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Abstract

Due to its geographical position Romania is among the most contaminated countries (except the former Soviet

Union) with its eastern territory being the most exposed by the Chernobyl accident. The investigated zone is

naturally goitrous area. The objective of our study is to investigate whether the nuclear accident determined

an increased number of thyroid cancers among children and adolescents born beforeApril 1986(who were under

18 years old at that time) the cohort of children being exposed in utero. The incidence rates of the exposed

groups (1,822,945 persons aged 0-18 and 103,458 children being exposed in utero by the Chernobyl accident)

were compared with the incidence rates of two unexposed groups consisted of residents born before and after

the nuclear accident. For 1980-1998,49 cases were diagnosed. The mean annual incidence rates and the cumu-

lative incidence rates were compared with those recorded before 1986. The mean annual incidence rate

(cases/106 inhabitants) in thewhole territory were higher after theChernobyl accident (1986-1998) than those

in 1980-1985 (1.4 vs. 0.8; p=0.2). A cumulative incidence rates were significantly statistically increasing with-

in 1993 and 1998 than those being recorded before the nuclear accident (12.6 vs. 6.0; p=0.04). The incidence

rate was significantly statistically higher in female (23.0 vs. 8.7; p=0.02) and in more increasing exposure

group (18.0 vs. 4.9; p=0.03). In the cohort of children born after the nuclear accident (including the chil-

dren exposed in utero) there were no cases recorded. The average values for thyroid dose under the most dis-

advantageous conditions were about 66mSv for small children and 14 mSv for adolescents.
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INTRODUCTION

The studies of late health consequences of the

Chernobyl accident are been focused on thyroid

cancer in pediatric population (UNSCEAR Re-

port 2000).

An increasing number of thyroid cancer cases

among children and adolescents living in the most

contaminated with radionuclides areas is registe-

red in the Republic of Belarus, Ukraine and the

Russian Federation (UNSCEAR Report 2000;

Mould R.F,2000; Sobolev B.et al,1997; Williams

D,et al,1993; WHO,1996).

Romania because of its geographical position has

turn out among the most contaminated countries

(except the former Soviet Union) and its eastern

part is the most exposed by the Chernobyl NPPac-

cident. Besides,the investigated zone is natural ar-

ea of goitrous endemic.

The previous study of thyroid cancer inciden-

ce revealed a statistically significant increase

in 1989-1994 against that of 1980-1985 in the

age group of 0-4 (Davidescu D. and all,

2000).

ÂÂÅÄÅÍÈÅ

Èññëåäîâàíèÿ îòäàëåííûõ ìåäèöèíñêèõ ïîñëåä-

ñòâèé ×åðíîáûëüñêîé àâàðèè ñôîêóñèðîâàíî íà

èçó÷åíèè ïðîáëåìû ðàêà ùèòîâèäíîé æåëåçû ó

äåòñêîãî íàñåëåíèÿ (Îò÷åò ÍÊÄÀÐ ÎÎÍ, 2000).

Âîçðàñòàþùåå ÷èñëî ñëó÷àåâ ðàêà ùèòîâèäíîé æå-

ëåçû ó äåòåé è ïîäðîñòêîâ, ïðîæèâàþùèõ â ðàéî-

íàõ,â íàèáîëüøåé ñòåïåíè çàãðÿçíåííûõ ðàäèîíó-

êëèäàìè,áûëî çàðåãèñòðèðîâàíî â Ðåñïóáëèêå Áå-

ëàðóñü, Óêðàèíå è Ðîññèéñêîé Ôåäåðàöèè (Îò÷åò

ÍÊÄÀÐ ÎÎÍ, 2000; Mould R.F,2000; Sobolev B.

et al,1997; Williams D. et al,1993; WHO,1996).

Èç-çà ñâîåãî ãåîãðàôè÷åñêîãî ïîëîæåíèÿ, Ðóìûíèÿ

îêàçàëàñü ñðåäè íàèáîëåå ïîñòðàäàâøèõ ãîñóäàðñòâ

(ïîìèìî áûâøåãî ÑÑÑÐ),à åå âîñòî÷íûå ðàéîíû ÿâ-

ëÿþòñÿ íàèáîëåå çàãðÿçíåííûìè âñëåäñòâèå ×åðíî-

áûëüñêîé àâàðèè. Ïîñëåäíèå,êðîìå òîãî,ïðåäñòàâëÿ-

þò ñîáîé åñòåñòâåííûå ðàéîíû çîáíîé ýíäåìèè.

