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Purpose

Recent surgical treatment with new implant for distal humeral fractures has been improved

and contributes excellent clinical outcome. We comparatively analyzed post-cyclic loading

mechanical strength using cadaver humerus specimens. The specimens were divided into

two groups treated by the Mayo Clinic Congruent Elbow Plate System with and without

Locking Screw (LS).

Methods

We created simulated models of AO classification Type C fractures of distal humerus.

Twelve elbows of six cadavers were used. We used the left and right arms of the same

cadaver. The most distal point in both groups were fixed with a non-locking screw (NLS).

The second hole from the most distal point was fixed with a locking screw (LS group) or

another NLS (NLS group). The test was conducted by applying simultaneous compressive

load and torsional moment 25,0000 times. After the test, displacement in the axial direction

and the angle of torsion were measured to calculate the torsional rigidity of both groups.

Results

Mean displacement in the axial direction and mean torsional angles were 0.32 mm, 17.1°

hnd 0.27mm, 15.1° in the NLS and LS groups, respectively. Torsional rigidity measurements

were higher in the LS group and torsional reduction rate were lower in the NLS group.

Discussion

Both groups had sufficient fixation in the axial direction. The LS group had higher initial
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torsional rigidity but a high rigidity reduction rate. The LS group was associated with higher

torsional loading at initial rigidity phase, which might generate micro — motion at the

bone-screw interface.
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