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Purpose: To quantitateshallow-depth dosecalculaton accuracyfor IMRT breastireatment planscreatedwvith Tomotherapysysem
andto estimatethedoseerrois causdby seup errors.

Methods A cylindricd solid water phantomwith radiochromt fil m wasusedfor this purpose. The split phantomcanhold afilm in
coronalor sagttal planes. A 5¢cmthick PTV wasconburedby extendingt to the surfaceof the phantom A planwas optimizedto
treatthe superficial PTV whil e limiting thedose to the surounding critical structurs. To evaluatehe seup uncetaintiesmultiple
phartom planswere gereraed by shifting thephanbm 5, 10 and20 mmto rightandup (7, 14, and28mmdistance)andsimulated
doses were compaed agairstthemeasireddoses. The 3D dosematricesfrom TPS for no-shift andshifted phantom planswere
expatedin DICOM and wereanalyzedin MatLab. Dosesfrom eleventransversaliceswere amalyzedto estimatehe dose
differencesin the shifted phantomplans. Shiftedphantonplandosedistributionsweretransposethad onto the patientPTV and
computecddosedifference histograns (DDHs) in the PTV volume.

Results: Theplannirg systemoverestimate the shallowdeph doseby asmuch as14%, butwassmallerthan3% at depthsgreater
than5mm. PTV DDHs for no and7 mm shiftsshowed <5% dosedifferenceswhile for 14 mm, the dosedifferences were <10%and
werevery largefor the 28 mm shift.

Conclusion: Tomotheapyplannng systemcomputesthe shalbw-depthdosewithin 14% accuracyat 1.0 mm and beter than3% for
depthsgreaterthan 5Smm  Setup errors<s7mmshowel negigible doseerrors,consistentvith theuseof image-guidedtherapy Large
shiftswererequiredto inducelargedose errorsin the PTV.
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