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INTRODUCTION 
Subacromial crepitus (SC) is a grinding or snapping noise 
with scapulohumeral motion that may or may not 
accompany pain. Although SC might result from loss of the 
integrity of upper aspect of rotator cuff tendon, bursal 
hypertrophy, or degenerative changes of tuberosities and 
coracoacromial arch, up to 31% of 100 asymptomatic 
persons were reported to exhibit SC. [1] Repetitive SC may 
lead to painful symptoms over time, however little has been 
done to explore the associated motor control mechanism 
during arm elevation in asymptomatic subjects. On the other 
hand, numerous studies [2,3] have demonstrated alterations 
in scapular kinematics or associated muscle activation 
patterns for patients with subacromial impingement 
syndrome in which a high prevalence of SC (70%) was 
reported. [4] To our knowledge no study has investigated 
scapular muscle activation patterns during scapulohumeral 
motion in asymptomatic persons with SC. 

The purpose of this study was to perform bilateral 
comparisons in the perfomance of shoulder muslces and the 
asscoicated scapular muscle activation during arm elevation 
in asymptomatic subjects with unilateral SC. It is hoped to 
provide evidence to demonstrate the predictive value of 
asymptomatic SC for potential shoulder pathologies. 

METHODS 
Seven asymptomatic young subjects with unilateral SC 
without any traumatic history in the shoulder joints were 
recruited to participate bilateral shoulder evaluation and 
motion analysis (age: 22±3.2 yr., weight: 59±6.4 kg., height: 
161±4.8 cm.). Shoulder evaluation included strength 
measurements, the assessment of shoulder range of motion, 
and the tightness of soft tissue. Electromyographic signals of 
the upper trapezius, deltoid, serratus anterior, and lower 
trapezius were collected by using Octopus AMT-8 (Bortec, 
CA) EMG system during shoulder abduction to determine 
the onset of each muscle.  Several paired-t tests were 
conducted to examine the differences in the parameters 
mentioned above between crepitus side and non-crepitus 
side. 

RESULTS AND DISCUSSION 
No significant differences were found in shoulder range of 
motion and local muscle strength between crepitus side and 
non-crepitus side. (See Table 1) 

The crepitus side demonstrated significantly later onset of 
serratus anterior muscles during shoulder abduction than the 
non-crepitus side (p<.05). (See Figure 1) Besides, there was 
a tendency of increased upper trapezius muscle activities in 
the crepitus side (p=.102). 
 
 

Table 1: Bilateral comparisons in related range of motion, soft tissue 
tightness, and muscle strength  

 

 
 

Crepitus 
 

 

Non-crepitus 
 

t 
 

Range of motion (°) 
External rotation 
Internal rotation 

Soft tissue tightness (°) 
Upper trapezius 
Posterior capsule 

Muscle strength (kg) 
Upper trapezius 
Serratus anterior 
Lower trapezius 
Deltoid 
External rotator 
Internal rotator 

 

 
83.1±12.4 
75.0±11.5 

 
38.7±2.5 
53.6±13.3 

 
57.2±27.5 
49.2±10.1 
18.7±5.8 
32.8±10.7 
20.7±4.9 
24.8±9.4 

 

 
85.4±10.9 
77.1±20.6 

 
38.2±4.7 
49.0±18.5 

 
59.0±31.9 
47.8±15.8 
19.7±6.5 
31.3±11.4 
19.9±4.9 
25.9±11.6 

 

 
.59 
.32 

 
.23 

-1.11
 

-.58 
.37 

-1.27
.81 
1.02 
-.45 
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Figure 1: Bilateral comparisons of EMG latency of upper trapezius, 
serratus anterior, and lower trapezius relative to onset of ipsilateral 
deltoid (* significant difference, p<.05)  
 
Significantly later onset of serratus anterior during shoulder 
abduction found in the crepitus side have provided the 
evidence to demonstrate alterations in muscle activation 
patterns during sapulohumeral motion in asyptomatic 
persons with SC, when no significant differences can be 
found in the common physical examinations including 
strength tests of shoulder or scapular muscles, the related 
range of motion or the extent of soft tissue tightness. 

CONCLUSIONS 
People with SC have already demonstrated alterations in 
scapular muscle activation pattern. Further studies to explore 
more details in scapulohumeral rhythm might help to 
support the importance of asymptomatic SC. 
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