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# 1 Suspected for Malignancy and Malignant cases in the preliminary baseline survey
(PBLS) and the first full-scale survey (1st FS5) diagnosed by fine needle aspiration cytology

No. of Suspected for Malignancy and Malignant cases 116 71

Male/ Female 39/ 77 32/ 39

Mean age = SD at the secondary examination 17.3*2.7years 16.9%3.2 years
{minimum — maximum) (8-22 years) (9-23 years)
Mean age = SD at the time of disaster 149*2.6years 12.6*3.2 years
(minimum — maximum) (6-18 years) (5-18 years)
Mean tumor size = 5D 13.9*78mm  11.1*56mm
{minimum — maximum) (5.1-45.0mm)  (5.3-35.6 mm)

PBLS, the Preliminary Baseline Survey; 1st FSS, the first Full - scale Survey.

MRS DHE XA 13 BRI TATIRA T 310 44 (56.2%) . & 1 BIAKHAET 944 (452%).
ERAUIEITMAET 214 3.8%). 1 HAKHRAE MA2EH) Tle4 (7.7%) Toh-o
7o i TEMEEROCIIATRAETI04 (1.8%). 1 EIAKHRE (RE2FRIH) T64

(2.9%) . "HEMEIIEITIRAE T 106 4 (19.2%) . 3 1 BIAKKRAE (MRA2EIE) T654
(31.3%) Thotz (£2) Y,

# 2 Fine cytologic interpretation by the Bethesda System

__

| ND/ UNS 23 (4.2%) 14 (6.7%)
Il Benign 310 (56.2%) 94 (45.2%)
Il AUS/ FLUS 21 (3.8%) 16 (7.7%)
IV FN/ SEN 82 (14.9%) 13 (6.3%)
V SEM 10 (1.8%) 6 (2.9%)
VI Malignant 106 (19.2%) 65 (31.3%)
Total 552 208

PBLS, the Preliminary Baseline Survey; 1st FSS, the first Full-scale Survey; ND, Nondiagnostic;
UNS, Unsatisfactory; AUS, Atypia of Undetermined Significance; FLUS, Follicular Lesion of
Undetermined Significance; FN, Follicular Neoplasm; SFN, Suspicious for a Follicular
Neoplasm; SFM, Suspicious for Malignancy.
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138 (Bl DIEAR T ZE BFEHT TIL, BRAFEZEH73 96 B (69.6%) & b2 <. RET, NTRK,
ALK E DR T DT Z RO T2 DT 23 B (16.7%) . BRAF"E 8 BB T RO WT I
RO T=DIX 19 B (13.8%) Tholo, £io, Fx=v /) 74 VFEGEHKIZEZ AL
RET/PTC3 WAG - FHERIT DT 1 flTh-72 (K3) ©),

il %)
BRAFVEWE 96(69.5)
|RET/PTCI 8(58)
ETVE/NTRKZ | [ sa3)
STRM/ALK ' I [ 2014
RET/PTC3 ' | [ 100m
AFAPILZ/RET 10.7)
PPFIBPZ/RET | | [ 1en
KIAA1217/RET 10.7)
ARFP/RET | | [ 10m
SOSTM1/NTRK3 | I| [ 10m |
TPR/NTRKI | [ 10
Unknown | 19(13.8)

E 3 The plot of genomic alterations in 138 cases

AR BILART ORI 138 1D 5 © HURBRFLERRE  (Papillary thyroid cancer) 7% 136 5], K431t
Ji&  (Poorly differentiated carcinoma) 7% 1 i, Others (Chromophobe renal cell carcinoma-like thyroid
carcinoma) 7% 1 il Toh o7z, HARMRFLEDE 1A (Classical) 73 125 i, @i FLER

(Cribriform-morular variant) 7% 4 i, JEMaFLEHkE (Follicular variant) 7% 3 il OVF AAERE(LRY
FLIE (Diffuse sclerosing variant) 75 2 ffil, FEEAUFLEVE (Solid variant) 232 I ThHh -7z, F =
W) TA Y TEL B DN FRITFLERE TV e (£ 3)
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#% 3 Histopathology and Genome Alteration in 138 Cases

Mutation analysis (n=138) No of Cases
(0]

Papillary thyroid cancer(n=136)

