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Abstract : The accurate measurement of the femoral anieversion is important for the derotational osteotomy. To estimate femoral ante-
version, following three major parameters are required, the neck axis, the long axis, and the knee axis. Conventional methods on the
basis of 2D images are ambiguous to determine these major axes. As the femur has a complex 3 dimensional structure, the 3 dimensional
model should be applied for accurate and reliable measurement of femoral anteversion. In this thesis, we model femur and define three
parameters., The neck axis is defined from the femoral head and neck model. The long axis is determined from the cylindrical model of
the femoral shaft. The knee axis is also determined from the model of femoral condyles. According to the definition of the femoral ante-
version, the femoral anteversion is efficiently estimated from these models. 20 specimens were tested by the conventional 2D imaging
method and 3D imaging method which was developed by authors and the new 3D modeling method. The study provides accurate, fast
and human factor free measurement for femoral anteversion.
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Fig. 1. Three axes for estimating femoral anteversion
(left:femoral neck axis, midde:femoral long axis, rignt:femoral
knee axis)
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Table 1. Average and standard deviation values by the range of femoral shaft and the location of the referential point
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Selected 20 - 70 43 - 63 20 - 50 20 - 80
Femoral Shaft (entire femur) (middle part) (proximal part) (distal part)
Average 33.4° 34.1° 26.3° 39.7°
l Standard
i ) 0.41 1.10 0.63 1.60
1 Deviation
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Table 2. Average and standard deviation values as modeling with 6 slices of femoral shaft

Slice of Femoral Shaft Average Anteversion Standard Dewiation
30, 35, 40, 60, 65, 70 33.1° 1.02
35, 40, 45, 50, 55, 60 32.7° 0.53
30, 31, 32, 70, 71, 72 34.3° 0.72
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Fig. 10. Distribution of initial points in the femoral neck slice
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