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Purpose: To examine the efficacy of bioanatomic magnetic resonance imaging (MRI) in brain tumor characterization,and the
implications for radiationtherapy (RT) treatment planningand assessment of treatmentresponse. Method and Materials: Brain
tumor models were createdby implanting human high-gradeglioma cells into immunodeficient rats. Oncethe tumors reacheda
specified target size, animals underwentGamma Knife™ Stereotactic Radiosurgery (GK SRS,15-18 Gy to the 50 % isodoseline).
During tumor growth and after irradiation, animals underwentserialMR evaluation(dynamicsusceptibility contrast,DSC-MRI) to
quantify changesin cerebral blood volume (CBV) throughout the brain regionscontainingthe tumor. Upon completionof the
experiment,CBV data were compared with conventionalMR imagingdataandhistologyto evaluate theusefulnessof theadditional
biological information with respectto target volume delineation andresponseto irradiation. Results: A DSC-MRI perfusionprotocol
wassuccessfullydevelopedto accuratelyquantify blood volumechangeswithin thebrain. During tumor progression,active areasof
tumor growth showedincreasedCBV, while areasof developing necrosisdemonstrateddecreased CBV. Largeintra-tumor CBV
heterogeneities werevisible in the latestagesof unirradiated tumors andwithin a week of thoseirradiated with GK SRS. In both
casesCBV data providedbiological informationregarding tumor behavior, which wasnot elucidatedby thecorrespondinganatomical
images. Conclusion: This work il lustratesthe potential of bioanatomic MRI for improving brain tumor radiation therapy. Most
current high-grade glioma RT techniquesfocus solely on anatomical images, which often neglect biological information when
determiningtargetvolumes. By incorporatingDSC-MRI into the therapyplanning andresponseassessmentprocedures, changesin
CBV could beusedto betterunderstand tumor behavior. This could eventuallylead to a moreaccurateway to determineconformal
target volumes,and a more sensitive methodfor monitoring thetherapeutic response.


