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Dosimetric Comparison of L inac-IMRT and Helical Tomotherapy (HT) for Head
and Neck Cancer

Purpose:To performa dosimetric comparisonbetween Linac andHelical Tomotherapy-
basedIMRT on headandneck (H&N) patientstreatedsimilarly and to evaluateany
potential clinical consequencesof dosimetric differences.

Method and Materials: This is a retrospective studyof 23 H&N cancer patients treated
on HT. All patientswere planned bothon theHT andthePinnacle planningsystem. The
prescribeddosewas66 Gy at 2.2Gy per fraction to thePTV. Thedosimetricparameters
usedfor comparisonwere:R95 = the ratio of theaverage doseto 95%of thePTV to the
prescribeddose;Rc = theratio of thePTV coverageto PTV volume,wheretheformer
wasdefined asthevolumeenclosed by the66 Gy isodosesurface;Biologically
equivalentdoses(BED) to organsat risk (OAR) andPTV dosehomogeneitywerealso
studied.Thetolerancerangeor TR (standarddeviation/PTVaveragedose)was usedasa
surrogatefor PTV dosehomogeneity evaluation.

Results: R95 results indicatedthatbothIMRT techniquesproduced comparable
conformalplans. Rc values showedthatHT plansgenerally providedbettertumor
coverage.TR resultssuggest that PTV dosehomogeneity wasbetterfor HT plans.
Finally, theaverageOAR BEDsshoweda trendof better normaltissuesparing with the
HT plans.Theexceptionwasfor thespinal cord,in which themaximumBED usingHT
wasslightly lower than themaximum BED using linac-IMRT.

Conclusion: This studysuggeststhat HT planshadin generalbetter dosimetric
characteristics,especially regarding tumorcoverage,PTV dosehomogeneityand normal
tissuesparingin physicianapprovedplans. Dose reductionsto OAR maynot yield any
clinical differencesin outcomein virtue of thedeliveredOAR doses which arewell
belownormal tissuetolerance.


