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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 before April 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 /10° inhabitants) in the whole territory were higher after the Chernobyl 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 66 mSv 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).

BBEJAEHUE

I/ICCJIe,[[OBaHI/IH OTAAJIEHHBbIX MEJUIMHCKNX IIOCJIe/d-
crBuii  UepHoObLIbCKOI aBapun CHOKYCHPOBAHO HA
U3y4YeHnu HpoéﬂeMbI paka IUTOBUIHON KeJse3bl Y
netckoro Hacenenns (Otuer HKJAP OOH, 2000).

Bospacraioiee 4nc/o ciydaeB paka IUTOBHIHON Ke-
JIe3bl y JleTell U TOAPOCTKOB, IPOKUBAIONINX B Paiio-
HaX, B HaWOOJIbIIEH CTENEHN 3arpsS3HEHHBIX PAaJUOHY-
KJIUIaMu, GbIJIO 3aperucTpupoBano B Pecny6anke Be-
napych, Ykpante u Poccuiickoit Menepannu (OTyer
HKIAP OOH, 2000; Mould R.F,2000; Sobolev B.
et al,1997; Williams D. et al,1993; WHO, 1996).

N3-3a cBoero reorpaduyeckoro mososkenusi, PymMpraus
OKazajach cpequ HamboJjee TOCTPAIABIINX TOCYAApPCTB
(nomumo Gpisiero CCCP),a ee BOCTOYHBIE PaiiOHbI SIB-
JITIOTCST HanboJiee 3arpsi3HEHHBIME BesieicTBre UepHo-
ObLIbCKOM aBapuu. Ilocseanue, KpoMe TOro, peCTaBs-
10T CO60M eCTeCTBEHHbIE PAMOHBI 300HON IHIEMUN.

[TpenmectBytotee nccremoBanme 3a60J1€BAEMOCTH pa-
KOM TIUTOBHIHOHN >KeJe3bl BBIIBUJO CTATHCTHUECKH
CyIecTBeHHOe yBeamueHue mokaszareseil B 1989-1994
rr. 1o cpaBHeHuio ¢ 1980-1985 rr. B Bo3pacTHOI
rpynme 0-4 aer (Davidescu D. et al,2000).

30



Davidescu, lacob / 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.

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),1 (1987-1992)
and TT (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 "'I were derived on the
basis of measured activity concentrations of this
radionuclide in air and foodstuff. The volumetric
activity concentrations of airborne ™'l 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
AW. 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

[lesbio HACTOSIIETO WUCCJEAOBAHUS GbLIO YCTAHOBHUTD
CBsI3b MEX/y SI/IepHOH aBapueil 1 yBeJuueHneM KoJmde-
CTBa CJIy4YaeB pakKa IUTOBUIHON >Kese3bl cpefu JeTei u
O/IPOCTKOB, pouBIIKXCcs 0 anpens 1986r. (koropbiM
6b110 10 18 JIeT B TO BpeMs),a TakKe B TPYIIIE JeTeil,
O6JIyYEHHBIX B MPEHATATBHOM TEPHO/IE PAZBUTHUSI.

