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Purpose: To testtheRTP-Filter, anin-houseindependentphantom dosecalculationsystemfor IMRT QA.

Method and Materials: Thedosefrom all IMRT beamsdeliveredin treatmentpositionwascalculatedin coronalplaneswhereactual
fil m densitometry for 100 caseswasperformed in solid waterphantoms. A ray tracethroughthe phantom determines the depth and
locationof pointsrelativeto an MLC shape, whoseleaf pairs define integrationelementsfor TPR,headscatterandphantomscatter.
A virtual scatter source determinestheheadscatter. Factorsfor the off-axis ratio, penumbra, and out-of-field scatterandleakageare
applied. Thecalculationswerecomparedwith thepinnacleplanneddoseto create 3%-3mm and5%-5mmdecisionmaps. Thesame
analysiswas performedfor the original fi lm measurements. Eight physicistsscored 200casesaspass,conditional,or fail, resulting in
1600scores. Casesexceeding tolerancesbut thatmight beclinically acceptable wereconditional.

Results:Excellentagreementbetween pinnacleconvolution calculationsandtheRTP-Filter wasobtained, with 89.4%passing,10.2%
conditional, and0.4% failing. The respective valuesfor the film-to-pinnacle comparisons were67.1%,26.3%, and6.6%. Both the
fil m andthe RTP-Filter had the bestplan agreement for prostate casesandthe leastagreementfor brain cases. While the trends for
error identification were the same (e.g., presenceof many small fields), the RTP-Filter represented more closely the historical
decisions that were made, with errors in film densitometry and MLC mis-calibration identified as the causes for out-of-tolerance
deviations. Thegoodresults of theRTP-Filter are most li kely dueto carefulmodelingof theout-of-field andpenumbra components.

Conclusion: TheRTP-Filter providesfast and robustIMRT QA, decoupling theplan andmachineQA. Therateof plandisagreement
is lowerthanthatfor film dueto theabsenceof fil m andMLC errors.


