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Purpose: A closed-loop MR-guidedlaserinducedthermaltherapy (LITT) sydem hasbeean developed and validatedin largeanimals,
obtaired 510(k) cleamnceand undegoneinitial safety studiesin humans In this work we outline the capabilitiesand potentid
applcationsof the system,recent advartesand current challengesn MR tempeature imagingfor guidanceof theseprocedues,
initial reaults in humansubjectsandcurrentwork in integrding the sysemwith aninterventionaMR suite. Methods & Materials:
All imaging hasbeenperformedon 1.5T MRI scannes. Temperatire wasmeasued in reattime usingMR themographybasedon
the protonresonancdrequendg shift and usel to contol a high-power980-nm diode actively-cooled laser for interstitial LITT. An
MR compatible targetingtemplde, similar to that used for brachytherapydelivery, was developedand usedto investigatethe
feasibility of performingMR-guided LITT in prostte using a caninemodel. Treatrments in spine useda canine sarcona model.
Intracranialtreatnmentin a canne model wereperformed to testthe safdy of the equpmentandevaluatehelesonsovertime prior to
commening treatnent of intracranial metstasisin patients. MR-guidedLITT usingMRTI feedbaclkwvasalsopeformedin paients
with liver metastases The systemwas integraed into a multi-modality interventionalsuite featuringa large bore 1.5T magnetand
floor mountd fluoroscopy unit for imageguided procedures. Resuts: Actively-cooled laser applicatorsfacilitate much more rapid
theragy delivery than previous laser technologyallowing 2-cm treatmentsto be conpleted in <90 secads in many cases. MR
tempeature imagingprovided valuable feedbackduring therapyallowing a more aggressivetherapyddivery. Proceduresverewell
toleratal in bothanimalandhumansubjects. Conclusion: MRI-guidedLITT is feasibleandsd&e. MR temperatugimagingprovides
ameansto eitherqualtatively monitorthe therapyor apply quanttativedosimety which canaccuately predicttheregionof ablation.



