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Introduction: In recent studies by our research unit, we found that 3D CT scans improved the reliability of injury characterization regarding degree of displacement and the number of fragments of both distal radius and distal humerus fractures. Unfortunately, with the techniques available it is still not possible to accurately quantify fragments and to calculate the size of the articular surface involved, which is valuable information for the treating surgeon.
Purpose: With the use of new 3-dimensional modeling techniques we developed a new reliable method to quantitatively analyze intra-articular fracture morphology; in fragment size, pattern and articular surface involvement. Better understanding of fracture morphology will relate to current classification systems, since they do not take fracture fragment size or quantitative articular surface involvement into account. We report our preliminary results. 
Materials and Methods:  MatLab software was used to convert CT-slides into regular Jpegs which were uploaded into Rhinoceros 3D software. Rhinoceros stacks the Jpegs on top of each other taking their relationship into account. The actual CT-slide is depicted behind the point-wise representation of the bony parts created by a code programmed in the software. This depiction of the CT-slide with “points” on top of them allows a precise identification of all the bony structures and fragments, even if they are impacted. From these points, lines could were drawn which then represent the actual outer border of the bone and so creating a wire model. A hollow 3D-model of solely the outer surface of the bony structures and fragments was then generated. After the models were made we proceeded with calculating the volumes and articular surfaces of all the different fracture fragments.
Results:  We included 46 patients in this analysis that had a fracture of the radial head and 30 patients that had a fracture of the coronoid with one or more fracture fragments. The average radial head fracture fragment articular surface of a total of 96 measurable fragments was 82 square millimetres (range, 3 to 272 square millimetres) and the average volume of a total of 125 measurable fragments was 541 cubic millilitres (range, 1 to 2655 cubic millilitres). The average coronoid fracture fragment articular surface of a total of 41 measurable fragments was 64 square millimetres (range, 6 to 167 square millimetres) and the average volume of a total of 44 measurable fragments was 366 cubic millimetres (range, 4 to 2076 cubic millimetres).
Conclusion: With this study, we think we better understand the fracture morphology by taking fracture volume and surfaces into account, which is lacking in current classification systems for radial head fractures. 
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