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Purpose: In radiation therapy,use of 2-Fluoro-2-deoxy-D-glucose(FDG) PETimagingto assesstreatmentresponse in tumorsandnormal tissues
is suboptimal because of the confounding effects of radiation-induced inflammation. We have investigatedthe feasibility of 3'-Deoxy-3'-
fluorothymidine (FLT) PETimaging, asa surrogateof cell proliferation, to assesstreatmentresponsein tumorsandaswell asnormaltissues.

Materials and methods: Patients receiving radiation therapy were imaged twice with FLT-PET/CT: prior to therapy, and after receiving
approximately 10-20 Gy of radiation dose. A 90 minute dynamic FLT-PET image acquisition was initiated after the injection of FLT. The
average standardizeduptakevalues(SUV) between60-90 minuteswereused in theanalysis.TheCT databetweentheimaging sessionswasco-
registeredandthe corresponding PET datacomparedandanalyzed.Both, the tumor regionas well asthe surroundingnormal tissues within the
radiationfield wereanalyzedfor their response.

Results: TheFLT-PETSUVsdecreasedapproximately20-50%within the first two weeksof radiationtherapy, which providesanoptimaltiming
window for treatment response assessment. Of the normal tissues, radiation effects were most notablein bonemarrow, becauseof the high
normal FLT uptake.Radiationdosesin excessof 10 Gy leadto complete bonemarrowablation, asassessedwith FLT-PET imaging. For doses
below 10 Gy, an exponential cell-kill relationcorrelateswell with the observeddecreasein FLT bone marrow uptake.Radiationeffectswere
observedin othernormaltissuesas well. However,dueto the low baselineFLT uptake,thechangeswerenot readilydetectable.

Conclusions: FLT-PET imaging was demonstrated as a powerful tool for early assessment of proliferative response to radiation therapy.
Treatment assessmentis possible as early as one week after the initiation of therapy. In addition to tumor response, FLT-PET imaging also
providesmeansto assessnormaltissuedamage.


