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Fig. 1. Number of thyroid cancer incidence among the children of Belarus. 
permanently from the childrenÕs subgroup. This transition causes the decrease in the incidence in thyroid 

Table 3. Incidence of thyroid cancers among children of Belarus after the Chernobyl accident. 

Year Observed Expected 
Observed -

Expected 
SIR 

1987 4 1 3 4 

1988 5 1 4 5 

1989 7 1 6 7 

1990 29 1 28 29 

1991 59 1 58 59 

1992 66 1 65 66 

1993 79 1 78 79 

1994 82 1 81 82 

1995 91 1 90 91 

1996 84 1 83 84 

1997 66 1 65 66 

1998 54 1 53 54 

1999 49 1 48 49 

2000 31 1 30 31 

1987-2000 706 1 692 50.4 
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Chernobyl Radiation-induced Thyroid Cancers in Belarus 
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Joint Institute of Power and Nuclear Research, National Academy of Sciences of Belarus 
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RESEARCH LETTERS

Group I (born Jan 1, Group II (born April 27, Group III (born Jan 1, 

1987 to Dec 31, 1989) 1986 to Dec 31, 1986) 1983 to April 26, 1986)

Boys Girls Boys Girls Boys Girls

Age at examination (years)

8 0/67 0/75 ·· ·· ·· ··

9 0/651 0/667 ·· ·· ·· ··

10 0/1383 0/1287 ·· ·· ·· ··

11 0/1523 0/1457 0/156 0/149 0/28 0/26

12 0/897 0/858 0/501 0/406 0/333 1/345 (0·29%)

13 0/305 0/302 0/437 1/437 (0·23%) 1/989 (0·10%) 6/906 (0·66%)

14 ·· ·· 0/164 0/159 2/1449 (0·14%) 6/1460 (0·41%)

15 ·· ·· ·· ·· 3/1339 (0·22%) 9/1319 (0·68%)

16 ·· ·· ·· ·· 0/579 2/754 (0·27%)

17 ·· ·· ·· ·· 1/93 (1·1%) 0/100

Total 0/4826 0/4646 0/1258 1/1151 (0·09%) 7/4810 (0·15%) 24/4910 (0·49%)

Data are number of thyroid cancers/number of children examined (%).

Frequency of thyroid cancer in the Gomel region of Belarus (1998–2000)

15 years after Chernobyl: new

evidence of thyroid cancer

Yoshisada Shibata, Shunichi Yamashita, Vladimir B Masyakin,

Galina D Panasyuk, Shigenobu Nagataki

Lancet 2001; 358: 1965–66

The Chernobyl nuclear power plant accident happened on April

26, 1986. We investigated the cause of the striking increase in

frequency of thyroid cancer in children who lived within a

150 km radius of Chernobyl and who were born before and after

the accident. No thyroid cancer was seen in 9472 children born

in 1987–89, whereas one and 31 thyroid cancers were recorded

in 2409 children born April 27, 1986, to Dec 31, 1986, and

9720 born Jan 1, 1983, to April 26, 1986, respectively. Short-

lived radioactive fallout caused by the Chernobyl accident

probably induced thyroid cancer in children living near

Chernobyl.

$,%/ ) "/ $&#![L

$,%4

%, ,b)4" $,%/ ) "4 $" .$

"b#), $,%. $ $ $,%/ ) "/ ,4"# .$

!

$#b###

$,%4 %,

'$%()#*

$$"-! M<];8!BJ!8?-

!

!"#$! 1M/b!c"2

î 1 hijOP(ð�,E!"#$%!&'E(?@¾ñ 01(4%5(1V�@òçó(ô

6õ¦g/öÒ¿8�÷%ø%=)3ùúûü�6ýR8

!&$"C<;@9:94]4?F@?G9/A.5/;<(#HP5A?B1/47A/9?B?6P;@9;/9?B]?159B;K;15K?B/4?<

D/7@J?6I.J4?9@K;BA54\?<<?39B=/.5K.54B?LJ<UAA9@5B/#M4&"*#35360,.0--

!$%!%",!!'(

'$,()#*

!

 

   

 

 

  62  

 

2011  

      

 

2011  

    

1330

.

Vol. 86 (2016) 0264-0268.

