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Routine IMRT is usually approached through a technique that first applies a back
projection to the desired intensity, and then using rules for dose constraints iterates the
dose profile by adjusting beamlets until a score function is satisfied. While this process
has been successful in producing conformal plans that limit dose to critical structures it
has proven to be time consuming in both the planning as well as the validation and
delivery phases of the therapy. When this approach is used for single fraction
radiosurgery treatments these planning, validation and delivery times often produce a
barrier to effective and efficient use of the technology.

We have extended a previously reported plan optimization technique developed
for multi-isocenter radiosurgery of intracranial targets. This technique employs a sphere
packing technique combined with a rule-based system to provide highly conformal
(PITV<1.5) plans with steep dose gradients to all adjacent tissues. This complex sphere-
packing plan is recast into a fixed beam plan requiring only one isocenter, circular beams,
and minimal intensity levels; the number of intengitiesis equal to the number of
isocenters that would be used in a sphere-packing plan. The only required input to the
system is target contours and a single score for normal tissue avoidance. This technique
provides plan conformality equivalent to conventional radiosurgery along with rapid
optimization and plan QA that meet the time constraints of single fraction therapy.



