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BCTYN

Pak wmtonogi6Hoi 3ano3m (PLLU3) y Bcbomy cBIiTi Ha
CbOrofHi € HANGINbLL LBMAKO 3POCTAOU MM Pi3HOBUAOM
KapuuHOM Ta Nocifae 5 micue 3a nowmpeHicTio cepen
XiHOK [1, 2]. loHi3yloue ONpPOMIHEHHA 3anULLAETbCA
Hambinbwmm 3 BigomMux QakTopiB PU3KMKY AnA
po3suTky PLU3, Hacamnepepn naninApHOI KapLuuHOMWU.
LnTonognibHa 3an03a € OgHUM i3 HalbGINbLW YyTIMBUX
Ta BPa3nMBUX ANA padiauil opraHis niognHu, nepu 3a
BCe Y BMNafKy ONPOMiHEeHHA y ANTUHCTBI [3, 4].

30 pokiB Tomy BMOYX Ha peakTtopi YopHOOUIbCbKOT
aToMHoOi  enektpocTaHuii  (YAEC) npwussiB  po
HalKaxnmMBiloi sApepHOl  KatacTpodm B icTopil
nmopacTea. binblw Ak 5 MinbloHIB 0oci6 oTpumanm
3arpo3nmBe AAA XUTTA Ta 3[40POB’'A OMPOMIHEHHHA,
BKNoYaounm >1 MiNbrMoHy pAiten Ta nignitkis [5].
[pakTMYHO BCe HaceneHHA YKpaiHuM WBMAKO nicnA
aBapil 3a3Hano BMAUBY BHYTPIWHbOrO OMNPOMIHEHHA
L3 yepes i3oTONM pagioakTMBHOroO nogy, AKi WBUAKO
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INTRODUCTION

Thyroid cancer is currently the most rapidly growing
type of carcinomas worldwide and is ranked 5th in
prevalence among women [1, 2]. lonizing radiation
remains the largest of the known risk factors for
developing thyroid cancer, especially for papillary
carcinoma. The thyroid gland is one of the human
organs that is the most sensitive and vulnerable
to radiation, especially in the case of exposure in
childhood [3, 4].

30 years ago an explosion at the reactor of the
Chernobyl Nuclear Power Plant resulted in the
worst nuclear accident in human history. More than
5 million people, including more than 1 million
children and adolescents, received a life and health
threatening exposure to radiation [5].Right after the
accident almost the entire population of Ukraine were
exposed to internal irradiation of the thyroid gland
by radioactive iodine isotopes, which quickly spread
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OPUTTHANBHE OCIAXEHHA

po3HOCUNNCA Yy BUMMAZI aepo30NiB 3a HanpAmMKammu
MiHMBOT PO3WU BITPiB Ta aTMOChepPHMX NOTOKIB. Bnnvs
YOpPHOOUNBbCbKOI pagiauii Ha po3BUTOK paKy L3 vy
ZiTen, AKi MewWwKann Ha MOMEHT aBapii B YKpaiHi, 6ys
BXKe AeTaNbHO OOCNIAKEHUN paHille, B TOMY YnChi i B
HalKx nonepeaHix ony6nikoBaHux poboTax [6, 71.

Hanbinbw cneundiyHnmm ocobnmsoctamn PLI3 y
«giTert YopHOOMNA» CTaNN:KOPOTKNNNAaTEHTHU Nepiof
(Big 4-5 pokKiB), MynbTUPOKaNbHICTb, NANINAPHUA TN
paky (Hacamnepeq — conigHo-GONiKyNnApPHWIA BapiaHT),
LUIMPOKe MeTacTaTuuHe ypaxeHHA nimdosy3nis, RET/
PTC peapaHxyBaHHA Ta iHwWi [7, 8].

Beaxanocs, Wo nik HanmbinbLWOi YacToTM PO3BUTKY
PLL3 cepen onpomiHeHUX BHacniAoK YopHOOUAbCbKOT
KaTacTpodu ocib, HapomxeHux y 1969-1986 pokax
npunagae Ha nepuwi 10-15 pokis nicna nopii Ta Bxe
[JaBHO 3aMLWNBCA No3afy.

Um 36epiraeTbca poci NigBULLEHWI PU3NK PO3BUTKY
PLL3 cepen mewKaHUiB YKpaiHu, AKi 6ynu pitbMu Ta
nigniTkamm Ha momeHT aBapii 30 pokis Tomy?

MeTa po6oTn — JOCNiaNTM Ha KNiHiYHOMY MaTepiani
Hawoi yctaHoBM vacTky PLU3, wo 6yB BuABNEeHUN y
XBOpUX BiKOBOI KaTteropii 1969-1986 Ta 1982-1986
POKiB HapoeHHA (4iTM Ta nigniTkm Ha MOMEHT
YopHobunbCcbKoi aBapii) cepen ycix NpoonepoBaHuX
3 NpuBOAdYy TUPEOIAHOro paky Naui€HTIB, a TaKoX
npoaHanisyBaTtu KiiHiYHi 0co6MMBOCTi 3aXBOPIOBaHHA
B [laHi KOropri.

MATEPIAJIN TA METOAU

Mu pospaxyBanu LWOPIYHY YaCTKy MaUi€eHTIB i3
PUW3 3 pokom HapogkeHHA 1969-1986 (Bikom 0-17
POKiB Ha MOMEHT KaTacTpodu) Ta OKpemo 1982-
1986 pokiB HapogeHHA (Bikom 0-5 poKiB Ha MOMEHT
kaTacTpodu), AK Hanbinbw ypas3nuBoi BIKOBOI rpynu,
cepeq ycix nauieHTiB i3 TupeoigHMM pakom (5092
nauieHTIB), AKI OnepyBannca B HalWiln KAiHiLi NpoTArom
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PucyHok 1. [TopieHAHHA Yacmok «dimel YopHobusisa»
ceped nauieHmis i3 PLL{3, npooneposaHux y ueHmpi, 3a mpu
5-piuHux nepioou.

