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Bringing the heavy: carbon ion therapy in the

radiobiological and clinical context
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Conclusions

In summary, carbon ion therapy is recommended for
tumors, some of which are described here, that are
radioresistant and/or located close to critical structures.
The use of carbon ion therapy is sensible, when the
advantages of using carbon ions outweigh the thera-
peutic advantages that can already be obtained with
fractionated photon RT. Future clinical trials should be
aimed at the comparison of photon, proton and carbon
ion treatment in conjunction with the identification of
molecular biomarkers of hypoxia, and metabolism, in
an effort to achieve optimal patient selection (Figure 5).
With the dawn of personalized medicine, those tumors
that have traditionally responded well to other radiation
species should continue to be treated with those spe-
cies, while the rare or non-responsive malignancies

should be treated with carbon ions in a patient specific
manner. Furthermore, the expansion of carbon ion
treatment facilities should be undertaken in the United
States.
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