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Purpose:

The purposeof this study wasto evaluatethe dosimetricuncertainties in TomoTherapy

IMRT treatment planning due to the presence of high Z materials. Treatment plan

calculations,and chamber measurements, were compared for accuracywith kilovoltage

(KVCT), andmegavoltageimaging (MVCT).

Method and Materials:

Electrondensitycalibration curveswere createdusinga SiemensOpenSensationunit for

KVCT, and a TomoTherapyHi-Art II unit for MVCT. Treatmentplans werecompared

for a pelvic patient with bilateral hip replacements. In addition, for chamber

measurements,treatmentplanswere alsocarried out on a phantomcontaining two high Z

cerrobend inserts. The TomoTherapy Planned Adaptive module was used for IMRT

calculation comparisonsof KVCT and MVCT. Film profiles in the region of the

heterogeneitywereanalyzedandcomparedusing MatLab7.0.

Results:

IMRT treatmentplanning calculations in the clinical image dataset resultedin a dose

calculation discrepancy of 2.5% between KVCT and MVCT images. In addition,

treatmentplanningwith thephantomdataset,containing thehigh Z material,resultedin a

3.4%higherdosein theKVCT calculation compared to theMVCT calculation.Chamber

measurementsconfirmedthat the MVCT calculatedtreatmentplan waswithin 0.05% of

expected, while the KVCT calculated treatment plan was higher by 3.4% of actual

measurement.Rendering from MatLab 7.0 showedthat theKVCT film imagewasmuch

noisierthanMVCT film.

Conclusion

Theseresultsdemonstrate that KVCT IMRT treatmentplanning maybeproneto error in

the presenceof high Z prosthetics.Undertheseconditions, MVCT imaging may result in

moreaccuratetreatment planning calculations.