Ïðåäøåñòâóþùåå èññëåäîâàíèå çàáîëåâàåìîñòè ðà-

êîì ùèòîâèäíîé æåëåçû âûÿâèëî ñòàòèñòè÷åñêè

ñóùåñòâåííîå óâåëè÷åíèå ïîêàçàòåëåé â 1989-1994

ãã. ïî ñðàâíåíèþ ñ 1980-1985 ãã. â âîçðàñòíîé

ãðóïïå 0-4 ëåò (Davidescu D. et al,2000).



31

Davidescu, Iacob / International Journal of Radiation Medicine 2004, 6(1-4): 30-37

The objective of the study is to investigate whether

the nuclear accident has determined an increased

number of thyroid cancers among children and ado-

lescents born before April 1986,(i.e. who were un-

der 18 years old at the accident moment) as well as

the cohort of children exposed in utero.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî óñòàíîâèòü

ñâÿçü ìåæäó ÿäåðíîé àâàðèåé è óâåëè÷åíèåì êîëè÷å-

ñòâà ñëó÷àåâ ðàêà ùèòîâèäíîé æåëåçû ñðåäè äåòåé è

ïîäðîñòêîâ,ðîäèâøèõñÿ äî àïðåëÿ 1986ã. (êîòîðûì

áûëî äî 18 ëåò â òî âðåìÿ),à òàêæå â ãðóïïå äåòåé,

îáëó÷åííûõ â ïðåíàòàëüíîì ïåðèîäå ðàçâèòèÿ.

SUBJECTS AND METHODS

The incidence rates of the exposed groups

(1,822,945 persons aged 0-18 and 103,458 children

being exposed to ionizing radiation in utero) were

compared with the incidence rates of two unex-

posed groups of persons born before and after the

accident. Within the period of 1980-1998,49 cases

of thyroid cancer were diagnosed. The cases were

identified from patient's files from logs of

endocrinological, surgical or radiological depart-

ments and the records of each Regional

Oncological Department. Data on population

distribution by age,sex and place of residence were

provided by each Regional Office for Statistics.

An annual thyroid cancer rate in Romania was cal-

culated on the basis of unpublished data of the

National Statistical of Ministry of Health of

Romania and used for comparison with disease

incidence rate of the investigated area. All cases of

thyroid cancer were confirmed with histological

examination results. Cumulative incidence rates

by sex,place of residence,age groups,and levels of

exposure to ionizing radiation were calculated for

three equal periods: 0 (1980-1985),I (1987-1992)

and II (1993-1998). The chi-squared and Fischer

tests were used to calculate the level of statistical

significance. Epi Info Programme, version 6 was

used for data processing.

Thyroid radiation doses intaken by children via

inhalation and ingestion of 131I were derived on the

basis of measured activity concentrations of this

radionuclide in air and foodstuff. The volumetric

activity concentrations of airborne 131I were deter-

mined by drawing a known volume of air through

an activated carbon cartridge filter with use of a

subsequent gamma-spectrometry analysis of the

retained radioactive material. The radioactive con-

tent of foodstuff was measured also through of the

high-resolution gamma spectrometry method ap-

plication. Individual thyroid exposure doses were

calculated based on the activity concentrations

and age-dependent breathing rates of the Interna-

tional Commission on Radiation Protection

(ICRP),the food consumption rates of Ministry of

Health and Family of Romania and the appropri-

ate age-dependent dose conversion coefficients

adopted by the ICRP (ICRP Report 1995,Phipps

A.W. et al.,1991).

RESULTS AND DISCUSSION

As it can be seen from table 1 and figure 1, aver-

age values of thyroid equivalent dose obtained by

children at the "Level B" exposure were about

ÎÁÚÅÊÒ È ÌÅÒÎÄÛ

Ïîêàçàòåëè çàáîëåâàåìîñòè â îáëó÷åííûõ ãðóïïàõ

(1 822 945 ëèö â âîçðàñòå 0-18 ëåò è 103 458 äåòåé,

ïîäâåðãøèõñÿ ëó÷åâîìó âîçäåéñòâèþ â ïðåíàòàëü-

íîì ïåðèîäå íà ìîìåíò ×åðíîáûëüñêîé àâàðèè)

