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Purpose: To optimize the correlation between interstitial pO2 readingsand PET-derived 18F-FMISO/18F-FDG concentrations in
tumorsusing co-registeredGd-DTPA DCE-MRI to distinguishviableandnecrotictumorcells.

Method and Materi als: Nuderatswith Dunning R3327-AT xenografts were positionedin a custom-fabricatedmold and imagedby
(1) T2-weightedMRI imaging; (2) DCE-MRI following IV injectionof gadopentetatedimeglumine;(3) microPET for 1/2 hr post-IV
injection of 18F-FDG or 18F-FMISO. TheMRI and PET imageswere used to direct intra-tumoralpO2 measurements usingan image-
guidedrobotsystem. PET- andMRI-visible fiducialmarkerswereusedto registertherespectiveimageandrobotcoordinatesystems.
pO2 wasmeasuredat 0.5-mm incrementsalong differenttrackswithin thetumor usinganOxyLite 4000Oxygenprobeadvanced by
the robot, providingpoint-to-point correspondencebetween the pO2 measurementand image-voxel intensity. Measurementpoints in
the necrotic region andthoseoutside tumor region, identified by DCE-MRI andT2-weightedMRI, were excludedfrom thecorrelation
analysis.Necrotic tissue was identifi ed ashaving (I(t)-I0)/I0<0.1 at t=2 min after contrast injection, whereI0 and I(t) areMR image
intensitiesbeforeinjectionandat timet.

Results: The registration error between images and the robot is <0.3mm. For threeFMISO studieswith 539 measurements and21
tracks, the correlation betweeninterstitial pO2 readingsand18F-FMISO intensitieswas not improved- r = -0.71 + 0.14 (mean+ SD) vs
r = -0.73 + 0.16 (p = 0.50). Four animals werestudiedusing18F-FDG with 423 measurementsand 20 tracks. The negativecorrelation
improved significantly(p =0.00118) - r = -0.36±0.35 vs r = -0.65±0.24- if only viable-tumorpointswere considered.

Conclusion: The negativecorrelation between 18F-FDG voxel intensitiesandintra-tumoralpO2 wasimprovedwhenDCE-MRI was
used to excludenecrotictissuepO2s. Exclusionof necroticpoints did not improvethecorrelation for 18F-FMISO, however.


