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Purpose: To exanine the efficacy of bioanabmic magneic resonane imaging (MRI) in brain tumor characterizationand the
implications for radiationtherapy (RT) treatment planningand asessnent of treatmentresponse. Method and Materials: Brain

tumor maodels were createdby implanting human high-gradeglioma cells into immunodefcient rats. Oncethe tumas reacheda
speified target size animals underwentGamma Knife™ Stereoactic Radiosugery (GK SRS, 15-18 Gy to the 50 % isodoseline).

During tumor growth and after irradigion, animals underwentserial MR evaluation(dynamicsuscepibility contrast,DSCG-MRI) to

quartify changesin cerelral blood volume (CBV) throudhout the brain regionscontainingthe tumor. Upon completionof the
expeiment, CBV dat were compared with conventonal MR imagingdataand histologyto evaluate the usefunessof the additional
biological information with respectto targe volume delineation andresporseto irradiation. Reallts: A DSG-MRI perfusion protocol
wassucessfullydevebpedto accurately quantfy blood volume changewithin the brain. During tumar progression active areasof

tumor growth showedincreased CBV, while areasof devebping necrosisdemonstateddecreasgé CBV. Largeintratumor CBV

heterogereities werevisible in the late stagesof unirradiated tumors andwithin a week of thoseirradiated with GK SRS In both
case<BV dat providedbiological informationregarding tumor behavior which wasnot elucidatedby the correspondingnatomical
images. Conclusion: This work illustratesthe potential of bioanatomé MRI for improving brain tumor radiation therapy. Most
currert high-gradeglioma RT techniquesfocus solely on anabmical images which often neglectbiological information when
determiningtargetvolumes By incorporatingDSG-MRI into the therapyplanning and responsessessmenprocedues, changesn

CBV could be usedto betterundersand tumor behavior This could eventuallylead to a moreaccuratevay to determineconformal

targd volumes, ard a more sengtive method for monitoring the therapeuic respons.