ñðàâíèâàëè ñ ñîîòâåòñòâóþùèìè âåëè÷èíàìè â äâóõ

íåîáëó÷åííûõ ãðóïïàõ ëèö,ðîäèâøèõñÿ äî è ïîñëå

ÿäåðíîé àâàðèè. Íà ïðîòÿæåíèè 1980-1998 ãã. áû-

ëî äèàãíîñòèðîâàíî 49 ñëó÷àåâ. Ðåãèñòðàöèþ ïðî-

âîäèëè ïî äàííûì ìåäèöèíñêîé äîêóìåíòàöèè õè-

ðóðãè÷åñêèõ, ðàäèîëîãè÷åñêèõ èëè ýíäîêðèíîëîãè-

÷åñêèõ, à òàêæå ðàéîííûõ îíêîëîãè÷åñêèõ îòäåëå-

íèé. Äàííûå ðàñïðåäåëåíèÿ íàñåëåíèÿ â çàâèñèìî-

ñòè îò ïîëà è ìåñòà æèòåëüñòâà áûëè ïîëó÷åíû èç

ðàéîííûõ óïðàâëåíèé ñòàòèñòèêè. Åæåãîäíûå ïî-

êàçàòåëè çàáîëåâàåìîñòè ðàññ÷èòûâàëè ïî íåîïó-

áëèêîâàííûì äàííûì Íàöèîíàëüíîãî ñòàòèñòè÷å-

ñêîãî óïðàâëåíèÿ Ìèíèñòåðñòâà çäðàâîîõðàíåíèÿ

Ðóìûíèè è èñïîëüçîâàëè ïðè ñðàâíåíèè ñ ïîêàçà-

òåëÿìè â èññëåäóåìûõ ðàéîíàõ. Âñå âûÿâëåííûå

ñëó÷àè áûëè ïîäòâåðæäåíû ãèñòîëîãè÷åñêè. Êóìó-

ëÿòèâíûå ïîêàçàòåëè çàáîëåâàåìîñòè â çàâèñèìîñòè

îò ïîëà, ðàéîíà ïðîæèâàíèÿ, âîçðàñòíîé ãðóïïû è

äîç îáëó÷åíèÿ ðàññ÷èòûâàëè äëÿ òðåõ ðàâíûõ ïå-

ðèîäîâ: 0 (1980-1985), I (1987-1992) è II (1993-

1998). Óðîâíè ñòàòèñòè÷åñêîé äîñòîâåðíîñòè ðàñ-

ñ÷èòûâàëè ïî êðèòåðèÿì Õ2 è òåñò Ôèøåðà. Äëÿ

îáðàáîòêè äàííûõ èñïîëüçîâàëè ïðîãðàììíîå îáåñ-

ïå÷åíèå Epi Info,âåðñèÿ 6.

