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Purpose: To determinethegeometric anddosimetricaccuracyof MRI-basedIMRT
treatmentplanfor patientswith prostate,brain, andheadandneckcancers.

Methodsand Material: CT simulation imageswere obtainedfor prostate,brainandhead
andneckcancer patientsin treatmentpositionwith requiredimmobilization.T1 andT2
weightedMRI images were alsoobtainedfor these patients.Contours for organs-at-risk
(OARs) andplanningtarget volumes(PTVs) from CT images werecopiedto theMR
images.Contourscreated for OAR andPTV in MR images wereverified by a radiation
oncologist. Theintensitymap from CT-basedplansandthecontouredMR imageswere
usedto create MR-based treatment planswith bothhomogenousand inhomogeneous
tissuedensity (averageHU from CT wasassignedto MR structure). Treatmentplans
(Varian EclipseTPS)were createdby assigningwaterequivalent homogenoustissue
densityto CT-basedplancompared to CT-basedplanwith inhomogeneitycorrection. We
evaluatedthegeometricaccuracy of MR-basedplansby determiningthepercent
differenceof structurevolumes between CT andMR-based contours.Furthermore,we
evaluatedthedosimetricaccuracy of MR basedtreatmentplansby comparingDVH,
isodoselines,absolutedoseand MUs.

Results: ThemeanabsolutedosedifferencebetweenapprovedCT plan andonewith
homogenoustissuedensityin CT was< 1% for theanatomical sites.Volumedifferences
betweenMR basedandCT basedcontours wereas great 25% ± 5 anddosedifferences
varied 20%± 1 5 depending on theinitial structure volume.Lessthan2% MU variation
wasobservedbetweenCT and MR-basedtreatmentplans usingcontoursfrom CT and
with uniform or non-uniform electrondensity.

Conclusion: Homogenoustissuedensity couldbeusedfor MR-basedtreatment
planning for prostateand head cases.Further,better dose coverageequivalent to CT-
basedplancouldbeachievedby optimizingstructurescontouredon MR images.


