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Abstract

ABSTRACT BODY:
Purpose/Hypothesis : Exercises to improve scapular stabilization are commonly used by clinicians during rehabilitation of patients with
shoulder injury. Elastic resistance (ER) can be used to provide resistance directly to the scapulothoracic joint during scapular retraction
exercise. The purpose of this study is to measure muscular activity of the shoulder musculature during a resisted scapular retraction isometric
exercise using (ER).

Number of Subjects : Twenty-two subjects were recruited who had no history or present shoulder injury.

Materials/Methods : Muscular activity was measured using a Noraxon EMG unit using standard preparation and normalization techniques of
the infraspinatus (IN), middle deltoid (MD), serratus anterior (SA), and both the upper (UT) and lower trapezius (LT) muscles. Subjects had the
distal loop of ER placed on the scapular region just lateral to the electrode placement for the IN and medial to the electrode placement for the
MD. After electrode application and a standardized normalization procedure, subjects took several controlled steps against the elastic
resistance until they arrived at a position with either 50% or 100% elongation of the ER. The extremity was maintained in 0 degrees of
glenohumeral joint abduction and in external rotation. Subjects were instructed to maximally retract their scapula during the exercise. Testing
order was randomized between Red & Green ER as well as elongation position (50 v 100%). A 5 second sampling of isometric muscle
function was used. The dominant extremity was measured. Data was post-processed and analyzed using the Noraxon software and SPSS
(Chicago, IL). A repeated measures ANOVA was used with the .05 level for significance.
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Results : No statistically significant difference in shoulder EMG activity was measured between 50 and 100% elongation levels or between
levels/colors of ER. EMG findings did show greater activation of the LT than the UT by nearly a 2:1 ratio. Greater activation of the infraspinatus
was measured as compared to middle deltoid activity which was relatively silent. Normalized EMG of the UT ranged 28-33%, LT 66-74%, N
33-38%, SA 37-72%.

Conclusions : A scapular retraction isometric exercise produced clinically favorable levels of muscular activation in the LT and N musculature,
without a significant difference between 50 and 100% elongation level or differences between ER color/level.

Clinical Relevance : Applying ER directly to the scapula in this isometric exercise allows for early application of resistive exercise during
shoulder rehabilitation. This study provides clinical guidance for evidence based exercise with ER to increase scapular and rotator cuff
strength for patients with shoulder pathology. This exercise can be utilized early during shoulder rehabilitation as the point of resistance
application is medial to the glenohumeral joint and can therefore be applied prior to many typical shoulder resistive exercises.
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