Äîçû îáëó÷åíèÿ ùèòîâèäíîé æåëåçû äåòåé âñëåä-

ñòâèå èíãàëÿöèîííîãî è àëèìåíòàðíîãî ïîñòóïëå-

íèÿ 131I îïðåäåëÿëè íà îñíîâàíèè èçìåðåíèé êîí-

öåíòðàöèè àêòèâíîñòè äàííîãî ðàäèîíóêëèäà â

âîçäóõå è ïðîäóêòàõ ïèòàíèÿ. Îáúåìíóþ êîíöåí-

òðàöèþ àêòèâíîñòè 131I â âîçäóõå îïðåäåëÿëè ïó-

òåì ïðîïóñêàíèÿ çàäàííîãî îáúåìà âîçäóõà ÷åðåç

ôèëüòð èç àêòèâèðîâàííîãî óãëÿ ñ ïîñëåäóþùèì

ãàììà-ñïåêòðîìåòðè÷åñêèì àíàëèçîì çàäåðæàííîé

ôèëüòðîì ðàäèîàêòèâíîñòè. Ñîäåðæàíèå ðàäèî-

àêòèâíîñòè â ïðîäóêòàõ ïèòàíèÿ òàêæå îöåíèâàëè

ìåòîäîì ãàììà-ñïåêòðîñêîïèè âûñîêîãî ðàçðåøå-

íèÿ. Èíäèâèäóàëüíûå äîçû îáëó÷åíèÿ ùèòîâèä-

íîé æåëåçû îöåíèâàëè íà îñíîâàíèè ïîëó÷åííûõ

âåëè÷èí àêòèâíîñòè è âîçðàñò-çàâèñèìûõ ïàðàìå-

òðîâ äûõàíèÿ ïî äàííûì ÌÊÐÇ, íîðì ïîòðåáëå-

íèÿ ïèùåâûõ ïðîäóêòîâ ñîãëàñíî ìàòåðèàëàì Ìè-

íèñòåðñòâà çäðàâîîõðàíåíèÿ è ñåìüè Ðóìûíèè, à

òàêæå ñîîòâåòñòâóþùèõ âîçðàñò-çàâèñèìûõ êîýô-

ôèöèåíòîâ ïåðåñ÷åòà äîç ÌÊÐÇ (ICRP Report

1995 and Phipps A.W. et al,1991).

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Êàê âèäíî èç òàáëèöû 1 è ðèñóíêà 1,ñðåäíèå âåëè-

÷èíû ýêâèâàëåíòíûõ äîç íà ùèòîâèäíóþ æåëåçó,

ïîëó÷åííûõ äåòüìè ïðè óðîâíå ëó÷åâîãî âîçäåé-
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TTAABBLLEE  11

AVERAGE THYROID DOSES FROM INTAKE OF 
131
I RADIONUCLIDE DUE TO THE CHERNOBYL ACCIDENT

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  11

ÑÐÅÄÍÈÅ ÄÎÇÛ ÎÁËÓ×ÅÍÈß ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ ÐÀÄÈÎÍÓÊËÈÄÎÌ 
131
I 

ÂÑËÅÄÑÒÂÈÅ ×ÅÐÍÎÁÛËÜÑÊÎÉ ÀÂÀÐÈÈ

Average thyroid dose (mSv) 

Mean level Level A Level B 

Age groups 

(years) 

I II I II I II 

0–4 66.5 21.3 42.8 13.8 110 35.2 

5–9 40.2 19.1 25.0 12.3 66.3 31.5 

10–14 28.3 16.4 18.3 10.6 46.6 27.1 

15–18 14.0 8.4 9.1 5.5 23.0 13.9 

Total 36.6 16.3 25.0 10.5 60.4 26.0 

Note. I - with milk consumption; II - without milk consumption.

Ïðèìå÷àíèå. I - ïðè ïîòðåáëåíèè ìîëîêà; II - áåç ïîòðåáëåíèÿ ìîëîêà.

FFIIGGUURREE  11.. AVERAGE THYROID DOSES

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  11.. ÑÐÅÄÍÈÅ ÄÎÇÛ ÎÁËÓ×ÅÍÈß ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ

26-60 mSv

10-25 mSv

As we can see from figure 2 the tendency to thy-

roid cancer incidence increase was clear among the

whole country (a=+0.02) and that was rather mo-

re evident in the eastern regions of Romania

(a=+0.16).

The incidence rate (number of cases per 106 res-

idents) in the age group 0-29 at the moment of di-

agnose in Eastern Romania ranged between 0

(1992) and 3.2 (1997) (see figure 3).

Êàê âèäíî èç ðèñóíêà 2,òåíäåíöèÿ ê ðîñòó çàáîëå-

âàåìîñòè ðàêîì ùèòîâèäíîé æåëåçû áàëà õàðàê-

òåðíà äëÿ âñåé òåððèòîðèè ñòðàíû (a=+0,02) ïðè

áîëüøåé âûðàæåííîñòè â âîñòî÷íûõ ðàéîíàõ Ðó-

ìûíèè (a=+0,16).

Ïîêàçàòåëü çàáîëåâàåìîñòè (÷èñëî ñëó÷àåâ/106 æèòå-

ëåé) â âîçðàñòíîé ãðóïïå 0-29 ëåò íà ìîìåíò äèàãíîñòè-

ðîâàíèÿ çàáîëåâàíèÿ â Âîñòî÷íîé Ðóìûíèè êîëåáàëñÿ

â ïðåäåëàõ îò 0,0 (1992) äî 3,2 (1997) (ñì. ðèñóíîê 3).

twice higher those obtained at "Level A" expo-

sure.

The average values for thyroid dose were under

the most disadvantageous conditions, about 66.5

mSv for small children and 14 mSv for adoles-

cents.

ñòâèÿ Â,áûëè ïðèìåðíî âäâîå âûøå ïî ñðàâíåíèþ

ñ òàêîâûìè ïðè óðîâíå À.

