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Changes in Serratus Anterior Muscle Activity According to
Sling Angle in Participants with Shoulder Instability

Chan-hee Park

Department of Physical Therapy, Yonsel University, Wonju

ABSTRACT

Background: The serratus anterior and upper trapezius muscles act synergistically to allow for an
appropriate scapulothoracic rhythm. However, a decrease in serratus anterior activation causes the
upper trapezius to become overactivated, resulting in dysfunction. This study compared serratus
anterior and upper trapezius muscle activity according to sling angle and compared serratus
anterior strength between healthy adults and patients with shoulder instability.

Methods: Twenty participants (10 healthy adults and 10 patients with shoulder instability) were
included in this study. The participants had their arms extended at sling angles of 30°, 60°, and 90°
in reach forward with shoulder flexion using goniometer. Serratus anterior strength was measured
three times while the participants were supine. The outcome measures were surface
electromyography amplitude of the upper trapezius and serratus anterior and serratus anterior
strength.

Results: The Wilcoxon signed-rank test indicated that the upper trapezius was significantly different
between healthy group and shoulder instability group at a sling angle of 60°, and both the upper
trapezius and serratus anterior exhibited significant differences at 90°. Moreover, a significant
difference was noted in the muscle strength of the serratus anterior.

Conclusion: Our results provide novel and promising clinical evidence that patients with shoulder
instability have decreased serratus anterior activation and upper trapezius overactivation, resulting
in muscle imbalance. In addition, there was a significant difference between the healthy group and
shoulder instability group in the serratus anterior muscle strength
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(Lear@t Gross, 1998; Inmanit Abbott, 1996).
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Figure 2. Electrode reference
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Figure 3. Serratus anterior strength test
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Figure 4. Measured the EMG
according to shoulder ROM
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Table 1.
Demographic and clinical characteristics in
participants

Healthy SI group
group (n=10) (n=10) p
Sex (M/F) 10/0 10/0 -
BMI (kg/m?) 24.28+3.09° 23.79+2.12  .800
Weight (kg) 73.19+£3.79  82.12+8.59  .442
VAS(score) 0 3.28+.78 011
*Mean+SD

BMI: Body mass index
VAS: Visual analogue scale
SI: Shoulder instability

2.2 BY= % 22 ulw

1) B3y oEAdgeeRte &3 A= wE <

2de v

Wilcoxon signed rank A4S Esto 60ToA=
AN 2T RPo|7} YR, NVENMHE & 28 nE
sAMoz  gojzt  Aolrb  UgS  elelgict
(p<.05)(Table 2).
Table 2.
Comparison of muscle amplitude

Healthy group SI group
(n=10) (n=10) P

30° 8.19+2.89° 12.78+1.67 142

UT 60° 15.78+1.67 22.56+2.67 .039

90°  31.22+5.13 42.48+4.29 .018

30° 18.67+1.28 14.29+3.26 .259

SA 60" 29.32+4.83 27.33+£5.71 .232

90°  46.17+8.67

*Mean(%MVIC)+SD

SI: Shoulder instability
UT: Upper trapezius
SA: Serratus anterior

32.78+7.89 .039
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