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Purpose:
To commissionandvalidateanMVCT beammodel thatallows for thecalculationof dose receivedby patientsdueto megavoltage
imagingon a helicaltomotherapy unit (Tomotherapy,Inc., Madison,WI).
Method and Materials:
Percentdepthdoseand profile datawerecollectedin orderto commission a newMVCT beammodel. Thefluenceoutputfor the
beammodel wasadjustedto matchthemeasured dosein phantom. The modelwasthenverifiedthrougha seriesof absorbeddose
measurements in threephantoms (20-cm cylindricalphantom,CIRSanthropomorphicphantom, and 30-cm “cheese” phantom). The
multiple scanaveragedose was recordedfor all threephantomswith variouschangesto CT collimatorpitch andion chamberlocation
(centralversusperipheral points).
Results:
Thedelivereddoses and thecomputeddoses wereon averagewithin 1.5% for all three phantoms, whentheion chamberwascentrally
located; and within 3.5%, whenthechamberwaslocatedon theperipheraledgeof thephantoms. The measureddose in the
anthropomorphicphantomwas 2.3cGy with a pitch of 1.0 (4 mm couchmovementpergantry rotation), 1.4cGy with a pitch 2.0, and
0.90 cGy with a pitch of 3.0, thesematchedwithin 1% to the calculateddose. Thecomputedversusmeasureddosewasalsowithin
1% whencalculatingdose in differenttissuedensities(lungandbone).
Conclusion:
This study hasshownthat with thedevelopmentof a newMVCT beam model,dosedeliveredfrom MVCT imagingcanbecalculated.
Validation measurements,in phantom,haveverified thatthecomputeddosecanbereportedto within 1.5% of themeasured dose.
Therationalefor implementingthis MVCT beammodelis to provide a futuremethodfor calculatingpatient-specific MVCT dose.
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