Ñðåäíèå âåëè÷èíû äîç îáëó÷åíèÿ ùèòîâèäíîé æå-

ëåçû, ïðè ñàìûõ íåáëàãîïðèÿòíûõ îáñòîÿòåëü-

ñòâàõ,ñîñòàâëÿëè 66,5 ìÇâ ó äåòåé ìëàäøåãî âîçðà-

ñòà è 14 ìÇâ ó ïîäðîñòêîâ.
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FFIIGGUURREE  22.. TRENDS OF THYROID CANCER INCIDENCE IN CHILDREN OF 0-14 YEARS OLD IN ROMANIA AND ITS EASTERN REGIONS

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  22.. ÒÐÅÍÄÛ ÇÀÁÎËÅÂÀÅÌÎÑÒÈ ÐÀÊÎÌ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ Ó ÄÅÒÅÉ 0-14 ËÅÒ Â ÐÓÌÛÍÈÈ 

È ÂÎÑÒÎ×ÍÛÕ ÐÀÉÎÍÀÕ ÑÒÐÀÍÛ

FFIIGGUURREE  33.. INCIDENCE RATE OF THYROID CANCER IN AGE GROUP OF 0-29 AT THE MOMENT OF DIAGNOSING

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  33.. ÇÀÁÎËÅÂÀÅÌÎÑÒÜ ÐÀÊÎÌ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ Â ÃÐÓÏÏÅ  ËÈÖ 0-29 ËÅÒ 

ÍÀ ÌÎÌÅÍÒ ÄÈÀÃÍÎÇÀ ÇÀÁÎËÅÂÀÍÈß

The thyroid cancer cases were registered only

after 1994 in groups aged 0-4 at the time of ex-

posure as well as in groups aged 5-9 (see figu-

re 4).

A half of thyroid neoplasm cases of 1986-1998 we-

re revealed in a cohort of 15-18 years old at the

moment of exposure (see figure 5). According to

patients' age at the moment of diagnosing higher

frequency is manifested in the age group 19-24 ye-

ars old.

Ñëó÷àè çàáîëåâàíèÿ ðàêîì ùèòîâèäíîé æåëåçû â

âîçðàñòíûõ ãðóïïàõ 0-4 è 5-9 ëåò íà ìîìåíò ëó÷å-

âîãî âîçäåéñòâèÿ ðåãèñòðèðîâàëèñü èñêëþ÷èòåëüíî

ïîñëå 1994 ãîäà (ñì. ðèñóíîê 4).

Ïîëîâèíà ñëó÷àåâ íîâîîáðàçîâàíèé ùèòîâèäíîé

æåëåçû â òå÷åíèå 1986-1998 áûëà âûÿâëåíà â ãðóï-

ïå 15-18 ëåò íà ìîìåíò ëó÷åâîãî âîçäåéñòâèÿ (ñì.

ðèñóíîê 5). Ñ ó÷åòîì âîçðàñòà ïàöèåíòîâ íà ìî-

ìåíò äèàãíîçà çàáîëåâàíèÿ î÷åâèäíà ìàêñèìàëüíàÿ

÷àñòîòà ïàòîëîãèè ó ëèö 19-24 ëåò.
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FFIIGGUURREE  44.. NUMBER OF CASES DISTRIBUTION BY YEAR OF EXPOSURE AND AGE AT THE MOMENT OF EXPOSURE

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  44.. ÐÀÑÏÐÅÄÅËÅÍÈÅ ×ÈÑËÀ ÑËÓ×ÀÅÂ ÏÎ ÃÎÄÀÌ ÎÁËÓ×ÅÍÈß È ÂÎÇÐÀÑÒÓ ÍÀ ÌÎÌÅÍÒ ÎÁËÓ×ÅÍÈß

FFIIGGUURREE  55.. DISTRIBUTION OF CASES IN 1986-1998 BY AGE AT DIAGNOSING

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  55.. ÐÀÑÏÐÅÄÅËÅÍÈÅ ÑËÓ×ÀÅÂ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÂÎÇÐÀÑÒÀ ÏÐÈ ÄÈÀÃÍÎÑÒÈÊÅ Â 1986-1998 ãã.
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As it is showed in table 2 in four regions (Ba-

cau,Botosani,Braila,Neamt.), first cases of thy-

roid cancer were registered only after 1986. Me-

an annual incidence rate (number of cases per

106 inhabitants) was higher before the Cherno-

byl NPPaccident than that after 1986 in Iasi di-

strict (2.3 vs. 0.9) Vaslui district (0.7 vs. 0.3)

and Vrancea. District (2.7 vs. 1.3). The mean

annual incidence rate in Eastern Romania were

higher after the Chernobyl accident (in 1986-

1998) than that of 1980-1985 (1.4 vs. 0.8;

p=0.02).

