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PURPOSE: Thepurposeof this studywasto introduce theframeless3 TeslaMRI

imagesinto theLGK planningthrough normalizedmutual-informationimageregistration.

METHODS and MATERIALS : Treatmentplanningat LGK facilities is typically done

from relatively low-field MRI imagessincehigh-field MRI equipmentis rarely available.

Yet, 3 TeslaMRI provides muchhigher resolution andwould bebettersuitedfor

treatmentplanning. To provide3T imagequali ty at LGK facilities,we haveregistereda

frameless3T MRI on a conventional low-field imagetakenwith theheadring in place.

Theregistration wasdoneby determining a best transformationmatrix with six degrees

of freedomthroughminimizing a costfunctionaccordingto thesimulatedannealing

algorithm. Theproperly transformed 3T images were superimposedon thelow-field

imagesof thehead, while leaving thefiducial markersin place. These‘reframed’ 3T

MRI imageswereusedli ke ‘standard’MRI imagesfor contouringandtreatmentplanning.

RESULTS: For aninitial testof this approach,we obtainedtwo conventionalCT scans

of anin-housebuilt head phantomthat was equippedwith a total of ninemarkers(six

imbeddedandthreesurface markers). WhenthesecondCT scan,which was obtained

after the phantomhadbeenrotatedand shifted,wasregisteredaccordingto thedescribed

procedure, all 9 markerscoincided within one or two pixels. In a subsequentclinical test

usinga 1.5Tanda 3T MRI scan, theaccuracyof registration wasverified by comparing

theregisteredsuperimposedimages on a total of 56 slices. Prominentstructuresthat

couldbeclearlyseenon bothscansagreewithin 2-3 pixels. Thewholeprocedurecanbe

donein about15 minutes.

CONCLUSIONS: Theproposedmethod allowstheuseof frameless 3T MRI imagesfor LGK

procedures.


