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IHEPEIMOBA

YopHoOmibchKka KaTacTpoda € oJHi€l0 3 HaHOIMBIIUX KaTacTpod, CIPUYMHEHUX JIOJUHOIO, sIKa BIUIMHYJA 1
MIPOJIOBXKY€E BIUIMBATH HA 370pPOB’S, €KOJIOTIIO Ta COIlialbHE OJaromonydds 0araThoX ITOKOJIHB KYJIBTYPHO i
eTHIYHO pi3HOMaHiITHOrOo HaceneHHs €Bponu. [IpuuoMy Bce Oinmbplue JroAed y MTOCTPaXKTAINX PperioHax
mepeOyBaroTh Mia €0 YOPHOOMIBLCHKOI pamiallii Bill HaApOHKCHHS, aKe HAPOIKYETHCS TPETE MOKOIIHHSA, SKE
3a3Ha€ BIUIMBY 10HI3yI040i pajiamii BifJ 3a4atTs.

e Bunanns npucesyene 30-i piuanni YopHoOMIBCHKOI KaTacTpodu. Y 30ipHUK BKIIIOUEHI KITIOUOBI CTaTTi, a
TaKOXX MiACYMKH PE3yJIbTaTiB MOMYJIALIHHOTO MOHITOPMHIY BpO/pKeHUX Baa po3BuTKy (BBP) y PiBHeHchKil i
Bomuncekiit (2000- 2014 pp.) Tta XMenpHUIBKIH obmactsax (2002-2014 pp.). OcobmmBuii iHTEpec M0 MHX
JOCHIDKEHb TIOB A3aHUH 13 THUM, IIO BOHM Oynu CQOKycOBaHI y 3a0pyIHEHOMY UYOPHOOMIILCHKOIO pajialli€ro
piBaeHChKOMY [lomicci. Coin 3a3HaYNTH, IO BC1 CTATTI MICTSITh TOAATKH, SIKi JTIO3BOJISIOTH MPOBOJIUTH HE3ICKHUN
aHaJIi3 Ta iIHTEepIpeTalilo OTPUMAaHNX JaHUX.

Hocnimkenas npoBogunucsa [lporpamoro 3amoOiraHHs BpOKEHUM BajaM po3BUTKY «OMHI-mepexi mis
IiTei» y cHiBmpali 3 ympaBiIiHHAMH OXOPOHH 3A0pOB‘sS 00JacCHUX Jep KaBHUX aJAMIHICTpaliid, yKpaiHCbKHUMHU Ta
MDKHapOIHUMH TapTHepamu. BrpoBamkennio Ilporpamm, ska mnepembavana IOMYJIAIIMHMA MOHITOPHHT 1
npodiNakTUKY BPOIKEHHUX BaJl PO3BUTKY 38 Mi>KHAPOJHUMH CTaHAAPTaMH Ta CTBOPEHHS iHPOpPMaLiitHUX pecypciB
JUISL peaizalii IuxX 3aBaHb, CIprsio MiHICTEPCTBO OXOPOHH 3740poB’ s YKpainu. Ll HaykoBo-pakTHdHA poOoTa
€ 3pa3koM BIyMJIMBOTO IIAaHYBaHHS Ta YITKOTO OTPHMAHHS MPAKTHYHUX PE3yNbTATIB 3 iHIMIATUBH B1JIOMOTO
aMEpUKaHCHKOTO BUEHOTO - TEPATOJIOra, TeHETHKA 1 MeAiaTpa yKpaiHChKOTro MOXOMKEeHH mpodecopa Bomoaumupa
Beprenenskoro. [IpoBiaHy pois y BIpOBaKCHHI iHimiaTuB [IporpaMu BifirpaB TaKoX BUIATHUH YKpaiHCHKUI
TepaToJIor i reHeTuK — npodecop Irop bapumnsk. AkTuBHY yuacTs y peanizauii [Iporpamu, 30kpema, y CTBOpeHHI
MOMYJIALIHHUAX PEECTPIB HOBOHAPOHKEHUX AiTeH 1 HaBYaHHI (haxiBIiB, Opajid HAyKOBII Ta BUKIagadi JIbBIBCHKOIO
HaIllIOHATBPHOTO MEIUYHOTO YHiBepcuteTy imMeHi Janwmna [Mamunpkoro (JIHMY). 3po3ymino, mo mpoBigHA poib ¥
paHHBOMY pO3Mi3HaBaHHI MPOOIEM PO3BUTKY HiTeH HAJICKWUTH JikapsiM-HeoHaTonoram. [Ipodecop IHMY IOpiit
KopxuHChKHIA (HEOHATOJIOT 1 ITeiaTp) MOKIaB 3HAYHHUX 3yCHIIb, 00 MoHiTOprHT BBP MaB Ge3nocepenHiil BILIUB
Ha omiky aiteil. Haykosuii Bigmin Ta etnyna xomicis JIHMY chinsao 3 [Iporpamoro 3amoOiraHHsi BpOIKEHHM
BagaM po3BUTKY «OMHI-Mepexi nna aiteit» Bimirpasn BaKIMBY pOib y 37ifiCHEHHI B YKpaiHi LIMPOKHUX
JIOCITIKEHB TEPATOTCHEHE3Y aJTKOTOJII0 SIK KOMITOHEHTY MbKHapoauux gpociimkens CIFASD (CrinsHoil [HimaTHBH
3 Hocnimkennsa Ilopymens @eransHoro AmnkoroisHoro CrnekTpy) 3a miaTpuMKd HarioHanbHUX I1HCTHTYTIB
3nopoB‘s CIIA.

BaxxnuBicTh MITHATAX Yy MaTepiajgax MbOro 30ipHUKAa NUTaHb IMOAO0 HACHIIKIB BIUIMBY HECIPHUSATIMBHUX
eKoJIoriuHuX (HakTOpiB Ha 3A0POB‘A OiTeW 1 MaTepiB MOJATrae B TOMY, IO 3aCBIAYEHO HEOOXIAHICTH MOIIUPEHHS
MDKHapOJHOTO KOHCOPLIyMY Uil MPOAOBXKEHHS MOJCKYJISIPHUX, T€HETHUYHUX, CMir€HEeTHYHHUX, IMyHOJIOTIYHHX,
eI IEMIOJIOTIYHNX JOCTIIKeHD YV 3a0pyIHEHUX YOPHOOMIIECHKOIO pajiaIlielo perioHaxX, a TaKoXX BHUBUYCHHS pOJTi
¢domieBoi KHCIOTH Ta ankoroiroo. Jlyxe HMOBIpHO, L0 Taki MOCTIKCHHS BHUCBITISATH HOBI BaXJIMBI IS
YKPaiHCBKOTO CYCIUIBCTBA (DaKTH 1 TOTIOMOXKYTH Kpalle 3pO3yMiTH BeCh KOMIUIEKC MPUYIHH, IO MPU3BOIATH IO
BUHHUKHEHHS BPO/KCHHX BaJ PO3BHUTKY 1 BIUIMBAIOTh Ha 3I0pOB‘S JIOAEH, a TAaKOXX PO3POOHMTH 1 BIPOBAIUTH
podLTAKTHIHI 3aX0H.

3 iximiatuBu npodecopa B. Bepreneupkoro y JIpBiBChbKOMY HamioHaJbHOMY MEAMYHOMY YHIBEPCHTETI AJIS
BHKJIaJIa4yiB, MOJIOAMX HAYKOBIIIB 1 JIIKapiB, CTYyACHTIB OyJIO OpraHi30BaHO 1 MPOBEICHO MWK JICKIIH 3 MUTaHb
TEpaTOTeHHUX BIUIMBIB Ha PO3BUTOK JITEH, Y SIKOMY B3SJIM Y4acThb 1 HOTO KoJieTH 3 Kibkox yHiBepcuTetiB CLIA. ¥V
BUcTynax mnpodecopa B. Beprenenpkoro Haronoc craBHBCS Ha Taki ()aKTOpH HAaBKOJHMIIHBOTO CEPEIOBHINA
(Teparorensi ¢axTopu), SK iOHI3yroua pamiamis, ajkoroib, Ae(iIUT MIKPOHYTpi€eHTIB (30Kpema, ¢omieBoi
KHCJIOTH), SIKi € cepell TOJIOBHUX NpWYMH BHHUKHEHHS BBP. Bimbmie Toro, y nexmisx MmigKpeciIioBaiocs, o
HEraTUBHUH BIUIMB IIUX (DaKTOPIB MOYKHA 3MEHIIMTH a00 B3arajii yCYHYTH, 1 THM CaMHM 3HAYHO 3HU3UTH PU3UKH 1
yacrotu BBP. Llg indopmanis, mojaHa BUJATHUMH HAYKOBLSIMH, 0COOJIHMBO KOPUCHA JJIsl MOJOAOTO MOKOJIIHHS
JiKapiB, MOKIMKAHUX 3aCTOCOBYBAaTH OTPHMAaHi 3HAHHS y CBOiM MPAaKTUYHIN AISUTBHOCTI, BIPOBKYIOUH 3aXO0JU



omiku i mpodinakTuku. loHi3yloua pamiamisi € He JMIIEe KaHIEPOICeHOM Ta MYTareHOM, sK TBEpAATh Oararto
JepKaBHUX oprasizamiii Ta BcecBiTHs opranizauis oxoponu 310poB’s (BOO3). IIpodecop B. Bepreneuskuit
TaKOK HAaroJIOWIYeE, 110 10HI3yI04Ya padialis € TepaTOreHOM.

ETtuuna xomicis, HaykoBii Ta kiiHinuetn JIHMY BHCIOBIIOIOTH BASYHICTE Ipodecopy B. Beprenenpskomy 3a
BaromMuii BHecok y aociimkenns BBP y xiteit B Ykpaini, oco6nuBO B paiioHax, mocTpa)Xaaiux BHACIIIOK aBapii Ha
YopHoOmiscbkiii AEC, a TakoX y PO3BHUTOK TEJIESMEAMYHOI OCBITH y cdepi MEAMYHOI TYMaHICTUKH, T€HETHKH 1
TEPATOJIOTIT [Tl CTYJACHTIB-MEIUKIB 1 MOJIOJUX JIKapiB.

Jlikapi i Menu4HiI cecTpu — 11e 3aXUCHHUKH 3I0POB‘S 1 )KUTTS, MACIUBOTO MaiiOyTHHOTO AiTeH 1 iX poauH. 3 miei
TOYKH 30py NpodilakTHKa IMMOBUHHA OyTH NEpPHIOYEPrOBHM 3aBJaHHSAM HAaBITh [0 OTPUMaHHS BHCHOBKIB
emniieMionorivaux jgociimpkenb. CriolliBaeMocsi, 0 MaTepialii IbOro 30ipHHMKa NMPUBEPHYTh YBary 4uTadiB JI0
po0JieM, OB SI3aHUX 13 BPOPKEHUMU BaJIaMU 1 TOPYIICHHSIMHA PO3BUTKY Y JITEH, Ta CIOHYKATUMYTh JI0 aKTUBHUX
JI¥ oo X 3aro0iradys.

Banentuna Yomn‘ sk,
OOKMOp MeOUYHUX HayK, npoghecop, Npopekmop 3 Haykosoi pobomu JIbGiecbkoeo HAYIOHATbHO2O MeOUYHO2O0
yHigepcumemy im. /1. I'anuyvkoeo.

JIto60B €BTYIIOK,
3a6i0yI0ua  0ONACHUM —~ MEOUKO-2eHeMUYHUM  YeHmpom  Pignencvkoeo 001acH020  KAHIMHO2O — TKYBATbHO-
diaenocmuunoeo yewmpy im. B. Ioniwyxa.

Haranis 3umak-3akyTHs,
3a6i0Y104A MEOUKO-2EHEMUUHOIO KOHCYIbMAYIEI0 XMENbHUYbKO20 MICbKO20 NEPUHAMATLHO20 YEHMPY.



Beryn

41 BBaXKalo 3a YecTh MAaTH MOKJIMBICTH HAIlUCATH BCTYII 0 LBOr0 30ipHUKA 13 BUYEPIHUMH MOMYIALIHHIMU
nanuMy, Hakommdernmu OMHI-mepexero ! 3a méstHamisTe pokiB. Y 3GIpHHKY BHCBITICHO pe3yibTaTH
JOCHIDKEHHSI BPOIDKCHUX BaJ PO3BUTKY y HiTel PiBHeHchKoi, BonmmHcpkoi i XMenpHUIBKOI obmacTteld. Takox
NPOBENECHO aHali3 MOTEHUIMHUX MPUYHMH BPOIXECHUX Baj, cepel SKMX i YopHOOMIbChKa pamiamis. Lli pesynbraTu
3HAUILIN CBOE BIMOOPaKECHHS y HAIIUX ITyOIiKAIisgX B MPOBIAHIX MIKHAPOIHUX HAYKOBHX KypHaiIax. Mu cBijoMO
nepeadadmwId BKIIOUEHHS O CTaTell BEJUKUX 1 AeTaJbHUX NOJATKIB 3 JAHUMM Ul 3a0XOUYEHHS IX HE3aJIeXKHOTO
a”anmizy. KpiMm Toro, Mu momaemMo HOBi JaHi, sIKi CTOCYIOTbCS BHMIpPIOBaHHS PiBHIB iHKOPIOPOBaHOro 1e3ir0-137
cepel BariTHUX KIHOK, IO MPOXXUBAIOTh HA TEPUTOPIAX, OoDilliiHO BH3HAHUX 3a0pynHeHHMH YOpHOOMIBCHKOIO
paniariieto. My IOPiBHIOEMO 1X 3 JIAHUMH CepeJl BariTHHUX JKiHOK, SIKi IIPOXKUBAIOTH 11032 IIUMU paiioHaMHU.

MAT'ATE (MixHapoaHe areHTCTBO 3 aTOMHO1 eHeprii) 1 HemoaasHo BOO3 (BceecBiTHA opranizaris 0XOpOHH
3JI0POB’S) CTBEPIXKYIOTh, [0 B PETioHaX, 3a0pyIHEHUX YOPHOOMIIbCHKOIO pajlialli€ro, 031 OMPOMIHEHHS 3aHU3bKI,
00 CTAaHOBUTH PHU3UK IS eMOpioHiB, 110 po3BuBarOThes. Ajie Hi MAI'ATE, ani BOO3 He mocuiaroThcs Ha
JOCHIDKEHHS B YKpaiHi, sKi 0 o0rpyHTyBaiH 10 Touky 30py. 3 2000 poxy metoro OMHI-Mepexi € BcTaHOBIEHHS
NOMYJSIMIMHUX YacTOT BPOIXKeHHX aHomadii y PiBaencekomy Ilomicci (perion VYkpainu, B 3HauHId Mipi
3a0pyJHEHHI YOPHOOMIBLCHKOIO pajialli€lo), a TAKOXK iX MOPIBHSIHHS 3 MEHIIIC 3a0pyIHEHUMH PEriOHAMH.

Crnoctepesxxennss OMHI-mMepexi € yHIKaIbHMMH, TOMY IO BOHHM 0a3yrOThCS Ha MOMYJISALIHHUX JaHUX,
3i0paHuX 3a  MDKHapoOHMMH cTaHzapramu. HaMm HeBimomi iHII [aHi, SIKi MOKa3ylOTh PiBHI pajiOHYKIiiB,
IHKOPIIOPOBaHMUX BariTHUMHU KIHKaMH, IO NPOKUBarTh y PiBHeHChKkOMy [lomicci. PesynbraTtn anamizy, mojani B
i KHU3i, JACMOHCTPYIOTh CTiliKe 1 TpUBaje MiJBUIICHHS MOMYJALMIMHAX YacTOT CHeUU(pIYHUX BPOIPKEHUX
aHoMalil, AKi € cepen HalBHUIMX y €Bponi. HoOBI gaHi MiATBEpIKYIOTh, IO 1€ IMiIBUIIEHHS BiI0OYBa€ThCS HE 32
paxyHOK BIUIMBY ajikoroiro’. Ha Haury IyMKy, pajialiisi i alkoronb - JBa OCHOBHI TEPATOreHH, SIKi CIPHUHHSIOTH
BpOJKEHI aHoMautii B YKpaii.

ono mepcrneKkTuB, HAA3BUYAHO BaXKIMBO IPOBEACHHS AOCIIIKEHb 3 METOI0 BCTAHOBICHHS NPUYMHHO-
HacliAKoBUX 3B’s13KiB. HeoOxinHa migBuieHa yBara 0 pe3yJbTaTiB BariTHOCTI B KOHTEKCTI piBHIB me3ito-137 Ta
IHITAX pagioOHYKJIIIIiB, IHKOPIIOPOBAHUX JKIHKaMH, IO MPOKUBatoTh y [lomicci.

Bce ok, He3aJdeKHO BiA TPOBEACHHS MaWOYyTHIX IOCHII)KEHb, HEOOXITHO HEraiHO SKHAWIIUPIIE
BIIPOBAKYBAaTH BIAMOBINHI MpoQilakTUUHI 3ax0AH, 30KpeMa, 3 METOI 3HW)KEHHS HEraTHBHOTO BIUIUBY
PamioHYyKIIiIIB HA 3A0POB‘S BariTHUX XiHOK 1 miTei. [locTiifHO MiABHUINEHI YacTOTH CIIMHHOMO3KOBOI KHJIM Ta
IHIIMX BaJ] HEBPAILHOI TPYOKH 3YMOBIIOIOTH MOTpeOy y 301UNIbIIEHHI CIOXWBaHHA (ONIE€BOI KHCIOTH ycima
KIHKaMM PerpoayKTHBHOTO Biky. [lopsa i3 1M, BaXKJIMBUMH € MIPOrpaMH LIOA0 3HIKEHHS PEHATaIbHOrO BIUIUBY
AJIKOTOJIIO Ha PO3BUTOK HiTEH.

Bonogumup Beprenenpkuid,

OUpexmop npozpam po3eumky dimei ma 3anodicanns 6poodxcenum eadam MBED@ «OMHI-mepesca ons dimetiy,
inosemuuti unen HAH Yxpainu; nouecnuii odoxmop Hayionanvnozo yuieepcumemy «Kueso-Moeunancoka
Axademisny ma Jlb6iecbko20 HAYIOHANLHO20 MeOUuHO020 YHieepcumemy imeni [anuna Ianuyvkozo; ao toHKm-
npoghecop kagedpu 6iomeduunoi anmpononozii Yuisepcumemy wmamy Hoio-Hopx (m. Binxemmon, wmam Hoio-
Hopx, CILIA) ma 6iddinenns ousmopghonozii i mepamonoeii kagpedpu nediampii Yuisepcumemy Kanigpopnii ¢ Can-
Hiceco (m. Can-ieeo, wmam Kanigpopnisn, CLIA).

Mismapomuit 61arogifamii gorn "OMHI-mepexa mms aiteir” (OMHI-Mepeska) — Iie HeIPUOYTKOBA MiXKHAPOIHA TPOMAJChKA OPraHi3aLlis

(http://ibis-birthdefects.org/start/ukrainian/uabdp?2.htm; http.//ibis-birthdefects.org/start/uabdp.htm).

OcHoBHi Hanpsimku AisutbHOCTI OMHI-Mepexi:

e TlixTpuMKa CHCTEMH MOHITOPUHIY BPO/DKCHHX BaJl PO3BUTKY 3a MDKHAPOJHHMH CTaHIapTaMH. Pe3yibTaToM L€l IisIbHOCTI €
uneHctBo [Iporpamu 3amoGiranHst Bpo/pkeHHMM Bajgam po3Butky OMHI-mepexi y Mixnapoaniii Ilanati cucteM MOHITOpUHTY i
nocrikenb Bpomkennx Bajx (International Clearinghouse for Birth Defects Monitoring Systems - ICBDSR) ta €Bponelicbkiit
opraizariii 3 MOHITOPUHTY Bpo/DKeHHX Bax po3BUTKY - EUROCAT.

e  PanHe BUSABJIEHHS 1 JOCIIDKEHHS (DAKTOPIB PH3KKY ITOPYIICHb ()eTaJIbHOTO aJIKOTOJIBHOTO CIEKTPY B YKpaiHi.

e  CrpusHHS MeAWdYHIH OCBiTI Ta HaykoBHM nociiukeHHsAM. OMHI-mepexa criBmparroe 3 aaMiHICTpamissMK 1 3aKjIagaMHd OXOPOHHU
3[0pOB’s, MEANYHUMH YHIBEPCHUTETaMH, MEIUIHUMHU 010J1i0TeKaMH Ta iHIIUMH AEPKaBHUMH 1 TPOMaJICbKUMHU OPraHi3allisiMi 3 METOIO
MOKpAIIEeHHsT 0013HAHOCTI MEAWYHHX MPAL[BHUKIB 1 HACEJCHHS MPO MOMJIIMBOCTI JIarHOCTHKH, JIIKyBaHHS 1 3amoOiraHHs BPOKSHHUM
BaJ[aM PO3BUTKY.

> Wertelecki W, Yevtushok L, Zymak-Zakutnia N, Wang B, Sosyniuk Z, Lapchenko S, Hobart HH. 2014. Blastopathies and microcephaly in
a Chornobyl impacted region of Ukraine. Congenit Anom (Kyoto). Aug;54(3):125-49. DOI: 10.1111/cga.12051.
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INTRODUCTION

It is an honor for me to write this introduction to the comprehensive report presenting population-based
observations by OMNI-Net®. This report concerns developmental anomalies in Rivne, Volyn and Khmelnytsky,
potential causes including Chornobyl radiation and health implications for the inhabitants of these regions. The
analyses are based on data collected since 2000 and several analyses reported in leading scientific international
publications to various degrees of detail. It is the policy of OMNI-Net to include large and detailed data
supplements to encourage independent analyses. A novel perspective, reported here, concerns measurements of
incorporated 137 cesium (137-Cs) by pregnant women residing in regions officially designated as polluted by
Chornobyl radiation compared to other pregnant women residing away from these regions.

The IAEA (International Atomic Energy Agency) and more recently the WHO (World Health Organization) assert
that in Chornobyl radiation polluted regions exposures are too low to represent a detectable risk to developing
embryos. Neither the IAEA nor WHO recommend investigations to sustain their views based on studies in Ukraine.
The aim of OMNI-Net, since 2000, is to establish what are the population rates of congenital malformations in
Rivne-Polissia, a highly radiation polluted region in Ukraine, compared to less polluted regions.

The observations by OMNI-Net are unigque because they are population-based and uphold international standards.
We know of no other data documenting incorporated levels of nuclides by pregnant women residing in Rivne-
Polissia. The analyses summarized in this report demonstrate a persistence of elevated population rates of specific
congenital anomalies and rates that are among the highest in Europe. Novel data confirms that these elevations are
not attributable to alcohol®. We conclude that radiation and alcohol are among the two main teratogens causing
congenital malformations in Ukraine.

Prospects

Causal prospective investigations are warranted with emphasis on pregnancy outcomes in the context of levels of
incorporated 137-Cs and other nuclides detected by whole body counts obtained from women residing in villages in
Rivne-Polissia, in particular those in northern regions.

Regardless of prospective investigations, there is an urgent current need for implementation of prevention
interventions, to reduce exposures to nuclides of pregnant women and children, in particular. The persistent rates of
spina bifida and related disorders, among the highest in Europe, call for implementations of flour fortification with
folic acid. Concurrently, programs to reduce alcohol exposures of pregnant women are essential.

Wladimir Wertelecki, M.D.

President and International Coordinator, OMNI-Net Ukraine Child Development Programs;

Foreign Member, National Academy of Sciences of Ukraine;

Honorary Doctor, “Kyiv-Mohyla Academy” National University and Lviv National Medical University;

Adjunct Visiting Professor, Department of Biomedical Anthropology, SUNY (Binghamton, NY, USA) and Division of
Dysmorphology and Teratology, Department of Pediatrics, University of California, San Diego, CA, USA.

**OMNI-Net for Children” International Charitable Fund (OMNI-Net) is a nonprofit international organization (http://ibis-
birthdefects.org/start/ukrainian/uabdp2.htm; http://ibis-birthdefects.org/start/uabdp.htm).
The main spheres of OMNI-Net activities include:

e Supporting the monitoring system of congenital anomalies based on international standards. Consequently, the OMNI-Net
Birth Defects Program has become a member of International Clearinghouse for Birth Defects Monitoring Systems
(ICBDSR) and European Surveillance of Congenital Anomalies (EUROCAT).

o Early detection and research of Fetal Alcohol Spectrum Disorders.

e Promoting medical education and scientific research. OMNI-Net collaborates with health care administrations and
professionals, medical universities, medical libraries and other state and public organizations with the aim to improve
awareness of health care providers and families regarding diagnosis, care and prevention of developmental disorders.

*Wertelecki W, Yevtushok L, Zymak-Zakutnia N, Wang B, Sosyniuk Z, Lapchenko S, Hobart HH. 2014. Blastopathies and
microcephaly in a Chornobyl impacted region of Ukraine. Congenit Anom (Kyoto). Aug;54(3):125-49. DOI:
10.1111/cga.12051.
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doto 3.

Photo 3.
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doto 6.

Onuc pucyHkis i pororpadiii, npeAcTaBJIeHNX HA KOJIbOPOBHX BKJIAJKAX
Details of photos presented on color pages 15-22

Bomnuncrka, PiBHeHCEKA 1 XMeTbHUITEKA 00J1aCTi, SKi IPOBOISITH MOMYIIAIIHHANA MOHITOPUHT BPOKECHUX
aHoMaJliil 3a MbDKHapOJAHUMH CTaHAapTaMu, Ha KapTi YKpaiHu.

Volyn, Rivne and Khmelnytsky provinces conducting ongoing congenital anomalies population-based
monitoring based in international standards on the map of Ukraine.

OMHI-ieHTp poO3MOYaB CBOIO MISIBHICTE B PiBHEHCHKOMY KIIIHIYHOMY JiKYyBaJbHO-TiarHOCTHYHOMY
uentpi im. B. IMomimryka B 2000 poui.
Location of OMNI-Net center in Rivne Regional Clinical Diagnostic Center was established in 2000.

OMHI-uenTp posnoyaB CBOI0 IisUNIBHICTH Y BoJHMHCBKOMY 00JacCHOMY AMTSYOMY TEpUTOPiabHOMY
MeauuHoMy 00’ eaHanHi B 2000 porii.

Location of OMNI-Net center in Volyn Regional Children’s Territorial Medical Center was established in
2000.

OMHI-uenTp posmnoyas CBOIO AiSUTBHICTE B XMEIBHULBKOMY MICHKOMY IepHHATalIbHOMY HeHTpi B 2002
poti.
Location of OMNI-Net center in Khmelnytsky City Perinatal Center was established in 2002.

M. JIynek, Bepecenb 1999 poky. 3niBa HanpaBo y BepxHboMy psiay npod. I. Bapuasik (3aBigyBau Biguity
MeanuHol reHeTHku HaykoBoro nenTpy pamianiiinoi meaunnan HAMH Ykpainu; HayKOBUE AMPEKTOP
[HCTUTYTY TeHETHKH penpojykiii), npod. B. Bepreseubkuii (qupextop YKpaiHChKO-AMEPHUKaHCHKOT
[MporpamMu 3amobiraHHs BpPOJKCHWM BaJlaM PO3BUTKY, 3aBiyBad KadeApu MEAUYHOI TeHETUKU
Vuisepcutery IliBnennoi Anabamu, CIHIA), I'. Bammiin (reHepanbHuil AupeKTOp BoNMHCHKOTO
00JIACHOTO JIUTSUOTO TEPHUTOPIAILHOTO MEIMYHOro 00’€lHaHHs). Y HWKHBOMY DSy Ta crpaBa y
BEPXHbOMY psily wieHH BonumHchkoi i PiBHeHChKOT xoManan YkpaiHchbKo-AMepukaHchkoi [Iporpamu
3ano0iraHHs BPO)KEHUM Ba/iaM PO3BHUTKY.

Lutsk, September 1999. Upper row from left to right: Prof. I. Baryliak (Head, Medical Genetics
Department, Scientific Center of Radiation Medicine, National Academy of Medical Sciences of Ukraine;
Scientific Director, Institute of Reproductive Genetics), Prof. W. Wertelecki (Director, Ukrainian-
American Birth Defects Program; Chair of Medical Genetics, University of South Alabama, USA), Dr.
H. Vashchylin (General Director, Volyn Regional Children’s Territorial Medical Center). In the lower
row and in the upper row on the right, you can see VVolyn and Rivne members of the Ukrainian-American
Birth Defects Program team.

MixHapoaHa koH(epeHiis "B (omieBol KUCIOTH Ha JIIOJUHY, BiJ HAYKH 10 MPAKTUYHOI OXOPOHHU
3nopoB's”, M. KuiB, uepBens 2001 poky. 3niBa Hanpaso: akagemik HAMH VYkpainu npog. FO. Kynnies
(Bime-ipe3umerr HAMH Vkpainm; mupektop IHcturyry Meammumam mpaini HAMH  Vkpainn),
C. bepexHoB (3acTymHHK [ OJOBHOTO Iep:KaBHOTO caHiTapHOTO Jikaps Ykpaiam), O. PaasieBcbka
(ronoBHwmii cnienianict nporpam USAID B ramysi oxoponu 310poB's), ipod. B. Bepreneuskuii.
International Conference "Folic Acid Impact: From Scientific Research to Health Care Practice", Kyiv,
June 2001. From left to right: academician of the National Academy of Medical Sciences of Ukraine Prof.
Y. Kundiyev (Vice-President, National Academy of Medical Sciences of Ukraine; Director, Institute of
Occupational Medicine), Dr. S. Berezhnov (Deputy Chief Sanitary Physician, Ministry of Health of
Ukraine), Mrs. O. Radziyevska (Main Specialist for USAID regarding public health programs), Prof.
W. Wertelecki.

HanionaneHuii yHiBepcuteT «KueBo-MorwisiHcbka Akanemiit», M. Kuis, miotmit 2002 poky. 3miBa
Hanpaso: H. FOcbkiB (ikap-reHeTnk BoOJIMHCBKOrO 007aCHOTO JAUTSYOrO TEPUTOPIATBHOTO MEIUYHOIO
00’enHanHs), JI. €BTYIIOK (3aBiqyr0ua MEANKO-TEHETUYHOK KOHCYJbTAIi€0 PiBHEHCHKOTO 00JacHOTO
KIIHIYHOTO JTIKYBaJIbHO-AIarHOCTHYHOTO 1eHTpy iM. B. TTomimyka), mpod. I'. Oykii (Meauuna mkoia
Ponnminza VYuiBepcutery Ewmopi, CIHIA), T. BiroBcbka (3aBigyro4ya HEOHATAILHUM IIEHTPOM
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Photo 6.

doto 7.

Photo 7.

doro 8.

Photo 8.

doro 9.

BosmHCBKOTO 00/1aCHOTO AWTSYOTO TEPUTOPIalIbHOTO MeAM4YHOTO 00’enHanHs), JI. Jdyapa (3aBimyroua
BonmHChKMM 001aCHUM LIEHTPOM IUTaHyBaHHS ciM’1 1 penpoaykuii moannu), npod. 1. bapuask.

National University “Kyiv Mohyla Academy”, Kyiv, February 2002. From left to right: Dr. N. Yuskiv
(Medical Geneticist, Volyn Regional Children’s Territorial Medical Center), Dr. L. Yevtushok (Head,
Medical Genetic Consultation, Rivne Regional Clinical Diagnostic Center), Prof. G. Oakley (Rollins
School of Public Health, Emory University, USA), Dr. T. Vihovska (Head, Neonatal Center, VVolyn
Regional Children’s Territorial Medical Center), Dr. L. Dudra (Head, VVolyn Regional Center of Family
Planning and Human Reproduction), Prof. I. Baryliak.

Ceminap 3 MDKHapoAHOIO yd4acTio “MOHITOPHMHT, NOCTIJDKEHHS Ta 3amo0iraHHs BPOKEHHM BaJaMm
possutky”’, M. JIbBiB, Bepecenb 2002 poky. 3miBa Hampaso: npod. 1. Bapuasak, npod. O. I'nareiiko
(mupexrop IacTHTYTY cnagkoBoi matonorii HAMH VYkpainu), npod. O. Cyiima (roioBHuil HEOHATOJIOT
MO3 Vkpainn), npod. M. I'keroupkuii (mpopekTop i3 HaB4anbHOI poOOTH JIbBIBCHKOIO HAIIOHATHLHOTO
Meau4HOro yHiBepcutety im. JI. Tamunbkoro), npod. B. Beprenenbkuii.

Internationl Seminar "Monitoring, Research and Prevention of Birth Defects"”, Lviv, October 2002. From
left to right: Prof. 1. Baryliak, Prof. O. Hnateiko (Director, Institute of Hereditary Pathology, National
Academy of Medical Sciences of Ukraine), Prof. O. Sulima (Chief Neonatologist, Ministry of Health of
Ukraine), Prof. M. Gzhehotsky (Prorector on Education Activities, Lviv National Medical University),
Prof. W. Wertelecki.

Harionansuuit yHiBepcuter «OcTpo3bka akanaemis», M. Octpor, Bepecenb 2007 poky. 3iiBa Hampaso:
H. 3umaxk-3akyTHs (3aBigyoua MEIUKO-TCHETHYHOIO KOHCYNIBTaIi€l0 XMEITbHUIIBKOTO MiChKOTO
neprHATaIbHOTO 1eHTpPY), JI. €BTYmOK, nmpod. P. FappyTto (kadenpa antpononorii BiHITeMTOHCEKOTO
yuisepcutery i Jlepxasnoro Hero-Mopkcekoro yHisepcurery, binrremron, CIIA), E. Banamos
(HayanpHMK BiIAITY MiKHapomHoro criBpoOiTHHUTBa HamionansHoro yHiBepcureTy «OCTpo3bKa
akanemis»), npod. I. Maciuamk (pexrop HamionansHoro yiepcuteTy «OCTpo3bka akaaeMis»), Ipod.
B. BepTesienbkuii (MpeKkTop MporpamM po3BUTKY AiTel i 3anmobiranHs BpoukeHnM Bajam Mb® «OMHI-
Mepeska IS TiTei»; 3aBiayBay kadeapu MequdHol reneTuku Y HiBepcutety [liBnenHoi Ainabamu, CIITA).
National University “Ostroh Academy”, Ostroh, September 2007. From left to right: Dr. N. Zymak-
Zakutnia (Head, Medical Genetic Consultation, Khmelnytsky City Perinatal Center), Dr. L. Yevtushok,
Prof. R. Garruto (Anthropology Faculty, Binghamton University, State University of New York, USA),
Mr. E. Balashov (Head, Department of International Cooperation, National University “Ostroh
Academy”), Prof. I. Pasichnyk (Rector, National University “Ostroh Academy”), Prof. W. Wertelecki
(Director, Child Development and Birth Defects Prevention Programs, OMNI-Net; Chair of Medical
Genetics, University of South Alabama, USA).

PiBHEeHCHKHIT 00JaCHUN KITIHIYHUMN JTIKYBaJdbHO-AiarHocTUUHUM 1ieHTp iM. B. [lominryka, Bepecens 2007
poky. B mepmomy psay 3miBa Hampaso: mpod. P. T'appyto, C. JlamyeHnko (iHkeHep 3 KOMI IOTEPHUX
cucteM BoaMHCBKOrO 00JaCHOTO JUTSYOTO TEPUTOPIANTBHOTO MEIUYHOrO 00’e€qHanHs), JI. €BTYHIOK,
npod. K. Hambepe (nmpodecop meauunoro nentpy YuiBepcurery Can [iero, Kamidopwis, IIpe3uaeHt
Acorriamii tepatonorie CIIIA), npod. K. Koyas (maupextop LIeHTpy 3 OCITIKEHHS aJIKOTOJBHOTO
cunapomy mona B [nctutyTi Mapkyca YHiBepcurery Emopi, Atnanta, CLIA), T. Biroceska, 1. Keiioa
(YuiBepcuter Emopi, Atmanta, CIIA), mpod. K. xkonc (3aBimyroumii xadenporo amsmopdodorii i
TepaToJorii megiarpuyHoro ¢axkyiasrety YHiBepcurery Can Miero, Kamidopnis, CLIA), mpod. E. Paiii
(romoBa aamiHicTpaTuBHOI pagu KoHcopiiymy 3 AOCHIKEHHS BIUIMBY AJKOTONIO Ha T, IUPEKTOP
Hentpy tepatonorii YuiBepcutetry Can [iero, Kamdopsis, CHIA), 1. llymasHebkuii (TOIOBHUI JTiKap
PiBHEHCHKOTO 001aCHOTO KIIIHIYHOTO JIIKYBaJIbHO-I1arHOCTUYHOTO IIEHTpPY), npod. B. Beprenenbkui,
mpod. K. Kin (3aBimyBau xadenpu xapuyBanus YHiBepcutery Kamidopnii, CIIIA). B apyromy psay
nikapi-renetuky, wienn MBb® «OMHI-mepexa ans niteit» H. AdanacheBa (3aBimyroua KpuMcbkim
pecnyOmikaHCbKUM ~ Meauko-reHeTnyHuM neHTpoM), C. Kanmnka (BonuwHceke oOmacHe auTsue
tepuropianbHe MeamuHe o0’emHaHHs), H. Cimuyk (moment kxadenpu memiatpii Ne 2 BiHHHIBKOTO
HalliOHAJILHOTO Meau4YHOro yHiBepcutety iMm. M. [Tuporosa), H. 3umak-3akytus, E. [Taukyn (noueHt
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kadeapu HeBposorii, HeHpoXipyprii Ta mcuxiaTpii YKIOpOACHKOTO HAIIOHATBFHOTO YHIBEPCUTETY),
O. Cemenenko (Yepkacpkumii o0O0nacHMW LEHTp IUTaHYBaHHS CiM’i Ta pPEnpoOIyKIIl JIFOJMHH),
C. Onimenko (Xepconchbka muTsda obnacHa kiiHigHA jikapHs), FO. I'ap6y3 (TepHominschka oOiracHa
JUTSYA KITIHIYHA JIIKapHS).

Photo 9. Rivne Regional Clinical Diagnostic Center, September 2007. First row from left to right: Prof.
R. Garruto, Mr. S. Lapchenko (computer engineer, Volyn Regional Children’s Territorial Medical
Center), L. Yevtushok, Prof. C. Chambers (Medical Center of San Diego State University, California,
USA; President, American Teratology Society), Prof. C. Coles (Director, FAS Center at Marcus Institute
of Emory University, Atlanta, USA), Dr. T. Vihovska, Mrs. J. Cable (Emory University, Atlanta, USA),
Prof. K. Jones (Head, Dysmorphology and Teratology Chair, Pediatric Department, San Diego State
University, California, USA), Prof. E. Riley (Head, CIFASD administrative core; Director, Center for
Behavioral Teratology, San Diego State University, California, USA), Dr. 1. Shumliansky (Head Doctor,
Rivne Regional Clinical Diagnostic Center), Prof. W. Wertelecki, Prof. C. Keen (Head, Department of
Nutrition Chair, California University, USA). Second row from left to right: medical geneticists and
OMNI-Net members Dr. N. Afanasiyeva (Head, Crimean Republican Medical Genetic Center), Dr.
S. Kalynka (Volyn Regional Children’s Territorial Medical Center), Dr. N. Sinchuk (Associate
Professor, Pediatric Department #2, Vinnytsia National Medical University), Dr. N. Zymak-Zakutnia,
Dr. E. Patskun (Associate Professor, Department of Neurology, Neurosurgery and Psychiatrics,
Uzhhorod National University), Dr. O. Semenenko (Cherkasy Regional Center of Family Planning and
Human Reproduction), Dr. S. Onishchenko (Kherson Children’s Regional Clinical Hospital), Dr.
Y. Harbuz (Ternopil Regional Children’s Clinical Hospital).

®oro 10. 1-ii camit kpain llentpanpHoi 1 CxigHoi €BponM 3 NPEKOHLEHIIHHOIO 3J0pOB'st 1 3amo0iraHHs
BPOJDKEHHM BajaM po3BUTKY, bynamemt, cepniens 2008 poky. 3miBa HanpaBo: O. TuukiBcbka (jikap-
iHTepH JIbBIBCHKOTO HAIIOHATBHOTO MEIMYHOTO yHiBepcutety iM. J{. [amuupkoro), H. 3umak-3akyThs,
E. MaukyH, JI. €eTymok, nmpod. B. Bepreaenskuii, npod. K. Yamoepc, npod. H0. Kopxuucbkmii
(3aBimyBau kadenpu mnexpiaTpii i HeoHaronorii QaxkymbTeTy MicIIAUIUIOMHOI OCBiTH JIBBIBCHKOTO
HaIliOHAJIILHOTO METMYHOTO YHIBEpCHUTETY yHiBepcHuTeTy iM. JI. [amuipKkoro).

Photo 10. 1-st Central and Eastern European Summit on Preconception Health and Prevention of Birth Defects,
Budapest, Hungary, August 2008. From left to right: Dr. O. Tychkivska (intern, Lviv National Medical
University), N. Zymak-Zakutnia, E. Patskun, L. Yevtushok, Prof. W. Wertelecki, Prof.
C. Chambers, Prof. Y. Korzhynsky (Head, Chair of Pediatrics and Neonatalogy, Department of Post-
Diploma Education, Lviv National Medical University).

®oro 11. V-ii 3’130 MenmuuHMX TeHEeTHKiB Ykpainm, JloHenbk, xoBTeHb 2012 poky. 3miBa HampaBo: Tpod.
B. Bepreneubkuii (rojiosa npasiainast Mb® «OMHI-mepeska st aiteit», aa’ roHKT-ipodecop Kadeapu
Giomenmunoi antporonorii YVuiBepcurery mrary Hpio-Mopk, M. Bimxemron, mrar Hero-Mopk, Ta
BigaineHHs am3mopdororii 1 Teparonorii xkadenpu neniatpii YuiBepcurety Kamidopnii B Can-Zliero,
mrat Kamigopnuis, CIIA), mpod. K. Yambepce, npod. C. Ap6y3oBa (mupextop JIOHENBKOIO
CIIEIiAIi30BaHOTO IICHTPY MEANYHOI TEHETUKH Ta MpeHaTanbHOoi JiarHocTuky), JI. €BTymok, H. 3umak-
3akytHs, npod. K. JTxonc, mpod. K. Kin.

Photo 11. V-th Congress of Ukrainian Medical Geneticists, Donetsk, October 2012. From left to right: Prof.
W. Wertelecki (Head of the Board, OMNI-Net; adjunct professor, Anthropology Faculty, Binghamton
University, State University of New York, and Dysmorphology and Teratology Chair, Pediatric
Department, San Diego State University, California, USA), Prof. C. Chambers, Prof. S. Arbuzova
(Director, Donetsk Specialized Center of Medical Genetics and Prenatal Diagnosis), L. Yevtushok,
N. Zymak-Zakutnia, Prof. K. Jones, Prof. C. Keen.

®doro 12. Bisutr mnpeacrapuukis CIFASD (ChinbHa iHiIiaTMBa 3 JOCTIKEHHS TOPYIIEHb (PETaaIbHOIO
AJKOTONIFHOTO crnekTpy) Ta HamionanbHux iHCTUTYTIB 3710poB‘sa CIIA y JIbBiBChKMIA HaliOHATBHUN
Mennunuil yHiBepcureti M. J[. Tanuipkoro (M. JIbBiB, Bepecerb 2013 poky): n-p M. Mioppeii (qupextop
NporpaMu MiXKHAPOIHUK JIOCHTIKeHb HallioHambHOTO 1HCTUTYTY JOCHIJDKEHHS 37I0BXKHBAaHHS AJIKOTOJIEM

13



i ankoromizmy CIIA, mepmra 3miBa B meprmomy psny), npod. K. Yoppen (mupexrop HarionansHoro
THCTUTYTY AOCIIKSHHS 3JI0BXKHUBaHHS aiKoroyieM i ankoroiizmy CILA, npyruii 3;1iBa B mepuiomy psay),
mpod. K. Koyas (tpets 3niBa B mepmomy psny), npod. K. JIzkoHe (mepuiuii 31iBa B Ipyromy psmay),
npod. K. Hambepc (apyra 3miBa B npyromy pany), . Keiida (zpyra cnpasa B TpeTbOMY psilly) Ta WICHH
komanau OMHI-Mepexi Ha goii 3 mpod. B. Beprejenbkum (mepiimii cripaBa B IEPIIOMY PSIIY).

®oro 12. Visit of CIFASD (Collaborative Initiative on Fetal Alcohol Spectrum Disorders) and National Institutes
of Health (USA) team to Lviv National Medical University, September 2013: Dr. M. Murray (Director,
International Research Program, National Institute on Alcohol Abuse and Alcoholism, USA, first row
first from the left), Prof. K. Warren (Director, National Institute on Alcohol Abuse and Alcoholism,
USA, first row second from the left), Prof. C. Coles (first row third from the left), Prof. K. Jones (second
row first from the left), Prof. C. Chambers (second row second from the left), Mrs. J. Cable (third row
second from the right) and OMNI-Net team under the direction of Prof. W. Wertelecki (first row first
from the right).

®oto 13. JIbBiBCHKMI HalioHaNbHUNH Menn4Huil yHiBepcuteT iMm. /. Iamumpkoro, Bepecens 2013 poky. 3miBa
HanpaBo: npod. B. Beprenenbkuii, npod. b. 3imenkoBchbknii (pekTop JIbBIBCHKOTO HaI[iOHAIBHOI'O
Meau4HOro yHiBepcutety iM. [I. Famunbkoro; wieH-kopecnonaeHT HAMH Vkpaiun), npod. K. Yoppen,
1n-p M. Mioppeii, npod. K. Yambepc.

®oto 13. Lviv National Medical University, September 2013. From left to right: Prof. W. Wertelecki, Prof.
B. Zimenkovsky (Rector, Lviv National Medical University; Corresponding Member, National Academy
of Medical Sciences of Ukraine), Prof. K. Warren, Dr. M. Murray, Prof. C. Chambers.

®oro 14. Crnienpans OMHI-Mepexxi 3 HaykoBUM BijiiioM Ta KadeAporw HEOHATONOrl 1 HEeOHATOJIOTil
¢bakynbTeTy MICHSAUIUIOMHOT OCBiTH JIbBIBCHKOTO HAI[IOHAIBFHOTO MEJUYHOTO YHIBEPCHUTETY iM.
A. Tamuupkoro, cepnenb 2014 poky. 3miBa nHampaso: JI. €Brymox, H. 3umak-3akyrhsi, npod.
B. Bepreaenskuii, npod. F0. Kopxkuncbkuid, npod. B. Yon’sik (mpopekTop 3 HayKoBOi poOOTH Ta
roJioBa KoMicii 3 eTuku JIbBiBCHKOTO HAI[IOHAIBHOTO MEJNYHOTO YHiBepcUTeTy iM. [I. [auipKoro).

®oto 14. Collaboration of OMNI-Net with Scientific Department and Chair of Pediatrics and Neonatology of Lviv
National Medical University Department of Post-Diploma Education, August 2014. From left to right: Dr.
L. Yevtushok, Dr. N. Zymak-Zakutnia, Prof. W. Wertelecki, Prof. Y. Korzhynsky, Prof. V. Chopiak
(Pro-rector, Head of Bioethics Committee, Lviv National Medical University).
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Pucynox 1. O6macri, ki 341HICHIOIOTH TOMYJISAIIHHANA MOHITOPUHT BPOJKEHUX aHoMaii (omuc Ha ¢. 11).
Figure 1. Provinces with ongoing population-based monitoring (details on p. 11).
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®oto 1. OMHI-uenTp B PiBHEHCHKOMY 00JaCHOMY KIIIHIYHOMY JIiKyBaJIbHO-/11alrHOCTUYHOMY LIeHTpi (ormuc Ha c. 11).
Photo 1. Location of OMNI-Net center in Rivne Regional Clinical Diagnostic Center (details on p. 11).
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®oto 2. OMHI-uenTp y BonuHchKOMY 0077aCHOMY TUTSYOMY TEPUTOPiaIbHOMY MEMYHOMY 00’ €HaHHi (omuc Ha ¢. 11).
Photo 2. Location of OMNI-Net center in VVolyn Regional Children’s Territorial Medical Center (details on p. 11).

®oto 3. OMHI-uenTp B XMeNbHULEKOMY MICBKOMY MEpUHATAIEHOMY LEHTpi (omuc Ha c. 11).
Photo 3. Location of OMNI-Net center in Khmelnytsky City Perinatal Center (details on p. 11).
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®oro 4. Komanga OMHI-mepexi, m. JIyipk, Bepecerb 1999 poky (omnuc Ha c. 11).
Photo 4. OMNI-Net team, Lutsk, September 1999 (details on p. 11).

doto 5. MixkHapogHa KOH(epeHIIis II0A0 BILTUBY (OIi€BOI KHCIOTH Ha MoAuHy, M. KuiB, uepBens 2001 poky
(ommuc HA c. 11).
Photo 5. International conference concerning folic acid role in human life, Kyiv, June 2001 (details on p. 11).
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®orto 6. bibmioreka OMHI-mepexi B HAYKMA, m. Kuis, moTuii 2002 poky (omuc Ha . 11).
Photo 6. Sharing library, OMNI-Net Center in KyivMohyla Academy, February 2002 (details on p. 12).

®oto 7. MixkHapoaHU# ceMiHap 3 MHUTaHb MOHITOPUHTY BPOKEHHX BaJl, M. JIbBiB, 2002 (omwc Ha c. 12).
Photo 7. International symposium on birth defects monitoring, Lviv, 2002 (details on p. 12).
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®oro 8. 3yctpiu y HanionansHoMy yHiBepcuTeTi «OcTpo3bka akagemis», 2007 (omuc Ha c. 12).
Photo 8. Meeting at National University “Ostroh Academy”, 2007 (details on p. 12).

