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Shoulder joint biomechanics during arm movement focused on the shoulder girdle.
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The purposes of the present study were to analyze clavicular and scapular motions in
three dimensions and to define scapulo-clavicular coordination during maximum humeral
elevation.  We tracked the motions of the clavicle and the scapula relative to thorax until
maximum humeral elevation, and analyzed differences in both clavicular and scapular
motions among three planes (sagittal, scapular and frontal) with optical three-dimensional
measurement. In early phase of humeral elevation, clavicular elevation and retraction
and scapular upward rotation, posterior tilting and external rotation were significantly
greater in the frontal plane compared with both sagittal and scapular planes In the
sagittal plane, scapular (30° anterior to the frontal plane) and frontal planes. We also
tracked clavicular and scapular motions of the patient with rotator cuff tear during
combing motion by using electromagnetic tracking device. At combing position clavicular
retraction and scapular upward rotation, posterior tilting and external rotation were
greater than healthy people. These greater clavicular and scapular motions may be
compensatory motions for glenohumeral joint motion. This study showed differences of
clavicular and scapular motions among the three planes of humeral elevation, and these
findings become the basis for motion analysis of shoulder patients.
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