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Finite element analysis of biomechanical characteristics of femoral neck fracture with

triangular stabilization and fixation system
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Abstract: Objective To explore the biomechanical characteristics of femoral neck fracture with triangular stabilization and fixation
system by finite element analysis. Methods The CT imaging data of the femur in a healthy young volunteer was obtained, and the
three-dimensional models of the femur and femoral neck fracture were constructed. Ansys12.1 finite element analysis software
was used to simulate the effects of regular triangular and inverted triangular stabilization and fixation systems on the stress
distribution of internal fixator and the displacement of the fracture when human body was in upright posture. Results The maximum
equivalent stress of femoral head in regular triangular and inverted triangular internal fixation models was similar, while the
maximum equivalent stress of internal fixator in inverted triangular internal fixation model was lower than that in regular triangular
internal fixation model. Moreover, the differences in the maximum displacements of proximal femur and internal fixator between
regular triangular and inverted triangular internal fixation models were trivial. Conclusion There is no significant difference
between regular triangular and inverted triangular stabilization and fixation systems in the maximum equivalent stress of femoral

head, the maximum displacement of proximal femur and the maximum displacement of internal fixator, but the maximum equivalent

stress of internal fixator in inverted triangular internal fixation model is lower.
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Fig.1 Pauwell 30° femoral neck fracture model
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Fig.2 Structural diagrams of internal fixation models
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Tab.1 Material parameters of finite element model

R BipEAR L/GPa THAA L
R4 105 0.35
By 16.8 0.30
LINGIEEY 0.84 0.20

1.3 WA A E

BB AR, STORAS K5 29 3 A5 FE ED 2 250 N 2%
fif 77 8 A Sk b B PR E e ) O s e bR
SRR Tl SR T A B 4 0 Ry 130 .82, P i e
55 B TR) G 2R Me PR 4 i, iy i 26 T R 4 R AR
FER 0.467°% 43 AT R ZELAE TR P B PR [ 4 %)
F10 A0 e KA ) S e KAi# o

2.1 BEMAEEYHNREKXERLE A

PR A [ A5 R JRe iy Sk 1 1y S B b T B T N
TN 2 T P R 5 P [ ke Y T (R A AR
R = TS o 1 S =Ko I VY ity £ 2 B 4 ey <
DAY [ 7 5S84 JR R Sk e KA RN I3 350, 8 = A N
[P A28 (18 PN 1 2 400 e R 3 28 0 I T 1E = R N [
LR 2 EI3AIE 4,



7 b

- 895 -

®2 M= AREEERENREMAEEY
RAFYN 1 (MPa)

Tab.2 Maximum equivalent stress of the femur

and internal fixator in two kinds of triangular

stabilization and fixation systems (MPa)
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Fig.3 Von Mises stress nephogram of the femoral head in two kinds of internal fixation models
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Fig.4 Von Mises stress nephogram of internal fixator in two Kkind of internal fixation models
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Tab.3 Maximum displacement of the femur
and internal fixator in two kinds of triangular
stabilization and fixation systems (mm)
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Fig.5 Nephogram of femoral displacement in two kinds of internal fixation models
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Fig.6 Nephogram of internal fixator displacement in two kinds of internal fixation models
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