OCTaHHix 16 pokis (2000-2015 pp.). AnAa oTpumaHHA
6inbLOi CTaTUCTUYHOI BiPOriAHOCTI ANA BM3HAYeHHA
TeHAEHLUIT 3apeecTpoBaHKX 3MiH BIKOBOro po3noginy
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as aerosols due to changeable directions of wind and
atmospheric flows. The impact of Chernobyl radiation
on the development of thyroid cancer in children
living at the time of the accident in Ukraine has been
previously studied in detail, including our previously
published papers [6, 71.

The most specific features of thyroid cancer in the
"Children of Chernobyl" are a short latency period
(4-5 years), multifocality, the papillary type of cancer
(mainly solid-follicular variant), extensive metastatic
lesion of lymph nodes, RET/PTC rearrangement etc [7,
8].

It was considered that the peak in the incidence of
thyroid cancer among the people born in 1969-1986
and irradiated by the Chernobyl accident occurred
in the first 10-15 years after the event and may have
already been overcome. Is there still remains an
increased risk of thyroid cancer among residents of
Ukraine who were children and adolescents at the
time of the accident 30 years ago?

The aim of our study- to evaluate the proportion
of thyroid cancer sufferers born in 1969-1986 and
1982-1986 (children and adolescents at the time
of the Chernobyl accident) among all patients who
underwent surgical treatment for thyroid cancer in our
institution. It also analyzes the clinical features of the
disease in the above mentioned cohort of patients.

MATERIAL AND METHODS

We calculated the annual proportion of patients with
thyroid cancer born in 1969-1986 (0-17-year-old at the
time of the accident) and also separately of those born
in 1982-1986 (0-5-year-old at the time of the accident),
as the most vulnerable age group, among all the
patients with thyroid cancer (5092 patients) who were
operated in our clinic over the past 16 years (2000-
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Figure 1. Comparison of the "Children of Chernoby!"
proportions among the patients who underwent operation for
thyroid cancer at the Center over the three 5-year periods.

2015). In order to achieve higher statistical significance
while calculating the trend of the registered changes
in the age distribution of the thyroid cancer cohort,
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koroptu PLLI3 mu po3ainunn nepiof cnoctepeXkeHb Ha
TpM Bigpi3Km yacy no 5 pokis (2000-2004, 2005-2009,
2010-2014) Ta okpemo 3anyuunu matepian 2015 poky
ANA OUiHKK cTabinbHOCTi TeHaeHUii. Cepel NUTaHb, AKi
LikaBWAM Hac, Ha NepPLLUOMY MiCLi CTOANN HACTYMHi: AK
3MiHIOBanaca NpoTArom nepiogy AOCHIAXEeHHA YacTKa
naui€eHTiB 3ragaHol BIKOBOI rpynun cepep ycix XBOpux
Ha PLL3 Ta un nputamaHHi Ui rpyni o3HaKM GinbLioi
arpecuBHOCTI paky.

CTaTUCTUYHI po3paxyHKM MPOBOAUIN 32 JOMOMOrOt0
nakety KOMM'IOTEPHMX MNporpam i3 [oCnigXeHHA
napameTpuyHnx paHux MedStat 1. doctoBipHumn
BBaXKaNMcs BiAMIHHOCTI i3 piBHeM noxmnbkn <0,05.

PE3VYJIbTATU
OTpurMaHi HaMn CTaTUCTUYHI BiZOMOCTI NpeacTaBneHi
y Tabnuui 1.
3arafibHa YacTKa MauieHTiB 3  4yucna «aiten

YopHobuna» BMABMNAcA HeCNOAiBaHO BUCOKOIO Ta He
M€ TeHAEeHLiT 4O CKOPOUYEHHA HaBiTb Yepe3 30 pokis
nicnA asapil.

MNauieHTn, HapogeHi y 1969-1986 pp., cknanu Vs
(25,84%) Big ycix npoonepoBaHux i3 npusogy PLL3
nauieHTis 3a nepiog 2000-2015 pp. HanmeHwi Ha
MOMEHT KaTacTpodu gitn (HapoaxeHi 1982-1986 pp.)
cknanu 6,54%. Likaso, wo Tinbku 1 nauieHT 3 PLI3 3
2000 poky 6yB MmonoaLwwuii 3a 5 pokis..

Hali6inbl NoKa3oBUM Ta CTaTUCTUYHO AOCTOBIPHUM
(p <0,05) € nopiBHAHHA TPbOX 5-piuHKX nepiogis (2000-
2004, 2005-2009 1a 2010-2014 pp., puc. 1). BianosigHa

we divided the observation period into three time
intervals of 5 years (2000-2004, 2005-2009, 2010-
2014) and involved materials from 2015, which were
used separately to assess stability trends. Primarily
we concentrated on such research questions as the
change in the proportion of patients of this age group
among all patients with TC and whether this group
shows any signs of higher cancer aggressiveness.
Statistical significance of the study was checked with
the help of the parametric data analysis software suite
MedStat. The differences with the probability value to
be less than 0.05 (p < 0.05) were considered reliable.

RESULTS

The obtained statistical data are presented in table 1.

The overall proportion of the "Children of Chernoby!"
among all the patients turned out to be unexpectedly
high and has no tendency to decrease even 30 years
after the accident.

