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Evaluation of Accuracy on Hitchcoke CT/angio localization
system using QA head phantom

Sung-Hyun Kim, Tae-Suk Suh, Sei-Chul Yoon', Bung-Chul Sonz,
Moon-Chan Kim?, Kyung-Sub Shinn.

Dept. of Biomedical Eng., Dept. of Radiation Therapyl,
Dept. of Neurosurgeryz, Catholic University Medical College.

In order to provide complementary image data, CT(computed tomography), MR(magnetic
resonance) and angiography have been used in the field of Stereotactic Radiosurgery(SRS) and
neurosurgery. The aim of this work is to develop 3-D stereotactic localization system in order
to determine the precise shape, size and location of the lesion in the brain in the field of
Stereotactic Radiosurgery(SRS) and neurosurgery using multi-image modality and multi purpose
QA phantom. In order to obtain accurate position of a target, Hitchcoke stereotactic frame and
CT/angiography localizers were rigidly attached to the phantom with nine targets dispersed in
3-D space. The algorithms to obtain a 3-D stereotactic coordinates of the target have been
developed using the images of the geometrical phantom which were taken by CT/angiography.
Positions of targets computed by our algorithms were compared to the absolute position
assigned in the phantom. Outlines of targets on each CT image were superimposed each other
on angiography images. A spatial mean distance errors were 1.02£0.17mm for CT with a 512
X512 matrix and 2mm slice thickness, 0.41+0.05mm for angiogra- phy localization. The
resulting accuracy in the target localization suggests that the developed system has enough
qualification for Stereotactic Radiosurgery (SRS).

3-D stereotactic localization system, Stereotactic Radiosurgery(SRS), neurosurgery, Hitchcoke
stereotactic frame, QA phantom.
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