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Abstract

Dynamics of thyroid cancer incidence rates was estimated among children (aged 0-14) of the Bryansk re-

gion before and after the Chernobyl NPPaccident. For 1981-1986,2 thyroid cancer cases were diagnosed

among children of the Bryansk region,then for 1987 - 1990. (latent period after the Chernobyl accident)

- no children thyroid cancer was found,later,for 1991-2000,49 thyroid cancer cases were diagnosed among

children. At the time of diagnosing children were at the age of 5 and older. In the age group of 5-9 years

old 5 thyroid cancer cases were revealed among girls; in the age group of 9-15 years old 24 cancer cases we-

re diagnosed among boys and 20 cases - among girls. The highest index - 10 cases - was registered in chil-

dren aged 12. Since 1992 till 1999 incl. relative risk (RR) for thyroid cancer development among children

of the Bryansk region exceeded related indices over the Russian Federation (p<0.05); RR for boys was 23.6

and for girls - 10.3 (p<0.05). In the south-western territories (SWT) of the region where density of radi-

ation contamination with 137Cs is over 5 Ci/km2 relative risk for thyroid cancer development in children

aged 10-14 (0-4 years old at the moment of the accident) was reliably higher (p<0.05) in 1994-1999,whe-

reas in rest areas of the region (being relatively "clean" areas) reliable differences (p<0.05) for the related

age-group were only obtained in 1996. No differences were found in other age groups. The obtained data

testify to radiation-induced thyroid cancers among children of the Bryansk region who was exposed to io-

dine radionuclides in 1986 and serve as grounds for annual examinations of the cohort.

Keywords: thyroid cancer,the Chernobyl accident,relative risk (RR) for disease development.

INTRODUCTION

The Chernobyl NPPaccident has resulted in radia-

tion contamination of more than 17 areas of the

Russian Federation,and the Bryansk region is con-

sidered to be the most contaminated area among

them (TsybA.F. et al.,1991; MES,1996,1997).

The study is aimed at estimating thyroid malig-

nant neoplasm incidence dynamics among children

of the Bryansk region in comparison with corres-

ponding data on the whole Russian Federation at

taking into account the ionizing radiation factor.

SUBJECTS AND METHODS

The report presents an analysis of the children

thyroid malignant tumour incidence dynamics for

the Bryansk region in the period of 1981-2002.

The data were derived from the Bryansk Regional

Oncological Registry.

Indices for initial morbidity in thyroid malignant

tumors were calculated per 100,000 children of 3

age groups: 0-4,5-9,and 10-14 years old as well as

cumulative index - for children aged 0-14,respec-

tively.

ÂÂÅÄÅÍÈÅ

Â ðåçóëüòàòå àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ ðàäèà-

öèîííîìó çàãðÿçíåíèþ ïîäâåðãëîñü áîëåå 17 îáëà-

ñòåé Ðîññèéñêîé Ôåäåðàöèè, ïðè÷åì â íàèáîëüøåé

ñòåïåíè ïîñòðàäàâøåé èç íèõ ÿâëÿåòñÿ Áðÿíñêàÿ

(Öûá À.Ô. è ñîàâò.,1991; Ì×Ñ,1996,1997).

Öåëüþ íàñòîÿùåé ðàáîòû ÿâèëàñü îöåíêà äèíàìè-

êè çàáîëåâàåìîñòè çëîêà÷åñòâåííûìè íîâîîáðàçî-

âàíèÿìè ùèòîâèäíîé æåëåçû (ÙÆ) äåòåé Áðÿí-

ñêîé îáëàñòè è ñðàâíåíèå ïîëó÷åííûõ ðåçóëüòàòîâ

ñ äàííûìè ïî Ðîññèéñêîé Ôåäåðàöèè ñ ó÷åòîì ðà-

äèàöèîííîãî ôàêòîðà.

ÎÁÚÅÊÒ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Â ðàáîòå ïðîàíàëèçèðîâàíû äàííûå Áðÿíñêîãî

îáëàñòíîãî îíêîëîãè÷åñêîãî ðåãèñòðà çëîêà÷å-

ñòâåííûõ íîâîîáðàçîâàíèé ÙÆ ñðåäè äåòåé

Áðÿíñêîé îáëàñòè çà ïåðèîä ñ 1981 ïî 2002

ãîä.

