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PURPOSE

We analysed the effects of field size, depth, beam modifier and beam
type on the amount of in-field and out-of-field neutron contamination

for medical linear accelerators
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MATERIALS AND METHODS



RESULTS
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• Photo-neutron dose at central axis
increases with enhancement of field size.

• We observed a dramatic drop-off in
neutron doses at the distance of 10 cm
from the central axis in both Linacs.
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•30° physical wedge contribute to the contamination at central axis by 18%.

•30° motorized wedge contribute to the neutron dose at central axis by 60%.
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•Contributions of MLCs on neutron dose were about 55% in Elekta and 20% in Varian.
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•The central doses at the shallow depths
were higher than the deep central doses
as expected.

•For Elekta Linac, the central dose
readings at 10 cm depth were 58% of the
reading at 1 cm depth and 68% of the
reading at 5 cm depth, respectively.

•Varian Linac had similarly lower dose at
10 cm depth than shallow doses by the
factors of 0.48 and 0.64.
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•Electroneutron dose should be considered in electron energies higher than 18 MeV.



CONCLUSION
• The photo-neutron contamination generated in high energy medical Linacs has

evident dependency on treatment field size, beam modifiers, and tissue depth.

• The measurements indicated an increase in photo-neutrons with larger
treatment fields, while the inverse relationship was observed between depth in
tissue and the neutron dose.

• Beam modifiers, i.e. MLCs, physical and motorised wedges, contributed to the
contamination. A sudden drop-off was observed in peripheral region compared
with the dose at the central axis.

• The electro-neutron dose should also be taken into consideration during the
treatment with high electron energies.
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