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

Purpose: To describehenoveldesgn of the couping anof MRI to a medicallinac to providereaktimetrackingof thetumor and
healthy tissueduringirradiation by thetreamentbeam

Method and Materials: Vairous enbodimentsaredefinal in our patentgFallone,Carlone Murray) to avoid mutual interference
beweenthe MR andthelinac. Our methodallows rotation of alinacwith respecto the subjectto allow irradiation of the subject
from any anglewithoutdisturbing the magret homogendly. Magneticshielding of thelinac preventgistubancefrom the MRI. RF
signalshielding, modificationsthe RFsigral triggering andpulseshapingareusedto minimizelinac interference of MRI RFread
seqien@s Various Monte Carlo cdculations(EGS4NRC andPenrelope) andfinite-elementanalyse (Comsol)are peformedin all
designstages.

Results: Theinitial designfor thehuman systeminvolvesa bi-planarMRI with 65 cm openingto allow rotationof theshoulders
within thebore.A shot 6 MV wavegude is couded to oneopenendof the MR, and abeamstopanda projection imagingdevice(eg,
flatpand) is cougded to the other end. Rotatbnis provide by two concentriaings,and the pemanent-magnetdesgn is preferredin
the initial stageto providestabilty andlack of electricwiring in therotation process.Low fieldsallowsvery smallfringefieldsto
minimizelinacinterferene yetwith adequagimagequality of softtissuefor lungs,prostate, GBM, etc. Mutualinterferenceissues
andotherissuesarising externdly arecalcubtedandresobed.

Conclusion: We haveshown the designto be a practical viableandrealizablewithin areasonabléime frame.Our otherpresentations
detail relutionsto mutualMRI-linac interferences.



