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Purpose: CT andMR fusionerrorscanbea few millimeters for brainpatientsdueto the
geometriccomplexity of the bony structures. Treatmentplanningbased on MRI alone
can remove this fusion error. The purpose of this study is to investigate the dosimetric
accuracyof MR-based treatmentplanningfor Glioblastoma.

Method and Materials: An optimal MR image sequence was developedby increasing
the bandwidth readoutgradient to >100 Hz/pixel in the frequency directionto eliminate
the artifactscausedby chemical andsusceptibility. Ten paired3D conformalplanswere
generatedwith a 3D planningsystemusing both MRI and CT data.The same internal
contourswere usedin the dosecalculationwhile the external contourswere generated
from CT and MRI separately. Homogeneousgeometrywas usedin the dosecalculation.
Thesametreatmentparameters(i.e., energy, gantry angle,block shapeand size,anddose
prescription) wereused in thepaired plansfor eachpatient.ThesameMUs obtainedfrom
the CT-basedplans were also directly used in the MRI-based plans. The plans were
evaluatedbased on isodose distributionsand dose-volume histograms(DVHs) for the
targetandcritical structures.

Results: No significant image distortionsarefound dueto inhomogeneitiesin the main
magnetic field becauseof the relatively small imagespacefor the brain (12 cm from the
isocenter). The externalcontoursare consistentto within 2 mm betweenCT and MRI.
For thepatientsinvestigatedin this work, thedifferences are<1.8%in themaximumdose
and<3% in D95 (doses at 95% of the PTV) betweenCT andMR-based treatmentplans.
By assigning the skull bone with a density of 2g/cm3 can further reduce the dose
differences.

Conclusions: Our studyconfirmed that treatmentplanning dose calculationusingMRI-
derived homogenousgeometryis adequatefor Glioblastoma(GBM) treatment.