Patients born in 1969-1986 amounted to ¥4 (25.84%)
of all the operated thyroid cancer patients over the
period of 2000-2015. Those who were the youngest at
the time of the accident (born in 1982-1986) amounted
to 6.54%. Interestingly enough that only 1 patient with
thyroid cancer was under the age of 5 years since 2000.

The most revealing and statistically significant (p
<0.05) is the comparison of the three 5-year periods
(2000-2004, 2005-2009 and 2010-2014, Fig. 1). The

Tabnuusa 1

Xapakrtepucrtuka PLL3, npoonepoBaHoro B KiiHili nporarom 2000-2015 pokiB, y naui€HTiB AUTAYOro BiKy
Ha MomeHT aBapii Ha YAEC.

PLL3 PLL3 ":’il;:::;a::“ Mynbrudo- EkcTpaopraHHa
. Bcboro PLU3, | 1982-1986 p.H., | 1969-1986 p.H. y Y . |Kyc-HmiA picT, (% B| iHBa3iA, (% B
Pik S S (% B rpyni . .
n (% Big ycix (% Big ycix rpyni 1969-1986 rpyni 1969-
- . 1969-1986
BUNagKiB) BMNagKiB) ) p-H.) 1986 p.H.)
2000 103 4 (3,8%) 13 (12,6%) 6 (46,2%) 4 (30,7%) 7 (53,8%)
2001 108 3(2,8%) 17 (15,7%) 8 (47%) 4 (23,5%) 9 (53%)
2002 180 7 (3,8%) 37 (20,5%) 10 (27%) 2 (5,4%) 12 (32,4%)
2003 150 2(1,3%) 19 (12,6%) 4 (21%) 7 (36,8%) 5(26,3)
2004 214 9 (4,2%) 36 (16,8%) 8 (22,2%) 7 (19,4%) 8 (22,2%)
2005 213 11 (5,2%) 49 (23%) 14 (28,6%) 9 (18,4%) 18 (36,7%)
32 KniHiyHa eHgoOKpMHoONOria Ta eHROKPMHHA Xipypria 1 (57) 2017
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2006 327 18 (5,5%) 74 (22,6%) 24 (32,4%) 16 (21,6%) 17 (23%)
2007 328 14 (4,3%) 75 (22,8%) 27 (36%) 21 (28%) 17 (22,6%)
2008 324 14 (4,3%) 81 (25%) 32(39,5%) 15 (18,5%) 35 (43,2%)
2009 304 19 (6,3%) 41 (13,5%) 17 (41,5%) 6 (14,6%) 13 (31,7%)
2010 338 24(7,1%) 105 (31,1%) 37 (35,2%) 21 (20%) 32(30,5%)
2011 396 26 (6,6%) 113 (28,5%) 34 (30%) 19 (16,8%) 30 (26,5%)
2012 423 39 (9,2%) 129 (30,5%) 28 (21,7%) 24 (18,6%) 37 (28,7%)
2013 51 35 (6,8%) 137 (26,8%) 35 (25,5%) 29 (21,2%) 43 (31,4%)
2014 541 51(9,4%) 175 (32,3%) 32(18,3%) 47 (26,9%) 43 (24,6%)
2015 632 57(9,01%) 215 (34,01%) 54 (25,11%) 35(16,27%) 63 (29,3%)
Bcboro: 5092 333 (6,54%) 1316 (25,84%) 370 (28,11%) 266 (20,21%) 449 (34,12%)
Table 1

Characteristics of thyroid cancer (TC) in patients who were children at the time of Chernobyl accident and
underwent surgery over the period of 2000-2015

TC patients TC patients ithel::slta:‘esh Increase in Extraorganic
Year TC patients born in 1982- born in 1969- o des)(,cy ri)n multifocality (% | invasion (% in
overall, n 1986 (% of all 1986 (% of all ° in the 1969-1986 | the 1969-1986
cases) cases) Ehel286971386 roup) roup)
group) group group
2000 103 4 (3,8%) 13 (12,6%) 6 (46,2%) 4 (30,7%) 7 (53,8%)
2001 108 3 (2,8%) 17 (15,7%) 8 (47%) 4(23,5%) 9 (53%)
2002 180 7 (3,8%) 37 (20,5%) 10 (27%) 2 (5,4%) 12 (32,4%)
2003 150 2 (1,3%) 19 (12,6%) 4 (21%) 7 (36,8%) 5(26,3)
2004 214 9 (4,2%) 36 (16,8%) 8(22,2%) 7 (19,4%) 8(22,2%)
2005 213 11 (5,2%) 49 (23%) 14 (28,6%) 9 (18,4%) 18 (36,7%)
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2006 327 18 (5,5%) 74 (22,6%) 24 (32,4%) 16 (21,6%) 17 (23%)
2007 328 14 (4,3%) 75 (22,8%) 27 (36%) 21 (28%) 17 (22,6%)
2008 324 14 (4,3%) 81 (25%) 32(39,5%) 15 (18,5%) 35 (43,2%)
2009 304 19 (6,3%) 41 (13,5%) 17 (41,5%) 6 (14,6%) 13 (31,7%)
2010 338 24 (7,1%) 105 (31,1%) 37 (35,2%) 21 (20%) 32 (30,5%)
2011 396 26 (6,6%) 113 (28,5%) 34 (30%) 19 (16,8%) 30 (26,5%)
2012 423 39 (9,2%) 129 (30,5%) 28 (21,7%) 24 (18,6%) 37 (28,7%)
2013 511 35 (6,8%) 137 (26,8%) 35 (25,5%) 29 (21,2%) 43 (31,4%)
2014 541 51(9,4%) 175 (32,3%) 32(18,3%) 47 (26,9%) 43 (24,6%)
2015 632 57(9,01%) 215 (34,01%) 54 (25,11%) 35(16,27%) 63 (29,3%)
Total: 5092 333 (6,54%) 1316 (25,84%) 370 (28,11%) 266 (20,21%) 449 (34,12%)

YyacTKa nauieHTiB, HapogxeHux y 1969-1986 pp. cepea
ycix nauieHTis i3 PW3 cknagana 16,2, 21,4 T1a 29,8%, a
HapoaeHux y 1982-1986 pp. - 3,3, 5,1 1a 7,9%.

