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Three dimensional finite element study of axial percussion stress for bone healing in internal fixation
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[ Abstract] Objective To evaluate the optimal knock parameters of internal fixation and external
fixation methods for the treatment of tibial transverse fracture. Methods The tibia of adult healthy female
goats was scanned by CT to obtain thin-layer images. Three-dimensional finite element models of internal and
external fixation were established by Mimics and Abaqus software. Then the proximal tibia was fixed and the
distal tibia was given axial stress (frequency: 0.5 Hz, 1 Hz, 1.5 Hz, 2 Hz, 2.5 Hz, 3 Hz; load: 100 N, 150 N, 200 N,
250 N, 300 N). Through iterative calculation, the micro - change characteristics of fracture healing were
simulated, and the strain, stress and displacement of healing tissue, stress and deformation of internal and
external fixation, callus transformation process and healing pattern were observed. Results We successfully
obtained the internal strain, stress, displacement, deformation nephogram and fracture healing pattern of tibial
fracture during tissue transformation of internal and external fixation. And the time needed for fracture healing
with 200 N and 1 Hz combination parameters was the shortest under internal fixation and external fixation.
Conclusion The results suggest that 200 N, 1 Hz combination parameters was the best theoretical parameters
for the tibial fracture healing in goats after internal fixation and external fixation, which can provide the basis for
clinical trials to promote fracture healing.
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