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Analysis on Femoral Neck Fractures Using Morphological Variations

o], wp A, AA G, A gT
Ho-Sang Lee*, Byoung-Keon Park*, Je-Wook Chae** and Jay-Jung Kim* T

g gz 959 78ty d4e dEs AR 4% a3 ARBAE AL e Ae®E B
I Atk 712 Aol e JAFAEHR FFaLAMAMS o] &ste FAAAE BAHMNSTE 2=y
WHEL JAAY vY FE dEE s WA gratr] olg7] W&
g AdH nds LY 5 ke AV A Aol FH
A AHEE 4 J=F wiARSR 7)8EA F = =49 g4
Fo] BAE BAsA o] BAE 45 27, HE B
A7, HE BT Zol, NEANE o]t Thefe aiA RS st Falss FPsAt
o] & UlEFFoNA e wrH(reaction force)?t ZF-ol A2 $3 K FE(stress distribution)S HAFOoZH FIQ
< |

[}
A

=
=

3
il

adde FRstdn, EFR 440l UEB A BA A 2 FBS PAL =BT 47| 3
e Gge WAL A% Jeg

of

Fogo: HEAY =4, e ELY dEHE, dEES F4, UAE A, FFa i

Abstract It has been reported that the femoral morphology has a major correlation to femoral neck fractures(FNF).
Previous studies to analyze these correlations have relied on mechanical testing and finite element methods.
However, these methods have not been widely applied to various femur samples and models. It is because of the
availability of the samples from both patients and cadavers, and also of the geometric limitations in changing the
shape of the models. In this study we analyzed femoral neck fractures using a parameterized femoral model that
could provide flexibility in changing the geometry of the model for the wide applications of FNF analysis. With
the parameterization a variety of models could be generated by changing four major dimensions: femoral head
diameter(FHD), femoral neck diameter(FND), femoral neck length(FNL), and neck-shaft angle(NSA). We have
performed FEA on the models to compute the stress distributions and reaction forces, and compare them with the
data previously generated from mechanical testing. The analysis results indicate that the FND is significantly related
with the FNF and the FHD is not significantly related with the FNF.
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Table 1 Material properties of cortical bone and trabecular
bone by Dieter Christian Wirtz et. al.[4]

Elastic modulus  Density

Material ~ Possion’s ratio (MPa) (g/cm3)
Cgrtl(:al 0.33 2130 2.00
one
Trabecular 0.35 413 0.40
bone
Analytical
surface
A N
;&,ﬁ'rﬁ"%éf%f&% Velocity : 40mm/sec
i %'gigle'i ‘ al direction)

SRS

7
N

ZLf

Fixed
(distal surface)

Fig. 2 A finite element model and boundary conditions
of a proximal femur
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Fig. 3 Reaction force as a change of parameters
(FHD, FND, FNL, NSA)
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Superior part

in the femoral neck

Inferior part &
in the femoral neck

Fig. 5 Von Mises stress distribution in superior part
and inferior part of the femoral neck
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Fig. 6 Von Mises stress distribution of the femoral neck
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Fig. 8 Relationship analysis between Von Mises stress and each parameter (femoral head diameter, femoral neck
diameter, femoral neck length, neck-shaft angle) in superior part and inferior part.
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