OBBEKT U METO/Ibl

ITokasatesnn 3a601€BaeMOCTH B OOJYyYEHHBIX TPYMIAX
(1 822 945 man B Bospacre 0-18 ner u 103 458 gereit,
MO/IBEPTIINXCST JIYYEBOMY BO3JIEHCTBUIO B TIPEHATAb-
HOM miepuojie Ha MOMeHT YepHOOBLIBCKONW aBapum)
CPaBHUBAJIK C COOTBETCTBYIONUMH BEJIMYMHAMU B JIBYX
HEOOTYUEHHBIX TPYIINAX JIUIT, POAUBIIAXCS 0 U MTOCTE
sapepuoit aapuu. Ha npotskenun 1980-1998 rr. 6bi-
JIO MarHOCTUPOBaHO 49 cayuaeB. Perucrpamuio mpo-
BOJMJIU TI0 JJAHHBIM MEIUIMHCKON JOKYMEHTAIIUU XH-
PYPrUUYECKUX, PAAMOJOTHIECKIX WJIN 3HIOKPUHOJIOTH-
YeCKUX, & TAaKKe PAOHHBIX OHKOJIOTMYECKUX OTJIeJie-
Huit. [lanable pacnpeneseHusi HaceJIeHUs B 3aBUCHMO-
CTH OT TOJIa W MECTa KUTEJbCTBA OBLIW TOJYYCHBI U3
PallOHHBIX YIPaBJEHUN CTATHCTUKU. EKerojHbie mo-
Kazareu 3a607€BaEMOCTH PACCUYUTBIBAJIN IO HEOIY-
GIMKOBAHHBIM JaHHBIM HAaIMOHATBHOTO CTATHCTHYE-
CKOTO YIpaBjeHUusT MWHHUCTEPCTBA 3PABOOXPAHEHUS
PyMbIHUM ¥ MCIOJb30BAJU TIPU CPABHEHUH C TIOKa3a-
TEJSIMU B MCCJEyeMbIX paiioHaxX. Bce BbISBIEHHDIE
cay4yan ObLIN TIOATBEPIKACHBI TUCTOJIOTHYECKH. Kymy-
JIITUBHBIE TIOKa3aTe i 3a60/1€BAEMOCTH B 3aBUCHMOCTH
OT TIOJIa, palfoHa MPOKUBAHMS, BO3PACTHON TPYMIIIBI 1
J103 OOJIyYeHUsSI PACCUUTBHIBATH JIJISI TPEX PABHBIX Iie-
puogos: 0 (1980-1985), I (1987-1992) u II (1993-
1998). YpOBHE CTaTHCTHYECKOH JOCTOBEPHOCTH pPac-
cunThIBaM 10 KpurtepusiMm X* u tect Durmmepa. [las
06paGOTKK JAaHHBIX HMCIIOJb30BAIH POrpaMMHOe 06ec-
neuyenne Epi Info,Bepcus 6.

Jl03b1 06yueHnst MUTOBUIHON JKeJe3bl JeTei Bee-
CTBUE WHTAJSIUOHHOTO W aJMMEHTAPHOTO TOCTYILIE-
Hust “'l onpenensiv Ha OCHOBAHWM U3MEPEHMIT KOH-
IEHTPAIUN AKTUBHOCTU JAHHOTO PAJUOHYKJIUIA B
BO3/yXe U MPOJAyKTaxX nutanus. OOBEeMHYI0 KOHIIEH-
Tpamnuio axktuBHocTH "'l B BO3myXe ompenessin my-
TEM TPONYCKAHUS 33/JaHHOr0 06beMa BO3/yXa uyepe3
puabTp M3 AKTUBUPOBAHHOTO YIJIS € TOCJIELYIOTUM
raMma-CleKTPOMETPUIECKUM aHAJIU30M 3a/IePsKaHHON
¢uabrpoM pagmoaktuBHoctu. Comepkanue pajauo-
AKTUBHOCTH B MPOAYKTaX MUTAHUS TaKyKe OICHUBAJIN
METOJIOM TaMMa-CIIEKTPOCKOTINY BBICOKOTO pa3peliie-
Husi. VHmuBuayasibHble A03bl OOJYyUYEHUS ITUTOBUJ-
HOI XeJie3bl OTICHWBAJU Ha OCHOBAHUU TIOJYYEHHBIX
BEJIMYNH aKTUBHOCTU U BO3PACT-3aBUCUMBIX IMapaMe-
TPOB AbIxauus 1o ganupiM MKP3, HopMm moTpe6.ie-
HUS MUNIEBBIX TPOLYKTOB COTJIACHO MaTepuaiaM Mu-
HUCTEPCTBA 3/I[PAaBOOXPAHEHUS U ceMbu PyMbiHum, a
TaKXXe COOTBETCTBYIOUIUX BO3PACT-3aBUCHUMBIX KO3(-
dbunmentoB mepecyera 103 MKP3 (ICRP Report
1995 and Phipps A.W. et al,1991).

PE3YJIbTATBI U OBCYKJIAEHUE
Kaxk Buano u3 Tabauibs 1 u pucyHka 1,cpennue Beu-

YWHDbI SKBUBAJEHTHBIX /03 Ha MUTOBUAHYIO JKEJIE3y,
IOJIYYE€HHbBIX [A€TbMM IIPU YPOBHE JIy4€BOI'O BO3/IEi-
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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.

ctBus B, 6blin IpUMEpPHO BJBOE BBIIIE 110 CPABHEHUIO
C TAaKOBBIMU IIPH yPOBHE A.

