AbstractID: 8248 Title: Accuracy and reproducibility of tumor position during prolonged
and multi-modality animal imaging studies

Purpose: Dedicate small-animalimaging devicesarebeingusedmorefrequenly for translaional molecularimaging studies.
However few studieshaveinvedigated the magnituc of animal motion during extenad dynamicimagingstudiesor theprecisionof
animd repostioningin multi-modalty andbr serialimagingprotocols Theobjective of this work wasto determinethe positional
acarragy andprecisionwith which tumorsin situ canbereliabdly and reproducbly imagel on dedicatedsmallanimalimaging
equipment.

Method and Materials: A customrodentanimalcradlewith a stereotadt templae senedto define a coordnatesystemandto
facilitate rigid-bodyimage registrdion. Attachedto thetemphte were fi duciarymarkerscontainingPET tracerandMRI and CT
contast medafor visudization on therespectivescannes. To quantify animal tumormotion duringimagingprotocols, “gold
standard’point markerswereinseted into tumorsgrown on the hind limb of nuderats. Threetypesof imagingexaminatiorwere
performedwith theanimalscontinwuslyanesheized andimmobilized: (i) singlemodalityimagng (microPETandMRI) in which
the animds remainedin the same scamercortinuously for 2 houss, (ii) multi-modalityimagingstudiesin which the animalswere
transportd from amicroPETto an MR scannefocatedin anotter building, and(iii) seriel microPET scaisin whichtheanimalswere
removed from the scanner,thenre-positionedandscanned

Results: Theanimd tumormovedby lessthan0.2-0.3 mm overtwo-hourmicroPET or MR imagingsesiors. Trarsporting the
animd beweeningrumentsintroducedaddiional error of ~0.2 mm. In serial animalimagingstudiesjn which theanimal was
returneduo its cageandsubseaientlyre-positioned reproducibilty within ~0.8 mm couldbe obtained

Conclusion: To ourknowledge this is thefirst studysystemattally andrigorouslyevalatingthe acairacy andprecisionwith which
tumorscan berepeatety imagedin smallanimal imaging devices.



