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Abstract; Objective To evaluate the reproducibility of measuring cancellous bone mineral density of femoral head and the
differences in cancellous bone mineral density of bilateral femoral heads in patients using “3D Spine Exam Analysis” module in
quantitative computed tomography ( QCT). Methods 330 subjects (239 females and 91 males) were selected for this
retrospective study. The reproducibility test was performed in 149 subjects who only had QCT of one hip. The bilateral differential
evaluation was performed in the other 181 subjects. The QCT data of hip were transferred to the QCT analysis work station. Using
the “3D Spine Exam Analysis” module of QCT Pro software, the femoral head was divided into the upper, middle and lower
layers: 3 planes parallel to the long axis of the femoral neck, which were located close to the upper part of the femoral neck, the
center of the femoral neck, and the lower part of the femoral neck. And the volumetric bone mineral density of the 3 layers was
measured by two experienced operators. Results There was no statistical difference in the cancellous bone mineral density at the

different layers of the same femoral head measured by two different operators ( P =0.148>0.05, P =0.05, P =0.097>

upper middle lower

0.05). There was a good correlation between the cancellous bone density at the same layer of bilateral femoral heads in the same
patient. In the upper layer, there was no statistical difference between cancellous bone density of the femoral heads on both sides
(P
density at both femoral heads (P

=0.445>0.05). In the middle and lower layers, there was a statistically significant difference between cancellous bone

=0.000<0.05, P

upper

=0.000<0.05). Conclusion Cancellous bone density of femoral head

middle lower

measured by " 3D Spine Exam Analysis" module in QCT showed good reproducibility. The cancellous bone mineral density of the
same layer of bilateral femoral heads was correlated, and the cancellous bone mineral density of the middle and lower layers of the

left femoral head was significantly higher than that of the right.
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Fig.1 Manually adjusting the image in the QCT Pro
software “ 3D Spine Exam Analysis 7 analytics
module. A; The horizontal line is parallel to the long
axis of the femoral neck on the axial plane; B: The
horizontal line is parallel to the long axis of the
femoral neck on the coronal plane; C: The yellow
cross is located in the center of the femoral head on
the sagittal plane; D: The upper, middle and lower
layers of rotation are determined on 3 planes parallel
to the long axis of the femoral neck, which are
located close to the upper part of the femoral neck,

the center of the femoral neck, and the lower part of

the femoral neck.
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Fig.2 Manually adjusting the ROI position in the
QCT Pro software

“3D Spine Exam Analysis”
analytics module. The ROIs are located at the
upper, middle and lower layers of the coronal plane,
respectively, near the upper part of the femoral
neck, the center of the femoral neck, and the lower
part of the femoral neck. Including as much of the
cancellous bone of the femoral head as possible on

the axial plane and sagittal plane.
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Table 1 VBMD results of 2 operators measuring cancellous bone on the upper, middle and lower layers of femoral head
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Table 2 Volumetric cancellous BMD results of bilateral femoral head in the same patient by QCT
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