'"#()#*



 

Nature 359, 3 September 1992 

 

5

Background: After the Great East Japan Earthquake and Tsunami 

in March 2011, radioactive elements were released from the Fuku-

shima Daiichi Nuclear Power Plant. Based on prior knowledge, con-

cern emerged about whether an increased incidence of thyroid cancer 

among exposed residents would occur as a result.

Methods: After the release, Fukushima Prefecture performed ultra-

sound thyroid screening on all residents ages ≤18 years. The first 

round of screening included 298,577 examinees, and a second round 

the assumption that the rest of examinees were disease free, an incidence 

rate ratio of 12 has already been observed (95% CI = 5.1, 23).

Conclusions: An excess of thyroid cancer has been detected by 

ultrasound among children and adolescents in Fukushima Prefecture 

within 4 years of the release, and is unlikely to be explained by a 

screening surge.

(Epidemiology 2016;27: 316–322)

Toshihide Tsuda,a Akiko Tokinobu,b Eiji Yamamoto,c and Etsuji Suzukib

Epidemiology 27, 3 May 2016 
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1 Tsuda T et al, Thyroid Cancer Detection by Ultrasound Among Residents Ages 18 Years and Younger in Fukushima, Japan: 2011 to 2014. 
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TABLE 2. 

Areas and Districts (1) to (9)

Prevalence of Thyroid Cancer 

Cases per 106 (95% CI)

Internal Comparison External Comparison

POR (95% CI) IRRa (95% CI)

Nearest area (1) (2011 fiscal year) 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49)

Middle area (2012 fiscal year) 402 (304, 522) 1.7 (0.81, 4.1) 33 (25, 43)

    North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)

    Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)

    Koriyama City district (4) 462 (299, 683) 2.0 (0.87, 4.9) 39 (25, 57)

    South middle district (5) 486 (210, 957) 2.1 (0.7, 6.0) 40 (17, 80)

Least contaminated area (2013 fiscal year) 332 (236, 454) – 28 (20, 38)

    Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)

    Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20 (7.9, 41)

    Western least contaminated district (8) 305 (146, 561) 1.3 (0.49, 3.6) 25 (12, 47)

    Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

aThe IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of 

4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI = 22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area 

for which the secondary examination of cytology positive cases is incomplete.
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TABLE 1. 

Areas and Districts (1) to (9)

Population  

<19 Yearsa 1st Examinees

Positives in 1st 

Examinees

2nd  

Examinees Cancer Cases

N A (A/N, %) B (B/A, %) C (C/B, %)

D (No. Operated 

Cases)

Nearest area (1) (2011 fiscal year) 47,768 41,810 (88) 221 (0.53) 199 (90) 15 (15)b

Middle area (2012 fiscal year) 161,135 139,339 (86) 988 (0.71) 919 (93) 56 (50)

 North middle district (2) 57,212 50,618 (88) 312 (0.62) 297 (95) 12 (NA)

 Central middle district (3) 21,052 18,194 (86) 115 (0.63) 111 (97) 11 (NA)

 Koriyama City district (4) 64,383 54,063 (84) 458 (0.85) 415 (91) 25 (NA)

 South middle district (5) 18,488 16,464 (89) 103 (0.63) 96 (93) 8 (NA)

Least contaminated area (2013 fiscal year) 158,784 117,428 (74) 1,042 (0.89) 949 (91) 39 (22)

 Iwaki City district (6) 62,289 48,810 (78) 436 (0.89) 401 (92) 22 (NA)

 Southeastern least contaminated district (7) 38,321 29,656 (77) 230 (0.78) 210 (91) 7 (NA)

 Western least contaminated district (8) 49,927 32,760 (66) 323 (0.99) 289 (89) 10 (NA)

 Northeastern least contaminated district (9) 8,247 6,202 (75) 53 (0.86) 49 (93) 0 (0)

Total 367,687 298,577 (81) 2,251 (0.75) 2,067 (92) 110 (87)

aOn March 11, 2011.
bOne operated case was diagnosed as a benign tumor by histology, but the case was assessed as cancer in this study according to cytology results.

NA indicates not available.

