AbstractID: 8861 Title: Artificial Landmark Technique for Image Registration in
Radiation Therapy

In routine clinical practice of IMRT, physicists are asked to implement some form of patient specific QA. Typicaly that involves a
comparison between the planned dose distribution and the deliverable distribution which is often done using film. This technique
requires that the planned dose image and the film dose image are co-registered, so as to obtain an accurate and meaningful
comparison. We propose here a universal artificial landmark technique to register images in consistent sub-pixel accuracy. A software
product, called “ePin”, has been developed to implement this technique. It supports most of the Radiotherapy Treatment Planning
(RTP) systems and some standard image formats. It inserts electronically four artificial landmarks into a planar dose map at specified
points. Forty-two pixels of the original dose map are altered in distinguishing values to introduce artificial landmarks. The landmark
set congists of three “+” marks and one “x” mark to present image orientation. Ninety-eight IMRT QA cases, calculated in Pinnacle®
inverse planning system, have been analyzed with the help of ePin. In our clinic the accuracy and efficiency of image registration have
been increased significantly. On average the image registration error is less than 0.5mm. In conclusion this technique is so far the most
accurate, user-friendly and user-independent for image registration in our clinical practice.



