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Purpose:
Osteosarcoma (OS)is the mostcommonprimarybonetumor.So far, therehasbeen only poorunderstandingaboutits molecular
biology largely dueto thedif ficulty of direct characterization of OS evolution.However, it hasrecently been discoveredthatbone
morphogenetic protein (BMP) regulateddifferentiation of mesenchymalstemcells(MSCs)closely resemblesthedifferentiation of OS
cells.Therefore,we developedand used a micro-computed tomography(micro-CT) systemfor imagingandquantitatively
characterizing BMP regulatedMSCsdifferentiation in mice,which canpotentially lead to moresubstantial understanding of human
OSdevelopment.

Method and Materials:
We have developeda laboratory cone-beammicro-CT imagingsystem,which consistsof a micro-focal X-raysource,a rotarystage
with mouseholder, anda CsI-coupledCMOS detector. Reconstruction canbeaccomplished with eitherFeldkamp-Davis-Kress(FDK)
algorithm or thePI-line-basedbackprojectionfi ltration (BPF)algorithm thatwasdeveloped in our laboratory. Thereconstructed
images arevolume-renderedwith VolView 2.0(KitwareInc.,Clifton Park,NY) for visualization. An IDL programis developed for
automaticallyextractingandcharacterizingtransplantedboney structurevolumewithin a user-specifiedregion-of-interest(ROI).

Results:
About 40 micewerescannedwith themicro-CT imagingsystem. Fromeachof them,both reconstructedimagesandvolume-rendered
images wereobtainedfor quantitatively assessment.Within user-specifiedROI, thevolumes of theboneystructure formedby BMP
regulated MSCsdifferentiationwere automatically calculated.

Conclusion:
Our micro-CT systemprovides a powerful tool for imaging andquantitative characterizationof BMP regulatedMSCsdifferentiation
in mice model,which is potentially helpful in achievingfurtherunderstanding of humanosteosarcomadevelopment.
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