Cumulative incidence rates were statistically sig-

nificantly rising between 1993 and 1998 periods

as compared to those being registered before the

Êàê ïîêàçàíî â òàáëèöå 2,â ÷åòûðåõ ðàéîíàõ (Áà-

êàó,Áîòîøàíü,Áðàéëà è Íÿìö) ïåðâûå ñëó÷àè çà-

áîëåâàíèÿ áûëè äèàãíîñòèðîâàíû ëèøü ïîñëå 1986

ã. Ñðåäíèå ãîäè÷íûå ïîêàçàòåëè çàáîëåâàåìîñòè

(÷èñëî ñëó÷àåâ/106 æèòåëåé) â ïåðèîä ïðåäøå-

ñòâóþùèé ÿäåðíîé àâàðèè ïðåâûøàëè òàêîâûå ïî-

ñëå 1986ã. Â ðàéîíàõ ßññû (2,3è 0,9),Âàñëóé (0,7

è 0,3) è Âðàí÷ÿ (2,7 è 1,3 ñîîòâåòñòâåííî). Ñðåä-

íèå ãîäè÷íûå ïîêàçàòåëè çàáîëåâàåìîñòè â âîñòî÷-

íûõ ðàéîíàõ Ðóìûíèè áûëè âûøå ïîñëå ×åðíî-

áûëüñêîé àâàðèè (â 1986-1998 ãã.),÷åì â 1980-1985

ãã. (1,4 è 0,8 ñîîòâåòñòâåííî,p=0,02).

Êóìóëÿòèâíûå ïîêàçàòåëè çàáîëåâàåìîñòè ñòàòèñòè-

÷åñêè äîñòîâåðíî âîçðàñòàëè íà ïðîòÿæåíèè 1993-

1998 ãã. ïî ñðàâíåíèþ ñ òàêîâûìè â ïåðèîä ïðåäøå-
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TTAABBLLEE  22  

THE INCIDENCE RATES (CASES PER 10
6
INH.)  BY DISTRICTS

ÒÒÀÀÁÁËËÈÈÖÖßß  22

ÏÎÊÀÇÀÒÅËÈ ÇÀÁÎËÅÂÀÅÌÎÑÒÈ (×ÈÑËÎ ÑËÓ×ÀÅÂ/10
6
ÆÈÒÅËÅÉ)  Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÐÀÉÎÍÀ

TTAABBLLEE  33  

CUMULATIVE INCIDENCE RATES (CASES/10
6
INH.) BY SEX, PLACE OF RESIDENCE, AGE GROUPS 

AND EXPOSURE LEVELS IN PEOPLE OF 0-29 YEARS OLD

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  33

ÊÓÌÓËßÒÈÂÍÛÅ ÏÎÊÀÇÀÒÅËÈ ÇÀÁÎËÅÂÀÅÌÎÑÒÈ (×ÈÑËÎ ÑËÓ×ÀÅÂ/10
6
ÆÈÒÅËÅÉ)  Â ÇÀÂÈÑÈÌÎÑÒÈ 

ÎÒ ÏÎËÀ, ÐÀÉÎÍÀ ÏÐÎÆÈÂÀÍÈß, ÂÎÇÐÀÑÒÍÎÉ ÃÐÓÏÏÛ È ÓÐÎÂÍß ÎÁËÓ×ÅÍÈß Ó ËÈÖ 0-29 ËÅÒ

The cumulative incidence rate in the whole terri-

tory was statistically significantly higher in

1993-1998 than that in 1987-1992 (9.1 vs.

4.1;p=0.03) (table 4).

Êóìóëÿòèâíûé ïîêàçàòåëü çàáîëåâàåìîñòè ïî âñåé

òåððèòîðèè ñòàòèñòè÷åñêè äîñòîâåðíî ïðåâûøàë â

1993-1998 ãã. òàêîâîé â ïåðèîä 1987-1992 ãã. (9,1

ïðîòèâ 4,1; ð=0,03) (Òàáë. 4).

