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Fig. 2 Flow chart of our thresholding method.
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Table 1 Manual thresholds and obtained by a

discriminant analysis(left-35th slice).

Threshold

Tmanual | Tiow | Twiddle | Thigh
Sample 1 1202 615 1091 1420
Sample 2 1141 588 1028 1402
Sample 3 1230 581 1037 1461
Sample 4 1214 589 1033 1433
Sample 5 1207 570 1017 1430
Sample 6 1185 593 1034 1287
Sample 7 1144 590 1057 1417
Sample 8 1149 584 1059 1406
Sample 9 1155 596 1081 1456
Sample 10 1153 585 1028 1441
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Table 2 Manual threshold and proposing
threshold(left-35th slice).

Threshold

TManuaI TNew
Sample 1 1202 1213
Sample 2 1141 1160
Sample 3 1230 1172
Sample 4 1214 1161
Sample 5 1207 1170
Sample 6 1185 1237
Sample 7 1144 1167
Sample 8 1149 1218
Sample 9 1155 1169
Sample 10 1153 1165
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Fig.7 The analysis of bone loss by PCA.
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Norimichi TSUMURA™, Yoichi MIYAKE™

*1 Graduate School of Science and Technology, Chiba University
*2 Department of Information and Image Sciences, Chiba University
*3 Department of Orthopedic Surgery University of California San Diego

*4 Research Center for Frontier Medical Engineering, Chiba University

Orthopedic surgeons have been diagnosed the size and the shape of the humerus loss by using the difference of the CT
images between the right and left humerus for a long time. However, this diagnostic method depends on the
experience of physician. Therefore it is required to diagnose and evaluate the humerus loss quantitatively. In this paper,
we propose a computer-aided quantitative diagnosis method of the humerus loss by comparing the three dimensional
shape of the right and left humerus reconstructed from a Multi-sliced CT image under the assumption that the right
and left humerus have mirror symmetry. An active contour model, histogram and discrimination analysis and a
superimpose technigque were introduced to compare the difference of 3-D images between the right and left humerus.
As a result it was shown that the proposed diagnosis method is significantly useful for automatic extraction of the
volume and the shape of the humerus loss.

Key words: Quantification of loss, Shoulder, Thresholding method, Bone contour extraction
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