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Biomechanical Study on Different fixation Methods of Cannulated
Screws for Posterior Malleolus Fracture
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Abstract; Objective To study biomechanical effects of cannulated screws at different fixation angles on posterior
malleolus fracture based on finite element method, so as to determine the best fixation method of cannulated
screw. Methods The finite element model of ankle joint, including tibia, fibula, astragalus, corresponding
cartilage and ligaments was reconstructed using CT images, and 1/2 posterior malleolus fracture model was
established on the basis of verifying its validity. The biomechanical effects of cannulated screw fixation on
posterior malleolus fracture fixation model were analyzed. Results Compared with 0°,5°,10°,20° fixation model,
the 15° fixation model had the smallest displacement. The screw stress of 15° fixation model was lower than that
of 5°, 10°, 20° fixation model, and higher than that of 0° fixation model. But when the screw fixation angle was
0°, the peak contact pressure of ankle joint was much larger than that of normal ankle joint, which was easy to
cause traumatic osteoarthritis. Conclusions  Cannulated screw is safe and effective for treating posterior
malleolus fracture which is less than 1/2 fragment size. The displacement and stress of the model are different at
different fixation angles of screws. When the fixation angle of screw is 15°, the biomechanical stability is the best,
which can be used to guide clinical operation.
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Fig.3 Stress distributions of the implant under different fixation methods
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Fig.5 Displacement distributions of the ankle and fracture surface under different fixation methods
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