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[Abstract] Objective To define the mechanical characteristics of bilateral locking plate in the
treatment of distal femoral fractures with metaphyseal comminuted by biomechanical tests. Methods Models
of distal femoral fracture with metaphyseal comminuted (AO classification: C2.3) was established by 16 special
femurs for mechanical testing. The models were divided into two groups. Simple lateral anatomical locking
plates were used in the control group, and there were lateral anatomical locking plate and medial locking
compression plate in the observation group. Eight artificial bones in each group were tested. Five of them were
subjected to torsion load test, axial load test and cyclic axial load test in turn. Torsional stiffness, axial stiffness,
average medial compression displacement of distal femur and fretting of medial fracture end were measured,
and the remaining three were tested for ultimate load to record the maximum load when internal fixation failed.
Results In the torsion and axial loading tests, the torsional and axial stiffness in the observation group was
(4.28+0.43) Nm/deg and (1 850.14+99.88) N/mm, respectively, which was significantly greater than that in the
single steel plate group [(2.26+0.09) Nm/deg and (884.02+68.15) N/mm, both P <0.05]. In the axial cyclic
load test, no failure of internal fixation such as screw loosening or plate breakage occurred in both groups, but
the medial gap of the fracture end in the control group was reduced [(1.54+0.24) mm ], which was significantly
wider than that in the observation group [(0.15£0.08) mm, P <0.05]. The fretting displacement of medial
fracture fragments in the control group [(3.25+0.21) mm] was also significantly greater than that in the
observation group [ (0.17+0.05) mm, P < 0.05]. In the axial ultimate load test, the ultimate load was (18 118.33+
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133.33) N in the observation group when the fracture gap was significantly narrowed or the internal fixation
failed, which was significantly greater than that in the control group [(6 334.33 +34.39) N, P<0.05].

Conclusion

Bilateral locking plate fixation of metaphyseal comminuted distal femoral fractures can

significantly reinforce the fixed strength, providing a more stable biomechanical environment for fracture

healing.
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