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Purpose: CBCT provides useful information for image guidance, however,
uncertaintyin CT number preventsit from being usedfor accuracydose calculation.
The purpose of this study is to quantify the accuracy of dose calculation using
different CT to density mappingmethodsand investigate achievableaccuracy when
applying thesemethodsfor dosecalculation basedon CBCT.

Method and Materials: The heterogeneousdosecalculated on helical CT (HCT) is
used as reference,and the resultingdose from other three methodsare compared to
reference. In homogeneous dosecalculation (HO) method,the density value inside
skin contour is overwritten as 1g/cm3. In air-bone-soft tissue (ABS) method, the
sourceCT image were replacedby three regions,air, bone, and soft tissue with
densityoverwrittenas0.1 g/cm3, 1.4 g/cm3, and1 g/cm3 respectively. In stepwiseCT
density(SWD) method, a CT-densitytablerepresentinga stepwise function is applied
to CT andusedin dosecalculation.The threemethodsareapplied to both HCT and
CBCT on Pinnacle3 planning system.Theresultingdosedistributionsarecompared.

Results: Headandneckpatientsareselectedfor study.For dose calculation on HCT,
themaximum discrepanciesin mean dosefor HO, ABS, andSWD arewithin 4%,2%,
and0.3% for critical organsrespectively, and within 1%, 0.5%,and0.5%for targets.
The accuracy results for ABS can be extended to CBCT. For dose calculation on
CBCT, dose distribution from ABS is usedasreference. The maximum discrepancy
betweenHO and ABS is 2% for critical organsand 0.5% for targets; the maximum
discrepancybetweenSWD andABS is %1 for criti cal organs,and0.5%for targets.

Conclusions: Both ABS and SWD can achieve2% accuracyin dosecalculation on
CBCT. No contour information is requiredfor SWD, however,normalization of CT
numbermaybenecessary.


