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Purpose: To verify thepatient-specific dosimetricaccuracyof thehelical tomotherapysystem.
Methodsand Materials: Tomotherapyis a new andcomplex deliverysystem. Varying parameters suchaspitch andmodulating the
beamat variousanglesduring fan-beamdelivery canproducehighly conformaldosedistributions. Patient-specific dosimetric
verification is thuscritical. This studyusesa custom-designed18X18X18cm3 phantommadefrom water-equivalent plastic and
ExradinA1SL ionizationchambersto perform patient-specifi c quality assurance(QA) procedures.During treatment,proper
positioning of thepatient is critical to avoid compromising treatmentdelivery. Tomotherapy allowsroll correctionto compensatefor
patient positioning errors. Theroll correction wastestedfor 5º, 10º, 20º, and 30º using radiographicfilm dosimetry,the“cheese”
phantom andthecustom-designedcuboid phantom.
Results:Averageionizationchambercorrectionfactors for all patients treated on Tomotherapy were within 1.2%. Film dosimetry for
every patientwasalso performedprior to treatment.Gamma andisodoseoverlayprofiles were analyzedusingcommercialfi lm
analysissoftware. Results showedno significantdosedeliveryerrors, and all patients passedwithin 5%. Gammaanalysiswas
performedandshowedexcellentagreement by comparisonwith planswithoutphantomrotation.. Gammavalues werewithin 3.3% at
3mmand 5% distanceto agreement. A custom leaf-controlfile, or sinogram,is createdfor eachpatient’splan, andreplicatedeach
time thepatientplanis to bedelivered. Dosimetric verifi cation for threepatientplanswasperformedto verify theintegrityof the
sinogramreplicationprocess. Results for eachtestedplan agreementwithin 1% for eachpatientfraction.
Conclusion: Tomotherapyallows for accuratedelivery, andaccuratelyappliestheroll correction asshownby directdosedistribution
measurements.
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