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Biomechanical study on type I + II + III standard hemipelvic
prosthesis under single-leg stance

LIU Dong-xu, YAN Xin-yi, HUA Zi-kai( School of Mechatronics Engineering & Automation, Shanghai
University, Shanghai 200072, China)

Abstract; Objective Aiming at the standardization of hemipelvic prosthesis used in pelvis reconstruction, a type
I + 11 + 11l standard hemipelvic prosthesis was established for biomechanical study and to evaluate its biomechani-
cal performance. Methods The finite element method was used to simulate the load applied on the pelvis under
single-leg standing stance. The related articular cartilages and ligaments were also included in the pelvis models
to simulate the real circumstance in vivo. Results The stress distribution on reconstructed pelvis was found simi-
lar to that in natural pelvis under the single-leg loading, which transmitted from S1 to sacro-iliac joint and then con-
tinued downwards. The peak values of stresses in the bone and prosthesis were below the yield strength of the
relative material. Conclusions The established type | + Il + Il standard hemipelvic prosthesis can reliably make
the function of damaged pelvis recover. The research finding provides some primary theoretical reference for me-
chanical reliability of such prosthesis.
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Fig.1 The 3D model and finite element model of healthy pelvis and reconstructed pelvis

() R AT FRoTHIR (d) FAEH A RTTHR

(a) 3D healthy pelvic model, (b) 3D reconstructed

pelvic model, (c) Finite element model of healthy pelvis, (d) Finite element model of reconstructed pelvis
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Tab.1 Materials for components of reconstructed pelvis

A4 Px A AR THARLE %ﬂg/g P A K AR o s e 7Y
GPa (kg +m™?)

TR Jasies 17.00 0.30 1 800 47 512 23 724 S3R
BN /NR= 0.15 0.20 290 208 134 40 697 C3D4
RNt /NGN=s 0.80 0.20 290 86 738 16 095 C3D4

L AR O — — — 65 205 16 772 C3D4
e dt o 8 Ik Ti6AI4V 110.00 0.30 4 500 57 261 14 206 C3D4
liigzgi] Ti6Al4V 110. 00 0.30 4500 37 022 7 643 C3D4
B3k CoCrMo 200. 00 0.30 8 200 8 721 1875 C3D4
Bk A e T RRLE 0.16 0.46 940 8 893 2 009 C3D4
HKR KR 0.23 0.30 1 200 23 683 6116 C3D4
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Fig.2 Stress and displacement contour of healthy pelvis
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Fig.3 Stress and displacement contour of reconstructed pelvis (a) Von Mises stresses in cortex, (b) Von Mises stresses in cortex of sacrum,

(¢) Displacement
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Fig.4 The maximum principal stresses in cortical bone and trabecular bone (a) Healthy pelvis, (b) Reconstructed pelvis
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Fig.5 Von Mises stresses on main reconstructed pelvic components
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