Classification of displaced four-part fractures of the proximal humerus: a review of observer studies
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INTRODUCTION: Displaced four-part fractures comprise 2-10 per cent of all proximal humeral fractures. The optimal treatment has yet to be determined and randomised trials are needed. The conduct and interpretation of such trials is facilitated by a reproducible fracture classification system. We aimed at quantifying observer agreement on classification of displaced four-part fractures according to the Neer system.
MATERIAL AND METHODS: A review of observer-studies including data on displaced four-part fractures. Mean kappa-values for inter- and intra-observer agreement were calculated and compared to the overall agreement on the Neer-system within each study. We also studied the agreement on different levels of clinical experience. In studies involving training of observers we analysed the pattern of changes after training.
RESULTS: Published and unpublished data from five studies were reviewed. Observers agreed less on displaced four-part fractures than on the overall Neer classification. Mean kappa-values for inter-observer agreement ranged from 0.16 to 0.48. Specialists agreed slightly more than fellows and residents. Advanced imaging modalities (CT and 3D CT) seemed to contribute more to classification of displaced four-part patterns than in less complex fracture patterns. In the study involving training of observers the prevalence of displaced four-part fractures decreased from 10 per cent to 2 per cent after training. The decrease was found on all levels of clinical experience. Most commonly the initial assignment of displaced four-part fractures was changed to displaced two-part fractures.
CONCLUSIONS: Low observer-agreement may challenge the clinical approach to displaced four-part fractures and poses a problem for the interpretation and generalisation of results from randomised trials. We recommend the conduct of an observer-study aiming to quantify the agreement on displaced four-part fractures and subtypes (‘classical four-part’, ‘valgus-impacted four-part’, and ‘four-part fracture-dislocation’) and treatment recommendations among experienced shoulder surgeons. Until then, reported effects of interventions for displaced four-part fractures should be interpreted cautiously.
