DESIGN PROCESS OF CUSTOM-MADE FEMORAL STEM PROSTHESIS
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The longevity of cementless total joints can be increased by improving implant-bone fit.
This paper describes one method to generate a 3D femur model with the help of X-ray
computerized tomography. The femoral medullar canal shape was used for the design of
the stem prosthesis. A set of three stems were design and simulated in order to decide
which one is the most suitable for the patient.The resulted implant design optimizes load
transfer and minimizes stem motion within a given bone.

SECTION B-B SECTIOM D-D SECTION F-F

SECTION A-A SECTION C-C SECTIOM E-E
Fig.1. Reaction force Hy. Fig.2. Prosthesis design sections.

REFERENCES

[1]Chandrajit L. Bajaj Daniel R. Schikore Custom Prosthesis Design, Visualization, and Prototyping

[2]K. L. Chelule, Dr. T. Coole, D.G. Cheshire, Fabrication of medical models from scan data via rapid
prototyping techniques

[3]M. Pawlikowski, K. Skalski, M. Haraburda Process of hip joint prosthesis design including bone
remodeling phenomenon

[4IMIMICS 10.0 tutorial

[5]P. Berce, H. Chezan, N. Balc, The application of Rapid Prototyping Technologies for manufacturing the
custom implants

[6]P. Brinckmann., W Frobin., G Leivseth. Musculoskeletal Biomechanics. New York : Ed.Thieme Stuttgart,
2002. ISBN 3131300515, 9783131300515

[7]http://www.cimsurf.com/weblog_entry/plone/weblog/reverse-engineering-and-stl-files/stl-files-and-reverse-
engineering

[8]http://portal.acm.org/citation.cfm?id=22842.22845&coll=guide&dI=#CIT.

[9]http://portal.acm.org/citation.cfm?id=359846&dI=&coll=guide&CFID=64199799&C

[10]http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2267557