®oT0 9. MiXKHAPOJHUN CHMITO31yM 3 PETaTBHOTO ATKOTOJILHOTO CHHIPOMY, M. PiBHe, 2007 (omuc Ha c. 12).
Photo 9. International symposium on Fetal Alcohol Syndrome, Rivne, 2007 (details on p. 13).
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®oto 10. 1-i camiT 3 mpekoHIenIidHOTO 310poB's, bynanemT, Yropmumaa, 2008 (omuc Ha c. 13).
Photo 10. 1-st International Preconception Health Summit, Budapest, Hungary, 2008 (details on p. 13).

®oro 11. V-i1 3’131 MegnuHNX TeHeTHKIB YKpainu, JJoHenpk, 2012 (ommc Ha c. 13).
Photo 11. V-th Congress of Ukrainian Medical Geneticists, Donetsk, 2012 (details on p. 13).
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WA FERAM

NeBIBCHKMA HAUIOHANBHKA MEAWHHHA

YHIBEPCUTET

w. JAHKNA TAJMUEKOrO,

®oro 12. Bizur npencrapaukie CIFASD B JIbBiBChKHMI HalliOHAILHUH MequuHUH yHiBepcuteT, 2013 (omwc Ha c. 13).
Photo 12. Visit of CIFASD Team to Lviv National Medical University, 2013 (details on p. 14).
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®oto 13. O6roBopeHHs criiBnpaiii Mi>k JIbBiBCbKUM HalliOHANEHUM MeandHUM yHiBepcuteToM i CLLA, 2013 (onmc Ha c. 14).
Photo 13. Discussion of International Collaborations of Lviv Medical University and U.S., 2013 (details on p. 14).

5 = Ci

A TISBBCERMA HALYOHANBHHA MEAVNHAA YHIBEPCUTET ; %) MbBIECHKNA HAWOHALHHA MERHIHIA YHIBEPCHTET | IbBBCHHMA HALOHANEHMA MEAHSHUA YHIBERPCHTET
\3::_‘3 IMEHI AAKWNA TATMULKOTO 5/ IMEHI AARHNIA TANHLLKOTD i\" 1} IMEH AANAAA TATHLBKOTO

.

§| IMEHI JAHKIA TANKUBKOTO j‘ IMEHI BAHKAA TANMULKOMD

o~ o
g%‘ NBIBCLKMA HALIOHAILHMA MEASHHA YRIBEPCHTET ¢ E@‘ IBIBCHKMH HALIOHANbHHA MELHNNMA YHIEEPCHTET
e

¢ - A .
Py 5 e -
| M:umrqmwonmamﬁ MEQMSHHUA YHIZER &2 NBEIECHKUA HALL . A YHIBEPCHTET -a\ MEEIECHKHA HAWWOHANGHIA MEAVHAR YHIBEFCUTET
" BANMAA TATMLLKOTD \ IMEHI JIAHMAA [ = L [MEHI AAHRNA TATHUSKOTO

1A HALIOHANbHM)

i
ke
®oro 14. O6roBopeHHs CHTbHUX HOCTHiMHUIBKUX poekTiB JIHMY — OMHI-mepexi (omuc Ha . 14).
Photo 14. Collaborative Lviv National Medical University — OMNI-Net research projects (details on p. 14).
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DAKTHU ITPO PAAIAILIIO, AJIKOI'OJIb TA BPO’KEHI BA/IU PO3BUTKY
OTJISIT
E€emywox JI. C., 3umax-3axymus H. O.

INTRODUCTION - FACTS - RADIATION - ALCOHOL -
DEVELOPMENTAL ANOMALIES
(English version upon request to omninetukr@gmail.com)

CTBOPEHHA HAYKOBO-IIPAKTUYHOI
TVIATOOPMH

VY 1996 pomi mig yac MixkKHapoJHOTO KOHTPECY 3
TeHEeTUKH JronuHu npodecop B. Beprenernpkmii OyB
MoJepaTopoM caTeniTHOI KoH¢epeHlii «YopHoOMIb
... JlecATp poOKiB MOTOMY ...» MIOIO
MyTareHHUX PH3HUKIB BIUIUBY

. Hacninkm
TEpaTOTeHHUX Ta
YopHaoOwmiscbkoi ioHi3ytowoi pamiamii (IP) (Widney,
1996). Ha po3risn MiHicTepcTBa OXOPOHU 370POB’ ST
MOJaHUuK IUIaH 13

VYkpainu OyB MPOTO3HULII€I0

CTBOPEHHS TOMYJAIIHHOT CHCTEMH HarsAy 3a
BpO/UKEHMMH Bajamu po3BuTky (BBP) BiamoinHo 10
MDKHApOAHUX CTaHAApTIB UId JOKYMEHTYBaHHS
4acTOT, IO J03BOJWIO O VYKpaiHi cTaTH WICHOM
€Bporneiicbkoi Mepexi momynsiuiiiaux peectpis BBP
(EUROCAT) Ta MixuaapoaHoi

ModHitopusry i

[Mamatn Cucrem
Hocnimkens BBP  (ICBDSR)
(Wertelecki, 2006). Ilman niaTpumanu KepiBHHUKU
MeAMYHOT rayry3i YKpainu, 1 11 Horo 3ampoBajKeHHS
OyJI0O CTBOPEHO MEPEXKY 3 YKpaiHCHbKHX Ta MIKHAPO-
Hux (axisuiB — «OMHI-Mepesxa ans gireity (OMHI-
Mepesxa) (http://ibis-birthdefects.org/start/ukrainian/
uabdp2.htm). Tlomyssimifieuii moniTopunr BBP 'y
PiBHeHCBKINM, BonuHCbKiM Ta XMeEJIbHULBKIN o0nac-
Tax posnoyato y 2000-2002 pp. 3ampoBamxeHa
METO/I0JIOTiSl MIXXKHAPOAHUX MOHITOPHHIOBHX CHCTEM
nHarnsiay 3a BBP EUROCAT Tta ICBDSR neranbHiiie
omucana (Wertelecki, 2006).

Y 2006 poui y PiBHeHCBHKiH, a 3rogoMm i ¥y
XMenpHUIBKIH 00macTi OyJo iHiliioBaHe mapaeibHe
MIPOCIIEKTUBHE IOCIIIPKEHHS TEPaTOr€HHOTO BIUIMBY
ankoromo B pamkax CoinmpHoi IHimiaTuBH 3
JOCITIDKEHHS. TIOPYIICHb (PETaJbHOIO AJIKOrOJILHOIO
cektpy (CIFASD) 3a miarpumku HarioHagpHOrO
Incturyty 3mopor’st Crionyuenux Illtatie Amepuky,
AKa KOOPOMHYETHCS CHUIBHUMHU 3YCHJUISIMU KOJIET 3
Kamidopniticekoro yaiBepcutety B Can-/liero Ta

OMHI-Mepexero.

Hocnimkenns O0yno chokycoBane Ha PiBHEHCH-
komy [lomicci, BIIPI3HAETBCA Bil PEHITH
TEpPUTOPii 00JAaCTi T'EOJIOTIYHUMH, EKOJOTTYHUMU |

SAKE

nemorpadigHuME  ocobnuBOCTAMU. BomHodwac, mis
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JIEKUThKOX aHami3iB PiBHEHCHKY 00JacTh MOAUIMIN Ha

Tpu perionu: IliBaiune Ilomices,

ITomiccsa ta me-Ilomices.

IlenTpanbHe

Oco0nMBO BaXJIMBUMHU € JiBa OKpeMi (axTopu
mozo [lomices: 1) Bucokuit koedinient neperocy Cs-
137 3 rpynTy g0 uopu i ¢payHu, MOXKIUBO, HaBiTh
HaWBHIIUK B YKpaiHi (MOJIChKI TpyHTH OiTHI HA MIK-
pPOCIIEMEHTH, BHWICOKHH piBEeHh TPYHTOBHX BOX); 2)
KOpIHHE HACEJICHHS, IKE Ma€ O3HAKH MOMYJISIIIHOTO
13071Ty (BHCOKHMI pIBEHb 130HOMIi) 1 TpaaHIiifHO
CITO’KHMBAE JIICOBI 1 MICIIEBO BUPOIIEHI TTPOTYKTH.

PE3YVJIbTATH HOIYJIALIHHOI O MOHITOPHH-
I'V BPOIDKEHHX BAJl PO3BUTKY TA IX
OBIOBOPEHHA

IMepma mny6mikamis B xypHam «Birth Defects
Research Part A: Clinical and Molecular Teratology»
y 2004 pori (Yuskiv et al., 2004) nmosigomisiia mpo
HI/IBUILCHY MOMYJISALIHHY YacTOTy BaJ HEBPAIbHOI
tpyoku (BHT) y 2000-2002 pp. y [liBHiuHO-3axiaHIi
Vxkpaini (PiBHeHCbKa Ta BonmHcbKa 001acTi).

I

HACTYMHIN CTaTTi, fKa BUHMIUIA IPYKOM y XXypHami

CIOCTEpE)KEHHA OynM MiATBEpIKEHI Yy
«Pediatrics» i Oyna mpucBsdeHa aHai3y KOHTPACTIiB
gactor BBP mix [loniccsiM Ta HEMOMICHKUM PETiOHOM
PiBHeHcBKOT 06macti y 2000-2006 pp. bynu BusiieHi
TaKOX IMIJBUIICHI 4YacTOTH Mikpouedanii Ta/abo
MikpodTamemii - (M/M),
(Wertelecki, 2010).

3o0kpema, y llomicci

IcHyrO4a TeHIEHIIs 10 30€PEIKCHHS i IBUIIICHUX
yactoT uux BBP, sxi 3a3HaueHi gk «kiarouosi BBP»,
Oyna miATBEpKEHA Y MOJNAIBIINX CIHOCTEPEHKCHHIX
(2000-2009 pp.). Byno BHUSBIECHO BiIHOCHO BETHKY
KITBKICTh BUITAJKIB 3POIICHUX JIBIEHb Ta TEPATOM, SIKi
CIIOCTEPIraIuCh MEPEBAKHO Yy 0Ci0 KIHOYOI cTaTi, sIK 1
y sBumagkax BHT Ta, #imMoBipHO, i30/1pOBaHOL
Mikpouedanii. JlocmipkeHHs BKIIIOYAIO aHai3 More-
penHiX pe3ynbTaTiB JO3UMETpii 1HKOPIOPOBAHOTO
137-Cs. lleit amamiz mokaszaB, IO HaWBWII piBHI
iHKopriopoBanoi [P cepen amOynaropHHX Malli€eHTIB
PiBHEHCHKOTO 00JACHOTO KITIHIYHOTO JIKyBaJbHO-

niarHocTraHOTO TeHTpy iM. B. [Momimmyka (POKJIZLL)


mailto:omninetukr@gmail.com

Oynu BusBNeHI y miBHIUHMX paiioHax [lomiccs.
Pesynprat 1bOTO €Tamy IOCHTIPKEHb BUKIAACHI Y
nparii  «Blastopathies and microcephaly in a
Chornobyl impacted region of Ukraine» (Wertelecki,
2014). Takoxx 3ayBaske€HO, IO aJKOTOJb SIK Teparo-
TeHHUN YMHHUK HE € WMOBIPHOIO IEPIIONPHYUHOIO
Bunux yactor BBP y Ilomicci. binpm neranbHuit
aHaJli3 XapaKTePUCTUK JI03 BHYTPILIHHOIO OIpPO-
miHenHs ([BO) Bukmagenuii y HacTymHOMY 3BiTi
(Wertelecki, 2016).

30000

[Hounnatoun 3 1986 poxy — poky aBapii Ha
YAEC, piBenp HapoKyBaHOCTi y PiBHeHCHKii obmac-
Ti TIOCTIHHO 3HIDKYBABCS, IOCSTIIM MiHIMaIbHOTO
3HaueHHs y 2001 poui (KiIBKiCTh HOBOHAPOMKEHHUX
nmopiBHAHO 3 1986 poxom Bmama Ha 51% Ta 46% Yy
[Tomicci Ta 3aramom y PiBHEHCBKIN 00acTi, BiATIOBIA-
HO). [TopiBHroroun 2012 pik 3 1986 pokoM, KiIbKiCTh
HOBOHAPO/PKCHHUX BCE IIE 3aJMIIAETHCS HIDKYOIO BiJ
nepiony mo amapii Ha 31% Ta 17% B Ilomicci Ta
3araiioM y PiBHeHCBKiii 06nacTi, BianosigHo (Puc. 1).
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Puc. 1. Kinvxicms nosonapooocenux y Pienencoi oonacmi ma Ionicci 1980-2012 pp.

Hlono mamokoBoi cmepTHOCTI, To y 1981-2010
pp. ii noka3uuku y IliBHiunomy Ilomicci Oyiiu 3HaYHO
BuminmMH, HiX y Llentpansnomy Ilomicci Ta He-
[omicci. 3a KoxHUN S-piuHMIA TEPioJ 11i MOKA3HUKH B
yCiX TPbOX pEriOHax 3HIKYBAIUCH, OKpiM 1991-1995
pp. v lliBaiunomy Ilomicci, KoM yacToTa MaTOKOBOI
cMmepTHOCTI 3pocna (Puc 2).

Y Tabnumi 1 HaBeACHO YACTOTY «KJIIOUOBHX
anomaitii» (BHT, mikpouedanii Ta Mikpodranbmii) y
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MOJIICBKOMY Ta HE-TIOJIICBKOMY perioHax PiBHeHCHKOT
obnacri. [3oapoBani miinuan Tyou/mignedinns (CL/P)
MOKa3aHi B KOCTI IHAUKATOPHUX aHOMaJIiii. 3aranpHa
YaCcTOTa «KIIOUOBUX aHOMAJIii» € OLIBII CTATUCTHIHO
3Hauymoro y Ilomicei, Hix y He-Ilomicci. [3onboBani
BUTIAAKK IUX aHomanii yactimi y Ilomicci, xoda
KOHTPACT HE € CTaTUCTUYHO JOCTOBipHHMM. Yacrora
eHIedanonene LJIAH

Ta ryon/miaHeOIHHS €

onHakoBoro g Ilomices 1 ne-Tlomicesa. Yacosi

TPEeHIU HaBe/ICH] HIDKYE.
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E He-Monicca

Puc. 2. [loka3HUKH MaJIOKOBOT CMEPTHOCTI Y TpbOX perioHax PiBHeHCHKOT 00macTi.

Tabmuus 1. Bpomkeni Banu po3sutky (BBP) B Ilonmicekomy Ta ne-Ilonicekomy perionax PiBHeHCBKOT

o6macti (2000-2014 pp.).

ITomiccst mOpiBHSIHO 3
ITomnices He- He-ITomicesam
Kareropii BBP > | Yacrora | Ilomices, Yacrora
K-CTh K-CTh P- cL®
BeJIMYMHA
Kiarouosi anomaurii
BHT® 244 21.3 179 15.3 <0,001 1,14-1,70
Hedanag® 99 8.6 74 6.3 <0,05 0,99-1,87
Mikpouedanis™ 80 7.0 61 5.2 <0,05 0,95-1,90
I3opoBaHa 24 2.1 19 1.6 n/s -
Mikpodransmis® 24 2.1 10 0.9 <0,01 1,13-5,73
I301p0Bana 12 1.0 7 0.6 n/s -
Ennedanorene 24 2.1 25 2.1 n/s -
I3on503?1 Ha LlTiHa ry6n 80 7.0 95 8.1 n/s -
3/0€3 IIJINHN [iTHEOIHHS

Ckopouenns: BHT, sadu nespanvnoi mpyoku; nIs, cmamucmuuno nesnauywe. (1) CL, oosipuuil inmepsan.

(2) urnroueni sunadxku ma éxkmoueHo 2 UNAOKU CREKMPY NOPYULEHb (hemaIbHO20 AKO20IbHO20 CUHOPOMY

(0oun — 3 Honicca ma ooun 3 ne-Ionices). (3) Bruiouac anenyegpaniio (axpanito), inicnyepaniio ma

kpaniopaxiwusucu. (4) Brmouae 3 nemosnam 3 2ononposzenyegpanicio ma 22 unaoku Cnekmpy Hopyuiens

Gpemanvioco ankozconvbnozco cunopomy 6 Ilonicci ma 25 6 mne-Ilonicci. (5) Brmouac 5 eunaokis

eononposenyeghanii.

BAJIM HEBPAJIBHOI TPYBEKH (FE3 EHIIEDAJIO-

LJEJIE)

Yactora BHT

yopomorx 2000-2014 pp. y

PiBHeHCBKIN 001acTi MOCTIMHO YTPUMYETHCS cepel
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HalBULIMX PiBHIB y €BpOIli, KOIMBAIOYHCH B MEXax
Big 21 10 25 B monickkoMy perioHi Ta Mixk 14 1 18 Ha
10000 y nemomicekomy. IlepeBaxanns y Ilomicci €
CTaTUCTHYHO 3HAYYIIMM TOpiBHSHO 3 He-Ilomiccsm.
[MuToma Bara nedanan-BHT y Ilomicci ta me-Ilomicci



Oyna aHaJOTiYyHOIO Ta KOJIMBAJIACH Y BY3bKHUX MEXKaX:
41-52% B Ilomicci Ta 41-48% B He-Ilomicci. Otpumani
Ha miacTaBi 15-pivHuX croctepexeHs naHi nmpo BBP
cepen 114586 nemosmar y Ilomicci Ta 116804 y He-
ITomicci cBimgaTh mMpo IX HAJIEKHY TOCTOBIPHICTH 1
SIKICTb.

Amnani3 cnocrepexens y 2010-2014 pp. npone-
MoHcTpyBaB 3HmkeHHs1 yactotd BHT y Ilomicei no
16,8 ma 10000 >xuBoHapomxenux (Tabmums 2).
Kontpactn y mnpenatansHomy BusiBneHni BHT, a
BI/ITAK DiBHI TIepepUBAHb BAriTHOCTi, YW IPEKOH-
(homieBoi
[omiccsim Ta He-Tlomices myxe He3HauHi. AHaniz 221

LENIIAHOTO  BXXUBAHHA KUCIIOTU  MIX
BUTIANIKy i30mboBaHuX crinanbaux BHT y PiBnen-
CbKill oOnacTti miaTBepauB Buily 4acToTy B Ilomicci
(56%), 51%

HapODKEH1 KUBUMH;, 4% - MEepTBOHApOKeHI Ta 6% -

B TOMY 4YHCII CTAaHOBWJIM  JIITH,

crnoHTaHHi aboptu. Amnanoriuni nani y He-Ilomicci
oymu takumu: 34%, 4% i 2% sBigmosigHO. IIpote
OlnpIa KiUTBKICTh JkMBOHapomkeHux y Ilomicei € He
TaK CBIMYEHHAM HIDKYOTO DIiBHS TPEHATAIBHOI

JIarHOCTUKYU, SIK BUOOPY POJHMH IPOJIOHTYBaTH
BaritHicTb. Y Ilomicei Ta He-Ilomicei 19% 1 15% niteit

i3 BHT momupatoTs BIpOJOBXK MEPIIOTO POKY JKUTTSI.

[llomo mocmimkeHHs BXUBaHHS (DOIIEBOI KwC-
JIOTH B TabJleTKax OKpeMo abo y CKJIaji MyJbTHBiTa-
MIHHUX KOMIUIEKCIB, OYyJ0 TIPOBEACHO OMUTYBaHHS
4798 paritaux PiBHeHCBHKOi 0oOmacti. Jlnme 6,8% 3
HUX BXKMBAJIM 3a3HAYCHI MperapaTy MPEeKOHIEHIIHO
ta 47,4% micns mepuoro Bi3UTy A0 JiKaps-TiHEKoO-
Jjora B TEPIIOMY TPHMECTpi BariTHOCTI. 30Kpema,
omutyBaHHS 2204 BariTHUX 3 TONICHKHUX paioHIB
nmokasajao momioHi pesymbratd — 5,4% 1 40,8%
BIIIIOBITHO.

Ta6muus 2. Bagu vespansuoi tpy6ku (BHT)® B [Momicei (IT) i ve-Iomicei (1II) — npeHatanbHa AiarHOCTHKA
(T11) Ta mepepuBanus BaritHOCTeit (TOP)

Perion | Poxu | MNPOTHOIKCHI] TR B L T | TeTOR () | BesTULCe) | T
2000-2004 33700 88 (26,1) 60 (68,2) 41 (68,3) 28 (31,8) 29 (33,0)

I | 2005-2009 38676 85 (22,0) 76 (89,4) 48 (63,2) 9 (10,6) 22 (25,9)
2010-2014 42210 71 (16,8) 67 (94,4) 40 (59,7) 4 (5,6) 23 (32,4)

Bevoro I1 114586 244 (21,3) | 203(832) | 129 (63,6) 41 (16,8) 74.(30,3)
2000-2004 33205 54 (16,3) | 43(79,6) 30 (69,8) 11 (20,4) 13 (24,1)

nll | 2005-2009 39853 51 (12,8) 49 (96,1) 37 (75,5) 2(3,9) 8 (15,7)
2010-2014 43746 74 (16,9) 68 (91,9) 52 (76,5) 6(8,1) 16 (21,6)

Beoro Il 116804 179 (15,3) | 160(89.4) | 119 (74,4) 19 (10,6) 37 (20,7)
Pazom 231390 423(18,3) | 363(858) | 248 (68,3) 60 (14,2) | 111(26,2)

(1) He Brumrovae enmedanornerne.
EHIEDAJIOLEJIE TEPATOMU

Ha Binminy Big nedanag-BHT uu cninambHux-
BHT wuactora eHiedanoreie He € MiABUIIECHOK Hi B
Ilomcci, HI B oci0 kiHoyoi ctati. KiiHigHO
MOTUJINYHE Ta JIOOHO-CKPOHEBO-TIM siHE eHiedaro-
uene BigMiaai. Y PiBHeHChKill o0nacTti OLIBIIICTH
eHuedanonesne
notwinanuM  (71,4%) 1
CIIEKTPY

BimoOpakarouu

BHUIIAJKIB MpeJICTaBICHI  caMme

qaCcTO € KOMIIOHECHTOM
BBP  (14%),
Ta  4acroTy.

BIJIOMHUX

pizHy
XapakTepHo, 10 aHeHedamiss He MOEIHYEThCS 3

CUHJIPOMIB
€T10JI0T10

NOTHJIMYHAMH JeeKkTaMu, SK y BHIIQJKaX KpaHio-
paximmzucy. Tomy, MOXKIIHBO, aHeHIIe(alito HE BAPTO
BpaxOBYBATH 3 IHIIMMU KaTeropismu nedanag-BHT.
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KpmkoBo-kKynpukoBi TeparoMu Yy OUIBIIOCTI
BUIAJKIB € BpPO/DKEHHUMH 1 TEpeBaXkalTh Yy 0ci0
KIHOYOi CTaTi TOPIBHAHO 3 IHIIMMH KaTeTOpisMHU
TepaTroM, sSKi BUHUKAIOTH Y Pi3HOMAHITHHUX iJISTHKAX
Ta BIKOBHX Tpylax Ta YacTO MICTATh 3apOJIKOBI
KIITHHU. 3arajjbHa 4YacToTa TeparoM Ta 4acToTa
KPH)KOBO-KYNIPUKOBHX  TepaToM y  PiBHEHCBHKii
obmacti Oyma 1,13 Ta 0,75 mwa 10000 >xuBOHA-
POKEHUX BIIMOBIIHO, IO € BHIIMM 33 MOKAa3HUKH Y
Ta XMEIbHULBKIA  00J1acTsX, i

0,55-0,81 0,46-0,62
(Tabmuus 3). [Jani momo TepatoM He 3BITYIOTH IO

BonuHcbkii K1

CKJIAIAJTH Ta BIIIIOBITHO

EUROCAT, a mnomynsmiifHUX JOCTIKEHb cepeln



HEMOBIIAT iCHye ayke Mano. Yactora TeparoMm Ta
4acToTa KPHXKOBO-KYNIPHUKOBUX TeparoM Ha [aBasx
cranoBmum 0,74 ta 0,43 BignosigHo. Y ®@immsHmil
3arajibHa yacTtoTa TepatoM ckiagana 0,93 ma 10 000

0,67
CriBBimHOIIEHHHsT cTated 3:1 Ha KOpPHUCTH 0cCi0
xinouoi crari. (Tapper and Lack, 1983; Forrester and
Merz, 2006; Pauniaho et al., 2013).

BariTHOCTEH Ta cepea  KMUBOHAPOKCHUX.

TaGmuris 3. 3polieHi GIM3HIOKH i TEPATOMH B TPHOX CyCimHix obmactsax Ykpainu (2000-2013)

PiBHeHCcBbKa 001acTh BoanHcbka XMeJIbHUIbKA
i - i o0racTb o0macTb Pasom
Kareropis [MTomices He-Tlonicest
K-c1B K-ctp K-c1p K-ctp .
K-c1pb (wactora) UK
(uacroTa) (dacrora) (dacrora) (dacrora)
JKusonapomxeHni 106438 108190 187483 161104 563215 1,07
3pomeHi 6IH3HIOKH 4 (0,38) 6 (0,55) 4 (0,21) 4 (0,25) 18(0,32) | @
Teparomu® 12 (1,13) 6 (0,55) 14 (0,75) 13 (0,81) 45(0,80) | 0,31
- KPI)KOBO-KYIIPUKOB1 8 (0,75) 5 (0,46) 13 (0,69) 10 (0,62) 36 (0,64) | 0,41

Cropouennsi: 9, uwonosiua cmamo;, XK, acinoua cmamoe; H, nesiooma cmamv (1) Xmensnuyvxa obracmo
exmouae oani 2002-2013 poxis. (2) 7 U4, 6 KK, 5 HH nap. (3) Bruouac 00un sunadox mepamodiacmomu

wiui 6 Ionicci ma 00un 8UNAOOK KPUNCOBO-KYNPUKOBOT mepamomu y Bonuncwxii obnacmi.

MIKPOLJEDAJIIA (MIC), MIKPODTATIBMIA
(MOPH) TA F'OJIOITPO3EHIEDAJIIA (HOLOP)

Mikponedamnist Ta MikpodTaibMis BiZHOCHO
4yacTo MoenHaHi 3ojomposeHiedanieto (Tadmuusa 4).
Taki acowmiamii xapakTepHi i1 (eTanbHOTO
QJIKOTOJIBHOTO CHHApOMY, cuHapomy Ilaray ta iHmmx
curgpomie  BBP. 3aranom wactora wikporedaii
CTaTUCTUYHO J1ocToBipHO BuIna y Ilomicci, HiX y He-
[Tomicei, Tak camo, sk 1 Mikporuedaiis 0e3 MiKpo-
¢ranemil un rojgonposenuedanii, a Takox MikpogTa-
JbMIis, [0 HE MOEAHYETHCA 13 MiKpoledaiero uu
rojionpo3ennedaniero. Cepen 82 Tta 62 miteit 13
mikpouedaniero y Ilomicei Ta He-Ilomicci BiamosinHO
22% Tta 40% Manu TOpYIICHHS CIEKTPY (heTaabHOro
ankorospHoro cuuapomy (ITOAC).

LJUIMHNA I'VEH 3/BE3 LUUIMH TTIJJHEBIHHA AK
IHJTUKATOPHI AHOMAJIIT

YacroTa 1307p0BaHMX WIUIMH TyOW 3/0€3 miiinH
nigHeOinns moxiona y Ilomicei (7,6) ta He-Ilomiccl
(7,8). 3a manumu 43 peectpiB EUROCAT cepenns
gacrora CL/P cranouts 8,6, a yactota y Pis-
HEHCBKIM Ta XMEJIBbHUIBLKIA oOnactsax — 9,7. Bicim
peectpiB i3 BenukoOpuraHii 3adikCyBajii 4acTOTH
CL/P Big 8,6 no 11,4. Otox naHi JEMOHCTPYIOTh
KopucHicTh BukopuctanHs CL/P sk iHIUKaTOpHUX
anomanit (EUROCAT, 2016).
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TEPATOTAHA3IA TA YACTOTA 3AJIE’KHO BIJ]
CTATI

Yacrota TeparoTaHasii (crmoHTaHHOI 3aruOerni
mwiona) B PiBHEHCHKIN 0oO0MacTi MiCis BUKIHOYCHHS
MepepuBaHb BariTHOCTI KOJHMBAETHCS 3aJIEKHO BiJl
kareropii BBP. Cepen uedanan-BHT Tepatoranasis
cranoBuTh Maibke 100% Ha Bigminy Big 16% cepen
cuninaneanx BHT. Cepen omdanonene (OM), noeana-
HHUX 3 IHIIMMHM aHOMAJisMH, Ta i301bpoBaHHX OM
yacToTa TeparoraHasii craHoBUTh 46% 1 15%, Bigno-
BigHo (Tabmuus 5). Ilpomec TepaToTaHasii Moxe
BHOIPKOBO BILTMBATH Ha 00WBI cTaTi. MOXKIHBO, 1€ €
OCHOBOIO ISl OLTBIIOI MOMIMPEHOCTI ceper KiHOYOo1
crari nedanaa-BHT i nedanang-BHT/OM nian (map
aHoMauTii) 1 OUTBIIOl TOMIMPEHOCTI ceped Y0I0BIUOT
cTaTi BUMAIKIB i30mpoBaHmX OM. VY €Bpomi cepen
HOBOHAPO/DKCHUX  CITIBBITHONICHHS MK CTaTSIMHU
(4K, M:F) cknamae 1,07. CnisBigHomenus M:F y
[Moumicci 3a 9 i3 15 pokiB Oyno monax 1,07, a y He-
[omicci timpkm 3a 5 i3 15. Iloka3HWK MaNFOKOBOI
cMepTHOCTI B [loJicci Takok € cTabiIhHO BHINM, HiX
y He-llomiceci — KOHTpacT, 3ayBaKeHUH ILOPIYHO
BIPOAOBXK 15 poKiB MOHITOPUHTY. 3a3HaueHI KOHTpa-
CTH MOXKYTb ITiITBEPIUTH IFO 3HAYYIIICTh 3 OTJIATY Ha
MOAIOHI CTIOCTEPSIKECHHSI B 1HIMMX KpaiHax CBPOIIH.
[linBumena dYacToTa TEPUHATAIHLHOI
HemoBIAT 'y Himeuunni 1 Ilombmi

CMEpTHOCTI
Ta TaxiHHS




HapoLKyBaHOCTi B baBapii, a Takok, OCTaHHIM Yacowm,
B fmonii, Oyna nmpoanamizoBana y npaisx Korblein i
Kuchenhoff, 1997; Korblein, 2003, 2006, 2012, 2013.
Big3HaueHi cTaTUCTHMYHO 3HAYYINI YaCOBI KOPEIAILii

BUHHKJIM Yepe3 KiIbKa MICsLiB micisl KaracTpodu Ha
YopuoOwmiscekiit AEC 1 dykycimi Ta CHOHYKalIH 10
JOJIATKOBHX JIOCII/DKEeHb Ta iHTeprperalii. (Blettner,
2000; Scherb i in., 2000; Korblein, 2000).

Ta6muus 4. Mikpouedaiis (MIC) ta/a6o mikpodramsmis (MOPH)® (2000-2014).

Kareropis® IMomices He-Ilomices [Tomices vs. ne-Ilomices
K-ctb |Yacrtora | K-c16 | HacTtota| OR | P-Benuunna CL
MIC® 82 72 62 53 | 1,35 <0,05 0,96-1,91
MIC (6e3 HOLOP, 6e3 mOPH)® 45 3,9 28 24 | 1,64 <0,05 1,00-2,73
I305160BaHi 22 19 19 1,6 - n/s -
MIC ta HOLOP (6e3 mOPH)® 1 nic 1 nic - nic -
I30mp0BaHi 0 n/a 1 n/c - n/c -
MIC ta mOPH (6e3 HOLOP)® 3 nic 0 n/a - nic -
I301mp0BaHi 2 n/c 0 n/a - n/c -
MIC ta mOPH ta HOLOPY 1 nic 0 n/a - nic -
Cunppomansaa MIC 32 2,8 33 2,8 - n/s -
Cunppowm Ilatay | O n/a 1 n/c - n/c -
FASDY | 22 1,9 25 2,1 - n/s -
mOPH (6e3 MIC) 28 2,4 12 1.0 2,38 <0,01 1,17-5,14
mOPH (6e3 HOLOP)® 21 1,8 9 08 | 2,38 <0,05 1,04-5,90
I30mp0BaHi 12 1,0 7 n/c - n/s -
mOPH ta HOLOP® 0 n/a 2 n/c - n/c -
I3omn0Bani 0 n/a 1 n/c - n/c -
Cunapomansaa mOPH 7 n/c 1 n/c - n/c -
MOPH Tta cunapom [atay® | 6 n/c 1 n/c - n/c -

Ckopouennst: HOLOP, rononposennedanis; FASD, po3nagu cnektpy (eTalibHOTO ajlKOrojJbHOI0 CHHIPOMY,
OR, cmieignomenns manciB; CL, noBipuumii intepman; Nn/C, He oOuHCTIOBaNOCh, N/a, He cTocyeThes; N/S,

cratucTrynHo HesHauymie. (1) Oxua i Ta )k AUTHHA MOXKe OYTH TIpeICTaBlIeHa B Pi3HUX Kareropisx. (2) Bxirouae

6 oci6 3 mMOPH. (3) Bkirouae acorifioBani cuHapoManbHi anoManii. (4) Bxmogae 2 ocib, sKi 0IHOYACHO MajH
MIC-FASD-mOPH. (5) Bkirouae 3 oci6 3 kombinaniero mMOPH-ITatay-HOLOP.

Tabnuus 5. TepaToTanasis i MalrOKOBa CMEPTHICTh cepel] BUMaKiB spina bifida ta omganouene B PiBHeHCHKIT
obunacri (2000-2014).

[30mb0BaHa spina bifida® I301p0BaHi oMdaronere HeizomsoBani omdaomene
Kareropis [omices He-Tlomices [omiccs He-Tlomices [omiccs He-Tlomices
K-ctp | % |[K-ctb| % |K-cto| % |K-ct6| % |K-ct6| % |K-ct6| %
Baritaocrti 124 |56,1| 97 | 439 | 22 |478| 24 52,2 35 nfa | 19 n/a
ToP 48 38,7 58 | 598 | 11 |50,0| 15 62,5 15 429 11 57,9
SA 7 5,6 2 2,1 0 n/a 2 8,3 5 [143| 0 n/a
MepTBOHapO,ZDKeHi 5 4.0 4 41 1 45 0 n/a 5 14,3 3 15,8
JKusonapowkeHi 64 |516| 33 | 340 | 10 |455 7 29,2 10 |286| 5 26,3
- momepmu® 12 1188| 5 15,2 1 10 0 n/a 3 130,0| 3 60,0

Cxopouenns: TOP, mepepuBanHs BaritHOCTi; SA, cnoHTaHHHUIT abopt; N/a, He crocyerbes. (1) Buxmoueni 29

(11.6%) sumankis spina bifida, acomiiioBani 3 iHmMMH BpomKeHHMH aHoMaiismu. (2) ITomepau mpoTsSrom

MEPIIOTO POKY KHUTTH.
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BJIACTOITATIT

[MonstTs «Omacromarii» omucye 3MiHHM IIiJ 4Yac
OnmactoreHesy Ta paHHIX cTajill iMIulaHTalii emOpi-
OHa, a caMme, MOHO3WUTOTHI [BiiHi, 3pOIICHI OJN3-
Hioku, BHT, tepatomu, «uemocomii» (mopymeHHS
3aKpUTTS TIEPEAHBOI UYEPeBHOI CTIHKM) Ta 1HIII
nopyieHHs MopdoreHe3y. Lleli TepMiH BUKOPHCTOBY-
€ThCSI TYT CTOCOBHO TPYNH, IO 00’€IHYE BUIAIKU
3pouienux OnmsHiokiB, BHT, Tepatomu Ta Mikporte-
(anii. Lli Ta GBI MOIIMpPEeHi acomiarii 6JacTonarii,
BKIIIOYHO 13 TepeBakKaHHSM y o0ci0 KiHO4oi cTari,
Oy/iM omMcaHi IMOHEpaMu TepaToyorii JioauHu. I3
PI3HUX NEpCHEeKTUB MONEpPEeAHi AOCIHIAHUKU Cepen
IHIIIOTO Bif3HAYaIM MOIIOHI acoianii Ipyu yTBOpEHHI
Oym3HIOKIB, 3pomieHnx OnusHiokiB, BHT, medanan-
BHT, tepatoM, nedekTiB 4epeBHOT CTIHKH, MOETHAHD
BHT ta omdanouene, exctpodiii (Czeizel and Opitz,
1981; Schinzel et al., 1979; Opitz et al., 2002;
Martinez-Frias et al., 1997, 2000, 2001; Garabedian
and Fraser, 1994; Carmi and Boughman, 1992; Phelan
and Hall, 2006; Warkany, 1971; Calzolari et al., 1997;
Casale et al., 2004; Curry et al., 2006; Du Plessis et

al., 1974; Edmonds and Hawkins, 1941; Fraumeni et
al., 1973; Lee et al., 1999; Rogers, 1976; Spencer,
2001; Windham and Sever, 1982). JletanbHuii orisi
BKIIFOYHO 13 TMOTEHI[IHUM TMaTOTeHEe30M Ta TMPHITY-
IICHHSIMH IIOJI0 €TIOJIOTIi MICTUTBCS Y TIOTIEPEIHBOMY
3BiTi (Wertelecki et al., 2014).

Y PiBHeHCBKIN 00nacTi mepeBa)kaHHA >KiHOYOT
crati oOMexeHe Onmactomartismu (Tadmums 6). Axami3
CHIBBIAHOIICHHS CTaTell cepe]] 3pOIICHUX ONM3HIOKIB
HE TPOBOJMBCS Yepe3 HEIOCTATHIO KUIbKICTh BHUITAM-
kiB. [lepeBakaHHs KiHOUOi cCTaTi cepel BHIAJKIB
3pOLICHUX OJIM3HIOKIB Oyla MpOJEMOHCTPOBaHA B
iHmux pociimkeHHax (Wertelecki et al., 2014). I{oxo
BUTIAJIKIB TepaToM y PiBHEHCBKIH Ta IBOX CYyMiKHHX
obnacTsx, cmiBBimHOmEHHS M:F Ta cepem KpHKoBO-
ckimamana 045 Tta 0,41
BignosijHo (Tabnuus 7). Pesymbratu nociipxkeHb

KYIPUKOBHUX TEpaToM

CBIJIONITB TIPO CMEPTh Y BHUMAAKaX, IOB’S3aHUX 3
TepaToMaMH, TaKOX JIEMOHCTPYIOTh OUIBIIY YacTOTY
o, npo
MepeBaKaHHS JKIHOYOI CTaTi cepejl TepaTodIacToM
(Fraumeni et al., 1973).

’KIHOYOI  cTarTl, WMOBIpHO,  CBiJTYHUTH

Ta6muus 6. CrisBinnomenns crated (U:0K) cepex ocib 3 KIOYOBHMMHU aHOMAIIsIMH, eHIIE(aIoIesne Ta

130JIbOBAHUMH IIUTHHAMU TyOH 3/6e3 miinuH miaHeOinHs B PiBHeHChKii o6macti (2000-2014).

Kareropii vei® Yomnosiua crats () XKinoua crats (0K) I:K
JKusonapomxeHi 231390 119319 112034 1,07
KirrouoBi aHomamii
Bau HeBpaIbHOI TPyOKH" 423 146 188 0,78
Hedanax-BHT® 173 40 73 0,55
Spina bifida 250 106 115 0,92
Ennedanonene 49 19 16 1,19
Mixporedamis™ 141 75 66 1,14
[301p0BaHa 43 20 23 0,87
Mixpogransmis™ 34 17 17 1,00
IBOJ‘IBOB?.H& IJ_IiJ'I.I/IHa ry61/1 175 119 55 216
3/0e3 UIUIMHY T IHEOIHHS

(1) Bkumrowae ocib, crarh sikux HeBimoma. (2) Buximouae enmegamonerne. (3) Bxirouae axpaniro,
iHieHnedanito Ta KpaHio-paximmsuc. (4) Bukirouae oci6 3 rononposenuedaniero. (5) Bukiroyae ocid

3 BaJlaM{ HEBPaJIbHOI TPYyOKH 4u Mikporedariero.

Buma wactota kiHOYOi cTaTi cepea BUMAJAKIB
BHT € 3aransHoBigomoro (Warkany, 1971), a Takox
Oyna mpoaemoncTpoBana y Ilomicci ta He-Ilomicci y
Tppox Hammx myOmikamisx. Cepen cninansaux BHT
nepeBakaHHs KiHOYOI crari Oyna MiHiMaabHUM abo
BiZICYTHIM. MM aKLIEHTyeMO yBary Ha KOHTPacTi MiX
uedanan-BHT rta cninansaumu BHT 1iogo Ouibrinoi
4acTOTH KiHOYOI cTaTi. [lepeBakaHHs ®KIHOYOT cTaTi y
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BUNAJIKaX 130J1b0BaHOi Mikpouedanii y PiBHeHCHKIH
o0JjacTi cIiBCTaBHA 3 KUIBKOMA 1HIIMMH I10M10HUMU
mocrimkenasymu  (Abdel-Salam and Czeizel, 2000;
Lary and Paulozzi, 2001; Szabo et al., 2010; Shaw et
al., 2003). IlepeBaxkaHHs Y0JIOBIYOI CTATI criocTepira-
€MO y BUManKkax i30mpo0BaHux OM Ta i30JbOBaHUX
cepen

minuH  Tyou/minne6inasa.  [Ipomopmii  crati

inmx BBP naBeneni y Tabmui 8.



Tabmuus 7. Acomianii Bag HeBpaibHoi TpyOku (BHT) 3 omdanonene (OM) ta criBBinHOIICHHS

cTaTeil B TpbOX cyciiHix obmactsx (2000-2014

)(1)

PiBHeHchKa 061acTh Bomanucepka | XMenbHUALBKA
i - i o0acTh 00acThb Pasom
Kareropis Ilomiccs | me-Ilomices
K-c1B K-c1B K-ctp K-c1p K-c1p i
(gactora) | (9acrora) (gacrorta) (qacrorta) (gacrorta) '

JKusonapomxeHni 114586 116804 202005 161104 594499 1,07
BHT/OM® 12 (1,05) 5(0,43) 8 (0,40) 15 (0,93) 40 (0,67) 0,40
edanan-BHT/OM | 8 (0,70) 1(0,09) 4 (0,20) 12 (0,74) 25(0,42) 0,18
OM 1i30/150BaHi 22 (1,92) 24 (2,05) 30 (1,49) 28 (1,74) 104 (1,75) | 2,16

Ckopouennst: U, gonosiua crats; JK, xinoua crark. (1) Xmenpuumnpka obmacts Bimodae gani 2002-
2013 pokiB. (2) Bukirouae eHnedanornerne; BKIIOYAE OJJMH BHIIAIOK 3pOIIEHNUX OmM3HIOKIB B [Tomicci.

Ta6muus 8. CniBeignomenns crateid (U-)K) i cratesi mponopuii (U:2K) cepen BpopkeHHX aHOMATIH,
BusiBneHux npotsirom 2000-2009 ta 2010-2014 pokis B Ilomicci i ne-Ilomicci.

Ioumicces (IT) ue-TTomices (1l)
Kareropis 2000-2009 2010-2014 2000-2009 2010-2014
UK abo U-XK | U:2K a6o U-XK | U:2K a6o U-2K| U:2K a6o U-K
JKusonapomxeHi 1,08 1,05 1,07 1,05
Bazu HepanbHoi Tpy6ku (BHT)™ 0,83 0,55 1,00 0,66
Hedanan-BHT 0,60 0,38 0,73 0,30
Amnennedanis 0,75 0,36 0,89 0,25
I301p0Ban1 0,80 0,36 1,00 1-7
3 IHITUMH aHOMaJTiIMHU 0-1 0-0 0-1 1-1
Kpanio-inieH-paximmzuc 0,47 1-2 3-6 1-2
I301mp0Bani 0,54 1-2 34 1-1
3 IHIIUMH aHOMAJIiIMHU 2-6 0-0 0-2 0-1
Spina bifida uepsiko-ropaxansua® 2,00 0,43 3-1 5-3
I301b0BaHI 2,00 3-6 3-1 4-2
3 IHIIMMH aHOMATIsIMU 2-1 0-1 n/a 0-1
Spina bifida mom6o-caxpansua® 1,03 0,72 1,14 0,72
[301b0BaHI 1,00 0,71 1,00 0,72
3 IHIIMMH aHOMAaTisIMHU 3-1 3-4 4-1 n/a
Spina bifida meBimomoi moxkaimizarrii 0,25 n/a 0-1 0-1
Spina bifida, Bcroro 1,00 0,64 1,17 0,82
Ennedanorene 0,44 5-2 5-3 5-2
I301p0Bani 0,11 2-1 4-2 5-2
CunapomanbHi 2-0 2-1 n/a n/a
3 IHIIMMHU aHOMAJTisIMI 1-0 1-0 1-1 n/a
Mixkpouedanis® 0,83 1,25 1,00 1,64
I301p0Bani1 0,27 4,00 3-5 1,20
CuHapoMabHi 2,00 1,13 1,33 1,71
3 IHIIMMHA aHOMAaJISIMU 0,88 3-6 1-1 5-2
Mikpodransmis® 0,80 5-1 3-3 1-3
[301b0BaHI 5-3 3-1 1-3 1-2
Cunnpomanbhi 1-2 1-0 1-0 n/a
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3 IHIIMMHA aHOMAaJISIMU 0,40 1-0 1-0 0-1
Omoanonenec® 10,0 2,60 2,00 1-1
[301b0BaHI 4-0 7-2 2,33 1-0
Cunnpomanbhi 2-0 2-1 0-1 n/a
3 IHITUMH aHOMaJIiIMHU 4-1 4-2 3-1 0-1
T'acTpommsuc 0,42 4-4 1,57 2-1
[301p0BaHI 0,45 4-4 1,43 2-1
3 IHIIMMH aHOMATisIMU 0-1 n/a 1-0 n/a
Excrpodist ceqosoro mixypa'” 3-5 0-1 4-1 1-0
I30p0BaHI 3-5 0-1 4-0 1-0
3 IHIIMMH aHOMAaTisIMU n/a n/a 0-1 n/a
3pomweni 6nu3uokn® 0-1 n/a 1-3 1-0
I30p0BaHI 0-1 n/a 0-2 1-0
3 IHIIMMHU aHOMAJTisIMI n/a n/a 1-1 n/a
Teparomu® 1-2 0-4 0-4 1-1
KpmxoBo-kynpukosi 1-2 0-2 0-3 1-1
[301p0BaHI 1-2 0-2 0-3 1-1
E?;;:Eariz}igiﬁ ry6u 3/6es 2,24 213 256 1,57

Ckopouennst: n/a, ne crocyerscs. (1) He Brmouae enrnedanornene. (2) Bxirouae

OJMH BHIIAIO0K 3

posnamamMu 3i CHekTpy QeranpHoro amkoromsHoro cuuapomy (FASD) B ull. (3) Brirouae omux
Burnanok 3 FASD B I1. (4) Bkirouae 47 Bunankis 3 FASD (22 B I1 1 25 B HII); BukiroueHo 3 BUNIa KH 3
rojonposennedariero (2 8 IT 1 1 B 1Il). (5) Bukmoueno 5 Bunankis 3 romomnposennedaniero (3 B I11 2
B HII), 1 Bumamok, momanmii B kateropii BHT (I1), i 5 BumankiB, mpeacraBieHUX B KaTeropii

mikpouedanii (4 B I11 1 B ull). (6) Bukiroyeno 17 Bunazkis, npencrasinennx B BHT (12 8 [11 5 B

ull), 2 umaaku, npeacraieHi B mikporedanii (1 B IT i 1 B ull), i 3 Bumaaku, mpeacTaBiIeHi B
mikpodramemii (2 B IT1 1 B HII). (7) Bukiroueno 2 Bumaaku, npeactasieni B BHT (oounsa B I1). (8)

Bukmtoueno 2 Bumanku, BkmodeHi B BHT (o6umea B I1). (9) Bukiroueno 1 Bumagok 3

rojonposennedaiero (B IT).

Oco0nuBHiA 1HTEpEC CTAHOBUTH 3MIIIEHHS 3
OiMpIIO] YAacTOTH 4YOJIOBIWOI cTaTi Ha JKIHOUY Y
BUMajakax i3oiapoBanux OM cepen miag BHT-OM, o
€ MOJIJIMBOIO O3HAKOIO pi3HOro matorexesy. Lle 3wmi-
HICHHS € TAaKOX OYEBUIHUM 32 JIAHIUMH CIIOCTEPEIKECHb

y BonuHCchKi# Ta XMENbHAIBKIH 00TIaCcTAX.

