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• The Japanese general public became particularly 
concerned with the possibility of an increased risk of 
childhood thyroid cancer similar to that observed 
following the Chernobyl nuclear accident. 

• Although radiation exposure level in Fukushima is 
deemed to be much lower than that in Chernobyl, the 
survey was required not only for scientific perspective 
but also for social demand.

• Since thyroid ultrasound examination make a high 
possibility of overdiagnosis, a standard protocol is 
desired to suppress harm of overdiagnosis even though 
no adequate screening guideline. 

Background of necessity of thyroid 
ultrasound examination survey in Fukushima



(National Cancer Research
Center HP)

10-year relative
cancer survival rate

Gastric cancer 69％
StageⅠ 95%
StageⅡ 63%
StageⅢ 39%
StageⅣ 8%

Colon Cancer 70%
StageⅠ 97%
StageⅡ 84%
StageⅢ 70%
StageⅣ 8%

Lung Cancer 33%
StageⅠ 69%

Pancreatic Ca     5%
StageⅠ 30%

Liver Ca 15%
StageⅠ 29%

Thyroid Ca      91%
StageⅠ 100%
StageⅡ 100%
StageⅢ 94%
StageⅣ 53%

Thyroid differentiation cancer 
Under the age of 45,
StageⅠ No distant metastasis
StageⅡ With distant metastasis
No stage III stage IV because of 
good prognosis



Whole examination average: 11.2%

Prevalence of Latent Thyroid Carcinoma in Autopsy Cases
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Flow Chart of Thyroid Ultrasound Examination

Primary examination (Ultrasound)

Nodule/CystNo

A1

Next examination (2 or 5 years interval)

Yes

Nodule>5.1mm
Cyst >20.1mm

Confirmatory examination
(Ultrasound, Thyroid function,
Thyrogloblin, urinary iodine
FNAB if needed)

A2

A1, A2

Suspected malignancy
⇒treatment/follow up 
Benign⇒follow up

C
with dispatch

(Endcr J 2016, 63: 315-21)

Nodule<5mm
Cyst<20mm

(FY2011-13: 51.5% 47.8%)

B
(0.8%)



98.8%

1.2%
A2

Cyst Nodule

0.5%

99.5%

B

Cyst Nodule

Percentage of Cyst and Nodule in two category

98.8% of A2 is Cyst, in contrast 99.5% of B is Nodule.

（http://fukushima-mimamori.jp/ March 31, 2015）

http://fukushima-mimamori.jp/
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Size distribution of thyroid cysts detected by US
among 300,476 children (FY2011-13, PBS)

Cyst < 3.0mm :81.4%
3.1<, <20.0mm :18.6%

20.0mm< :0.004%

（http://fukushima-mimamori.jp/）

March 31, 2016

http://fukushima-mimamori.jp/
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Size distribution of thyroid nodules detected by US
among 300,476 children (FY2011-2013, PBS)

Over 5mm in size: 0.8%
March 31, 2016

0.6%

（http://fukushima-mimamori.jp/）

Nodule < 5.0mm :43.0%
5.1<, <10.0mm :40.3%

10.1<, <15.0mm :10.5%
15.1<, <20.0mm :  3.3%
20.1<, <25.0mm : 1.5%

25.1mm< :  1.5%

http://fukushima-mimamori.jp/


Malignant or suspicious cases detected by US-FNAB
Comparison preliminary baseline (PBLS) with first full-scale survey (FFSS)
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PBLS (FY2011-13)         FFSS (FY2014-15)
Number of cases  116                              69
Gender (Male : Female)           39:77                            31:37
Mean age (±SD) 17.3 (±2.7) y/o         16.9 (±3.3) y/o
Age at the time of disaster         6-18                             5-18
Mean tumor size (±SD) 13.9 (±7.8) mm         11.0 (±5.6) mm

(min-max)                              5.1-45.0 mm              5.3-35.6 mm

Number of surgical cases            102                              44
Pathological diagnosis
benign nodule                                  1                                  0
papillary thyroid carcinoma       100                                43
poorly differentiated TC                 1                                  0
others 0 1

（http://fukushima-mimamori.jp/ Feb 20, 2017）

http://fukushima-mimamori.jp/


Katanoda K et al.
Jpn J Clin Oncol 46: 284-86, 2016

0.064%

0.032%

0.002%

0.001%

46.1

26.6

O/E ratio 
(Observed/
Expected ratio)

Total O/E ratio
30.8
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（http://fukushima-mimamori.jp/ Dec 27, 2016）

Age distribution and Sex ratio for Malignant or Suspicious Cases
(age at diagnosis in confirmatory exam.)

Female

Male
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m
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PBLS (FY2011-13)

first FSS (FY2014-15)

http://fukushima-mimamori.jp/


Group A: of 5 mSv or more is more than or equal to 1%.
Group B: of 5 mSv or more is less than 1% and of 1 mSv or less is less than 99.9%.
Group C: of 1 mSv or less is more than 99.9%.

Age- and Sex-adjusted ORs of thyroid cancer according to location group 
by first 4 months external doses estimated by the FHMS

Ohira T et.al. Medicine 2016; 95:35



Group 1: WHO dose estimation, relatively highest thyroid organ dose area.
Group 2: WHO dose estimation, middle thyroid dose area.
Group 3: WHO dose estimation, relatively lowest dose area.

Age- and Sex-adjusted ORs of thyroid cancer according to location group 
by first year thyroid doses estimated by WHO



(S Suzuki et.al. Thyroid 2016; e-pub, DOI: 10.1089/thy.2015.0564,
T Ohira et.al. Medicine (Baltimore). 2016;95(35):e4472. doi: 10.1097/MD.0000000000004472.)

Age- and Sex-adjusted ORs of thyroid cancer according to 
estimated external dose range by FHMS in thyroid cancer cases 

Limitation
1) Not individual thyroid equivalent dose
2) Very low dose range
3) Not examine other confounding factors
4) Small inter-regional dose differences
5) Baseline survey (short duration)





 Due to recent advances in US technology, diagnostic image 
quality has dramatically improved showing a tendency of 
increased incidence of thyroid cancers, suggesting overdiagnosis. 
The average detection rate of childhood thyroid cancer is around 
0.038% by baseline first 3 years US screening. The similar 
tendency continues by following 2 years survey. 

 The relationship between a high prevalence of thyroid cancer 
and radiation exposure is thought to be very unlikely because of 
several standpoints, such as very low doses, age and geographical 
distributions of the patients with thyroid cancer, etc. However 
precise individual estimation of thyroid equivalent dose are 
required to obtain epidemiological conclusion in the future.

 These results indicate that long term survey for the residents is 
necessary to reconsider a screening strategy, range, and criteria.

Summary of Thyroid US Examination
in Fukushima Health Management Survey
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