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Dear editors,

With special interest, we read the recently published work
by Kato et al.1 In general, we believe that a validation of the
activation data from the commonly used databases is needed
for any high-accuracy application in medical physics.

In the abstract, Kato et al1 outlined the goal of the
study as to “identify the induced radionuclides produced
from dental metals in proton beam therapy.” However,
the radionuclides produced in metal implants can be
taken from nuclear physics databases, similar to what was
done for titanium in the past.2,3 In general, we appreciate
that the authors were able to identify several radionuclides
to confirm our work and add more of them, not detected
due to the long delay between activation and measure-
ment in a previous study.3 The authors commented on
potential side-effects of radioactivation of the implants. In
our opinion, this question can easily be answered by sim-
ple calculation with validated production cross sections.
After a couple of days, the activity will reach the back-
ground level.3 Radioactivity at the environmental level
should not have any effect on the clinical outcome.

Furthermore, the authors compared their measurements
using Monte Carlo simulations, which of course were based
on the reported cross sections. At this point, it might be
more interesting to calculate activation cross sections from
the activity. As the presented study featured a high-purity
germanium detector, which facilitates a high accuracy level
in terms of count rate and geometric efficiency,4 the calcu-
lation of cross sections may help to improve the reliability
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of simulations. In the past, the reliability of the cross-sec-
tion data were questioned5,6,7 (and references therein), and
thus, experimentally determined cross-section data are of
high interest. Uncertainties of cross sections directly trans-
late in uncertainties of Monte Carlo simulations.

In conclusion, we think there is need for more studies
in the field of radioactivation by proton fields. These
should address the sparse cross-sectional data and aim to
confirm or even reduce the uncertainties.
Disclosures
The authors declare that they have no known compet-
ing financial interests or personal relationships that could
have appeared to influence the work reported in this paper.
References

1. Kato R, Kato T, Narita Y, Sasaki S, Takayama K, Murakami M. Iden-
tification of induced radionuclides produced from dental metals in
proton beam therapy for head and neck cancer. Adv Radiat Oncol.
2023;8: 101153.

2. B€acker CM, B€aumer C, Bley A, et al. Proton beam range verification
with secondary radiation from titanium implants. In 2019 IEEE
Nuclear Science Symposium and Medical Imaging Conference (NSS/
MIC), Manchester, 2019.

3. B€acker CM, B€aumer C, Bley A, et al. Towards using secondary
gamma-rays from proton-induced radioactivation of titanium
implants for off-line field verification. Nucl Instrum Methods Phys
Res B. 2021;492:56-63.

4. Gastrich H, G€oßling C, Klingenberg R, et al. The Dortmund
Low Background Facility—Low-background gamma ray spec-
trometry with an artificial overburden. Appl Radiat Isot.
2016;112:165.
ican Society for Radiation Oncology. This is an open access article under

http://crossmark.crossref.org/dialog/?doi=10.1016/j.adro.2023.101366&domain=pdf
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0001
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0001
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0001
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0001
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0003
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0004
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0004
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0004
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0004
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0004
mailto:maximilian.baecker@uk-essen.de
https://doi.org/10.1016/j.adro.2023.101366
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.adro.2023.101366


2 C.M. B€acker et al Advances in Radiation Oncology: November−December 2023
5. B€acker CM, Horst F, Adi W, et al. Experimental consolidation and
absolute measurement of the C-nat(p,x)C-11 nuclear activation cross
section at 100 MeV for particle therapy physics. The European Physi-
cal Journal A. 2021;57:1-11.

6. B€acker CM, B€aumer C, Gerhardt M, et al. Measurement of nuclear
activation cross sections of protons on natural carbon for proton
beam energies between 100 and 220 MeV. Nucl Instrum Methods
Phys Res B. 2019;454:50.

7. Horst F, Adi W, Aric�o G, et al. Measurement of PET isotope produc-
tion cross sections for protons and carbon ions on carbon and oxygen
targets for applications in particle therapy range verification. Phys
Med Biol. 2019;64: 205012.

http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0005
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0005
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0005
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0005
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0005
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0006
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0007
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0007
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0007
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0007
http://refhub.elsevier.com/S2452-1094(23)00194-X/sbref0007

	In Regard to Kato et al
	Disclosures
	References


