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Purpose:
Bonemarrow cellularity is an important parameterin the diagnosisand treatmentof bonemarrowdisease, asdiseaseaffects marrow
cellularity and marrow adipocyte concentration significantly alters beta- or alpha-particle energy deposition from
radiopharmaceuticalsto radiosensitive hematopoietic cells. The current “gold standard”for the assessment of cellularity is the
histological analysisof painful bone marrow biopsiesof theil iac crest. Therehavebeena few limited attemptsto quantify cellularity
non-invasively by MR Chemical Shif t Imaging (CSI), but the accuracy of this techniquehas never been validated. Here we
demonstrate a method to correlate ex-vivo CSI cellularity values to the resultsobtainedby standardhistological methods,using
stereotactic imageco-registration.

Method and Materials:
Cellularity phantomswerecreatedby preparinga seriesof lipid/water emulsions in which thewaterfractions(WFs) rangedfrom 0%
to 100%, andwerepreciselyknown a priori. WFs werethenmeasured in eachphantom by CSI usinga Phillips 3T horizontal bore
scanner. Following this, tubular Silicon fiducials wereinsertedinto the spongiosaof an excisedcaninelimb using a Teflon template
guide.Ex-vivo cellularity measurements were obtained by 3T-CSI within thefiducial region, andthenbonecores wereextractedwith
the fiducial systems intactfor subsequenthistologicalanalysis anddigital microscopyimagingusingstandardprotocols. Theaccuracy
of theCSIcellularity wasthenevaluatedby co-registration of theMR spectroscopyto thehistological ‘gold-standard’.

Resultsand Conclusions:
Herewe demonstrate a novel techniqueto co-register NMR Spectroscopywith standarddigital imagingmethods, in phantomsand
histological specimens in which the lipid to water fraction is precisely quantifiable. Further studiesaresuggested, but theseresults
imply that it may be possible to accurately sample bonemarrow cellularity in both healthy and diseased individuals, for improved
prognostic outcomein the treatmentof metastatic bonedisease.