BPOIDKEHI BAJTU PO3BUTKY B PIBHEHCHKIH
ObBJIACTI TA €BPOIII

3amia nopiBHsAHHS 4acToT BBP y PiBHeHCHKIM
obonacti ta EUROCAT, piBHEHCBKI 4acToTH OyJiu
BIIKOPETOBaHI MUISXOM BiJOOpa)KCHHSI KUIBKOCTI
aHoMamii 3aMicThb OKpemux oci6. Y Tabmumi 9
HaBeJleHe He(hopMallbHEe TMOPIBHSHHS, SKE JIEMOH-
ctpye, mo dyactrotu BHT ta wnedanang-BHT vy
Pienencokiit obmacti  (ITomicci Ta He-Ilomicci) €
onHMMHK 3 HaWBumumx y €spomi (2000-2012 pp.).
Takoxx waiiBuini vacrotu BHT Ta nedanan-BHT
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BiIMIYalOThcs y perioHax BemmkoOpwuranii. Yactora
Mmikpouedaiii B [losicci Takox € oHi€0 3 HAWBUIINX
B €BpOIIi, HACTYITHUMH B OIK 3MEHIICHHS € YelbC Ta
[liBHiuno-3axinna Anrmis. Yacrtora mMikpodraismii y
ITomicci TakoX € OMHIEIO 3 HAWBHIIHUX, K 1 4aCTOTa B
Vensci  (BenukobpuraHis). 4acToTa
3pOILICHUX EUROCAT

cknagana 0,19 mopiBusHO 13 0,47 y PiBHeHCHKIM

Cepenns
OIM3HIOKIB 3a JaHUMH
obmacti (tabmuit 3). Hactymmi mricte HaWBHIMX
gactoT B Mexax Bif 0,23 no 0,49 Oynu 3adikcoBaHi B
(ITiBniyna  AmHris,

peectpax 3 BenukoOpuranii

Becekc, VYembc, Tem3 Bemm, Ict Mignedaac Tta
isnennnii Mopkump, IliBHiuno-3aximma AHImis).
Cepennst yactora 3pouieHux 6ausHioKiB y 2000-2012
pp. y EUROCAT =ne 3minunacsa (0,19), a naiiBumi
miciss YkpaiHM 4acToTd OyliM BUSIBICHI y THX JKe
mectu perioHax BemukoOpuranii. Yactota mniinuH

ryou/mignebinna y Ilomicci maibke Taka X, K 1 B



VYensci Ta Becekci Ta momiOHa 10 cepegHBOTO
MMOKa3HUKa B €BPOTTi.

3aranom, yactotu BBP y PiBHeHchkill obrnacri,
ITomicci, ne-Ilomicci momiOHI O €BPOIEUCHKUX, 32

Bunaerbcss ManoWMOBIpHUM, IO METOJOJIOTIUHI

KOHTpacTd Moriu O BHOIPKOBO BIUIMBATH HAa
BUsBIICHHS BuUKIOYHO aBox BBP. IliaTBepmkenHs
BOTO THTaHHSA TOTPeOye TMOMATBIINX CIUIFHUX

nocmipkens (Tabmuis 9).

BuiinsaTkoM BHT Ta mikporedanii.

TaGmurst 9. YacTOTH BPOKEHUX aHOMAaUit B PiBHeHChKiit 061acTi i €Bporit

)

Kareropii Haﬁgﬂ"gi‘;% BHT Heglj“lﬂTaﬂ' MIC | mOPH | cL/P
PiBHeHchKa obmacTs (2000-2014) 232770 20,28 7,43 6,19 1,98 10,40
Iomicces (IT) 115246 23,25 8,59 7,12 2,86 9,89
ue-TTomices (uI) 117524 17,36 6,30 5,28 1,11 10,89

BuGpani peectpu EUROCAT (2005-2012)@
[Miuiuna Anrmis (UK) 266965 14,80 6,18 146 | 0,67 10,49
Benbe (UK) 279411 13,67 4,97 4,80 1,54 10,88
Cxigauii Mimnenns i [TiBaeHHuin ﬁomenp 586611 11,97 5,22 1,07 0,32 8,68

UK

](Becc)elcc (UK) 237933 11,73 5,88 1,34 | 0,63 10,93
Honuna Temsu (UK) 240687 11,51 511 1,04 | 0,71 8,64
IMisgenno-3axigaa Aurmis (UK) 395882 11,34 4,47 4,34 1,06 8,64
Hopgeris 487216 9,26 3,28 051 | 0,72 12,15
AmnTteepren (benbris) 164269 8,64 2,80 3,23 1,10 11,63
Benpkomnosscbka (ITomsrmad) (2005-2010) 233615 7,96 0,86 1,50 0,98 9,25
Perion Banencii (Icmanis) (2007-2012) 314704 6,13 2,35 4,19 1,05 5,50
Tockana (Itanis) 243252 6,00 2,18 0,66 0,74 5,06
VYropiiuHa 762875 5,90 1,53 1,89 1,10 7,77
Ny6miu (Ipmanmis) 209581 5,63 2,24 2,43 0,91 6,97
Eminis-Pomanbs (ITamis) 325339 5,38 2,09 1,69 1,26 7,07
[MiBnenna [Topryramnis 151670 2,84 1,19 0,40 0,40 3,89
VYci 34 peectpu — noBHi wienn EUROCAT 6680502 9,70 3,63 2,81 1,00 8,83

Ckopouennst: BHT, Bagu mepBanbuoi Tpyoku; MIC, mikponedarnis; mOPH, mixpodranemis; CL/P, miinmuna

ryou 3/0e3 minuau nigue6inns; UK, Cnonyuene kopouniBctBo Benukoi bpuranii i ta IliBHiuHOi Ipnanmii. (1)
YacToTu BpouKeHUX aHoMaliil (He ocib 3 amomanismu) momani Ha 10000 mapomkennx (BKIIOYAIOTh BHUIAIKH

3arubeni rioaa micast 20 THKHSL TecTarlii, IepepUBaHHS BariTHOCTI, MEPTBO- i )KUBOHAPO/DKCHHS); BKIIIOUCHI

nani I1 1 HIl, a Takox (2) 15 peectpiB EUROCAT, BuOpanux 3 34 NOBHUX WIEHIB HAa OCHOBI KiJBKOCTI

mapomkennx (He menrre 150000) mpotsrom 2005-2012 pokis. HaiiGimsima mpormopitist epepruBaHb BariTHOCTER

3apeectpoBana peectpoM llapwka, sikmii B gany Tabmuiro He BkimoueHuit. EUROCAT mnepiogu4HO OHOBIIOE

CBOI1 JaHi; maHi, mpeacTapieHi B Tabmmii, 0ymu B3sTi ¢ caiity EUROCAT 1 rpyanst 2015 poky.

Yacrtota 3pomieHux ABieHb y PiBHeHCBKIH 00-
nmacti (0,47) Buma, Hixk y Bommucekiit (0,21) Ta
Xwmenpuunpkii (0,25) (Tadbmuus 3). Cepenns yactora
3pouienux Onu3HIOKIB 3a nanumMu EUROCAT y 2000-
2012 pp. Ta 2005-2012 pp. ckmagana 0,19. Haiiui
4acTOTH Ticyiss PiBHEHCHKOI 00J1aCTi CIIOCTEPIramch y
BenukoOpuTanii Ta Oynu BHIIMMY, HiX y BonnHCBKi#
Ta XMENbHUIbKIA 00JacTsX. AHami3 4YacTOTH 3pO-
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meHnx Oym3HIOKIB 3a mauumMu ICBDSR BigszHauus
nokazuuku Big 0,03 mo 0,32 (PinnsHuis). Tpu cuc-
TEMH MOHITOPUHTY 13 HaHOINBIIOI  KIUTBKICTIO
OXOIJICHHSI HOBOHAPO/DKCHUX (KOYKHA TTOHAJ 2 MITH.)
gamanmn nokasauku Big 0,08 mo 0,15. 3a mamumn
1HIIOTO JOCHIKEHHs 73 map 3pOoLeHNUX OJM3HIOKIB Ta
CYNyTHIX aHOMAJIH, HE3aJICKHO BiX IIJISHKH 3pO-

meHHs, Oyno BigmideHo acomiamito 3 BHT Ta nedek-



TamMH 4YepeBHOI cTiHkH y 9,9% Tta 3,6% BuNaakis
BignosimHo (Mutchinik et al., 2011). ¥ PiBHeHCBKiH
obmacri, cepen 10 map 3pomieHUX OJM3HIOKIB OJHH 3
Oonu3HIOKIB MaB crinaneHy BHT, a B iHmii napi ogun
3 OJIM3HIOKIB MaB OMatorere.

ACOLIIALIIL JIATU TA YACTOTA 3AJIEXKHO BIJT
CTATI

3akoHOMipHOCTI acomiauiii ogniei BBP 3 iHmoro
(miagw) MOXXYTh TIPOJUTH CBITIO Ha YSBICHHS IIPO
MaToreHe3 Ta eTIoNorilo. XapakTepHi HECHHIPO-
MaibHi Jiagun BochbMu BBP y PiBHeHChKIN 00macti
HasezeHi B Taomuui 10. Cepen Bumazkis medanan-
BHT Ta cniransaux BHT 5,7% i 3,2% Oynu niagamu

3 omdanornene (OM). Jliagm BHT/OM Oynu Bin3Ha-
YeHi Y KUIbKOX T'PYHTOBHHUX IONEPEIHIX JOCIHiKEH-
HSIX 1 OOTOBOPIOBATUMYTBHCS IMi3HIIIE. 3 TOYKU 30py
OM, cepen 78-u HecuHapomaabHux Bumaakis OM/
nepanan-BHT nmiagm ckmamu 11,5%, OM/cnuHHO-
Mo3koBa kuia (10,3%), OM/miadpparmanbHa Kuna —
5,1%, OM/ekctpodis ceqoBoro mixypa (BLEXTR) —
3,8%. Cepen 72 unaakie BLEXTR (y tomy umcmi
OJTHOYACHO 13 KJIOaKaThbHUMHU a00 pekraibHuMu BBP)
YaCTHMH JiajiaMu OyJIM IO€JIHAHHS 3 aTPE3i€l0 CcTpa-
Boxonay (8,3%), Bamamu HUPOK (8,3%), criHAIBHUMU
BHT (4,2%), Bagamu niadpparmu (4,2%), OM (4,2%)
Ta BaJlaMH KiHITIBOK (4,2%).

Tabmus 10. lianu BBP 3a BukmtoueHHsIM cuHApoMiB y PiBHeHCHKIH obmacti, 2000-2013.

Kareropii Hegﬁ?ﬂ' BS}'?T MIC |mOPH | ESOPH | DIAPHR | OM | Renal EIEE)%F;{ Limbs| CTW
Hedanan-BHT 158
SB BHT n/a 233
MIC 0 0 | 72
mOPH 1 0 | 4 | 33
ESOPH 4 1|1 0 49
DIAPHR 4 2 | 1 1 1 73
oM 9 8 | 2 0 0 4 78
Renal 0 7 | 4 1 3 3 2 | 92
BLEXTR/IRECTAN| O 3 |0 1 6 3 3| 6 72
Limbs 1 5 | 3 1 1 1 3| 5 3 101
CTW 0 2 | o 0 0 0 1] 0 0 0 | 10

Cropouenns: BHT, Bamm HeBpamsHOi TpyOknm; SB BHT, choinambHi

BHT; MIC, wikpouedamis; mOPH,

mikpogTansmist; ESOPH, atpesis crpaBoxony; DIAPHR, miadparmansna kuna; OM, omdanonene; Renal, Bagu

aupok; BLEXTR/RECTAN, ekcrpodis ceqoBoro Mixypa/pektanbHi Bagu; Limbs, Banu kinuiBok; CTW, 3poruieni

OJIN3HIOKH.

Tabmurg 11. CrieinnomenHs crateit (U:2K), cepen oci6 3 KIFOUOBUMHU aHOMAITiSIMU, eHIle(daomene Ta
130JIbOBAaHUMH IITMHAMY I'yOU 3/0e3 miinuHu migHeOinHs y PiBHeHChKii obmacti (2000-2014).

Kareropii Besoro® Yomogiua crats (H) JKinoua crats (0K) UK
JKuBoHapomxeHi 231390 119319 112034 1,07
KitouoBi anomatii
Baju HepanbHoi Tpy6Ku (BHT)Y 423 146 188 0,78
Hedanag-BHT® 173 40 73 0,55
Spina bifida 250 106 115 0,92
Enuedanonene 49 19 16 1,19
Mixkporedaris™” 141 75 66 1,14
I3onwoBaHa 43 20 23 0,87
Mikpo¢rasmis™ 34 17 17 1,00
I3(.)J'IBOBaH.a I_HiJ'I.I/IHa ryou 3/6e3 175 119 55 216
LJIMHA T JHEO1HHS

(1) Bxitouae Hepimomy craTh. (2) Bukmoueno ennedaionene. (3) Britouae akpanito, iHieHedanio ta
Kpanio-paximmusuc. (4) Bukmodeno rononposenuedanito. (5) Bukmoueno ocid 3 BHT uu mikponedarieto.

33



HeBimomo, um 3a3HayeHi niafgu CBigYaTh PO
HEyTOYHEHI abo HOBiI CHHIpOMH, aye OioJOoriuHO
3HAUYIN Tiaju,
Acomiamisg miaz 31 CTaTTIO € JOJATKOBUM €JIEMEHTOM

HMOBIpHO, HE € BHIAJIKOBUMH.
Oiosoriunoi cmerudivnocTi. Posmomin 3a crarTio
cepen kmouoBnx BBP Ta i301mp0BaHOl mIiMHA TYOH
Ta miaHeOiHH npeacTaBienuil y Tabmumi 11.

AJIKOI'OJIb

PyTuHHO mpoBOIMIIOCS ONMUTYBaHHS IOJO BIUIU-
By TEpaTOTeHHUX (aKTOPIB, BKIIOYAIOYM BXKHUBAHHS
QJIKOTOJIIO, BariTHUX JKIHOK, IO 3BEpTAUCh JUIS
npeHatanbHOTo oOcTexeHHss y POKJI/ILL ta Xwmens-
HUIIBKUW MICHKUI TEpUHATANBHUI [IEHTP Ha PaHHIX
TepMiHaX BariTHOCTI.

Crinpauit anani3 ganux CIFASD i BBP Bkasye,

SK 1 MPUITYCKAIOCh paHille, Ha Te, 10 BXXMBaHHA aJl-
KOTOJIFO BariTHUMHU JKIHKaMU 1 HapOJDKEHHS JTeH 3
O03HaKaMH TOPYIICHb (ETaTbHOTO AJKOTOJIBHOTO
cuexrpy (II®AC) ne € 6inpm nommpennmu y [omicei
nopiBHsAHO 13 He-Ilomicesm. Y Tlomicei 1,73% Barit-
HUMX B)KUBAJIM ITIBUIIEH] KIJIBKOCTI QJIKOTOJIIO IIiJI Yac
BaritHocTi y nopiBHsHHI 3 3.37% B He-Ilomicci (cra-
TUCTUYHO NOCTOBipHHMI KoHTpacT) (Tabmuis 12). ITi
KOHTpacTu 0OyMOBJIEHi, HAWOUIBII IMOBIpHO, BiAMIH-
HOCTSIMH MK CIOCOOOM KHTTSl y MICBKHX Ta Cillb-
ChbKHX parioHax. Y Tabmumi 13 moka3aHo pe3ysbTaTu
BariTHOCTEH y KIHOK, 3aJy4eHUX IO JOCIIJDKCHHS B
pamkax nporpamu CIFASD. Cnix 3a3HauuTH, 110 Te-
paToreHe3 aJIkOTOJIF0 He TIOBHOKO MipOIO BiJIOOpaskeHO

B yactotax [IOAC.

Tabmuis 12. CKpuHIHT BariTHHX JKIHOK Ha CIIOKKMBaHH: ankoroso, 2010-2014

KMETLHHIKA PiBHEHCBKA 0011aCTh PiBHeHChKa i
. obsactb XMeIbHUIIbKA
Kareropis O6nacuuii uentp | Ob6nacHuil HEHTP [omiccs ne-Tlomices™” o6macti®
K-cTp % K-ctp % K-cto | % K-cTp % K-ctp %
Bceroro onurano 6540 n/a 868 n/a 2431 | nla | 1927 nfa | 11766 | n/a
BxuBann ankoroinb 233 3,56 45 5,18 42 1,73 65 3,37 385 3,27

Ckopouennst: N/a, me crocyerbes. (1) He Bkimouae micto PiBHe (0oOiacuuit mientp). (2) Brimouae nuime Thx
KIHOK, sIKi TPOKUBAIOTH B 001acHOMY LEHTP1 (M. XMETbHULIBKU).

Tabmuus 13. Pe3ynbpraTu BariTHOCTEH cepen *KiHOK, 3aly4eHUX J0 IOCTimkeHHs B paMkax nporpamu CIFASD

PiBHeHCBKA 001aCTh XMeIbpHUIbKA 00J1acTh
2008-2014 2009-2014
o6 Obnacth Bceboro
Kareropis HLBes Pi P 6e3 M. |M. XMmenb- (%)
o M. M. PiBae | Pazom i . o
IT (%) Pigre (%) (%) XMeJ‘IIiIr(If)I Huubkuid | Pazom (%)
(%) BKU (%)
(%)
3anmydeHi BariTHI )KiHKH 82 210 171 463 62 260 322 785
47 98 74 219 46" 1019 366
0

Braman ancorons (%) | (573 | (46,7) | (433) | (47.3) | (842) | (388) | 5D | (a6,6)
CrioHTaHHI a00pTH 0 2 1 3 1 1 2 5
[lepepuBanHs BariTHOCTI 0 0 3 3 0 2 2 5
MepTBOHAPOIIKSHHS 1 2 3 6 1 1 2 8
OrsIHYTO miTe 3a
nporpanoro CIFASD® 31 67 61 159 30 83 113 272
FAS (%) 3(9,7)(4(6,0)| 1(1,64) |8(50)| 12(40,0) | 7(8,4) | 19(16,8) | 27 (9,9
FAS miarsos mizx 6 11 19 36 11 30 41 77
MUTAHHIM

Ckopouennst: I, Ilomiccs; uIl, ne-Ilomiccs; CIFASD, CminbHa iHiIiaTHBa 3 JIOCIHIPKEHHS TOPYIICHD
(herampHOTO anKorobHOTO criekTpy; FAS, detanpamii ankoromsHui cuaapoM. (1) Brirouae BariTHUX JKiHOK,
IO MPOXKUBAIOTh B XMEIBHUIIbKIN 00J1aCTi 1032 MEeKaMU M. XMEJBHUIIBKAN 1 SKi BXKUBAIH AJIKOTOIb A0 1 i
Yac BariTHOCTI Ta CKEPOBYBAJKCH Ul yYacTi y JOCIIDKSHHI HiecnpsaMoBaHo. (2) JliTi KiHOK Irpymy puU3uKy,

skl Oynu 3aimydeni 1o nociaimkenas CIFASD.
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[IpoBeneHi mocimimpkeHHS TOKa3yloTh, IO JIiTH,
AKi 3a3HAIN MPEHATATBHOTO BIUIMBY AJIKOTONIO, Ma-
I0Th 3HIDKEHY Macy Tila mpu HapomukeHHi (73%) Tta
3MeHIIeHuH 00Bix ronosu (75%). Lli nBa curHamm, sk
BUSIBISIETBCS, MOCIYTYBAJM OCHOBHHMMH ITiJKa3KaMu
JUTsE HeoHaTouoriB, mo0 3amino3putu [IOAC (y 59%
BUTIAJIKIB) MPH HApOPKeHHI abo He3abapom Ticis Ha-
pomxkenns (Taomuui 14, 15). V Tabmuui 15 npencras-
JICHO PO3MOALT BHUMNAIKIB MOPYHIEHb (ETATHLHOTO
ankorosibHOTO crniekTpy (ITDAC) 3anexHo Bij daxy
crienianicra, 10 BIEpPIIE 3aIliJ03PHUB JiarHo3 y HeoHa-
TaJbHOMY Ta MaJIFOKOBOMY BIILI.

Pesynbpratn monitopunry BBP 3a meTtomosnoriero
EUROCAT cBimuath, mo uyactota I[IDAC cepen

HeMOBJIIT PiBHeHCBHKOI Ta XMEILHHUIBLKOI 00macTei
cranoButh 5,72 Ha 10000 xuBoHapomkennx (2005-
2014 pp.). Cruin 3ayBaxxuTH, 110 TPEHATAIBHUI BILIHB
AJIKOT'OJIF0 Ha 3JI0POB‘sl HEMOBJIAT, MPaBOIOIIOHO, €
3HayHO BHIUM, ToMmy 1m0 II®AC vacto miarHocty-
€Tbcs y HiTed y Bimi crapme | poky. Kpim Toro,
inimiatuea CIFASD y 1nwmx o007acTsX MO3UTHBHO
BIUIMHYJIa Ha piBEHb 0013HAHOCTI HEOHATOJIOTB 100
niarnoctuku IIOAC, i Tomy 3apeecTpoBaHa 4yacToTa €
HaMBHIIOI0 B €BPOTIi.

AHani3 naHuxX Takox Mmokasye, mo 41% HemoB-
nat 13 [IOAC BHXOBYIOTBCS Y 3aKjiagax IepyKaBHOL
omiku, a 3aranom 8% aireit 3 IIOAC nomupaioTs Ha
nepuiomy poui xutts (Tadbmurst 16).

Ta6must 14. Bara Tina i 00Biz TOJI0BH IMPU HAPOHKCHHI MAITIOKIB 13
HOPYLICHHSIMH CIIEKTPY (eTanbHOro ankoronsHoro cunapomy (FASD) y
PiBHEHCHKIN 1 XMETBHULIBKIA 00J1aCTIX

Mamoku 3 FASD
Kareropis 2000-2014%
K-ctp (%) q:K
FASD 214 1,06
Bara Tina npu HapomKeHH1
<2500 156 (72,9) 0,86
>2500r 58 (27,1) 1,90
OO0Bix rosoBH
IIpu HapomKeHH1
<5 nenruns 103 (48,1) 1,29
<10 neHTHIS 126 (58,9) 1,17
V Bimi 1 pix
<5 nentuns 144 (67,3) 1,15
<10 neHTHIS 161 (75,2) 1,12

Ckopouensst: U, gonosida crath; JK, xiHoua crath. (1) [lokaszani 00’ eqHaHi
nani PiBHerchkoi (2000-2014) i Xmenpauiipkoi (2005-2014) obacrei.

Ta6mums 15. JliarHocTyBaHHS TTOPYIICHD CIIEKTPY (ETaTHHOTO aTKOTOJILHOTO
cunapomy (FASD) i #ioro perionansHi ocobmuBocTi (2005-2014)

Kareropis PiBHeHcbKa oOmacTs | XMenbHHIBKA 00JacTh
JKusonapomkeHi 164465 137654
3amino3peno FASD

<1 poky 106 64
Heonaronoru 72 (68%) 29 (45%)
Ieniatpu 6 18
I'enetuku 28 17

>1 pix 10 2

Beporo FASD [wacToTa] 116 [7.1] 67 [4.9]
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Tabnuus 16. CMepTHICTB cepen IiTeH 3 MOPYIIEHHSIMU CIIEKTPY (eTaIbHOTO
ankoronbHoro curapomy (FASD) B PiBHeHchkii 1 XMenbHUIIBKIH 00macTsx (2005-2014)

Kareropis Bceroro %

Hitu 183W n/a
3HAXOJIATHLCS IMiJT OMIKO0 B JUTSYUX OYJTMHKAX 75 41,00
ITomepiu 15 8,20
VY Bini 1o 1 poky 13 7,10

CkopoueHssi: n/a, He ctocyerhes. (1) Brxmrowae 30 miTeid, BUSIBIIGHHUX 3a MPOTPAMOIO

CIFASD (CninpHa iHimiaTHBa 3 IOCTIIKCHHS MOPYLICHb (PETANIbHOIO AJKOTOJBHOTO

CIICKTPY)

i daxTu mIKPECTIOITh CEPHO3HICTh MPoOIIeM
I0ZI0 TPOMAJICBKOTO 37I0pPOB'dA, MOB'A3aHUX 3 TEPATO-
reHe30M ankoroyro. HakommdeHi gaHi mpo epeKTHB-
HICTh PAaHHBOT'O BUSBIICHHSI Ta 3MEHIIICHHS BIUIHBY aJI-
KOTOJFO 3aBISKA MEAMYHUM Ta ICUXO-COI[iaIbHUM
BTPYUYaHHSAM ITiAKPECITIOIOTh BaXJIUBICTH IMIITPHAMKH
TaKHUX TPOTPaM.

PAJIALIA

BumiproBanHs piBHS iHKOpropoBaHoro 137-Cs
NPOBOAMIIOCH B aMOYJIaTOPHHUX MALIEHTIB, SIKI OTpH-
MYBaJH MEIUYHY JIOTIOMOTY B PiBHEHChKOMY o0iac-
HOMY CIHeliaji30BaHOMY AHCIaHcepl palialiifHoro
3axucty HacesneHHs Ta POKJI/ILL. Anani3 cepen 40TH-
PBHOX TPy MAIli€HTIB MMOKa3aB 3HAYHO ITiBUIICHI PiB-
Hi IP B 1993-1994 pp. nopiBHIHO 3 HEPioJOM Micis
2010 poky. Pigui IP Oynu BuIIMMH cepeji YOJIOBIKIB
MOPIBHSIHO 13 JKIHKaMH, 1MOBIpHO, y 3B SI3KYy 13 OiJib-
moio Macoro Tina. OxHak 3Ha4eHHs B BK/Kr Takox Oy-
JIM BUILMMU CEePEJl YOJIOBIKIB, 1110, MOXJIUBO, CBITYHTh
PO KOHTPACTH y (hi310I0TiYHOMY BMICTi BOIU B Opra-
Hi3Mi 4OJIOBIKIB Ta iHOK. [licnst HopHOOMITBCHKOT Ka-
tactpou 1986 poky Bnaga CPCP, 3a yuactio mixkHa-
POIOHMX OpraHizaliil Ans BU3HAYEHHS oOJacTed 3a
CTYIIEHEM pajialliiHOro 3a0pyIHEHHS, CUpayiacs Ha
BuMiproBanHs [P rpynry. llpudomy PiBHEeHCBHKA 00-
JacTh OyJjia BHKJIIOUEHA 3 TaKUX AOCTIIKEeHb, Y 1991
poIll Ticis TPOTOJIOIICHHS HE3aJeKHOCTI YKpaiHu

cTayio 3po3ymino, mo piBHeHchke [omices (Puc. 3) €
OJIHAM 3 HaWOUIBIIl ypa)KeHUX PETiOHIB y KpaiHi, M0
YaCTKOBO OOYMOBJICHO BHUCOKHM KO€(DIilliEHTOM Iepe-
Hocy Cs-137 3 rpynTy 10 xapuosoro nasiora (Likh-
tarev et al.,, 1996, 2000; Zamostian et al., 2002).
UYucnenni "rapsui Touku' pamiaiitHoro 3a0pyaHEHHS
B Ilomicci, micoBi moXexi, M 1 IIOPiYHI TOBEHI
YCKJIAJHIOIOTh TOYHICTH PETIOHAJIBHOI XapaKTepHc-
TUKH pajiianiifiHoro 3a0pyaHeHHs rpyHTiB. OnTHMAIb-
HUM TPSIMHM BHMIPIOBaHHSAM iHKopnopoBaHoi IP €
BumiptoBanHs Cs-137 y Burisai BHYTPIIIHIX 03
onpominenns (BJ10O), Bupaxene B Oexkepensx (Bk).
Xoua 3a0pyanenss Sr-90 3amoKyMeHTOBaHe, IpOTe B
it nparii He posrasmaetees (Wertelecki et al., 2014).
Hamri gocmikeHAsS TOKa3y0Th, IO PiBHI iHKOPIIOPO-
BaHoro Cs-137 HaliBuIli B TPHOX MIBHIYHUX paiiOHAX
[Nomiccs. Pisui IP B nearpansrOMy [lommicci, xoua i €
HIWKYAMHU, HDK B miBHiyHOMY llomicci, mporte B
JICKiJIbKa pa3iB MEPEBUIIYIOTh BIJMOBIIHI 3HAYCHHS
cepen xuteniB He-llomices. Lli koHTpacTH oveBwIHI
cepell aMOYJIaTOPHUX TAIli€EHTIB OyAb-1KOro BIKy 1
CTarTi, a TAKOX CepeJl BariTHUX JKiHOK.

[lomanpmn crocTepekeHHs] TPHOX KOTOPT aMmOy-
JIATOPHMX TMalieHTiB PiBHEHCBKOI oOnacTi mpoBOIU-
JUCh y PI3HUN dYac 1 BKIIIOYANM [iTeH, YOJOBIKiB,
*iHOK Ta BaritHux (Tabmums 17).

Tabmuus 17. 3MiHu 3 4acoM cepeHix piBHIB iHKopriopoBaHoro Cs-137 B PiBHeHCHKi# o0macTi

Yonopiua- [omnices He-Ilomices
Koropru JKiHOYa Yomnosiua crath | JKinouda crate | Yomnosiua crarb | JKiHoua cTaTh
CTaThb Bk Bx/kr Bx Bx/kr Bx Bx/kr Bk Bx/kr
1993-1994® 760-731 13839 | 190,1 8981 | 133,0 2536 32,6 | 2043 29,9
2001-2010? 9192-25594 2640 | nla| 2223| nla 507 nfa| 435 n/a
2012-2013Y 896-886 3842 | 46,0 2588 | 35,8 957 11,4 870 11,9
2011-2014% 0-4795 nfa| nla| 2549 | 40,1 n/a nfa| 713| 1172
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CkopoueHHs: n/a, He ctocyeThesl. (1) PiBHeHCHKHIA 00MacHMi crienianizoBaHUi JUCTIaHCep paAialliiHOTO
3axucty HaceneHHsa, 20 pokiB 1 crapme. (2) PiBHeHcbkuii oOmacHW KIIIHIYHHNA JIKYBaJbHO-
JiarHoCTHYHUHN 1meHTp, 20 pokiB i cTapie, Bara Tija HeBigoMa. (3) PiBHEHCHKWIH OONACHHMHA KITiHITHHI
JKyBaJbHO-A1arHOCTUYHHUN LICHT, BariTHI XiHKH, Bik 20-34 poku i Bara 45-85 kr.

Piuka A

BINNOPYCb
Perionn

[Toniceki rpyHTH

[] ue-Ilonices

Tepuropii, BU3HaAHI MOCTPaXKIATUMH
BHaci1oKk YopHoOuibeskoi Karactpodhu

---------------

& Aromui enexrpocranuii (AEC)

O 20 kM pamiyc

B MP — M. PiBHe (oOnacHMii LeHTp) BONUHCBKA

BijianeHi nomiceKi paiioHu OBMNACTb T

XUTOMUPCBKA
-‘LOBJIACTb

1 — 3apiuHeHCBKHid

2 — JTyOpoBuupkuii

3 — PoKMTHEHCBKHIA =
THmi micis D

Bo — Bononumupenskuii paiton

K — m. Ky3nenoscbk — PiBnencbka AEC

C — ceno CrenaHropon

O - OcTpo3bkuii paiioH

Xm — M. Hetimunn — Xmensaunpka AEC
A, B, B — Piuku Prypiat, Styr and Horyn

TEPHOMNUIbCBKA XMEJIbHULIbKA
OBIACTb OBNACTb

Puc. 3. Cxematnuna kapta PiBHeHCBKOT 001acTi

Ta6mmmst 18. Cepenni piBai imkopriopoBanoro Cs-137 (WBC, bk).

WBC, bx"
Tepuropis Kinxu® Baritui® (1) He Bxirouae oci6 3 iHKOpHopo-
K-ctp | PiBenn | K-cTb PiBenb BaHIM CS-1.37 <100 Bk. (2) He
Tisniane Monices | 5054 | 4365 | 1036 3gog |  Prmouac ocib monoame 20 pokis.
Llentpanbhe [omicess | 13196 | 1403 | 1882 1856 | (3) Brmouae oci, six sux 20-34
ne-Tlomices | 7344 | 435 | 1877 713 | PormiBarady8Sr
PiBHeHCBKa 0051acTh 25594 1710 4795 1830
Pisni IP cepen BariTHHX >KiHOK 3a3BHYail BHIII, Binbin mokmagHuil Onmuc 3a0pyIHEHHS Ta CXHJIb-
HDK Yy JKIHOK 3arajgoMm. 30epiraioTeCsi i BHpaKeHI B HocTi 1o iHKopnopauii 137-Cs nogaHo B Haomy oc-
Bx/Kr KOHTpacTH, siKi € CBiJYEHHSM TOTO, IO BOHH taHHbOMY 3BiTi. (Wertelecki et al., 2016). 3rogom pis-
3YMOBJICHI HE TUIbKHM KOHTpacTamu Macu Tina (Tao- Hi [P B [Tosticci 3HU3MIIKMCH BiJl CEPEIHBOTO IMOKA3HUKA
mung 18). Cepen xmonuukiB i xiByatok piBHi [P y Bk 13839 bk cepen wonosikiB y 1993-1994 pp. 1o 61u3b-
CXO0Xi, X04a 3 POCTOM 1 PO3BUTKOM B JUTHHCTBI BOHU ko 2640 bk mpotsrom 2001-2010 pp. Cepenne 3Ha-
Mali’e IOJIBOIOIOThCS. yeHHs piBHiB [P B 2012-2013 pp. cranoBuno 3842 bk.
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BiamogigHi piBHI cepel XKIHOK Y IIi Mepiou CKIalanu
13839, 2640 i1 3842 bk. Pucynok 4 inroctpye migBu-
HieHui yacoBuii Tpeua pisHiB IP B koropti 2010-2014
Pp. TOPIBHSHO 3 TONEPEIHIMU YaCOBUMH IIE€PioIaMH,
CIIpaBeUITMBHUH SK [T TITEH, YOJIOBIKIB, )KIHOK, TaK 1
BariTHUX JKIHOK. BiNbI paHHIM aHami3 IMOKasaB, IO

migsumenHs piBHiB [P Oyno OinmpmmM y BariTHHX
KIHOK, HiX cepell aMOylIaTOPHHUX MAli€HTIB IHOYO1
craTi, 1 mo piBHi PIP He 3anmexanu Bim BiKy (TaOmwIlsL
19). Lli cmoctepexeHHs! MOBHICTIO BUIPABIOBYIOTH
HEOOXITHICTh MPOCTIEKTUBHUX JOCIIIKCHb PIBHIB 1H-
kopriopoBanoro 137-Cs Ta iX 4acOBHX TPEHIIB.

Ta6muus 18. Cepeni piBHi iHkopriopoBaHoro Cs-137 (WBC, bk).

WBC, Bk
Tepuropis Kinku® Barirui®
K-ctp | PiBenb K-c1p PiBenn
[MiBniune [Tomices 5054 4365 1036 3808
Hentpansne [omices 13196 1403 1882 1856
ue-Tlomices 7344 435 1877 713
PiBHeHCBKa 001aCTh 25594 1710 4795 1830

(1) He Bximouae oci6 3 inkopriopoBanuM Cs-137 <100 bk. (2) He Bxiro-

yae oci6 monoame 20 pokis. (3) Bxmouae oci0, Bik sikux 20-34 poku i

Bara 45-85 kr
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Puc. 4. Cepenni piBHi inkoprnopoBanoro Cs-137 (bk) cepen miTel, 10pOCIUX 1 BariTHUX JKIHOK,

BUMIpSHI IPOTATOM TPHOX HEPiOIiB yacy.
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TaGmuus 19. Baritsi sxinku® (2011-2014) — posnozin cepeanix pisuis Cs-137 Ta muromoi

panioaktuBHOCTI (BK/KT) 32 BikoM i perioHom PiBHEHCBKOT 001acTi

Bix (s Perion K-c1B bx Bic/kr
poKax) Cepenniii | SD SE®@ | Cepenniii | SD SE @
20-22 TTomices 733 2511 2242 82,8 41,0 37,8 1.4
ne-Ilomices 447 677 602 28,5 11,1 9,5 0,4
93.95 Tlomices 787 2539 2166 77,2 40,7 35,5 1,3
ue-Tlomices 488 732 612 27,7 11,6 9,4 0,4
26-28 Tlomicest 640 2495 2039 80,6 39,0 33,5 1,3
ue-Tlomices 423 749 839 40,8 11,7 12,3 0,6
99-31 TTomices 455 2625 3123 146,4 40,0 44,3 2,1
ue-Ilomices 317 709 517 29,0 10,9 8,4 0,5
32.34 Tlomicest 303 2667 2839 163,1 39,2 40,7 2,3
ue-Ilomices 202 678 504 35,5 10,3 8,4 0,6
Al TTomices 2918 2549 2408 44,6 40,1 37,7 0,7
ne-Ilomices 1877 713 645 14,9 11,2 9,9 0,2

Ckopouennst: SD, cranmaptHe BinxwieHHs; SE, cranmapTHa moxuOkKa.

(1) Brxurowae mnepiie

BUMiproBaHHs iHKOpmopoBaHoro Cs-137 (me menme 100 bx) BariTHHX >KiHOK 3 OIHOTLIITHOIO

BariTHICTIO 1 Baroio 45-85 Kr, HACTYITHI BUMIPIOBaHHS iHKOpropoBaHoro Cs-137 He BKIIIOYAIUCE.

(2) SE = SD/sqrt(N).

ObI'OBOPEHHA

ITouaTkoBuil aHani3 noeqHaHUX JaHUX PiBHEHCH-
kol Ta Bonmuucwkoi obnacteit 3a 2000-2002 pp. moxa-
3aB migsuineny gacrory BHT (Yuskiv et al., 2004).
[liznime Oyno mpoBeaeHO aHami3 JaHUX Jumie Pis-
HeHcbKol obnacti. Y 2002 p. monitopunr BBP Oys
MomupeHnii Ha XMeNbHUIBKY 00s1acTh Ta 3 2008 po3-
no4yanoch JOCHIIPKEHHS TEPaTOreHe3y ajKOTOJIIo.
Amnani3 ganux PiBHeHCchKOT oOmacti 32 2000-2006 pp.
npoieMOHCTpYyBaB Bucoki yacroru BHT Ta ix nepesa-
KaHHA cepen oci0 xiHovoi crati y Ilomicci. Yactotn
Mikporedarii, 3pomeHnx ONHM3HIOKIB Ta TEpaToM €
MiABUILIEHUMH 1 TAKOXK aCOLIIOIOTHCS 3 epeBaKaHHIM
y oci0 xiHo4oi ctati. JlaHi criocTepekeHHs TpUBEp-
HyJu yBary no Onacromarid — kateropii BBP, ski
NPOSIBIISIIOTECS MiJl 4ac OyiacToreHe3y Iepe] 4d Iij
Yyac paHHBOI IMIUIAHTAIlil eMOpiOHA Ta 3yCTPIvalOThCS
nepeBakHo y oci xiHovoi crati. AHaini3 ganux 2000-
2009 pp. BUSBUB TEHACHIIIIO 10 30€peKESHHSI BUCOKHX
gactor BHT, mikpouedanii Ta mikpodpransmii y Ilo-
micci. OpHaK, cepel| BUMAKIB eHIedarnomese He CIIo-
cTepiranoch nepeBaxkanns y Ilomicci abo cepexn ocid
JKIHOYOT cTaTi. Y MOoJaIbIINX aHali3ax JaHl I[0JI0 €H-
nedanorene posrigamcs okpemo Bix BHT. V mpo-
1eCi TOCII/PKeHHS PalliOHy XapuyBaHHS BariTHHUX Ki-
HOK 3 [lomiccst BUSIBIEHO, IO 3 MPOXYKTAaMH Xapdy-
BaHHS BOHHM OTPUMYIOTH mojeHHO 268 bk 137-Cs,
T0OTO OiNbIIe 32 ODIMifHO PEeKOMEHAOBaHUI HOpMa-
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tuB 210 bk. 3a manumu mitepartypu, cepeaHii piBeHb
cnoxkuBanHs 3 Dxeto 137-Cs y Ilomicei me Bumui i
Bianosigae 571 bk (Wertelecki et al., 2014; Dancause
et al., 2010; Shiraishi et al., 2008). Takosx 0yJ10 3a3Ha-
YeHO, IO IIBU/LIC 338 BCE aJKOTOJb HE € MEepUIONpH-
YUHOIO MiABUIIEHUX YacTOT KIIOYOBHX aHOMAIIN Y
[omicci.

[HIIIE MiOTHE AOCHTIKSHHS TI0Ka3aJ10, 10 Pa3oM
i3 137-Cs y xaptoruistHomy Oammmti 3 [lomices Takox
mictuBcs 90-Sr. [lonepenniii anaii3z go3umetpii 1156
BariTHUX 1HOK 3 Ilomiccs 1 He-Ilosiccss BUSBHUB, IO
48% Ta 0,1% >KIHOK BIJITOBIJIHO, MajJd TOKA3HUKH,
o0 TMEPEeBUIIYIOTh peKoMeHAoBaHy 103y 3700 bk
137-Cs, BctaHoBieHy jaisi oci6 mojommux 3a 15
pokiB. PexomenmoBaHmii ndiana3oH HOpPMAaTHBIB Ha-
BPSIl UM € KOPEKTHUM, 3BKAIOYH HA BHUCOKY UyTIIH-
BiCTh TKaHWH €MOpiOHa, IO IIBHIKO PO3BUBAETHCA,
70 TIOMIKOKEHb BHAcHifiok BrumBy IP. YerBeprwuii
anamiz manux 2000-2013 pp. OyB 30cepemkeHnii Ha
IP, 3okpema, mosumerpii 2073 Ta 1419 BariTHHX
kiHok 3 Ilomices ta He-Tlomices, BiAMOBIAHO, Ta
Y4acTOTI KIIFOUOBUX aHOMAJTIH.

Crin 3a3Ha4uTH, MO OUIBIIICTH OMYOJIIKOBaHUX
pe3ynbTaTiB TOCTIIKEHb ION0 BIUIMBY 10HI3YIOUOL
panianii (IP) BHachizox YopHOOMIBCHKOI KaTacTpohu
Ha 3710pOB‘s JitoJielt Oynu cPOKyCOBaHI Ha TOPOCIUX,
0COONTMBO Ha JOCTIPKEHHI PU3WKIB BUHUKHEHHS Yy



HUX paky. He3ajae:xHuUX MOMyNSMiHHUX OCIiIKEHb
BBP y pgiteli He TinbKM Mayio, aie W BOHH
CTOCYBAJINCh HACETICHHS, SKE MPOXXKHUBAJIO HA 3HAYHIN
BijicTaHi Bil YOpHOOMIIS 1 HE 3a3HAIO TAKOTO BIUIMBY
BHAcMI0K YopHOOWIbCHKOI KaTacTpodu, sSK Hace-
neHHst PiBHeHcbkoro Ilomices. OpgHe 3 Takux JOCHI-
JKCHb, K€ HE MOKa3ano 3pocTaHHs uactoT BBP
micist YopHoOMIbChKOT KaTacTpodu, Oyi1o MpoBEACHO
y perionax 3aximHoi €Bporm (Dolk et al., 1999).
binbiie Toro, y 3BiTi MiXHApOJHOTO areHTCTBA 3
atomHoi eHeprii (IAEA), sike KOOpAMHYE TONITHKY

Opranizanii O0’eqnanmx Hamiii ta BceecBiTHBOT
Opranizanii  OxopoHu 310pOB’Sl OO  BIUIMBY
YopHOOWITBECHKOT ~ KaTacTpou, 3a3HAYANOCSA, IO

«...OCKUIbKM Ha HACElIeHHsI 3a0pyTHEHUX TEPUTOPIH
BIUIMBAIOTh JOCHTh HU3bKi no3u (IP), To Hemae
CBiT4eHb 200 BipOTiMHOCTI ... BIUIUBY ... Ha KUJIbKICTh
MEpPTBOHAPO/KCHb, HETAaTHBHUX pE3YJbTaTiB BariT-
HOCTEH ...

2006).
MIPHU3BEIIO JI0 3BY)KCHHS I1HIIIATHB IIOAO IOCIIIKEHb

abo Ha 3m0poB‘s miteir 3aramom» (IAEA,

[Iporomomennss 1ie€i mo3umii, MOXKIIHUBO,
BBP y perionax, 3a0pyaHeHux BHAcHiok YopHo-

OHMIILCHKOT KaTacTpodH.

LixaBi mani momo BrumwmBy IP Bijm aToMHEX enek-
TPOCTaHIIH OyJI0 MPOJEMOHCTPOBAHO Y TPHOX JOCIHIi-
JoxeHHsx y Benukiii Bpuranii i CHIA: BusiBIICHO BHIILI
yactotd BHT Ha TepuTopisix mopsiz 3 sAepHUMH KOM-
IJIEKCAMHM Ta Y MOTOMCTBA 0aThKiB, 1110 MPAIfOBAIH Ha
KOMIUIEKCI; I0Ka3aHO IMO3UTUBHY acOIIaIlii0 MiX JIIEF0
30BHIMHKOI [P 10 3a9arTs i MiABUINEHHSM pPU3HKY
MEPTBOHAPOKCHHS 3 BPOKEHOI aHOMAITIEIO 1 BHCO-
KHM prU3uKOM MepTBoHapopkeHHs 3 BHT. Jlocmigan-
KA BB&KaJIM OTPHMaHI HUMH pE3yJbTaTH iCTOTHUMH,
ane BIIKMHYIHM iX sk “¢danbiuBo no3utuBHi” (Werte-
lecki et al., 2016, Hoffman and Fleming, 2005). IIpo-
TE€ HEIIOJaBHE MOBioMIICHHS 1po Kiaactepu BHT mo-
0JIM3y KOMIUIEKCY 3 BHPOOHHUIITBA IUIYTOHIIO y MICTI
Xentopna (CIIA) crioHykano 10 MPOBEASHHS AOCIHi-
mkenHs, sike e TpuBae (Centers for Disease Control
and Prevention, 2013). Bepyuu mo yBaru Iii mocii-
JOKEHHS, TuTaHHs 1010 3B s3ky BHT Ta Hu3bkux no3
IP 3amumaetbes akTyanbHUM. binmbine Toro, BHCOKI
gacroti BHT, mikponedanii ta mikpodTanemii y [lo-
Jicci — perioHi, 110 3a3HaB CYTTEBOTO BILIMBY IP, €
JOCTaTHO BarOMHUM CBIJUEHHSIM II0A0 HEOOXiIHOCTI
MOJAITBIIOTO AOCIiPKEHHS.

Cnin 3a3HauuTH, 1m0 y BenukoOpurtaHii BIUIHMB
YOPHOOMIIBCHKHX PaJi0aKTUBHUX OCadiB OyB JTOCHTH
3HaYHUM, 30KpeMa, B Yenbci Ta [liBmeHHO-3aximHin
Amnrmii. Yactotn BHT, mikponedarnii, MmikpodTambmii
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Ta 3POIICHUX OJIM3HIOKIB, MPO SKi Ii PEriOHU 3BITY-
1otk 1o EUROCAT, € onnuMH 13 HalBUIUX Y €Bpo-
mi, a IX BEJMYMHU HAOMIKAIOTHCS 0 4YacTOT BUILE-
Bkazanux BBP y PiBHeHCHKil 0oOmacTi.

Hediuut donaris, sk 1 [P, Moxke npuzBoaAnTH A0
mosiomok aBocmipansroi JTHK (Courtemanche et al.,
2006). Xap4oBi m00aBKH 3 (OITIEBOIO KUCIOTOK MO-
XKYTh 3HAUYHO 3MEHIINTH MOmyJisiuiiini yactotn BHT.
[Ipote He moBeneHo, mo medimuT (onatiB € H6e3moce-
pennporo npuunHoro BHT B PiBHeHCHKiN o0OmacTi.
Takum 4MHOM, B3a€MO3B 130K Mix jaedinuTom Qoma-
TiB 1 yactoToto BBP mie notpebye mocmimkeHHs.

Ankoronb Ta [P MOXyTh OyTH IPUYHUHOIO TOAI0-
HHX BPOUKECHUX aHOMAJIii, HalmpuKiIaz, Mikporedaurii.
PesynpTat HammMx MOCTIKEHb CBiAYaTh, IO AJIKO-
roJIb HE € MepeBAKAIOUYNM TepaTOreHHUM (PakToOpoM y
IMomicci (Wertelecki et al, 2014). BpaxoByroue BuiIe-
BUKJIaJICHE, MPOAOBKEHHs LUX JIOCIiIKEHb € Heoo-
X1THUM.

IIEPEBAI'M TA OBMEKEHHA

Hamre nuckpunTwBHE eMMiIEMiONOTIYHE JOCHi-
JUKEHHS MaJIO AB1 i1l BU3HAYUTHU YaCTOTU Ta JIUC-
nponopuii BBP, a Takox BcTaHOBUTH, HACKITBKU ajl-
KOTOJTb MOPiBHSHO i3 [P MOke OyTH IPHUUNHOIO ITi/TBH-
menoro pieHsg BBP y Ilomicci. [{u3aiin mpociipkeHHs
HE Tiepem0dadaB BCTAHOBJIICHHS TPUYMHHO-HACIIIKO-
BHUX 3B s3KiB, IpoTe BianoBimae kputepism Bradford
Hill Causation Criteria (Hill, 1965).

[lepeBaru: 3HayHWN 00 €M MOMYJIAMIMHUX CIIO-
CTepEKCHb;, CTAOUTLHO Ta TOCTIHHO BHUIII YacTOTH
KJIFOYOBHX aHOMAIH 3 TepeBaKaHHSAM 0cCi0 KiHOYOI
cTaTi mapanenbHo i3 BumuMmHu piBHAMu [P y Ilomicci
nopiBHAHO 3 He-llomiccsMm; HeMae NaHuUX MIOAO PO
AJKOTONI0, SK Tepmonpumanan 1ux BBP. ¥V cenci
Bradford Hill Causation Criteria: cTaOiibHICTD, CIIE-
nu(pIYHICTh, TPUBANICTh Ta OI0JOriYHI 3aKOHOMIp-
HOCTI: 3B'I30K MIX IiJBUIICHUMH MOMYJISIIIIHHUMHI
yacToTamMu I T Kateropii BBP Ta minBumennm
piaem IP B Tlomicci crifikuii 1 TpuBanumii; Hesa-
NeXHUA 30ip JaHUX Ha TOMYJAMIHHIA OCHOBI;
migBuiieHHs dactoT BBP BimoOpakae cnerudivni
MOIIIKOJDKEHHSI B TIpolleci OJlacToreHe3y Ta paHHbOI
eMOpIOHANTFHOI IMITTAHTAITi.

