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Reliability of measurements of upper thorax movement using

radiographic images: relationship between movements of

the upper thorax and the shoulder complex
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Reliability of measurements of upper thorax movement using
radiographic images: relationship between movements of
the upper thorax and the shoulder complex
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(Abstract] This study examined the reliability of measurements of upper thorax movements and determined
the relationship between these movements and those of the shoulder complex. Upper thorax movement may criti-
cally impact the proximal joint when the upper limbs are elevated. We radiographically evaluated both arms in a
dependent position at the side of the body and both arms at the maximum elevated position at the shoulder joint.
The vertical distance between the midpoint of the line connecting the upper edges of the left and right first tho-
racic pedicles and that of the line connecting the upper edges of the proximal ends of the left and right clavicles
were measured by multiple raters; differences in these measurements were defined as movement of the upper
thorax. The intraclass correlation coefficient (ICC) (1, 1) was 0.998 with the arms in a dependent position and 0.991
with arms at maximum elevation; the ICC (2, 1) was 0.988 for both arm positions, and upper thorax movement was
measured at 14.8 £ 7.7 mm. Upper thorax movement correlated negatively with elevation of the clavicular angle
and positively with the angle between the clavicle and the glenoid fossa. Overall, the intra- and inter-examiner reli-
ability of this method approached 100%.
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