Ðàñ÷åò ïîêàçàòåëåé ïåðâè÷íîé çàáîëåâàåìîñòè çëî-

êà÷åñòâåííûìè íîâîîáðàçîâàíèÿìè ÙÆ ïðîâîäèë-

ñÿ íà 100 òûñ. äåòåé äëÿ òðåõ âîçðàñòíûõ ãðóïï 0-

4,5-9,10-14 ëåò,à òàêæå êóìóëÿòèâíûé ïîêàçàòåëü

äëÿ ãðóïïû 0-14 ëåò.
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Dynamics of children thyroid malignant neoplasm

incidence in the Russian Federation was estimated

for time period of 1989 - 2002 (data of the State

Statistics Reports on oncology) (Baleva L.S.,

1998; Chisov V.I. et al.,1998,2000).

Risks for children malignant tumour development

were calculated according to MRNC RAMS re-

commendations (Gorsky A.I.,Korelo A.M.,1996).

O - number of observed cases

E - number of expected cases 

RR - relative risk 

RR=O/E

"SAS" and "Excel" software were used to perform

the statistical analysis.

RESULTS AND DISCUSSION

There were revealed 49 thyroid cancer cases among

children of the Bryansk region for 1986-2002. At

the time of diagnosing children's age was 5 years

old and more. Among girls of the age group of 5-9

years old 5 thyroid cancer cases were found; 24 cas-

es -- among boys and 20 cases -- among girls in the

age group of 10-14. The highest index was registe-

red at the age of 12. It was 10 cases.

Two of 49 children were born in 1988,so their cas-

es could be considered to be sporadic. The other 47

children were at the age under 6 at the moment of

the accident. There were 27 (57%) children being

under 1 year old at the time of the accident,2 chil-

dren were irradiated in-utero at the third trimester

of pregnancy. From 47 thyroid cancer cases only

one was defined as follicular-type,and 46cases we-

re papillary carcinomas.

Time period 1981-1991 is a period for spontaneous

cancer development (subject to 5-6years of latent

period of 1986-1991). In 1989-1991 there were 2

cases of thyroid cancer registered among children.

No cases were registered in 1987-1990. In 1991

RR was nearly 1, i.e. morbidity rate in the Bry-

ansk region was reaching the related data over

Russia owing to thyroid cancer cases among girls

(see table).

Since 1992,risk for thyroid malignant tumour de-

velopment in children had increased and was a ne-

arly stable value until 1999 incl. (p<0.05). It

was an induction period for spontaneous and radi-

ation-induced thyroid cancers. RR was 23.6 for

boys for the period under study and for girls --

10.3 (p<0.05).

In that time period RR was increasing in the age

group of 10-14 years old only. RR was reliably

insignificant for the age groups of 0-4 and 5-9

both as a whole and by sex apart. The risk for

boys and girls apart was statistically insignifi-

Äèíàìèêà çàáîëåâàåìîñòè äåòåé çëîêà÷åñòâåííûìè

íîâîîáðàçîâàíèÿìè ÙÆ â Ðîññèè áûëà îöåíåíà çà

ïåðèîä ñ 1989 ïî 2002 ãã.,(äàííûå ãîñóäàðñòâåííîé

îíêîëîãè÷åñêîé ñòàòèñòèêè) (Áàëåâà Ë.Ñ., 1998;

×èñîâ Â.È. È ñîàâò.,1998,2000).

Ðàñ÷åò ðèñêîâ ðàçâèòèÿ çëîêà÷åñòâåííûõ íîâîîáðàçî-

âàíèé ÙÆ ó äåòåé ïðîâîäèëñÿ ñîãëàñíî ðåêîìåíäàöè-

ÿì ÌÐÍÖ ÐÀÌÍ (Ãîðñêèé À.È.,Êîðåëî À.Ì.,1996).

Î- êîëè÷åñòâî íàáëþäàåìûõ ñëó÷àåâ 

E-êîëè÷åñòâî îæèäàåìûõ ñëó÷àåâ 

RR- îòíîñèòåëüíûé ðèñê 

RR=O/E

Äëÿ ïðîâåäåíèÿ ñòàòèñòè÷åñêîãî àíàëèçà èñïîëüçî-

âàëèñü ïðîãðàììû "SAS" è "Exñel".

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Çà ïåðèîä ñ 1986 ãîäà ïî 2002 ãîäû áûëî âûÿâëå-

íî 49 ñëó÷àåâ ÐÙÆ ó äåòåé Áðÿíñêîé îáëàñòè.

Âîçðàñò äåòåé íà ìîìåíò ïîñòàíîâêè äàííîãî äèàã-

íîçà áûë îò 5 ëåò è ñòàðøå. Âûÿâëåíî 5 ñëó÷àåâ

ÐÙÆ ó äåâî÷åê 5-9 ëåò,à òàêæå 24 ñëó÷àÿ ó ìàëü-

÷èêîâ è 20 - ó äåâî÷åê â âîçðàñòå 10-14 ëåò. Íàè-

áîëüøèé ïèê çàáîëåâàåìîñòè áûë îòìå÷åí â âîçðà-

ñòå 12 ëåò - 10 ñëó÷àåâ.

