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Purpose: To quantitateshallow-depth dosecalculation accuracyfor IMRT breasttreatmentplanscreatedwith Tomotherapysystem
andto estimatethedoseerrors causedby setup errors.

Methods: A cylindrical solid water phantomwith radiochromic fil m wasusedfor this purpose.Thesplit phantomcanhold a fi lm in
coronalor sagittal planes. A 5cmthick PTV wascontouredby extendingit to thesurfaceof thephantom. A planwas optimizedto
treatthesuperficial PTV while limit ing thedose to thesurroundingcritical structures. To evaluatethesetup uncertaintiesmultiple
phantom planswere generatedby shif ting thephantom 5, 10 and20 mm to right andup (7, 14, and28mmdistance)andsimulated
doses were comparedagainst themeasureddoses. The3D dosematricesfrom TPS for no-shift andshifted phantom planswere
exportedin DICOM and wereanalyzedin MatLab. Dosesfrom eleventransversesliceswere analyzedto estimatethedose
differencesin theshiftedphantomplans. Shiftedphantomplandosedistributionsweretransposedback onto thepatientPTV and
computeddosedifferencehistograms(DDHs) in thePTV volume.
Results: Theplanning systemoverestimated theshallow-depth doseby asmuch as14%, but wassmallerthan3% at depthsgreater
than5mm. PTV DDHs for no and7 mm shiftsshowed<5%dosedifferences,while for 14 mm, thedosedifferences were≤10%and
werevery largefor the28 mm shift.

Conclusion: Tomotherapyplanning systemcomputesthe shallow-depthdosewithin 14% accuracyat 1.0mm and better than3% for
depthsgreaterthan 5mm. Setup errors≤7mmshowed negligible doseerrors,consistentwith theuseof image-guidedtherapy. Large
shiftswererequiredto inducelargedose errorsin thePTV.
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