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Biomechanical study on femoral morphology with disease and age in Japanese using
FEM simulation
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The purpose of this study was to analyze changes in femoral morphology with
sex and aging for the elderly and young individuals in Japan using computer-based three-dimensional
measurement with the CT data of 80. The femoral curvature originally differs depending on the sex
and the becomes greater in anterior-lateral direction with age. The degree of curvature is larger in

women than men. The three-dimensional femoral curvature leads to higher position of the greater
trochanteric. Additionally, we investigated the effects of the femoral curvature and bone density of
individuals on the stress distribution of proximal femur using the three-dimensional finite element
method. The distribution and values of stress / strain tends to spread to the femoral trochanter
region and be higher at there in elderly person. Therefore, it could be suggested that the greater
anterolateral femoral curvature with aging might promote to generate the fracture of the femoral
trochanter.



CT

85.247.2 20 20 30.1
+9.6 20 20 CT
LEXI Zed Viewl11.5.3
3D Sagittal  Coronal

Abaqus CAE 6.13-4 Dassault

Systemes

RS RC 100% R
p RSDiSd , ; Saggital - Coronal

- o
0.092 RSwidde; 0.012 o -
o —-—mHE
RChwidde; 0.042 o ./';’N . o
- 1—M‘7%
i o 1 =27.7% | =25.5% .
L =29.7%
1 Sagittal e W R
@ R o &
Coronal & &S g &S
1
-
o oo Coronal
2 ittal - -l .
Sag i —— G e
RS RS - P e
= H
. _ <
:
R A
<& <& &
p N -
Lo | COTONAI
““““ a

RSMiddle‘ 0002 RSP(oxima]; 002 e

e
-36.9 Ee L T sl il
P s v ki o 4 =21.9%
RSpisa; 0.068
o
N ’ & 4
K



6.948.5<
127.56.3< 127.845.6< (p=0.845)
(p<0.001)

7.24+8.5< (p=0.880)
7.3x5.6mm 2.244.6mm

Principel
Stress Ave.
.
mi520
Wioa1s
* | W50
05
L]




3 3 0 0

Nobuhiro Kaku, Hiroaki Tagomori, Hiroya Akase,et al. 68

Efficacy of Vitamin E for Mechanical Damage and Oxidation of Polyethylene Rim by Stem Neck 2019

Impingement.

Clin Biomech (Bristol, Avon). 8-15
DOl

10.1016/j -clinbiomech.2019.05.024.

Kaku N, Shimada T, Tabata T,et al. 7

Three-dimensional architecture of the ligamentum teres in the human hip joint. 2018

Muscles Ligaments Tendons J. 442-448
DOl

10.11138/mltj/2017.7.3.442.

Kaku N, Tabata T, Tagomori H,et al. 28

The Mechanical Effects of Cup Inclination and Anteversion Angle on the Bearing Surface 2018

Eur J Orthop Surg Traumatol. 65-70.

DOl
10.1007/s00590-017-2025-6.

QoL

2019




2019

2017

183 68-76 144-145

Must & Never

2019

159 140-154

(Tsumura Hiroshi)

(30188627)

(17501)




(Tabata Tomonori)

(80769406) (17501)
(Tagomori Hiroaki)
(70791474) (17501)




