
AbstractID: 6617 Title: Development of a linac-MRI system for real-time ART

Purpose: To describethenoveldesign of thecoupling anof MRI to a medicallinac to providereal-timetrackingof thetumor and
healthy tissuesduringirradiationby thetreatmentbeam

Method and Materials: Various embodimentsaredefined in our patents(Fallone,Carlone,Murray) to avoidmutual interference
betweentheMR andthelinac. Our methodallows rotation of a linacwith respectto thesubjectto allow irradiation of thesubject
from any anglewithoutdisturbing themagnet homogeneity. Magneticshielding of thelinac preventsdisturbancefrom theMRI. RF
signalshielding,modificationsthe RF-signal triggering andpulseshapingareusedto minimizelinac interferenceof MRI RFread
sequences. Various Monte Carlo calculations(EGS4NRC andPenelope) andfinite-elementanalyses (Comsol)are performedin all
designstages. 

Results:Theinitial designfor thehuman systeminvolvesa bi-planarMRI with 65 cm openingto allow rotationof theshoulders
within thebore.A short 6 MV waveguide is coupled to oneopenendof theMR, and a beam-stopanda projection imagingdevice(eg,
flatpanel) is coupled to the other end. Rotation is provideby two concentricrings,and thepermanent-magnetdesign is preferredin
the initial stageto providestability andlack of electricwiring in therotation process.Low fieldsallowsverysmallfringefields to
minimizelinac interference yet with adequate imagequality of soft tissuefor lungs,prostate,GBM, etc. Mutual interferenceissues
andotherissuesarising externally arecalculatedandresolved.

Conclusion: We haveshown thedesignto be a practical, viableandrealizablewithin a reasonabletime frame.Our otherpresentations
detail resolutionsto mutualMRI-linac interferences.


