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Purpose:
To quantify andcompare thedosimetricpredictionscalculatedby a treatment planningsystem, secondcheckdosimetriccomputerQA
software, and ion chambermeasurementsin heterogeneoussituations for 6 and18 MV photonbeams.

Method and Material s:
An assortmentof plastic tissueequivalent materials wasusedto comparethecalculateddosepredictionsbetweenthePinnacle3

treatment planningsystem,theRadCalc® QA computer software, andion chamber measurements. Thedosimetric accuracyof the
plasticwater, lung,andboneequivalent slabmaterialswasassessedandvalidatedthroughtheuseof simplegeometries.After
planning,dosesfor eachslab arrangementwere measured on a Varian21EX acceleratorwith a secondcheckperformedby the
RadCalc® computersoftware. Percentagedifferencesbetween the computedandmeasureddoses were thencomparedandquantified,
providing informationon theaccuracyof the dosepredictions.

Results:
Evaluation andcomparisonbetweenthecalculateddosevaluesfrom thePinnacle3, RadCalc®, andmeasureddataindicate that
discrepanciesexist, evenfor simple geometricsetups. Looking at percentagedifferences,thePinnacle3 system (-3.82% – 4.33%)
moreaccurately calculates thedose in theheterogeneouslocationsthandoestheRadCalc®software(-8.30%- 4.15%). Examination
of all measuredpoint locationsshow only about4% of thePinnacle3 systemdosecalculations, andalmost 18% of theRadCalc®
softwaredosecalculations,have a percentagedifferencegreater than±3%.

Conclusion:
This work exploresthe clinical applicationandaccuracy of usingRadCalc® for dosimetric secondchecks. Evenwith theuseof
heterogeneity corrections, it is still not guaranteedthatanaccurate dose calculation will resultwhenheterogeneousmaterial is present.
TheCIRSInc. IMRT Thorax and Pelvic 3D phantomswil l beutilized for thecontinuinginvestigationof theaccuracyof dose
calculationsperformedby Pinnacle3 andRadCalc® involving additional complexgeometriesin a moreanatomical construct.


