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BACKGROUND: Proton therapy of supertficial targets often require the addition ot a range shifter (RS) to bring the proton

energies 1n the necessary range, at the cost of neutron production. These neutrons are a concern due to their high

radiobiological effectiveness and the risk for second cancer induction.

PURPOSE: To evaluate the neutron dose increase due to RS in patients treated with proton beam scanning (PBS).
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Fig. 1. Shallow target (4 cm
depth, 84.4 cm? volume) in
brain.

Fig. 2. MC voxel phantom
created from CT images using

the Schneider method (1).

Simulation layer by layer.
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assessed separately.
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