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Purpose: To evaluge a phamakinetic compatmental model for identifying intra-

tumor hypoxia using dynamic positon-emisson-tomogaphy (PET) imaging with 18F

fluoromisonidazole(FMISO) radiotra@r. Methods and M aterials: The compartmentd

modelusedfor this work is anirreversible generic two-tissuetype implemened within a
phamacokineticnodding progran caled Voxulus by Philips Resarch A dynamic PET
imagedataset (spatid and time) was simulatedwith 3 tissue regons normoxig hypoxia
andnecrasis,andwith animagebasal arteiial input function Eachvoxelizedtissuetime-

activity-curve (TAC) simulaion used typical kinetic parametes, generéized from 6

headandneckcancerpaient FMISO-PET data The dynamic imagewas first produced
without any statigical noise to ensurethat correctkinetic parameers were reproducible
by Voxulus Next, to investigde the stability of kinetic parameterestimationin the
presencef noise 1000noisy samplesof the dynamicimagewere generagd, from which

1000 noisy samplesof kinetic paraneters were cdculated, and usedto estimatesample
meanandcovaiancemadrix. To furtherinvestigatehow biasin the arterid input function
affected the kinetic paramder estimdion, a shift error was introducedin the peak
amplitude peaklocation and tail amplitude of the input TAC, and the bias of various
kinetic parametes computed Results: Without noise the estimatel kinetic parametes
matcled ther true values pafectly. With noise the hypoxiarate constantk3 had more
varation thanother parametes. The plasmato-tissue andtissue-to-plasna rate constaits
(k1 and k2) for diffusible compartment and vasculardensiy  were highly correlated
with eachother;while k3 hadno correlationwith othas. Voxuluswas appliedto estimate
parametricimage maps of hypoxa for 6 head-andneck cancerpatients.Conclusons:

Mathematical phantomstudieshave beenusedto deerminethe stdistical accuracyof

Voxulus which providesus guidane ard confidence in clinical dynamtc FMISO-PET
dataamalysis.



