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Mechanical properties of minimally invasive osteosynthesis plate subjected to
surface treatment for improving grasping function of bone fragments

Sonohata, Motoki

3,900,000

A new minimally invasive osteosynthesis plate was developed. Dimples for
facilitating bone fragment reduction / temporary fixation operation were machined into conventional
plates. Since there was concern that the rigidity of the plate might be decreased by machining, the
following three kinds of experiments were conducted; 1) computer simulation by the finite element
method, 2) actual rigidity test, and 3) stress concentration by the stress emission experiment .

As a result, the reduction in rigidity due to dimple formation was around 7%. Furthermore, this

value was much lower than the reduction in rigidity when the plate size was increased.

In conclusion, "dimple pate” was considered that the new osteosynthesis plate produced by the dimple
could be applied clinically.
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Analysis model

The biggest displacement of

the Y-axis direction (mm)

Rate of change of the

displacement (%)

Not dimple 1.033e-001
1.0mm dimple 1.056e-001 +2.227
1.5mm dimple 1.103¢-001 +6.776
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Analysis model
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Rate of change of the

displacement (%)
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7.1% No change
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the Z-axis direction (mm)

Rate of change of the
displacement (%)
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1.0mm dimple 2.599¢-004 +0.3088
1.5mm dimple 2.618e-004 +1.042
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. Me.lximum Rate of change
Analysis model von Mises stress %)
(MPa)
No dimple 9 holes 10.01 -
No dimple 11 holes 16.25 62.34
No dimple 13 holes 23.02 129.97
1mm dimple 9 holes 10.27 26
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Analysis model von Mises stress %)
(MPa)
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1mm dimple 11 holes 16.17 -0.49
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