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Abstract

The Fukushima Daiichi Nuclear Power Plant accident occurred on March 11 2011, following the Great
East Japan Earthquake and tsunami. Radioactive materials, including 1-131, were released into the
environment after the accident. Shortly after, the prefectural government initiated the Fukushima Health
Management Survey for monitoring the long-term health conditions of the residents of Fukushima
Prefecture. In the survey, thyroid ultrasonography was scheduled for all people aged 18 years or younger
who were living in Fukushima Prefecture at the time of disaster. The total number of examinees was
approximately 370,000 in the Preliminary Baseline Survey (PBLS), and 380,000 in the first Full-scale Survey
(FSS). First, thyroid ultrasonography was performed as the Primary Examination. When a thyroid nodule
that meets the fine needle aspiration cytology (FNAC) guideline is detected, thyroid FNAC is performed.
By the end of June 2017, the cytological specimens of 187 examinees had been interpreted as Malignant
or Suspicious for Malignancy (SFM). In this article, the cytological results of whole categories are
presented using the criteria of The Bethesda System for Reporting Thyroid Cytopathology. The total
numbers of examinees with SFM or Malignant in PBLS and at the first FSS were 106 (62.0%) and
71 (38.0%), respectively.
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We analyzed 138 patients who had undergone surgery between 2013 and 2016 at Fukushima Medical
University. Postoperative pathological diagnosis revealed 136 (98.6%) cases of papillary thyroid cancer
(PTC). The BRAF""F mutation was detected using direct DNA sequencing in 96 (69.6%) of the thyroid
cancer cases. However, RET/PTC3 rearrangement was only observed in one (0.7%) case. The BRAF"*"’E
mutation was mainly detected in residents of Fukushima, which was different from post-Chernobyl PTC with
RET/PTCS.

We grouped participants according to estimated absorbed doses in each of 59 municipalities in Fukushima
Prefecture, based on The United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) 2013 report. No dose-dependent pattern emerged from the geographical distribution of
absorbed doses by municipality, as estimated by UNSCEAR, and the detection of thyroid cancer among
participants within 4-6 years after the accident. Ongoing surveillance might further clarify the effects of low-
dose radiation exposure on thyroid cancer in Fukushima.

The difference in pathological features that indicate biological behavior of PTC between the radiation-
related and sporadic groups from Ukraine, together with the lack of such in the two groups from Japan,

strongly suggest a nonradiogenic etiology of PTC from Fukushima and other Prefectures.
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