BUCHOBKHU

Yacroru BHT, mikpouedanii Ta MikpodTansmii y
PiBHeHCEKIM obmacTi 3aranom, i Ilomicei 30kpema, €
MOCTIHO BUCOKUMH. TOMY HEOOXiJTHO TIPOJIOBKYBATH
MTOIAJIBINI JOCHIKEHHS 1X TMPUYHMH Ta acoIliaIliil Mixk



BBP. Amke 1i moeaHaHHS MOXYTh MaTH CIUIBHI

eTIONIOTIYHI 1 TATOTeHETWYHI MexaHizmu. Jlyxke
BIpOTiIHO, IO Pe3yJbTaTH TaKWX OCIIKEHb
BUCBITJISITH HOBI  B&XKJIMBI  JUIsI  YKPaiHCBKOTO

CyCIiIbCTBA (DAKTU 1 JOMOMOXKYTh Kpalle 3p03yMITH
MPUYUH, 10 HPHU3BOIATH  J0
BuHuKkHeHHs BBP. ChniBnagiHgs MiABUIIEHUX YacTOT
Tlomicci

BE€Ch  KOMIIJICKC

OmacromaTii 'y BHCOKI  piBHI

iHkopniopoBaHoro Cs-137 y BariTHUX *iHOK BKa3ylOTb

Ta

Ha acorjariiro,
HACJTiTKOBOTO 3B SI3KY.

aje HE € O0Ka3oOM MPpUYUHHO-

[podinakruka BBP noBunHa OyTH mepiioyep-
TOBUM 3aBJaHHSM HaBITh 1O OTPUMAaHHS BHCHOBKIB

eMiIEMIOJIOTIYHNAX JOCIHIHKEHb. 3arajbHOBIIOMI OC-
HOBHI NpoQiIaKTU4HI cTpaTerii, SKi MOBUHHI OyTH
BITPOBA/IKCHI:

v\ NpeKOHIENIiiHe BXHUBAaHHA (OJIE€BOI KHUCIIOTH,
[0 JO3BOJUTH 3HHU3UTH IOHAWMEHIIC BJBiYi
yactoty BHT;

v" 3ano0iraHHs B)KMBAHHS AJIKOTONIO KIHKAMHU JI0
Ta 1] Yac BariTHOCTI;

v' 3HWKEHHS BIUMBY [P 1UIAXOM yHHUKHEHHS

BIUXAHHS Ta CIOXUBaHHA 3 Dxero 137-Cs s

NpoQUIaKTUKH TOPYIIEHb PO3BUTKY B Ipe- 1

MOCTHATAJIBHOMY TIEpiO/i, a TaKOoX JieHKkeMil

TOIIIO.
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BpoaeHi Bain po3BUTKY B perioHi,
10 MOCTPAKAAB BHACAIIOK YopHOOUIbCHKOI KaTacTpodu

(English version - p. 55)

IIpo¢. Bosrogumup Beprenenbkuii

Kageopa meouunoi eenemuxu ma nediampii
Yuieepcumem Ilisoennoi Anabamu (Mobin, Anabama, CIIIA)

TE3HN

Meta: OpiHa 3 TOMYJSAIIHN, 0 HAKOIIBINE MiAIaNach BILTH-
By XpPOHIYHOI'O ONPOMIHEHHS HHU3BKMMH J03aMH pafiamii
BHacHiok YopHOOMIIbCHKOT aBapii, mpokuBae Ha [lomicci —
miBHIYHINA yacTuHi PiBHEeHCHEKOT 00acTi. MU HaBOAUMO AaHi
PO TIOMIHMPEHICTh ACIKUX BpokeHuX Ban (BBP) y miit mo-
MyJISAil Ta JOCTIKYEMO MOJKJIMBI €TIOJOTIYHI (GaKTOpH Ta
perioHa bHI KOHTPACTH.

Martepiiu i MmeToqu: CTaTHCTUYHO NPOAHATI30BaHO BPO-
JOKEHI BaJii PO3BUTKY 3TIHO MIXKHApOJIHUX CTaHJAPTIB y
PieHenchkoi obmacti 3a 2000-2006 pp. 3a 1eit nepioq B 00-
nacti Oyno 3apeectpoBaHo 96438 xuBOHapomKeHUX. byio
TaKOX JIOCII/PKEHO KOHTpacTH 4actoT Ha Ilosicci mopiBHs-
HO 3 1HILIOIO YacTUHOIO PiBHEHCHKOT 00IacTi.

Pe3yabTaTu: 3aranpHa yacToTa BaJ HEBPAJIbHOI TPYOKH y
PiBHeHCHKI# 00nacTi € ofHier0 3 HaWBUMMX y €Bporti (22,2
Ha 10 000 xuBOHApO/HKEHNX). YacToTH 3pomeHnX OIU3HIO-
KiB Ta TEPAaTOM TaKOX € MiJBUILECHUMHU. BUsBIIEHO 1€ BHUILY
3araJibHy 4acTOTY BaJ HeBpanbHoOi TpyOku Ha [lomicci (27,0
nopiBHsaHO 13 18,3; OR 1.46; 95% CI 1,13-1,93). Takox,
HAMOBIpHO, BUILMMH € YacTOTH Mikpouedanii Ta Mikpodra-
JBMIT.

BucnoBku: Ilpuknany npoaHani3oBaHUX Baj CBiIYaTh PO
MOXJIMBE paHHE MOPYIICHHS OJjacToreHe3y, Lo IMPOsBIIs-
€ThCSI 3MiHAMH BiCi TiJia, TOSIBOIO ONHM3HIOKIB, MYTUTIKAITisIMH,
MOPYLICHHSIMH TIpOIlecy Jjiarepaiizaiii ta ¢popMmyBaHHsS ce-
penHboi JiHii. Pe3ynbTaTi € nepeKoHIMBUMH Ta OOTPYHTO-
BYIOTh HEOOXIJHICTh MPOJOBKEHHS Ta MOIIUPEHHS ILOTO
JOCITI/DKEHHS Y perioHax YKpaiHu, IO MiIIarThCs XPOHIU-
Hill ;ii HU3BKUX J03 pajiarii.
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MZ — MOHO3UTOTHI
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OR — CniBBigHOIIEHHS IAHCIB

BBP — BpomkeHi Bagu pO3BUTKY

BHT - Banu HeBpanbHOI TPYOKH
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Ankoroiib, aHeHuedais, OJM3HIOKH, Bajla, Ba-
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Pucynox 1. Kapma Yxpainu ma ii obnacmeii
(Ceim.no-cipum Konbopom UOIIEHi OOHI ulisxu ma bepe2osi NiHii)
BCTYII I0Th y HEBEJIMKUX cenaxX. OCHOBHUMH IPOAYTaMH Xa-

VY 1999 pori y PiBHeHCBKIM Ta cycimHix oOiac-
Tx' GyI0 3aMOYATKOBAHO CHCTEMY MOMYJIAIHOTO
MOHITOPUHTY BpO/DKEHUX Baja po3BUTKY (BBP). PiB-
HEHCBbKa 00J1acTh 3HAXOAUTHCS Ha BiacTanl 250 kM Ha
3axin Bifg YOopHOOMIIBCHKOI aTOMHOI €IIEKTPOCTAHIIII.
[liBHiuHa yacTrHA 00j1acTi Mae Ha3By Ilomiccsa. Bubdyx
Ta noxexa Ha YopnoOunecekiit AEC, ska cranach 26
KBITHS 1986 poky, cipuumMHUIa 3a0pYIHEHHS 10HI3Y-
FOUOI0 pajialli€ro MmBHIYHO-3aXiTHUX perioHiB Ykpai-
Hu. Bcei nomiceki paiionn PiBHeHCBKOT 0bOmacti Oymu
odimiiiHo BusHaHi 3a0pyaHeHumu (puc. 1). Cruix 3a-
3HAYUTH, WO 3a0pyIHEHI paliOHyKJIiJaMH MOJIChKi
IPYHTH MalOTh OJMH 3 HAMBHIINX BiZOMHX B YKpaiHi’
nmokasHukiB nepenadi Cs137 3 TpyHTy 10 Xap4yoBOIO
nanmrora. Hermmomapni pajiariiiiai JOCHIHKSHHS ITiJIT-
BEPJUKYIOTh, IO CIIOKUBAHHS MMPOAYKTIB XapuyBaHHS,
3a0pynHernx Cs137, 30kpemMa MOJIOKAa Ta MOJIOYHUX
MIPOJIYKTIB, € TOJOBHUM JDKEPEIIOM HAKOIWYCHHS pa-
mionykminis®. Kyiasrypa macenenns ITomicest («romi-
IIYKiB») Ma€ PUCH, XapaKTEpHi W ISl iHIIUX 13071b0-
BaHUX IOMYJIAIIH. BiAbIIiCTh MOJIIIYKIB HPOXKHUBA-
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pUyBaHHS HAaCEJCHHS LIbOIO PETiOHY € BIJIACHI - BH-
pOILlIEHI OBOYi, MPOIYKTH TBAPUHHMIITBA, 30KpeMa,
JIOMAIITHE MOJIOKO, @ TaKOX JUKOPOCTYYi SITOJH, TPH-
Ou, MPOIYKTH MHCIMBCTBA 3 HABKOJIMIIHIX JICIB Ta
pubanscTBa 3 MicueBux BomoiM. Tepuropis [lomices
TaKOXX TOIIMPIOETHCS HA CycigHi obnacti YKpainu Ta
Benapyci.

3pocTaroue 3aHENOKOEHHS TPOMAJICHKOCTI IIIOJI0
XPOHIYHOTO BIUIMBY HHM3BKHX JI03 pajiailii BHACIIOK
YopHoOmibchKoi KatacTpodu Ha pe3yabTaTH BariTHO-
CTe¥ Ta HecTaya monmyJssiiaux naHux npo BBP, 3i0-
paHUX BIAMOBIIHO 10 MiXKHAPOJIHUX CTAHIAPTIB, CIIO-
HyKaJId 10 TIPOBEACHHS JaHOTO AOCHikeHHS. Uepes
JIBa POKH IIiCTIs 3aIpOBaKEHHs MOHITOpUHTY BBP y
JIBOX MIBHIYHO-3aXiIHUX oOyacTsax Ykpainu (PiBHeH-
chKiil Ta BonmmHcekiif) 6ymo momideHo BUCOKy' dacTo-
Ty Baja HeBpanbHol TpyOku (BHT, mio BkIHOYarOTh
aHeHuedanito, iHieHuedamioo, paxillM3UC, CIUHHO-
MO3KOBY Kuiy Ta eHiedaiomnene). Kpim toro, y Pis-
HEHCBKIH 001acTi, Ha BIIMIHY BiJ CyCiaHIX oOjacTei
(Bonuucekoi Ta XMenbHUIBKOT), OyJiM BUSIBIEHI IO-
BTOPHI BUIAJAKH HAPOHKEHD 3POIICHUX OJU3HIOKIB.
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MeTor0 1BOTO JOCHIKCHHS OYJIO BU3HAYUTH
TIOIYJIALIMHI YaCTOTH JESKHUX BaJ 3a 7 POKIB CTaH/a-
PTH30BAHOTO MpoIiecy 300py JaHUX Ta X KOHTPACTH y
[onmicekux Ta He-llomicbkux perioHax PiBHEHCHKOI
oOsacti. J{as MOpPIBHJIBHOIO aHailizy Oysio BHOpaHO
taki BBP: BHT; Bagu, acoriiioBani 3 OJIM3HIOKAMH,
BKJIIOYAIOYH 3pOIUEH] ABiiHI; TepaToMu; Mikpoueda-
70 Ta Mikpo(dTaabMiio, TOOTO Baju, 10 MOXKYTh Oy-
TH CIPUYMHEHI BIUIMBOM iOHI3yI04ol pafiamii y mpe-
HaTaJibHOMY mepiomi. OcTaHHI IBI aHOMAJIl MOXYTh
BUHHMKATH TaKOXX BHACIIJIOK MPEHATAIHLHOTO BILIUBY
AJIKOTOJIO".

MATEPIAJIM 1 METOJIU

Ileit 3BiT cTocyeThes PiBHEHCHKOT 00IacTi, SKIIO
He BKaszaHo iHmre. Cuig 3a3HauuTH, 10 KocTomiasch-
KU paiioH o0yacTi € TMepexigHOo0 30HOI (TPYHTH
MaroTh xapakrepuctuku [lomiccs, ane MemIkaHIli He
BIJTHOCATBHCS IO «IOJIIIYKiB») 1 BKJIFOUEHUH IO Karte-
ropii «ue-ITomiccsy. TTokazHUKM MOMyNSIIHHUX Yac-
tor BBP B KkpaiHax €Bpomu HaBeaeHi 3TiHO TaHHUX
€BpoMeichKOi opraHizaiii CHCTEM MOHITOPHHTY BPO-
mxernx Bag (EBPOKAT) 3a 2000-2006 pp. (Bumanku
BPOIKEHUX BaJ PO3BUTKY XPOMOCOMHOI €TioJorii
Gymu BHKITIOUEH] )",

3a 2000-2006 pp. y PiBHencekiii obOmacti Oyno
96 438 HoBoHapomkeHux nited. Jlani mpo BBP 3a
BKa3aHWHA TEPioJ] BKIIOYAIH BUITAIKH CEpPEea KUBO- 1
MEpPTBOHAPOIKCHUX, IMEPEepPUBaHb BariTHOCTI, CIIOH-
TaHHUX a0O0pTiB. MakCUMaJIbHUI BiK Ha YaC BCTAHOB-
JeHHs AiarHo3y — 1 micsub. Bukopucrani s yrou-
HEHHS Ta Kiacudikamii Bag METOAM BiJNOBIAAIOTH
cranmapram €EBPOKAT®. Hoonapomwkeni 3 Bagamu
BpaxOBYBaJIMCh JIMIIE OAMH pa3 y BiANOBiIHIN KaTe-
ropii y mopsiaKy IpPiOPHUTETHOCTI, BiIOOpaKEHOMY Y
HaBeJeHUX AaHuX. HOBOHapomKeHi 3 BagaMu BiioMoO-
ro erio-naroreHe3y BKiIroueHi y TaOmuiio 1 mpote
BUKJIIOUCHI 3 PO3PaxyHKIB 4acTOT, HaBeAeHUX y Ta0-
muti 2. Mikpornedariss Bu3Ha4anacs npu oOBOJI ro-
JIOBH, IPUHANMHI Ha TPH CTaHJAPTHI BIAXWUICHHS HH-
JKYOMY 33 HOPMY BIiJIIOBIJTHO JO TECTAI[iIfHOTO BiKy
Ta CTaTi IUTWHH, 3TiTHO CTAHAAPTHUX KPUBUX OOBOTY
rojiopu. MikpodTaibM Ta aHodTanibM 00’€qHAHI B
OJIHY KaTeropiro, OCKUIbKHM iX BepH]ikauis BUMaraia
0 MpOBEIEHHS MATOTICTOJOrYHUX TocimKeHb. Cra-
TUCTUYHE TIOPIiBHSHHS YacTOT OKPEMHX BaJ| IIPOBeJIe-
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Ho musi Ilomicekoro ta He-llomickkoro perioHiB Ha
migcTasi Xi-kBagpaTy abo Tecty BUOipkH 3a Dimepom
BiamoBigHO. Takok OyauM po3paxoBaHi CIIBBIIHO-
mrensst mranciB (OR) Ta BiamoBiaHi 1oBipui iHTEpBAIH
(CI) 95%.

PE3YJIbTATH

Y Tabnwumi 1 HaBeaeHO 3arajibHy KUIBKICTH BH-
MajKiB 00paHuX BaJ, a TAKOX iX PO3IOLI 3a CTATTIO,
perionamu Ta cymapho 3a nepiog 2000-2006 pp. YV
Tabnumi 2 HaBeneHi yacrotn BBP 3 po3paxyHky Ha
10000 »xmBOHApOKEHUXK IIICIS BUKIIOUEHHS BUMAJI-
KiB XpOMOCOMHHUX aHOMaJiii, MOHOTEHHUX CHHPOMIB
Ta (EeTaNbHOTO AJIIKOTOJIHOTO CUHAPOMY.

3aranpHa yactotra BHT y PiBHeHCBKiH oOmacTi
cTaHOBHUTH 22,2. 1le# moKasHHK € Maike 1IeHTUIHIM
no yacrotd 21,0 y 1BoX MiBHIYHO-3aXiTHUX OOIACTSIX
VYkpainun (PiBHeHnchkili Ta BommHcbkiit) 3a 2000 —
2002 pp*. 3aranpua uacrora BHT Ha Iomicci € 3nau-
HO BHIIOI, HIDK y HEMOJiChKuX paifoHax (27,0 Ta
18,3 BiamoBimHO). Lleif MoKa3HUK € BUIIMM, HiX T10-
Ka3HUKMA 32 aHAJOTIYHUH mepion y €BponerchKux
CHUCTEMax MOHITOPHMHIY, IO MarTh HpuHaiiMHi 50
3amokymenToBanux Bumajkie BHT. Cepenns dactora
BHT y xpainax €Bpomnu ctanoBuna 9,43, a HalBUIIMN
mokasauk  (15,34) O6yB 3apeecTpoBaHuii B YeIbCi.
IIutoma Bara i3onpoBanux BHT y Ilomicci Ta He-
Iomicci € omHakoBoro (86%). Lle crocyerhest 1 migKa-
teropiii BHT. Panne Bussnennss BHT (mo 28 ks
recranii) € meHm yactuM Ha [lomicci (69%) nopiBHS-
HO 13 77% y ne-Ilomicci (naHi He Moka3aHi). 3aranbHe
crniBBigHomennss BHT mix craraMu (4oi.:kiH.) cKia-
nae 0,84 (Ta6n. 2). Cepen BUNAAKIB 3 BiJIOMOIO CTaT-
TIO T1’SITh 13 IIECTH Tap 3POIIEHIX OJIM3HIOKIB Ta TPH 3
YOTHPHOX BHUIAJKIB TeparoM OyIu >KiHOYOI cTaTi
(Tab6n.1 ra Jonatok).

[Noexnannst BHT 3 omdarnonene Oyno BUSABIEHO
B neB’stu 13 217 (4,1%) Bumagkax BHT, nopiBHsHO 13
3araipHOI0 yactoroto omdanorene 0,04% (Bci Bura-
nkn), a60 0,015% (i3ompoBani Bumnaaku). Crocrepira-
Jock ciM BumazkiB acoramii BHT-omdanonene. Ce-
pen BUIAJAKIB 3 BIJOMOIO CTATTIO YOTUPH 3 ILIECTH OY-
11 >kiHo4oi ctaTl 3 [lomices, a OOUH 13 IBOX - YOJIOBI-
goi 3 He-Ilomices (Homatok). 3a manmmu €BPOKAT,
3a el camuil mepiog y €Bpori yactoTa omdanonesne
(Ha oOCHOBI TpWHAWMHI 25 BUNAJKIB) € TOJIOHOIO
(0,02%).
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Tadoauus 1. Ocodu™ 3 gesskuMu BUuOpanumu anomatissiMu B Ilosmicbkomy i He- IloJicbkomy perionax PiBneH-
cbKoi 00s1acTi, Ykpaina (2000-2006)

Kareropis Ioaicest HenoJicest PiBHeHCBKa 00J1acTh
Pazom | Yoa Kin | Pazom | Yoa Kin Pazom | Yoa Kin
Vei sxuBonapoukeni (2000-2006) 43392 | 22346 | 21028 | 53046 | 27391 25624 96438 | 49737 | 46652
BAJIM HEBPAJIbHOI TPYBKM** 118 42 56 99 34 34 217 76 90
KpaHnio-11epBiko-TopakaibHi 55 20 25 43 13 15 98 33 40
I30;1b0BaHI 45 18 19 38 13 12 83 31 31
Anennedanis (1) 23a 9O# 10 25m 8 ## 8 48 17 18
Kpaniopaximmusuc (2) 14 b 4 8# 10 2 4 24 6 12
Bucoxa spina bifida (3) 8 5 1 3 3 0 11 8 1
He i30omp0Bani 10c 2 6 ## 5n 0 3 15 2 9
JIrom60-caxpaipHa spina bifida (4) 43 19 18 39 17 16 82 36 34
I3op0Bana HikHs Spina bifida 39 17 17 34 0# 14 15# 73 31 32
He i3osp0Bana 3d 2 0 5p 3 1 8 5 1
Cunapomu (5) le 0 1 0 0 0 1 0 1
Spina bifida isonpoBana HeBM3HAYEHA 11 2 8 4 0 1 15 2 9
Enuedanonene 9 1 5 13 4 2 22 5 7
I301p0BaHE 7 0 5 9 2 2 16 2 7
He i30o1p0Bane 2f 1 0 2q 1 0 4 2 0
Cunnpomu (5) 0 0 0 2r 1 0 2 1 0
OM®AJIOLIEJIE (OM) (6) 9 6 1 15 5 3 24 11 4
I301p0BaHE 4 4 0 10 4 2 14 8 2
He i3omboBane 39 0 1 4s# 0 1 7 0 2
Cunnpomu (5) 2h 2 0 1t 1 0 3 3 0
3POIIEHI BJIN3HIOKU 21 0 1 3u 0 3 5 0 4
TEPATOMA (7) 5 1 1 2 0 2 7 1 3
MIKPOLIED®AJILA 21 9 12 14 7 7 35 16 19
I30;1b0BaHa 8 2 6 6 3 3 14 5 9
He i3osp0Bana 8] 3 5 lv 0 1 9 3 6
Cunapomu (5) 5k 4 1 7w 4 3 12 8 4
MIKPO®TAJIBMIA (8) 8 2 6 2 2 0 10 4 6
I30;1p0BaHa 2 0 2 1 1 0 3 1 2
He i3osp0Bana 6 | 2 4 1x 1 0 7 3 4
PA30M 163 60 77 135 48 49 298 108 126
I301p0BaHi 123 44 59 107 37 40 230 81 99
He i3ompoBani 32 10 16 18 5 6 50 15 22
Cunzpomu (5) 8 6 2 10 6 3 18 12 5

TIpumiTku:

(*) OxpeMi ocobu (oauHAKH, OJTU3HIOKH, 3pOIIEH] OJIM3HIOKH) YOJIOBIYO1, )KiHOUO01, HEBU3HAYCHOT a00 HEBiZIOMO1 CTaTi, BKITIO-
YeHi 10 kaTeropii «Pasom»;

(**) ocobu 3 BHT nopaxosani nepummu, 3a aumu iayts OM, CTW, TER, MIC i MOPHTH (inmi aHomarnii onucaHi B fojat-
Ky(BUIaIKU a — X)); 3HaKH #, #/#, sIKi CTOSATH 32 YMCJIOM, O3HAYaIOTh, 110 B Ll YMCIO BKiIto4eHi ABiKHI (TW) abo 3pomieHi
ngiiHi (CTW); (1) BrittoueHi akpasist i ekzeHuedanis; (2) BiiodeHa iHieHuedanis; (3) BKIIOUSHI paxilin3uc, HepBIKIBHUN 1
TOpaKaJbHUH CHiHAJIBHI MHU3KCH; (4) BKIIOYEH! MM3KUCH HIKYe 11ro rpyaHoro xpedus; (5) NpuuMHM BUHUKHEHHS BHACHTITOK
MYTaIliif, XpOMOCOMHHX aHOMaJiil Ta BIUIMBY aJKoroiio; (6) Buxmoueno ractpommuswuc; (7) BCi BUMAIKH OyJTU KPHIKOBO-
KYIIPUKOBUMH TepaToMaMu; (8) BKIr09ae aHOPTAIBMIIO Ta MIKpOPTATBEMIIO.
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Taémuus 2. Ocodu 3 manbdopmanismu Ta yacToTu Ha 10000 KHBOHAPOIKEHUX 32 BUKJIIOYEHHIM BHTIAIKIB
MOKJIUBUX MYTaliil, XxpOMOCOMHHMX aHOMAJIiii UM MPEHATAJbLHOI0 BILIUBY aJKOI0JII0

Mouticest Henouicest PiBHeHCHKa 00s1aCTh MoJiccs : He MoJticest
Pazom | Yacrora Y: K Pazom | Yacrora Y: K Pazom | Yacrora | Y:K P OR CI
Vi HoBOHapoLKeHi
(2000-2006) 43392 N/A 1.06 53046 N/A 1.07 96438 N/A 1.07 N/A N/A N/A
BAJIM HEBPAJIb-
HOI TPYBKU 117 27.0 0.76 97 18.3 0.97 214 22.2 0.84 | 0.003 1.48 | 1.12-1.95
I3011b0BaHi 102 23.5 0.76 85 16.0 0.97 187 19.4 0.84 | 0.006 1.47 | 1.09-1.96
OM®DAJIOLEJIE 7 1.6 N/A 14 2.6 N/A 21 2.2 N/A 0.28 0.61 | 0.21-1.62
3POILEHI BJIN3-
HIOKU N/A N/A 3 N/A N/A N/A | NJA| 059 | 0.82 | 0.07-7.12
TEPATOMA 1.2 N/A 2 0.4 N/A 0.7 N/A 0.15 .036 | 0.50-32.1
MIKPOLEDAJIIA 16 3.7 0.45 7 1.3 0.75 23 2.4 0.53 0.02 2.8 1.15-6.79
MIKPO®TAJIEMIA 8 18 N/A 2 0.4 N/A 10 1.0 N/A | 0.03 | 4.89 |1.04-23.03
PA3OM 155 35.7 0.72 125 23.6 0.91 280 29.0 0.79 | 0.0003 | 1.52 | 1.20-1.91
[301p0BaHI 123 28.3 0.75 107 20.2 0.93 230 23.8 0.82 0.006 141 | 1.08-1.82
He i3oimp0Bani 32 7.4 0.63 18 3.4 0.83 50 5.2 0.68 0.005 2.17 | 1.22-3.87

Cxopouennsi: U:2K — yosoBiua ta xiHoua crate; P — Touna iimoBipHicTs 3a Dimepom; OR — TouHe criBBiHONIEHHS LIAHCIB

3a ®imepom; CI — Touni gosipuyi inTepsaiu 3a @imepom; N/A — He 3acTocoBaHo (MaJa KiJIbKICTb CIIOCTEPEKEHD)

Illomo mBiens, mrictk i3 217 pumankie BHT Oynu
ommm3HIoKamMu. Kpim Toro, OyB OJIMH BHITAOK 13 ABiiTHI
KPaHiO-TOPAKOIAariB 3 BEJIMKOI MOMNEPEKOBO-KPHKO-
Bo1o Spina bifida Ta om¢anouese, B Toii yac sK y #oro
Oomm3aioka Baxg He Oyio (Tab6u.1 ta Jlomatok). Takox
Oyno 3apeecTpoBaHO I'SITh iHIIUX 3POILEHHUX JBi€HDb
(Topakomary, e OAWH 3 NIBiifHI MaB BOKaMEpHE Cep-
1e; AB1 Mapy Topako-oM(anonariB Ta o OIHOMY BH-
najKy KpaHio-TopakonariB Ta oMm¢anonari). Yactora
3polneHuX JABieHb Yy PiBHeHCHKIH 00sacTi cknana 0,62
nopiBasiHo i3 0,18 y €pomi ta 0,12 B paiioHi MicTa
Arnanra (CLHA), BignosigHo. YacTtoTu 3polneHHX
nBienb y [omicekux ta He-lIlomicbkux paiioHax € mo-
IiIOHUMH, TIPOTE IX KUIBKICTh € 3aHaATO MaJIOKO.

YHpooBk JOCIIKyBaHOTO Tiepiogy B o0nacTi
Oyio 3apeecTpoBaHO 757 map HE 3pOUICHHUX JBi€HB
BiJIoMOi cTati. Sk nokazaHo y Taonuii 3, y 34 Bunan-
Kax OJIMH 3 JIBiliHI MaB BaJy, a IHIIWHA — Hi, IPHUUOMY Yy

25 Bumajakax BOHM OynHM oJHOCTaTeBUMHU. byno BusB-
neHo mictk aBieHs 3 BHT, y m’stu 3 sikux apyra au-
TrHA OyIa Tiel K CcTarTi 1 )KO/THA HEe Maja Bal.

JliarHOCTOBAaHO  CiM  BWIIQJKIB  KPHIKOBO-
KYIPUKOBHX TEPATOM i3 3aralbHOI 4acToTow y PiB-
aHl
JiTepaTypu CBiUaTh NMPO KOJMBaHHA B Mexax 0,25-
0,50°%

Sk nmokazano y Tabnwuui 2, gacToTta Mikpouedanii

HeHchKill oOmacti 0,73 Ha 10 000. BogHouac,

Ta MikpodTagpbMy HEBioMOi eTiojorii craHoBuia 2,4
ta 1,0 BiamoBigHO i Oyna 3HayHO BumOK y Ilomicci,
Hix y He-Tlomicei (3,7 nopieasHO 3 1,3; OR 2,8; 95%
Cl 1,15-6,79 ta 1,8 mopieusiao 3 0,4; OR 4,89; 95%
Cl 1,04-23,03). Iloegnana yactota Mikpouedamii ta
MikpopTabMy (IO SIKUX MOXE TPU3BOJIUTH BILIHB
10HI3YI04O01 paziamii) Takox € 3Ha4HO BuIIol0 Ha [lo-
Jiicci mopiBHsAHO 3 He-Ilomicbkumu parionamu (5,5 Ta
1,7 signosigHo, OR 3,3; 95% CI 1,52-7,02)5.

Tabanuns 3. Anomadnii cepen 1514 nitTeii-0JM3HIOKIB BiTOMOI CTaTi Ta He3pOIIEHUX BI€Hb.

[Momices He-Ilomiccs PiBHEHCEKA 007aCTh
OnHakoBa CTaTh 260 (12)* 282 (13) 542 (25)
YOJIOBiYa-KiHOYa 141 (9a) 133 (9c) 274 (18)
KiHOYa-)KiHOYa 119 (3b) 149 (4d) 268 (7)
Pi3Ha craTth 92 (5e) 123 (4f) 215 (9)
Ycboro nap 352 (17) 405 (17) 757 (34)

*KinpkicTh 0ci6 3 BamamMu (BHKIIOUEHI 0cobM 3 rimocnaznicio 1 cTymens); B ycix mapax, ae Oynu Baay, iHIIMH OMM3HIOK Ba
He MaB. (a): aHeHIIe]aTiss; aHOMaii CITyXOBOTO KaHAIy THUITYy MIKpOTii-aTpe3ii; aTpesist ctpaBoxoay-terpaaa damio; Tpu Buma-
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Ik nedekTy MiKIuTyHOoukoBoi nepetuHkd (VSD); HeyTouHeHa Baga cepus; cuHapom JlayHa, Timocnazis rojiiBdacrta. (b):
KpaHiopaxilu3uc; Baja CepIls; MOoiKicTo3 HUPKH. (C): ABa BUNAIKu aHeHnedamniit; VSD; rimocnanis romiyacrta (3 BUTIAAKH);
aTpe3is TOHKOTO KHIEYHHKA; Timochais cToBOypoBa 1 KaTuTKOBA; PEAYKIIiiHI aHOMaTi1 paBoi BepXHbO1 KiHIiBKHU. (d); CHH-
npoM Jlenni-Yokepa; equHMiA nUTyHOUOK cepist; VSD; Hu3bka spina bifida. (e) BpomkeHa rimpouedarisi, 9oioBida CTaTh;
VSD, gomnoBida cTaTh; AeQeKT NMepeIHLOT YePEBHOI CTIHKH, )KIHOYA CTaTh; BAXKH JIBOOIYHUH ypeTepo-TiapoHedpo3, 40I0Biua
CTaTh, CHHJPOM aMHIOTHYHHMX HEPETsHKOK, YosioBida cTath. (f): Baja cepis, 4omoBiya cTaTh, HU3bKa spina bifida, xiHoua
cTath; cuHApoM JlayHa, 4OJOBiYa CTaTh, pPe3yJIbTAT 3aILTiAHEHHS in-vitro, BiCYTHICT ILIeYa-IIePeAILTiqdsi-CTerHa-KUCTO3HA

rirpoma, >xiHo4a cTarth.

OBI'OBOPEHHA

Ho dakropiB pusuky y PiBHeHCBKiH 007acTi, 110
MalOTh BIJHOLIEHHS 10 BUHUKHEHHS Bal, cepel iH-
MIMX TaKOXX BIAHOCATH HU3BKI JJO3M 10HI3YI0UO1 pasia-
11ii, BIUIMB aJKOTOJIO y IpeHATAIIbHOMY TIEpiofi Ta,
BpaxoByroun BUCOKY yactoTy BHT, iiMmoBipHO, HecTa-
ya ¢onatis. Lli pakTopu MOXKYTH MPU3BOAUTH IO TIO-
pYIIeHb eMOpIOHAIBHOTO PO3BUTKY JI0 TPETHOTO THU-
JKHSI ITICIIS 3a4aTTsl.

3eiT Kowmitery 3 mociimkeHb 0i0J0ri4HOrO
BIUIMBY 10HI3YIOYOT pamiaiii, 30cepe/pKeHri Ha BH-
BUCHHI [Iii HU3bKHX JI03 pajialiii Ha 370pOB’s, MiJACy-
MOBYE 3arajbHO MOLIMPEHY AYMKY". Y 3BiTi 3a3Haue-
HO, U0 «...TPUITYLIEHHS [0J0 T€HETUYHOTO PU3UKY
Ul JTIOIMHU 0a3yeThCsi B OCHOBHOMY Ha €KCIIEpHMeE-
HTAJbHUX JIaHUX, OTPUMAHUX Ha MiJJOCIIiJHUX TBa-
punHax». B inmomy 3BiTi MiXkHapOoIHOTO areHTcTBa 3
aromHoi eHeprii (IAEA), ska KOOpIHWHYE MOJITHKY
Opranizanii O6’ennanux Hariit Ta BeecBiTHhoi Op-
rafizanii Oxoponu 3m0poB’s m0A0 BILIMBY YopHO-
OMIIBCHKOT KaTacTpo(H, 3a3HAYAETHCS, MO «... OCKi-
JBKU Ha KUTENIB 3a0pyAHEHHX TepUTOpil [ToOTO B
VYxpaiHi| BIUIMBaIOTh JIOCHTh HU3bKI J03H, TO HEMAE
CBiT4eHb a00 BipOTiAHOCTI [BUSBJICHHS BIUIMBY] ...Ha
KUIBKICTh MEPTBOHAPO/KEHb, HETAaTHBHUX PE3yJIbTa-
TiB BariTHOCTEIA ...a60 HA 3MOPOB”S HiTeil 3aramom»™.
[IporosomenHns 1i€i No3uLii, MOKINBO, MPU3BEIO 110
3BY)KCHHS 1HIMIATHB MO0 Aociimkenb BBP Tta ix
YacTOT y perioHax, 3abpymHeHHx BHacaigok YopHo-
OounbebKoi KaTactpodu. Lle Takoxk Moxke BizoOpakaTu
CTYIIHB JOBIpH A0 iHTepIpeTarlii 3i0panux B SmoHil
JIAHUX B TIPOIIECi JOCHTIKEHb, sKi miaTpuMyBana Ko-
Micisi 3 TIpoOJieM >KepTB aTOMHHX OoMOapayBaHb
(ABCC). Iumi 3BiTH, 1110 TaKOX 0a3yrOThCS HA JaHHX
ABCC, onucyroTs 3B 130K MiK BIUIUBOM HU3BKHX 1103
pamianii Ta Mmikponedanii. [IpuuoMy nesiki 3 HUX Ha-
TOJIONTYBAJIM Ha HEOOXITHOCTI MPOBEACHHS IMOAI0HUX
JOCHIDKEeHb Yy perioHax, 3a0pyIHeHuX BHacHigok Yo-
pHOGHMIBChKOT KaTacTpodu™’. Ili pekomeHmamii He
Oynu BrioyeHi y mepenik, Hazanuii IAEA. Bcee x
KUTbKa JOCTIIKEeHb, MO0 CTOCYBAIHCH YOpHOOMIIBCH-
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Koi KaracTpodu, BKa3ylOTh Ha i BIUIMB Ha 3IOPOB’S
Ta renom moauan’> *°. Bepyun 1o yaru BBP y mo-
IWHH, MH BBaxkaemo, mo 3BiTu ABCC cTaHOBIATH
MEeBHUN iHTepec14. VYV nepmioMmy 3 HUX BUKIJIAQJCHO Je-
Taji MO0 MOMyJSIIii Ta METOMIB MociimkeHHs. [py-
THH 3BIT 30CEPEDKYETHCS HA TEPEIiKy Bajl, BUSBIIC-
HUX Y JiTeH BiJ HECTIOPiIHEHMX HIII00IB, B SKUX KO-
JeH 3 0aTeKiB He OyB IiJ BIUTMBOM CYTTEBHUX /03 pa-
miartii. MeToro mociiKeHHs 0yJI0 HalaTH HOPMaTHB-
Hi nani mogao BBP B fAnonii mopiBHSIHO 3 iHIIMMUA
KpaiHamu. 3aradbHUN BHCHOBOK 3BOJUBCS IO TOTO,
o «Obiomoriunuii BiiuB Ha BBP € myxke momaioHuMm
Ui BCiX momyJisidiit...». Ilpore, y 3BiTi Takox 3a3Ha-
4aJioch, 110 «4acToTa HOBOHapomkeHux i3 BBP Oyia
3HayHo Buiow (P>0.5) y Xipocimi (H) Tta Haracaki
(N), mix y Kype (K) — koHTpOJIBHI# MiciieBocTi. Bap-
TO 3a3HAa4YMTH, MO nepenik Bax y H-N 0yB nmoaionum
no PiBaeHchKOI 00macTi. 3okpema, cepen 26012 miteit
3 H, 30240 3 N Ta 7544 niteii 3 K Oyno BUABJICHO:
3pomeni nBifiHI (H-N — ogHa; K — sxomHO1); TpaHCO-
sumis oprasiB (H-N — 1Bi; K — xoxH071); TepaTomu (H-
N — tpu; K — sxxomnoi); BHT (H-N — 46; K — m’s11B);
ompanonene (H-N — m’stp, K — ogna); mikpouedanii
(H-N - tpu; K — sxomnoi); anodramemis (H-N — 15; K
— skomHo1); arpesii anyca (H-N — 13; K — xomHo1).
[lopiBHIOBaTH BIUIMBM HHM3BKHX 103 pagiauii Ta go-
3uMeTpiro B AmoHii Ta B YKpaiHi CKIIATHO, OCKUIBKH
B SlnoHii BIuinB OyB KOPOTKOTPUBAIMM, a B YKpaiHi
BiH € XpOHITHIM",

JlocmimKeHHsT BariTHUX JKIHOK Ta HOBOHAPOJXKe-
HUX, 10 TIPOXXUBAIOTh y HaWOUIbII 3a0pyIHEHUX pa-
miartiero perioHax BHaciigok aBapii Ha YAEC, mpose-
neHi B bemopyci, Bka3yBanu Ha MiJBUIICHHS 4aCTOTH
TUIIEHTPUYHUX Ta KUTBIIEBHX XPOMOCOM. Takox cIio-
CTEPIraJoch MIABUINCHHS YaCTOTH MHOXHUHHHUX BpPO-
JUKEHHX Baj Ta Baj KiHIiBOK'®. KoMIuiekcHe mocii-
JUKEHHS MalKe MiB-MIJIbHOHA IIBENCHKUX HITEH, Ha-
pomxenux y 1983-1988 pp., mpoaeMoHCTpyBaio, L0
y IiTeH, mIgaHux BIUIMBY pajiarii BHachigok Yop-
HOOMJIBCHKOI KaTacTpO(Gu BHYTPIIIHBOYTPOOHO MPO-
TaroM §-25 TWXKHIB TecTalii, crocTepirajuch Tipiii
pe3yibTaTH y HaBYaHHI, HK Y JITEH 3 1HIITNX KOTOPT.



Malformations in a Chornobyl-Impacted Region. Pediatrics. 2010 Apr;125(4):e836-43

Haiibinbme ypaskeHHS CIIOCTEpirajgock y BiCbMOX My-
HIATIATITETaX 3 HAWBUINUM piBHEM 3a0pymHeHHs. [1i
BHCHOBKHU CITiB3BYYHi 3 TIOTJISIIOM, IIIO BHII PiBHI Mi-
kpouedanii B ITomicci TakoX MOXKYTh OyTH CIIPHUYHU-
HEHi XpOHIYHMM BIUIMBOM 10HI3y1040i pafiamii.

BuknukatoTs iHTepec ABa AOCIHIIKEHHS, IpPOBe-
JIEHI Y MICIIEBOCTSX, PO3TAIllOBAaHUX IOOIH3y aTOM-
HUX cTaHUii: ogHe y Xandopai (CILIA), a inme — y
Cemnadinai (BenukoOpuTtanis). Ilepiie mociipKeHHs
BUSBUJIO CyTTeBHM 3B’s130k i3 BHT, omHak, aBTOpHM
HAOro BUKIIOUWIIM, HacaMIlepe] TOMY, 10 Lie cymlepe-
yisio BucHoBkaM ABCC, mpo siki #nutocs paninre.
Hpyre nocmimpkeHHsT TpOJEeMOHCTPYBAJIO CYTTEBO IIi-
JBUILECHUN PU3UK MEPTBOHApOKeHb 13 BBP, 30kpe-
Mma, BHT, Haiiyacrimioro 3 sikux Oyia BUSBICHA aHCH-
nedanis'®. Bepyun 10 ysaru ui Ta iHmi momi6ui mgoc-
TimpKkeHds, mutadHs 38’ 13ky BHT Ta HM3bKHX 1103 pa-
miamii 3aJIMIIAEThCS aKTyaanHMlg'Zl. Bineiie Toro,
napanenbHi Bucoki yacrotu BHT, mikpouedaniii Ta
MikpodTanemiii Ha Ilojicci — perioHi, 1o miggaBcs
CYTTEBOMY BIUIMBY HHM3BbKHX 03 pafiawii, € AocTaT-
HbO BaroMUM CBITYEHHSM MO0 HEOOXIIHOCTI moja-
JIBIIOTO AOCIiIKEHHS.

CTOCOBHO TEpPaTOreHHOTO BILUIMBY AJIKOTOJIIO, HE
BUKJINKA€ CYMHIBIB T€, III0 HOT0O BIUIMB y IPEHATAJb-
HOMY NepioAl NPU3BOIUTH 10 GOPMYBaHHS «PO3JaliB
(heTambHOTO ATKOTOJIBHOTO CIIEKTPY», 10 BKJIIOYAOThH
Mikporedaniro Ta MikpodTanbpMito. BiTHOCHO BHCOKa
nUTOMa Bara Mikpouedaniii npu posnaaax ¢peTaabHO-
AJIKOTOJIHOT'O CIIEKTPY, 10 Big3HA4aeThCcs y PiBHEH-
CBbKill 00MAacTi, MiAKPECIIOE BaXKIUBICTh MPOCTIEKTUB-
HUX JOCTIDKEHb Mikporedaii y 3B’s3Ky 13 TepaTo-
TeHHUM BIUTHBOM QJIKOTOJIO. Binbiie TOro, BHCOKI
yactotu BHT y PiBHeHCBKil1 061acTi TakoX HABOIATh
Ha JYMKYy MpO TMOIIUPEHHICTh Nedinury ¢donatiB —
(akTopa, II0 TaKOX MOXE HETaTUBHO BIUIMBATH Ha
cTabinpHicTh Ta BigHoBaeHds JHK moai6HO 1o Bruin-
BY HU3BKHX /103 pamiarii’>. JIo sSKoi Mipi CHHepridHHiA
BIUIMB HU3BKHX JI03 pajiaiii, BXXUBaHHS aJKOTONIO Ta
Hecradi onatiB BUpakeHui y PiBHeHCBKIN 00macTi y
Burnsiai BHT, wikpouedaniii-mikpodransmiid, Ta,
MOYJINBO, 3POIIECHHUX JIBI€EHD Ta TEPATOM, 3aJIHLIAETh-
cs HeBimomuM. OnmHaK, 0OCTaBHHH, IO CKIIATHCS Y
PiBHeHCBKIH 0071acTi, € YHIKQIbHUMH Ta CHPUSIOTH
MOIAJIBIINM JTOCIIHKEHHAM IUX (AaKTOPIB PHU3UKY.

Mono HecTadi MIKpDOHYTPI€HTIB, BOYEBHb, KO-
JTHE TIOMYJISAIIMHE JOCHiPKeHHS B YKpaiHi He Oyio
npucBsiueHo ¢onaram. 3 1HIIOr0 OOKY, BCECBITHIH
JTIOCBIJI TIOKa3ye, M0 y 0ararb0X MICIIEBOCTSAX 3 BHCO-
kumu piBHsiMu BHT BxkuBanHs (oii€Boi KHCIOTH
CYTTEBO BHIDKYE 9ACTOTy IWMX Bajg. Bpaxoyioun
BUILIEBKA3aHE, HE3aJEXKHO BiJA TMPOBEACHHS IOCIi-
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JDKEHb MIKPOHYTPI€HTIB MOKHa TNPHUILYCTUTH, IO
MPOrpaMu MO0 301UIBIICHHS CIIOKMBAaHHS (OJIiEBOT
KHUCIOTH y PiBHEHCBKiH 00acTi JOMOMOXYTh 3HU3U-
tn yactory BHT, a ToMy moBuHHI OyTH 3aIipOBaKEHI
HeraiHo. JlocmipkeHHsl XapuyBaHHSI HaceneHHs Pie-
HEHCBbKOI 00macTi HaJacTh YHIKaJlbHY MOXJIUBICTb
OIIIHUTH, SIKOFO MipOIO CIIOKUBaHHS (OTIEBOT KUCIOTH
BiunHe Ha piBHI BHT Ta iHIINX Bag po3BUTKY.
Hocmimkenns 38°s3ky BHT 3 iHmumu Bagamu,
mo He BimHOCAThes 10 BHT, Ta dhopmyBanusm Omuz-
HIOKIB y PiBHEHCBKil 00xacTi CTaHOBUTH iHTEpec,
OCKIJIBKH I1i acoliamii MOXyTh MaTH CIIJIbHI MEXaHi3-
-t
MoxnuBo IepuMM, XTO 3BEpHYB YyBary Ha
38’5130k BHT Ta omdaonene, 6y T. MakKeon (T.
McKeown), saxumii y 1953 pomi
«...4acTOTa MOEIHAHHS aHeHIedaii 3 oMmpanomene €

CTBEPIKYBaB:

Bpaxarouoio (20%)...»”°. BiH TaKoX MOMITHB 3B’SI30K
3 iHIIMMH BaJaMH CepelHbOi JIiHII Ta 3ayBa)KHB:
«...9acTOTH miadparMaabHUX KW, €KTOIi CEY0BOTO
MiXypa Ta BEJUKUX BaJ TCHITaTii TaKOXK BUIIISANAIOThH
HA/TO BHCOKHMH...». Bix 3 10 22% sumaakis®® BHT
y €Bpomi MOeAHYBATUCH 3 oMdarouene. 3a TaHUMHU
BEITMKOT0 MIDXHAPOJHOTO JOCIiKEHHS, OyJI0 BHUSB-
neHo noegnanaa BHT 3 ogHOcTaTeBME Onn3HIOKA-
MH, 0COOJIMBO 5KiHOYOI cTaTi® .

Kiracudikariiiai MoHATTS BIDIMBAIOTh HAa KaTETO-
pu3altito Baj Ta GopMyBaHHS YHI(DIKOBaHOI TiMOTE3H.
Hanpukmnan, nexto BBakae remirineptpodiro miniMa-
JIEHAM TIPOSIBOM YTBOPEHHS OJIM3HIOKIB, B TOH Hac SK
y PiBuencekiit obnacti moegnands BHT Ta omdano-
1eJie MOXe PO3MIIAAATUCS K TOpYIeHHs (HOpMyBaH-
Hst oci Tina?®. CTOCOBHO OCTAHHBOTO MH MOLIH 6 10-
JaTh y el 3BIiT IICTh JOJATKOBUX CHOCTEPEKEHD
JIETaTbHUX TOPAK0-a0JOMEHOIIM3NCIB, cepel SKUX y
YOTHPBOX 13 MIECTH TaKOX Oyna eKkTomis cepus. (cbo-
MHH PSAAOK, O3HAYEHUH JTiTeporo «N» y Tabm. 1)

Bimomo, mo dYac BWHUKHEHHS MOHO3WUTOTHHX
omu3HIoKiB (MZ) npubnu3Ho 30iraeThest 3 4yacoM iH-
akTuBallii X-xpoMocoMH Oinbliie, HiXK OJHIET 3a pas,
KOJIM EKCIIPECisi TPyNu MaTepUHCHKHUX TeHiB 1HIYKY€E
¢dopmyBaHHA 1edano-kay1aIbHOrO TPaIieHTy Ta IJia-
HY QOpMyBaHHs Tija. BUHUKHEHHS 3pOIICHUX JIBI€HD
Ta KPH>KOBO-KYIPUKOBHX TEPATOM, K OyJIO0 BHSABJICHO
y PiBHeHCBKIH 00JacTi, MOXKE pO3IJIsAaTUCA K Qop-
Ma eMOpionansEuxX aymrikanii™ . PanHe BUHHKHEH-
H1 BBP y MOHO3MroTHHMX ONM3HIOKIB Ta 3pOIICHHX
NBI€HDb € OUTHIIT TOIUPEHUM Ta Ma€ TCHACHIIIO BUSIB-
JIATHCS TUILKH B OHi€l quTHHHM 3 ABiiHI. V PiBHeH-
ChKilt 00acTi piBeHh KOHKOPAAHTHOCTI Bajs y APYyTrol
TUTUHU B OJHOCTATEBUX MBIMHIX MPHUOIU3HO HOPiB-
HIOE HyJIO0. JlocmiDKeHHS 3pOIIEHHUX IBIEHb TaKOX



Malformations in a Chornobyl-Impacted Region. Pediatrics. 2010 Apr;125(4):e836-43

MOKa3aJ1o, M0 BaJH YacTillle CIIOCTEPIraloThes y mpa-
BOTO 3 JIBiifHi, BOJHOYAC Y JIIBOTO IUIOJA Bax HE Oy-
0%, TiMOTeTHYHO, HU3bKAa KOHKOPJIAHTHICTH Bas Ce-
pen IBi€Hb MOXKE BimoOpakaTHl TOIIKOIKEHHS «BY3-
JIOBOTO TIOTOKY» €KCTPAICIIOJIIPHOT PiTUHM, IO MicC-
TUTh MOP(OTCHU Ta BBAXKAETHCS OJHIEIO 3 MEPIIUX
eMOpiOHaTBHUX TOAIN Y MOPYIICHHI MMPaBOoi-JIiBOi CH-
MeTpii. TakoX LIKABUMHU € CIIOCTEPEKEHHS J1iBOOIY-
HOT i30Mepii y MMoeHaHHI 3 MATEPUHCHKUM fiadeTom |
THUITY, 110 OYB TaKOXX BHSBJICHUH Y MiJIOCTIIHUX MH-
mieit 3 iHCYTiH-3aI€XHAM IyKpOBUM diabetom’". Joc-
JPKEHHS MOHO3UTOTHHX HUCKOPJAHTHHUX [IBI€HB 13
cuapoMoM Binemana-bekBiTa mepeBakHO >KiHOYO]
CTaTi, BUKIIUKAE TPHITYIICHHS, [0 MEXaHi3M, MMOai0-
HUW 10 iHaKTHBAIlli X-XpPOMOCOMH, MOXKE TPHU3BECTH
JI0 TECHOMHOTO IMOPUHTHHTY, 110 CIIPUYUHSE BHHUK-
HEHHSI KOMILIEKCY Bax .. ITif0MBarOun miacyMKH, pe-
KOMEH/IYEMO TIPOBEJICHHS MOMAJBIINX JTOCTIKEHb Y
PiBHeHCBKI#M 00JIacTi 1100 PaHHBLOTO BHHUKHECHHS
BaJl, aCOIIMOBAHUX 3 YTBOPCHHSM IBi€Hb, TICPEBAKHO
JKiHOYOT cTaTi.

