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In Stereotactic Radiosurgery (SRS), there are three imaging methods of target localization,
such as digital subtraction Angiography (DSA), computed tomography (CT), magnetic resonance
imaging (MRD). Especially, DSA and MR images have a distortion effect generated by each
modality. In this research, image properties of DSA were studied.

A first essential condition in SRS is an accurate information of target locations, since high
dose used to treat a patient may give a complication on critical organ and normal tissue. But
previous localization program did not consider distortion effect which was caused by image
intensifier (I of DSA. A neurosurgeon could not have an accurate information of target
locations to operate a patient. In this research, through distortion correction, we tried to
calculate accurate target locations. We made a grid phantom to correct distortion, and a
target phantom to evaluate localization algorithm. The grid phantom was set on the front of
II, and DSA images were obtained. Distortion correction methods consist of two parts: 1.
Bilinear transform for geometrical correction and bilinear interpolation for gray level correction.
2. Automatic detection method for calculating locations of grid crosses, fiducial markers, and
target balls.

Distortion was corrected by applying bilinear transform and bilinear interpolation to
anterior-posterior and left-right image, and locations of target and fiducial markers were
calculated by the program developed in this study. Localization errors were estimated by
comparing target locations calculated in DSA images with absolute locations of target
phantom. In the result, the error in average with and without distortion correction is *0.34
mm and *0.41 mm respectively.

In conclusion, it could be verified that our localization algorithm has an improved accuracy
and acceptability to patient treatment.

Keyword : stereotactic radiosurgery (SRS), distortion correction, localization algorithm,

target phantom and grid phantom, automatic detection algorithm.
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