Èç 49 äåòåé äâîå ðîäèëèñü â 1988 ãîäó,ïîýòîìó èõ

çàáîëåâàíèÿ ìîæíî îòíåñòè ê ñïîðàäè÷åñêèì,

îñòàëüíûå æå 47 äåòåé íà ìîìåíò àâàðèè íà ×ÀÝÑ

áûëè â âîçðàñòå äî 6 ëåò. Â âîçðàñòå äî 1 ãîäà áû-

ëî 27 äåòåé (57%) è äâà ðåáåíêà áûëè îáëó÷åíû in

utero íà òðåòüåì òðèìåñòðå áåðåìåííîñòè. Èç 47

ñëó÷àåâ ÐÙÆ â òîëüêî îäíîì âûÿâëåí ôîëëèêó-

ëÿðíûé ÐÙÆ, â 46 ñëó÷àÿõ - ïàïèëëÿðíûé òèï

îïóõîëè.

Âðåìåííîé èíòåðâàë ñ 1981 ïî 1991 ãîäû - ýòî ïå-

ðèîä ïðîÿâëåíèÿ ñïîíòàííûõ ÐÙÆ (ñ ó÷åòîì ëà-

òåíòíîãî ïåðèîäà 5-6 ëåò ñ 1986 ïî 1991 ãîä). Ñ

1989 ïî 1991 ãîäû áûëî çàðåãèñòðèðîâàíî 2 ñëó÷àÿ

ÐÙÆ ó äåòåé. Ñ 1987 ïî 1990 ãã. ñëó÷àè ÐÙÆ ó

äåòåé íå ðåãèñòðèðîâàëèñü. Â 1991 ãã. RR áûë

áëèçîê ê 1,ò.å. çàáîëåâàåìîñòü â Áðÿíñêîé îáëàñòè

áûëà áëèçêà ê ðîññèéñêîé çà ñ÷åò ïîÿâëåíèÿ ñëó-

÷àåâ ÐÙÆ ñðåäè äåâî÷åê (ñì. òàáëèöó).

Ñ 1992 ãîäà ðèñê ðàçâèòèÿ çëîêà÷åñòâåííûõ íîâî-

îáðàçîâàíèé ÙÆ ñðåäè äåòåé âîçðàñòàåò è ñîõðà-

íÿåòñÿ ïðèìåðíî ïîñòîÿííîé âåëè÷èíîé äî 1999 ãî-

äà âêëþ÷èòåëüíî (ð<0,05). Ýòî ïåðèîä èíäóêöèè

ñïîíòàííûõ è ðàäèîãåííûõ ðàêîâ ÙÆ. Ñðåäè

ìàëü÷èêîâ çà èññëåäóåìûé ïåðèîä RR - 23,6,à ñðå-

äè äåâî÷åê - 10,3 (ð<0,05).

Ïðîâåäåííûé àíàëèç ïî âîçðàñòíûì ãðóïïàì ïî-

êàçàë, ÷òî â ýòîò âðåìåííîé ïðîìåæóòîê íàáëþ-

äàåòñÿ ïðåâûøåíèå RR (ð<0,05) òîëüêî äëÿ âîç-

ðàñòíîé ãðóïïû 10-14 ëåò. RR äîñòîâåðíî íåçíà-

÷èì äëÿ âîçðàñòíûõ ãðóïï 0-4 è 5-9 ëåò, êàê â 
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TTAABBLLEE  11

ESTIMATED RELATIVE RISK FOR THYROID CANCER DEVELOPMENT AMONG CHILDREN 

OF THE BRYANSK REGION FOR 1989-2002

ÒÒÀÀÁÁËËÈÈÖÖÀÀ11

ÎÖÅÍÊÈ ÎÒÍÎÑÈÒÅËÜÍÎÃÎ ÐÈÑÊÀ ÐÀÊÀ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ Ó ÄÅÒÅÉ 

ÁÐßÍÑÊÎÉ ÎÁËÀÑÒÈ ÇÀ 1989-2002 ãã.

