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Purpose: Dedicated small-animal imagingdevicesarebeingusedmorefrequently for translational molecularimaging studies.
However, few studieshaveinvestigatedthemagnitude of animal motion during extended dynamicimagingstudiesor theprecisionof
animal repositioningin multi-modality and/or serialimagingprotocols. Theobjective of this work wasto determinethepositional
accuracy andprecisionwith which tumorsin situ canbereliably and reproducibly imaged on dedicatedsmall-animalimaging
equipment.

Method and Materials: A customrodentanimalcradlewith a stereotactic template servedto define a coordinatesystemandto
facilitate rigid-bodyimage registration. Attachedto thetemplate were fiduciarymarkerscontainingPETtracerandMRI and CT
contrast media for visualization on therespectivescanners.To quantify animal tumormotion duringimagingprotocols, “gold
standard”point markerswereinserted into tumorsgrown on thehind limb of nuderats. Threetypesof imagingexaminationwere
performedwith theanimalscontinuouslyanesthetizedandimmobilized: (i) single-modalityimaging (microPETandMRI) in which
the animals remainedin thesamescannercontinuously for 2 hours, (ii) multi-modalityimagingstudiesin which the animalswere
transported from a microPETto an MR scannerlocatedin another building, and(iii) serial microPET scans in which theanimalswere
removedfrom thescanner,thenre-positionedandscanned.

Results: Theanimal tumormovedby lessthan0.2–0.3mm overtwo-hourmicroPET or MR imagingsessions. Transporting the
animal betweeninstrumentsintroducedadditional error of ~0.2mm. In serial animalimagingstudies,in which theanimal was
returnedto its cageandsubsequentlyre-positioned, reproducibility within ~0.8 mm couldbeobtained.

Conclusion: To our knowledge,this is thefirst studysystematically andrigorouslyevaluatingtheaccuracy andprecisionwith which
tumorscan berepeatedly imagedin small-animal imaging devices. 
 


