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Purpose
To determinespatiallynon-uniform doseprescription for braintumorsbasedon
physiological MRI data, we have retrospectively analyzed thecorrelationbetweenpre-
RT MR imaging,delivereddose, andpost-RT MR imagingusing variousmultivariate
analysismethods.

Materials and Methods
Non-uniform doseprescriptionusingthepre-RT functionalimaging canbemeaningful
only if a correlationbetween imaging signalto requiredminimumdoseexists.This
correlation canbeindicatedby a separation in theimaging– dosespacebetweenclusters
of voxels wheretumorrecurred andthosewheretumoris sterilized.To determine the
correlation,we performedvariousmultivariateanalyses including k-meansclustering,
decision tree,principlecomponent analysisandvisualscatteringplotson a voxel-by-
voxel basis.A separationin theclusters of responsiveandnon-responsive voxels is
soughtin theN+1 dimensionalspace(N= numberof physiologicalimaging modalities+
dose).Analyses wereperformed on co-registered pre- andpost-RT multiple physiological
MR data(MRSI, rCBV (spin-echo (GE), gradient-echo(SE)andratio parameters), DTI-
derived ADC (apperent diffusion coefficient), andFA (fractional anisotropy)) with
delivereddosedistributionsandtumorrecurrencemaps basedon post-RT imagingfor
selectedbraintumorpatients.

Results
Amongvariouscombinationsof MRI modalities tried,no imaging modalityor
combinationprovided strongseparation.A weakseparationwasobservableonly when
multiple MR modalities were considered.Visual separation happenedmainlywith ADC
mapandrCBV-GE.Differentclustering methodsyieldeda weakseparation(mean
within-clusterdistance to amongclusterdistanceratio < 0.5). A decisiontreebuilt by the
dataprovidedgoodsensitivity/ specificity (both>0.7),for thehigh risk regionvoxels.

Conclusion
Themultivariateanalyses showa weak correlationfor thestudiedpatient cases, which
maybeattributedto complex tumordynamics. This indirectly indicatesthattemporal
(update duringcourseof treatment)andspatial non-uniform doseprescriptionmaybe
helpful for braintumors.