inclusive 
all children (0-14) 

boys girls 
Years 

relative risk 
confidence 

interval 
relative risk 

confidence 

interval 
relative risk 

confidence 

interval 

1989 0 0 0 0 0 0 

1990 0 0 0 0 0 0 

1991 4.56 0.11 – 25.37 0 0 7.22 0.18 – 40.21 

1992 12.02 2.48 – 35.10 0 0 21.78 4.49 – 63.60 

1993 9.65 1.99 – 28.17 18.03 2.18 – 65.08 5.46 0.14 – 30.44 

1994 13.67 5.90 – 26.93 28.25 7.69 – 72.33 11.06 3.00 – 28.30 

1995 15.25 6.12 – 31.42 15.97 3.29 – 46.63 17.85 8.85 – 45.69 

1996 19.97 7.33 – 43.53 21.69 2.26 – 78.29 13.63 3.71 – 34.89 

1997 11.94 4.79 – 24.6 33.32 9.06 – 85.31 6.99 1.44 – 20.42 

1998 11.76 4.32 – 25.63 28.67 9.29 – 66.81 3.02 0.08 – 16.80 

1999 12.45 4.57 – 27.14 43.01 
13.93 – 

100.21 
2.78 0.07 – 15.50 

2000 4.41 0.53 – 15.92 0 0 5.79 0.70 – 20.90 

2001 0 0 0 0 0 0 

2002 0 0 0 0 0 0 

cant within 95% CI (confidence intervals), that

could be caused by small number of thyroid cancer

cases. Probably, for the same reason risk was reli-

ably insignificant for the age groups of 0-4 and 5-

9 over the period under study.

The obtained data have served as a basis for revea-

ling correlation of thyroid cancer incidence among

children from territories with different soil radio-

active contamination density. The Bryansk region

territory was relatively divided into the southwes-

tern territories (SWT) with soil radiation contami-

nation density of 5 Ci/km2 and the Bryansk region

without SWT.

Whileperforming theanalysis,wetook into account the

probable migration of children for the period between

the accident moment and moment of diagnosing. It

was registered only 2 children who had changed their

placeof residence. Onechild hadmoved to theBryansk

district (relatively "clean") from the Novozybkov di-

strict (radiation contamination density from 137Cs>15

Ci/km2) on July 15,1986; 1 child from the "clean" di-

strict at the beginning of June,1986 had spent 8 days

in the contaminated Novozybkov district.

Thus,migrations could not influence the statistical

analysis results.

The relative risk for thyroid cancer development

among children aged 10-14 from "clean" areas was

reliably higher (p<0.05) only in 1996 - 14.39 (95%

CI 3.91; 36.83) (see figure). Reliable differences

for SWT for the this age group were obtained in

1994-1999.

öåëîì, òàê è ïî ïîëó. Ðèñê îòäåëüíî äëÿ ìàëü-

÷èêîâ è äåâî÷åê äàííîé ãðóïïû ñòàòèñòè÷åñêè

íåçíà÷èì â ïðåäåëàõ 95% ÄÈ,÷òî,âîçìîæíî,ñâÿ-

çàíî ñ ìàëûì êîëè÷åñòâîì ñëó÷àåâ çàáîëåâàíèé

ÐÙÆ.

Ïîëó÷åííûå äàííûå ïîñëóæèëè îñíîâàíèåì äëÿ

âûÿâëåíèÿ çàâèñèìîñòè ðàñïðîñòðàíåííîñòè ÐÙÆ

ñðåäè äåòåé, ïðîæèâàþùèõ íà òåððèòîðèÿõ ñ ðàç-

ëè÷íîé ïëîòíîñòüþ ðàäèîàêòèâíîãî çàãðÿçíåíèÿ.

Òåððèòîðèÿ Áðÿíñêîé îáëàñòè áûëà óñëîâíî ðàçäå-

ëåíà íà þãî-çàïàäíûå òåððèòîðèè (ÞÇÒ),ãäå ïëîò-

íîñòü ðàäèîàêòèâíîãî çàãðÿçíåíèÿ âûøå 5 Êè/êì2

è Áðÿíñêàÿ îáëàñòü áåç ÞÇÒ.

Ïðè ïðîâåäåíèè äàííîãî àíàëèçà ó÷èòûâàëàñü âîç-

ìîæíàÿ ìèãðàöèÿ äåòåé ñ ìîìåíòà àâàðèè íà ×ÀÝÑ

äî ïîñòàíîâêè äèàãíîçà. Óäàëîñü óñòàíîâèòü,÷òî ïî-

ñëå àâàðèè íà ×ÀÝÑ,òîëüêî 2 äåòåé èçìåíèëè ìåñòî

æèòåëüñòâà. Îäèí ðåáåíîê ïåðååõàë 15.07.86 ã. èç

Íîâîçûáêîâñêîãî ðàéîíà (ïëîòíîñòü ðàäèàöèîííîãî

çàãðÿçíåíèÿ ïî 137Cs>15 Êè/êì2) â Áðÿíñêèé ðàéîí

(óñëîâíî "÷èñòûé") è îäèí ðåáåíîê èç "÷èñòûõ" òåð-

ðèòîðèé â íà÷àëå èþíÿ 1986 ãîäà âûåçæàë íà 8 äíåé

â ðàäèàöèîííî çàãðÿçíåííûé Íîâîçûáêîâñêèé ðàéîí.