Nearest area (1(1) ) (2(2011 fiscal yeyear)) 47,7,768 41,8,810 ( (88)) 221 (0(0.53)3) 199 (9(90)0) 15 ( (15))

Middle area (2012 fiscal year) 161,135 139,339 (86) 988 (0.71) 919 (93) 56 (50)

&

15

41,810
=

359

1,000, 000

fidence intervals (CIs) for thyroid cancer in the remaining 

eight districts. For the external comparison, we used the 

Japanese mean annual incidence rate estimates for thyroid 

cancer among persons ages 19 years old and younger (i.e., 

two per 1,000,000) and 5–24 years old (6.5 per 1,000,000) 

from 2001 to 2008 reported by the Japanese National Can-

cer Center,21 then employed three per 1,000,000 as the ref-

erence incidence and estimated incidence rate ratios (IRRs) 

and 95% CIs in the nine districts. In doing so, we divided 

3
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TABLE 2. 

Areas and Districts (1) to (9)

Prevalence of Thyroid Cancer 

Cases per 106 (95% CI)

Internal Comparison External Comparison

POR (95% CI) IRRa (95% CI)

Nearest area (1) (2011 fiscal year) 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49)

Middle area (2012 fiscal year) 402 (304, 522) 1.7 (0.81, 4.1) 33 (25, 43)

    North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)

    Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)

    Koriyama City district (4) 462 (299, 683) 2.0 (0.87, 4.9) 39 (25, 57)

    South middle district (5) 486 (210, 957) 2.1 (0.7, 6.0) 40 (17, 80)

Least contaminated area (2013 fiscal year) 332 (236, 454) – 28 (20, 38)

    Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)

    Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20 (7.9, 41)

    Western least contaminated district (8) 305 (146, 561) 1.3 (0.49, 3.6) 25 (12, 47)

    Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

aThe IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of 

4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI = 22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area 

for which the secondary examination of cytology positive cases is incomplete.
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Areas and Districts (1) to (9)

Prevalence of Thyroid Cancer 

Cases per 106 (95% CI)

Internal Comparison External Comparison

POR (95% CI) IRRa (95% CI)

Nearest area (1) (2011 fiscal year) 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49)

Middle area (2012 fiscal year) 402 (304, 522) 1.7 (0.81, 4.1) 33 (25, 43)

    North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)

    Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)

    Koriyama City district (4) 462 (299, 683) 2.0 (0.87, 4.9) 39 (25, 57)

    South middle district (5) 486 (210, 957) 2.1 (0.7, 6.0) 40 (17, 80)

Least contaminated area (2013 fiscal year) 332 (236, 454) – 28 (20, 38)

    Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)

    Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20 (7.9, 41)

    Western least contaminated district (8) 305 (146, 561) 1.3 (0.49, 3.6) 25 (12, 47)

    Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

aThe IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of 

4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI = 22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area 

for which the secondary examination of cytology positive cases is incomplete.
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TABLE. 

1st 

Examinees

Cancer 

Cases POR (95% CI)a

Nearest area (1) (2011 fiscal year) 41,810 15 4.6 (2.2, 11)

Middle area (2012 fiscal year) 139,338 56 2.6 (1.2, 6.0)

  North middle district (2) 50,618 12 1.5 (0.65, 3.9)

  Central middle district (3) 18,194 11 3.9 (1.6, 10)

  Koriyama City district (4) 54,063 25 3.0 (1.4, 7.2)

  South middle district (5) 16,463 8 3.1 (1.2, 8.4)

Least contaminated area (2013 fiscal year) 119,328 42 -

  Iwaki City district (6) 49,429 24 2.1 (0.92, 5.2)

  Southeastern least contaminated district (7) 29,820 7 1 (reference)

  Western least contaminated district (8) 33,720 11 1.4 (0.54, 3.8)

  Northeastern least contaminated district (9) 6,359 0 0 (0, 2.5)

aWe obtained these results by correcting the observed cancer cases. With regard to central middle district (3) and 

Koriyama city district (4), we show the means of corrected PORs and 95% CIs because we cannot use numbers with a 

decimal point in EpiInfo 7.

CI indicates confidence interval; POR, prevalence odds ratio.

The first point is about minimum 

latency. Our inference on minimum 

-

-

 but also on the Chernobyl data 

showing the excess thyroid cancer cases 

within 3 years after the 1986 Chernobyl 

 The excess was mainly in 

teenagers within 1980s, in contradiction 

to the statement, “many patients were 

Second, we discuss the issue of 

screening effect. In contrast to the second 

round, sensitivity analysis was performed 

by employing the latent duration in the 

-

-

mm in diameter) 

and the date when it could be diagnosed 

clinically. Latent duration assigned in our 

 which may be long for 
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