BUCHOBOK

Yacrora BHT y PiBHeHCBKIH 00J1aCTi € TIOCTIHHO
T IBUILICHOIO, SIK 1 YaCTOTa 3POIICHUX JIBIEHb Ta Tepa-
toM. Yactora BHT Hna [lomicci € Bumor, HiX y He-
[omicci. Ile Takoxk cTocyeThes 1 4acTOTH Mikporeda-
nii ta MmikpogTansmii. JJocaimkyBaHi Baau 3yMOBIIEHI
PaHHIM MOPYIIEHHAM OJIACTOI'€HE3Y, IO MPOSBIAETh-
csl y TOLIKO/KEHHI (hopMyBaHHS Bici Tijia, yTBOPEHHI
JIBI€EHB, KPMKOBO-KYITPUKOBHX TE€PATOM, MMOPYIICHHIX
cepenHbol JIiHII, JaTrepaiizaiii Ta aHOMaJlisx JyIUTi-
KaIlii 3 aKIIEHTOM Ha YiTKUX CTAaTeBUX BiIMIHHOCTSX Y
MOIIUPEHOCTI. MOXKIJIMBUMH OOMEKEHHIMH JaHOI'O
JOCITI/PKEHHS € HeCTaya JaHUX MIOAO PiBHIB HU3BKUX
JI03 pajianii, COKMBaHHS MiKPOHYTPIEHTIB, CTYIICHS
CIIOPITHEHOCTI Ta 1HIIUX JaHMX, [0 Y MOJAIbIIOMY
MOXYTh BHSBUTH KOHTpacT Mix [lomichkuMmu Ta He-
[Monmickkumu perioHamu. OpHAaK, IO IUX Ta IHIIUX

52

(hakTOpiB PU3HKY, IO BKJIIOYAIOTH XPOHIYHUHN BILTHB
HU3BKHUX JI03 pajiallii Ta BXXUBAaHHS aJIKOTOJII0 Ha He-
HApOJHKCHUX, MOXYTh MPOSCHUTH TOAJBINI MpOCIIe-
KTHBHI JocipkeHHs. HasBHI MiclieBi pecypcu Ta 3a-
IIKaBJIEHICTh BIaau PiBHEHCHKOI 00xacTi 1010 po3-
BUTKY TAPTHEPCTBA 3 HAI[IOHAILHUMH Ta MIDKHApPO.I-
HUMU JIOCITIHUKAMH MaTUME 0€3 CYMHIBY CIPHUSTIIH-
BUi1 BIUIMB HA MOA10HI 1HIIIATUBH.

MOJISIKA

BucnoBmoeMo TOASKY YIPaBIiHHIO OXOPOHH
310poB’st PiBHEHCHKOT 00JIacHOI ep:kaBHOT aqMiHICT-
pauii, PiBHEeHCEKOMY 00JIacCHOMY KJIIHIYHOMY JIiKyBa-
JBHO- J1arHOCTHYHOMY LIEHTpY imeHi Biktopa Ilomi-
mryka Ta pooodiit rpym OMHI-Mepexi: Biktopy Ko-
BanboBy, Iropro lllymnsHcekomy, JIroOoBI €BTYIIOK
(ympaBiiHHS OXOpOHH 310poB’s PiBHEHCBHKOI oOmac-
HOI JepkaBHOI aamiHicTparii Ta PiBHeHChKHiA obmac-
HUN KITIHIYHUN JIIKYBaJIbHO- JIarHOCTHYHHUI LIEHTP
imeHi Bikropa Ilomimtyka, PiBae, Ykpaina) ta Ceprito
Jlamyenky (BonmHchke o0nacHe OUTSYE TEPUTOPiallb-
He MenuuHe o0 emHaHHS, JIymbK, YKpaina), YHiBep-
cutery lliBgernoi Amabamu, 30kpema Engony bman-
yepy Ta biny Bonry (Kadenpu Toxcukosorii HaBKo-
JHUIIHBOTO CEpeIOBHINA Ta MaTeMaTHYHOI CTaTUCTH-
ku, YHiBepcuteT IliBnenHoi Anabamu, Mo0Oin, Ana-
6amu, CLA); Kpicrini Yambepc (Kadenpa Ilemiatpii
ta IlpeBeHTHBHOI MemunuHW, YHiBepcurer CaH-
Hiero, Kanidopwnis, CIIA); Pansdpy [appyro (Ilpo-
rpamMa OioMemWYHOi aHTPOIOJIOTII Ta HeHpoOioorii,
BiHreMnToHCHKMI YHiBEpCHUTET, YHIBEPCHUTET ILUTATY
Hrro-Mopk, Birremnron, Heto-Hopk, CIIIA) Ta Tox-
¢pi Oaxni (PommiH3pka IMKOJa TPOMAICHKOTO 370-
por’si, YmiBepcuter Emopi, Atnanra, [kopmxis,
CLIA).

JITEPATYPA

JIuB. CIIMCOK B aHTJIOMOBHI# Bepcii.
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Malformations in a Chornobyl-Impacted Region

WHAT’S KNOWN ON THIS SUBJECT: No other population—based\
birth defects surveillance data applying international standards
concerning rates in Ukraine are known. Furthermore, no other
reports on chronic low-dose ionizing radiation exposure
population effects related to Chornobyl expressed as
malformations are known.

WHAT THIS STUDY ADDS: Population-based rates of NTDs and
other malformations in Ukraine that may reflect composite
impacts of low-dose radiation, folate deficiencies, and prenatal
alcohol teratogenesis are provided. This study provides a
baseline for prospective investigations.

&
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@

OBJECTIVE: One of the populations most exposed to chronic low-dose
radiation from Chornobyl (Chernobyl in Russian) lives in Polissia, the
region representing the northern half of Rivne Province (Oblast) in
Ukraine. Here the patterns and population rates of malformations are
reported and possible etiologic factors and regional contrasts are
explored.

PATIENTS AND METHODS: Malformations, as defined by international
standards, noted among all 96 438 births in Rivne between 2000 and
2006, were analyzed statistically. Contrasts of rates in Polissia com-
pared with the rest of Rivne also were investigated.

RESULTS: The overall rate of neural tube defects in Rivne is among the
highest in Europe (22.2 per 10000 live births). The rates of conjoined
twins and teratomas also seem to be elevated. In Polissia, the overall
rates of neural tube defects are even higher (27.0 vs 18.3, respectively;
odds ratio: 1.46 [95% confidence interval: 1.13—1.931), and the rates of
microcephaly and microphthalmia may also be elevated.

CONCLUSIONS: The malformation patterns observed suggest early
disruptions of blastogenesis, manifesting as alterations of body axes,
twinning, duplications, laterality, and midline formation. The results
are sufficiently compelling to justify continuing and expanding this
investigation of malformations in chronic low-dose radiation-impacted
regions of Ukraine. Pediatrics 2010;125:¢836—e843
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Outline of Ukraine, its provinces (Oblasts), and its waterways and coastlines.

In 1999, a Ukrainian population-based
malformations surveillance system
was established in Rivne and other
provinces.! The Rivne Province is lo-
cated nearly 250 km west of the Chor-
nobyl atomic power plants, and its
northern half is a region known as
Polissia. The Chornobyl explosion and
fire started on April 26, 1986, and
caused ionizing radiation-contamination
across northwestern Ukraine. In Rivne,
all Polissia counties (raions) were offi-
cially designated as significantly im-
pacted (Fig 1). In addition, the Polis-
sian radiation-contaminated  soils
have one of the highest known transfer
rates of Cs'3” from soil to the food
chain known in Ukraine.2 Recent radia-
tion surveys confirmed that ingestion
of Cs'3"-contaminated foods, in partic-
ular milk and related products, is the
main source of radiation exposures.
Since recorded history, Polissia has
been inhabited by “Polishchuks” (for-
est dwellers), whose culture has char-
acteristics in common with those of

PEDIATRICS Volume 125, Number 4, April 2010

other isolated populations. Most Pol-
ishchuks inhabit small villages and pri-
marily subsist on homegrown vegeta-
bles, animal products, home-produced
milk, and dietary supplements gath-
ered in nearby forests (from wild ber-
ries and wild mushrooms, as well as
by hunting and fishing). Polissia also
extends to adjoining provinces in
Ukraine and Belarus.

The current investigation was prompted
by persisting public concerns about the
impact of Chornobyl-related chronic ra-
diation exposure on pregnancy out-
comes and lack of population-based mal-
formations data collected according to
international standards. After 2 years
of malformations monitoring, rates of
neural tube defects (NTDs) including
anencephaly, iniencephaly, rachischisis,
spina bifida, and encephaloceles in
Northwestern Ukraine (Volyn and Rivne
provinces) were noted to be elevated.
In addition, recurrent births of
conjoined-twin sets were noted in Rivne,
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with none in 2 adjoining provinces (Volyn
and Khmelnytsky).

The goal of this report is to present
population rates of selected malfor-
mations noted during a 7-year period
of standardized data collection and to
compare and contrast these rates in
the Polissian and non-Polissian re-
gions of the Rivne Province. The spe-
cific malformations selected for com-
parison were NTDs; malformations
related to twinning including con-
joined twins, teratomas, and also mi-
crocephaly; and microphthalmia, all of
which are malformations that may be
due to prenatal exposure to ionizing
radiation and the last two (microceph-
aly and microphthalmia) can also be
due to prenatal exposure to alcohol.’

PATIENTS AND METHODS

In this report, the following conven-
tions apply: “Rivne,” unless specified
otherwise, means Rivne Province, the
capital of which is likewise named
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Rivne; Kostopil County represents a
transition zone (the soils are charac-
teristic of Polissia, but the inhabitants
are not Polischuks); Kostopil is in-
cluded in the non-Polissia category;
and “rates in Europe” refer to those
reported by the European Surveillance
of Congenital Anomalies Organization
(EUROGCAT) for 2000—2006 (excluding
instances because of chromosomal
abnormalities) ®

The malformation data presented
were derived from virtually all 96 438
infants born in Rivne between 2000
and 2006, including from pregnancy
terminations, pregnancy losses, still-
births, and live births ascertained up
to the age of 1 month. The methods
used to ascertain and classify malfor-
mations conformed to the standards
of the EUROCAT as described else-
where Infants with malformations

are computed into a single category in
a priority order reflected in data pre-
sentation. Data for infants with disor-
ders of established etiology or patho-
genesis are included in Table 1 and
excluded from calculation of rates pre-
sented in Table 2. Microcephaly is de-
fined as an occipitofrontal circumfer-
ence at least 3 SDs below the norm for
gestational age and gender of the in-
fant using standard growth curves. Mi-

TABLE 1 Individuals With Selected Malformations in Polissia and Non-Polissia Regions of Rivne, Ukraine

Polissia, n Non-Polissia, n All Rivne, n

Total Case M F Total Case M F Total M F
All births (2000—2006) 43 392 22 346 21028 53 046 27 391 25 624 96 438 49 737 46 652
NTD? 118 42 56 99 34 34 217 76 90
Craniocervicothoracic 55 20 25 43 13 15 98 33 40
Isolated 45 18 19 38 13 12 83 31 31
Anencephaly® 23 a 9¢ 10 25 m 8d 8 48 17 18
Cranio-rachischisis® 14 b 4 8¢ 10 2 4 24 6 12
High spina bifidaf 8 5 1 3 3 0 1 8 1
Not isolated 10 c 2 6d 5 n 0 3 15 2 9
Lumbo-sacral spina bifidag 43 19 18 39 17 16 82 36 34
Isolated low spina bifida 39 17 17 34 0° 14 15¢ 73 31 32
Not isolated 3 d 2 0 5 p 3 1 8 5 1
Syndromes” 1 e 0 1 0 0 0 1 0 1
Spina bifida isolated site undefined 11 2 8 4 0 1 15 2 9
Encephaloceles 9 1 5 13 4 2 22 5 7
Isolated 7 0 5 9 2 2 16 2 7
Not isolated 2 f 1 0 2 q 1 0 4 2 0
Syndromesh 0 0 0 2 r 1 0 2 1 0
Omphaloceles' 9 6 1 15 5 3 24 11 4
Isolated 4 4 0 10 4 2 14 8 2
Not isolated 3 g 0 1 4 s¢ 0 1 0 2
Syndromesh 2 h 2 0 1 t 1 0 3 3 0
Conjoined twins 2 i 0 1 3 u 0 3 5 0 4
Teratomas’ 5 1 1 2 0 2 7 1 3
Microcephaly 21 9 12 14 7 7 35 16 19
Isolated 8 2 6 6 3 3 14 5 9
Not isolated 8 j 3 5 1 v 0 1 9 3 6
Syndromes" 5 k 4 1 7 w 4 3 12 8 4
Microthalamosk 8 2 6 2 2 0 10 4 6
Isolated 2 0 2 1 1 0 3 1 2
Not isolated 6 | 2 4 1 X 1 0 7 3 4
All 163 60 77 135 48 49 298 108 126
Isolated 123 44 59 107 37 40 230 81 99
Not isolated 32 10 16 18 5 6 50 15 22
Syndromesh 8 6 2 10 6 3 18 12 5

Unique individuals (singleton, twin, or conjoined twins) of male, female, or unknown gender are included in the “total” categories.
a|ndividuals with NTDs are computed first, followed by those with omphalocele, those who are conjoined twins, teratomas, microcephaly, and microphthalmia, other concurrent
malformations are described in the Appendix (cases a—x). Appendix is published as supplemental information at www.pediatrics.org/content/full/125/4/e836.

b Acrania and exencephaly are included.
¢Inclusion of individuals who are a twin.

dInclusion of individuals who are a member of a conjoined-twin set.

¢Includes iniencephaly.
fIncludes cervical or thoracic spinal schises.

g Includes spinal schises distal to the 11th thoracic vertebra.

M Instances likely to be due to mutations, chromosomal defects and exposures to alcohol.

Excludes gastroschisis.
JAll were isolated sacrococcygeal teratomas.
KIncludes anophthalmia and microphthalmia.
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TABLE 2 Individuals With Malformations and Rates Per 10 000 Births Excluding Instances of Likely Mutations, Chromosomal Defects or Prenatal
Exposures to Alcohol

Polissia Non-Polissia All Rivne Polissia vs Non-Polissia
All, n Rate, per M/F All, n Rate, per M/F All, n Rate, per M/F pa OR® Cle
10 000 10 000 10 000

All births (2000—-2006) 43 392 NA 1.06 53 046 NA 1.07 96 438 NA 1.07 NA NA NA
NTDs 117 27.0 0.76 97 18.3 097 214 222 0.84 0.003 1.46 1.13-1.93
Isolated 102 23.5 0.76 85 16 0.97 187 19.4 0.84 0.006 1.47 1.09-1.96
Omphalocele 7 16 NA 14 26 NA 21 22 NA 0.28 0.61 0.21-1.62
Conjoined twins 2 NA NA 3 NA NA 5 NA NA 0.59 0.82 0.07-7.12
Teratomas 5 12 NA 2 04 NA 7 0.7 NA 0.15 3.06 0.50-32.1
Microcephaly 16 3.7 0.45 7 13 0.75 23 24 0.53 0.02 2.8 1.15-6.79

Microphthalmos 8 18 NA 2 04 NA 10 1.0 NA 0.03 4.89 1.04-23.03

Al 155 35.7 0.72 125 236 0.91 280 29.0 0.79 0.0003 1.52 1.20-1.91
Isolated 123 28.3 0.75 107 20.2 0.93 230 23.8 0.82 0.006 1.4 1.08-1.82
Not isolated 32 74 0.63 18 3.4 0.83 50 5.2 0.68 0.005 217 1.22-3.87

M/F indicates male/female ratio; NA, not applicable (small number of observations).

a Pvalue of Fisher’s exact test.
b 0dds ratio.
©95% confidence interval.

crophthalmia and anophthalmia were
merged into a single category, a dis-
tinction that otherwise would require
autopsy studies. Statistical compari-
sons between specific malformation
rates were made between Polissian
and non-Polissian regions by using x?
or Fisher’s exact test as appropriate,
and the unadjusted odds ratios (ORs)
and the corresponding 95% confi-
dence intervals (Cls) were calculated.

RESULTS

Table 1 lists the number of individuals
with selected malformations accord-
ing to gender, region, and overall for
2000—-2006. Table 2 lists the rates per
10000 births after exclusion of in-
stances likely to be because of muta-
tions, chromosomal defects, and expo-
sures to alcohol.

The overall rate of NTDs in Rivne was
22.2 per 10000 births. This rate is
nearly identical to the rate of 21 in
Northwestern Ukraine (provinces of
Rivne and Volyn) reported for 2000—
2002.4 The overall NTD rates in Polissia
were significantly higher than in non-
Polissia (27.0 vs 18.3) and higher than
the rates reported during the same pe-
riod in Europe by monitoring systems
with at least 50 recorded instances of
NTD. The average rate in Europe was
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9.43, and the highest was 15.34, re-
corded in Wales.® The proportions of
isolated NTDs in Polissia versus non-
Polissia were similar (86%) as were
NTD subcategories. Early detection of
NTDs (before the 28th week of gesta-
tion) was less frequent in Polissia
(69%) compared with 77% in non-
Polissia (data not shown). The overall
NTD male/female ratio was 0.84 (Table
2). Among those of known gender, 5 of
6 of the conjoined-twin sets and 3 of 4
ofthose with teratomas were girls (Ta-
ble 1 and Appendix).

The association of NTDs with omphalo-
celes was noted in 9 of 217 (4.1%) indi-
viduals with NTDs compared with the
overall omphalocele rate of 0.04% (all
instances) or 0.015% (isolated in-
stances). There were 7 individuals
with an NTD-omphalocele association.
Among those of known gender, 4 of 6
were girls from Polissia, and 1 of 2 was
a boy from non-Polissia (Appendix). In
Europe, the omphalocele rates re-
ported by the EUROCAT during the
same period (based on at least 25 in-
stances) are similar (0.02%).

Concerning twinning, 6 of 217 individu-
als with NTDs were twins, and another
was a co-twin member of a craniotho-
racopagus set with a large lumbosa-
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cral spina bifida, and an omphalocele,
whereas her cotwin was malformation-
free (Table 1 and Appendix). In addi-
tion, there were 5 other conjoined-twin
sets (a thoracopagus set with 1 co-
twin with bilocular heart, 2 thoraco-
omphalopagi, and single instances of
craniothoracopagus and omphalopa-
gus sets). The Rivne rate of conjoined
twins was 0.62 compared with 0.18 in
Europe and 0.12 inthe metropolitan At-
lanta area.’” The rates of conjoined
twins were similar in the Polissian and
non-Polissian areas, but the numbers
were very small. Regarding noncon-
joined twins, there were 757 pairs of
known gender. As shown in Table 3, 34
twins were malformed, and their co-
twins were malformation-free, 25 of
whom were of the same gender. There
were 6 twins with NTDs, 5 of the co-
twins were of the same gender, and all
were malformation-free. There were 7
sacrococcygeal teratomas for an over-
all rate in Rivne of 0.73, although pub-
lished rates have been within the
range of 0.25 to 0.50.8

As shown in Table 2, rates of micro-
cephaly and microphthalmia of un-
known etiology were 24 and 1.0,
respectively, and were significantly
higher in Polissia than in non-Polissia
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TABLE 3 Malformations Among 1514 Twin
Individuals of Known Gender and
Members of Nonconjoined Twin

Pairs
Polissia, Non- Rivne
n Polissia,  Oblast,
n n
Like-gender 260 122 282 13 542 25
Male-male 141 9 133 994 274 18

Female-female 119 3¢ 149 4¢ 268 7
Unlike-gender 92 57 123 48 215 9
All twin pairs 352 17 405 17 757 34

aNumber of twin individuals with malformations (exclud-
ing first-degree hypospadias); all cotwins were
malformation-free.

b Anencephaly, microtia-atretic ear canal, esophageal
atresia and tetralogy of Fallot, 3 instances of ventricular
septal defect, undefined cardiac malformation, Down syn-
drome, and balanic hypospadia.

¢ Craniorachischisis, cardiac malformation, and polycys-
tic kidney.

dTwo instances of anencephaly, ventricular septal de-
fect, 3 instances of balanic hypospadia, jejunal atresia,
penoscrotal hypospadia, and right upper limb reduc-
tion anomalies.

¢ Dandy-Walker syndrome, single cardiac ventricle, ven-
tricular septal defect, and low spina bifida.

A male with congenital hydrocephalus, a male with ven-
tricular septal defect, a female with an abdominal wall
defect, a male with severe left uretherohydronephrosis,
and a male with amniotic band syndrome.

€A male with cardiac malformation; a female with low
spina bifida; a male with Down syndrome; and a female
product of in vitro fertilization with an absent shoulder,
forearm, femur, and cystic hygroma.

(3.7vs 1.3, respectively; OR: 2.8 [95% Cl:
1.15—-6.79] and 1.8 vs 0.4; OR: 4.89 [95%
Cl: 1.04-23.031). The combined fre-
quency of microcephaly and microph-
thalmia (which can result from ionizing
radiation) was likewise significantly
higher in Polissia versus non-Polissia
(5.5 vs 1.7, respectively; OR: 3.3 [95% Cl:
1.52—7.02])

DISCUSSION

The risk factors in Rivne manifested as
malformations include, among others,
low-dose ionizing radiation, prenatal
alcohol exposure, and, in view of the
high prevalence of NTDs, probably fo-
late deficiency. These factors can dis-
rupt embryonal development before
the third week after fertilization.

A report by the Committee on the Bio-
logical Effects of lonizing Radiations,
focused on health effects of low-level
exposures, summarized prevalent

views.? Authors of the report noted
that “the estimates of genetic risks in
humans are based primarily on exper-
imental data obtained with laboratory
animals.” Authors of another report
by the International Atomic Energy
Agency, which coordinates United Na-
tions and World Health Organization
policies on Chornobyl health effects,
asserted that “because of the rela-
tively low doses to residents of con-
taminated territories [in Ukraine, that
there is] no evidence or likelihood [of
detecting effects] ... on the number of
stillbirths, adverse pregnancy out-
comes ... or overall child health.”10
This position statement may have had
a chilling effect on initiatives focused
on investigations of malformation pat-
terns and rates in Chornobyl-impacted
regions and may reflect a reliance on
interpretations of data collected in Ja-
pan by investigators sponsored by the
Atomic Bomb Casualty Commission
(ABCC). Other reports, also based on
ABCC data, described the association
of ionizing radiation exposure with mi-
crocephaly, and some of them have
stressed that similar studies are de-
sirable in Chornobyl-impacted areas."
Such recommendations were not in-
cluded among those endorsed by the
International Atomic Energy Agency.
However, several Chornobyl-related in-
vestigations have pointed toward its
impact on human health and the ge-
nome.'213 With respect to human mal-
formations, 2 ABCC reports are of in-
terest." The first provided details of
the methods and population studied,
and the second report was focused on
the array of malformations noted
among children of nonconsanguine-
ous parents, neither of whom were ex-
posed to significant doses of radiation.
The aim of the investigation was to pro-
vide normative malformations data for
Japan for comparison with other coun-
tries. The overall conclusion was that
“the biological impact of congenital
malformations is very similar in all
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populations.” However, the report also
noted that “the frequency of mal-
formed infants was significantly
higher (P << .05) in Hiroshima and Na-
gasaki than in Kure (a control site). It
should be noted that the array of mal-
formations in Hiroshima-Nagasaki was
similar to that in Rivne. Specifically,
among 26012 children from Hiro-
shima, 30 240 from Nagasaki, and 7544
children from Kure, there were con-
joined twins (Hiroshima-Nagasaki, 1;
Kure, 0), situs inversus (Hiroshima-
Nagasaki, 2; Kure, 0), teratoma
(Hiroshima-Nagasaki, 3; Kure, 0), NTD
(Hiroshima-Nagasaki, 46; Kure, 95),
omphalocele (Hiroshima-Nagasaki, 9;
Kure 1), microcephaly (Hiroshima-
Nagasaki, 3; Kure, 0), anophthalmia
(Hiroshima-Nagasaki, 15; Kure, 0), and
atresia ani (Hiroshima-Nagasaki, 13;
Kure, 0). Comparisons of low-dose ra-
diation exposures and dosimetry in Ja-
pan and in Ukraine are complex; in Ja-
pan exposures were acute and in
Ukraine exposures are chronic.'

With respect to Chornobyl, investigations
in Belarus of pregnant women and new-
borns residing in the most severely im-
pacted regions by radiation suggested
an increase of the frequency of dicentric
and ring chromosomes. Also noted was
an increase in frequency of multiple con-
genital malformations and limb de-
fects.'”® A comprehensive investigation
of nearly half a million Swedish chil-
dren born between 1983 and 1988
demonstrated that those in utero ex-
posed at ~8 to 25 weeks of gestation
during the Chornobyl accident had
worse school outcomes than other
birth cohorts. The impact was greatest
inthe 8 municipalities with the highest
level of fallout.'s Such findings are con-
sonant with the view that the higher
microcephaly rates noted in Polissia
may also be because of chronic expo-
sures to ionizing radiation.

Two investigations focused on areas in
proximity to atomic nuclear plants,
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Hanford, California, and Sellafield,
United Kingdom, are of interest. The
first investigation found a significant
association with NTDs, which was dis-
missed by the authors primarily be-
cause it contradicted conclusions
based on ABCC data mentioned earli-
er."” The second investigation showed
a significant increased risk for still-
births with congenital anomalies, in
particular NTDs, most of which were
anencephaly.’® Taking into account
these and other similar investigations,
the question of a low-dose radiation
NTD association remains extant.'®-2' In
addition, the concurrent higher fre-
quency of NTDs, microcephaly, and
microphthalmia in Polissia, a region
significantly exposed to low-dose radi-
ation, is a finding sufficiently compel-
ling to call for additional study.

Concerning the teratogenesis of alco-
hol, it is beyond dispute that prenatal
exposures give rise to fetal alcohol
spectrum disorders, which include mi-
crocephaly and microphthalmia. The
relatively high proportion of micro-
cephaly in combination with fetal alco-
hol spectrum disorders noted in Rivne
underscores the importance for pro-
spective investigations of microceph-
aly to include a focus on alcohol tera-
togenesis. Furthermore, high NTD
rates in Rivne also suggest that folate
deficiency may be prevalent, a factor
that also may negatively affect DNA sta-
bility and repair, in a manner similar to
exposures to low-dose radiation.22 To
what extent synergistic effects of low-
dose radiation, alcohol consumption,
and folate deficiency are expressed
in Rivne as NTDs, microcephaly-
microphthalmia, and perhaps con-
joined twins and teratomas remains
unknown. However, the circumstances
in Rivne are unique and favorable for
concurrent investigations of these risk
factors.

Regarding micronutrient deficiencies,
apparently none of the population sur-
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veys in Ukraine focused on folates. On
the other hand, worldwide experience
shows that in a variety of areas with
high NTD rates, folic acid consumption
significantly reduces the occurrence
of these malformations. Likewise,
and irrespective of a micronutrient
survey, programs to increase folic acid
consumption in Rivne are expected to
reduce NTD rates and should be imple-
mented without delay. However, a nu-
trition survey in Rivne offers a unique
opportunity to assess to what degree
consumption of folic acid affects rates
of NTDs and other malformations.

Investigations in Rivne of associations
of NTD with non-NTD malformations
and with twinning are of interest be-
cause such associations may suggest
shared mechanisms.-?"  Probably
among the first to stress the NTD-
omphalocele association was Mc-
Keown, who in 1953 stated that “the fre-
quency of association of anencephalus
with exomphalos is striking (20%).”2°
He also noted the association with
other midline malformations and
noted that “the incidence of diaphrag-
matic hernia, ectopia vesicae, and
severe genital malformations also
seems to be unduly high.” In Europe,
among patients with NTDs, the associ-
ation with omphaloceles was noted in
between 3% and 22% of instances.? A
large international investigation of
NTDs demonstrated an association
with twin members of like-gender
pairs, particularly in girls.2

Classification notions affect categori-
zations of malformations and formula-
tion of unifying hypotheses. For exam-
ple, some regard hemihypertrophy as
aminimal form of twinning, whereas in
Rivne, NTDs-omphaloceles could be
viewed as disruptions of body-wall
formation.28 Applying the latter sense,
6 additional observations of lethal
thoraco-abdominoschisis, among
which 4 also had ectopia cordis (a sev-

61

ARTICLES

enth instance is case “n” in Table 1),
could be added to this report.

It is generally accepted that monozy-
gotic twins arise near the time of inac-
tivation of an X chromosome in excess
of 1 atthe time when expression of bat-
teries of maternal effect genes are
inducing the formation of the cephalo-
caudal gradient and body-plan forma-
tion. The occurrence of conjoined
twins and sacrococcygeal teratomas,
as noted in Rivne, can be viewed as
forms of embryonal duplications.2930
Early malformations in monozygotic
twins and conjoined twins are more
common and tend to affect only 1
member of the twin set.’' In Rivne, the
concordance rate for malformations
in like-gender co-twins is near 0. Stud-
ies of conjoined twins also showed
that malformations preferentially af-
fect the right-side co-twin, whereas the
left co-twin was malformation-free.s?
Hypothetically, the lack of concor-
dance for malformations in twins may
reflect alterations of “nodal flow” of ex-
tracellular fluid containing morpho-
gens and regarded to be among the
first left-right symmetry-breaking em-
bryonal events.33% Also of interest are
observations of left-isomerism se-
quence associated with maternal type
1 diabetes, also noted in insulin-
dependent diabetes mellitus mouse
models.% Observations of monozygotic
discordant twins with Wiedemann-
Beckwith syndrome, preferentially in
females, prompted the suggestion
that a mechanism similar to
X-chromosome inactivation may result
in genomic imprinting, causing the
malformation complex.3 In summary,
additional investigations in Rivne con-
cerning early malformations associ-
ated with twinning and female prefer-
ence are indicated.

CONCLUSIONS

The NTD rates in Rivne are persistently
elevated, and the rates of conjoined
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twins and teratomas also seem to be
elevated. The rates of NTDs in Polissia
are higher than in non-Polissia, and
rates for microcephaly and microph-
thalmia likewise seem to be elevated.
The malformation patterns observed
suggest early disruptions of blasto-
genesis, manifesting as alterations of
body axes, twinning, sacrococcygeal
teratomas, midline, laterality, and du-
plication anomalies with attention to
gender preference. We admit that the
limitations of this study include a lack
of dataregarding levels of low-dose ra-
diation, consumption of micronutri-
ents, degrees of consanguinity, and
other data that may further define con-
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Supplemental Information

APPENDIX Clinical Highlights of Individuals, Twins and Conjoined Twins with Malformation Complexes

POLISSIA NON-POLISSIA
Neural Tube Defects Neural Tube Defects
a* AN, TW, disc M-M. m 1 AN, TW, dis¢c M-M.
b CRA, TW, disc F-F. 2 AN, TW, disc M-M.
¢ 1CRA, OM, bilocular heart, F. n 1CRA, abdomenoschisis, unk.
2 GRA, OM, ocular proptosis, F. 2 GRA, esoph atr, F.
3 CRA, CL/P, F. 3 CRA, right multicystic kidney, F.
4 AN, H-SB, bilat red forearms-legs, amb. 4 AN, esoph atr, F.
5 AN, acrania, OM, unk. 5 AN, acrania, GL/P, unk.
6 AN, MOPHTH, anotia, F. o 1L-SB, TW, disc F-F.
7 H-SB, iniencephaly, OM, F. 2 L-SB, TW, F disc F-M.
8 H-SB, thoracolumbar, OM, CTW, disc F-F. p 1L-SB, OM, CHD (hypopl L heart), M.
9 H-SB, OM, pentalogy of Cantrell, M. 2 L-SB, OM, cong hydrocephalus, diaphr hernia, unk.
10 H-SB, cong Hydrocephalus, hypopl legs, M. 3 L-SB, diaphr hernia, anal atr, M.
d 1L-SB, MIC, CL/P, M. 4 L-SB, red legs, F.
2 L-SB, bilat CL/P, red legs, M. 5 L-SB, VSD, short L tibia, M.
3 L-SB, hypopl left kidney, unk. q 1EN occipital, VSD, M.
L-SB, Fetal Alcohol Syndrome (FAS), cong hydroceph, F. 2 EN frontal, amniotic bands, red limbs, unk.
f  1EN occipital, OM, short vertebral column, unk. r 1EN occipital, fam Meckel synd (related to r2), M.
2 EN occipital, L multicystic kidney, M. 2 EN occipital, fam Meckel synd (related to r1), unk.
Omphaloceles Omphaloceles
¢ 1 0M, CL unilat, trefoil calvarium, CHD, unk. s 10M, post cranial fossa cyst, diaphr hernia, bilat clubhands, unk.
2 OM, trefoil calvarium, unk. 2 OM, Pentalogy of Cantrell, TW, disc M-amb.
3 OM, CHD (common truncus arteriosus), F. 3 OM, deformed lumbo-sacral spine and ankle joint, unk.
h  10M, Patau synd (clindx), M. 4 OM, CL/P bilat, postaxial polyd hands, single umbilical artery, F.
2 OM, Beckwith Wiedemann synd, M. t OM, Patau synd (clindx), M.
Conjoined Twins Conjoined Twins
i 1CTWthoracopagus, disc F-F. u 1 CTW thoraco-omphalopagus, CHD (bilocular heart), disc F-F.
2 GTW omphalopagus, unk-unk. 2 GTW cranio-thoraco-omphalopagus, disc F-F.
Microcephaly 3 GTW thoraco-omphalopagus, disc F-F.
j 1 MIG, agen corpus callosum, GL/P, hypopl L heart synd, F. Microcephaly
2 MIC, CL/P bilat, microgyria, microtia, VSD, hand polydactyly, F. v MIC, preaxial polyd, F.
3 MIC, MOPHTH, renal hypopl, single umbilical artery, Right hip dislocation, F. w 1 MIC, Seckel synd, M.
4 MIC, hydroceph, agen corpus callosum, esoph atr, R descending aorta, L kidney apl, F. 2 MIC, Down synd (clindx), F.
5 MIC, hydrocephalus, mult jejunal atr, M. 3 MIC, FAS, MOPHTH, M.
6 MIG, GLFT right, F. 4 MIC, FAS, GP, F.
7 MIC, esoph sten, diaphragmatic hernia, M. 5 MIC, FAS, ASD (ostium secundum), M.
8 MIC, VSD, ASD (ostium secundum), M. 6 MIC, FAS, VSD, ASD (ostium secundum, pulmonary sten), F.
k 1 MIC, Cri du Chat synd (46,XX, 5p-), M. 7 MIC, FAS, VSD, M.
2 MIC, Cornelia De Lange synd, F. Microphthalmia—Anophthalmia
3 MIC, FAS, hydrocephalus, hydroureter, M. x MOPHTH bilat, VSD, M.
4 MIC, FAS, M.
5 MIC, FAS, M.

Microphthalmia—Anophthalmia
I 1 MOPHTH, cong Ankyloblepharon, syndactyly 3—4 R fingers, M.
2 MOPHTH, cong cataract, glaucoma, hydrocephalus, CP, atr ext acoustic meatus, F.
3 MOPHTH, CL, red R upper limb, lordosis, epispadia, cryptorchidism, M.
4 MOPHTH, cong hydrocephaly, CHD (Pentalogy of Fallot), F.
5 MOPHTH, CHD, F.
6 MOPHTH, cong glaucoma, CHD (dextrocardia), macrocephaly.

Abbreviations: agen, agenesis; amb, ambigous genitalia; AN, anencephaly; apl, aplasia; ASD, atrial septal defect; atr, atresia; bilat, bilateral; CHD, cardiac malformations; CL, cleft lip; clindx,
clinical diagnosis, implies no karyotype; CL/P, cleft lip and/or palate; cong, congenital; CRA, cranioschisis; CTW, conjoined twins; diaphr, diaphragm; disc, discordant; diloc, dislocation; EN,
encephalocele; esoph, esophagus; excl, excludes; ext, external; F, female; fam, familial; FAS, Fetal Alcohol syndr; H-SB, cervical—thoracic spina bifida; hydroceph, hydrocephalus; hypopl,
hypoplasia; incl, includes; L, left; L-SB, lumbar—sacral spina bifida; M, male; MIC, microcephaly; MOPHTH, microphthalmia or anophthalmia; mult, multiple; N, count of individuals; NTD, neural
tube defects; OM, omphalocele; polyd, polydactyly; post, posterior; R, right; red, reduction; SB, spina bifida; sten, stenosis; synd, syndrome; TW, twins; unk, unknown gender; unilat, unilateral;
VSD, ventricular septal defect.
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Bbaacronarii i mikpouedasisi B perioni YKpainu, o nocrpakias
BHACJIII0K HopHOOMJIBCHKOI KaTacTpodu
(English version - p. 145)

Bomomumup BepTeneuLKHﬁl’z, JIr060B €BTy1_HOK2'3, Haranis 3HMaK—3aKyTHs{2’4, Bia Bour>®,

3opsana Cocunrox™?, Cepriit Jlamuenko®, Xomri Xo6apt’

1 N 5 . 6 . . . .
Kageopa meduunoi eenemuxu, “mamemamuru i “cmamucmuxu Yrieepcumemy Ilig0ennoi Anabamu (m. Mobin,

wmam Anabama, CILIA); *Mixcnapoonuii 6aazoditinuti pond «OMHI-mepexca ona dimeiy, *Pisnencoruii obnac-

. .. .. . . . . 4 .. . .
HUU KIIIHIYHUU ﬂleGa]leO'()l(lZHOCmM'{HMM yernmp (M Pl@He, prCllH(l, XMQ]ZbHHL!bKMM MICOKUU nepunamdaibHuu

. . 7 .
yenmp (M. XmenvHuyvkuti, Yrpaina); '[Jumocenemuuna nabopamopis xagpedpu namonoii MeouuHo2o yeHmpy

Yuieepcumemy Miccicini (m. [orcexcon, wiumam Miccicini, CLIIA)

TE31

Jane momynsIiiiHe NECKPUNTHBHE €IIiJeMioio-
TiYHE TOCIIDKEHHS TIOKa3ye, IO YacTOTH 3POICHIX
ONU3HIOKIB, TEPAaTOM, BaJl HEBPAJIbHOI TPYOKH, MIKpO-
nedami 1 wikpodTanemii B PiBHeHChKil oOmacTi
VYkpainu € cepen HaiBuiux B €Bpomi. PiBHeHChka
00acTh 3HaxoauThes Ha Biactani 200 kM Big YopHo-
OMIBCHKOT aTOMHOI eNeKTpOocTaHIlii, a ii miBHIYHA
yacTUHa — perioH, Bimomu# sk [lomiccs, — 3HA4YHO
3a0pyaHEeHa 10HI3YIOUO0 pajiali€eo.

YacToTy Bajg HEBPAIBHOT TPYOKH, Mikporedarii i
Mikpodranemii B lomicci € cTaTHCTUYHO JOCTOBIPHO
BMII, HIK B IHINIK 4JacTwHi oOnacti. JocmimkeHHs
PpO3Mipy TOJIOBU AiTEH MPH HAPOHKECHHI MOKA3aJIo, 110
00BiZ TOJOBH CTAaTUCTHUYHO ITOCTOBIPHO MEHIMUH Y
XJIOMYMKIB 1 y JIBYATOK, HAPOKEHUX MaTEepsAMH, SIKi
MIPOKHUBAIK B 0HOMY 3 [lomichkux paiioHiB, y TIOpiB-
HSTHHI 3 THMH, 10 TTPOYKUBAITN B 00JJaCHOMY IICHTPI.

VYci mi CcHocTepeskeHHs AAl0Th MIAIPYHTS A
NPOBEJICHHS MPOCHEKTUBHUX JOCTIIKECHb TUITY IIPH-

YUHA-HACIIOK» 3 METOK0 IX MiATBEPPKCHHS 1 BCTa-
HOBJICHHS TIPUYIHH.

IlepeBarn maHOTO MAOCHTIIKEHHS IMIOJSATAIOTh B
TOMY, II0 BOHO TPYHTYETHhCS HA MIXKHAPOJHUX CTaH-
JIapTax, sKi iCHYIOTh B €BpOIT, a TaKOoXX Ha IaHUX,
3i0paHuX Mij Yac AECATUPIYHOTO MOHITOPHHIY BpO-
JDKEHUX aHOMAJIiil B JIBOX BEIMKHUX 1 BIAMIHHHAX OJHA
BiJl 1HIIOI TOmyJsiiiii. OOMEeKeHHsI I[bOTO JOCIIIHKCH-
HS, SIK 1 yCiX IHIIUX ACCKPUIITHBHUX €IiIeMionoriy-
HUX JTOCIIDKEHB, MOJISTaE B TOMY, IO BUSABJICHI MpHU-
YUHHO-HACIAKOB] acorjamii BUMararTh ITOLAIbIIOL
OIIHKM TUIIXOM TPOBEACHHS JOIATKOBHUX IIPOCIEK-
THBHUX JOCTIKEHb CHEMU(MIYHUX TEPaTOTCHHHIX
¢akTopis.

KJ/JIIOYOBI CJIOBA

Congenital malformations (BpomkeHi manbhop-
Marrii), blastopathies (Gmacromarii), sex ratio (cmiB-
BIJJHOIIEHHs cTati), ionizing radiation (ioHi3yro4a
panianist), Chornobyl (HopaoOuins).

BCTYII

Yopuobunbschka katactpoda 1986 poky B Ykpai-
Hi (pociiicbkoro - UepHOOBIIBCKAA) € OTHIE0 3 HaMbi-
JBIIUX KaTacTpod, CHPUYMHEHHUX JIIOJWHOIO, SKa
BIUIMHYJA 1 MPOJOBXKY€E BIUIMBATH Ha 370POB’sl, €KO-
JIOTIYHY YHCTOTY Ta colliajbHe Onaromoiryddst Oara-
THOX TOKOJIiHb KYJIBTYPHO 1 €THIYHO Pi3HOMaHITHOTO
HaceneHHs. JlexTo Ha3uBae YOpHOOUIBCHKY Tpareio
«TIPUPOIHUM EKCTIEPIMEHTOMY i, sIK BKazaHo y Garru-
to Ta in. (1999), Taki nmoxii HagAIOTh YHIKATBHI MOX-
JUBOCTI TSI BUBUEHHS OiOMEIMYHHUX IPOIIECIB, €TIO-
Joril 1 maToreHe3y 3aXBOPIOBAHb y HACEJCHHA 3 Pi3-
HOIO €THIYHOI0 Ta TEHETUYHOI0 CTPYKTYPOIO 1 SKe
MPOKUBAE B 0COOIMBHUX yMOBax. Y Wil cTaTTi miaBe-
JeHi MiJCYMKH AOCIiIKEHHS, METOIO SIKOTO € BU3Ha-
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YEeHHS! MOMYJISAMIMHOI YaCTOTH 1 CTPYKTYPU BpOJIKe-
Hux Baj po3Butky (BBP) y PiBHeHchkili oGmacTi
VYxpainu nporsirom 2000-2009 pokis. Xoua i iCHYIOTb
JIBI OJIHOYACHO Jit0Yl IJCHTUYHI MOMYJAIiiHI Tpo-
rpamu MoHiTopuHTy BBP B XMenpHuUIBKIH Ta Bo-
JIMHCBKIN 00JIacTsX, 3 SKUMH MeXye PiBHEHCBKa 00-
JacTh, L MyOmiKamis 30Cepe/KYeThCSl Ha cIiocTepe-
XKEHHSX, KOTpi Oynu 3i0pani B PiBHeHChKil obiacTi.
TepMiH «OmacTomnarii» BUKOPUCTOBYETHCS B 3ar0JIOB-
Ky Ii€i cTaTTi s TOro, o0 makpecauTH, mo BBP
NPUCYTHI 10 iMIUTAHTaIil eMOpiOHY i OpraHOTreHe3y,
e TOHATTSA Oyne AeTajpHINIe pPO3TISHYTE Ii3HIMIe.
Hackinpky HaMm BiZIOMO, HEMA€ 1HIIMX MOMIOHUX IIO-
MyJSIIHHAX JOCTIIKEHb 4acToTH 1 cTpykrypu BBP,
sKi O TPYHTYBaJIHCh Ha MDKHApOJHUX MeToaax i ¢o-



KyCYBaJIlICh Ha TEPUTOPIi, [0 3HAXOIUTHCS BIITHOCHO
HEJAJIeKo BiJl emineHTpy YopHOOMIBChKOI KaTacTpo-
¢dhu 1986 poky i 3a3HaNa 3HAYHOTO BIUIMBY 10HI3YI0UO1
paniarmii (IP) (Mamronok 1). IliBHiuna gactmHa PiB-
HEHCBhKOI 00NacTi — me paioH 3a00II0UEeHUX JIiCiB
Bigomuii sk Ilojiccs, HaceleHHs SIKOrO BiJIOME SK
[Momimyku. Tak cTanock, 10 Onagy YOPHOOUIBCHKOT
IP nmepeBaxkno cranucs B PiBuencekomy Ilomicci, sike
B nojansiiomy Oynemo HaszuBatu PiBae—IT abo mpoc-

to [lomices (3ayBaxkTe, IO € TAKOXK MOJICHKI paliOHH

Perionu
4 Tonicexi rpynTu
B4 3a6pynneni YopHOGHIBCHKOIO Paiallicio 30HH
L] me-Tomices
& Aromui €JIEKTPOCTAHIIIT
Q 30HH 3 pajiycoMm
30 kM

W M. PisHe (oOnacHuii 1ieHTp)

e

Binnaneni momickki paiioHu

1 — 3apiuHEHCHKHI

2 — JTyOpoBHUIIbKUIA

3 — PoxuTHEHCHKHIT
IHmi micus

V — Bonompumupeuskuii paifon

K — M. Ky3nenoscsk - AEC

O - Octpo3skuii paiion

Kh — m. Hetimuna — Xmensaupka AEC
a, b, ¢ — piuku Ipum’ste, Ctup i Topuns

BOJIMHCbKA
OBJIACTb

TEPHOMINIbCbKA
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y Bomunchkilt, JKuromupcerkiii Ta KuiBcbkiit obmac-
Tsx). Hemousickki palioHM B MOAANBIIOMY OYyJIeMO
HasuBaTH PiBHe-nll, BOHW mmmanwcs MEHIIOMY
BIMBY YopHOOMIKCHKOI [P. 3acmyroBye Ha yBary Te,
o ImyOJiKaIlii Ha II0 TeMy PiIKO BKa3yIOTh Ha KOHT-
pactu Mixk Pisue-II i PiBme- ulIl (Zamostian Tta im.
2002; Likhtarev ta in. 1996, 2000). ITomiccst MoxHa
BiTHECTH /O 3a00JI0YEHOi MICIIEBOCTI HABKOJIO PiKH
[Mpun’ate, B cTapiii MeqUuHil JiTepaTypi HOTO TaKOX
nasuBanu [lomicee, I[Tonecwe, ITonecckuit un Ionecke.

XUTOMUPCBHKA

XMEJNIbHULIbKA
OBJIACTb

OBJIACTb

Manionox 1. Cxemamuune npedcmasienus pationie Pisnencokoi obaacmi. Brazani pationu, wo maoms Ilonicoki

epyHmu, i mi, wo oQiyitino eusHaueri 3aopyonenumu Yoprodbunscororo ionizyrouoio padiayicio. Taxoow nokasami

mepumopis ““‘oanexoeo” Iloniccs, micye po3mauty8ants AMOMHUX eeKMPOCMAHYIL I OCHOBHI PIUKU Pe2ioHy.