Òàêèì îáðàçîì, ìèãðàöèîííûå ïðîöåññû íå ìîãëè

ïîâëèÿòü íà ðåçóëüòàòû ñòàòèñòè÷åñêîãî àíàëèçà.

Íà óñëîâíî "÷èñòûõ" òåððèòîðèÿõ RR çàáîëåòü

ÐÙÆ ñðåäè äåòåé 10-14 ëåò áûë âûøå (ð<0,05)

òîëüêî â 1996 ãîäó - 14,39 (ñ 95% ÄÈ 3,91; 36,83)

(ðèñóíîê). À íà ÞÇÒ äîñòîâåðíûå ðàçëè÷èÿ

(ð<0,05) äëÿ äàííîé âîçðàñòíîé ãðóïïû ïîëó÷åíû

â 1994-1999 ãã.



47

Doroshchenko et. al. / International Journal of Radiation Medicine 2004, 6(1-4): 44-48

FFIIGGUURREE  11.. ESTIMATED RELATIVE RISK FOR THYROID CANCER DEVELOPMENT AMONG CHILDREN AGED 10-14 

FROM THE BRYANSK REGION, SWT AND FROM RELATIVELY CLEAN AREAS FOR 1989-2000

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  11.. ÎÖÅÍÊÈ ÎÒÍÈÑÒÅËÜÍÎÃÎ ÐÈÑÊÀ ÐÀÇÂÈÒÈß ÐÀÊÀ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ Ó ÄÅÒÅÉ 10-14 ËÅÒ 

Â ÁÐßÍÑÊÎÉ ÎÁËÀÑÒÈ, ÞÇÒ È ÓÑËÎÂÍÎ-×ÈÑÒÛÕ ÐÀÉÎÍÀÕ ÇÀ 1989-2000 ãã. 
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CONCLUSIONS

1. Spontaneous children thyroid cancer cases on-

ly were registered in the Bryansk region before

1992 (a latent period after the Chernobyl acci-

dent).

2. For 1992 - 1999 incl. relative risk for thyroid

cancer development among children of the Bry-

ansk region was exceeding the indices over Russia

(p<0.05); for boys it was twice higher than for

girls.

3. In 1996 only relative risk (RR) for thyroid can-

cer development among children aged 10-14 (0-4 at

the moment of the Chernobyl accident) was reliab-

ly higher (p<0.05) in relatively clean areas,and for

1994-1999 differences (p<0.05) for the related age-

group were obtained in the contaminated areas. No

differences for other age groups were found.

ÂÛÂÎÄÛ

1. Â Áðÿíñêîé îáëàñòè äî 1992 ãîäà (ëàòåíòíûé

ïåðèîä ïîñëå àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ) ó

äåòåé ôèêñèðîâàëèñü ëèøü ñïîíòàííûå ñëó÷àè

ÐÙÆ.

2. Ñ 1992 ãîäà äî 1999 ãîäà âêëþ÷èòåëüíî îòíîñè-

òåëüíûé ðèñê çàáîëåâàåìîñòè ÐÙÆ äåòåé Áðÿí-

ñêîé îáëàñòè ñòàë âûøå äàííûõ ïî Ðîññèè

(ð<0,05),ïðè ýòîì ñðåäè ìàëü÷èêîâ îí áûë â 2 ðà-

çà âûøå,÷åì ñðåäè äåâî÷åê.

3. Íà óñëîâíî ÷èñòûõ òåððèòîðèÿõ ðèñê çàáîëåòü

ÐÙÆ ñðåäè äåòåé 10-14 ëåò (0-4 ãîäà íà ìîìåíò

àâàðèè íà ×ÀÝÑ) áûë äîñòîâåðíî âûøå (ð<0,05)

òîëüêî â 1996 ãîäó, à íà ÞÇÒ ðàçëè÷èÿ (ð<0,05)

äëÿ äàííîé âîçðàñòíîé ãðóïïû áûëè ïîëó÷åíû â

1994-1999 ãã. Ñðåäè äðóãèõ âîçðàñòíûõ ãðóïï äî-

ñòîâåðíûõ ðàçëè÷èé íå âûÿâëåíî.
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