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Evaluation of CyberKnife Treatment Accuracy using Gafchromic film
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Objective : To establish the evaluation methods on treatment accuracy for improving treatment effect of
Image guided radiosurgery with Cyberknife and keep the optimal capability for clinical application
through periodic verification on treatment accuracy.

Materials and Methods : Ball Bullet(BB) Test and End-to-End Test were used to evaluate the accuracy of
Cyberknife treatment. BB Test is relatively easy and convenient visual method to check the accuracy with
naked eyes. Attaching more than one metal ball with 3 mm in diameter to the surface of head phantom,
the centroid accuracy of each ball was evaluated with Linac laser through the simulation of the same
manner as treatment mode. The film targeting test called End-to-End Test was used for verifying the
overall inaccuracy of image acquisition. image analysis, treatment planning and robot drive. For the
purpose of these evaluations, the radiation detection film was set into the head phantom and the whole
procedure the same as actual Cyberknife treatment was reproduced. Prescription dose of 3,000cGy was
delivered to the geometric centfofd five times respectively in the treatment such as skull tracking and
fiducial tracking. Gafchromic Film was used for radiation detection and Sigma Scan Pro, Image J and
Photoshop 6.0 for Image analysis.

Result : In the result of Film Targeting Test, End-to-End Test in each treatment mode, total targeting
error was within 0.7130.08 mm through 6-D Skull Tracking and within 0.9440.12 mm through 6-Fiducial
Tracking. In addition, we also could confirm the accuracy was within less than 1 mm throughout the whole
nodes in the BB Test.

Conclusion : Consequently, our cyberknife system could be considered providing a satisfactory accuracy
for both SRS and SRT based on the accuracy is verified within less than 1 mm. And these two established
evaluation methods are sufficient to be used for weekly and monthly QA, we also have concluded.
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