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ABSTRACT

The purposes of the present study are to determine the maximum torque
resistance of mini-screws and to analyze design parameter variation associated with
the maximum torque resistance of mini-screws on the biomechanical characteristics of
the mini-screw and its surrounding bone using three dimensional finite element
analysis. Six mini-screws (1.6 x 6 mm) from each manufacturer (Absoanchor®,
0.S.A.S®, Dual Top®, Orlus® and Remark®) were placed in the artificial bone block
and measured for the maximum insertion torque with a digital torque gauge. The
lowest of the maximum insertion torque value among five manufacturers was selected
for use in the finite element program in order to analyze design parameter variation of
the mini-screws. The results in the artificial bone block experiment showed that only
Absoanchor® mini-screws were fractured and the others survived with a torsional
force of 20.07 N-cm and more than 38 N-cm (above digital torque gauge capacity)
respectively. In finite element analysis, the stress concentration pattern in mini-screw
models showed that the neck portion, from the thread runout to the second thread, was
the weak point of mini-screw. In the surrounding bone , the stress concentration
pattern was at the upper part of the cortical bone models, whereas the stress
concentration of cancellous bone models was not obvious. The design parameter that
had a correlation with maximum von Mises’ equivalent stress was the thread diameter,
r=-0.883.
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