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Purpose: PET usefor radiotreragy treatmem planningandmonitoring hasrapidly increasedAccumulatingevidencesuggestshat
characteristisof pretreatmenDG-PET could be utilized asprognosic facrs to predictradiotrerapy outcomesn differert cancer
sites.Direct standardizediptake value (SUV) measurerants weretraditiondly usel to assessisk. However, suchmeasurementare
limited to intensityvaluesirregectiveof tumor-microenvironmenttopologicd featues To improve our understanihg of embedded
information in PET, we are investigathg new approacles for amalyzingandextracting stattically robug candidatevariablesfor
prediding postradiothempyrelative-risk.

Method and Materials: We investigaedtwo approachefor sunmarizing reliable information from PET imagesto predict
outcomesThefirst approachis a generalizabn of thedosevolume histogram(DVH) conceptinto functionalimagingreferedto as
intensty-volumehistagram (IVH) . An IVH would sumnarizethe 3D functionalimagng informationfor anyanatomicaktructue into
asingle curve.Analogousto its DVH counterpart intensity-volume metricsarederived. The secondappioachutilizes extracton of
shgeandtexturefeatuestha would charactedethestructureof interes. Thesefeaturesenale mimicking of humanpercepion of in
termsof geometricabifferenesand texture variabili ty. Thetoolsaredemorstratedon a sutsetof 14 cewix cancempatientsvho
undewert pretreamentFDG-PET scaining.

Results:Nineteencanddate featues extractedfrom delineatedtumor volumes were analyzedor assessmenof patients’risk of
failure.Our preliminay reailtsindicatethatanintensityvolume differencemetric andtexture energyhadthe strongestpredictive
power.A combin& multivariable logistic regresionmodelof thesetwo variablesyieldeda Speaman’scorrelationof 0.53 (p=0.02)
andareaunderROC curve of 0.8.

Conclusion: We havedemongratednewmethodgor analzing functionalimaging data Thesemethodsallow for extractingvisual
cuesand metricstha coud facilitate incorporationof PET imaginginformation into assessientpredictorsof patients responseo
radiotheaapytreatment.