Cpennne BeJTMYUHBI /103 OOJyUEHUST MUTOBUIHON Ke-
JIe3bl, TIPH  CaMbIX HeOJArOTNPUSITHBIX OOCTOSITETb-
CTBax,cocTaBJsiin 66,5 M3B y JieTeil MJIAJIIEro Bo3pa-
cra u 14 M3B y MOJPOCTKOB.

TABLE 1

AVERAGE THYROID DOSES FROM INTAKE OF ®| RADIONUCLIDE DUE TO THE CHERNOBYL ACCIDENT

TABJILIA 1

CPEOHME OO3bl OBJTYUEHUS LUMTOBMOHOW XXENE3bI PAOVOHYKIIMAOM *I
BCJIELCTBME YEPHOBbLITECKOM ABAPVIN

Age groups Average thyroid dose (mSv)
(vears) Mean level Level A Level B
I 11 1 11 1 11
04 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. | - with milk consumption; I - without milk consumption.
Novmeuarme. | - npu notpebneqmn monoka; Il - 6e3 notpednerms monoka.
FIGURE 1. AVERAGE THYROID DOSES
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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 10° 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).

Kak BUAHO U3 PUCYHKa 2, TEHJIEHINA K POCTY 3a60/1e-
BAEGMOCTH PAKOM IIUTOBUAHON >Kese3bl Gana Xapak-
TepHa 1715 Beeil Tepputopun crpanbl (a=+0,02) mpu
GombIeil BBIPAKEHHOCTH B BOCTOUHBIX paiiomax Py-
mbrann (a=+0,16).

[okaszarenb 3a6oseaemoctn (uncso ciydaes,/10° sxure-
Jeit) B BospacTHOl rpyrme 0-29 JleT Ha MOMEHT JJUarHOCTH-
poBanus 3a6oseBanust B Bocrounoit Pymbranm kosie6asicst
B npezenax or 0,0 (1992) no 3,2 (1997) (cm. pucyHok 3).
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The thyroid cancer cases were registered only  Cayuyan 3a6osieBaHusi PakoM IIUTOBH/HOI JKeJe3bl B

after 1994 in groups aged 0-4 at the time of ex-  Bozpactubix rpynmax 0-4 u 5-9 jleT Ha MOMEHT JIyde-
posure as well as in groups aged 5-9 (see figu-  BOro BO3AEHCTBUS PErMCTPUPOBAINCH MCKJIIOYUTETHHO
re 4). nocae 1994 roga (cm. pucynok 4).

A half of thyroid neoplasm cases of 1986-1998 we-  IlosoBuHa c/y4aeB HOBOOOpPA30BaHUil IIUTOBU/HON

re revealed in a cohort of 15-18 years old at the  xemne3br B Teuenue 1986-1998 6blia BbisiBIEHA B TPYTI-
moment of exposure (see figure 5). According to  me 15-18 Jier Ha MOMeHT Jiy4eBOro BozjeiicTust (CM.
patients' age at the moment of diagnosing higher = pucynok 5). C yderoMm Bo3pacra NAllMEHTOB Ha MO-
frequency is manifested in the age group 19-24 ye-  MeHT quartnosa 3a6oJieBaHUsT OYEBUHA MAKCHMAaTbHAS
ars old. vacTtota narosoruu y Jmi 19-24 mer.

FIGURE 2. TRENDS OF THYROID CANCER INCIDENCE IN CHILDREN OF 0-14 YEARS OLD IN ROMANIA AND TS EASTERN REGIONS

PUCYHOK 2. TPEH[bI 3ABOJIEBAEMOCTU PAKOM LUMTOBMOHOWM XXENE3bl Y OETEN 0-14 JIET B PYMbIHUA
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FIGURE 3. INCIDENCE RATE OF THYROID CANCER IN AGE GROUP OF 0-29 AT THE MOMENT OF DIAGNOSING
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FIGURE 4. NUMBER OF CASES DISTRIBUTION BY YEAR OF EXPOSURE AND AGE AT THE MOMENT OF EXPOSURE
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FIGURE 5. DISTRBUTION OF CASES IN 1986-1998 BY AGE AT DIAGNOSING

PUCYHOK 5. PACMPEAENEHVE CNYYAEB B 3ABUCMOCT OT BO3PACTA TMPU AMATHOCTUKE B 1986-1998 rr.

