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Biomechanical comparison between resurfacing hip arthroplasty and

normal proximal femur

LI Ming, HE Zhi-yong, TAO Kun, ZHANG Jun-hui, DI Zheng-lin ( Department of Joint
Surgery, Ningbo No.6 Hospital, Ningbo 315040, China)

Abstract: Objective To investigate the variation of stress distributions on proximal femur after hip resurfacing ar-
throplasty (HRA) by using three-dimensional (3D) finite element method. Methods The 3D finite element mod-
el of proximal femur was reconstructed based on 64-slice spiral CT scan image data. Both the stress distributions
on proximal femur after metal-on-metal HRA and normal proximal femur were studied, so as to analyze the bio-
mechanical environment changes after HRA. Results After HRA, the superior, anterior, rear and inferior area of
the proximal femoral head showed significant stress shielding, with peak stress of 0.60, 0.57, 0.66, 0.79 MPa,
respectively, and stress shielding rate of 99.80% , 99.16%, 98.92%, 96.66% , respectively. Increased stress
occurred in most regions of the distal femoral head, while stress shielding appeared only in rear area of the distal
femoral head, with stress shielding rate of 4.92%. Increased stress occurred in anterior region of the proximal
femoral neck, while stress shielding appeared in the superior, inferior and rear area of the proximal femoral neck,
with shielding rate of 16.48% , 22.75% and 7.83% , respectively. Increased stress also occurred in inferior area
of the distal femoral neck, while the remaining area showed stress shielding. The stress in greater trochanter in-
creased by 9.22% , and the stress shielding rate for lesser trochanter area and basal area of femoral neck were
2.49% and 14.44% , respectively. Conclusions Stress distributions on most regions of proximal femur after HRA
were similar to that on normal femur, and the stress transfer was close to physiological status, which could effec-
tively avoid obvious stress shielding in proximal femur and preserve bone mass, which could contribute to normal

U fs HHE:2013-09-17; {&[E HHF:2013-10-28
EEWB WA T mi R R C50-4t25 & AT H (201201C5010001 ) , #7748 77 i BA: mBHIFRE4: 350 H (2009B10) ,
BEEE ST, B E{TEN, Tel: (0574)87996123; E-mail; hezymd@ qq. com,



EREMNE $£29% HE3H 201456 R
214 Journal of Medical Biomechanics, Vol. 29 No.3, Jun. 2014

physiological activity of patients.

Key words: Hip resurfacing arthroplasty (HRA) ; Proximal femur; Finite element analysis; Stress shielding
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Fig.3 Von Mises stress distributions of the femur

S,Mises
(Avg:75%)
+6.771 E+00

+4.000E+001
+3.667E+001
+3.333E+001
+3.000E+001
+2.667E+001
+2.333E+001
+2.000E+001
+1.667E+001
+1.333E+001
+1.000E+001
+6.667E+000
+3.333E+000
+0.000E+000

normal femur, (d) Coronary section view after HRA
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