Llein TpeHp 36epiraecs i y 2015 poui, Konu 6yno
OTPUMaHO LWe 6inbly YacTKy nauieHTiB 1982-1986
poKiB HapogkeHHA - 9,01%, Ta 1969-1986 pokis
HapoaeHHA — 34,01%.

Hawoio 6e3nocepefHbold  MeTol He  6yno
petenbHe AOCNIAXEHHA KpuWTepiiB arpecuBHOCTI Ta
nowmpeHHs PLL3 B 060x rpynax Ta 3aranbHill Koropri
nauienTis. OgHaK NOPIBHAHHA OCHOBHUX MOKAa3HUKIB
arpecuBHocTi PLL3 (ekcTpaTpeoigHa iHBa3ia NyxanHm
Ta HafABHICTb MeTacTasiB y nimbaTnYHi By3/1u1) CBIg4NTb
NpOo iCTOTHI BIAMIHHOCTEN MiXK rpyno HapOOKeHMX
y 1969-1986 pp. Ta 3arajibHOK rpyrnol XBOPUX Ha
TUPEOIAHNI pPaK Ha KOpPUCTb OiNbLIOI arpecuBHOCTI
paky y nepuwin rpyni. Tak, CyKynHa KifbKicTb BUNagKis
PUW3 i3 perioHapHumMM MmeTacTasamm CTaHOBUTb Y
rpyni «giteii YopHobuna» 28,11% npotn 22,31% B
3aranbHin nonynauii (p<0,05). Taky camy BigMIHHICTb
3apeECTPOBaHO i ANA 4YacTOTW iHBas3il paky 3a Mexi
Kancynu wutonomibHoi 3ano3n - 34,12% npotu
28,88% (p<0,05). dewo suwot npu PLI3 cepen
«giten  YopHoOuns»  3anuWaETbcs W 4yacToTa
MynbTdoKkanbHOcTi (20,21%) y MOPIBHAHHI 3 UUM
NMOKa3HMKOM Yy 3aranbHin rpyni nadieHTie (18,30%),
Wo Oyfo 3apPeECTPOBAHO i B HAWIOMY MonepenHboMY
JOCHiAKeHHi [6].
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corresponding proportion of patients born in 1969-
1986 among all the patients with thyroid cancer was
16.2, 21.4% and 29.8%. For those born in 1982-1986
the number was 3.3%, 5.1% and 7.9% accordingly.

This trend continued into 2015, when the proportion
of patients bornin 1982-1986 and 1969-1986 increased
10 9.01% and 34.01% accordingly.

We didn't concentrate on the thorough research of
the criteria of aggressiveness and spread of thyroid
cancer in both groups, as well as in the overall
cohort of patients. However, the comparison of the
major indicators of aggressiveness of thyroid cancer
(extrathyroidal invasion of the tumor and the presence
of metastases in lymph nodes) showed significant
differences between the group born in the years 1969-
1986 and the general group of thyroid cancer patients
proving the higher aggressiveness of cancer in the first
group.Thus, the total number of thyroid cancer cases
with regional metastases in the "Children of Chernobyl"
groupis 28.11% by contrast to 22.31% in the general
population (p<0.05). The same difference is registered
for the frequency of cancer invasion beyond the
capsule of the thyroid gland - 34.12% by contrast to
28.88% (p<0.05). The frequency of multifocalityis also
somewhat higher among the "Children of Chernobyl"
(20.21%) as compared with the general group of
patients (18.30%) - the fact that was reflected in our
previous study [6].
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OBIroBOPEHHA

Ona ouiHku BiporigHOCTI pe3ynbTaTiB  HawWworo
[OCNIAPKEHHSA Ta BUKITIOYEHHA BAUBY iHIWMX GaKTOPIB
Ha 3pOCTaHHA 4acTKM 3rafjaHoi BIiKOBOI rpynu Yy
cTpyKTYpi PLL3 HeobxigHO BU3HATW AeAKi OOMeXeHHs
pobotn. Takumm € LiNKOM NPUPORHA MOXIMBICTb
BNAMBY Ha vacTky PL3 3 uncna «piten YopHobunay
NOCMNEHOro ANCNAHCEPHOro KOHTPOIO Ta CKPUHIHTY
paKy wnaxom coHorpadii (tobTo Tak 3BaHMin «harvest
effect» abo «edekt Bpoxato»). [ilicHO, B neplue
pecAtTupiuya nicna aeapil BigbyBanuca MacwTabHi
3ax04M o0 06CTeXeHHA AiTel, HapoaXkeHux 3a 0-16
pokis oo katactpodu. lNpoTte nocTynoso, 3 KiHusA 1990-
X POKiB Li mporpamu Gynu 3ropHyTi, WO MOB'A3aHO
i3 couiaNlbHO-eKOHOMIYHMM 3aHernagoM KpaiHuM Ta
NPUNUHEHHAM GiNbWIOCTI MeaAnYHUX nporpam. [nAa
AOpOCNUX NaUi€HTIB HauineHoro cKpuHiHry PLU3
B3arani He nposoaunnocA. llepeBaxHa YacTka XBOPUX
Ha PLU3 i3 Hawoi 6a3m paHux 3anepeuye 6yab-
AKUN aKTUBHUIM OUCMAHCEPHUIM HArfAag Ta HauineHe
obcTexXeHHA wWuMTonoAibHOT 3ano3n — BUABEHHA
nyxnvH W3 y Hux 6yno BunagkoBum Ta nopekyawu
MoB'A3aHMM i3 KOCMETMYHMMK abo KoMMpecinHumm

