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DISTAL RADIUS FIXATION AND OSTEOARTHRITIS: A FINITE
ELEMENT MODELING STUDY

1. INTRODUCTION

Distal radius fractures account for 20% of all fractures and represent therefore the most
common injury seen in orthopaedics. These fractures are usually caused by a fall on an
outstretched arm, and concern mostly older women. These fractures can be treated by
internal fixation with a titanium plate (Fig1). For optimal fixation, it is advised to implant the
fixation plate as distal as possible. Unfortunately, post-traumatic osteoarthritis at the wrist
joint is @ common complication, concerning up to 40-65% of the patients (Knirk). Many
studies have shown that cartilage degenerates when loaded abnormally.

The purpose of this study is to investigate the influence of the placement of the fixation
plate on the stress pattern in the distal radius and the joint cartilage using the finite ele-
ment method (FE). Time permitting, in a second step, the computer simulation will be vali-
dated by performing experimental in vitro mechanical testing.

This investigation should improve our understanding of the influence of the fixation loca-
tion, finally allowing clinical recommendation on optimal position of the fixation plate.

Figure: Titanium volar distal
radius plate (Synthes®)
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2. PROJECT TASKS

1. Review of the literature.

2. Become familiar with requisite commercial finite element software.

3. Development of the FE model of the radius, cartilage, plate and screws.

4. Test influence of positioning of the plate.

5. Experimental validation of the simulation through in vitro mechanical testing of the
fixations.

6. Submission of a final report.
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