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Purpose: To developa time efficient IMRT delivery platform that simultaneouslyexploits all mechanical degreesof freedom
of the linac.

Method and Materials: Tra jectory BasedRadiation Therapy (TBRT) is a new technique for planning and delivering
optimized dosedistributi onswhere the radiation sourcemovesalong a continuous 3-dimensional trajectory defined by gantry
angle,couchangle,and couch position. The trajectory is constructedusing a seriesof control points distribut ed along the
tr ajectory . For planning, continuous sourcemotion is modeledasa seriesof static beamswith one beamdefinedat each
control point. Highly restrictive constraints are placedon MLC and source motion to preservea continuous,efficient and
accuratedelivery. Normally theserestricti onswould alsoseverelylimit the ability of the optimi zation algorithm to derive a
high quality plan. This problemis solvedusing a novel techniquefor aperture basedoptimization where a coarsesampling of
unrestricted contr ol points is used in the initial stagesof optimization. As the optimization progressesadditi onal control
points are addedwith increasing restrictions on MLC and sourcemotion. This approachmaintains time efficiency and
delivery accuracywhile allowing the optimizati on to derive a high quality plan.

Results: Time studieshaveshown that TBRT delivery timesare reduced to ~ 1.5 to 3 minutesfor a 200cGy fraction. Thus far,
results haveshownthat treatment plansgeneratedwith TBRT havedosedistrib utions that are equivalent to or superior to
static gantry IMRT.

Conclusion: On-line imaging techniqueshaveprovided clinicians with tools for verifyin g patient position and adapting
tr eatment plans but at the expenseof increased treatment time. TBRT is well suited for on-line verif ication and adaptation
with delivery timesthat are substantial ly shorter than static gantry IMRT, IMAT and Tomotherapy.
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