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Purpose

Dose distribution basedsegmentweight optimization can significantly improve the quali ty of
IMRT plans after leaf sequencing despite it is computationally very time-consuming. This
research aims to developa leaf sequencingalgorithm that hasbuilt-in intensity-basedsegment
weight optimization with minimal additionalrunning time.

Methods

Thenewalgorithm is namedLSWISW (for leaf sequencingwith intensity-based segmentweight
optimization). Its input includes: (1) (continuous) intensity patterns; (2) MLC leaf leakageratio
(typically rangesfrom 1% to 3%); either (3) the number of MLC segments,k, specifiedby the
useror (4) anupperbound on theerror betweenthecomputed intensitypatternand original ideal
intensity pattern.If (3) is specified,a planof k segmentsthat bestapproximatestheidealintensity
pattern is calculated.If (4) is specified, a planof theminimumnumberof segmentswhoseerror is
within theerror boundis produced.

In LSWISW, the leaf sequencingis modeledasa constrainedshortestpath problem andsolved
using dynamic programming; segment weight optimization is modeled and solved as a
nonnegativeleastsquareoptimization.

Results

Theperformanceof our leaf sequencing algorithm wastestedon threetreatmentsites(head-and-
neck, lung, andprostate). Our targetdelivery systemis the Varian LINAC, whoseMLC allows
interdigitiation. In all the cases,our algorithm produces IMRT plans that rival those from
Pinnacleplanning systemwith afterwarddose-basedsegmentweight optimization.

Execution timesof no morethan1 minutefor our algorithm wereobserved on a laptopcomputer
with a PentiumM Processorof 2.0GHz.

Conclusion

We presentedan IMRT leaf sequencing algorithm with built -in intensity-basedsegment weight
optimization. Comparedwith the leaf sequencingand dose-basedsegment weight optimization
modules from Pinnacleplanning system,our new leaf sequencing algorithm is much more
effective andefficient.


