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Purpose: Comprehensiveassessmentof tumorbiologicalsubstructurerequiresmultiple PET radiotracersresultingin time-consuming
imaging procedures.Ideally, multiple PET scansshould be performedduring one “imaging session,”resulting in the presence of
multiple radiotracersduring the laterscans.We aim to developa methodologyto recoverthe activitiesof two mixed radionuclides
presentduringa PETscan.

Method and Materi als: A heterogeneoustumor phantom composed of empty acrylic spheres mounted inside a cylindrical
“backgroundregion” fill ed with low-activity 18F solutionwasscannedfor 10-minutes.Then,high-activity 64Cu solutionwasinjected
into the sphereswhile low-activi ty 64Cu solution was mixed into the backgroundregion and a 600-minute dynamic PET scanwas
acquired. Imagescontaining oneradionuclide weresubtracted from dual-radionuclide images, yielding “recovered images”of each
radionuclide.Recoveredimageswerecomparedwith singleradionuclide referenceimages.

Subsequently, canine subjects with nasopharyngealtumors were injected with 64Cu-ATSM (hypoxia radiotracer) and
scanned24 hourslater, followed immediately by 18FLT injection (cellular proliferation radiotracer)and anotherscan. Images from
64Cu-ATSM caninescans were subtractedfrom dual-radiotracer images.

Results: Recoveredphantomimagesclosely correlatedwith referenceimages.64Cu image correlationcoefficientswereconsistently
higher than 0.96 and increased as 18F “contamination” decayed.18F image correlation coefficients were higher than 0.95 for 18F
backgroundactiviti esgreaterthan14% of the total background activity. By imagesubtraction,thebiologicaldistribution of 18FLT in
the caninenasopharyngealtumors wasrecoveredfrom thedual-radiotracerimages.

Conclusions: Radionuclide activitiescanbe effectively recovered from PET scanscontainingtwo mixed radionuclides.Subtraction
of singleradiotracerimagesfrom dual-radiotracer images is a reliable method of activity recovery,providedthepharmacokineticsof
one radiotracer is stable during dual-radiotracer image acquisition. Implications are positive for sequential imaging of different
physiological functionsusing multiple radiotracersduring one“multiple PETscan”imagingsession.


