 0 3
32 15 35 35 32 2 4 7 3
33 29 27 32 34 3 5 4 4
34 19 27 29 31 4 3 6 5
35 22 32 28 33 2 11 2 9
36 26 30 36 34 5 8 3 3
37 28 28 34 29 4 5 2 7
38 34 30 31 31 6 8 2 0
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Table 2. RMS Voltages of the Supraspinatus Muscles in Microvolts

Case Unstable Shoulder Stable Shoulder
0° 45° 90° 120° 0’ 45° 90° 120°
1 9 14 15 12 4 17 15 12
2 7 11 18 18 3 8 8 9
3 5 9 11 9 4 10 9 10
4 7 5 8 5 1 7 9 7
5 8 5 9 7 3 5 6 7
6 11 6 7 6 6 5 5 9
7 9 4 7 5 7 7 6 6
8 7 7 2 5 5 9 11 8
9 6 5 6 8 4 6 10 9
10 4 8 10 16 6 9 9 11
11 5 6 7 10 7 8 8 8
12 6 5 5 9 5 6 10 8
13 7 9 8 8 14 5 4 7
14 5 5 4 7 6 6 6 9
5 5 7 6 8 8 8 6 8
16 6 11 11 2 5 6 7 6
17 4 10 7 7 7 4 10 5
18 6 7 5 3 4 6 7 6
19 4 6 20 24 6 8 6 7
20 11 7 9 4 8 9 7 8
21 5 9 7 8 5 8 8 9
22 15 7 11 10 11 15 13 7
23 1 6 4 8 6 5 7 6
24 12 11 10 9 7 6 7 9
25 0 7 20 6 11 8 8 22
26 9 11 5 4 8 6 3 6
27 5 6 6 10 5 5 7 8
28 7 7 14 8 6 5 5 9
29 4 7 5 8 7 1 9 7
30 8 6 11 6 5 6 8 6
31 12 11 12 13 2 3 6 0
32 2 2 2 2 2 4 5 7
33 3 12 12 14 9 7 0 8
34 3 8 4 5 6 7 5 4
35 2 5 5 4 4 5 6 7
36 4 7 3 5 7 7 4 8
37 2 3 4 6 5 4 0 7
38 0 4 6 6 0 2 7 6
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Fig. 1. The RMS voltage of the biceps brachii muscle was
maximal at 90° of external rotation and plateaued
at 120° in the unstable shoulder(p<0.05). Howev-
er, in the stable shoulder, the RMS voltage of the
biceps brachii had no difference relative to the
degrees of arm abduction.
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Fig. 2. The degree of arm abduction did not affect the
RMS voltage of the supraspinatus in stable and
unstable shoulders.
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