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Abstract

The purpose of this article is to establish a novel generation technique of the virtualized patient model for
computer—aided diagnosis and surgery (CAD/CAS), to be applied to X—-ray computed tomography (CT) images with
metal artifacts.

A Computer—Assisted Repositioning (CAR) method was used to generate the virtualized patient model. This
method mainly consists of 5 procedures : (1) fabrication of a fiducial splint ; (2) reconstruction of a virtualized skull
model from X-ray CTs ; (3) reconstruction of virtualized dentition models from 3D surface scanner images ; (4) 3—
dimensional image fusion and repositioning of the mandibular bone ; and (5) extraction of the region of interest. To
validate this method, the CT data (n = 18) of patients where the CAR method had been applied were used to evalu-
ate registration errors.

The mean value of the overall registration error was 0.141+0.053 mm. This value is smaller than the 0.50 mm of
the reconstruction interval of X—ray CT images. The virtualized patient model is highly accurate, and offers flexibil-

ity and expandability as a new research based tool.
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