
AbstractID: 7136 Title: Early assessmentof radiotherapy efficacywith FLT-PETimaging

Purpose: Capabilityto assess treatment responseearlycould dramatically changethepracticeof radiationtherapyasit is performedtoday.Our
aim was to investigatefeasibil ity of repeat3'-Deoxy-3'-fluorothymidine ([F-18]-FLT) PET/CT imaging as a surrogate for early treatment
response.

Materials and Methods: Multiple patientswith different tumor types– headandneck,lung, esophagusandCNS– underwenteithera radical (6
weeks) or palliative(2 weeks)radio- or chemoradiotherapy.Eachpatient wasimagedtwice with FLT-PET/CT, a marker of cell proliferation.The
baselineFLT-PET/CT scanwasacquiredup to a weekbefore the start of radiotherapyor chemoradiotherapy.The follow-up FLT-PET/CTscan
wasacquiredin thefirst half of therapy, typically after oneto two-weeksof radiotherapy.TheFLT-PETimageacquisition wasdynamic over 90
minutes after the injectionof FLT. TheCT databetweenthe imaging sessionswasco-registeredandthe correspondingPET data compared and
analyzed.

Results: TheFLT uptakehasprovedto behigh comparedto thenormalbackground activity for all investigated tumor types. Theabsolute FLT
uptakevariedsignificantly for different tumor types,with standardizeduptakevalues(SUV) ranging from lessthan1 in CNStumorsto over10
in headandneckand lung tumors. Detectable change in proliferative activity (>20%) wasobserved within a week of the initiation of therapy.
Significantinter- andintra-patient,andhigh tumorheterogeneity wasobserved.

Conclusions:FLT-PET/CT imaging is anextremelypowerful tool for earlyassessmentof treatmentresponse for a variety of tumortypes.While
theabsolute FLT uptakevaried significantly between different tumor types,thesignal to backgroundratio washigh. Early treatmentassessment
is possible as early as one week after the start of therapy. High inter- and intra-patient tumor responsevariability offers unprecedented
possibilities for treatmentadaptation.


