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Oblique triangle and inverted triangle configurations of cannulated screws for femoral neck fractures
in high altitude population: a three-dimensional finite element comparative study Zhang Xuebin, Lei
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[Abstract] Objective To compare the stability of two types of cannulated screws for femoral neck
fracture in high altitude area with three-dimensional finite element technique. Methods CT images of 1 nor-
mal femoral neck were obtained and the femoral neck fracture model was prepared by 3-Matic Research 13.0.
The finite element models of oblique triangle and inverted triangle of hollow screw were established respec-
tively. The finite element models were loaded at 500 N,1 000 N, 1 500 N and 2 100 N, respectively. The Von
Mises peak stress and displacement of cannulated screws and the stress distribution of femoral head were ob-
served and recorded. Results Under the same load, the maximum displacement and the maximum VonMis-
es stress of the screw with oblique triangle configuration is smaller than that of the screw with inverted trian-
gle configuration. The stress concentration range of femoral head in oblique triangle configuration was small-
er than that in inverted triangle configuration. The overall maximum displacement of femur in oblique trian-
gle configuration was less than that in inverted triangle configuration. The maximum VonMises stress of fe-
mur in oblique triangle was higher than that in inverted triangle. Conclusions Under the same load, com-
pared with the traditional inverted triangle configuration, the oblique triangle configuration is more consis-
tent with the normal anatomical characteristics of femoral neck, the stress distribution of each screw is more
reasonable, the fixation of fracture is stronger, and it can effectively avoid the occurrence of complications
such as fracture failure and internal fixation cutting out.
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