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Purpose: To investigate the use of a novel dynamicchemicalshift imagingtechniquefor guiding image-guidedthermaltherapy
delivery in boneex vivo. Materials and Methods: Interstitial laserapplicators(980-nm) wereplacedinto the yellow marrow of
freshly excised caninefemur underMR-guidance. A fluoroptic probewasinserted0.5cm from thelasersource in orderto providean
absolutemeasurement of temperature. Imageacquisition wasperformedusinga multiple gradient-echoat 1.5Tanda super-resolution
spectral processing algorithm wasusedto calculatethePRF of water andlipid. A six-pixel ROI nearthe fluoroptic probewascreated
andthe PRFof waterand lipid weremeasuredasa functionof temperature to calculatethetemperature sensitivity coefficient (TSC).
Anotherbonewasusedto perform anexternallaserablation. This wasperformedat 3.0T to demonstratetheuseat higherfieldseven
in the presenceof gradientpower constraints. Temperature maps werecreated usinglipid asan internal referencefor susceptibility
andfield drift correction. Results: The TSC of water wasmeasuredto be -0.0108±0.0001ppm/°C(R2=0.981). The lipid showedlow
correlation andsensitivity to temperaturewith a TSCof -0.0020±0.0001ppm/°C(R2=0.438). Interestingly, theTSCof thedifference
between water and lipid was -0.0087±4e-6ppm/°C(R2=0.961) which is consistent to findings in lipid-water based phantom
calibrations. Conclusion: We’ve demonstratedthe ability of monitoring temperaturechangesin bone marrow which would be a
great benefit in using image-guided thermal therapiesfor treatment of primary and metastatic bone neoplasms. The technique
possessesthe ability to monitor the water PRFseparate from the lipid, which alleviates the problemof lipid contamination in PRF
temperature mappingwith no time or SNR penalty. In addition, useof the lipid signalcan potentiallybe exploitedas an internal
reference to correctfor field-drif t or susceptibili ty errorsin temperatureestimation.