CKapramu.
[HWUMm obmexytoum dakTopom Haworo
pocnigpkeHHA € edeKkT CTapiHHA  [JoCnigKyBaHOI
rpynu nauieHTiB, TOOTO MOXNMBE MOSACHEHHA

3pocTaHHA yvacTkn PUI3  ¢ikcosaHoi (3a pokamu
HapoOZXKeHHA) nonynAuil MauieHTiB cepen BCbOro
3arany npoonepoBaHux 3 npusogy PLL3 3a octaHHi
15 pokiB npouecoMm AOopOoChillaHHA AaHoi BUGIpKK
xBopux. Agxe BigoOMO, WO YacToTa BuABneHHA PLU3
3POCTAE 3 BiKOM Ta ocArae Makcumymy B 45-60 pokis
[1, 2]. UikaBuMm 3 Lboro npueogy 6yno 6 gocnigeHHs
iHLIMX BENNKNX MacuBiB XBOpuX Ha PLL3, Aki He mann
icTopil BNAMBY iOHi3ylouOro onpomiHeHHsA. [lpote
BUAINNTX LWUTYYHO TaKy camy BIiKOBY rpyny naui€HTiB
(abo 3a pokamMy HapOAKEHHSA) B JOCTYMHUX BEIVKNX
6a3ax gaHux PLL3 npakTMYHO HEMOXMBO, TUM Binblue
npocnigkyBaty 3a AMHAMIKOI BifjCOTKOBOI 4acTKu
TaknX Naui€HTIB y 3arani 3apeecTpoBaHnx xaopux. Mu
cnpobyBanu NOPIBHATY Hali AaHi 3 BIKOBUM aHani3om
PLW3 B CLWA, Benukin bputanii Ta lNiBaeHHin Kopei 3a
OOCTYMHVMM Ta BigKPUTUMU AXepenamm iHpopmadii.

3a gaHUMKM HanbiNbLIOT KomMn'loTepHOI 6a3n gaHuX
Mavui€eHTIB i3 TUPEOoIgHMM

pakomy CLUA (SEER), wo oxonnioe GinbLue NonosuHM
BCiX BUNaKiB pakKy B Uil KpaiHi, YaCTKa NaLi€HTIB BikoM
20-34 pokis 3a 2009-2013 pp. € CyTTEBO MEHLLOIO, HiX
B HawWin rpyni HapoakeHux y 1969-1986 pp. 3a 2006
pik (15 npoTtn 22%; p<0,05) [1].

3a JaHUMKM HaUiOHaNbHOrO CKPUHIHFOBOMO MPOEKTY
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DISCUSSION

To assess the reliability of the results of our study and
to eliminate the influence of other possible factors on
the increase of the proportion of this age group in
the overall structure of thyroid cancer it is necessary
to recognize some limitations of this research. First,
there is a quite natural possibility to influence the
proportion of thyroid cancer among the "Children of
Chernobyl" due to the thorough clinical monitoring
and cancer screening by sonography (the so-called
"harvest effect"). In the first decade after the accident
significant measures were taken to examine children
born up to 16 years before the accident. But gradually
since the late 1990s, these programs were suspended,
because of the social and economic decline of the
country and the cessation of most medical programs.
Targeted screening of thyroid cancer among adult
patients was not carried out. The overwhelming part of
thyroid cancer patients from our database denies any
active medical supervision and focused examination
of the thyroid gland. Detection of thyroid tumors was
random and sometimes resulted from compression or
cosmetic complaints.

Another limiting factor of our research is the aging
effect in the target group of patientsthat may impute
the increase in the proportion of diagnosedthyroid
cancer (according to the year of birth) in the general
population of patients operated for thyroid cancer
over the past 15 years to the process of aging inside
the chosen sample of patients. It is therefore known
that the proportion of diagnosed thyroid cancer
casesincreases with age and reaches its maximum
when the patients are 45-60 years old [1, 2]. It would
be helpful to research some other large arrays of
patients with thyroid cancer who were not influenced
by ionizing radiation. At the same time to artificially
allocate any similar group taking into account the age
or date of birth aspects or to follow the dynamics of
the percentage of such patients among all the cases
of thyroid cancer is nearly impossible. We tried to
compare our data with age related analysis of thyroid
cancer in the USA, the UK and South Korea using
available and open sources of information.

According to the largest computer database of
patients with thyroid cancer in the USA (SEER), which
covers more than half of all cancer cases in that
country, the proportion of patients aged 20-34 years in
2009-2013 was significantly lower than the proportion
we obtained in 2006 in our group of patients born in
1969-1986 (15% and 22% accordingly; p<0.05) [1].

