AbstractlD:8864Title: A Novd Approachto Multi-ParametriddynamicChanical Shift
Imaging

Purpose: To integrate moden super-resolution spectralquantfication techniqueswith multi-echo magretic resonancemaging in

order to provide multi-paranetric chenical shift imaging in reattime. Methods and Materials: A techngue integratingthe
Staglitz-McBride algorithm and Caudy’'s Calculus of Residueswas developedo determire the proton resonancdrequencyPRF),

T2*, and T1-wieghtedamplitude for multiple speciesn a chemicalshift MR signalencodedisingmultiple gradientectoes. Monte
Carlo simulation was implemened evaluatingthe performanceof the algorithm undervarying acqusition pamametess and resuls
comparedo the CramerRaolower bourd (CRLB). The PRF valuesin a mayonnaig-lemon juice phanbm were measued during

heating denonstrding the ahlity of pefforming PRFthermanety in the presencef lipid. Phaniom scars were perfomed comparing
the T2* valuesfrom this technique andfrom spoiled gradient echd SPGR) acquisitiors. To demongratethe useof this technique for

tempeature imagingin vivo, an imageguidedlasertreamentin a caninebrain was perfomed. Temperaturenapswere createdat
spdial resolutiors of 1.5x1.5xmn? every five seconds in addition to T1-weighted and T2* imagesproviding multi-parametic

monitoling during treatment Results: Thetechngueachieveghe CRLB denpnstratng robustegimation of the PRFandT2* in the
presene of noise. The uncetainty of the technique wastheoreically and experimentalf shown to be inversey propotional to the
imageSNR The mayonraiselemon juice phanbm showeda PRF shift with tenperature consistentto publishedliterature. T2*

valuesprovidedby thetechniquedid not statistically differ from SPGRbase& T2* mapping Monitoring of the canire brain treatment
was suceessful providing highly sensitive tenperaturemeasurenents. T2*-correctedT1-W imagesdetecteda treatmentinduced
hemorrhage denonstratirg the importanceof multi-paranetric monitoring. Conclusion: A techniqueis presentedhat provides

chemtal shift imaging at higher spatiotenporal resolitions than what was previously avaiable The ability of this techngue to

provide multiple paranetersdemongratesgred promisefor imageguidedthernal themapies.