59y,0

20-24 y,
36.1

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
10° inhabitants) was higher before the Cherno-
byl NPPaccident than that after 1986 in lasi 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

04y, 0 1014y,

16.7

Kax moxasano B ta6mie 2,5 gerbipex paiionax (Ba-
Kay, Boromans, Bpaitna u Hami) nepsbie ciayuyan 3a-
6oJieBaHnst OBLIN IUAaTHOCTHPOBAHBI JHUIID mocae 1986
r. Cpeanme ToaWyHbIE TOKa3aTeau 3a60JeBAEMOCTH
(umcno cayuaes,/10° xuteneiil) B mepmon mpese-
CTBYIONIWH SI/IEPHOI aBapwWy TPEBBINATIN TaKOBbIE T10-
cane 19861. B paiionax dccwr (2,3u 0,9),Bacayii (0,7
n 0,3) u Bpamus (2,7 u 1,3 coorserctBenno). Cpen-
HUE TOAWYHBIE TTOKA3aTen 3a00JI€BAEMOCTH B BOCTOYU-
HBIX paffoHax PympiHNM 6bLaM BbImE Tocsae YepHO-
6bLIbCKOl aBapun (B 1986-1998 rT.),9em B 1980-1985
rr. (1,4 u 0,8 coorsercrenno, p=0,02).

KyMmynsaruBHbIE TTOKa3aTen 3a607I€Ba€MOCTH CTATUCTHU-
YecKHW JOCTOBEPHO BO3pacTaiam Ha TpoTsikennn 1993-
1998 rT. 1O CcpaBHEHWIO ¢ TAKOBBIMU B TIEPUOJ TIPEIIIie-
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Chernobyl accident (12.6 vs. 6.0; p=0.04). The
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;

incidence rate was

p=0.03) (table 3).

crBylommii  UepnoGpibekoit apapunm (12,6 n 6,0;
p=0,04). IlokasaTenp 3a60JE€BAEMOCTH OBLI CTATHCTHU-
YeCKM JIOCTOBEPHO BBIIIE y JHIL sKeHcKoro nosa (23,0 u
8,7; p=0,02) u B rpymnme moayuuBIKEX GOJIEE BBHICOKHE
no3bl o6aydenus (18,0 u 4,9; p=0,03) (tabn. 3).

TABLE 2
THE INCIDENCE RATES (CASES PER 10° INH.) BY DISTRICTS
TABIALIA 2
MNMOKASATE/IM 3ABOJIEBAEMOCTU (WICTO CITYYAEB/10 )KI/ITEJ'IEVl) B 3ABMCMMOCTM OT PAVMIOHA
District Mean annual incidence Cumulative incidence
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
TABLE 3
CUMULATIVE INCIDENCE RATES (CASES/10° INH.) BY SEX, PLACE OF RESIDENCE, AGE GROUPS
AND EXPOSURE LEVELS IN PEOPLE OF 0-29 YEARS OLD
TABJIULIA 3

KYMYNIATUBHBIE MOKASATESIM 3ABOJIEBAEMOCTU (WACTIO CITYYAEB/10¢ XXUTENEN) B 3ABMCUMOCTU
OT MOJA, PAVIOHA MPOXMBAHMS, BO3PACTHOWM PYIMbl M YPOBHA OBJYYEHNS Y JILL 0-29 JIET

Parameter Period
Parameter type
value 80-85 (0) 87-92 (D 93-98 (1)
Sex Male 3.0 2.2 1.5
Female 6.8 6.0 16.8*
Residence place Urban 7.0 5.0 9.1
Rural 3.6 3.6 9.1
Age groups at 0-4 years 0 0 0
diagnosing 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
25-29 years 26.4 0 29.7
Exposure level A 1.1 33 12.9%9
B 6.9¢ 4.6 7.2
Total 4.9 4.1 9.1

Note. a - Il vs. 0 (p=0.02); b - Il vs. | (p=0.01); ¢ - Il vs. O (p=0.007); d - Il vs. | (p=0.03); & - B vs. A (p=0.03); A - 26-60 mSv; B - 10-25 mSv.
ovmeyarme. a - Il no cpasrermio ¢ O (p=0,02); b -1l rno cpasrermio ¢ | (p=0,01); ¢ - Il no cposrermio ¢ O (p=0,007); d-llno CcpasHeHMio C |
(¢=0,03); e - B no cpasrermio ¢ A (p=0,03); A - 26-60 m3s; B - 10-25 m3e.

The cumulative incidence rate in the whole terri-
tory was statistically significantly higher in

1993-1998 than that

4.1;p=0.03) (table 4).

in 1987-1992 (9.1 wvs.

