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Modern radiother apy aims to escalat e the dose to the tumour while
ninimising the dose to the surro unding organs at risk. This requires
two major steps: 1) brin ging radiot hera py fully under image guidance
by using anatomi cal images in the whole radiothera py cycle: treatment
preparation, tre atment deliv ery, tr eatment response assessment and
t reatment follow up. 2) Opti mise th e spatial dose distribution using
| MRT or protons.

Proton therapy leads to a lo wer int egral dose and is especially
advantegeous for small tumours and tumours close to critical organs.
However, it stil | requir es i maging for the whole cycle of

r adiotherapy. One may even argu e that image guidance is more

i mportant when the Bragg peak of proton therapy is maximally exploited
to generate hi gh dose gradients. Then the actual depth of the tumour
r elative to the pati ent' s surfac e is crucial since small deformations
in the anatomy can |lead to |arge dose differences.

MRI offers  optim al soft -tissue contrast for guidance. Cl early,

i ntegrating a prot on accelerator and MRI faces technical hurdles.

From preceeding rese arch on combini ng a 1.5 T MRI and a conventional
accelerator we know that the impact of the magnetic field on the dose
distribution is one of the hurdl es to take. This paper addresses the
magnetic  field dose effe cts for pro ton irradiation in the presence of
a 0.5T transvers e magnet ic field

Geant4 simulatio ns show that the dose distribution at 0.5 T is not
affected serious ly. In homogeneous tis sue, the beam is tilted
slightly, due to the Lorentz force on protons. At tissue - air
i nterfaces, retu min g secondary ele ctro ns cause a major dose effect

for photon thera py. However, for proto ns, this effect does not exist
due to the very low (<2 keV) energy of the secondary electrons.

In sumnary , proton the rapy can benefit from MRI guidance and the dose
distribution is not seri ousl y hampered by the magnetic field.



