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Purpose Spinalmetastassoftenrequres Kyphoplasty(usedto stabilize a collapsedvertebralbodyandrelieve painby injecting
a cemert mixture into the vertebra body) followed by paliative fractionatedexternalbeamradiotherapy We proposeto
combine thesetwo tregmentsinto a single procedue (spinal bradytherapy) by adding a B-emitting radionuclide to the
kyphogasty cenent, therebyirradiaing the bonefrom within. The potental advantage of this approachinclude delivery of a
higher doseto the vertebrd body, limiting the radiation doseto the spnal cord (dueto thelimited rangeof B-particlesin tissue)

and eliminaing the needfor repea patientvisits for palliative radioherapy.

Method and Materi als. The feashility of the proposedorocedue wasstudiedby creatinga CT-basedvoxdized model of a T6
vertebrd body, couplal with radiation trangport usingMonte Carlo N-Particle code(MCNPX Version2.5). A cylindrical source
repregntingthe injectedcementwasintroducedinto the voxelizedmodel. Four B-emitters Y-90, P-32, S~-89 andRe- 188 were
chosenas candidde isotopesfor the simulations Eachsimuation consised of thirty milli on histoiies. The dosedepositedn
each voxd wasusedto gererateisodosecurvesanddose-volume histograms,yielding comparsonsof doseto thevertebal body
and the spinal cord. The activity of ead radionwclide necessaryo deliver a doseof 60 Gy to the vertebralbody wascalculated.

The correspadingdoseto the spind cordwasalsodeterminel.

Results Dosevolumehistograns andisodoseline ovellays for the differentradonuclidesindicate actiities rangingfrom 0.5 -

950 mCi, will deliverthetarge doseto thevertebal body.

Conclusions: Presentwork indicates that B-emitting radionuclidescan be safely used to irradiatethe vertebralbody while
sparing the spnal cord. Future work will involve determining the radionuclidemost suitablefor this applicationbasd on

different dosimeric anddesignconsderatons.



