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Purpose:

Bonemarmow cellularity is an important paraneterin the diagnosisand treamentof bonemarrowdisease asdiseaseaffects marow
celluarity and mamow adpocyte concentrdabn significanly alters beta or alphaparticle energy deposition from
radiopharmaeuticalsto radiosensitve hematopagtic cells. The currert “gold standard”for the assesment of cdlularity is the
histdogical analysisof painful bone marrav biopsiesof theiliac cred. Therehavebesnafew limited attemptsto quantify celularity
nonrinvasvely by MR Chemicd Shft Imaging (CSl), but the accuacy of this techniquehas never been validated. Here we
demongrate a method to correlae exvivo CSI cellularity valuesto the resultsobtainedby standardhistological methods,using
steretactic imageco-registrdion.

Method and Materials:

Cellularity phanbmswerecreded by preparinga seriesof lipid/water emulsonsin which the waterfractions(WFs) rangedfrom 0%
to 100%, andwere preciselyknown a priori. WFs werethenmeasued in eachphanbm by CSl usinga Phillips 3T horizontal bore
scanner. Following this, tubular Silicon fiducials wereinsertedinto the spongiosaof an excisedcaninelimb using a Teflon template
guide.Ex-vivo cdlularity measwemerts were obtaired by 3T-CSIwithin thefiducial region, andthenbonecores were extractedwith
the fiducial systens intactfor sutsequentistologicalanalyss anddigital microscopyimagingusingstandardrotocols. Theaccuracy
of the CSl celularity wasthenevalaiedby co-regstration of the MR spectoscopyto the histdogical ‘gold-standard’

Resultsand Conclusions

Herewe demonstrte a novd techniqueto co-regiser NMR Spectoscopywith standarddigital imagingmethod, in phantomsand
histdogical specimes in which the lipid to water fraction is precsely quantifable. Further studiesare suggestedbut theseresuls
imply that it may be possble to accuratdy sarmple bone marrow cellularity in both healthy and disea®d individuals for improved
prognosic outcomein the treatmenbf metagatic bonediseag.



