AbstractID: 9096 Title Clusteing Analysisof Dynamic 11GCMethionine PET in GBM
for RT Target Definition

Purpose: To assess tor differentiation in patientswvith glioblastoma multiforme

(GBM) using dynanmic 11Gmethionin (D-MET) PET and fuzzy aneans (FCM)
clusterirg analysis; ad to evaluate theadded valueof D-MET PET in radiation therapy
(RT) target ddinition.

Materials and Method: D-MET PET imageswere obtainal prior to RTin 25 patients
with GBM. Each san wa conposed of 15 phas aquired at 050 minutes folbwing
injection. Convenional MRI was also acquired before RT for targt volumedefinition
ard after RT for evaluation of treément outcomeD-MET PET datawere nornalized to
the meanuptake ofeach individual's ceebdlum. Volume of interes (VOI) for the
analsis was defined ksl on preRT FLAIR-MRI and extended to incorporate regions
of high uptake ofMET. Time-adivity curves of MET uptaken the VOI were dassified
using a FCMclusterig dgorithm with spatial constraintsThe optimal number of
clusterswas determine for each ddase by cdculating several clusteng validity indices.
The results of classifiation wererevieweal by expertsand were alg correlatel to the
pattens of local failureafter RT.

Resuls: Usingthe FCM clusteringalgorithm, time-activity curves of MET upake in the
VOI were successfully patitioned into tumor, nornal brain tissue inflammation
response, surgical cavity and eda Heterogeeous MET uptie in the tumormwas dso
differentiated. In 15 of the 25 piants who had tumor pgresson, the pe-RT PET in the
clusterscorrespondent to thications of reurren@ had a media uptake vale of 1.47
(lastdynamic phase), which involgelusters beyond the hottesnes

Conclusion: This study demonstréed that dynamic MEJPET is capable of
differentiatingactive tumors in pentswith GBM. It is also promising in poviding extra
informaton for RT targe definition.
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