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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 NPP accident. 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 3-9 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 *¥Cs is over 5 Ci/km? 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.
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INTRODUCTION

The Chernobyl NPP accident 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.

BBEJIEHUNE

B pesysbrare aBapun na UepuoGolibekoit AJC paana-
IIMOHHOMY 3arpsi3HEHHI0 TOBepriaoch 6osee 17 obma-
creit Poccuiickoit Deneparnun, npuyeM B HanGoOJIbIIeH
CTETIeHN TIOCTPAJIaBIlell M3 HUX sBJseTcsa DBpsiHckas
(Ilpi6 A.D. u coasrt.,1991; MUC, 1996,1997).

[enbio HacTosieil paboThl SIBUJIACH OIEHKA JAMHAMU-
KI 3a060JIEBAEMOCTH 3JI0OKQUECTBEHHBIMH HOBOOOPA30-
BanusiMu 1uroBuanoi skenesnl (IIDK) gereit bpsn-
CKOIl 06JIaCTH U CPaBHEHHUE TIOJYUYEHHBIX PE3YJIbTATOB
¢ nanubiMu 1o Poccuiickoit Degepaliuu ¢ yyeToM pa-
JINAIMOHHOrO (haKTOpa.

OBBEKT Y METO/Ibl UCCJIEJOBAHUIA

B pa6ore npoanasu3upoBaHbl gaHHbIE BpsSHCKOro
06J1aCTHOTO OHKOJOTHYECKOTO PErucTpa 3JoKaye-
cTBeHHBIX HOBooOpasoBanuii I cpenu npereit
bpsinckoit o6mactu 3a nepuon ¢ 1981 mo 2002
roj.

Pacuer nokasateJieii nepBuvyHOil 3a601€Ba€MOCTH 3J10-
KayecTBEHHbIMU HOBooOpazosaunusimu 117K nposoaun-
ca "a 100 TbIC. nmerelt ass TpexX Bo3pacTHbIX rpyni 0-
4,5-9,10-14 nmet,a TakKe KyMYJISITUBHDBIN TIOKA3aTeJb
quig rpynmst 0-14 ser.
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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=0O/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,s0 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 46 cases 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-

JInaamuka 3a60JI€Ba€MOCTH JIeTell 3/I0KaYeCTBEHHBIMU
HoBooOpasoBanusmu 117K B Poccun Oblina oneHena 3a
nepuos ¢ 1989 o 2002 rr., (anmpie rocy1apCTBEHHO
onkoJsorndeckoit cratuctukn) (Bamesa JI.C., 1998;
Yucos B.1. U coast., 1998,2000).

Pacuer pucKOB pa3BHUTHSI 3JI0KAYECTBEHHBIX HOBOOOPA30-
Banmii 117K y nereit npoBoansicst corsiacHO peKoMeHIaIm-
av MPHIL PAMH (Topckuii A.1.,Kopeno A.M.,1996).

O- KOMYeCTBO HAOM0O0AEMbIX CTYIAEB
E-kosnuectBO 0Xuddemovix cayvaen
RR- otHOCHTEBHBIN pHCK

RR=0O/E

[l mpoBe/ieHNsT CTAaTUCTUYECKOTO aHAIN3a UCIIOIb30-
Basmch mporpamMmbl "SAS" u "Excel".

PE3YJIbTATbBI 1 OBCYK/AEHUE

3a nepuoz ¢ 1986 roga o 2002 rombr OGbLIO BbISBIIE-
HO 49 cayuaeB PIK y nereit BpsHckoit o6macTn.
Bospact nmereit Ha MOMEHT MTOCTAHOBKHU JJAHHOTO JIHar-
HO3a OBLI OT 5 JIeT W cTapine. BbISBJIEHO S5 ciaydyaeB
PIIZK y neBouek 5-9 Jer,a takxke 24 ciaydast y MaJib-
ynkoB n 20 - y meBouek B Bozpacrte 10-14 ser. Ham-
OoJibINil MUK 3a00J/ieBaeMOCTH ObLJI OTMeYeH B BO3pa-
cre 12 ner - 10 ciyuaes.

N3 49 nereit noe ponusuch B 1988 roay, nosromy ux
3a60€BaHUST MOXKHO OTHECTH K CHOPaJUIeCKUM,
octaibHble e 47 neteit Ha MoMeHT aBapun Ha HAIC
ObLT B Bo3pacre 0 6yer. B Bo3pacte /10 1 roga Obi-
70 27 pereit (57%) u nBa peGerka Oblii 00JYYEHBI in
utero Ha TpeTbeM TpuMecTpe GepeMeHHOCTH. W3 47
caydaeB PIIJK B ToabKO OfHOM BBISBJIEH (DOJIIHKY-
agapaprii PIIJK, B 46 cayuyadgx - manmuaisipHbI THI
OTTyXOJTH.

Bpemennoit unatepsas ¢ 1981 mo 1991 roasr - ato me-
puos nposiaenus cnontanupix PIIK (¢ yuerom ma-
TeHTHOTO Tepuoga 5-6 mer ¢ 1986 mo 1991 rom). C
1989 1o 1991 rojbr GBIIO 3aPETHCTPUPOBAHO 2 CIydast
PIEK y mereit. C 1987 1o 1990 rr. cayuan PIIK y
nereii He peructpupoBasuch. B 1991 rr. RR 6bin
630K K 1,T.e. 3a6oseBaeMocTb B BpsiHckoii o6acTu
6bla 6JiM3Ka K POCCHIICKON 3a CYET TIOSIBJICHUS CJIY-
qaes PII[JK cpean mesouek (cm. Tabmauiry).

