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Purpose: To investigate the effect of adaptive filtering, relative intensity limits, and fluence matrix
resolutionin deliverableIMRT optimizationon MU efficiencyandplanquality for dynamicMLC delivery.

Method and Materials: An adaptive filtering method that filters the optimizedintensitiesas neededin
combination with different relativeintensity limits wereused to reduceMUs neededto deliver the beams. 
Theadaptive filt eringparameters wereadjustedsothat it achievedtheoptimalresults. A deliverable-based
optimization that incorporatesbeam-delivery constraintsdirectly into the IMRT optimization processwas
used. H&N and prostatecaseswereusedto evaluatethe quality and complexity of each plan. Eachcase
was optimized with and without adaptivefiltering and in combination with a seriesof relative intensity
limits for fluence matrix resolutionof 1.5 mm to 6 mm. TheIMRT planswere evaluatedin termsof dose-
volume statistics , MUs, andthecomplexity of fluencematrix resolution.

Results: Up to 47.5% reductionsin MUs were achievedusing adaptive filtering in combinationwith
relative intensity limits. Whentheadaptive filtering is on, theuseof a relativeintensitylimit of 1.5 further
reduced the total MUs by 6.3% and 15.9% for a fluencematrix resolution of 3- and 6mm respectively.
Adaptive fi ltering in combination with relative intensity limits was able to reducethe total MUs without
significantlychanging theprostateandnodal PTV coverages. The changesin critical structure doseswere
negligible. The similar results havebeenobtainedfor theH&N caseincludedin thestudy.

Conclusion: The adaptivefiltering wasableto significantly reducetotal MUs without compromising the
planquality for deliverableIMRT optimizationprocess.The useof relative intensitylimits in combination
with adaptive fil tering did not have a significant effect on MU efficiency as compared to the use of
adaptivefilt ering alone.


