AbstractID:7277Title: Registraion of framelesdigh-field MRI to low-field frame
bearng MRI imagesin Leksdl Gammaknife radiosurgey

PURPOSE: The purposeof this studywasto introduce theframeless3 TeslaMRI
imagesinto the LGK planningthrough normalizedmutud-informationimageregistration
METHOD Sand MATERIALS : Treatmentplanningat LGK facilitiesis typically done
fromrelativdy low-field MRI imagessincehigh-field MRI equipmentis rarely avalable.
Yet, 3 TeslaMRI provides muchhighe resolution andwould be bettersuitedfor
treamentplanning To provide3T imagequdity at LGK facilities, we haveregistereca
framekss3T MRI on aconventionalow-field imagetakenwith theheadring in place.
Theregistraton wasdoneby determining abeg transformatiormatrix with six degres
of freedomthroughminimizing a costfunctionacordingto the simulatedannealing
algonthm. Thepropety transforme 3T images were superimposedon the low-field
imagesof thehead while leaving thefidudal markersn place Thesereframed’ 3T
MRI imageswereusedlike ‘standard’MRI imagesfor contouringandtreatmentplanning.
RESULTS: For aninitial testof this approachwe obtainedwo conventionalCT scans
of anin-housebuilt heal phantomtha was equippedwith atotal of nine markers(six
imbeddedandthreesurfa@ makers). WhentheseondCT scan,whichwas obtained
after the phantom hadbeenrotatedand shifted,wasregsteredacordingto thedescrited
procedue, all 9 markerscoinaded within one or two pixels. In asubgquentclinical ted
usingal.5Tanda 3T MRI scan, theaccuracyof regstraion wasverified by comparing
theregsteredsuperinposedmages on atotal of 56 slices Prominentstructureghat
couldbeclearlyseenon bothscansageewithin 2-3 pixels. Thewhole procedurecanbe
donein aboutl5 minutes.

CONCLU SIONS: Theproposednethal allowstheuseof frameles 3T MRI imagesfor LGK

procedures.