Chernobyl accident (12.6 vs. 6.0; p=0.04). The

incidence rate was statistically significantly

higher in females (23.0 vs. 8.7; p=0.02) and the

group with higher radiation doses (18.0 vs. 4.9;

p=0.03) (table 3).

ñòâóþùèé ×åðíîáûëüñêîé àâàðèè (12,6 è 6,0;

p=0,04). Ïîêàçàòåëü çàáîëåâàåìîñòè áûë ñòàòèñòè-

÷åñêè äîñòîâåðíî âûøå ó ëèö æåíñêîãî ïîëà (23,0 è

8,7; ð=0,02) è â ãðóïïå ïîëó÷èâøèõ áîëåå âûñîêèå

äîçû îáëó÷åíèÿ (18,0 è 4,9; ð=0,03) (òàáë. 3).

Mean annual incidence Cumulative incidence 
District 

1980–1985 1986–1999 1980–1985 1987–1992 1993–1998 

BACAU 0 1.5 0 0 19.5 

BOTOSANI 0 0.6 0 0 8.9 

BRAILA 0 1.3 0 11.6 5.8 

GALATI 1.0 0.4 6.1 3.2 3.2 

IASI 2.3 0.9 14.1 4.8 7.1 

NEAMT 0 1.0 0 3.5 10.6 

SUCEAVA 0.4 2.0 2.8 8.8 17.4 

VASLUI 0.7 0.3 4.1 4.4 0 

VRANCEA 2.7 1.3 16.1 11.2 0 

ALL 0.8 1.4 7.1 4.8 9.1 

 

Period  
Parameter type 

Parameter 

value  80–85 (0) 87–92 (I) 93–98 (II) 

Male  3.0 2.2 1.5 Sex 

Female 6.8 6.0 16.8
a,b 

Urban 7.0 5.0 9.1 Residence place 

Rural 3.6 3.6 9.1 

0-4 years 0 0 0 

5-9 years 2.0 0 0 

10-14 years 0 2.1 8.4 

15-19 years 2.1 6.3 10.6 

20-24 years 6.6 15.2 11.0 

Age groups at 

diagnosing 

25-29 years 26.4 0 29.7 

A 1.1 3.3 12.9
c,d 

Exposure level  

B 6.9e 4.6 7.2 

Total 4.9 4.1 9.1 

Note. a - II vs. 0 (p=0.02); b - II vs. I (p=0.01); c - II vs. 0 (p=0.007); d - II vs. I (p=0.03); e - B vs. A (p=0.03); A - 26-60 mSv; B - 10-25 mSv.

Ïðèìå÷àíèå. a - II ïî ñðàâíåíèþ ñ 0 (p=0,02); b - II ïî ñðàâíåíèþ ñ I (p=0,01); c - II ïî ñðàâíåíèþ ñ 0 (p=0,007); d - II ïî ñðàâíåíèþ ñ I

(p=0,03); e - B ïî ñðàâíåíèþ ñ A (p=0,03); A - 26-60 ìÇâ; B - 10-25 ìÇâ.
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TTAABBLLEE  44  

CUMULATIVE INCIDENCE RATES (CASES/10
6
INH.) BY SEX, PLACE OF RESIDENCE, AGE GROUPS AND EXPOSURE LEVELS

IN COHORT BEING 0-18 YEARS OLD IN 1986

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  44

ÊÓÌÓËßÒÈÂÍÛÅ ÏÎÊÀÇÀÒÅËÈ ÇÀÁÎËÅÂÀÅÌÎÑÒÈ (×ÈÑËÎ ÑËÓ×ÀÅÂ/10
6 
ÆÈÒÅËÅÉ)  Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÏÎËÀ, 

ÐÀÉÎÍÀ ÏÐÎÆÈÂÀÍÈß, ÂÎÇÐÀÑÒÍÎÉ ÃÐÓÏÏÛ È ÓÐÎÂÍÅÉ ÎÁËÓ×ÅÍÈß ÑÐÅÄÈ ËÈÖ 0-18 ËÅÒ Â 1986 ã.