B miit cTarTi, SKIIO He 3agBieHO iHakiue, [Tomic-
Cs BHUKJIIOYHO BigZHOCUTHCS 10 PiBue-II, Ginmbin mera-
JTHHO BOHO omucane B Jlomatky. Tyt Mu oOMexkuMocs
3a3HAYCHHSIM, IO KOpiHHE HacejeHHS PisHoro-I1
Bigome sk [lominyku i o BOHO Ma€e XapaKTepUCTHKU
130JIAITY, IO CIIOKMBAE 3A€OIIBIIION0 MiCIIeBi BHPO-
IICHI TPOJIYKTU Ta BUKOPUCTOBYE MAIMBO, 320pyIHEHI
pamionykiigamu. [lomnryku IpoIoBXKYIOTh BIUXATH 1
CHOKMBATH PAJIOHYKIIIU 1 Bce Olbla YyacTHUHA JIFO-
JIell 3HAXOAATHCA MiJ] X €0 BiJ] CAMOTO HApPOJIKCH-
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HA. binmbie Toro, 3pocTae KinbKiCTh BariTHUX JKiHOK 3
[omiccst, B Tinmi SIKMX 1HKOPHOPOBaHI pagiOHYKIiAW 1
AKi III0Th BHYTPIITHROYTPOOHO Ha iX Iie HEeHapoJ[Ke-
HUX JOiTed. 3HaYyHa YMCENIbHICTh 1 0Ope BU3HAYCHA
MPHUPOJIA TOJIIIYKIB CHPHUSIOTH MPOBEIEHHIO JOBIOT-
pUBaIUX TOCIIKEHB 370POB’ S 1 TEPATOTCHHOTO TOC-
TIHHOTO BIUTMBY Majux 1103 IP.

B miit crarTi Mu TATBEPIIKYEMO 1 AOTTOBHIOEMO
pe3yJabTaTH MOMEPEIHIX OCTiKeHb B PiBHEHCHKIi
o0macTi, AKi MPOJEMOHCTPYBaIU MiABUIICHHS IOIMY-



TSAIIAHOI 9acTOTH BpOKeHHX aHomaiiid (BA), i mo-
JAEMO TIOYATKOBI PE3yJIbTaTH cepii OMUTyBaHb, SKi
cepel iHIMX IPUIUH MOXYTh BimoOpakaTu BILUB 1P
(Yuskiv ta in. 2004; Wertelecki 2010).

Kpim PiBHEHCBKOI 00MacTi, MU MiATPUMYEMO TIO-
MyJSIiAHI CHCTEMH MOHITOPUHTY BA B IBOX cycimHix
obnactax (BonuHCBKil 1 XMENBHUIBKUN), SKi TaKOK
IPYHTYIOTBbCS Ha MDKHAapOAHUX CTaHIapTax 1 3a Jo-
MOMOT'0I0 MIDKHApOJHOIro mapTHepcTBa. Ha 1riit 6asi
Oyna crBopena OMHI-mepeka, HempuOyTKOBa MiX-
HapoJHa opraHisaiis, 3apeectpoBana B Kuesi (Wer-
telecki 2006). Il myOumikallist TOJOBHMM YHHOM CTO-
CYETBCS CIIOCTEPEXXEHb Yy PiBHOMY, siKi 4yac BiJ 4dacy
JIOTIOBHIOBAJTUCh JIOCTIDKEHHSAMH B JBOX CYCIIHIX
obnactax. 3aBmanHs OMHI-mepexi BKJIIOYAIOTh
CIPUSHHSA BIIPOBADKEHHIO 1 MIATPUMKY MIKHAPOIHHIX
JOCIIDKEHb Ta TYMaHITaAPHOTO MapTHEPCTBA 3 METOIO
BU3HAYEHHS NPUYMH 1 MOKPAICHHSA JIKYBaHHS Ui
MiHIMI3alii HacHiakiB Ta 3amobiranias BA. YV PiBuen-
cbKil obxacti nenrp OMHI-mepexi posramoBanuii B
MEINKO-TeHETUYHOMY LEHTpPi 0OJaCHOTO KIIIHIYHOTO
JKyBaJIbHO-JIarHOCTHYHOTO LEHTPY, SKUM Hazami
Oyne nasuBatucsi OMHI-uentpom abo [iarHocTuu-
HUM LEHTPOM. BIIEBHEHICTh y BaXKIMBOCTI HAIIUX
CIIOCTEpEKEHb 0a3yeThCs HE TIIBKM Ha pe3yibTaTax
JIBOX TIOTIEPEIHIX JOCITIKEHb, ajle i Ha CITiB-TIaliHHI
CIPUSTIUBUX 00CTaBUH B PiBHEHCHKIN 00nacTi - 1mo-
MyNSAidHIE MOHITOpHHT BA mMO€THYETHCS 3 iCHYIO-
YUMHU KITIHIYHHMH TIOCITyraMu i mporpamamu B cgepi
CYCIIITLHOTO 3JI0POB 5.

METOJH TA 3BIP JAHHUX

B 1999 poui Mu po3poOHiIN Ta MPOTECTYBaH
(hopMy MOBITOMIIEHHS PO HAPOJPKEHHS IUTHHH, SKa
OJIHOYACHO BimmoBimana morpebam MiHicTepcTBa
OXOpPOHH 37I0pOB’sl, OOJACHUX YIIPABIiHb OXOPOHHU
310poB’st Ta 300py maHux mpo BA. Mexi i mponeaypu
300py nmaHuMX Ta aHanizy BA BigNoOBiZamOTh THUM, IIO
sarBepkeHi B EUROCAT (European Surveillance of
Congenital Anomalies - €Bporneiicbkiii MOHITOPUHT
BpoukeHux anomaniii) i B ICBDSR (International
Clearinghouse for Births Defects Surveillance and
Research —Mix-HapoaHa majaTa CHCTEM MOHITOPHH-
Iy Ta JociiukeHHs BpokeHux Bam). OMHI-mepexa
CTajia MOBHONPaBHUM TIAPTHEPOM LIUX OpTaHi3allii.

[licng cxBanmeHHS YKPaiHCBKUMH — OpraHaMH
yrpaBiiHHS 0X0poHH 370poB’s B 2000 porti odiriitHO
po3mnoyaro 30ip momyJasALidHUX naHux npo BA, sikuii
TpuBae i B gaHmi dac. Heonaromorum PiBHEHCHKOL
o0JacTi BiIMOBIAHO /IO HaKa3y yI-paBIiHHSI OXOPOHHU

3,[[0p0B’5[ 3allIOBHIOIOTH HOBiHOMHeHHH npo Hapo-
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JOKCHHS JIMTHHU, SIK€ MOXXHA BBaXXaTH PO3MIMPEHUM
CBIJIOIITBOM PO HAPOKCHHSI.

Le nmochimxenHs: (oxycyeTbcs Ha BH3HAYCHHI
NOMYJSIMIMHUX 9acTOT BockMH BA, ski yci pasom mu
Ha3MBaeEMO OCHOBHMMH-BA (0BA). IT’siTh 3 1MX BO-
ceMu OBA MM BigHOCcUMO [0 IleHTaau-oBA, ska
BKIfouae 3pomenux OmusHiokiB (CTW), Tepatommu
(TER), Bamu neBpansoi Tpyoku (NTD), mikporeda-
airo (MIC) ta mikpodranemito (MOPH). Tami tpu
0BA mu BiTHOCHMO 10 Tpianu-0BA, sika CKIIama€eThCs
3 ompanouene (OM), ractpoumsucy (GASTR) i exc-
Tpodiit ceuororo mixypa (BLEXTR), Bignosiano. [IBi
curHaneHi BA: posmiinuHa ryou 3 4u 6e3 po3UIiIuHA
ninneOinns (CL/P) i cunapom [layHa mpejcTaBieHi
okpemo (Tabmurs S-1d). YacTtoTa iHIMMX 3ragaHux B
ctarTi BA 1 MHOXWHHHX aHOMAJii HE € IOIYJISIIii-
HOto. OMHCH Ta CTPYKTYpa (EeTambHOro aIKOrOJIBHOTO
cnektpy mopyuieHb (FASD) BimoOpaxkaroTh CHiibHI
JOCIIJDKeHHS B IAPTHEPCTBI 13 clieniamicTaMu y CIiB-
npaiti koHcopiiymom 3 BuBueHHss FASD (CIFASD).
Is imimiatuBa miarpumyetrbes HarioHanbHUM 1HCTH-
TYTOM 3 JOCITIDKCHHS ajKOTOJII0 Ta AaJIKOTOJi3My
CHIA (NIAAA). TIpu HeoOXiHOCTI B CTATTI BUKOPH-
CTOBYIOTBCSl JIaHi cHUCTeM MOHITOpuHTy BA 3 aBOX
cycimnix 3 PiBHeHCBKOIO oOmacreil (BommHCBKOL i
XMenbHULBKOT). JlogaTok BKIIIOYA€E TOAATKOBI TaOIH-
i 1 MaJFOHKH, a TaKOX ONHCH OKPEMHX KIIHIYHHX
BHIIAJIKIB.

g Bu3naueHsst oBA Ta inmmx BA Bukopucrani
Ti, mo BcranoBieHi EUROCAT. Ilpu norpebi BoHM
JIOTIOBHEHI BHU3HAYCHHSAMH 3 aBTOPUTETHHX HAYKOBUX
npare (Willis 1962; Warkany 1971; Warkany Ta in.
1981; Stevenson & Hall 2006). I1lomo ractpommsucy
Ta IHIMX a0AOMiHANBHUX PO3IIUIMH TaKOX 3aCTOCO-
BYBAJIMCh KpUTEpii, 3anporioHoBani Mastroiacovo ta
in. (2007). Iigkareropismu NTD € ennedanorerne,
aHeHiedanis, iHieHmedais, KpaHiopaximu3uc (KOM-
OiHawis aHeHUedanii 3 COMHHO-MO3KOBOIO KHIIOK) 1
CIIMHHO-MO3KOBa Kwia. CIMHHO-MO3KOBa KHWJja Mif-
pO3HINAEThCA HA IWHHY, TPYAHY 1 TONEPEKOBO-
KPM)KOBO-KYIIPUKOBY B 3aJIE)KHOCTI BiJl PO3Mipy Ta ii
MicnezHaxomkeHHs. i miakareropii o0’ eJHYIOTECS B
Tpu rpynu: nedanan-NTD, cnMHHO-MO3KOBY KHITY i
ennedamnornene. I'pyma nedanag-NTD Bxirodae aneH-
uedaniro, iHieHnedaniro Ta kpaniopaximmsuc. Jlo
Mikporedanii BigHECeHI Ti BUMAJAKH, B SIKMX OOBiI
MOTUJIMYHO-TIOOHOT YaCTUHH TOJOBU CKJIAJa€ IOHAN-
Mmenme 3 SD Hmwx4de HOpMHU. SIKIIO € HOCTaTHS KiJib-
KIiCTh CIIOCTEPEXkEHb, TO OBA XapakTepu3yroThCs K
130/1bOBaHi, CHHAPOMHI Ta HECHUHAPOMHI MHOXXHHHI
(Tabmums S-1c).



{00 migKpecauTH MOHATTS MPO Te, IO 3POIIEeHI
onmusHioky, TepatomMu, NTD, OM i ekctpodii ceqoBo-
ro Mixypa BHHHKAIOTH J0 IMIUTaHTaIii eMOpioHa, MU
MOKeMO HaszuBaTH Il 0BA «Omacromarismm». Ilomio-
HO JIO I[bOT0, OJIacTorAaTii, MOB’sA3aHi 3 BaJJaMl PO3BU-
TKY 4YepeBHOI CTiHKH, MOXHA BiJIHECTH JIO «IIEJI0CO-
miit». [llono cunapomy dayna i CL/P, ix MoxHa Bij-
HeCTH 10 “curHaipHux’ BA.

36ip danux.

PyrunHmii 30ip JaHWX PO3MOYMHAETHCS HaBUe-
HUMH HEOHATOJIOTaMH, AKi OTISAAIOTh KOXKHY KHBO-
HapO/KEHY AWTHHY 1 3allOBHIOIOTH YaCTHHY A TIOBi-
JIOMJICHHSI TIPO HAPOJDKEHHS TUTHHH 1 4acTWHY B y
BUMAAKY, Ko Oynu BusiBieHi BA um musmopdigni
o3Haku. CTOCOBHO MEPTBOHAPOKCHHX, ITOBIJOMIICH-
HS PO HAPOJKEHHS JUTHHHU 3allOBHIOIOTH aKyIIEpH-
rinekonoru. JleranpHi nepepuBaHHs BariTHOCTEH Mik
12-M 1 22-M TWXHSIMH BariTHOCTI PEECTPYIOTHCA
okpemo. YacthHa A TIOBIOMIIGHHS MICTUTH iHGOpP-
Mallito 1mpo OaThKiB, 3a4aTTs, MOIMEPEIHI BariTHOCTI,
MMOTOYHY BariTHICTb, aHTPOIIOMETPHUYHI JaHi HOBOHA-
porKeHoro i craH Horo 310poB’s. B wactuni B 3adi-
KCOBaHI JOCTATHBO JETajJbHI OMHCH aHOMAiH, SKi
noTpiOHi /i 3BiTIB B MiHICTEpPCTBO OXOpPOHHU 3J10-
por’ss i B EUROCAT. ®opmanbHi 3ycTpiui 3 HEOHA-
TOJIOTaMH BiOYBaIOTHCS ABIUi HA PiK, a 3 aKyIIepaMu-
TiHEKOJIOTaMH{ — IOKBAPTATHHO B KOHTEKCTI IEepPErIIsi-
Iy pe3ynbTaTiB IpeHaTanbHUX orisiaiB. Ommcani BA
gy AU3MOP(QIUHI O3HAKU PO3TIIAIOTHCS KIIIHIYHUMH
renetukamu OMHI-Mepexi i, B OLIBIIOCTI BUINAJKIB,
MPOBOJIATHCS TEICKOHCY/IbTAIlll, a MAIliEeHTH HaIpaB-
JSIFOTBCSL Ha MOJANIbIIe 00CTeXKEHHS. [cTOpis XBopoOH
MarieHTa MICTUTh YCIO iHITY iH(QOPMAIIIO PO MAaIlie-
HTa, OATHKIB 1 POAUTIB HE3AICKHO BiJ BIKY IUTHHH.
KopoTki onucu iHAMBiyadbHUX KIIHIYHHX BUIAIKIB
naifieaTis 3 o0BA BxuroueHi 1o Jlonatky. MoHiTOpHHT
BA B PiBHEHCBHKIM 007aCTi € aKTUBHOKO CHUCTEMOIO
crioctepexeHHs. [[iTH, Mo 3HaXOIAThCSA MiJ OIIKOI
neprkaBy (B OyIMHKAX TUTHHHU) 0OCTEKYIOTHCS CIIEITi-
amicramu OMHI-mepexi nBiwi Ha pik. AKTUBHHN
monryk BA Tako)k BKITIOYA€E OTJISAA 3alKCIB 3 MpUiiMa-
JTHHUX BIIUICHD, ayTOIICIH 1 3aIUTIB 0 CIYXO colria-
JTBHOI JIOTIOMOTH JUIS OTPUMAaHHS iHBaJigHOCTi. Py-
TUHHO 30HMparoThCs icTopii ciM’1 B ycix oci0, ki 3Bep-
TalOTbCA 3a JOHOMOror pno cremiamictis OMHI-
Mepexi. 3apa3 0au3bko 70% BariTHHX XKiHOK PiBHEH-
cbKoi 00MacTi BiIBIAYIOTh MPEHATANbHI KIIIHIYHI CIy-
JKOWM TiarHOCTUYHOTO HEeHTpy MiX 18-20-M THkHAMH
BariTHOCTI. IIpakTHdHO yCi BariTHI KIHKH, SIKI IPH-
WY Ha OTJIAJ, TIOTOJDKYIOTHCS IPOMTH MPEHATATbHY
YIIBTPa3BYKOBY [IarHOCTHKY. TakKo)K BariTHi JKiHKA

68

Congenital Anomalies 2014; 54, 125-149

PYTHHHO OIUTYIOTHCS MPO CTaH XapuyBaHHS 1 CIIOXKH-
BaHHsI aJIKOTOJII0, 4 3HAYHA TX YaCTHHA MOTOKYEThCS
B3SITH y4acTh B KIIHIYHUX JTOCIIPKEHHSX, SIKi TPOBO-
natbes y cminpani 3 CIFASD (Arenson Ta in. 2010;
Mattson ta in. 2010). 3 2008 poky BariTHi *iHKH 3a-
NPOIIYIOTECS 1 OUIBIIICTh TMOTOIKYETHCS TPOUTH
MPOIIETYPY BHUMIPIOBAHHS iHKOPIIOPOBAHOTO 130TOITY
nesiro-137 (**'Cs) B Gexepensx (Bk). Vei mi mporesy-
pH 3aTBEP/KEHI OOJIACHUMH YIPABIIHHAMU OXOPOHHU
30poB’s 1 KomiteToM 3 etk JIbBIBCHKOTO HalliOHA-
JHHOTO MEJMYHOTO YHIBEPCHTETY.

O2n10 mepamozenHux akxmopie puzuxy.

M#u BKJIIOYAEMO B 110 CTATTIO MOMEPENH] Pe3yib-
TaTH OTJSAIB, AKI (DOKYCYIOTBCS Ha TPhOX BiIOMHUX
(akropax pu3uky B PiBHEHCHKIl 00acTi: i30HOMIS K
IHIEKC TIiABUINCHHS KPOBHOI CIIOPITHEHOCTI Cepen
CLIBCBKOTO 130JbOBAHOTO KOPIHHOTO HAaceJieHHs (T10-
minrykiB) B PiBHe-11, B)XUBaHHS alKOTOJIIO BariTHUMH
KIHKaMH Ta iHKOpmopoBaHi piBHI IP cepen BaritHHX
KIHOK 1 aMOynaTopHuX mamnienTiB. CTOCOBHO KPOBHOL
CIIOPIAHEHOCTi, B KOXXHOMY paiioHi PiBHEHCBKOi 00-
nacti Oylo MOpaxoBaHO YACTOTY 130HOMIi Mpi3BHII
ycix HoBoHapokeHuX. [lizpaxyHok yacToTn i30HOMIl
NPOBOJMTLCS IUITXOM BH3HAYEHHS YaCTKU T SITH
HAWOULIBII TIOMIMPEHUX TPI3BUIL B KOXXKHOMY paloOHI
PiBHeHCHKOI oOnacTi. oI Meronn omwmcaHi B bOMY
pPO3ALTI UM Y TIPUMITKAX JO BiAMOBIIHUX MATIOHKIB 1
TabauLpb, 0 MOKa3ylTh pe3yiabratd. [Hdopmarliro
PO XapuyBaHHS Ta BXKHUBAHHS aJIKOTOJIO BariTHUMHU
KIHKaMH PyTHHHO OTPUMYIOTH Mij Yac iX MEAUYHOTO
obcTexxeHHsT B PiIBHEHCBKOMY 00JaCHOMY KIiHITHOMY
(POKJIALY).
OxpiM 1BOTO, BCIX MAaIi€HTIB MPOCATH JOOPOBLIHHO

JKyBalbHO-JIaTHOCTHYHOMY ~ LEHTPI

B3ATH y4acTh B PO3LIMPEHOMY ONMTYBaHHI 10O Tpa-
OULIA XapyyBaHHA, JKepell BAUXAaHHSI UMY UM MUY
Ta BXKMBAaHHS aJIKOTOJIO, a TAKOK HPOWTH HPOLEAYPY
BHMIpIOBaHHS iHKOpropoBaHoro ' Cs. 1li mani otpn-
MYIOTbCS 32 JIOMIOMOIOK O(IliiHO KajiOpOoBaHOIO
npuctporo, skuit € B POKJIAL. lonaTkoBo mpoBou-
JIOCh BH3HAYCHHS PiBHIO iHKOpropoBasoro “*'Cs i Sr
B KapTOIUISIHOMY Oaaniii, BupomeHomy B Ilomiccei.

Ilepeanao okpemux gunaoxis, kamezopuzayis i
obuUCNIeHHs Yacmom.

[Ticas mepernsay KOKHOTO BHUIAAKY IIOHAMEH-
me ABOMa KIIIHIYHMMH TeHETHKaMH, ocoba 3 BA
BKJIIOYAa€ThC B aHami3. B amamiz (sx mma OMHI-
mepexi, Tak 1 s EUROCAT) BrimrodaroTecst IiTH,
HAPOJKEHI K BiJ] OMHOILTIIHHUX, TaK 1 0araToTLTiTHIX
BariTHOCTEH, >KMBO- 1 MEPTBOHAPOIXKEHi (3arubenb
TUIOAY Micis 22-TO THXKHS BariTHOCTI), @ TAKOXK BHIIa-



KA TiepepuBaHHs BariTHOcTi. llomynsmiiini wacroTu
oBA y PiBHeHcBKil 00macTi 0OpaxoBaHi B IBOX Bapi-
aHTax: yHikanbHI (0€3 myOmtoBaHHS MAIiEHTIB 3 O1Tb-
e HiK OJIHIE€I0 BPOJDKEHOIO BaJ0I0) a00 y-4acTOTH,
Ta 3arajbHi (TamieHTH 3 O1NbIIe HiX OJIHIEI BPOJIKE-
HOK0 BaJIOK0 MOXYTh MOBTOPIOBATHUCh B Pi3HUX Kare-
ropisix Bag) abo T-dyactotu. BiAmoBigHO, SIK OKa3aHO
B tabmumsax 1, 2, i S-1a, S-1b, y-4acToTH MOXYTh
OyTH HMXXYMMH, HDK BIAMOBIZHI T-4aCTOTH 3 OTJISAY
Ha 0ci0 3 muokuaauMu 0BA. EUROCAT 1 GiabIIicTh
JITEpaTypH Ha JaHy TEMY MOJAa0Th T-4acToTd. Ilpu
3 EUROCAT -

yactoTu BupaxyBani Ha 10000 mapomkenux. Yacroru

nopiBHsHHI PiBHEeHCHKOT 00acTi

B Mexkax PiBHeHCHKOI oOnacTi — me y-4acToTd i T-
yactoT, mopaxoBaHi Ha 10000 >XUBOHAPOHKECHUX.
[pu migpaxyHKy y-4acToT, 0co0a 3 MHOXKUHIUMH 0BA
npejcTaBiIeHa B MEpIIiid KaTeropii 3 HACTYITHOI i€pap-
xigygoi mociigoBHocti - NTD, MIC, mOPH, OM,
GSTR, BLEXTR, CTW i TER. ¥ci naieatu 3 NTD
MIPEICTaBJICHI JIMIIE B I KaTeropii, He3BaKal4u Ha
HasBHICTh B HUX iHmMUX BA. I'pyna namienris 3 MIC
BUKJIIOYa€e THX, mo MmaroTb NTD, rpyma mamieHTiB 3
MOPH Buxirouae sk tux mo Marotb NTD, Tak 1 THX,
0 MaroTh Mikporedairo, i Tak gami. YactoTu € mo-
nyssuiiiHuME 1 BUpaxyBani Ha 10000 xuBoHapoxe-
HUX (OKpiM BH3HAYEHUX 1HAKIIE, PO IO € CIIeIiallb-
HA NPUMITKA), BUXO/SYHU 13 CIIOCTEPEKEHHS 10 OHO-
ro poky xutTs. [Ipomopiii 9omoBidoi-*kiHOYO1 cTaTi
(4-XX) um cniBBiznomenHs crati (U:2K) npencrasieni
TOJli, KOJIM € MIPUHANMHI I’Th 0Ci0 IIEeBHOT CTaTi.
CratucTryHi TOPIBHAHHS BKJIIOYEHI B Pi3HI Tad-
JIAI, BUXOOSYH 3 IX OMMCOBOTO 3HAYEHHS. MU BHMKO-
PUCTOBYEMO CTAaTUCTUYHHUNA OJHOHAINPABIEHUI TecT
dimrepa (one-tailed Fisher’s exact test), rectu Coch-
an-Mantel-Haenszel i Breslow-Day, a ans anamizy
JaHUX OOBOAY TOJOBM — METOJHW, OIMCAaHI B Ipaii
Wang i Wertelecki (2013). Mu BuOpanu piBeHb 3Ha-
gymocti 0.05 i mepeBipsun anpTepHATUBHY TillOTE3Y,
o B PiBue-I1 pusuk e Bumuid, Hixk B PiBHe-HIl. 3Ha-
4yeHHs1 KoediuieHty 3HauymocTi P i 95% mnoipui in-
TepBaau TiApaxoBaHi, BHKOPHUCTOBYIOUH IIPOTpaMy
SAS 9.2 (xommanii SAS Institute Inc.). TonoBHEM
YHHOM, 4acToTH BA B PiBHEHCHKiH 00macTi mopis-
HIOIOTBCS 3 YaCTOTaMHU IHIIUX MICIlb, 110 OyJIH MOBI-
EUROCAT, ICBDSR, yacroramu, ski 0Oa-
3YIOTBCS Ha aHami3ax JaHuX [IporpaMu BpOJKECHUX

JIOMJIEHI

Bag Mertpomnoinii Amianta LleHTpiB MO KOHTPOJIO 1
3amobiranuio 3axsoproBauasm CIIA (MACDP), Tta

IMomo

BIUTMBY Ha 37I0pOB'st Manux 103 [P, ocHOBHUM ITOBij-

IHIMTUMA  TOMYJSIIHHAMHA  JOCTIIPKCHHSIMH.

koBuM pKepesiom € 3BiT "BEIR V report" (1990).
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PE3YJIBTATH

Cepen 145437 xuBOHApOKCHUX B PiBHEHCHKIM
obmacti mpomorxk 2000-2009 pokiB OyinO BHSBICHO
2348 (1.61%) HEeMOBIAT 3 aHOMAIIiSIMH, J1arHOCTOBA-
HUMH JI0 OJTHOTO POKY XHUTTA. Lleii aHami3 cTocyeThcs
BOCHMH BPOJDKEHUX Bajl PO3BHUTKY, SIKi MU BITHOCHMO
o 0BA, 1o BKJIOYaE 3poIneHuX OJM3HIOKIB, TEPaTo-
My, nAedeKTH HeBpaJbHOI TpYyOKH, Mikpouedaiito,
MiKpoQTanbMito, oMQanornene, raCTPOIIH3HUC 1 EKCT-
podito ceuoBoro mixypa. B Tabnumsax 1 i 2 nokasasi
VHIKaIIbHI (HEIXyOIHOBaHI) IOMYJAIINHI y-4aCTOTH
oBA, nponopuii donopivoi-xkinouoi crati (U-XK) Ta
criBBigHomeHHsA ctaTi (U:)K), a KiTbKICTh MHaIlieHTiB
BimoOpakena B Tabmuisx S-1b i S-2 ta B iHmUX Cy-
ITyTHIX TaOJHIISX.

Saranpae cmiBeigHomends Y: 0K B PiBHeHCHKIH
obnacti - 1.07; B PiBue-II i PiBue- uII - 1.08 1 1.07,
BiamoBimHo, (Tabmumi 1 i S-2). BimmocHa wactora
matepiB B Piue-Il i PiBue-nll Bikom mo 20 pokis
ckianae 8.98% — 9.92%, BignoBimHO, a MaTepiB, KOT-
pYUM BHUIIOBHWJIOCH 35 pOKIB CKJIAma€e BiAMOBiTHO
8.87% - 6.75%. docmimxeHHs iHIIMX AeMorpadiqHuX
xapaktepuctuk PiBue-Il1 um PiBne-ull He BXoauTh B
PaMKH LIOTO 3BITY.

B PiBHeHChKIM 007acTi 3HaYHA KUIBKICTh Barit-
HOCTEH, TIOB’s13aHUX 3 OBA, BUSABISETHCS MTpeHATAb-
HO 1 3aBepIyeThesi MequuHUMHU aboptamu. B IMomicci
MIPOTATOM TEPIIOTO 1 APYroro I’ SITUPIYHOTO MEepioay
nociimkenHs 69% i 88% NTD, simmoBigHo, Oynu
BusiBIIeHI npeHaTanbHO. B PiBHe-HII BigcoTok ckima-
naB 82-97. baraTo 3 1[uX BariTHOCTEH, IOB’SI3aHUX 3
NTD, 3aBepmunuch MeauuHuMH abopramu: B [Tomicci
MIPOTSTOM IIEPIIIOTO Ta APYTOr0 S-TUPIYHOTO TEPioiB
oyno 47% 1 55%, BinmoBigHO; B PiBHE-HII BimcoTox
CKJIagaB, BiamoBimHo, 59-75 ([lomarok). Bume ommca-
Hi YacoBi KOHTpacTH 1 KOHTpacTh Mixk PiBHe-II Ta
PiBue-HIl1 BigoOpaxatoTh, Ha HaIly TyMKY, IOCTYIIOBE
OHOBJICHHS TEXHIYHHX PECYpPCiB Yy MO€IHAHHI 3 IMOK-
pAaIlleHHsAM 3HaHb 1 HABUYOK MEIAMYHOIO IMEPCOHAIY,
30KpeMa, y MpeHaTallbHIi yIbTPa3BYKOBiH AiarHOCTH-
mi. i TeHaeHIIii mOMMPIOIOTECS 3 00aCHOTO IIEHTPY
JI0 HaWOLIBII BijiJaJieHUX MiBHIYHUX paiioHiB [lomich-
Koro periony. Yacrora mepepuBaHHsS BariTHOCTEH 3
NTD B €pomni y mopiBasHHI 3 [lomiccsm 1 Piae-aI1T
migcymoBana B Tabmumsax 3 1 S-5, ski TakoX BKIIO-
yatoTh OM 1 BignoBimHI NaHi OLTBIIOCTI MAapTHEPIB
EUROCAT. Yacrora mepepuBaHHS BariTHOCTEH 3
OM € Hmxyoro, HiX BaritHocTell 3 NTD. IlepepuBan-
Hs BariTHocTet 3 NTD B Pine-Il € HaliHmk4or0 ce-
pen kpain-unenie EUROCAT. Lli mopiBHSHHS MiaT-
BEP/DKYIOTh HAIly JYMKY PO Te, IO BHUIA YacTKa
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MNPCHATAJIbHOTO BHABJIICHHA BaJd HEC IIOACHIOE TOI'O BI/IHII/IMI/IBeBpOHi.

(hakry, mo wacroru nenragu-oBA B Ilomicci € Haii-

Ta6mums 1. Iomymsmiitai vacToTn yHiKaIbHEX 0c¢i6 1 mporopmii (U2K) ta cniBigromenHs (U:0K) Jo-

JIOBIYOT-’KiHOYOT CcTaTi s NIESKUX BPOKEHNX Maslb(opmaliiii cepes )KUBOHAPOHKEHNX PiBHEHCHKOT

o6macti Ykpainn (2000-2009)®

. Crarp
Kareropii Kinekicts | YacTtoTa Hon® )
eB ! XK YK
JKuBoHapomkeHi 145437 28 | 75292| 70117| 1.07
Banu neBpanbHoi TpyOku (NTD) 309 21.2 66 114| 129 | 0.88
Hedanan® 116 8.0 34 32| 50| 0.64(**)“
Amnennedanis 66 4.5 21 20 25| 0.80
I301p0BaHI 62 4.3 19 20 23| 0.87
Kpanio-inien-paxu-mu3muc’) 50 3.4 13 12 25 | 0.48(**)@
[30mp0BaHI 35 2.4 8 10 17 | 0.59
Spina Bifida muiiHo-rpynHa 21 1.4 2 13 6217
[301p0BaHI 18 1.2 2 11 5220
Spina Bifida monepexoBo-kpmxoBa 126 8.7 16 58 52 | 1.12
[30mp0BaHI 112 7.7 12 51 49 | 1.04
Spina Bifida uesizomoi noxaii 15 1.0 4 2 9 [ 0.22(*)®
I30;150BaHi 15 1.0 4 2 9 ]0.22(%®
Spina Bifida pazom 162 111 22 73 67 | 1.09
Ennedanornene 31 2.1 10 9 12 | 0.75
[30mp0BaHI 23 1.6 7 5 11| 0.45
Mixporepanis® 68 4.7 - 32| 36/0.89
[301150BaHi 22 1.5 - 6] 16]0.38(*)"
Mikpogransmis® 24 1.7 - 11| 13]0.85
[30m0BaHI 12 0.8 - 6 6 |1.00
Owmdarnorene!” 38 2.6 12 20 6 | 3.33**0
I3051b0BaHi 22 15 8 11 3] 367V
lactpommsuc 40 2.8 5 16 19 | 0.84
[3011p0BaHI 38 2.6 5 15 18 |1 0.83
Excrpodist ceqoBoro mixypa® 13 0.9 - 7 6|1.17
[305p0BaHI 12 0.8 - 7 51140
3pouteHi Gmu3HIOKH") 7 0.5 2 1 410.25
[3011p0BaHI 5 0.3 2 - 3| nlc
Tepatomu 10 0.8 3 1 6]0.17
[30mp0BaHI 10 0.7 3 1 6 |0.17
KpmxoBo-KynpukoBi 9 0.6 3 1 510.20
[301p0BaHI 9 0.6 3 1 510.20
VYci pazom 509 35.0 88 202| 219 0.92
[301160BaHi 386 26.5 70 | 145] 171 0.85(*)"

(1-9) dus. npumitku mix Tabnumero 2. (2) Hesimoma crats.

(b) Crmiesignomenns crati U:)K He mokasani, sIKIo 0ys10 MeHIIe 1m’siTi 0¢i0 OfHI€T i3 cTaTei.

OR P CL
c 0.60 0.014 0.37,0.95
d 0.45 0.014 0.20, 0.92
e 0.21 0.025 0.02, 1.00
f 0.35 0.018 0.11,0.94
g 3.11 0.008 1.20, 9.45
h 3.42 0.039 0.90,19.1
i 0.79 0.021 0.63, 0.99

* kx *x* o3magaroTh 3HaueHHs P <0.05, 0.01, 0.001.
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Tabmus 2. [onymsmiiiai wactotu Ha 10000 KUBOHAPOKEHUX YHIKAIBHUX OCI0 3 OKPEMHUMHU BPOPKEHUMU Mallb-

dopmarrissimu B PiBHEHCBKIH 00acTi YKpa'l'HH(l).

[omices ne-Tlomices | Momicest | o [Momices vs. He-Ilomices
Kareropii Homices
2000- | 2005- | 2000- | 2005- | 2000- | 2000- OR P- cL
2004 | 2009 | 2004 | 2009 | 2009 2009 value
Baju mespansHoi Tpyoku (NTD) 29.1 | 235 | 184 | 1438 26.1 16.4| 1.59| *** | 1.26, 2.02
Hedanaxd® 95| 101 | 78| 48 0.8 6.2| 1.59| ** | 1.08,2.37
Anenuedairis 62| 41| 51 3.0 51 40| - n/s -
I3071p0BaHI 56| 39| 48 3.0 4.7 3.8 - n/s -
3 manbdopmartismu 6e3 NTD® | n/ic| nic| nic - n/c nic| - n/c -
Kpario-inien-paxuc-mm3uc® 33| 59| 27| 18 47 2.2| 215 ** | 1.15,4.16
[30:150BaHI 21| 41| 138 1.5 3.2 16| 194 * 0.92, 4.27
3 iHmuMH Manb(GopMaIissMu nfc| 1.8 n/c n/c 15 nic| - n/s -
Spina Bifida muitHo-rpyaHa 33| 16 - n/c 2.3 nic| 4.29| ** 1.40, 17.5
[30:150BaHI 24| 16 - n/c 1.9 n/c| 3.53] * 1.11,14.7
3 iHmKMHU ManbdopMalisiMu n/c - - - n/c -l - n/c -
Spina Bifida monepexoBo-kpmxosa | 10.1 | 10.3 | 7.2 7.0 10.2 71| 144 * 0.99, 2.09
[30:150BaHI 89| 93] 6.0 6.5 9.1 6.3] 145 * 0.98, 2.16
Cunppomu n/c - - - n/c -l - ni/c -
3 iHImKMHU Manb(opMalisiMu n/c| nlc| nlc n/c 0.97 08| - n/s -
Spina Bifida meBimomofi sokarrii 3.3 - n/c - 15 nlc| - n/s -
I3omp0BaHI 3.3 -| nlc - 15 nc| - n/s -
Spina Bifida pazom 166 | 119 | 8.4 8.0 14.1 82| 1.71 | *** | 1.24,2.40
Ennedanonene 30| 16| 21 2.0 2.2 21 - n/s -
[30:150BaHI 21| 13] 15 1.5 1.7 15| - n/s -
CuHIpoMu n/c n/c - - n/c nic| - n/c -
3 iHmKMHU Manb(opMalisiMu n/c - n/c n/c n/c nic| - n/c -
Mixkporedanis® 53| 67| 33| 33 6.1 33| 1.85] ** | 1.10,3.18
[30mb0BaHI 27| 1.3 n/c 1.3 1.9 1.1 - n/s -
Cunapomu n/c 2.8 2.1 1.8 2.1 19| - n/s -
3 iHmMMHU Masib(opMmaliisiMu 15| 26 n/c n/c 2.1 n/c| 7.57| *** | 1.76, 68.2
Mikpodrazsmis® 1.8| 31| nlc| nlc 2.5 0.8 3.03] * | 1.15,9.32
[301p0BaHI nc| 1.6 - n/c 11 nfc| - n/s -
Cunapomu - n/c n/c - n/c nfc| - n/c -
3 iHmMMHU Mab(opMalisiMu n/c| nlc| nlc - 1.0 nic| 7.07| * 0.91, 318
Owmdanonerne’” 1.8 18| 24| 43 1.8 34| 052| (*) | 0.25,1.07
[30:150BaHI nc| nlc| 1.8 2.8 0.7 23] 0.30] (**) | 0.09, 0.84
Cunapomu n/c n/c n/c - n/c nic| - n/c -
3 iHmMMHU Maib(opMaliisiMu n/c| nlc| nlc 1.5 0.8 1.0 - n/s -
Tactpomun3suc nc| 34| 33 3.0 2.3 3.1 - n/s -
[30s1b0BaHI nfc| 34| 30 3.0 2.2 3.0| - n/s -
3 iHIIMMHU MaJTb(GOpMaIIiIMH n/c -| nlc - n/c nic| - n/c -
Exctpodist ceqoBoro mixypa® nlc| nlc| nlc n/c 11 0.7 - n/s -
[301p0BaHI nc| nlc| nlc n/c 11 nfc| - n/s -
3 iHIMMHU MaJIbGOpMaIiIMH - -| nlc - - nic| - n/c -
3porieHi OIU3HIOKH) n/c - n/c n/c n/c 0.7 - n/s -
[301p0BaHI n/c -1 nlc n/c n/c nlc| - n/c -
3 IHIIMMHU MaJIbGOPMaIiIMH - -| nlc n/c - nic| - n/c -
Teparomu 15| n/lc| nlc n/c 0.8 n/c| - n/s -
[301p0BaHI 15| nlc| nlc n/c 0.8 nfc| - n/s -
KprkoBo-KyIIpuKoBi 15| nlc| nlc n/c 0.8 nic| - n/s -
I301b0BaHi1 15| nlc| nlc n/c 0.8 nic| - n/s -
VYci pazom 424 | 39.8 | 29.8| 284 41.0 29.0| 1.42| *** | 1.18,1.70
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I30:160BaHI 326 | 28.2| 223 | 233 30.3 22.9| 133 ** 1.08, 1.63
Cunnpomu 24| 41| 27 1.8 3.3 22| - n/s -
3 iHmMMU Manb(opMariisiMu 74| 75| 4.8 3.3 7.5 40| 188 ** 1.18, 3.06

M)

)
@)

Kinpkicts yHikanbHHX 0Ci0 momana B Tabmwmi S-1D. Vcix xuBoHapomkennx B PiBHEHCBKiH o6macti 6yio
145437, B Tlomicci — 72379 i B ne-Ilonicci — 73058 (sunaoxu 6 me-Ilonicci nooani kypcusom). Ocobu 3 Bpo-
okeHnME Masbdopmartisimu (BM) mpezcraBieHi Jinie B OfHIi Kareropii i BKIFOYAIOTh )KUBO- 1 MEPTBOHAPO-
JOKEHUX, TIepepUBaHHs BariTHOCTI, OJHOILUTIAHI i OaraToruIiiHi BariTHOCTI; 0cOOH 3 Toyonpo3eHnedaicro Bu-
KIroueHi 3 Tabmums 1, 2, S-1a, S-1b, S-1¢; momymsmiiiai yacrot BM, miarmoctoBanux 10 1 poKy *KHTTS, paxy-
Bayuchk Ha 10000 xuBoHapomkennx. OnHoO1uHi 3HaueHHs P mopaxosani 3 95% noBipurM iHTEpBAJIIOM B KaTe-
ropisix, Jie € MOHaWMEHIIIE IT’SITh 0Ci0, B yCiX HIMX BUMAKaX CTATUCTHKA He paxyBaiack (n/c). [To3Hauku B P-
value o3nagarots ***, <0.001; **, <0.01; *, <0.05, abo n/s mis He 3HAUyHOrO. 3HaYeHHS P B Ay)XKax o3HaYa-
I0Th HETaTUBHY acolianito. Takox nokasaHi crniBBigHomenHs manciB (OR) i 1oBipui iHTEpBaIH.

Hedanan Bxmrouae iniennedaniro, anenuedanito (abo akpaHiloo), sKi MOXYTh OyTH acomiifoBaHi 3 paxu-
mm3rcom g Spina bifida. Exnedanomnerne nogane okpemo.

Mikpodranbmist (C-1); posurinuna ryou (C-2); ombanornene (c-3); atpesist crpaBoxoy (d-1).

(4) Brumrouae iniennedariro i aHenehanito-paxuc-um3uc.
(5) BuxutroueHi 7Bi ocoOu i o1Ha 13 mapu 0su3HIOKIB 3 TojonposeHuedaiieto (hol-6, 20; tw-1); Takox He BKIIOYEHA

(6)
(")

oco0a, ormucaHa JIIe YacTKOBO (Z-2), B sikoi B 20 THXKHIB reCTallil 1iarHOCTOBaHI BaJiH i3 CIIEKTPY rOJIONpO3e-
Hiedanii Ta eauHa opOiTa, BOHA MpeCTaBIeHa cepell 3pOLICHUX OJIM3IOKIB. BKITIOYEHI B 110 KaTETropito sIK 130-
JThOBaHa Mikporiedais 181 0coOH, SKi Maau Mikporedariio i MikpodTaasMifo, He acOIiHOBaHI 3 iHIITMMH T103a-
oyHumu aHoMaismu (ri-8, 12).

Bukiroueni omHa ocoba, mpejcTaBieHa B aHeHIedanii (C-1); wotupu ocobu 3 mikporedaniero (ri-8, 12; t-8; s-
2); i oqHa ocoba (z-2), mpeacTaBiieHa B 3pOIICHUX OJM3HIOKAX 1 onrcana B mpuMitii (5).

Bukiroueni ogHa ocoba, npejcTaBieHa B anennedanii (C-3); cim ocib 3 kpanio-paxu-musucom (f-2, 4-8; g-4);
nricte 0ci6 3 spina bifida (h-1, 3; I-5, m-2, 5, 6); nBi ocobu 3 Mikporedaniero (t-9, u-2); i ABi ocodbu 3 Mikpod-
tanpmiero (V-1; w-1).

(8) Bukirouena oxua ocoba 3 spina bifida (h-3).

(9)

Tabnuus 3. HaliBuii momyssiiiiHi vactotu® B €spormi (2005-2009

Buksrouenwii onuH i3 mapu 3pomennx 6nmsHiokiB (h-1) 3 spina bifida, npeacrasnenuii cepen iHmux ocib 3
spina bifida.

)® qoTHpBOX BpomKEHNX MambhOpMALil y

nopiBHsAHHI 3 yacrotamu B [Tomicekomy i He-TTomicbkoMy perionax PiBHeHCbKOT o0macti Ykpainu (2000-2009)

Banu HeBpansHOi TpyOKH | Mikpomedarist MikpodTampMis 3porieHi OJU3HIOKH

25.96 (51)° Moumices 6.35 Tlomices 3.57 Tomices 0.55 PiBHeHCHKA 00IACTh
16.33 (68) me-Tlomices 5.35 Vemnc 1.63 Vennc 0.49 TIiBH. AHTis

14.47 (81) IliBn. Anrmis | 5.03 TliBn.-3ax. Aurmisg| 1.51 dyOnin 0.35 Vennc i Yeccekc
13.60 (84) Vemnc 452 Baneucig 1.22 TIlien. Higepmangu | 0.31 Cx. Mimrenac &

i He-Ilomices Iisx. Mopkmrup

12.77 (87) IMapmx

3.88 Kpaina backir 1.21 TIliBx.-3ax. Aurmis | 0.26 Benbkonosbcbka

(Icnanis)

(a) Yacrora Ha 10000 HapoKeHUX BPOIKEHUX MaibpopmMarliit (He oci0 3 ManbhopMallisiMu), BKIIFOYHO 3 JKHBOHA-

POKEHUMH, cMepTi roay Bix 20 i OiybIie THKHIB TecTallii i MepeprBaHHAMH BariTHOCTI.

(b) Bruttoueni yactotu peectpiB noBHUX wieHiB EBPOKAT, siki 3Haxoa9Thesl B €BPOIIi, OXOIUIIOIOTH IIOHAHMEHIIIE

30000 Hapomxkenux mpotsroM 2006-2008 pokiB i MarTh moHaiMeHIe 30 BUNaKiB BaJl HEBPAILHOI TPYOKH.
IMig i xputepii migmagarote 19 peectpiB. Bukiroueni peectpu 3 3arpedy (Xopsarisi), Onmence ([anis),
CrpacOypry (®Ppanuis), Maiiany (Himeuunna), Kopky i Keppi (Ipnanais), [TiBnenno-cxinnoi Ipmanaii, Manb-
TH, bapcenonu (Icnanis), Boxy (LBetinapis); IliBnennoi [lopryramii. Takox BukimroueHi peectpu 3 Cakconii-
Anxanpt (Himeuunna) 1 Ctupii (ABCTpisi), AaHi SKMX 3HAXOAATHCS Ha Teperinl. YKpaiHa BUKIIOUEHa 1 3a-
MicTh Hel mosaHi naHi PiBHeHCHKOT 00macTi, posmineni Ha [lomices 1 He-Ilomices. YacTotn paxyBaimck 3a Me-
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tonamu €EBPOKAT. lani EBPOKAT nmoctynHi Ha BeO-caiiTi opranizamii. [Ipumitka: EBPOKAT uac Bifg gacy

OHOBITIOE NaHi. JaHi, mokas3aHi B Ta0nuii, orpuMani 29 mucronana 2013 poky.

(¢) BimcoTok mepepHBaHb BariTHOCTI.

[lomo iHMMX 9acOBMX KOHTPACTiB 4acToT BA B
Pieue-II i PiBue-ull, B TO# 4ac sk 3arajbHi 4acTOTH
oBA, NTD, cIHHHHO-MO3KOBHX KHJI € CTaTHCTHYHO
3Hauymie BummMH B [lojicci mpoTsarom 000X
I’ SITUPIYHAX TIEPIOJiB, YaCTOTH KpaHio-iHieH-paxu-
mu3ucy, Mikponedatii i MikpodTaabMil € CTaTHCTHY-
HO 3HAYyIIe BUIIMMU JIHIIE MPOTATOM JIPYTUX I'STH
pokiB mocmimkeHHs. TuM He MeHIe, OYeBUIHUM Ta-
KO € Te, IO YacTOTH yCix 1ux oBA € Bumumu B
[Momicci mpoTsAroM mepiioro Ta Ipyroro Imepiofis
nmociimkenns. Llei ¢akr, Ha Hanry TyMKYy, € BasKJIH-
BUM OI0JIOTIYHO, X04Ya B OKPEMHUX BHUIAJIKax IOAiI0HI
KOHTPACTH HE JIOCATAIOTh CTATHCTUYHOI 3HAUYIIOCTI,
[0 MO>KHA TTOSICHUTH 0OMEKEHOIO0 KUTBKICTIO CTIIOCTe-

pexens (Tadbmumi S-1a, S-1b).
NTD.

B PiBHeHchKi oOmacti Oyno BusiBieHo 309 ocid 3
NTD, cepen sxux 31 (10%) wmamu enmedanorene
(Tabmwmi 1 i S-1b). Yacrora enmedanomnene € momaio-
Hoto B Ilomicci i B PiBae-HII. Ilponopmis crari (U-2K)
B PiBHeHCHKIH 00OnacTi cepel HECHHIPOMHHUX CHIIE-
¢anouene cknanae 7-12 (Tabmuus S-9). 1{o6 3a6e3-
HEYUTHU JOCTATHIO KUIBKICTh JAHUX 1 OOUYKUCIUTH -
Kareropii eHuedanorele, aHaai3 PO3MIUPUIIH, BKIIIO-
yuBIIKA OCi0 3 eHiedanonene 3 PiBHEHCHKOI Ta TBOX
CYCiTHIX Oo0NacTel, e T-4acToTH ckiamaroth 2.13 i
1.54 signosigHo. Cepen 63 HeCHHAPOMHHX cHIleda-
somene 41 (65%) Oysu NOTHIMYHI, a CITiBBiIHOIICHHS
crari - 10-18 (Ta6mums S-9).

