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Abstract. Objective To evaluate the biomechanical properties of 3D printed individualized titanium alloy pelvic
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prosthesis in static and gait states by the method of finite element analysis. Methods Three patients with differ-
ent types of pelvic tumors were treated by hemi-pelvic arthroplasty with resection of hemi-pelvis. CT and MRI
were performed before the surgery, and the corresponding individualized titanium alloy pelvic prostheses were de-
signed. The pelvic models were reconstructed with 3D reconstruction technique, and then assembled with the in-
dividualized pelvic prostheses. The human skeletal muscle model was established by AnyBody software to per-
form gait dynamics analysis. The stress distribution and stress concentration areas of 3 reconstructed pelvic mod-
els in static and gait states were obtained by ABAQUS. Results Under both static and gait conditions, the maxi-
mum stress of the 3 pelvic prostheses was smaller than the yield strength of the titanium alloy. The pelvic ring of
the reconstructed pelvis could meet the rule of stress conduction. The patients’ daily life returned to normal con-
dition after the surgery. Conclusions The effect of 3D prosthetic titanium prosthesis on recovery of pelvic ring is
satisfactory, and its effectiveness and stability can meet the requirement of human biomechanics. The analytic re-

sults can provide references for clinicians and prosthesis designers.
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Fig.1 Reconstructed pelvic prosthesis models (a) Case 1, (b) Case 2, (c¢) Case 3
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Fig.2 Load and boundary conditions in standing position
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Fig. 3  Joint forces of the left and right acetabulum under a
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acetabulum
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Tab.2 The maximum stress at each phase of gait
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