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Abstract: The primary purpose of this study was to analyze the motion of the scaphoid, capitate, and lunate during
dart-throwing motion by three-dimensional modeling. Five series of CT images of five normal right wrists were
acquired from five motion steps from radial extension to ulnar flexion in the dart-throwing motion plane. Segmen-
tation and three-dimensional modeling of bones from CT images was performed using Analyze. Distances among cen-
troids of the scaphoid, capitate and lunate and angles between principal axes of three carpal bones were calculated
to analyze the motion by using MATLAB. As the wrist motion changed from radial extension to ulnar flexion, the
distance between two adjacent bones decreased. The scaphoid and lunate rotated less than the capitates during dart-
throwing motion. This study reports the Three-dimensional in vivo measurement of carpal motion using CT images.
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Fig. 1. Flow chart for kinematic analysis of carpal bones
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Fig. 6. 3D volume rendering of carpal bones during dart-
throwing motion. Wrist motions were captured from maximum
radial extension (1) to maximum ulnar flexion (5)
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