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Introduction - the challenge

• Planning the radiation treatment for phantom TG119:
• Case 1: 1 field irradiation technique (photons, protons and

carbon ions): 0°.

• Case 2: 12-field geometry (photon irradiation only): every
30°.

• Planning the radiation treatment of a patient
„Alderson“:

• Case 1: 1 field irradiation technique (photons, protons and
carbon ions): X°.

• Case 2: X-field geometry (only for photon irradiation).



Comparison of 
phantom TG119 
case planning



1 field irradiation technique (photons, 
protons and carbon ions): 0°
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Photons Protons Heavy carbon ions

One field irradiation technique shows difference between used irradiation sources

(photons, protons, and heavy carbon ions). It is observed that photons have the

highest irradiance at the surface, and insufficient irradiation of deeply located target.



Proton and heavy carbon ion irradiation are comparable,
evaluating coverage of target and sparing organ at risk (core),
while 1 field irradiation with photons shows insufficient target
coverage and significant higher dose for the core.

1 field irradiation technique (photons, 
protons and carbon ions): 0° (2)
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Photons Protons Heavy carbon ions



12-field geometry (photon irradiation): 
every 30°
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Single field

Using a 12-field geometry gives a much better result than with a single photon field,

ensuring sufficient coverage of the target and less irradiation of core.

It was found that the 12-field geometry (photons) plan could be comparable with

single field of protons or heavy ions plans.



Comparison of
patient „Alderson“ 
case planning



1 field irradiation technique (photons, 
protons and carbon ions): 90° and 180°
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Photons
Protons Heavy carbon ions

Similar patterns to to those seen in the phantom TG119 can be observed when

comparing different types of particles. Comparing different angles shows that different

critical organs are affected in each case.



1 field irradiation technique (photons, 
protons and carbon ions): 90° and 180° (2)
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Photons Protons Heavy carbon ions90 ° 90 ° 90 °180 ° 180 ° 180 °

The choice of the geometry of the fields is very important to ensure the sufficient coverage of the
target, sparing organs at risk. 



X-field geometry (only for photon irradiation)
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4 fields (every 90°) 12 fields (every 30°)

More fields concentrate the radiation on the 
target, delivering a lower dose to healthy 
surrounding tissue, but the volume of 
radiation increases and critical organs are 
more likely to be affected. 



X-field geometry (only for photon irradiation)
(2)
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4 fields (every 90°) 12 fields (every 30°)



Conclusions
Protons and heavy (carbon) ions mostly were
comparable, ensuring sufficient coverage of the target and
sparing organs at risk.

Sufficient target coverage could be reached using multiple
photon fields and it makes the treatment partly
comparable to protons and carbon ions irradiation.

Also, during these practical tasks it was observed how
important it is to know dose constraints of critical organs,
since it influences a choice of treatment technique and/or
treatment planning geometry.



Thank you for your 
attention :)