According to the national screening project in
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B NiBaeHHin Kopei, Akui Tpusas 3 1999 no 2014 poku,
yacTka BusBneHux i3 PLU3 nauieHTiB, AKi npnban3sHo
BiAMOBIJalOTb 3a BIKOM HawWwil rpyni XBOpuX Y
Bigpi3ok 2014-2015 poKiB, € CXOXKO0, HaBITb TPOXU
6inbwoto — 38 npotn 34% [9]. Ane us cTaTUCTUKA
OTPMMAHa 3a AaHNMMN CKPUHIHIOBOrO, @ He KNiHIYHOro
npoekTy. Cxoxi uudpn 3HaXo[MMo My 1 Npu aHanisi
HauioHanbHOI 6a3n paHux Benukoi bpwutaHii [10].
YacTtka nauieHTiB Bikom 30-49 pokis 3a 2011-2013 pp.
cTaHoBMna 6nu3bko 37% npotn 34% B Hawin rpyni
BikoM 30-47 pokiB Ha 2015 pikK, WO € Mano BigMiHHUM.
BogHouac uvacTtka nauieHTiB Bikom 30-34 pokm 3
LbOro X MacuBy 3apeecTpoBaHux y Benukin bputaHii
xBopux Ha PL3 € 4OCTOBIPHO MEHLLOIO Y MOPIBHAHHI
3 YacTKOK Hawmx nauieHTiB 1982-1986 pokiB
HapomkeHHA 3a 2014-2015 poku (7,4 npotn 9,01-9,4%;
p<0,05) [10]. TaknmM YMHOM, HaMbiNbLi BigMIHHOCTI
3 «HEeOoNnpOMiHEeHOlo» MONYAAUIED CTOCYIOTbCA Came
yacTkm paky L3, wo cknagatotb nauieHTn Bikom 0-5
POKiB Ha MOoMeHT YopHobMNbCcbKoi aBapii. BogHouac
noKasHuKn arpecusHocTi PLL3 gna Bciei rpynu «giten
YopHobUNA» € BULLUMW, HiX Y 3aranbHili BikoBil rpyni
navi€HTiB.

BUCHOBKUA
JlatTeHTHUIN nepiog pagiayinHo-iHgykosaHoro PLLU3,
nos'szaHoro 3 YopHoOWUNbCbKOK  KaTacTpodolo,

CTapTye 3 4-5 pokiB nicnA aBapii Ta TpUBag, iIMOBIPHO,
Habarato posuwe, HixX 30 pokiB. [itTn, Aki 3a3Hanu
pagioakTUBHOrO onpoMiHeHHA y 1986 poui B YKkpaiHi,
AOCi MaloTb MigBULLEHU PU3MK BUHUKHEHHA PLU3
Ta noTpebyloTb MOAOBXKEHOrO  CMOCTEPEXEHHA.
Hacamnepen ue ctocyetbca 0cCib, AKMM Ha MOMEHT
aBapii 6yno nN'ATb Ta MeHLLEe POKIB.

Pesynbtatn pobotn pgonosiganuca 2015 poky
Ha MixHapogHOMYy TMpPeEOoIfONOriYHOMY KOHrpeci
(International Thyroid Congress) 8 Opnango (CLLUA).
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South Korea, which took place from 1999 to 2014, the
proportion of thyroid cancer patients of roughly the
same age as in our group was even slightly higher
(38% compared to 34%) in 2014-2015 [9]. But these
statistics were obtained as a result of screening, not
a clinical project. Furthermore, the analysis of the UK
national database resulted in very similar findings
[10]. The proportion of patients aged 30-49 in 2011-
2013 accounted for about 37% compared to 34% in
our group (aged 30-47 in 2015). As we can see the
difference is not big. At the same time, the proportion
of patients aged 30-34 years in the same array of all
thyroid cancer cases registered in the UKis significantly
lower compared to the 2014-2015 proportion of our
patients bornin1982-1986 (7.4% compared to 9.01-9.4
%; p<0.05) [10]. Thus, the greatest differences with the
"non-irradiated" population lay in the proportion of
thyroid cancer among the patients aged 0-5 years at
the time of the Chernobyl accident. At the same time
the indicators of thyroid cancer aggressiveness are
definitely higher in the overall "Children of Chernobyl!"
group than in the general age group of patients.

CONCLUSION

The latency period of radiation induced thyroid
cancerrelated to the Chernobyl accident starts at
4-5 years after the accident and lasts probably much
longer than 30 years. Children who suffered radiation
exposure in 1986 in Ukraine, still have an increased risk
of thyroid cancer and require prolonged observation.
This is especially true for people who were five years
old or younger at the time of the accident.

The results of the research were presented at the
International Thyroid Congress in Orlando (USA) in
2015.
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PE3IOME

Pak wutonogi6Hoi 3ano3u cepep «piten
YopHoO6unA»: un akTyanbHa usa npobnema yepes
30 pokiB nicna aBapii Ha YAEC?
C.M. Yepenvko, B.A. Cmonsap, H.O. LLlanoean

Bcryn. Bname pagioakTmBHOro  OnpoMmiHeHHsA
BHacNigok YopHoOMNbCbKOI  KaTacTpodu Ha
BMHWKHEHHA paKy LuTonogibHoi 3anosm (PLU3) 6yB
JOCTeMeHHO JoBejeHN Ta BUBYABCA Y Pi3HMX acneKTax
y nonepefHi poKku, Hacamnepen no BigHOLIEHHI0 [0
giten. MMik 3poctaHHA yactotu PLL3 cepen onpomiHeHmx
0cCi6, HapomgXeHux y 1969-1986 poKu, ouikyBaBCA
ynpofoBXx nepwwmx 15 pokiB nicna katactpoou. Yum
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30epiraeTbCsi MiABULIEHUIN PU3MK BUMHUKHEHHA PLL3
cepel MellKaHUiB YKpalHu 3 rpynn Tak 3BaHUX «giTen
YopHobunsax» yepes 30 pokis nicns aBapii?

Metoan. Mn pospaxysann wWopiyHy 4vactky PLLU3,
BUABIEHOIO Ta MPOONEepOBaHOro B HauiOHasbHOMY
LEeHTPi eHAOKPMHHOI Xipypril OKpemo AnA naui€HTiB
HapogXeHunx y 1969-1986 poku (0-17 pokiB Ha MOMEHT
KaTacTpodu) Ta 1982-1986 pokiB HapogxeHHA (0-5
pokiB) cepepg ycix Bunagkis PLL3, aki 6ynu nponikosaHi
3a nepiog 2000-2015 pokis.

