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Development of Knowledge-Based Image Processing Tools toward Automatic Radiation Treatment Planning(I)
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Advancements in radiotherapy such as refinements in fractionation and intensity-modulated radiotherapy (IMRT) have allowed radiation oncologists to




increase the dose of radiation delivered to tumors while minimizing the dose delivered to surrounding normal tissue. The most recent development is real-time
image guidance in radiotherapy (IGRT). However, due to the periodicity of the comparison of 3D volumetrics of tumors and normal tissues, the manual effort
required from the radiation oncologists to produce accurate radiation treatment plans based on 3D targets has increased. Additionally, hardwares for IGRT are
not standardized, nor widely available. The purpose of this study was to implement frationated IMRT in an algorithmic segmentation-based planning
approach. The various target volumes were first defined by radiation oncologists on the initial treatment planning. Based on these initial target volumes,
automated volume delineation methods were applied on the subsequent imaging results. After having reviewed previous works on automated segmentation,
we speculated that four of them are promising: active contour, mathematical morphology, graph-based methods, and Bayesian image classification.
Algorithms that combined two or three of them were developed to encompasse various target volume pixels. Each resulting plan generated from the automated
segmentation was compared against the treatment plan from an expert radiation oncologist. The preliminary results showed that these algorithms seemed to
generate good conformity on target volumes with those defined by experts. Applications of these algorithms on the simulation of radiotherapy would be

investigated in the future.



