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Background:  Characterization of distal humerus fractures with pre-operative imaging can facilitate open reduction and internal fixation. We tested the hypothesis that three dimensional computed tomography and three-dimensional models can improve the reliability and accuracy of fracture classification, characterization, and choice of treatment options for complex elbow trauma.

Methods:  Twenty-one consecutive patients with an intra-articular fracture of the distal humerus were evaluated with 2D and 3D computed tomography (2DCT, 3DCT) and custom 3D plastic models (3DM).  Intra-operative findings were used as the reference standard.  Two intra-operative observers were asked to classify the fracture according to the AO and Mehne/Matta systems, to evaluate specific fracture characteristics, and to propose treatment.  Evaluation was done in stages, based first on radiographs and 2DCT, then on 3DCT, then on 3DM, and finally based upon the operative exposure.  

Results: The addition of 3DCT reconstructions and 3D models to standard radiographs and 2D CT scans improved reliability of fracture classification compared to intra-operative findings from moderate to substantial (kappa values, 2DCT = 0.57, 3DCT = 0 .67, and 3Dmodel = 0.76; all p<0.001). With regard to specific fracture characteristics, the sensitivity, specificity, positive and negative predictive values and accuracy improved with more sophisticated imaging/modeling: average 2D respectively .84, .85, .78, .80 and .82; average 3DCT .92, .86, .77, .87, .88; and average 3D model .92, .93, .84, .97, .94).

Conclusions: 3D CT-reconstructions and 3D-models improve the reliability and accuracy of distal humerus fracture classification and characterization and help plan open reduction and internal fixation of distal humerus fractures. 