Pe3synbratm Ta 06roBopeHHA. HecnopgiBaHo mwu
OTPVMAaNM CBiJUYEHHS NOCTYMNOBOrO 36iNbLUEHHSA YaCTKK
PW3, wo cdopmoBaHa rpynow Tak 3BaHMX «JiTen
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YopHobuna» HaBiTb Yepe3 30 pokiB nicna Katactpodu.
MauieHTn 1969-1986 p. H. cknann 25,84% Big ycix
npoonepoBaHux 3 npusogy PLL3 3a nepiog 2000-2015
pp., @ HalMeHWi AiTm Ha MOMeHT KaTacTpodu (1982-
1986 p. H.) cknann 6,54%. 3 poKy B piK BifCOTKOBa
yacTka UMX BIKOBUX TFpyn AEMOHCTPYE cCTabinbHy
TEHAEHUi0 A0 3pOCTaHHA. Hanbinbw nokasoBum Ta
CTAaTUCTUYHO BIpPOrigHMM Len NpUpicT BUABUBCA Npu
NOPIBHAHHI TPbOX MOCAIAOBHUX 5-piyHMX nepioais
crnoctepekeHHA (2000-2004, 2005-2009 T1a 2010-
2014): BignoBigHWIN BHECOK NaLuieHTiB 1969-1986 p. H.
[0 3aranbHoi KinbkocTi Bunaakis PLLU3 ctaHoBuB 16,2,
21,4 1a 29,8 %, a nauieHTiB 1982-1986 p. H. - 3,3, 5,1 Ta
7,9% (p<0,05). B 2015 poui ui nokasHukm gocarnu 34%
Ta 9%. PUW3 cepep «pitein YopHobMNA» feMOHCTpPYE
LOCTOBIPHO BULWMIA piBEHb MynbTUdOKanbHOCTI (20%),
eKcTpaTmpeoigHoi iHBa3ii (34%) Ta perioHapHoro
MeTacTasyBaHHA (28%). Pe3ynbTaT NOPIBHAHHA 3a
JaHUMK  RniTepaTtypu 3 iHWWMWU HEONPOMIHEHMMN
nonynauiamu (CLUA, Bennka bputaHia, Kopes) 3gatotbca
Taknmu, WO MiATBEPOKYIOTb Halwy KOHUenuitlo Wwoao
BULOro pusnky susasneHHA PLLU3 cepep Hanbinblu
IOHUX OCi6 3 rpynu «aiTert YopHObUNS».

3aknwueHHA. JlaTeHTHUIA nepiog BUMHUKHEHHA
pagiauinHo-iHgykoBaHux Bunagkis PLU3 craptye 3
5 pokiB nicna OnNpomMiHEHHA Ta TPMBAE BOYEBUAb
HabaraTto goBLe, Hix 30 pokiB. OnpomiHeHi BHAcNigokK
YopHob6UnbcbKkoi Katactpodu 1986 poKy RaLieHTM
AK i paHilwe MalTb NigBULLEHUN PU3MK BUHUKHEHHA

PLWLI3 Ta noTpebyoTb MOAOBXEHOIO TPUBANOro
CMOCTEPENKEHHSA.
KnouoBi cnoBa: pak wWuTonogioHoi 3anosm,

YopHoOUIbCbKe OMNPOMIHEHHA, MOAOBMXEHUA PU3BUK,
it Ta NigniTku.

PE3IOME

Pak wutoBuaHoOM Xenesbl cpean «aeten
YepHo6binA»: akTyanbHa v 3Ta npobnema cnycra
30 net nocne aBapum Ha YAIC?
C.M. YepeHbko, B.A. Cmonsp, H.A. LLlanoean

BcrynneHue. BhinsaHuve pagnmoaktmsHoro obnyuyeHums
Bcneactene  YepHoObblnbCKoM  KaTacTpodbl Ha
BO3HUKHOBEHME paKka wWwuToBMAHON »kenesbl (PLLPK)
6b1710 y6eamTeNnbHO AOKa3aHo M M3y4Yanocb B pasHbIX
acrnekTax B nMpefdpigyliMe rofbl, npexiae Bcero
B OTHoweHun pgeten. lMnk pocta uactotbl PLLXK
06/yYeHHbIX NaLMEHTOB, POXAeHHbIX B 1969-1986
rofbl, oXmpanca B TeyeHue repsblXx 15 net nocne
katactpodbl. CoxpaHAeTCA NN MOBbIWEHHbIA PUCK
BO3HMKHOBeHUA P cpegun xutenen YKpauHbl 13
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rpynnbl Tak Ha3blBaeMbIx «aetern YepHobbina» cnycTa
30 net nocne aBapumn?

MeTtogbl. Mbl paccuMTanm exerogHywo [Ooso
PLK, BbiABNEHHOTO 1 NpoonepupoBaHHOro B
HaLUMOHAIbHOM LEHTPe 3SHAOKPMHHOW  XUPYprum
OTAEeNbHO AnA nauneHToB pPoXAeHHbIX B 1969-1986
rogbl (0-17 neT Ha MOMEHT KaTacTpodbl) n 1982-1986
rogbl (0-5 net) cpegn Bcex cnyvaeB PLLXK, koTtopble
6bINK NponeyeHbl 3a nepuog 2000-2015 rr.

