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Abstract

In bone surgery, drilling a bone without causing damages to tissues underneath the bone surface
is a critical procedure. This is especially important for precise surgical operations such as skull and spine
drilling since neural tissue damages must be minimized. To enhance safety of drilling, this paper
proposes a design of a surgical bone drill which is capable of performing breakthrough detection to avoid
over drilling. The technique applied in this invention is current measurement of two identical motors—one
is for powering the drill and the other is as a reference for generating breakthrough sensing signal. The
electronics used for producing the signal include amplifiers, filters, and a Schmitt trigger. Experimental
tests of a drill prototype with samples of a wooden plate and a piece of porcine bone showed that the
prototype could effectively detect the breakthrough. It could avoid over drilling in automatic bone drilling
procedures.

Keywords: Breakthrough detection; breakout detection; breakthrough sensing.
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