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Abstract.

The growing importance of bone surgical drilling procedures has motivated the
development of assessment methods aimed to prevent bone injury. Different studies on
the parameters influencing bone drilling have been published. However, most of the
results are based only in the analysis of temperatures. There is a lack of information on
the mechanical damage on bone, especially about bone tissue surface integrity and the
strain distribution during drilling. The challenge during drilling should not be limited to
avoid thermal damage but also to predict the strains affecting the bone, since the
cutting force and the accuracy of the osteotomy depends upon the surgeon’s manual
skills.

The present study was designed for the evaluation of strains generated during the
cortical bone drilling, as function of different drilling parameters. An experimental
approach has been conducted using ex-vivo bovine bones and human cadaveric tibiae.
The bones were instrumented with linear strain gauges at flat surfaces of bone tissue
during the drilling process. The drilling parameters selected for this study consist in the
use of three different drill speeds (520, 900 and 1370 rpm). The feed-rate was not
controlled, since in clinical practice this parameter varies from surgeon to surgeon. All
holes were performed using a vertical machine with a twist drill bit with 4 mm of
diameter and a point angle equal to 118° The ftests were conducted at room
temperature (20-23° C) without applying cooling at drilling zone.

This study allowed the analysis and comparison of the strains generated during drilling
of ex-vivo bovine bones and human cadaveric bones. All results show that the increase
of drill speed leads to an increase of the strain during the drilling. It was noted that the
strains tend o increase with tool penetration and, consequently, the osteotomy depth.
The present results are consistent with our previous studies made using polyurethane
Joam materials with properties that are similar to the human cadaveric bone.
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