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Design of customized hip stem prosthesis with standard cross-section
shape

MA Ru-yu', GU Ji-nan', WEI Jian-he’ (1. School of Mechanical Engineering, Jiangsu University,
Zhenjiang 212013, China; 2. Engineering Research Center of Digital Medicine and Clinical Translation, Ministry
of Education, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract; Objective To introduce the structure of the self-developed design for customized hip stem prothesis
and decribe its standard cross-section shape. Methods The proximal femur model was reconstructed based on a
patient’ s CT image with DICOM format. The rectangle borders on cross-section of the matching area of the hip
stem prosthesis were created, and the cross-section contour lines in rectangle borders were formed preliminarily
by using simple lines. Based on the proximal femur model, the hip stem prosthesis was verified, and made modi-
fication to match the corresponding femoral cavity of the patient through adjusting design parameters. Results
The cross-section of the customized hip stem prosthesis was of standard shapes, which was convenient for the
quick design of this kind of individualized prosthesis with a simple design course. The parametric design program
greatly reduced the workload when designing individualized hip stem prosthesis. Conclusions The design of cus-
tomized hip stem prosthesis with standard cross-section shape could help to increase the success rate of artificial
hip replacement surgeries, promote the application of customized hip stem prosthesis in clinic, and further im-
prove the life quality of patients.
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Fig.1 Schematic for structure of the hip stem prosthesis
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Fig.2 Schematic for detecting femoral cross-section contour lines
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Fig.3 Schematic for wireframe model of the proximal femur
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Fig.4 Cross-section contour shape for matching area of the hip

stem prosthesis
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Fig.5 Verification for cross-section of the hip stem prosthesis
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Fig.6 3D overall verification for the hip stem prosthesis
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Fig.7 Schematic for the load direction in stress analysis
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Fig.8 Strength verification of the hip stem prosthesis
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