Pesynbratbl 1M o6cyxaeHue. HeoxmnjaHHO Mbl
nonyuunu noaTreepxaeHne Toro, 4to pgona PLK,
chopmmpoBaHHaa rpynmnon Tak Ha3blBaeMblX «aeTei
YepHoObbinA», MnocTeneHHO pacTeT W npofosKaeTt
yBenunumBaTtbca faxe yepes 30 net nocne Katactpodbl.
MNauueHTbl 1969-1986 r. p. coctasunu 25,84% Bcex
npoonepupoBaHHbIx No nosoay PLLX 3a nepnog 2000-
2015 rr., a HaMMeHblUVe AeTU HA MOMEHT KaTacTpodbl
(1982-1986 r. p.) coctaBunu 6,54 %. V3 roga B rog
Jona 3TUX BO3PacCTHbIX rpynn B obuwem nyne PLK
OeMOHCTpUpYyeT CTabunbHylD TEHAEHLUMIO K POCTY.
Hanbonee nokasaTtenbHbIM 1 JOCTOBEPHbIM OKasascA
NPMPOCT NpX CPaBHEHUW TPex MociefoBaTeNbHbIX
5-netHnx nepuogos (2000-2004, 2005-2009 n 2010-
2014 rr.): COOTBETCTBYWOWMNA BKMag MaLUEHTOB
1969-1986 r. p. B 0bLee KonmyecTBo cnydyaes PLLK
coctaBun 16,2, 21,4 n 29,8%, a nauyneHtoB 1982-1986 .
p.-3,3,511n79% (p<0,05). B 2015 r. 5T nokasaTenu
pocturnn 34% n 9%. PLLPK cpean «getein YepHobbina»
LeMOHCTpUpYeT JOCTOBEPHO H6osiee BbICOKYIO YacTOTy
mynbtudokanbHocTn  (20%),  KCTpaTUpeoudHow
nHBa3mn (34%) n permoHapHOro MeTacTa3npoBaHuA
(28%). Pe3ynbraTbl CpaBHEHMA NO AaHHbIM IUTEPaTYpbl
C Opyrummn HeobnyYeHHbIMU KOropTaMu MauueHToB C
TMpeongHoim pakom (CLUA, BennkobputaHua, Kopes)
COrnacyloTcA C Hawen KoHuenuuen OTHOCUTESIbHO
6onee BMCOKOro pucka obHapyxeHus PLUX cpean
Hanbonee IOHbIX MAUMEHTOB W3 TPYNnbl  «feTen
YepHobbINA».

3aknoueHune. JIaTeHTHbI Nepuog BO3HUKHOBEHUA
pagnaumMoHHO-UHAYLUMPOBaHHbIX cnyvaes PLLX
CTapTyeT c 5 net nocne obnyyeHna 1 NpogoKaeTcs,
oyeBnaHO, ropa3go panblue 30 net. O6nyyeHHble
Bcneactene YepHoOblnbcbKon KaTacTpodbl 1986 T.
nauMeHTbl Kak 1M paHblle UMEKT MOBbIWEHHbIN PUCK
BO3HUKHOBeHMA PL3 1 TpebyloT MNOXU3HEHHOrO
HabnogeHus.

KnioueBble cnoBa: pak LWWUTOBUAHOW »Kenesbl,
YepHobbinbckoe 06MyuyeHre, MPOLOIKEHHbIA PUCK,
JeTV 1 NOJPOCTKM.
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SUMMARY
Thyroid cancer among former “Chernobyl
Children”: is it still actual 30 years after Chernobyl
catastrophe?
Cherenko SM, Smolar VA, Shapoval NO

Introduction. Influence of ionizing radiation on
thyroid cancer (TC) genesis as a consequence of
Chernobyl catastrophe has been well established
previously, particularly for children and adolescents
lived in Ukraine at the moment of tragedy. The peak of
TCincidence among irradiated people born 1969-1986
was awaited within first 10-15 years after catastrophe.
Whether the risk of TC development is still higher for
Ukrainian people who was in young age (so called
“Chernobyl children”) 30 years ago?

Methods. We calculated separately every-year share
and clinical peculiarities of TC of patients born 1969-
1986 (0-17 years old at the moment of catastrophe)
and 1982-1986 (0-5 years old) among all thyroid
malignancies, operated in the single national endocrine
surgery hospital within 2000-2015 years.

Results/Discussion. Surprisingly, the share of
surgically treated TC patients from“Chernobyl children”
did not shrink after 30 years. Patients born 1969-
1986 comprised 25.84% of whole operated TC within

Jama Haoxo0xeHHA 0o pedakuii 20.11.2016 p.
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period 2000-2015 years and youngest children at the
moment of accident (born 1982-1986) comprised
6.54%. Year-to-year percentage of these age groups
TC demonstrates a stable trend to increasing with
some fluctuations. Significant rising of share of TC in
respective groups becomes evident at comparison of
three consecutive 5-years periods (2000-2004, 2005-
2009 and 2010-2014): contribution of patients born
1969-1986 was 16.2, 21.4 and 29.8%; patients born
1982-1986 - 3.3, 5.1 and 7.9% correspondingly. In 2015
year these shares reached 34% and 9%. TC among
“Chernobyl children” demonstrates significantly higher
rate of multifocality (21%), extrathyroid invasion (34%)
and regional lymphnode involvement (28%). Results
of historical comparison with other non-irradiated
populations (USA, UK, Korea) seem to be concordant
with our conception concerning higher rate of TC
among youngest children irradiated due to Chernobyl.

Conclusions. Latency of radiation-induced TC starts
from 5 year and probably lasts much longer than 30
years. Irradiated in 1986 children still have elevated risk
of thyroid malignancy and need continued life-long
observation.

Key words: thyroid carcinoma, Chernobyl irradiation,
prolonged risk, children and adolescents.

39



