AbstractlD:8664Title: Can voxd based prescripion dosebedetermine from 1
multiple physiologicd MR moddities for braintumors?

Purpose

To determinespatiallynon-uniform dosepresciption for braintumorsbasedn
physiologcal MRI datg we have retrospectivel andyzed the correlationbetweenpre-
RT MR imaging,delivereddose andpostRT MR imagingusng variousmultivariate
analsismethods

Materials and Methods

Nonuniform doseprescriptionusingthe preRT functionalimagng canbe meaningful
only if acorrelationbetween imagng signalto requiredminimumdoseexists. This
comrelation canbeindicatedby a separ#ion in theimaging— dosespacebetweerclusters
of voxels wheretumorreaurred andthosewheretumoris sterilized.To determire the
correlation, we performedvariousmultivariateanalyses including k-means clustering,
decison tree,principle component analysisandvisual scdteringplotson a voxekby-
voxel basis.A separationn theclustes of responsivendnonregonsve voxelsis
soughtin the N+1 dimensionalspace (N= numberof physiologicalimagng modalities+
do=e). Analyses wereperformed on co-regidered pre- andpostRT multiple physiologicd
MR data(MRSI,rCBV (spinedo (GE), gradient-echo(SE) andratio parametes), DTI-
deiived ADC (apperat diffusion codficient), andFA (fractional anisotrgy)) with
delivereddosedistributionsandtumorrecurrencengps basedn postRT imagingfor
selectedraintumorpaients.

Resuls

Amongvariouscombinatonsof MRI moddities tried, noimagng modality or
combinationprovided strongsepaation.A weakseparatiorwasobseavableonly when
multiple MR modalities were consideed. Visual separadion happ@edmainly with ADC
mapandrCBV-GE. Differentclusteing methodsyieldeda weakseparatiorfmean
within-clusterdistan@ to amongclusterdistanceratio < 0.5). A decisiontreebuilt by the
dataprovidedgoodsensitivity/ specifigty (both>0.7),for the highrisk regionvoxels

Conclusion

Themultivariateanalyg®sshowaweégk correlationfor the studiedpdient caes which
maybe attributedto complex tumordynamics Thisindiredly indicaesthattemporal
(updde duringcourseof treatment)andspaial nonuniform doseprescriptionmaybe
helptul for braintumors.



