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Purpose:To evaluatethedepthandspatialconsistency of Elekta conebeamCT (CBCT)
numberwith and without bowtie filter and explorethe feasibility of treatmentplanning
usingCBCT imageswith heterogeneity correction.
Methods and Mater ials: A Gammextissuephantomwas scanned on an Elekta XVI
cone beam CT with and without bowtie filter. CBCT numbers of each insert rod in
imagesobtainedwith or without a 1-cm bolusweremeasured.Hounsfieldunits (HU) of
the insert rods were measured on a helical CT scanner.Conversions of CBCT number
and HU to electron density (CBCT-ED and CT-ED) were generated. Single field
treatment plans were created with heterogeneity correction in XIO treatmentplanning
system,where the CBCT-ED or CT-ED conversionsobtainedwithout the bolus were
usedfor unbolusedandbolusedplanswith andwithout bowtiefilter.
Results: CBCT numbers changedwhenthe boluswas applied,with andwithout bowtie
filter. The changeswere smallerfor the bowtie filter scans:the averagechangeswere83
and 128 CBCT numberfor scanswith and without bowtie filter, respectively. CBCT
numbersof thesamematerial (e.g.,solid waterinserts) measuredat different locationsin
the phantomweredifferent: a maximumdifferenceof 113 CBCT numberwasobserved
in the scan with the bolus and without the bowtie filter. With heterogeneitycorrection,
the dosedifferences(maximums)betweenCT andCBCT non-bolused planswere3.8%
and4.4%dueto irregularity of the CBCT-ED points, for caseswith andwithout bowtie
filter, respectively. The differences between bolused plans were 4.5% and 12.0%,
respectively.
Conclusion: CBCT numbers were found to be measurement-position dependentwithin
thephantom andvariedwhena bolus was applied.Thebowtiefil ter improvedtheCBCT
numberconsistency.However, dosedifferenceis still significant.


