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Fixation for femoral neck fracture based on nonlinear materials

WANG Mo-nan, GUO Hong-shu ( Mechanical and Power Engineering College, Harbin University of
Science and Technology, Harbin 150080, China)

Abstract; Objective To make a reasonable selection from internal fixation methods for treating femoral neck
fracture,, namely the fixation angle of a single screw, the number of screws and the combination mode of screws,
so as to obtain the optimal stability of fracture reduction. Methods Based on the DICOM data and Lindon mode,
a three-dimensional finite element model of femoral neck fracture fixation was built including different angles,
numbers and combination modes of the screws. The model was attributed to nonlinear material properties based
on the relationship between the property parameters of bone materials and the gray value of CT images, and
loaded under the simulation of physiological loads. Results Corresponding to different angles of the fracture sur-
face, the optimal fixation angle of the single screw was 65°and 70°in clinic. The more the number of screws, the
better the effect of fixation, when the surgical condition was permitted. The inverted triangle placement was better
than the triangle placement in case of three-screw fixation, while the triangle placement was superior to two-screw
fixation, but the decision on the placement of two-screw fixation in flat form or diagonal form depended on the an-
gle of the fracture surface. Conclusions Different angles of the fracture surface have significant impacts on the
effect of fixation, and the loading simulation process on the three-dimensional model can provide a feasible way to
the study of the fixation for the femoral neck fracture.
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Fig.4 Three-dimensional model of two-crew fixation in flat form
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Tk, % ETELZEMEBREFEREERR
WANG Mo-nan, et al. Fixation for femoral neck fracture based on nonlinear materials 155

(a) (b)
B5 «=50°.8=70°B35$TIE=f(a) N3 $TR=/A(b)EEARX
K= 4R
Fig.5 Three-dimensional model of three-crew fixation with trian-
gle placement (a) and inverted triangle placement (b) when o =
50°and g =70°
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Fig.6 Displacement (a) and the maximum crack distance of fracture surface (b) by single-screw fixation when o =50°
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Fig.7 Displacement (a) and the maximum crack distance of fracture surface (b) by single-screw fixation when o =70°
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