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Radiation dose assessment using deciduous teeth collected from children
in Fukushima
Keiichi Sasaki
(Vice president of Tohoku University, Professor of Tohoku University Graduate School of
Dentistry)

By the end of October 2020, we had collected 7,081 exfoliated deciduous teeth from
children living in Fukushima and reference prefectures. We used an imaging plate to
measure the teeth for radioactivity (expressed in terms of quantum level; QL) and
epidemiologically assessed the data using multivariate regression analysis. For some of
the teeth, a germanium detector and a lowbackground gas-flow counter were utilized to
measure the activity concentration of radionuclides that emit gamma rays (4°K, 137Cs,
134Cs, and natural radionuclides in the uranium and thorium series) and beta rays (°*Sr),
respectively. Deciduous teeth formed prior the Fukushima Daiichi Nuclear Power Plant
(FNPP) accident showed no regional differences in radiation dose (QL value) between the
Fukushima and reference prefectures. The maxillary anterior teeth had higher QL values
than did other types of teeth. QL values did not vary by gender and neither did they
correlate with age at the time of the FNPP accident, length of time teeth were in the oral
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cavity after the FNPP accident, and air dose rate in the areas where the children lived.
We found that artificial radionuclides G.e., °Sr and 137Cs), as well as natural radionuclides
(e.g., 40K and daughter nuclides in the 238U and 232Th series), contributed to the
generation of radioactivity in teeth. Among artificial radionuclides, 137Cs was detected in
7 of 9 samples and °Sr was detected in all samples examined. The artificial radionuclides
observed might not have originated from the FNPP accident but from past nuclear weapon
tests, because they were detected even in teeth that had formed and exfoliated prior to
the FNPP accident. Furthermore, the artificial radionuclides were detected even in the
teeth from reference prefectures, where effects of the FNPP accident were considered
negligible. The present findings will be indispensable for future studies on the teeth
formed after the FNPP accident; those teeth are expected to exfoliate over the next several
years and may be more contaminated with radionuclides than the teeth collected for this
study. The percentage of teeth formed after the FNPP accident has been rising since 2016;
however, the QL values of those teeth had not shown any signs of an increasing till now.

Further studies are required to confirm this.
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