Classic (n=125) BRAFV600E 96 (69.6)
RET/PTC1 7(5.1)
RET/PTC3 1(0.7)
AFAP1L2/RET 1(0.7)
PPFIBP2/RET 1(0.7)
ETV6(ex4)/NTRK3 6(4.3)
SQSTM1/NTRK3 1(0.7)
TPR/NTRK1 1(0.7)
STRN/ALK 1(0.7)
Unknown 10(7.2)
Cribriform -morular variant (n=4) Unknown 4(2.9)
Follicular variant (n=3) RET/PTC1 1(0.7)
STRN/ALK 1(0.7)
KIAA1217/RET 1(0.7)
Diffuse sclerosing variant(n=2) Delta RFP/RET 1(0.7)
Unknown 1(0.7)
Solid variant (n=2) Unknown 2(1.5)
Poorly differentiated carcinoma(n=1) Unknown 1(0.7)
Others (n=1) Unknown 1(0.7)

BRAF"EZS B2 A5 U7~ 96 5l & BRAF BFAEA 42 D s HEHI BT, ATHRAE & Atk
EH (ME2FEBERBIO3IER) ORI BRAFE B DI R RICHBEEEZIRD N> T
(p=0.3344) (£ 4),

3%4 Association of the BRAFY6%%F Mutatioin with the Period of Survey of 138 Cases

All BRAFVeooe | Wild-type
BRAF

(n=138) (n=96) (n=42)
Firstround 89 59(66.3) 30(33.7) a0.3344
survey
Second- 49 37(75.5)  12(24.5)
and third-
round
surveys

2Chi-square test

F72. BRAFVEE R385 - BFARIR A AT B AR O N A L 0 b A B ICHEEEN/NE L
(p<0.0001), U L/ 3Hi#EENZL Y (p=0.0026) Z ERHLMNITR-7- (£5),
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5 Association of the BRAFVE%F Mutatioin With Clinicopathological Features of 138 Cases

Age (at surgery)

Median (range) 18 (9-23) 18.5 (13 -23) 17 (9-22) 0.0043
Age (at disaster: March 11,

2011) 14.5 (5-18) 14.5 (8-18) 14 (5-18) 0.0776
Median (range)

Sex

Male 52 (36.6) 41 (42.7) 11(26.2)

Female 86 (63.4) 55 (57.3) 31(73.8) 0.0654
Female/Male 1.65 1.34 2.81

Size (mm) 153 £8.9 128 6.8 20.9 £10.5

<10.0 38 (27.5) 36 (37.5) 2(4.8) <0.0001
>10.0, €20.0 79 (57.2) 54 (56.3) 25 (59.5)

>20.0, <40.0 18 (13.0) 4(4.2) 14 (33.3)

>40.0 3(22) 2(21) 1(2.4)

PEx factor

PEXO 74 (53.6) 56 (58.3) 18 (42.9)

PEx1 63 (45.7) 39 (40.6) 24 (57.1) 0.1748
PEXX 1(0.7) 1(1.0) 0(0)

pT factor

pTia 22 (15.9) 21(21.9) 1(2.4)

pTib 47 (34.1) 35 (36.5) 12 (28.6) 0.0001
pT2 5(3.6) 0(0) 5(11.9)

pT3 64 (46.4) 40 (41.7) 24 (57.1)

pT4 0(0) 0(0) 0 (0)

PN factor

pNO 29 (21.4) 13(13.5) 16 (38.1) 0.0026 (pNO vs pN1)
pN1 109 (78.6) 83 (86.5) 26 (61.9)

pNia 91 (65.5) 75 (78.1) 16 (38.1) 0.0015 (pN1a vs pN1b)
pN1b 18 (13.1) 8(8.3) 10 (23.8)

M factor

Mo 135 (97.8) 96 (100) 39 (92.9) 0.0268
M1 3(2.2) 0(0) 3(7.1)
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United Nations Scientific Committee on the Effects of Atomic Radiation: UNSCEAR) 2013 345 E(C
X o THHM & A7 R BRI IR B D 7 — & 2 B CTHENT 21T 5 7=, UNSCEAR T, FLRBRIZIL
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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 I-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.

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""’E 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/PTCS3.
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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.
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