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Purpose: A closed-loop MR-guidedlaserinducedthermaltherapy (LITT) systemhasbeen developedand validatedin largeanimals,
obtained 510(k) clearanceand undergoneinitial safetystudies in humans. In this work we outline the capabilitiesand potential
applicationsof the system,recent advancesand current challengesin MR temperature imagingfor guidanceof theseprocedures,
initial results in humansubjectsandcurrentwork in integrating thesystem with an interventionalMR suite. Methods & Materi als:
All imaging hasbeenperformedon 1.5T MRI scanners. Temperature wasmeasured in real-time usingMR thermographybasedon
the protonresonancefrequency shif t and used to control a high-power980-nm diodeactively-cooled laser for interstitial LITT. An
MR compatible targeting template, similar to that used for brachytherapydelivery, was developedand used to investigatethe
feasibility of performingMR-guided LITT in prostate using a caninemodel. Treatments in spine useda caninesarcoma model.
Intracranialtreatment in a caninemodel wereperformed to testthesafety of theequipmentandevaluatethelesionsover time prior to
commencing treatment of intracranial metastasisin patients. MR-guidedLITT usingMRTI feedbackwasalsoperformedin patients
with liver metastases. The systemwas integrated into a multi-modality interventionalsuite featuringa largebore 1.5T magnetand
floor mounted fluoroscopy unit for imageguided procedures. Results: Actively-cooled laser applicatorsfacilitate much more rapid
therapy delivery than previous laser technologyallowing 2-cm treatmentsto be completed in <90 seconds in many cases. MR
temperature imagingprovided valuable feedbackduring therapyallowing a more aggressivetherapydelivery. Procedureswerewell
tolerated in bothanimalandhumansubjects. Conclusion: MRI-guidedLITT is feasibleandsafe. MR temperature imagingprovides
a meansto eitherqualitatively monitorthetherapyor applyquantitativedosimetry which canaccuratelypredicttheregionof ablation.


