AbstractID: 9190 Title: Quality Assurance of Linac-based Stereotactic Radiotherapy
with Electronic Portal Image Device

The Winston-Lutz test has been used to accurate three-dimensional (3-D) localization
for the verification in Linac-based stereotactic radiotherapy. A small, 3mm, tungsten
ball was positioned at the radiation isocenter and radiographic portal film exposure
was made in each of eight standardized positions of linac gantry and turntable.
Medical physicist will then examine if the ball was centered within acceptable limits
of an exposure. Since, the portal film hasto be moved for each gantry position and
extraimage digitization should be taken for advance analysis. The electronic porta
image device (EPID) was an dternative and it would be beneficial to test
automatically, control remotely and down cost. However the pixel szeis 1.7 x 1.7
mm for liquid ion chamber EPID (Varian), therefore the image processing techniques
should be applied for enhancing thisimage. The Poisson noise in EPID image was
reduced effectively first based on SHINE" and then the Threshoding Histogram
Equalization” was used to enhance the edge. Both the center of the ball and multileaf
collimator (MLC) will be identified and the difference between centers was then
estimated. Preliminary results for one month testing have shown that the verification
of alignment using EPID image was completely consstent with portal film. This
method will become routine increasingly for stereotactic radiotherapy (BrainLAB) in
Chang-Shan Medical University Hospita. The portal film would be replaced
completely if we obtained the statistical significance.
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