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Commissioning of 6 axes automated image registration for particle thrapy
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Abstract

Many facilities are introducing particle therapy systems. In Japan, some of cancers have been treated by particle
therapy using national health insurance since April 2016. Particle dose gradient is larger than that of photon,
and positional accuracy in patient setup and high density materials such as bone affect dose distributions. So
most particle therapy systems now use two orthogonal X-ray images for setup verification, and automated image
registration system has been introduced in some facilities in recent years. The aim of this study is the evaluation
of the automated image registration system of our particle therapy system using the head and pelvis phantoms.

It had been confirmed that translation and rotation accuracies of the treatment couch were within 0.2 mm and 0.1
degree respectively. We took the CT images of head and pelvis phantoms for the reference digitally reconstructed
radiographs and the treatment planning. The CT slice thicknesses were 0.5, 1, 2, and 5 mm, and fields of view
were 320 mm for the head, and 550 mm for the pelvis. In the registration, we calculated Root Mean Square of
Translation (RMS,,) and Root Mean Square of Rotation (RMS,,) in each CT slice thickness that were defined as the
residual errors of translation and rotation after manual registration.

The RMS,, and RMS,, of head phantom were 0.04 — 0.26 mm and 0.03 — 0.18 ° respectively. The RMS, and
RMS,, of pelvis phantom were 0.16 -0.84 mm and 0.03 -0.14 ° respectively. The times for registration were 6 - 7
seconds and 60 - 180 seconds for automated and manual registration respectively. We suggest that our automated

image registration system is available for clinical use with high positional accuracy and short registration time.
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