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Pur pose:To quantify the differencesbetween heterogeneous dose estimatesfrom the calculation

algorithm of 3-D treatmentplanningsystemsand dosimetrymeasurements, radiation was delivered in

accordancewith IMRT andconformal dynamicarc radiotherapy (CDART) QC procedures usingmultiple

heterogeneoushead& neckphantoms.

Method and Materials: The multiple inhomogeneousheadand neck phantoms were constructed by

variousmaterialssuchaswaterequivalenthomogeneous(acryl), air equivalent(cavity), bone equivalent

(teflon) materials. The absoluteandrelative dosimetryweredoneusingpinpoint ionization chamber, film

and TLD (Harshaw 100). With custom-written software modules, the measuredand calculated dose

distributionsweresuperimposed and compared.

Results:The point dosemeasuredat the interfacebetween waterandair material region shows about

7 % mismatchwith the treatmentplanning systemin IMRT. This dosedifferenceis even increasedat the

interface betweenboneand watermaterialregionreaches up to 18 % under-dosecomparative to planned

value. However,thepoint doseerror at the interfacebetweenwater andbonematerialregion is relatively

smallshowing about3.2%over-dose.In CDART, the distribution verification result shows that there is a

mismatch of about 1.5 % of whole points revealing more than 5% of the dose difference between

measuredvaluesand planning value when the inhomoheneiousphantoms are used.Our resultssuggest

that the effectivenessof the imhomogeneitycorrectionsusedin IMRT andCDART planning should be

evaluatedin orderto ensuremeaningfulquality assuranceanddelivery.

Conclusion: The robustness of inhomogeneitycorrection used in IMRT and CDART treatment

planningmay bea significant factorin assuring predictable,accurate delivery of IMRT.
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