B PiBHeHchKil 00macTi, Ha BiAMiHY Bix eHueda-
nouese, migkateropii NTD 3ycTpiyaroThCsl CTaTHCTH-
yHO 3Hauyile 4actine B [lomicci. CmiBBiIHOIICHHS
crati (U:)K) B PiBHeHchKil oOmacti cxmamae 1.07 i
0.64 y tux, mo manu nedanan-NTD i 1.09 y tux, mo
MaJli CIIMHHO-MO3KOBY Kminy. Acomianis NTD 3 OM
Oyna momivuena y 4.5% oci6 3 NTD un, sikmio moanBu-
TUCH HaBMmakH, y 25% oci6 3 OM. JlociikeHHS 1IbOTO
3B’sI3Ky, MOMiueHOro B PiBHEHCHKiH 1 BOX CYCiTHIX
00JacTax, mokasye, 10 el 3B’SI30K € HaUMIIHIIIUM
cepen Bunaakis 3 nedanaa-NTD (Tabmuig S-7). Lei
38’130k OyB momiuenuii B 1.8%, 29%, 9%, 3.2% i
2.3% cepen 223, 17, 85, 62 i 280 BumaakiB aHeHIe-
¢amii, inieHnedanii, KpaHiOpaxXilIU3UCYy, «BUCOKOI»
CIIMHHO-MO3KOBOT KWK (BHIIE TIEPIIOTO MONEPEKOBO-
ro XpeOIs) i CIMHHO-MO3KOBOi KMJIM MOIMEPEKOBOTO 1
KPMIKOBOTO BiIUIUTIB, BimmoBigHO. B PiBHEHCHKIN 00-
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nacti nedanan-NTD-OM nepeBaxkae cepes ocid xi-
HOUOI CTaTi, iHIIA CHTYyalis cepel 0ci0, 1Mo Manu
KOMOIHAIII0 CIIMHHO-MO3KOBa Kmia-OM, me mporop-
mii crati Y-K ckmamanu 2-9 1 3-2 BiAOBigHO.

14 punaakis acomianiii NTD-OM (abo miam) Bka-
3yIOTh Ha 3HAYHO BWIIUH PU3UK BHHMKHEHHS TaKOi
acoriaii (P<0.001, criBBigHOIIICHHS IT1aHCIB B PiBHe-
IT cxmamae 93.12 1 95% noBipunii iHTepBan Big 23.28
mo 273.05; B Pieue-ull cHoiBBigHOIIEHHS IIIAHCIB
cknanae 268.81 1 95% nosipumii inTepBan Big 106.24
mo 648.18). Tectm  Cochran-Mantel-Haenszel i
Breslow-Day cBimyate mpo Te, IO CHIa 3B’SI3KY
NTD-OM € noxidnoro sik B ITomicci, Tak 1 B PiBHe-HI1
(P=0.1157) i 3aranbHi pHU3HKH € IyXK€ BaXKIUBHMH
(P<0.0001; OR=174.95; 95% CL 95.59 - 325.79). Ille
onHa NTD acomiaris € 3 IBifHAMHU, 11€ OYIIO BUSBICHO
y BocbMH 0ci6 un 2.6 % Bumaakis NTD (Tabmurs S-
4). TeHpmeHIis D0 HApOHKEHHS IBi€HB € TAKOX Oue-
BUAHOIO Yy poandyiB marientiB 3 NTD, ocobmuBo mo
MaTepHHChKIi niHiT (MantoHoK 3).

VY-dacToTy i T-4yacToTH Mikporedaiii miacymo-
BaHl B Ta0muuax 1-2, 4-5, S-1b. Y-uacrora 4.7 B PisB-
HEHCBKiH obnacti BimoOpaxae 68 yHikampHHX OCi0 3
Mikporedarieto, BKIOYAIOUN BUMAJIKU 3 CYNYTHIMH
MOPH i Bukiro4ao4M BHUIIAAKH 3 TOJIOMpo3eHedarti-
eto un NTD. V-gactoru B Ilomicci i PiBae-nII ckira-
nmaroTh 6.1 1 3.3, BiMOBiAHO, IO CBITYUTH PO CTATH-
cTH4YHO AocToBipHuil KoHTpact (Tabmuug 2). Cepen
MAIliEHTIB 3 Mikpoledariclo TepeBaXaHHS KIHOYOI
CTaTi € HAWOIIBII OUYCBUHUM Y BHIIAJIKaX 3 i30J1b0Ba-
HOIO Mikporiedaiiero, ne criBigHomennas Y-XK ckma-
nae 6-16 (Tabmus 1). Ha BimMiHy Bim 1p0T0, TIepe-
BayKaHHSI )KIHOYOI CTaTi HEMae cepe] MAIli€HTIB 3 CHH-
JIPOMHOI0  MiKpoledari€to, BKIIO-4alOYH BHUIAIKH
FASD, cungpomy Ilaray (abo tpucomii 13-i xpomo-
comn). € 30 oci6 3 MOPH, xoTpi He MalOTh MiKpoIlIe-
¢aunii, 12 3 HuX He MarTh aconiiioBannx BA. Cepen
mux 30 oci0 € 22 1 8 3 Iomices 1 PiBue-HI1 Bigmosiz-
HO, IO TOKa3y€ Ha CTATUCTHUYHO JOCTOBIPHHM KOHT-
pact. lllomo craTteBUX BiAMIHHOCTEH, CIIBBiIHOIICH-
Ha crareit Y-)K Buriiinae veonHosHayno. B Ta6muri 4
MOKa3aHi CHHAPOMH i KoMIUIeKcH BA, dgacto moB’s-
3aHi 3 Mikpouedarieto i/ado 3 mOPH.

B Tabnumi 5 npeacraBieHi BUMAIKU 1 T-4aCTOTH
mikponedanii i/abo mOPH, acouiiioBani 3 rojomnpo-
sennedarniero, FASD
Tpucomis 13.

Ta KOMIIJICKCAMHU HaTay—
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Bunaaku 0JH3HIOKIB 10 JIiHii 0aThKa

. Kpaniopaxummusuc Mikponedarris
’ @ Tamni anomamii
E AHeHuedania

4

I:l Spina bifida

¢

I%l EHuedanouene

Manmonox 3. Ocobu 3 sadamu nespanvroi mpybku (NTD) ceped bausnrokis i sunadku 6ausHiokis cepeo ix poouuie

(2000-2009).

Taonuus 4. Ocobu® 3 CUHIpOMaMH Manb(opMalliii, acoriiioBaHux 3 Mikporedariero, B PiBHEHCEKIH 06macTi

(2000-2009)

[omices He-Ilomices PiBHEeHCHKA 0071aCTh
KaTeropiﬂ(a) Yacto .| Cratp | Yac . | Cratp | Yac . | Cratp
a® | YO g [ K |tora| Y [ 4 [ K |tora| "¢ [T | K
FASD" 51 [ 37 [ 19|18 |57 | 42 | 25|17 [54 |79 | 44|35
[lonano B anprepHaTnBHUX KaTeropisx | 1.4 10 | 7 3 15|11 |6 |5 |14]21 |13 )| 8
Mixkporiedaist 1.2 9 7 2 |15|11 | 6|5 (14|20 |13)| 7
CUHIPOM ITATAY / TPUCOMIA 13 n/c 9 5 4 |nlc| 11 | 8 2 |nlc|20|13| 6
ITomaHo B anbTepHATHBHUX KaTeropisx| n/c 8 5 3 |nlc| 9 6 | 2 |nfc|17 11| 5
["osonposennedanis n/c 5 3|12 |nkc| 6 4 |11 |nc|11 |7 |3
MikpodTanbmist n/c 2 1 1 |nc| 1 1 nc|] 3 12 |1
Owmdarnorene n/c 1 1 nfc| 1 1 |(nlc| 2 1]1
Mikporedaist nic | 1 1 nc| 1 1
T OJIOITPO3EHIIEDAJIIS® nc | 13| 8 | 5 |nic| 23 |[12| 7 [n/c| 36 |20 |12
Acommiarmi
3 mikporedarniecro® nc | 2 | 2 nc| 1 ] 1 nc| 3 |3
3 MikpodTansMicr® nc | 321 |nc] 2 1|1 nc| 5 |3]2
3 TepaTomMor0") n/c 1 1 nfc| 1 1

n/c, He OOUHCITIOBAIIOCH.

(a) Ha Bimminy Bix Tabmumi 2 Ta ii moxigHuX, Je 0coOu MpeCTaBIeH] JHIle OUH pa3, B Iii Tadnuii o6paxoByBa-

JIaCch YacTOTA YCiX ypaKeHHX 0ci0, sIKi MOKYTh OyTH IpeACTaBIeH] B KIIBKOX KaTeropiax MaibhopMariiii (moxa-

3aHi BeJIMKUMHU Jitepamu). Ocobu, sKi MpeacTaBiIeHi B MiJ-KaTeropisix KOXHOI Kareropii, € yHikaipHUMH. Ta-

KO 3BEPHITh yBary Ha ajJbTCPHATHBHE MPEACTABICHHS MOMIOHUX MaHUX B TAOMUIIX 4-5 Ta KIIHIYHUX ONHUcax

ycix oci6, po3mimenux B loaatky. U o3Hauae 4onoBiuy, a JK — xKiHOUY CTaTh.

(b) FASD, po3nanu criekTpy (peTaqsHOTO aIKOTOJIBHOTO CHHIPOMY.
(¢) Bxurtouae curnpowm Ilaray (nuB. BuIe).

(d) Bxitowae oy oco0y (hol-6) 3 acomiamieto rononposentedamis-Mikporedanis-MiKpohTarbMis.

75



(e) Bukirouae Buie nogany oco0y (hol-6).
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(f) Brumiogae ofiHy 0co0y 3 epBikaabHO-(papiHreansHo0 TeparodimacTomoro (neo-1).

Tabmums 5. Yei ocobu 3 Mikporedartiero i acomiiioBaHIMHI aHOMATisIMA B PiBHEHCHKIH 00acTi Ykpainu
(2000-2009)@

. ) PiBHeHCBKA
TTonices ge-Ilomiccsa
Kareropis® obnacty
Vei Yacro Cratb Vei Yac Crathb Vei Yac oK
Ta* q K Tora| Y K TOTA

MIC (yci ocobn)® 46 | 6.4 | 22| 24| 25 |34 13| 12 |71 49 [0.97
MIC (6e3 HOLOP, 6e3 mOPH)®© 26 | 36 [ 10| 16 | 10 14| 4 | 6 | 36| 25 [0.64
I30b0BaHi1 12 1.7 3 9 8 1.1 3 5 20 | 1.4 |0.43
MIC i HOLOP (6e3 mOPH)® 1 | nc | 1 1 |nc| 1 2 | nlc | nlc
[30mp0OBaHi 1 n/c 1 1 n/c | nlc
MIC i mOPH (6e3 HOLOP)®© 3 | nlc 3 3 | nic | nlc
[305p0BaHI 2 n/c 2 2 n/c | nlc
MIC i mOPH i HOLOP® 1 nc | 1 1 | nlc | nlc
Cunapomui MIC 15 21 [10] 5 [ 14 19| 8 | 6 [ 29| 2.0 |[1.64
Cunpnpom ITaray 1 |nlc| 1 1 | nlc | nlc
FASD@ 9 [ 12 [ 7] 2 11|15 6 | 5 [ 20| 14 |1.86
mOPH (6e3 MIC) (yci ocoG) 22 30 10|12 8 [11] 4 | 4 [30] 21 |0.88
mOPH (6e3 HOLOP)®© 16 | 22 [ 7] 9 5 [07] 2 3 [ 21| 14075
[30p0BaHI 8 1.1 5 3 4 n/c 1 3 12 | 0.8 | 1.00
mOPH i HOLOP® 2 | nc| 1 1 | 2 | nlc | nlc
[305p0BaHi 1 n/c 1 1 n/c | nlc
Cunapomuai mOPH 6 0.8 3 3 1 n/c 1 7 0.5 | nlc
mOPH i cunmpom Iaray®™ 5 107 | 3] 2] 1 nc]| 1 6 | 04 | nic

Aopesiatypu: U (uonosiua cratp), K (kinoua crats), U:)K (CrmiBBiIHOIICHHS YOJOBIYOi:)KIHOUOI CTaTi),
MIC (mikporiedaris), HOLOP (romompo3sentiedais), mMOPH (mikpodransmis), n/c (me obpaxoBysa-
nocb), FASD (deTanpHuit aKOrONbHHIA CIIEKTP MOPYIIEHD).

CTaTHCTHYHO TOCTOBIpHO BHIIi T-dacToTé B Ilomiccst BusBieHi cepen ycix oci6 3 MIC (3mauenns P

0.008; OR 1.86; CL 1.12, 3.16); cepen MIC 6e3 HOLOP i mOPH (P-ennuunna 0.005; OR 2.63; CL
1.23, 6.10); cepen MOPH 6e3 MIC (P-Benmuuna 0.008; OR 2.78; CL 1.19, 7.21); cepen mOPH 6e3
HOLOP (P-penmuuna 0.01; OR 3.23; CL 1.13, 11.3); i Maiiike CTATHCTHYHO 3HAYYIIO BHII YACTOTH CE-
pen curapom HEX MOPH (P-3nagyenns 0.06; OR 6.06; CL 0.73, 278.6).

(@)

Ocobu MOXKyTh OyTH TPENCTABICHI B KIJIBKOX KaTeropisix. YHiKanbHI ocobu (0e3 IyOnmoBaHHs) pe-

craBieHi B Tabnumi 2, 6inbmie iHpopmaii MoxkHa 3HaiiT B JlogaTky.

(b) Bxmouae 4 ocobu 3 MOPH.
(c)
(d)

(€)

Cepen 71 ocobu 3 mikpouedamiero, 28% mpen-
crasieni Bunagkamu FASD 1 1.4% - BumagkamMu 3
curapomoM [laray. 3 Touku 30py FASD, 75% mnarie-
HTIB He MiINanaroTh MiJ YiTKi KpuTepii Mikpouedarii,
TOPUAHATI [T 1HOT0 gociaimkenns (3 SD mmwkue Hop-
mu). OHaK, 1i 0cOOM MOXYTh MAaTH MEHINY CTYIIiHb
Mikporuedarii abo 3mMeHmeHHst 00Boxy royoBu. Cepen
36 0c¢ib 3 roonposeniedainiero 22% ogHOYACHO Mallld
Mikpouedanirto, MOPH abo oOunei ui Baau. binbime

Bukirouae acouiiioBaHi cuHAPOMHI Manbdopmartii.
Bxirouae oy 0co0y (s-2) 3 cynmytaiMm MIC-FASD-mOPH.
Brutiouae 18ox oci6 3 kombiHamiero mMOPH-TITatay-HOLOP (hol-22, 23).
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Toro, Maitke 50% ocib 3 cunapomom Ilatay ogHOUac-
HO Mamu romnomnposennedanito. Lli cmocTepexeHHs
CTalll OJHIEIO0 3 MPUYMH BHKIIIOUYEHHS TOJIONPO3EHIIe-
¢anii npu migpaxyHKy y-4acToT Mikpouedanii B Tao-
quisix 1, 2. B miacyMKy, BUNaaKy 130J150BaHOT MiKpO-
nedanii craHoBIsATh 32%, a BUMNAAKH, acoOIlilioBaHI 3
HecuHApoMHUMH BA, — me 25% (TaGmuus S-1b i
Jonatok).



[llomo muTaHHS TepaTOTeHE3y AKOTONIO, OTJISI
CIIOYKUBAHHS AJIKOTOJIF0 BariTHUMH JKIHKaMU TOKa3aB
(BimoOpaxxeHo B TalOumiii 6), MO CIOKMBAHHS aJIKO-
TOJII0 Tij Jac BariTHocti Oynmo menmuM B llodicci, a
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HalOUTbIIe HOTO BXKMBAJIM B OONACHUX LEHTpax -
PiBHomy 1 XmenbpHUIIBKOMY. Binbine Toro, sik BUIHO 3
Tabmuri S-3, kinekicts Bunaakis FASD € Ginb1o0 B
PiBue-ull, uix B ITomicci.

Ta6muus 6. Cio)KMBaHHS AJIKOTOJIIO BariTHUMU KiHKamu (%0)

Micue npo>kuBaHHS Kinku AEWY OR P CL
[Monices 852 13 (1.583) - - -
He-Ilomices 1417 67 (4.73) 0.31 <0.001 0.16, 0.58
M. PiBHe 566 36 (6.36) 0.23 <0.001 0.11, 0.45
M. XMeJIbHUIBKAN 1062 47 (4.43) 0.33 <0.001 0.17, 0.63

Mani PiBaencbkoi (2009-2010) i Xmenbuuipkoi (2010-2011) obnacreit; (1), "Jlis aqkorosto
(AE)" o3Hauae CroKMBaHHS IO YH ITiJl 9aC BAariTHOCTI >5 craHmapTHuX HamoiB (Sd) 3 pasw,

a60 3-4 sd 4 paswu, a60 1-2 sd >10 pa3, abo Maibke 110/ICHHE CIIOKUBAHHS HEBEITUKOI KIJTBKO-

CTi, a00 TO3WTHBHY BIOIOBIAL IMOHAWMEHINIE HA JIBa 3 HACTYITHWX IHTAaHb. “IPOTATOM

OCTaHHBOTO POKY”, (a) “umM Ka3aB BaMm 3HafloMuUM ab0 WieH CiM’i PO IIOCh, IO BH CKA3aJlnd

4y 3poOWITH TIi/T Yac BXKUBAHHS ANKOTOJIIO 1 HEe MoXeTe 1[boro npuragatu?”’; (b) “uu BHCIOB-

JIFOBAJIM Ballli Jpy3i 9¥ poaudi CTYpOOBaHICT 100 TOTO, IIIO BU BXKWBAETE AIKOTOJBHI Ha-

noi?”; (C) “um BU nmpuiiMaeTe HEBEIUKY KiJIbKICTh aJKOTOJII0 BPaHIIi, 1100 3aCIIOKOITH HEPBU

4y 3HATH NOXMULIA?”; (d) “un BU gymanu npo Te, 100 NPUIMHUTH BXKUBAHHS aJIKOTOJILHHUX

Harnois?”’; (e) “um Bac ApaTyBaid KONH-HEOYIb JIIOMU THM, IO HETATMBHO CTABISATHCS [0

BXKMBaHHs Bamu ankoroiro?”; (f) “um Bu BimdyBamm cTypOoBaHICTH ab0 BHHY 4yepe3 Te, IO
BxuBacte ankoroms?” (amamrosano 3 Kfir M, Yevtushok L, Onishchenko S, et al. in
Ultrasound ObstetGynecol 2009;33:683-689; Bakhireva L, Wilsnack S, Kristjanson A, et al.
in J Stud Alcohol Drugs 2011;72(4):536-544).

Mikportedaris Moxxke OyTH CIIpHYMHEHA ayTOCO-
MHO-PEIICCHBHUMH Ta IHIIUMHU MYTalliIMH, a TaKOX
TEpaTOreHHUM BIIJIMBOM Pi3HUX (DAaKTOPIB, cepes AKUX
€ IP ta ankorons. [lepenbauatouu mpoBeaeHHS MPO-
CHEKTUBHUX JAOCIiIKCHb, OPIEHTOBaHUX Ha BHU3Ha-
YeHHsI MaToreHe3y 1 eTionorii Mikponedaii Ta iHIIMX
0BA, B PiBHEHCHKI# 00J1aCTi MPOBOAUTHCS PSI JTOCITI-
mkenb. llogo rereTnyHnx MyTaIii, nepuri pe3ynbpra-
TH OTJISIAY PIBHS 130HOMII TPI3BHIN YCiX HOBOHApoO-
JOUKCHUX B KOKHOMY paiioHi PiBHEHCBKOi 00iacTi mmo-
Ka3aHi Ha ManroHKy S-1, 3 SKOTO BUAHO, 110 HAWBHII
piBHi 3adikcoBani B miBHIYHUX paiioHax [lomiccs.

I{ono IP, anani3 inkoprnoposaroro “>'Cs B opra-
Hi3Mi 6026 BariTHUX >KIHOK IIOKa3ye, IO HaHBHIII
piBHI 3adikcoBaHi y THX, IO MPOXHUBAIOTH B THX Ca-
MHUX TpbhOX MiBHIYHMX paiioHax Ilomiccs, me piBHI
i3oHOMIi HaiiBumi. [lani mpo pisHi [P, iHKOpHOpOBa-
HOI BariTHUMHM JKIHKaMH, 3a MICIIEM iX MHpOKWBaHHS
nokasani B Tabmuui 7 1 Ha Mamonky S-2 B logatky.
3 ToukH 30py oQiliiHUX cTaHAapTiB 3axucty Big IP,
48% BariTHUX JXIHOK, IO MPOKHBAIOTh B MIBHIYHUX
paifonax TTomiccs, inxopropysamn **’Cs Bumie max-
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CHUMAJIbHO JOMYCTHUMOro piBHsA. Anamiz 12327 i 6706
pe3yabTaTiB, OTPUMAaHUX BiJ aMOYJIaTOPHUX Malli€H-
TiB — JIiTeH 1 JOPOCIHMX YOJIOBIKIB — MOKa3ye, mo 12%
1 6%, BIAMOBIOHO, HAKOIHUYWIM B Tl B7Cs Bume
odiniiHO-3aTBEPAKEHUX HOPM.

BpaxoByroun BUCOKHWI PiBEHb CIIOKUBAHHS TTOJi-
CBKUM HACEJICHHSM BHPOLICHOI HUMH KapTOILIli, MO-
KyTh OyTH MIKaBUMH PE3yNIbTaTH aHalli3y HaKOIIH-
yeHHs [P miero pocnuHor0, 1110 MOKa3aHo B Tabmwmmi §.
AHai3z cyxoro KapTorjisiHOro 0aauiuisl oKasas, 1110 B
HbOMY niprcyTHI “>'Cs i °Sr y npubausHiit mpomopii
2:1.

Tabmuusg 9 mokasye OCHOBHI JpKepena Haaxo-
JUKEHHST PQIIOHYKITIAIB B OPTaHi3M BariTHUX JKIHOK B
[omicci. OcHOBHI pecmipaTopHi JKepea BKIIYal0Th
IAM 1 TIAJI, a TacTPOSHTEPOJIOTIUHI — CITOKHUBAHHS
BOJIU 3 KOJIOJS3IB 1 MICIEBUX BUPOLICHHUX MPOAYKTIB.
Ob6paxoBanuii piBens 137Cs, KMl HAAXOIOUTH B Op-
raHi3M 4epe3 TacTPOIHTECTUHAIBHHUN HIISAX, CKIAAa€e
268 Bk Ha neHb, 1 Iie € BHINE, HiK BU3HaueHa MiHic-
TEPCTBOM OXOPOHH 3[0POB’S MaKCHMallbHa 1032 B
210 Bk (Haka3z Ne 106 Bixg 1991 poky).
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Tabnuis 7. lakopriopoBaHa i0HI3yr04Ya pajiallis B TUTi aMOyIaTOPHHUX TAIliEHTIB

PiBHEHCHKOTO 00JaCHOTO KIIHIYHOTO JIIKYBaJIbHO-1arHOCTUYHOTO IIEHTPY

Kareropis I[aJ.IeKe(a) BHH.BBK(eb) ne-Tlomices®
ITomices ITomices

Barirsi xinkn® 1156 2534 2336

Bk monan Hopmy® (%) 557 (48.2) 155 (6.1) 3(0.1)
Titu® 1338 3671 1697

bk nonan Hopmy (%) 162 (12.1) 50 (1.4) 1(0.1)
Jlopoci gonosixu® 2117 5885 4325

bk nonan Hopmy (%) 136 (6.4) 22 (0.4) -

(a) Brirouae 3apiuneHcbkuid, JlyOpoBHLIbKUiA i POKUTHIBCHKHI paiioHU.

(b) Britrouae Bomoaumuperipkuii, Capuercbkuit, bepesuiBcbkuii i KocTominsch-

KU palioHU.

(c) Brumrouae yci inmi paiiorn PiBHeHCHKOT 0071acTi - BigHeceri o (2) a6o (b).

(d) Baritui skiHk#, sSKi mpuinud Ha nmpeHaraitbhe Y3J[ 1o POKJIIIT (2008-2011) i
SIKi TIOTOJUIIMCH TIPOWTH TPOIIeIypy BUMIpPIOBaHHS IHKOPIIOPOBAHOI pafiarii.

() Odiwiitni rparmani Mexi (Hopmu) craroBsiTs 3700 i 14800 Bk **'Cs st niteit
1o 15 pokiB i JOPOCITHX, BiMOBIIHO.

(f) Mani 2000-2011 poxis.

Tabnuis 8. Pamiomerpist cyxoro kapromisHoro oaauuis 3 PiBHencbkoro Ilomicest.

BumiproBanHs
9
3pazok Sr, Bx/kr s, B
Ilepue IToBTOpHE
A 43,4 £17,2 46,8 21,4 88,3 £36,4
B 49,9 £17,9 32,1241 63,6 £39,3
Cc 41,3+19,9 46,4 £19,2 24,0 £22,0
D 82,3+21,3 72,2 £20,0
E 88,3 +£23,1 84,4 £28,1 46,1 £34,6
F 95,6 +23,1 143,2 £29,6
G 327,2 +86,6 87,3251 54,8 £31,4

B wiit craTTi anani3 Mikpouedaitii, BUSHAYEHOT K
NOTUINYHO-100Hui 00Bix rososu (OFC) Ha 3 SD
MEHIIHNIA 32 HOPMY, BHKJIIOYAa€ MEHINI CTYyMEeHI 3MeH-
meHHs po3Mipy rojoBH. 11[00 BumpaBuTH IIe BHUKIIO-
YEeHHsI, MU MPOaHATI3yBaJld Macy Tiia i 00BiJ rOJIOBH
(OI') mpm Hapo/KEHHI YCiX IiTeH, M0 HAPOAMIUCH B
3apiuneHcbkomy paiioni (Ilomices) 1 B micti PiBHe
(PiBue-uIl). Byno mopiBHsAHO nmaHi 2476 XJOMYHKIB 1
2305 miBYaTOK, HAPOKEHUX B 3apiYHCHCHKOMY pa-
tionri 3 13086 xmormuukamu i 12155 miBuatkamu, Ha-
pokeHnMu B MicTi PiBHe. ®iziomoriyHo Tpoxu 0i-
JIpllIa Maca Tija XJIOMYMKIB BifgMmideHa sik B Ilosmicci,
tak i B PiBHe-HIl. SIxk BuaHO Ha Mamonky S-3, maca
Tina npu HapomxkenHi B PiBue-II i PiBue-nll Oyma
noibHo0 y niTeit 000x crareil. A 3 iHmoro 6oky, O
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[IUX CaMUX JiTei OyB MEHIIHNM B IOJIICEKOMY paioHi
(Maxnronox 2). AHani3u aaHux rpynu agitedt 38 i 06i-
JIBIIIE THDKHIB FeCTallil, a TAKOXK LHUX JKe JITeH, aje 0e3
JIIaTHOCTOBAHOI Ha MOMEHT HAapOKCHHS BPODHKCHOL
MaToJIOTi1, TOKa3aH Ti cami KoHTpacTH. CepenHi 3Ha-
yenast OI', mocopToBaHi Bifg OUTBIIMX JO MEHIIUX,
cranoBuwinn 34.57 (xmomumku 3 PiBHe-Hll), 34.31
(xnomuuky 3 Tlomicest), 34.11 (mniBuarka 3 PiBae-HII) i
33.84 cm (niBuatka 3 [Tomicest). Cepenni 3nauennas O
WX K€ JIiTeH, HAPOJKCHUX B TePMiHi 38 THXKHIB Tec-
tamii i outeme, Oymm 34.74, 34.45, 34.27, 33.96 cwm,
BiamoBigHo. CtaTucTidHO 11l pizHMI OI' Mk Mamio-
kamu onamiel ¥ Tiel x crari B Ilomicel 1 PiBue-HII €
3Hauymi (P<0.0001). KniHiyHO &, Ba)KJIHBICTh IUX
CIIOCTEPEIKEHD TPeOa 111e BU3HAYUTH.
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Ta6murs 9. JlKepena B, TAINBa i Xap4oBuX npoxyktis B [omicesi® ?
b Komonsize CkBaxnHa Byt Bonorin

Boaa (%) 85.4 9.4 50.0 53
IManuro (%) JepeBuna laz IlenTpanpue Topd

OnaneHHs 76.7 17.5 9.0 1.8

[IpuroryBaHHs TKi 52.3 48.9 - -
xa (%) BrnacHa Micuepa IMmopToBaHa

CBuHUHA 91.3 9.9 0

Kypsatuna 77.3 16.2 2.0

Momnoko 71.8 15.1 0

OBoui 98.0 6.4 1.2

sl6myka 91.6 17.2 3.2
O1iHKA [IOJIEHHOTO CIIOKMBAHHA o CS bk
[Momiccst 268.25
['panuuHa 6e3neuna Mexa'® 210.00

(a) 3i crarri Dancause Tta in. (2010).
(b) 3mirrane BUKOPUCTAHHS, MPOIIEHTH HE JT0JAI0THCA.
(c) Hopmu MinictepctBa 0XopoHH 310poB’st, 1997 pik.

0.35
|

—— . PiBHe B He-onicci (yon.)
- = M. PiHe B He-lToniccs (xiH.)
= 3api4HeHCLKMIA paiioH B Monicci (von.)
== 3apiyHeHCbKUIA paioH B Monicci (kiH.)

0.30

HlinbHicTH
0.15 0.20 0.25

0.10

0.05

0.00

I ! I I [ I
30 32 34 36 38 40

OO0Big ro1oBH

Mantonoxk 2. Ilomunuuno-106Huil 068i0 (06610 20106U 6 CM) MATIOKIB, HAPOOICEHUX He paHiue 38 MUudiCHs cecma-
yii. Ilposedeno sumiproganns 2398 xnonyuxis i 2240 diguamox i3 3apiunencokozo paiiony 6 Ilonicci ma 12542
xnonuuxis i 11649 diguamox 3 micma Pienozo, posmawosanozo 6 ne-llonicokiu yacmuni Pignencokoi obnacmi.
3nauenns 06600y 20106u X10NYUKI6 i diguamok menuti 8 3apiunencokomy pationi. Konmpacm € cmamucmuymo

snauywuil (p-eenuuuna < 0.0001) (Wang & Wertelecki 2013).

Ha nportuBary menrani-oBA, tpiaga-oBA (OM, yactimor B PiBHe-HII i He € Oinblue po3NOBCIOMKE-
racTPOINU3UC 1 eKCTPo(is CEeYoBOTO Mixypa) HE € HOto cepen aiBuatok (Tabmuii 1-2 i Ta6mums 10).
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Kpim 18 Bumaakie OM, acomiiioanux 3 NTD (14
BUTIAJIKIB), Mikporiedariero (qBa Bumamku) i MOPH
(mBa Bumagkm), Oymo 38 immux Bumankis OM (Ta6-
muns 10). TIpomoprtist crati UY-)XK € 20-6. Cepen mux
38 Bumnaskis, 12 (32%) Oysu BusiBiieHi g0 15 Tk
recrarfii. Take paHHe BUSBJICHHS 4acTO OOMEXYye Jie-
Tali3aIfiio KIIHIYHOTO OMUCY, 110 HEOOXITHO IS TO-
BHOI Kareropuzanii OM, sxka mMoxe OyTH 4YacTHHOIO
cuHapoMiB abo komriekcie BA, takux sk OEIS (om-
¢anouene-excTpodis KJI0aKku-HenephopoBa-HUi
aHyC-HIDKHS  JIIOMOO-CakpajabHa
kua). Cepen nux 38 ocio 3 OM, 16 (42%) manu aco-

CIIMHHO-MO3KOBa

niioBani BA, BKITIOYHO 3 ABOMa BUMNAJKAMU CHHJIIPO-
my Ilatay a6o tpucomii 13 (aa-2, bb-1) i ogaum BH-
nagkom cuHapomy beksita-Binemana (aa-1). Opna
ocoba Maya CymyTHIO CKeleTHy muciuiasiro (dd-6).
Tux 12 oci0, 10 3aJUIIWIKCh, MU PO3IUIHIM Ha Iie-
(hanpHi (KpaHianbHi) 1 KayganbHi acormiamii BA, 10 3
HUX Manu nedanbHi 1 2 Manu kaynainsHi BA. Acorria-
uii OM-nieanan Brirouanu ogHoro 3 6musHiokis (dd-
1) 3 exromiero cepus (3amigo3peHo nenrany Kanrpen-
na), sumagka CL/P  (cc-2); posmenuna
rinomnazis cepus (dd-3); 3aranpHHil apTepianbHHI

ryou-
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cToBOyp (CC-1); medekT aTpiOBEHTPHKYISAPHOI TEpe-
(dd-4),  aHTpiOBEeHTPUKYJSIPHUI
penyKilifiHi Bagy BepxXHiX KiHIIBOK (CC-5); cTeHo3
nereneBoi aprepii (dd-5); mexcrpokapais (dd-7), mia-
bparmanbraa kuaa (cc-4, dd-2). Kaynmanshi acoriartii

THHKHA KaHaJ1-

OM-BA Bxi1rodaiu oHy 0co0y 3 eKcTpodiero Kiioaku
(cc-6) i me oaHy 3 aHOMAITIAMHU YOJOBIYMX CTATEBHX
OpraHiB i JIOZaTKOBOIO cese3inkor (CC-3). Mu Bupi-
WM, 100 TaKWid Po3moAin Ha uedanbHi-KayaaibHi
acomianii OM-BA mpoctimm#i, nermwmii i Kpaiie
CIPUIMAETHCS JTIKApSIMU MPEHATANIBHOI YIBTPa3BYKO-
BOI JIarHOCTHKM HiXK albTEepHATHBHA KaTerOpH3allis
IIETIOCOMIH, B sIKi TpeOGa BHKOPHCTOBYBATH CKIIATHI
abpesiarypu tumy OEIS. TlopiBusiHasg wactotn OM B
[omicci 1 PiBue-HIl 0Ga3yeThcsi Ha y-yacToTax, SKi
BimnoBimHo € 1.8 i 3.4, mo BKa3ye Ha CTATHCTUYHO
nocroBipHo Buily udactotry B Piue-ull. Illomo i30-
npoBanux OM, y-uactorn B Ilomicci MOPIBHAHO 3
Pipue-ull e 0.7 i 2.3 BiAMOBIHO, 1O MOKA3y€E BUIILY
gactoTy B PiBHe-HII. 3arampna nponopmist crati Y-2K
cepen ocid 3 OM e 20-6, mo 4iTKO BKa3ye Ha CTaTUC-
TAYHO 3HAYYIIE MepPeBaKaHHS XJIOMMYHUKIB, SKE TAKOXK
oueBUAHE 1 cepen cyokareropiit OM.

Tabmuus 10. Yci ocobu 3 ompanonene ado racrpomusrcom (2000-2009).

. . PiBHeHCBHKA 00-
Ilomices He-Ilomices
- (a) JIaCTh

Kareropis Yac Vei Crath Yac Vi Cratb Yac vei | UK

TOTa “ Y | XK | Tora “ q K | Tora “ )
OM®AIJIOLIEJIE 3.5 25 14 | 5 4.2 31 | 14 5 3.9 56 | 2.80
[30:150BaHi 07 | 5 4 239 117 | 7 | 3 | 15 | 22 | 3.67
He i3o1p0Bani 2.8 20 10 5 1.9 14 7 2 2.3 34 | 2.43
Cunapomui® n/c 3 3 n/c 2 1 1 0.3 5 n/c
He-cunapomui 2.3 17 7 5 1.6 12 6 1 2.0 29 | 217
Banu HeBpasibHOI TPyOKH 14 | 10 2 4 n/c 4 2 10 | 14 | nlc
Mixkponedarist n/c 1 1 n/c 1 1 n/c 2 n/c
[ anomainii 0.8 6 4 1 1.0 7 3 1 0.9 13 | 3.50
IF'ACTPOIIN3UC 2.3 17 5 12 | 3.1 23 | 11 7 2.8 40 | 0.84
I301p0BaHMit 2.2 16 5 11 | 3.0 22 | 10 7 2.6 38 | 0.83

Aopesiatypu: U (qosoBiva ctath), XK (kinoua crath), U:)K (criBBigHOIIEHHS 90JI0BIYO1:KiHOYOT cTati), N/C, He

00paxoByBaJIOCh.
(a)
(b)
(©)

danonene-cuaapomom Ilaray-mikpodTanbmiero.

[omo racrpommsucy, cepea 40 ocid 38(95%) He
Mald 1HIIUX acowiiioBanux BA, omHa ocoba Maia
CYIyTHIO arpe3ito aaHamausaTumnainoi kumku (ff-1), a
inma (ff-2) — anomanii Hupok. Y-yacroru B Ilomicei i
Pisae-ull Oynmu BigmomigHo 2.3 i 3.1, a cmiBBimHO-
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Ocobu, npeacTaBiieHi B MiA-KaTEropisix, € yHIKAJIbHUMHU 1 HE TOBTOPIOIOTHCS.
CrarrcTryHO 3Hauymia Bumia gactota (P-semrrauna 0.009; OR 0.30; CL 0.09, 0.84).
Bxurouae gotupu ocodu (v-1; aa-2; w-1; bb-1) 3 cunapomowm Ilatay; Brimtowae aBi ocodu (V-1; w-1) 3 om-

menns crati UK - 0.42 1 1.57. Axmo ue Oyne miar-
BEP/DKEHO MOHITOPHHIOM, IIIO TPHUBAE 1 Jalli, TO mepe-
BakaHHA XiHOK B [lomicci a donoBikiB B PiBHe-HII
CTaHE CIOPIIPU30M JUIS CHCHIATICTIB. MU TakoX MmOMi-
tin, 23 ocobu (58%) mamm Bary Tinma mpu Hapo-



mkerHi merme 2500 r. Acomiamis racTpOIIU3UCY 3
MOJIOAIINM BiKOM Matepi B PiBHEHCBKil obmacti €
OYEBHIHOIO, TAKOXK II€ CIIOCTEPITa€ThCA 1 B IBOX CYCi-
nIHiX obmacTsax. B PiBaeHchkiit obmacti 40% matepis
ITel 3 racTpoImmn3ncoM Manu MeHne 20 pokiB, BChO-
ro K BIJJCOTOK MaTepiB Takoro BiKy B PiBHEHCHKii
obunacri csraB 9.45% (Tabmuus S-8).

Hlono rpynu 3 12 oci6 3 ekcTpodiero ceqyoBoro
Mixypa, sika He Bkmogae ocody (h-3), BxiaroueHy B
kareropiro NTD i B sKoi 3amizio3peHO KOMILIEKC
OEIS, momiyeni BA BKIOYaIOTh CIHMHHO-MO3KOBY
kuity (spina bifida), OM, aHomasiro 40I0BiUMX CTaTE-
BUX OpraHiB i arpesito anyca. llle omHa BuKIFOYEHa
ocoba (arj-2) mana abmoMiHAIbHO-KAyIaJbHHHA KOM-
IJIEKC aHOMAJIii, OIMCAHMHI HuKYe. Maiie MoJ0BUHA
3 12 0cib 3 ekcTpodhiero ce40BOro Mixypa Maja CyIry-
THIO €IICMAII0 B TOW Yac, SIK KOJIHOTO BUITAKY €IIic-
majid, He acoIiHOBaHUX 3 €KCTPO(]IiEr0 CEeYOBOTO Mi-
xypa, B PiBHeHCEKilT obOnacTi 3adikcoBaHo He OyIO0.
YoTupu 3 m’aTH 0oCib 3 emicmagiero OyIu XJIOMYHUKH.
Cepen mi€i rpymu 3 12 ocib, mponopiist crati Y-XK
oyna 3-5 B [omicci i 4-0 i PiBue-HIl. XKoana 3 12 oci6
HE Maja CymyTHiX BA, 3a BUHSITKOM OJIHi€i, sika Mana
HEONyIleHHs s€dok. IlikaBo BiamiTuTH, 1m0 yci 12
0ci06 Oynmu KMBOHApOJKEHi 1 Bara X Tila mpu Hapo-
mkerHi cragosuia 3000 1, 3a BUHATKOM IBOX BHIIAJ-
KiB, 1¢ Bara Oyma maibke 3000 r (Tabmumi S-1b, S-2 i
Honatok). 1likaBo BiAMIiTUTH, [II0 HA MPOTHBArY OCO-
0aM 3 eKkcTpodicro cedyoBOTO MiXypa, Maca Tijla MpH
HapOJKEHHI JOHOIIEHUX OCI0 3 130JhOBaHOK MiKpO-
nedaniero 9 aHOPEKTAIBHUMH aHOMAJISIMHU JIy)Ke
yacto Oyna 3HmxkeHa. Cepen 22 oci® 3 i30b0BaHOIO
Mmikporedaiero i 20 ocid 3 1301b0BaHIMH aHOPEKTA-
JFHUMH aHOMAaiSIM{A, HAPOKEHIMH B TECTAaIliTHOMY
TepMiHi 38 TkHIB 1 6ibine, 12 (55%) 1 5 (25%) ma-
mu Macy Tina npu HapomkerHi <3000 r, BigmoBimHO
(Tomartox).

T-uactoru BA B PiBHEHCHKiH 00macTi MoOXKHa
MOPIBHATH 3 T-4aCTOTaMH, IO CIOCTEPIraloThCs B
€ppori i panoprytorecss EUROCAT. B Ta6mumi 3 i
netanpHimie B Tabmumi S-5 B JomaTKy BHIHO, IO
4yacToTa neHTaan-oBA B PiBHeHChKil 00acTi € cepen
HaliBummx B €Bpori. 3 iHIOTro 60Ky, T-4aCTOTH Tpi-
anu-oBA B PiBHeHCBHKIN 00s1acTi 3HAXOAATHCS B Jia-
Ma30Hi 4acToT, siKi 3BiTytoThCsl B EUROCAT.

SIBHI acomianii o0BA Mk co0o0ro 1 3 iHmmMu BA
nokaszani B Taomumi 11. HaiOuiein sBHUMM miagaMu
€. eparan NTD-OM, aHOpeKkTO-peHaNbHI aHOMATII,
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peHasbHi-anoMarii kirmnisok, CL/P-OM, spina bifida-
OM, spina bifida-anomauii kiHmiBoK, Mikporedaris-
mMOPH; CL/P-anomanii aupok; CL/P-anomarii KiHiii-
BOK.

JlJ1s BUCBITJICHHSI CUTYaIlil 3 HE3apOUICHHAM 4Ye-
PEBHOI CTIHKA MU OIACYEMO CiM JTOJaTKOBUX BHITA]-
KiB KTOMi€l ceplis, JBa 3 SKUX BKIIIOYEHI 70 0ci0 3
inmmmu oBA. Li 1Bi 0cOOM 3 €KTOMIEr0 Ceplls, acolli-
fioBanoi 3 iHmMUMU OBA, ommcani sk ocoba -3, sxa
Mmaia eHnedaronene i BkiovyeHa B kareropito NTD, i
ocoba dd-1, sxa mMaja KOMIUIEKC Baj, SIKHH CBIIUHTH
PO MOXIMBY TeHTaxy KauTpenna i BKIIOYEHHH 10
kateropii OM. Cepen iHIHMX I’ATH 0Ci0 3 €KTOMi€I0
ceprs (ect-1-5) BximroueHi marieHT ect-3, KU MaB
BaXKy Aedopmariro xpeOTa i peaykuiiHi Baau JiBoi
pPYKH, Ta MaIieHT ect-4, Ikl MaB peTpodiekciro xpe-
0Ta Ta ¥oro BHYTPIIIHI HOro MPHUJIATAIHU JI0 IJIAIICHTH;
I[i aHoMmaiii, BipOTiHO, MPEICTABIAIOTH BUMAIOK
KOMITJIEKCY aHOMaliii ajaHToimHoro crebma (HIKKH
3aponka). Illogo iHmMX woTMphOX 0OCIO 3 TOpako-
a0IOMIHAILHOK PO3INIIMHOI 0e3 eKTOIii cepllsi, TO
HaOip acomilioBaHux BA OyB moiOHMIA 10 TOTO, KUK
OyB acoliioBaHmii 3 eKTOMi€0 ceprsd. OTHUM 3 IHUX
YOTHUPHOX BUNAJAKIB OyB BUIIaOK aHeHIedaii (g-2) 3
BaXKKOIO “‘S-110o1i0HO010” nedopmaliiero XxpeoTa; qpyrui
Bumnajaok (thab-1) OyB BUSBIEHHI 32 TOTIOMOTOO TIpe-
HatanpHOrOo Y3Jl Ha 16-My TwKHI Tecraiii, ska He
3MOrJIa TOKa3aTH HIXKKY 3apoJiKa 1 MPOJIeMOHCTpyBaia
MPUJIETIIICT XpeOTa IOy A0 CTIHKH MAaTKH Ta BaXKKY
penyKIlifo HIXHBOI KiHIiBKH. Tpers ocoba (thab-2)
Maja aHoMaJjil HDKKMA 3apojKa, BHABIEHI Ha 12-my
TIKHI Tecrtamii, 4deTBepTwii Bumamok (thab-3) Oys
BUsIBJIEHUH npeHaTanbHuM Y3/l Ha 19-My TrXHI Bari-
THOCTI, TIAIIIEHT MaB €BicIlepallito BHYTPIITHIX opra-
HiB, HE OrOpPHYTHX MEMOpaHOIO, i aMHIOTHYHI Hepe-
TSDKKH, HE CIIOJIy4eHi 3 TiloM rwroaa. Lli wotupu Bu-
MajKd TOPaK0-a0JAOMIHO-IIM3UCY B TIOEAHAHHI 3 iH-
mmMu BA 1 ¢eTonnaneHTapHIMA aHOMAITiSIMH 1JTFOCT-
pPYIOTH TIpOOJIeMH, XapaKTepHI IS KaTeropu3allii
panHiX 1enocomiii. Ha ocuoBi 11 BuUmaakiB Topako-
a0IOMIHO-IIIU3HCY, aCOIIHOBAHOTO YU Hi 3 E€KTOIIEI0
cepIlsi, BU3HAUECHO T-4acTOTy B PiBHEHCBHKiH oOmacTi
He MeHIe, Hix (.76 Ta T-4acTOTY eKTOmii cepilsd — He
menmre, Hix 0.48. [lopiBasTn mpomopiito crati Y-XK
OyJI0 HEMOXXJIMBO 4epe3 OOMEKEHHS MOXITHUBOCTEH
YIIBTPa3BYKOBOI JIarHOCTHKH B PaHHIN MpeHaTaTbHAN
mepio.
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Tabmums 11. HecurmpomHi acoriariii BpomKeHIX MaJIL(bopMauiﬁ(a) B PiBHeHCHKiH 0OmacTi Ykpainu (2000-2009).

Kareropis |CTW|CEPH| SB |[MIC|mOPH|CL/P|OM|GSTR|ESOPH| DIAPH [RENAL®|BLEXTR|RECTANLIMB
P 3 | 71 [102] 46| 26 |78 |[25] 17 26 24 62 9 16 31
nP 5 | 45 |60 25| 9 |79 |31 23 17 26 63 5 29 49
LB 1 0 [72]169] 30 [129|20] 17 32 27 85 14 39 58
S 1 19 [10] 2 3 3| 7] 2 3 9 14 0 6 4
ToP 5 | 87 |[70] 0 2 | 2124 19 7 13 23 0 0 15
SA 1 10 [10] O 0 4 | 5] 2 1 1 3 0 0 3
U 2 34 [22] 0 0 2 |18] 5 3 6 11 0 3 9
M 1 32 [73]35| 16 [100]28]| 16 22 26 69 8 22 37
F 5 | 50 [67]3 | 19 |55 [10] 19 18 18 45 6 20 34
Twin 0 5 [ 3] 1 0 0 |1] 1 1 0 2 0 1 4
CTW 8 0o |[1]o0 0 0o|1] o 0 0 0 0 0 0
CEPH 0 | 116
SB 1 0 [162
MIC 0 0o |o]71
mOPH 0 1 o] 5] 35
CL/P 0 2 |21 4 4 [157
oM 1 8 | 6] 2 2 6 |56
GSTR 0 0o 0] oO 0 0 |o0] 40
ESOPH | 0 4 0] 2 2 3]0 o 43
DIAPH 0 3 1)1 2 3 [3] 0 2 50
RENAL® | 0 2 3] 4 2 5 | 3] 1 4 3 125
BLEXTR | 0 0o [11]0 0 0o]1] o 0 0 1 14
RECTAN | 0 0 [2]1 1 1 ]2] o0 5 2 8 2 45
LIMB 0 1 [ 5] 4 2 5 2] 0 1 1 7 1 4 80

Aopesiatypu: ANOR, anopekranshi anomaiii; BLEXTR, ekctpodis ceuoBoro mixypa; CEPH, nedansni Bagu

ueBpanbhoi Tpydku; CL/P, posmurinuua ryou/mianebinus; CTW, 3pomieni 6iusuioku; DIAPH, nedexru miadparmu;

ESOPH, anomanii crpaBoxony; F, xxinoda ctatb; GSTR, ractpommsuc; LB, >xuBonapomxenwmii; LIMB, Bagu 3

BKOpPOYCHHSM KiHIIBOK; M, domosiua ctath; MIC, mikponedamis; MOPH, mikpodTamemis; NP, me-Ilomiccs; OM,

omdanorene; P, IMomices; RENAL, anomanii Hupok; S, MepTBoHapomkeHi; SA, cmoHtaHHi aboptu; SB, spina

bifida; ToP, nepepuBanns BaritHocTi; U, HEBijoMa cTaTh.

(2) PerionanbHi i MepUHATAIBHI CIIOCTEPEXKEHHS MPEACTABIEH] MOHAI JIarOHAUTIO i3 CipuX KIITHHOK. B cipux

KIITMHKaX IIOKa3aHa 3arajbHa KiIbKiCTh 0Ci0 3 MeBHUMHM Maib(opMamisMu (BKIFOYAIOYH Ti, IO 3 TOIOMPO3e-

Huedaiero). [ubpu HKYe aiaroHami 3 CipUxX KIITHH BiIoOpa)karoTh acomiarii 3 iHIMAMHA MaTb(OpMaIlisiMH.
Ocobu 3 MHO)KHHHAMHU MaJib(OPMaLisIMi MOXKYTb OyTH MPEICTABJIEH] B KUIBKOX KITITHHKAX.

Acorriamii 3 iHITMMHA BPOHKEHUMHU Mallb(OpMAaIlisiMU B TAOJIHITIO0 HE BKITFOYCHI.

(b)

IB.

