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Abstract

One of the main causes of early osteoarthritis of the hip is Femoroacetabular Impingement (FAI).
When the femoral head loses its spherical shape at head-neck junction, a special type of impingement,
called Cam impingement, occurs. Alpha angle can be used as a geometric parameter for evaluating
this kind of anatomic deformity. In this article we propose a fully automatic strategy for estimating
alpha angle by analyzing 3D data. In the proposed strategy a radial plane around the femoral head-
neck axis is rotated in order to provide alpha angles in different orientations. For evaluating the
proposed method, the alpha angle of twelve 3D femur models of female subjects, reconstructed from
magnetic resonance images (including both right and left femur), have been estimated. The mean and
standard deviation of these estimated alpha angles have been found to be in good agreement with the
expected values for alpha angle in healthy human. In addition, the effect of the data resolution on the
provided results has been evaluated in terms of accuracy and speed, by using four different resolutions
of 3D meshes. The results indicate that using 64 times lower data resolution can increase the
computational speed up to about 8 times and add an average error of about 2° to the estimated alpha
angles.
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