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Purpose: Imageguidanceallows surgeonsto perform accurateandminimally invasivesurgicalprocedures. Advancementsin thefield
of rapid prototypinghave provided the opportunity to design patient specific guidancesystems. At the University of Florida, this
technology hasbeen applied to the fabricationof patientspecific routersthatallowsguidinga surgicaldrill duringcraniotomy.

Methods and Materi als: First, the CT scan of a patient's headis usedto model thepatient'sface. A customfitted facemaskis built
from this model andphysically fabricatedusing our subtractive rapidprototyping (SRP)machine. Second,thesameCT scanis used
to model the patient's skull and to draw a craniotomy contour on the surfaceof the skull. The model and the contourare then
processedto build a routerguidethatcanprovideguidancenot only for following thecraniotomy contour, but alsofor monitoring the
depth of the drill bit as it is movedaround the route. The router guide is fabricatedwith our SRPand attachedto the facemask.
During surgery,the facemask providesa unique positioning for the router on the skull. A head CT scanwas usedto fabricate 3
different router guides. A plasterphantomrepresenting a hybrid head(faceon thefront andskull on the back)wasfabricatedfrom the
CT scanandusedto experiment therouter guides.

Results: The 3 facemasksprovided a uniquefit on thephantomandthe cut alongthe route wasregular, leavingonly a thin layer of
bone(from 0.1 to 0.3 mm) thatcould beeasily brokenanddetachedfrom the skull. Eachdevicewasdesignedandfabricated in less
than4 hours.

Conclusion: This experiment demonstratesthat a SRPmachine can be usedfor fast and accurate fabrication of custom guides for
surgical tools.


