
AbstractID:8520Title: ComparativeAnalysis of Peripheral Doses for Base of Tongue
Treatmentby LinearAcceleratorand Helical Tomotherapy IMRT

Purpose: To determine which Intensity ModulatedRadiationTherapy(IMRT) modality,eitherlinear acceleratoror helical
tomotherapy, delivershigherperipheral (out-of-field) dosesto variousstructuresfrom a typical tonguetreatment.
Method and Material s: The principal investigator developeda methodof placementof humanorgansontothelimited-organ
anthropomorphicphantom. Multiple humanCT data setsweresegmentedfor 18 critical structuresandorgansat risk, andfusedto the
anthropomorphicCT dataset.TheGTV andPTV of a base-of-tongueplanwereoverlaid on thephantomCT for clinically acceptable
tumordelineationandnodal involvement.Eighteencontours, distributedthroughoutthephantom, were designatedfor
thermoluminescentdevice(TLD) placement; and usinggeometryandfluoroscopyeachTLD location is established in thephantom.
Following theRTOGIMRT Protocol 0522,treatmentof theprimarytumor andinvolvednodes(PTV70) andsubclinicaldiseasesites
(PTV56) wasplannedusing IMRT to 70Gyand56Gy. Two comparable,clinically acceptabletreatmentplanswereproduced:one
util izing a linearacceleratortreatmentplanning systemandoneusinga helicaltomotherapyplanningsystem.Eachtreatmentplanwas
delivered to theanthropomorphic phantom four times.
Results: Assessment wasbasedon total treatment doses.Within 2.5cm (onehelicaltomotherapyfield width) superior andinferior to
the field edges, normal tissuedoseswere on average45%lower using linear acceleratorbasedtreatment.Beyond2.5cm,theaverage
helical tomotherapytreatmentdosewas52% lower.Themajority of pointswereprovento bestatisticallydifferentusing theStudent’s
t-test with p>0.95.
Conclusions: Helical tomotherapyIMRT delivers one addition field width of radiation aboveand below thetreatmentfield,
contributing to thehigher peripheral dosesadjacentto thefield. At distancesbeyondone field width, whereleakageis dominant,
helical tomotherapydoses are lower thanlinearacceleratordoses.


