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Purpose: CT andMR fusionerrors can be a few millimeters for brain patientsdue to the
geometriccomplexily of the bony structures. Treatmentplanningbasd on MRI alone
canremove this fusion error. The purpose of this study is to investigde the dosimeric
accuracyf MR-basel treamentplanningfor Glioblastoma.

Method and Materials: An optimd MR image sequene was developedby increasing
the bandwdth readoutgradient to >100 Hz/pixd in the frequency directionto eliminate
the artifactscausedoy chemica andsusceptibility Ten paired3D conformalplanswere
generatedvith a 3D planningsystemusing both MRI and CT data. The sane internal
contourswere usedin the dosecalculationwhile the extenal contourswere generated
from CT and MRI sepratey. Homogerousgeometrywas usedin the dosecalailation.
The sametreatmenpaameters(i.e., energy gantry angle,block shgpe and size,anddose
prescripton) wereusel in the paired plansfor eachpaient. ThesameMUs obtainedfrom
the CT-basedplans were also directly usal in the MRI-basd plans. The plans were
evaluatedbased on isodog distributionsand dosevolume histograms(DVHS) for the
targetandcritical strudures.

Resuls: No significantimage distortionsare found dueto inhomogeneitiesn the man
magneic field becausef therelatively smallimagespacefor the bran (12 cm from the
isocenter). The externalcontoursare consistento within 2 mm betweenCT and MRI.
Forthe patientsinvestigatedn this work, thedifferences are<1.8%in the maximumdose
and<3% in D95 (doses at 95% of the PTV) betweenCT and MR-based treamentplans.
By assigiing the skull bone with a density of 2g/cm® can further reduce the dose
differences.

Conclusions: Our study confirmed tha treatmentplanning dose calculationusing MRI-
delived homogenougeametryis adequatdor Glioblastoma(GBM) treatmant.



