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SEMG Characteristics of Athletes’ TASI

ZHU Wen-hui, WANG Yi-bin, HAO Yue-dong ,et al

(Shanghai East Hospital ,Tongji University, Shanghai 200120, China)

Abstract: Objective With the clinical problem of traumatic anterior shoulder instability (TASI) as the
subject, the authors compared the SEMG activities of the patient’s shoulder muscles with normal shoulder
joints in different functional movements so as to find out the approximate characteristics of TASI shoulder
muscle movements and provide theoretical basis for selecting treatment options for TASI patients. Method
A comparison was made between the TASI athletes and the normal athletes' shoulder joints (CON). Biovision
16 EMG made in Germany was used to collect the signals of SEMG activities so as to evaluate the muscle
movement characteristics of shoulder extension, forward bend, back extension and inward and outward spins
in0° and 45° extension. Result Compared to CON, TASI shoulder muscles have the following characteristics:
Pectoralis major muscle movement obviously decreases in inward spin. Deltoid toe movement decreases
distinctly in the second half of shoulder extension and the first half of forward bend. The movement of
deltoid in the beam decreases in the middle of forward bend. Supraspinatus movement increases at the initial
part of the extension, but decreases in the rest movements. Biceps movement increases in forward bend and
outward spin. Infraspinatus movement decreases in outward spin. Serratus anterior movements decrease in
the second half of forward bend and inward and outward spins. Conclusion 1. The understanding of TASI
pathogenesis has been improved. The basic data base for TASI rehabilitation training and treatment choice
has been supplemented. 2. The working ability of TASI shoulder extension muscles and outward spin muscles
decreases. Imbalance exists in inward and outward spin muscles. The working ability of outward spin muscles
decreases significantly. 3. In non-operative treatment of TASI, anterior dynamic stability structure may be
taken into consideration. Movement training of supraspinatus, serratus anterior and outward spin muscles
should be increased. And the training of deltoid toe, deltoid in the beam and inward spin muscles should also
be strengthened to an appropriate extent.
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Figure 1 Back View of the Surface Electrode Placement
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Figure 2 Side View of the Surface Electrode Placement
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Figure 3 Front View of the Surface Electrode Placement
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Figure 4 0~ 45° Muscle Movements in Shoulder Plane Inward and
Outward Extension (%MMT)
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Figure 5 45~90° Muscle Movements in Shoulder Plane Inward and
Outward Extension (%MMT)
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Figure 6 90° ~ End Muscle Movements in Shoulder Plane Inward
and Outward Extension (%MMT)
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Figure 7 0 ~ 45° Muscle Movements in Shoulder Forward Bend
(%MMT)
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Figure 8 45 ~90° Muscle Movements in Shoulder Forward Bend
(%MMT)
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Figure 9 90 ~ 135° Muscle Movements in Shoulder Forward Bend
(%MMT)
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Figure 10 135 ~ 180° Muscle Movements in Shoulder Forward
Bend (%MMT)
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Figure 11 Muscle Movements in Shoulder Backward Extension
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Figure 12 Muscle Movements in Shoulder Inward Spin (%MMT)
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Figure 13 Muscle Movements in Shoulder Outward Spin (%MMT)
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Figure 14 Muscle Movements in Shoulder Coronal Extension 45°
Inward Spin (%MMT)
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Figure 15 Muscle Movements in Shoulder Coronal Extension 45°
Outward Spin (%MMT)
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