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Purpose: PETusefor radiotherapy treatment planningandmonitoringhasrapidly increased. Accumulatingevidencesuggeststhat
characteristicsof pre-treatmentFDG-PETcouldbeutilized asprognostic factors to predictradiotherapy outcomesin different cancer
sites.Direct standardizeduptake value(SUV) measurements weretraditionally used to assessrisk. However, suchmeasurementsare
limited to intensityvaluesirrespectiveof tumor-microenvironmenttopological features. To improve our understanding of embedded
information in PET, we are investigating newapproaches for analyzingandextracting statistically robust candidatevariablesfor
predictingpost-radiotherapyrelative-risk.

Method and Materials: We investigatedtwo approachesfor summarizingreliable information from PET imagesto predict
outcomes. Thefirst approachis a generalization of thedose-volume histogram(DVH) conceptinto functionalimagingreferredto as
intensity-volumehistogram(IVH). An IVH would summarizethe3D functionalimaging informationfor anyanatomicalstructure into
a single curve.Analogousto its DVH counterpart, intensity-volumemetricsarederived.Thesecondapproachutilizes extraction of
shapeandtexturefeaturesthat would characterizethestructureof interest. Thesefeaturesenable mimicking of humanperception of in
termsof geometricaldifferencesand texturevariabili ty. Thetoolsaredemonstratedon a subsetof 14 cervix cancerpatientswho
underwent pre-treatmentFDG-PET scanning.

Results:Nineteencandidate features, extractedfrom delineatedtumor volumes,were analyzedfor assessmentof patients’risk of
failure.Ourpreliminary results indicatethatanintensity-volume differencemetric andtexture energyhadthestrongestpredictive
power.A combined multivariable logistic regressionmodelof thesetwo variablesyieldeda Spearman’scorrelationof 0.53(p=0.02)
andareaunderROCcurve of 0.8.

Conclusion: We havedemonstratednewmethodsfor analyzing functional imagingdata. Thesemethodsallow for extractingvisual
cuesand metricsthat could facilitate incorporationof PET imaginginformation into assessmentpredictorsof patient’s responseto
radiotherapytreatment.


