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Abstract Objective: To establish basic principles for three-pillar structure demarcation bones based on biomechanical theo-
ry. Methods: Fifty healthy volunteers (100 hips) were enrolled. Frontal X-ray pictures of the bilateral hip joints were
taken. A horizontal line was made(the maximum transverse diameter of the femoral head) through the center of the femo-
ral head on the X-ray image of both hip joints. The intersection of the horizontal line and the lateral and medial margins of
the main pressure bone trabecula was taken as the standard so that the femoral head was divided into three columns. The
mean values of the lateral column, the middle column and the medial column were calculated respectively,and the propor-
tion was calculated according to the calculated results of the mean values. Results: A total of 100 volunteers to whom fron-
tal X-ray pictures of the bilateral hip joints were taken were included in the study. The results showed that the proportion
of the outer column was 0. 31, the proportion of the middle column was 0. 39,and the proportion of the inner column was
0. 30. The proportion of the three columns was 3. 1:3. 9:3. 0. Conclusion: For clinical convenience, the three pillars can be
demarcated at 3:4:3 along the maximum transverse diameter of the femur head. The study results provide an exact basis
for the demarcation of the three pillars.

Keywords: osteonecrosis of the femoral head (ONFH) ; bone trabeculae;stress distribution; three-pillar theory
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