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Purpose: To developan accurateMRI-basedtreatment planningmethod by assigningMR imagesthedesiredelectrondensity
information throughtheuseof diagnostic CT anda deformableregistration model.

Method: MR and CT imagesareregisteredusingdeformable or rigid registrationmethoddependingon thediseasesiteor thepatient
positioning whenacquiring theCT data.Basedon the voxel-to-voxel correspondenceestablished by theregistration,theelectron
densitydistribution of the CT images (this canbe a diagnostic CT with patient positionedarbitrarily) is mapped onto theMRI andplan
is computedbasedon the modif ied MR images, which take advantageof the usefulfeaturesof CT andsimulationMRI. To evaluate
the accuracyof theMRI-baseddose calculation, six clinical cases,includingthreebrainandthreehead-and-neckcasesarestudied.
For each case,threeIMRT plans are computedwith thesamebeamconfiguration but differentimagebasis: CT, MRI with mapped
electrondensity, andMRI with voxel valuesreplacedby thatof water.Thedosedistributionsfrom thethreetypesof calculationsare
compared.

Results: In all cases,theMRI with mappedelectron density yieldedveryclosedosevaluesascomparedwith theCT-based
calculation.Themaximumdiscrepancybetweenthetwo is foundto belessthan2.0%in thehigh doseregion.Comparedto theMRI
with mappedCT electron density, MRI with uniform water voxel valueyieldedquitedifferentdose distributionsin all regions,andthe
dosediscrepancycanbe aslargeas 3-5% for both brainandH&N cases.

Conclusion: The MR imageswith mappedCT electrondensity yield very similar treatment plancomparedwith theCT-based
calculations.Theapproach haspotentialto eliminatesimulation CT by planninga patienttreatmentwith only simulationMRI and
diagnostic CT data.


