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Purpose: Thehybrid MRI-linac unit underconstruction at our institute consistsof a uniquerotatingbi-planar(RBP)geometry where
a linac is coupledto theopenendof a 0.2 T permanentmagnetandtheentire structurerotatesaboutthepatientasa unit. Monte Carlo
(MC) simulationsthatincorporate theinfluenceof the magnetic field in this geometry havedemonstratedsmall perturbationsto
patient specific dosedistributions. This work takesadvantageof theconstantdirection of thenetLorentzforcein theRBPgeometry
to derive anelectrondensity-scaled doseshifting algorithm that will quickly andaccuratelyincorporatemagnetic field effectsinto the
treatment planningprocess. Method and Materials: MC simulationsof theprojection of a 6MV photon beamonto a slab phantom
with a central slabof variable electrondensitywereperformedusing DOSXYZnrc with macrosinvokedto accountfor thechangesin
electronvelocity dueto theLorentzforcefor eachtransportstep. Dose profilesat 0.2T wereshiftedin thedirectionof theLorentz
forceuntil a minimumdif ferencewith 0.0 T profileswasobserved.From this we derivedanelectrondensityscaled-shift function.
This function wasapplied to a four field brain plancalculatedby thetreatmentplanningsystemand theresults werecomparedto full
MC simulations. Results: Theshift correction reasonablyreproduced magnetic field effectson doseprofiles for relative electron
densities downto 0.3. The shift correctionaccuratelyaccountedfor dose perturbationswithin thepatient’s bodyfor thebrain plan.
Conclusion:Magnetic field induceddoseperturbationsfor theMRI-linacsystemat our centreresult in a shift of dosein thenet
Lorentz forcedirection, which canbequickly accountedfor using a shift of thedosedistribution basedon therelativeelectrondensity
of thelocal medium.


