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Purpose: The purpose of this study was to evaluate the dosimetric accuracy of a helical tomotherapysystem using an
anthropomorphic RANDO phantomfor patient-specifi c QA. The results of this studywill allow a benchmark to be establishedfor
dosimetricaccuracyin heterogeneousmaterials.
Method and Materials: Patient-specific IMRT dosimetric verification wasperformedfor 24 patients usinga maleRANDO Phantom.
Treatment planswerecreatedusing theHi-Art TomoTherapy treatmentplanninganddeliverysystem. Thephantom wasplacedin the
Vac-Lok bag with radiographic film placedin a transverse planebetweentwo of the phantomslices.The fi lms were scannedand
analyzed using both the Tomotherapy IMRT QA and the RIT dosimetry software. Horizontal profiles, vertical profiles, Gamma
pass/failanalysis,and Gammahistogramswerecalculatedfor each test case. The reproducibility of the film wastestedfor both a
prostate and lungcase.
Results: On average,the lung patientshad 27.2%of the pixels exceedinggamma,while the prostatepatientshad 14.7%. For the
prostate testcases,only two of the films hadgreater than20% of the pixels exceeding the gammathreshold, while only four of the
lung test caseswerebelow the 20% pixel threshold.The reproducibility of fil m dosimetryfoundthat the standarddeviation for the
numberof pixels exceedingthegamma thresholdwas3.9%.
Conclusion: In this study,ananthropomorphicRANDO phantomwasusedto evaluatethedosescalculatedby a helical tomotherapy
system. The dosimetricagreement betweencalculatedand measuredwas worse than publishedresults in homogenousphantoms,
especially for targetvolumeslocatedin the lung. Further investigation wil l be neededto determine if theseerrors aredueto film
responseat heterogeneous tissueinterfacesor from actualdosecalculation errors.


