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Purpose Algorithms Future Directions

Current radiation treatment practice neither detects nor adapts to intra-
fraction organ motion beyond gating. We develop a dynamic Segment-
Based Optimization (SBO) scheme for 4D IMRT which doesn't rely on gating
and simulate its performance.

static beamlet planning:

We find the best static plan (a plan that is the
same for all phases) under the independent
beamlet model.

for every phase D, = D,

dynamic beamlet planning:

We use the independent beamlet model to find a different plan
for every phase so that the accumulated dose is as close as
possible to the prescription.

Ways of improving the dynamic SBO,
«+ add leaf-speed constraints
« use objective functions other than quadratic deviation
« use smarter stochastic search algorithms
M 2 « integrate with 4D CT images
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static beamlet

dynamic beamlet

Introduction

Some aspects of patient geometry change (the location of the tumor and
various organs) much during treatment. The lung and stomach are good
examples. New techniques are available or are being developed to track or
predict patient geometry during dose delivery. These techniques include 4D
CT of the lung ahead of treatment to learn the typical motion in the breathing

Terminology

dynamic Segment-Based Optimization (SBO):

We do the same as in “dynamic beamlet planning” but now in

the segment-based model.
positions directly instead of beamlet intensities.

In this model we model the leaf
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