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Study on the Stress Changes after Artificial Femoral Head Replacement
for Unstable Osteoporotic Intertrochanteric Fracture Patients

Using Three-dimensional Finite Element Analysis
LU Shentong' FENG Zongquan' ZOU Yonggen' LIU Weiming'! PAN Yaocheng'

' Osteoarthrosis Department, Foshan Hospital of Traditional Chinese Medicine, Foshan 528000, Guangdong China.

Abstract Objective: To study the stress changes after artificial femoral head replacement for unstable osteoporotic inter-
trochanteric fracture patients using three-dimensional finite element analysis. Methods: 40 healthy elderly male check-ups
and 40 intertrochanteric fracture patients were selected. The multi-slice spiral CT scanning was performed in the left fe-
mur ; three-dimensional finite element model for femoral prosthesis and femur was established. Under the scene stimulation
of climbing stairs, the stress distribution conditions of the osseous channels, prosthesis and femur were analyzed. Results:
In the normal state, the internal and external stress of the femur was basically the same. The stress was gradually in-
creased from the proximal and distal femur. The stress of prosthesis was focused on the middle parts. The overall stress
distribution patterns were not obviously changed after artificial femoral head replacement. The maximum stress was dis-
tributed in the middle femur. After reconstruction, the calcar femorale had no obvious stress. According to the anteromedi-
al stress of prosthesis,the stress of cancellous bone and prosthesis was proven to have the similar variation trend;after
model simulation, the stress for normal group and intertrochanteric fracture group had the similar variation trends(P>>0.
05). Conclusion; After artificial femoral head replacement, the overall stress distribution patterns are not obviously

changed. The maximum stress is distributed in the middle femur. After reconstruction,the calcar femorale has no obvious

stress.
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