KymynsatuBabiii mokazareab 3a60J1€Ba€MOCTH IO BCeil
TEePPUTOPUU CTATHCTHYECKU JOCTOBEPHO IPEBBIMIAI B
1993-1998 rr. Takosoii B nepuoga 1987-1992 rr. (9,1
nporus 4,1; p=0,03) (Tabn. 4).
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TABLE 4

CUMULATIVE INCIDENCE RATES (CASES/10¢ INH.) BY SEX, PLACE OF RESIDENCE, AGE GROUPS AND EXPOSURE LEVELS
[N COHORT BEING 0-18 YEARS OLD IN 1986

TABJMLIA 4

KYMYIATUBHBIE MOKASATESIM 3ABOJIEBAEMOCTU (WACTIO CITYYAEB/10¢ KUTENEN) B 3ABUCMMOCTU OT MONA,
PAVIOHA MPOXVBAHMS, BO3PACTHOM TPYMIbI M YPOBHEM OBJTYYEHUS CPEOM JIMLL 0-18 JIET B 1986 r.

Parameter type Parameter value Period
87-92 () 93-98 (1)
Sex Male 33 2.2
Female 8.7 23.0°
Residence area Urban 54 9.8
Rural 6.5 15.3
Age groups at 0—4 years 0 9.2
diagnosis 5-9 years 0 7.9
10—14 years 6.2 12.4
15-19 years 19.8 22.3
Level of exposure A 4.9 18.0°
B 6.6 9.9
Total 6.0 12.6°

Note. a - p=0.02; b - p=0.03; c - p=0.04; A - 26-60 mSv; B - 10-25 mSv.
ovmedarme. a - p=0,02; b - p=0,03; c - p=0,04; A - 26-60 m3s; B - 10-25 m3s.

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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CraTuCTHYeCKu JOCTOBEPHOE yBeJndeHue ObLIO OTMe-
YeHO B TPYIMIE JUI[ BBICOKOTO YPOBHS OOGJIyYEHUS
(12,9 u 3,3; p=0,03). B rpymnme gereil, poAUBIINXCS
nosie saepHoil aBapun (BKJII0OYas OOJYYEHHBIX B TIpe-
HATaJIbHOM TMEPUOJE),CAYIacB 3a60JeBaHNS BBISBICHO
He OBLIO.

BbIBO/Ibl

1. 3a6ojieBaeMOCTb PAKOM IMUTOBUAHON >KEJIe3bl B
PyMmbranm XapakTepu3oBaJach BO3PACTAONINM TPEH-
JIOM, B OCOOEHHOCTH B BOCTOYHBIX pailoHaX Ha TIPOTSI-
skeann 1980-1998 rr.

2. Ywucao BBISABISEMBIX CIydYaeB 3a00J€BaHUS B BO3-
pactHoil rpynme 0-18 jeT craTucTUUecKW AOCTOBEP-
HO Bo3pactaJso B 1993-1998 rr. mo cpaBrHenuio ¢ 1o-
aBapUUHBIM W TIOCJE€ABAPUWHBIM TMEPUOJAMU Y JIUIL
JKEHCKOTO Tojla W 1npu 060Jjiee BBICOKMX YPOBHSX
0o6TyYeHus.

3. Cpenu nereit,06Ty4YeHHBIX B TIPEHATAJBLHOM TIEPUO-
Jle Pa3BUTHS, CJIydaeB 3a60I€BAHNS 3aPETUCTPUPOBAHO
He OBLIO.

BJATOAAPHOCTD

ABTODPBI BBIPAXKAIOT TIPU3HATENIBHOCTD A-py KopHemann
lFeoprny m3 IyaBHOTO TOCTHMTaNs PyMbiHUM, I-pam
Koncranme Amnocty, Amxene Aduopeit, Fapodure
Emuceii, Muxaesne TmHeT m3 pallOHHBIX yIpaBJeHUI
sapasooxpanenus (Tanam, Bakay, Cyueasa, SIccpl) 3a
MpeoCcTaBIeHHy 0 WH(popMalmo. ABTOPBI GJaromap-
HbI Takxke n-py Hukyaune Dmoapea, mpodeccopy
JKuokonge [lo6pecky u mpodeccopy Cyuarane Mu-
XalJIOBUY M3 OT/IEJICHWIT ITUTOTATOJIOTHH 32 UX KOMIIe-
TEHTHYIO TIOMOIIb.
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