Period  
Parameter type Parameter value 

87–92 (I) 93–98 (II) 

Male  3.3 2.2 Sex 

Female 8.7 23.0
a 

Urban 5.4 9.8 Residence area 

Rural 6.5 15.3 

0–4 years 0 9.2 

5–9 years 0 7.9 

10–14 years 6.2 12.4 

Age groups at 

diagnosis 

15–19 years 19.8 22.3 

A 4.9 18.0
b 

Level of exposure 

B 6.6 9.9 

Total 6.0 12.6
c 

Note. a - p=0.02; b - p=0.03; c - p=0.04; A - 26-60 mSv; B - 10-25 mSv.

Ïðèìå÷àíèå. a - p=0,02; b - p=0,03; c - p=0,04; A - 26-60 ìÇâ; B - 10-25 ìÇâ.

The statistically significant increase was registe-

red in the group with high exposure level (12.9

vs. 3.3; p=0.03). There were registered no cas-

es in the cohort of children born after the nuc-

lear accident (including the children exposed in

utero) 

CONCLUSION

1. The thyroid cancer incidence was characterized

with a tendency to increasing all over the country

and especially, in the eastern regions of the coun-

try within 1980-1998 period.

2. The disease cases revealed in the cohort of 0-

18 years old was statistically significantly ri-

sing in 1993-1998 as compared to pre- and post-

accidental periods among female patients and in

the group with higher doses of radiation expo-

sure.

3. There were recorded no cases of thyroid cancer

in the cohort of children exposed in utero to ioni-

zing radiation.
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Ñòàòèñòè÷åñêè äîñòîâåðíîå óâåëè÷åíèå áûëî îòìå-

÷åíî â ãðóïïå ëèö âûñîêîãî óðîâíÿ îáëó÷åíèÿ

(12,9 è 3,3; ð=0,03). Â ãðóïïå äåòåé, ðîäèâøèõñÿ

ïîëå ÿäåðíîé àâàðèè (âêëþ÷àÿ îáëó÷åííûõ â ïðå-

íàòàëüíîì ïåðèîäå),ñëó÷àåâ çàáîëåâàíèÿ âûÿâëåíî

íå áûëî.

ÂÛÂÎÄÛ

1. Çàáîëåâàåìîñòü ðàêîì ùèòîâèäíîé æåëåçû â

Ðóìûíèè õàðàêòåðèçîâàëàñü âîçðàñòàþùèì òðåí-

äîì,â îñîáåííîñòè â âîñòî÷íûõ ðàéîíàõ íà ïðîòÿ-

æåíèè 1980-1998 ãã.

2. ×èñëî âûÿâëÿåìûõ ñëó÷àåâ çàáîëåâàíèÿ â âîç-

ðàñòíîé ãðóïïå 0-18 ëåò ñòàòèñòè÷åñêè äîñòîâåð-

íî âîçðàñòàëî â 1993-1998 ãã. ïî ñðàâíåíèþ ñ äî-

àâàðèéíûì è ïîñëåàâàðèéíûì ïåðèîäàìè ó ëèö

æåíñêîãî ïîëà è ïðè áîëåå âûñîêèõ óðîâíÿõ

îáëó÷åíèÿ.

3. Ñðåäè äåòåé,îáëó÷åííûõ â ïðåíàòàëüíîì ïåðèî-

äå ðàçâèòèÿ,ñëó÷àåâ çàáîëåâàíèÿ çàðåãèñòðèðîâàíî

íå áûëî.

ÁËÀÃÎÄÀÐÍÎÑÒÜ

Àâòîðû âûðàæàþò ïðèçíàòåëüíîñòü ä-ðó Êîðíåëèè

Ãåîðãèó èç Ãëàâíîãî ãîñïèòàëÿ Ðóìûíèè, ä-ðàì

Êîíñòàíöå Àïîñòó, Àíæåëå Àôëîðåé, Ãàðîôèöå

Åëèñåé, Ìèõàåëå Ãèíåò èç ðàéîííûõ óïðàâëåíèé

çäðàâîîõðàíåíèÿ (Ãàëàö, Áàêýó, Ñó÷åàâà, ßññû) çà

ïðåäîñòàâëåííóþ èíôîðìàöèþ. Àâòîðû áëàãîäàð-

íû òàêæå ä-ðó Íèêóëèíå Ôëîàðåà, ïðîôåññîðó

Æèîêîíäå Äîáðåñêó è ïðîôåññîðó Ñóëòàíå Ìè-

õàéëîâè÷ èç îòäåëåíèé öèòîïàòîëîãèè çà èõ êîìïå-

òåíòíóþ ïîìîùü.
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