C 1992 roga puck pa3BUTHSA 3JIOKAUECTBEHHBIX HOBO-
o6paszoBanuii 117K cpenu mereii Bo3pacraer u coxpa-
HSEeTCSI IPUMEPHO TTOCTOSHHON BesmyrHon 10 1999 ro-
na srmountes bHo (p<0,05). DTo mepuos MHIYKINH
CTIOHTAaHHBIX ¥ paamoreHHbIXx pakoB [JK. Cpemn
MaJIbYMKOB 3a nccaemayembrii nepuog RR - 23,6,a cpe-
m gesouex - 10,3 (p<0,05).

[TpoBeneHHbIN aHAIN3 IO BO3PACTHBIM T'PyTIaM I0-
Ka3aj, 4TO B 3TOT BPEMEHHON MPOMEKYTOK HabJII0-
naerca nmpesbimenne RR (p<0,05) Torpko A1 BO3-
pactro# rpynmbl 10-14 mer. RR mocroBepHO He3Ha-
quM JAJ8 Bo3pacTHbIX Tpymn 0-4 m 5-9 Jer, kak B
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TABLE 1

ESTIMATED RELATIVE RISK FOR THYROID CANCER DEVELOPMENT AMONG CHILDREN
OF THE BRYANSK REGION FOR 198%-2002

TABJINLIAT

OLEHKM OTHOCUTENBHOTO PUCKA PAKA LUMTOBMOHOM XXENE3bI Y AETEM
BPAHCKOW OBNACTU 3A 1989-2002 rr.

all children (0-14) inclusive :
boys girls
Years
. . confidence . . confidence . . confidence
relative risk . relative risk . relative risk .
interval interval 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 43.01 113;)3321_ 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/km?* and the Bryansk region
without SWT.

While performing the analysis,we took 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
place of residence. One child had moved to the Bryansk
district (relatively "clean") from the Novozybkov di-
strict (radiation contamination density from *"Cs>15
Ci/km?) 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.

I[eJIOM, TAaK ¥ 110 1oJay. PHUCK OTAeAbHO AJsT MaJib-
YUKOB U JIEBOYEK J[AaHHOWU TPYNIbl CTATUCTUYECKU
He3Ha4yuM B npejenaax 95% IV, 4To,BO3MOKHO, CBSI-
3aHO C MaJbIM KOJUYECTBOM CJy4aeB 3a60JeBaHUI

PIIDK.

[Tonyyennble JaHHbBIE MOCJTYKUJIN OCHOBAHUEM JIJisI
BbISIBJIEHUS 3aBUCUMOCTU pactipoctpanennoctu PIIK
CPeIu [eTell, MPOXKUBAIOIINX HA TEPPUTOPUIX C Pas-
JIMYHON TIIOTHOCTBIO PAJAMOAKTHBHOTO 3arpsi3HEHUSI.
Tepputopus Bpsirckoit o6nactu 6bla yCJIOBHO pas/e-
JeHa Ha toro-3anagubie Teppuropun (I03T),rae mior-
HOCTDb PAJMOAKTUBHOTO 3arpsi3HeHus Bbitre 5 Ku /km’
n bpsHckas ob6actp 6e3 IO3T.

[Ipu mpoBeZieHNM [AHHOTO AHAMN3A YYUTBHIBAJIACH BO3-
MOKHAsI MUTpaIs jieteii ¢ Momenta aBapun Ha YAIDC
JI0 TIOCTAaHOBKH [IMarHO3a. Y /1aJ0Ch YCTAHOBUTD, YTO MO-
cne aBapun Ha YAIC, TosbKo 2 jieteil MIBMEHUIM MECTO
sxurenberBa. Oaun peGeHok mepeexan 15.07.86 r. u3
HoBosbi6koBckoro paiiona (ILIOTHOCTb PaJMAlMOHHOIO
sarpsisnenus mo YCs>15 Ku/km?) B Bpsanckuil paiion
(ycoBHO "umcThIi") M oMH peGeHOK U3 "uMCThIX" Tep-
putopuii B Havasie uions 1986 roma Bbiesxkas Ha 8 jHeit
B PaJIMAIlMOHHO 3arpsi3HeHHbIi HOBO3BIOKOBCKUIT paiioH.

Takum 06pa3oM, MUTPAIUOHHBIE TPOIECCHl HE MOTJIN
MOBJIUSATD HA PE3yJIbTaTbl CTAaTUCTUYECKOTO aHAJN3a.

Ha ycaoBuo "umcrbix” Teppuropusix RR 3a6omers
PUIX cpemu gmereir 10-14 ner 6oun Boime (p<0,05)
Tobko B 1996 rony - 14,39 (¢ 95% AU 3,91; 36,83)
(pucynok). A ma IO3T pocrosepHble pasinuus
(p<0,05) mas naHHON BO3PACTHOI TPYIIBI MOTYIEHDI
B 1994-1999 rr.
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FIGURE 1. ESTIMATED RELATIVE RISK FOR THYROID CANCER DEVELOPMENT AMONG CHILDREN AGED 10-14
FROM THE BRYANSK REGION, SWT AND FROM RELATIVELY CLEAN AREAS FOR 198%-2000
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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.
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