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HIFU has long been known to offer the potential of very precise“Trackless lesioning” but hasonly recentlywith the currenthigh
quality methodsof medicalimaging,becomea practicalpossibili ty for clinical treatment.

Focusedultrasoundusesultrasound energyfor tissueablation.When thesoundwaves arefocusedto a small volumein thebody, the
intensity is high andthetemperatureat thefocal point risesto 70-95ºC,high enoughto ablatethetissue. Propertreatmentdesignwill
ensurethat theenergy density will be high at the focal point but low at other locations,andthusavoidingdamagesto nearbynormal
tissues.

Thevolumeof ablation(lesion)following a single HIFU exposureis smalland will vary according to transducercharacteristics,but it
is typically cigar shapedwith dimensionsin the order of 1-3 mm (transverse)x 8-15 mm (alongthe beam axis). To ablateclinically
relevantvolumestheselesionsmust beplacedsideby side systematically to “paint out” thetargettumor.

Simply calculating an optimal treatment plan is not enoughto ensure optimal outcome. Patient anatomic variability and tissue
inhomogeneities havebeen shown to producevastly differentresponsesto thermalenergy deposition, especially deepin the body.
High quality imaging techniquescan provide precise visualization and localization of the tissue damage.MR images enable the
physicianto localize the tumorandplan thetreatment in the full 3 dimensions.Real-timeMR thermometrycanprovidean indication
of tissuedamageif critical temperaturesareknown.

In several centers worldwide, HIFU is now being usedclinically to treatment solid tumors(both malignantand benign), including
thoseof the brain, breast, liver, kidney, prostate, bonematastases, pancreasandsoft-tissuesarcoma. The MRgFUSunit is currently
availablefor clinical applications.

This lecturewill providean overviewof MrgFU andintroducethe equipment that is commerciallyavailablefor clinical applications
in cancertreatment.

Educational Objectives:
1. Theprinciplesof MRgFUS
2. Advantages andlimitationsof MRgFUS for tissueablation
3. Potentialclinical applicationsof MRgFUS for cancertreatment


