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Purpose:
In cooperation with Elekta Oncology and PhilipsMedicalSystems,we havedesigneda 6 MV radiotherapysystemwith 1.5 Tesla(T)
MRI guidanceduringtheactual treatment.In this system, thepatientwill be irradiatedin thepresenceof a 1.5Tmagnetic field, which
will influencetheradiotherapydosedistribution.

Method and Materials:
The influenceof the magnetic field on the dosedistribution has beendetermined using GEANT4 Monte Carlo simulations on
geometric water phantoms. The simulationshavebeenvalidated by comparison to dosemeasurementsin the presenceof a magnetic
field. Additionally, IMRT treatment planshave beencalculatedfor threepatientanatomies(prostate,larynx andoropharynx). Fluence
optimizationwasperformedon the basis of pre-calculatedbeamletkernels, resulting in theoptimal dosedistribution with andwithout
a magneticfield.

Results:
Resultsshow that when irradiating in the presence of a 1.5T magnetic field, the build-up distanceis reduced,the penumbradose
profile becomesasymmetric and the electronreturn effect (ERE) causesstriking doseincreaseat all tissue-air boundariesdue to
electrons returning into the patient.The build-up distanceand the ERE strongly dependon the surfaceorientation.Also, the ERE
characteristicsstrongly depend on the magnetic field strength. The validation study shows that the GEANT4 simulationswith
magneticfield are in agreementto measurementswithin 3%. IMRT optimized dosedistributionswith and without a 1.5T magnetic
field show that,in spite of all magneticfield dose effects,thesametargetcoverageandsparing of organsat risk canbeachievedwith
andwithout a 1.5Tmagnetic field.

Conclusion:
Irradiating in thepresence of a magneticfield results in distinct magnetic field doseeffects. However,usingIMRT and multiple beam
directions,a 1.5Tmagneticfield doesnot compromisetheability to achieve desireddosedistributions.


