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fixation on mechanical properties of the femoral head from the perspective of trabecular bone biomechanics.
Methods From patients who underwent hip replacement surgery for femoral neck fractures, a total of 26 femoral
head slice specimens were obtained. The central axis of the primary compressive trabeculae was defined as the
0° group, with the intersection point of the primary compressive trabeculae and the femoral calcar serving as the
center. By rotating the specimens to simulate different reduction angles, the cut femoral head slice specimens
were randomly divided into five groups. -10°, -5°, 0°, 5°, and 10°, representing femoral heads with varying
reduction qualities. The specimens were subjected to single compression load tests and fatigue load tests. The
load was set from 70 N to 1 400 N, at a frequency of 1 Hz, with 10 000 cycles. Axial stiffness, displacement, and
the number of collapse cycles were measured, to compare the biomechanical properties of femoral head
specimens under different reduction qualities. Results There were differences in the axial stiffness,
displacement, and number of collapse cycles among the femoral head specimens in different groups. Under
800 N load, the axial stiffness of 0° group was significantly greater than that of +10° groups ( P<0.05). The axial
stiffness of 0° group was also greater than that of the +5° groups, but the differences were not statistically
significant ( P>0.05). The axial stiffness of +5° groups was greater than that of +10° groups ( P<0.05). 0° group
had a lower displacement than £5° groups and +10° groups. However, the differences in displacement between
0° group and +5° groups were not statistically significant ( P>0.05), while the differences between the 0° group
and +10° groups were statistically significant ( P<0.05). The differences in displacement between +5° groups and
+10° groups were also statistically significant ( P<0.05). 0° group had a significantly higher number of collapse
cycles than £10° groups ( P<0.05). The number of collapse cycles in 0° group was also higher than that in +5°
groups, but the differences were not statistically significant ( P>0.05). The number of collapse cycles in +5°
groups was significantly higher than that +10° groups (P<0.05). Conclusions The quality of reduction after
internal fixation of femoral neck fractures significantly affects the biomechanical properties of the femoral head.
This study provides a scientific basis for optimizing treatment and postoperative management, aiming to improve
clinical outcomes and patients’ quality of life.

Key words: osteonecrosis of the femoral head; reduction quality; trabecular bone; biomechanics
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