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Abstract

Distal fibular fractures are common ankle injuries, often treated with surgical fixation techniques such as
plate fixation or intramedullary screw fixation (IMF) to facilitate bone healing. This study investigates the
biomechanical characteristics of these two methods by developing a finite element model of a Weber-B type
fibular fracture and simulating the mechanical response following plate fixation. Model accuracy was validated
by comparing simulated displacement angles across multiple directions with data from cadaveric studies,
confirming that the mechanical behavior closely mirrors that of the human fibula. Simulation results showed that
displacement angles under plate fixation remained within the experimental error range, supporting the model’s
reliability for subsequent biomechanical analysis. Furthermore, this study compared the reduction effects of plate
fixation and IMF. Preliminary findings suggest that both techniques offer comparable stability at the fracture site.
The validated model thus provides a clinically relevant foundation for further biomechanical research and for
evaluating the relative merits of different fixation strategies.
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