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Finite element analysis of the stress distribution in femoral head and neck of bone grafting in nail path after
femoral neck fracture healing TANG Hong —tao™ ,TONG Yun - hui ,ZHANG Mei - chao ,et al. " Luoyang Orthopae-
dic Hospital ,Luoyang 471002 , Henan ,China

ABSTRACT Objective: To investigate the rationality of bone grafting in nail path after femoral neck fracture healing and internal fixator
was removed so as to provide theoretical support for clinical therapy. Methods: Two three — dimensional finite element models of the femoral
head and neck region were reconstructed after femoral neck fracture healing and internal fixator was removed ,one undergone bone grafting.
Both of the models were simulated under the load of body weight,and the stress and shift on the femoral head and neck were calculated and
compared. Results : Analysis of the three — dimension finite element model showed that the massive stress concentrated on weight loading re-
gion of femoral head without bone grafting, while the massive stress concentrated on the region of calcar femorale of grafting — bone model.
The max — stress value(0.482 E +8) in the weight loading region of femoral head without bone grafting was far higher than the max — stress
value(0.295 E +8) of ungrafting — bone model. In the nail path shift test,value of shift in the region of femoral head of the ungrafting —
bone model (0.391 E -0. 3) significantly exceeded that of grafting — bone model (0.352 E -0.3). Conclusion : For the treatment of femoral
neck fracture with hollow compression screws,bone grafting in the channel of screw should be used to improve biomechanical integrity of
femoral head and neck after fracture healed and hollow compression screws were taken out. This is of benefit to preventing the collapse of
femoral head owing to excessive stress concentration on femoral head.

Key words Femoral neck fractures; Femur head necrosis ; Biomechanics ; Finite element analysis
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