Jlo iHmMX KOMIUIEKCIB KayaadbHUX Manbpopma-
il BKIIOYEHUHM omuH BuUmamok (CC-6) 3 ekctpodiero
KJ0aKu, 1e 0yB Benukuit xmaomuuk (3900 r), uns mama
He Mana pmiabery. OfMH MEpPTBOHAPO/HKCHUH HEBU-
3HaueHol cTati (arj-1) MaB aHOMAaIiI0 HIXKH 3apoJKa,
CHHIPOM KayHaJIbHOI perpecii, areHesito HUPOK, Hal-
HUPHUKIB, CEJIE31HKH, CEYOBOT'0 MiXypa, MPsIMOi KHUIII-
kd i oxniel Horu. YKuBoHapokeHa miBuMHKA (arj-2)
Maja eKCTpodil0 Ce4oBOTO MiXypa, areHesiro JiBOi
HUPKH, HIKHBOI KiHI[IBKM Pa3oM 3 Ta30BOIO KiCTKOIO
Ta aHOPEKTATbHY arcHesito. BoHa Bxkuia, Mae HOp-
MaJbHUH IHTEIEKT 1 COLialbHI HABMYKH, 3aKIHYUBIIN
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BrutroueHi ocobu 3 areHesi€ero, Tilomiasiero, KHCTaMU HUPOK, BUKITIOYCHI T1IpOHEdPO3U 1 OOCTPYKIIIT Ce40BO-

CTaH/ApPTHY CEPENHIO INKOIY 1 BHBYMBIIN J[BI MOBH.
Ille nBi muTHHHM, OOWJBI MEPTBOHAPOIKEHI, Mallnd
CHUPEHOMEII0 1, K HACINiJIOK, aHOPEKTAJIbHY arcHe-
3it0. [epmia mqutuna (Sir-1) mana e i HefipoOiacTo-
My 1 riIoruiasito HEPOK, a apyra (XJIom4uK, Sir-2) oyna
OJHIEI0 3 JWAMHIOTUYHOI, NUXOPIOHIYHOI IBiMHI 1
MaJla areHe3ir0 HUPOK, BIIICYTHIO JIiBY PYKY i HEBH-
3HAYeHY cTaTh. Moro GIM3HIOK TakoX OyB MEPTBOHA-
POKEHUM XJIOITIMKOM, HIDKHI KIHIIIBKH SKOTO Ha
V3] He Bi3yanizyBanucs.

[Ilomo aHOpekTampHUX aHOMAIi, cepen 45 ocil,
nricTe Manu acoriariii 3 oBA, nepma (h-3) mana OM-




spina bifida-exctpodiro cedoBoro mixypa i BKiItoYeHa
B kateropito NTD; apyra ocoba (cc-6) mama OM-
exkcTpodiro Kaoaku, Tpers ocoba (M-4) mama spina
bifida-miapparmaneny xwmmy; uerBepra (S-5) Mama
curapom Jlayna-mikporedariro;in’sta ocoba (clr-4)
mana CL/P-exromiro mmpku, mocra ocoba (hol-29)
Maja acomiamniio rojomnpo3sennedarii-mOPH. 3a Bu-
KIFOYCHHSIM BHIIE3TraJlaHuX IiCTHOX OCi0 1 ABOX 0ci0
3 cupeHoMeniero (acorifoBaHUMK 3 aHOPEKTATbHUMHU
aHoMaiisiMu), B PiBHeHChKiH oOnacti Oyino 37 Bunaji-
KiB aHOpEKTAIbHUX aHoMmaiii, 14 3 skux Oymu 3 Ilo-
micest 1 23- 3 PiBHe-HIl, mo Biamoigae y-4actoTam,
monaiiMenie, 1.93 i 3.15, Bignosiano (Ta6mursg S-2).
Cepen uux 37 miteit, 20 Manu 1307b0BaHI aHOPEKTa-
7pHI aHomanii, a 14 mamm cynyTtHi ¢ictynu. VY-
YaCTOTH AaHOPEKTAJbHUX aHoMajiii B PIBHEHCHKIN
obmnacti, ITomicci 1 PiBue-ull cknanm, moHaMeHIIe,
1.38, 0.97 i 1.78, sigmosinuo (Jomarox). Takox ode-
BHJIHO, IO Maca Tila TpH HApOIKCHHI JOHOIICHHUX
MAJTIOKIB 3 HECHHIPOMHUMH aHOPEKTAIbHUMH aHOMa-
missmu Oyna 3HmKeHa — 25% Takux miTel Manu Macy
tina meHme 3000 r. [HIIMIA KOHTPACT CTOCY€EThCS CTa-
Ti Y-XK cepen mamokiB 3 1 0e3 cynyTHBOI icTynn —
cepen niTed 3 QicTyaamMH XJIOMYUKH repeBaxanu (5-
1), a cepen nitelt 6e3 dicrynu Y-XK Oyno 6-8. Cepen
15 oci0, y SKkuX aHOpEKTaIbHI aHOMaJii acoIlifoBa-
nuch 3 iHmuMu BA, crisBignomenns Y: 2K oymo 1.03,
a HaWlsackpaBimi acormiamii Oynmu 3 CTpaBOXigHO-
[IJTYHKOBO-KHITKOBUMHU aHoMaismu (ari-24, 26, 27,
28, 30, 33, 34), i ocobmuBo 3 cTpaBoxigHuMu (ari-24,
27, 33, 34). Cepen iHIMMX BHIAAKIB aHOPEKTAIBHUX
aHoMaJii Oynu OJHA JUTHHA 3 AHOMAISIMH HIXKKH
3apojka (arj-1) i me ogHa TUTHHA 3 KayJaIbHOIO JHC-
MIa3i€0 1 PeayKIIHHUMA aHOMATISIMU HUKHIX KiHITI-
BOK (arj-2).

3poweni 6ausnioku, mepamomu.

145437 >xuBoHapoKEeHUX BKItouyaroTh 347 WK,
423 YY i 419 XK nmapu OGnusniokiB (Tabmuis S-4).
Criseignomrenust crati YY: KK map e 1.01, Bowo
Maitke ogHakose B Iomicci 1 Pisue-ull, sk 1 3arannHa
gacToTa HapompkeHHs Omm3HIoKiB. Cepenm 842 map
OJIM3HIOKIB OAHAKOBOI cTaTi Oyno II’SITh BHITAIKIiB
akapaii (0.59%). YotupH i3 m°ITH 1IUX BUMAIKIB Oynn
nomiveni B Ilomicci cepen 415 map Gnu3HIOKIB ofHa-
koBoi crati (0.96%). IIpotsirom 2000-2009 pokiB B
PiBHeHCHKI# 007aCTi HAPOIUIOCH BICIM Iap 3poIIe-
HUX ONM3HIOKIB, JeB’saTa mapa Hapomwiack B 2010
pori i me m’sATh map 3pOMeHNX OJU3HIOKIB HapOIH-
JUCh B IBOX CYCiNMHIX o0yacTsax. Y-dactota B PiBHEH-
cpKill obmacti ckimana 0.55, a B nBox cycigHix obmac-
ix — 0.19 (Ta6muus S-6). Ictopii cimeii 3pomieHUx
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OJTM3HIOKIB MOKA3YIOTh 3HAYHY KUTBKICTh BHHUKHEHHS
GararormnigHux BaritHocTel (ManoHOK S-4).

B anaini3z TepaToM Takox Oyiau BKJIIOYEHI JaHi 3
JIBOX CyCimHiX oOnacred. Y-yactora B PiBHEHCHKil
obmacti Oyna 0.76, BoHa € MOAIOHOIO IO Y-4acTOTH
0.77 B mBOX cycimnix obmactax pasom (Tabmui S-6).
Cepen ycix 29 teparoM B Tppox obmactsax, 25 (86%)
OynH KpMKOBO-KYIIPUKOBUMH 1 mporopiii crari Y-XK
B PiBHEeHCHKIN 1 cycimHiX o0nacTsax Oymm TOiOHI,
Bigmosiguo 7-19 i 7-15. Cepen 29 Teparom, aBi (7%)
Majli XapaKTePUCTHKU TepaToOIacTOMH, OJHA 3 HHUX
Oyna Kpr>KoBO-KynpukoBoto (vter-11), a inma — muii-
HO-(papuHreanbHa Teparoma (Neo-1).

Hlono acouianiii BA-Heomnasisi, kpiM Bxe 3ra-
JaHol IIMMHOI BPOIIKEHOI TeparobmacTtomu (Neo-1),
Oyno mie /aBa BUMAIKH. acolifioBaHa 3 KaTapakTOo
enengumoma (Clr-5) i medpobiaactoma (Sir-1), acorri-
Hi0BaHa 3 TiNoIia3ie€l0 HUPOK 1 CUPEHOMEITIEIO.

JTUCKYCISI

VY mporeci JaHOTO AOCHTiIKEHHS MU HaMarajiucs
3aJJOKYMECHTYBATH TOMYJISIIHHI YacTOTH BPOIKCHHUX
anomaniii (BA), srizno sumor EUROCAT 1 3a mix-
HApOJHUMHU CTaHAapTaMu, B PiBHEHCBKill o0Onacti
VYkpainnm, sika moctpaxkgana Bix IP BHacaigok YopHo-
Oombchkoi  Katactpohu 1986 poky. JlocmimxeHHs
CTOCYEThCS BOCbMU BA, siKi MOXKHA Bi3yaJbHO BUSBU-
TH TIPU HAPOIDKEHHI, yCi pa3oM BOHH MOXYTh OYyTH
BU3HaueHi sk ocHOBIi-BA (oBA). Takox y mocii-
JUKEHHSI BKJIFOUYCHI TPU BiJIOMi TepaToreHHi (pakTtopu B
PiBHeHCBKIH 00macTi: piBeHh KPOBHOI CIOPiJHEHOCTI,
aNkorons i iomizyroua pamiamis (IP). Ilpeamerom triei
TUCKYCIi € MigKpecIeHHs] KOHTPACTIB 4acToT 1 (opm
oBA B PiBHeHCHKi#l o0macTi MOpIiBHAHO 3 KpaiHaMu
€Bpomy, a TakoX MOpiBHAHHA dacToT B Ilomicci 3
yactotaMH B pewTi obnacti. [Ipupona xoxxHOi 3 Bu-
SIBIICHUX HaM#u OBA y3ro/pKyeThCsl 3 OlUCaMy BH3HA-
excrieprie  (Willis  1962; Warkany 1971,
Stevenson & Hall 2006). 11loxo BruMBYy Ha 3710pOB’s
HU3BKUX 103 IP, 119 Tema rpyHTOBHO BHCBiTIeHa Ko-
MiTeToOM 3 OlojioriyHOl Aii 10HI3yH04Oi pamiarrii
(Committee on Biological Effects of lonizing
radiation), sixmit 6yB cTBOpeHmii HamioHansHOO mOC-
migaunpkoro  pamoro  (National Research Council)
(BEIR V 1990). Ilpeamer wmiei auckycii cokycoa-

HHUX

HUI Ha yacTtoTax 1 popmax oBA B PiBHeHCHKIi 00mna-
CTi B KOHTEKCTI MOMIOHWUX CIIOCTEPEKCHh Ha IHIIUX
TEPUTOPISX.

Bracmonamii.

“bracromaria” i “memocomis” € 3pydHUMH IIO-
HATTAMHU AJs1 omucy oBA, siki MU crocTepiraemo B



PiBHeHCBKIlM oOnacti. biacronatii — e aHomadmii, ski
BUHUKAIOTh JI0 IMIUTaHTAIlil eMOPIOHY 1 OpraHOreHEe3Yy,
a TepMiH “IIeJIocoMis’ BiTHOCHTHCS O OJacTOIATIH,
SK1 XapaKTEePU3YIOThCsl HE3aKPUTTSIM TePEeIHBOI uepe-
BHOI CTIHKH, II0 € aHOMAJI€I0 TPOIeCY 3THHAHHS
emopiona (Schinzel Ta im. 1979; Czeizel & Opitz
1981; Martinez-Frias ta in. 1997; Opitz ta in. 2002).
Jlo OmacronaTiii HaleXaTh MOHO3WUTOTHI OJIM3HIOKH,
3poleHi Onu3HIOKH, akapmii, Teparomu, NTD, OM i
ekcTpodis cedyoBOro Mixypa, SIKi ONHCaHi B LBOMY
3BITI, & TAKOXK TOPAKO-a0IOMIHO-TITH3UC-CKTOITIS Cep-
5, aHOMaiii HIXKH 3apojiKka, aHoMaiii miadparmu,
areHe3iss HUPOK, CTPABOXiTHO-IIUTYHKOBO-KHIITKOBO-
aHOPEKTAIIbHI aHOMaJii, MU3TeHe3is-eKcTpodis Kioa-
KU, aHOPEKTaJbHO-KPWIKOBI Ta KayldaJbHI aHOMalii,
BKJIFOYHO 3 CHPEHOMEIIEI0 1 JM3TCHE3IEI0 HIDKHIX
KiHIiBOK. OO’€qHYyIOUE TOHSTTS, XapaKTepHE s
OmacromaTiii, 1 30KpeMa JUIs IEIOCOMil, IOJIATae B
TOMY, IO 1li BA BUHUKAIOTH B pe3ynbTaTi 3MiHH MPO-
necy emoOpionampHoro 3ruHanHs (Duhamel 1963;
Stevenson & Hall 2006). To6to, 10 MoYaTKy mporecy
3TUHAHHS eMOpiOHy, MiJ Yac racTpyiAuii, B eMoOpio-
HAJILHOMY JUCKY 3 SIBJISIIOTHCS He(anbHO-KaydanbHi 1
JIOPCAJIbHO-BEHTPAJIbHI OCi, IICJIS YOTr0 BHUHHUKAIOTh
eMOpIOHAJIbHI €KTO- 1 CHJI0OMEe300JIacTHI TutacTi. Me-
300/1aCT PO3TAMIOBYETHCS MK €KTO- 1 €HJI00JIACTHUM
TUIacTaMu eMOPiOHAJIBHOTO JTUCKY 338 BUHSTKOM JBOX
MICITb, POTOBOI i KJI0oayHOi MeMOpaH. B mopcanbHiit
TUTOIIMHI €KTOOJIACT (POPMYE CEpEIUHHHI HOTOKOP/I
(ciuany xopay). ComiTu i HeppPOTOMHU PO3BUBAIOTHCA
B yci OOkM 1 mepudepuyHO PO3TATYIOTHCS, AA0UN
MOYaTOK OIYHUM IUTACTUHKAM, SIKi JIISTHCS 3 YTBO-
pPEHHSAM aMHIOTHYHOI (IOpCAIbHO) i METOMIYHOI (BEH-
TPAJIbHO) TMOPOXHUH. EMOpioHANBbHMNA 3rHHATEHUAN
bi (0]
nedarigyHOTO POCTYy TPHUIIAPOBUX eMOpIOHATHHIX
JHCKIB, IO CTUMYIIIO€ TpaHchopMarito Miackoi emo-

npouec  HpU3BOIUTH EHepriiHoro  J0pco-

PiOHAJIBHOI MIACTUHKH B LWIIHAPUYHUNA BEHTPAIBLHO
3irHyTHid  emOpion. IIBummmii picT KpaHiaJdbHO-
MOTUJIMYHOL TIJITHKY BUKIIMKAE KedalbHe 3TUHAHHS, 3
Ke(aJbHOI 30HU SIKOTO PO3BHHYTHCS Ceplie, KUIIeU-
HUK 1 epe/iHs yacTuHa aiadgparmu. B HOpMi, oHOUA-
cHe nedaniyHe, TaTepanbHe 1 KayJanbHe eMOpioHab-
HE 3TUHAHHS CXOJSTHCS 3 YTBOPEHHSM amekcy abo
oM(anoHy, a Hi’KKa 3apOJIKa PO3BUBAETHCS B MTYIIKOBY
HIXKKY, SKa TIOTIM CTaHEe OCHOBOIO ITYHOBHHHU. 3MiHa
POCTY 1 3aKpHUTTSI TOpCATBHOT HEPBOBOI TPYOKH MOXKE
3aBaJUTH HOPMAJbHOMY BEHTPAJIBHOMY 3IMHAHHIO
eMOpioHa 1 TPUBECTH JO IEITOCOMIH, IO HANEBHO 1
nedanan-NTD-
omdartorene, sKi MH croctepiraemMo B PiBHEHCHKiH
obmacti. CumeTpruHi po0IeMH PO3BUTKY HEPEAHBOL

BiJ0OOpaKeHO B acorianisax
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YepeBHOT CTIHKM BUKIHMKAIOTH ‘‘CepesiHi Lenocomii”
a6o omdaornerne (OM). Menir cumeTpuuHi mpooIIe-
MH 3THHaHHS MOXYTh 3aKiHUMTHCS “BepxHimu” (Ie-
¢daniyauMu) yu “HIDKHIME® (KayTaTbHAMH) [EI0CO-
Mmismu. ['pyma “BepxHiX” UeNOCOMIiH, HaNpUKIa,
BKJIIOYa€ KOMIUIEKC meHTaau Kanrpenna, a rpyma
“HIKHIX” 1enocoMiit — kommuiekcu Tuny OEIS, sxuit
OTIMICAHMWH paHimie. 3arajioM, IEIOCOMil BUSBIISIOTHCS
B paHHbOMY TeCTalliHOMY TEpiofi, a ypa)KeHi HiTh
HEKUTTE3IATHI, 110 IOCWIIOE TEHACHLIIO 0 LIBUIKO-
ro MepepuBaHHs BariTHOCTI MiCIs MpeHATaJbHO BCTa-
HOBIICHOTO J[iarHO3y, TOMY OIUCH IMOAIOHUX aHOMaJTii
HEe JyXe jaeTanbHi. YacTo B omucax BKa3yeThbCs, IO
“3amigo3peno” Bunaaok OEIS um iHmUX KOMITIEKCIB
BA 06e3 o0rpyHTYBaHHS TaKMX BHCHOBKIB. AJIbT€pHa-
THUBOIO I[LOMY MOXYTb OyTH CXEMaTH4Hi OIMCH Ha
3pa3oK OIMMCAHOTO BHINE, SAKi MOJAIOTh aKTyaJIbHUN
omMC aHoMajiil, momidyeHux mig dac Y3]l miony uu
nocMepTHoro orisiny. EmOpionansHi anomanii Ha
“KiHI[l XBOCTa” BUHUKAIOTH IICJIS YTBOPEHHS OC1 eMO-
PiOHY 1 3aKpUTTA 3aJHBOT HEHPONIOPH MPOTITOM 4-TO
THKHS BariTHOCTiI. XBOCTOBa OpyHBbKa €MOpiOHY ITiJT
yac 5-6-ro TwxHs, [ eHCeHIBChKHI BY3JIHK 1 Kay/Ialb-
HUH KiHEllb CITUHHOTO MO3KY € B 0€3MocepeHbOMY
3B’S3Ky 3 HOTOKOPJOM 1 ITOCTaHAJIbHE 3ariHOJICHHS
MOKa3ye Ha Miclle 3aKpUTTs 3aJHbOI HelpomopH i
MiCIle 3HAXOPKEHHS MOCTAaHAIBHUX CHHYCIB. OCKiNb-
KA TpOTAroM 7-8-r0 THXKHS BiOyBa€eThCsA MPOLIEC
3BOPOTHOTO PO3BUTKY XBOCTA, y JTIOACHKUX eMOpPiOHIB
BIIHOCHO 9acTO OyBarOTh IMOJABOEHHS i PO3BHUTOK BTO-
PUHHUX 3agHiX Heliporop Ta iHmMX aHomaiid. Lli
aHoMamil 3aJHBOTO KIiHIL eMOpIOHYy MOXYTh OyTH
Pi3HOMaHITHHMHU 1 BKJIIFOYAIOTh BiJCYTHICTh OAHI€T YU
000X HIKHIX KiHIIBOK 1 cupeHoMemnito. Hami crocre-
pekeHHs B PiBHEHCBKIH 00nacTi MOKa3yrOTh HaJIMIp
“medaniyanx” oBA 1 He MOKa3ylOTh HaaMipy “Kayna-
neHUX” Manmbdopmariiii adbo mambdopmariiii “3akiH-
YEeHHSI XBOCTa .

Yacmomu.

Pesymprati mocmimkeHHs OoBA mMoka3yroTh, IIO
yacToTH neHtagn-oBA B PiBHeHCHKIN 00macTi € ce-
pen naiiBuix B EUROCAT. Takox uwactotu B Ilo-
JIiCCl € CTATUCTUYHO BHUIIMMH BiJl THX, IO CIIOCTEPI-
raroThCcs Ha pemTi Teputopii obnacti (Tabmumi 3, S-
5). Ticms TTomiccss HAaCTyIHI HaWBHINI YaCTOTH 3pPO-
mennx Onm3HiOKiB, NTD, wmikpouedamiii i mOPH,
3adikcoBani B €Bpori, Oynu B 3BiTax 3 MiBHIYHOI AH-
i, miBACHHO-3axiAHOT AHDII Ta Yenbscy. JlBa iH-
IIUX HE3aJCKHMX JOCIIKECHHS BCTAaHOBHJIH, IO B
OiHAIHAIT YaCTOTH 3POIIEHUX OJIM3HIOKIB 1 KPHYKOBO-
KYIPUKOBUX TEpPaTOM € TaKOXK Cepell HAHBHINUX B



€Bporii, Xo4a BOHH HE € BUIIUMHM BiJ| THX, 1110 B [lo-
micci (Mutchinick Ta i1.2011; Pauniaho ta in. 2013).
3ramani paiiorn BexmkoOpuTaHii i meHTpaabHI paiio-
Hu Hopgerii ta lIBewii , ax i Ilomiccs, yacTkoBo 3a-
sHanu BBy YopHoOunbcbkoi IP (Gillett Ta im.
2001). Xoua EUROCAT naHux mpo TepaTtomMy He
30upae, 1HII JOCTIKCHHS B MiBHIYHIN AHITIT 3acBi-
JIUWITH, 110 KPHYKOBO-KYIPUKOBI TEPATOMH TaM CKJIa-
natoth 0.37, a B PiBHeHChKiit 00macTi — 0.62 (Tabmuis
S-6). Yacrora tpiagu-oBA B TTomicci un B PiBHEHCH-
Kiil o0JyracTi He BiAPi3HAETHCS B IHIINX KpaiH €Bpo-
TIH.

Yactora NTD 1 acomiamii NTD-OM B PiBHeHCEH-
Ki obmacri, i 30kpema B Iloiicci, € cepes; HAHBUITUX B
€Bporni. 3 iHmoOro OOKy, I'pPYHTOBHE JOCIiIKCHHS
OM, mnposezneni B €pponi Calzolari ta in. (1995,
1997),
cknagac 2.52 1 € Takoro X, K 1 B PiBHEHCBKIH 001acTi.

BCTaHOBIJIM, IO PO3MOBCIOMKEHICTE OM
Acomianis NTD-OM, sk mpeactaBieHO IMi3HIIIe, €
4acTimow B paiioHax 3 BHUCOkMMHU dactoramu NTD,
ocobmmBo B Ilomicci Ta bputancekux octposax. Illo-
10 0ci0 3 «mapa-oMdanorene» 4u raCTpOLIH3UCOM, IS
0BA sBnsie co00¥0 JIOKaTi30BaHy aruiasiro 4u JUCILIa-
3if0 OIYHOT YaCTUHM YEPEBHOI CTiHKH, TOJOBHUM YH-
HOM CIIpaBa JIo IyTKa, i HE Ma€ HisKOr'0 BIJIHOIICHHS
1o (GopMyBaHHS TyITKa Y¥ aMHIOTHYHOI 000710HKH. B
PiBHeHCBKi# oOnacti, 43% BUNAAKIB racTPOLIU3UCY
Oynu y KMBOHApOJDKEHUX JiTeH i, sk BkazaHo B Jlo-
natky, me 48% BumaakiB Oynu MOB’si3aHi 3 BUMYILeE-
HUMH TIepEpUBAHHSAMH BariTHocTed. Amnamiz 3322
BUIMAJKIB TaCTPOIIN3NCY y CBITI MOKa3aB, mo 86% He
Manu acoriioBanux BA, nopisusaHo 3 95% B PiBHEH-
cpKill 00macti. T-yactotu racrpommsucy B [lomicci i B
PiBue-HIT (2.34 i 3.13) 3HaxoAAThCS B MEXKax jiama-
30HY T-4aCTOT KpaiH, o panoptytors 10 EUROCAT
(0.89-6.22) (Tabmumsa S-5). Immoro meaocoMicro B
Tpiagi-oBA € exctpodis cedoBoro mixypa, sika OIu-
caHa IMi3Hille Pa3oM 3 IHIIMMHU KayAalbHUMH 0JacTo-
narismMu (uu 6JacTonartii “3aKiHueHHS XBOCTa”).

Jlo “BucOkux” 1ENOCOMIN BKIIOYCHI BHITAIKH
TOPAKO-IIU3UCY, L0 YaCTO IOEIHYETHCS 3 EKTOIIE0
ceplis, 1 OOM/IBI i aHOMaTii BKJIFOUEHI B CIIEKTP Ba
nentanu Kantpenna. B PiBHeHCBKiH 00macTi KoM-
cepiist
MpUOIM3HO HACTIIBKU K YacTi, K 1 ekcTpodii ceuo-

IUIGKCH  TOPaK0-a0I0MiHO-IIH3HUCY-CKTOMIH
BOTO MiXypa. AHOPEKTaIbHI aHOMAJTi € HaWJaCTIIIH-
MU BUJAMU KayJadbHUX UM «HIDKHIX» IEJIOCOMIH, 3a
SKAMH WIYTh 9acTOTH eKCTpodii cedoBOro Mixypa.
Yactora excrpodii cedoBoro Mixypa B PiBHEHCHKIi
00JacTi 3HaXOIUTHCS B MEXaX YacTOT, SKi KpaiHu
€pporrn mogaroth 10 EUROCAT. Ha BimMiHy Bifg
JIOHOIIICHUX >KUBOHAPO/UKCHUX 3 130IbOBAHOKD CKCT-
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podiero cedoBoro Mixypa, SKi MalOTh HOPMaJbHY
Macy Tila TIpH HapO/KEHHi, IOHOIIEHI MaJfoKd 3
130JIbOBAHUMH AHOPEKTATFHAMU aHOMANiSIMH MAaroTh
3HIDKEHY Macy Tina npu HapomkeHHi ([omaTok).

Bnusnioku i nepesasicanns xcinouoi cmami.

Bararo mocmimpkeHb IoKa3aiu, 1o JiTH Bijg Oara-
TOIUIIIHUX BariTHOCTEH, 0COOJIMBO MOHO3UIOTHI OIM-
3HIOKHM, MAaroTh MiABHLICHUH PU3MK PO3BUTKY BA.
IMomynsmiiine koropTHe gocmimkerns Li Ta in. (2003)
MPOJCMOHCTPYBA-JIO IiIBUIIICHHS BiTHOCHOTO PU3MKY
BUHUKHEHHS BA nmo 1.9 mns nBiens, 2.7 aiia TpieHb i
4.6 mia gerBipeHb 1 Oinbime. YacroTa aHeHuedami
cepel pe3yNbTaTiB ONHOILTIAHUX 1 OaraToruTigHuX
BariTHOcTe# Oyna 1.1 i 2.9, BiAnoBigHO, IO BiAIOBI-
JIa€ CTATUCTHYHO 3HAYYLIOMY PU3UKY 2.64, HAa IPOTH-
Bary spina bifida 6e3 anenmedarnii, sska Mana moi0HI
YaCTOTH CepeJl OJHOILTITHMX HOBOHAPOKEHHX 1 OJu-
Schinzel Ta in.
(1979) i sKi crMparoThCs Ha TPYHTOBHI KIIHIYHI OC-
JPKEHHS, CBi4aTh MpO Te, IO OyacTomarii

3HIOKIB. [lpumymenns, BUCYHYTI

BiJI0-
OpaxaroTh MEXaHi3MH, MOJIOHI 0 MPOIECiB, MO Ji-
I0Th 1 B MOHO3UTOTHUX OJIM3HIOKIB. ExcriepTu cTBep-
JOKYIOTB, [0 OJM3HIOKK HApO/KYIOTHCS MPUOIM3HO B
1 Bumanky 3 40 (2.5%) i Tomy B PiBHEHCBHKIM 00acTi
OUIKYBaJIM HApOPKECHHS 3636 HEMOBJIAT, HACIPABII
*x 1x Hapoamioch 2378 (1.94%) (Phelan & Hall 2006).
Iletf xOHTpacT TOKa3ye, IO YacTOTa OJM3HIOKIB B
PiBHEHCHKII 00nacTi He migBHUINEHA. EKCIepTH Takoxk
CTBEP/UKYIOTh, 10 MOMYJISMIHHI YaCTOTH JU3UTOTHHUX
OJIM3HIOKIB BHIL IO BIIHOIIEHHIO A0 KIJBKOCTI BariT-
HOCTEH, sIKi BiTOOpaXKaroTh MMi3HIHA MaTepUHCHKUAN BiK
abo Bukopuctanus nporenyp IVF-ART (ekctpakop-
nopaybHe 3aIlliTHCHHS - JTOMOMIKHA PENpOIyKTHBHA
texHouorist). B PiBHeHchkiil o6macti npouenypu IVF-
ART 3aiiiCHIOIOTh PIIKO 1, HE3BAXKAKOUM HA Te, IO
MaTepuHChbKui Bik Oinbiumii B Ilomicci, Hixk B PiBHe-
ull, MU TIPUXOIMMO 1O BHCHOBKY, IO IIi (hakTopw,
HAINICBHO, 3HAYHO HE BIUIMBAIOTh HAa YacTOTY HAapo-
JoKeHHST OMu3HIOKIB B oOmacTi. 1llomo 3pomennx G-
3HIOKIB, acolliailisi 3 BUA03MIHEHUM MPOLECOM PO3BH-
TKY MOHO3UTOTHHX OJHM3HIOKIB € OYEBHJHOIO, IO
MOJKE TaKOX OyTH TIOETHAHUM 3 ITATOTCHE30M KPHIKO-
BO-KyIpukoBuX TepaTtoM. Acomiartis NTD-0nu3aroKH
€ Takox 100pe onucana (Tabmuis S-4) (Windham &
Sever 1982; Kallen Ta in. 1994; Garabedian & Fraser
1994). Crymine TO€nHAHHS OJNU3HIOKIB 3 Pi3HUMHU
migkateropismu NTD i cepen pomwdiB 3poIIeHHX
Osm3HIOKIB, TepaToM 1 oci6 3 NTD obOroeoproroThcs
HIDKYE pa3oM 3 iHIIMMU aclieKTaMi HO30JI0Tii 0BA.
Cepen jrofel mpoONopIiiss HAPOJKCHHS XJIOMYH-
KiB 3a3BHuail € Tpoxu Buiow Big 0.51 i € HaA3BUUAN-



HO CTabiTBPHOIO Cepe]] Pi3HOTO HACENIEHHS 1 MPOTATOM
JnoBroro vacy. [Ipomopiist crati € TPOXH HHKYOKO
cepen OMM3HIOKIB 1 B 0araToILIiAHUX ITOJ0TaX IOpPiB-
HsHO 3 omHomIiganME. CmiBBigHomeHHs Y:0K cepen
MOHO3WUTOTHHUX OJIM3HIOKIB € HIDKYHM, HIXK cepes JH-
3UTOTHUX OJIM3HIOKIB. Cepell MOHO3UTOTHHUX OJH3HIO-
KiB YacTOTa YOJOBIYMX Map, 1 HaBiTh OUIBIIE cepen
3polieHuX ONM3HIOKIB, € HIKYO0I0. [lepeBakae HayKo-
Ba TEOPis, M0 AMXOPIOHIYHI, MOHOAMHIOTHYHI 1 3pO-
IICHI OJIM3HIOKW BiJOOpaXkaloTh AYXKE Ii3HE eMOpio-
HaJbHE TIOJBOEHHS, PE3YNIBTATOM SKOTO 1 € 3pOIIeHi
Onmu3HIOKIB 1 mapu OnmsHiokiB (Derom Ta in. 1988;
James 1988; Phelan & Hall 2006). Bunrkae muraHus,
YW € JiBYara OuTbIe CXWJIBHI 0 eMOpiOHAIBHOTO
PO3IiNeHHs], OCKUIBKH MPOTATOM PaHHBOTO eMOpioHa-
T5HOTO (OPMYBAHHS iX PO3BHTOK IOBLIBHIIINM, Ha
YoMy OyJie aKIIeHTOBaHO yBary Ti3Hilie.

Cepen poBiTHUX IOCHTIKEHb po3noaity BA 3a
cTarTio € Ti, mo BukoHamu Lary i Paulozzi (2001) Ta
Shaw Ta in. (2003). O0uaBa JOCIIKEHHS IOKA3alIH,
IO CITOCTepiraeThcs i B PiBHEHCHKIW 00yacTi, mepe-
BakKaHHsI J)KiHOYO1 cTati cepen BumankiB NTD i Buma-
nkiB Mikpouedanii. IlepeBaxkanHs >xiHO4Oi cTaTi ce-
pen ocib 3 Mikporedaliero O0yJIo TaKOX MPOACMOHCT-
POBaHO BOMA HE3aJIEKHHUMH JTOCTIKEHHSIMH B YTO-
pmuai (Abdel-Salam & Czeizel 2000; Szabo Ta in.
2010). € mpoBOKAaTWBHUM Te, IO ICKiNIbKAa OTJISIB
poOIT Tpo iCTHHHY MiKpoledatiro, sKi MMOKa3yBaln
nepeBakaHHS >KIHOYOi CTaTi, NPOIrHOpYBalM LeH
¢enomen (Warkany rta in. 1981, posmin 1). Hocumi-
mxenns Shaw (2003) Bkirouano anatiz oci6 3 MOPH,
cepell SIKUX JiBYaTKa TaKOX TepeBa)kalid, Ha BIIMIHY
Big Kallen Ta in. (1996), koTpuii He 3HAMIIIOB HOKA3iB
nepeBakaHHs meBHOi crtaTi. IlepeBakaHHS AiBUaT
cepeq| 3polleHNX OJIM3HIOKIB 1 TEpaToM, IO CIOCTepi-
raeTtbesi B PiBHEHCHKIN 00JacTi, € TakoXk m00pe Bimo-
muM (Tabmuus S-2) (Warkany 1971; Phelan & Hall
2006). Ileit HEoAHOPA30BO MPOJCMOHCTPOBAHUH (he-
HOMEH TaKOXX HasBHUM B PiBHeHCBHKIN oOnacti. I me
BiZIBOJIIKAE€ yBary BiJ NepeBakaHHA XiHOUYOi cTarti
cepen acorrianiii nmepaman-NTD mopiBasHO 31 Spina
bifida. Ananiz 226 mwioxnis 3 NTD npoaemoHcTpyBaB
yiTKy pi3uuiro cmiBBigHomenb Y: 2K cepen NTD 3a-
JISKHO BiA iXHBOTO TeorpadiyHOTO PO3TAIIyBaHHS.
Cepen anenuedaiii (OkpiM Mepo-akpanii), mpu spina
bifida Bume momepexoBoro Bimminy xpebra i Spina
bifida mmwkwe rpyaHoro Bimminy xpebTa CHiBBiIHO-
menas Y:2K 6ymo < 0.6, 0.4 1 >1.4. Cepen ocib 3 me-
po-akpaHi€ro (HETIONTKOKEHI 3aJH YaCTHHA Yepera i
BEJIMKUI TOTWJIMYHHUI OTBip) CHIBBIJHOIICHHS CTaTi
Y. K 6ymo 1.08 (Seller 1987, 1995; Tapper & Lack
1983). Ille oxma 3mina criBBigHOmEeHHS Y:0K BigMi-
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YyeHa cepel eHiedaolene, Ko HOro MOIUIMTH Ha
OTWINYHE 1 HemoTwinuHe. B PiBHEHCHKIN Ta OBOX
cycianix obmactsax Oynm 31 1 36 Bunaakis eHuedano-
uene cepen sxux 20 i 21, BignoBimHO, OynM HECUH-
POMHUMH NOTHJIMYHUMH eHIledanonene. B PiBHeHCh-
Kiii oOmacTi Ta IBOX CYCiIHIX 0ONacTsIX MPOMOpIii
UK Ooymu  9-12 1 12-12, BianOBiAHO, MOPIBHSIHO 3
HECUHJAPOMHUMH HOTWIMYHUMH eHIedaolene, sIKux
Oyno 5-9 i 5-9, Bimmosimno. [lomymsmiitai yacToTH
ennedanomnene B PIBHEHCHKIH 1 IBOX CyCigHIX oOac-
Tsax pa3om Oynu 2.13 i 1.54, BianoBigHO; a BiANOBIAHI
YaCcTOTH HECHHIPOMHHX MOTHIMYHUX eHIledanorene
oymu 1.38 i 0.90 (Tabmuus S-9). Ile oxHe BigxXuieH-
HS BiJl MepeBakaHHs >KiHOUOI CTaTi, sike cHocTepira-
€ThCS TP KPHIKOBO-KYIIPHKOBUX TEPaTOMax, TaKOXK
oueBHIHE 1 cepen ocid 3 TeparoMamu, SIKi IPOKUBa-
oThea B iHmmx Micigx (Stevenson & Hall 2006;
Tapper & Lack 1983). Anami3 CBiONTB MPO CMEPThH
miteid 3 TepaTromamu, mpoBeAeHui Fraumeni Ta iH.
(1973), BcranoBus, mo cepex 198 Bumanakis 56 Oymu
3NIOSIKICHUMH, 1 1110 cmiBBigHOmIeHHs Y: K BigoOpaxa-
70 jokamizamiro myxauau. [Ipomopiii U:0K Oyau 24-
60, 5-17, 15-14 i 4-5 cepen BUMAIKIB KPHIKOBO-
KYIPUKOBHX, PETPO-MIEPUTOHCATFHUX, YEPEIMHUX 1
MUHHO-(papUHTeATPHIX TepaToM, BiamoBimHo. Lli
JOCTITHUKH TaKOX BiJ3BHAYMIIM BUCOKY YacTOTY aHO-
MaJiid, MOB’A3aHUX 3 KPHUIKOBO-KYIIPUKOBUMH TEPaTO-
MaMH, OCOOJIMBO Ta30BMX 1 aHOMaJii HUXKHIX Xpeo-
IiB, SIKi CTOCYBAJINCH OJIM3HIOKIB YU TOJIBOEHHS 3a]I-
HbOI yacTWHHM KuinkiBHuKA. Cepen 198 marienTiB 3
TepaTomMoro, obcTexennx Fraumeni Ta in. (1973), 5
oci0 Oynu ABiitHI 1 O/1HA - TPIHHA.

JocaimkenHs, sSiKi MPOBOIMIUCH K B PiBHEHCH-
Kiif obmacTi, Tak i B JlaHii, He cTamy MigTBEpAKEHHIM
acorianii OM-6mu3nioku (Bugge 2010). ITpore, OM B
MOEqHaHHI 3 KaymanbHumu aHomamismu  OEIS
OB’ sA3aHe 3 OJU3HIOKAMH 1, TAKUM YHMHOM, 3 aHOMaJli-
smu HiKKH 3apoaka (Bugge 2012). Acomiarist Benu-
KHX BaJ YEePEBHOI CTIHKU 3 OJIM3HIOKAMHM 1 3pOIICHU-
MU OJIM3HIOKaMK OyJia 3aJJOKyMEHTOBaHa JBOMa JI0C-
mikeHHsaMd Ha dom 3 Mastroiacovo Tta im. (1992,
2007) i Lee Ta in. (1999), siki y3araapHWIN KITiHIYHI
3HaXiIKH Ta pe3yJbTaTH ayTONCiii NMpH KOMILUIEKCI
OEIS 3 akieHTOM Ha IXHbOMY 3B’S3KY 3 MOHO3HMIOT-
anmu OnmsHIokamu. Iposemeni Mastroiacovo mocri-
JOKEHHS TIOKa3alld, 10 BEJHKi N1e(eKTH 9epeBHOI CTi-
HKH MOXYTb TIOJIJaBaTHCh K aHOMAJIii CTIHKH 3apojIKa
a00 SIK BENIMKHUU TacTpomu3uc. Lls MOKIMBICTE MOXKe
BimoOpaxkaTuch B gocmimkeHHsx Hwang 1 Kousseff
(2004) six migBuIIEHa YacTOTa OJU3HIOKIB Cepel marfi-
entiB 3 OM 1 racrpommsucom. Reid Ta in. (1986)

TaKO>X BIOAMITWIM MIABHUINEH]I YaCTOTH OJIMU3HIOKIB



cepe]| TMAIi€HTIB 3 TacTPOIIH3HCOM, aACOIIMOBaHUM 3
aHOMaJlAMU, IO BIAHOCATHCA IO amiolniasiid. 3 iH-
moro 6oky, Moore i Nur (1986) momosinm, mo Omms3-
HIOKW OyJI YacTilie B Tpymi 3 omdanoreie i He 0yau
noMiueHi cepep oci0 3 ractpommsucom. Lli ckimagHO-
i MOXUJIMBO BiMOoOpakaroTh TeTeporeHHicTh OM i
HENOJiKY iCHyIouuX Kiacugikamiiit OM.

Bimomo, mo cepen aHOpEKTaIbHUX aHOMAJIiN BU-
najaky 3 4u 0e3 ictyn MaroTh pizHi mponopuii Y: K, B
PiBHeHCBKIN 0OaacTi BOHM cKiagaroTh 5-1 1 6-8, Bin-
noBigHO. B PiBHEHCHKI# 06macTi i cepen 1846 Buman-
KiB arpesii 3aJHBOrO Mpoxojy, orisiHytux Cushieri
(2001), 44% i 36%
aHomairismu, BignosigHo (Tabmmis S-2). Cepen aHo-
pexranpHux aHoMmauiii 10% 3HaXOIATHCS BUILE PiBHS

BHITJIKIiB OyJIM 130JbOBaHUMHU

migHiMarouoro anyc m’s3y (levator ani) i mepesaxa-
I0Th cepeJl U0JIOoBiKiB. B PiBHEHCHKI 00J1acTi CITiBBij-
HomeHHs Y:)K cepen atpesiil 3aqHBOTO MPOXOAY BH-
IIe 1 HIKYe IIoTo M 513y 0yio 6.2 1 2.3, BilIOBITHO.

Ilepesaorcaroui acoyiayii BA.

Hecunnpomni acomianii BA 300paxeni B Tabmu-
ui 11. Haivacrimni € Taki miaaun BA: nedanan-NTD-
OM;  HHpKOBI-peKTO-aHaJbHI, HUPKOBI-KIHIIIBKH,
spina bifida-OM; CL/P-OM. Posutipenuii anami3 miaa
NTD-OM B PiBHeHCHKill 00JacTi Ta JABOX CYCIIHIX
o0acTgIX IOKasas, 110 3 27 BHUIIAJAKIB JBa BHUIIAIKH
Oymu 3 ennedanorene (0v-2, 5). Ila rpyma 3 27 oci6
Brmovaia 17 (63%) sunankis nedanan-NTD, cepen
AKX BiciM (47%) Manu KpaHiO-paxu-IIU3UC, a 3ara-
apHe cniBBigHomeHHs crati Y-)K Oyno 2-9 (Tabmuus
S-7). 1Ii acoriamii BA 3 nedaman-NTD i ixue mepe-
BaKaHHs Cepejl JKIHOYOI craTi 30iraeThCs 3 JOCII-
mxeaasyvu McKeown Ta i (1953), Smithels Ta in.
(1964), Windham i Sever (1982), i Doyle Tta imn.
(1990). Posmmpennii ananis, nposeaenuid Calzolari ta
in. (1995, 1997) nmoka3zas, mo Ha BpuraHChKHUX OCTpPO-
Bax (O0’eanane xopoutiBctBo 1 Ipmanmis) cepex 70
nian OM-NTD 48 6ynu nos’sizani 3 nedaman-NTD,
21 3i spina bifida i 6 3 ennedanomnene. B koHTHHEHTA-
npHIM €Bpomi Jymmie 18 oci6 manu giagm OM-NTD,
12 3 aux manu spina bifida i 5 - mepaman-NTD; us
TIPOTIOIIS € JiaMEeTPabHO MPOTUJIC)KHA TiH, IO BUSB-
JieHa cepell 0OCTEKEHUX BHITAIKIB Ha BpuUTaHCHKUX
ocTpoBax. B 1boMy KOHTEKCTI, KuUIbKicTh fiag NTD-
OM, 3apeectpoBanux B PiBHEHCHKiii 001acTi Ta JBOX
CyCiHIX 00JacTsIX, € WMOBIPHO BWIIOIO BiJl PEUITH
KOHTHHEHTaNIbHOI €Bponu, B3sToi pasoM. Jlocii-
okeHns1, mposeneni Calzolari ta im. (1995, 1997),
CBIIYaTh PO Te, IO BHCOKa yactoTa aiag NTD-OM
Ha bpuTaHCBEKHX OCTpOBax BimoOpakae BHCOKY dYac-
tory NTD i He moB’s13aHa 3 wactororo OM.
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B PiBHeHCBKil 00macTi Oyno 38 iHIIMX BHIAJIKIB
OM, ne noB’s3anux 3 NTD, 13 3 sskux € HECHHAPOM-
aumH acomiamisMu OM-BA. BiasmiicTs 3 nux acoria-
uii BA 0ymu uedanan-OM ([omatok). CtocoBHO
IIETTOCOMil, BOHH TIEPEBAYKHO BYSIBIISAIOTHCS I HYac
npeHaranbHoi Y3/] Ha paHHIX TepMiHaX BariTHOCTI 1
YacTO € HECYMICHHUMH 3 ITOCTHATAJIbHUM BWKHBaH-
HSM, TOMY TaKi BariTHOCTI 4acTO 3aKiHUYIOThCS TIepe-
puBaHHsAM. Lli 00CTaBHHU MarOTh MOXIIMBICTH 3pOOH-
TH JTUIIE BiTHOCHO OOMeEKeHi KIIiHI4HI onucu. Takox
€ TeHICHLIs Kilacu(ikyBaTH paHHI KOMIUIEKCH LIENO-
COMIH, fIK MiZ03py Ha KOMIUIeKcH BA, Hampukman,
OEIS, 3amictb TOTO, 1100 POOUTH OIMUC BUIAMMHUX Pea-
apHO aHomaniii. Crnpo0a anbTepHATHBHOTO IiAXOIY
3pobimena Mastroiacovo Ta in. (1992), sxuii BUBYMB
BEJIMKY KUIBKICTh «BEJIMKUX BaJ YEPEBHOI CTIHKH» 1
Kareropu3yBaB ix Sk OM 4M racTpOIIM3UC BKIIOYHO
31 BciMa CTYNEHSIMH BKOPOYEHHsI KiHIIBOK 1 HasBHicC-
Tio cupeHomenii. Cepen 215 wemommsat 19% wmanu
NTD i 5.6% Oynu 3 Onu3HIOKIB. [HII JOCTIAHUKH
BKa3ylTh Ha Te, mo acorjaiis OM-01u3HI0KY € pH-
coro OEIS (Keppler-Noreuil Ta in. 2007; Martinez-
Frias ta in. 2000). B mamomy aHamizi M JOCIiIHITH
CXeMaTH4Hy Kareropusaito acomianii BA-OM i
BHSBIIIH, IO Tporopiis nedanan-OM i kaynag-OM
Oyna 9-2. Hackinbku Taka TOIOJIOTiYHA KaTeropusa-
uisg acomiariii OM 3 iHmmMu BA € HO3050TiYHO 1H-
(dhopMaTHBHOIO MOTPeOye J0JATKOBOI'O BHBYCHHS.
Russo Tta in. (1993) sanpononyBaiu, mo LBW kom-
IJIEKC CKJIAMA€ThCS MPUHAWMHI 3 TBOX Pi3HHX (PeHO-
tunis. [lepmmii penorun, skuil Mu Ha3uBaemo 1eda-
nan-LBW, Brirodae ennedanonene abo aneHueda-
710, TOB’sI3aHi 3 PO3LIUIMHOI O0AMYYs, 1 IpYrui
(deHoTUN, KUK MU Ha3uBaeMo kaynaa-LBW, sxuit ve
BKJIFOYA€ YEPEMHO-IUIFOBUX Me(EeKTiB, a BKIIOYAE
YpOTeHiTalbHi, aHOPEKTAIbHI aHOMaii, MOMepPeKOBO-
KpIKOBI MeHiHTOIene, (eTorianeHTapti MpUKpII-
JICHHSI, KOPOTKY MYMOBUHY 1 aHOMAaNii HIKHIX KiHIIi-
BOK. [IpuknagamMu KIIIHIYHHX CHOCTEPEkKEHb KOMILIE-
Kcy kaynaa-LBW B PiBHeHCBKiH 001acTi € TBOE MiTEH
(arj-1, arj-2), 3 sxkux OfHA MUTHHA BWXKWIA 1 CTana
BHUITYCKHHUKOM CEpPEIHBOI IIKOJIH (OIMCaHO BHIIE).

B PiBHeHCBKI# 001acTi, SK 1 B 1HIINX MICIISX, Ta-
CTPOIIU3HUC € TIEPEBAXKHO 130JIbOBAHOIO AHOMAJIIETO.
Ipore Reid Ta in. (1986) nokazas acorriaiito 3 0113-
HIOKaMH 1 amiormuiasiero. 1i JoCHigHUKH OKa3aH, 110
B rpyni 216 nauieHTiB 3 amioruiasiero 5% manu ract-
pomu3suc i 1me 6% Maiu iHII Bagu, TOJIOBHUM YHHOM
aTpes3ito KuIlleuHUKa 1/abo aHOMamil MyCKynaTypu
cTiHKHU TyayOa. J{o 11boro yacy B PiBHEHCHKIM oOmacTi
BUIIIC OIMCaHI acoliallii 3aJI0KyMEHTOBaHI He Oynu. 3
1HITOTO OOKY, TOOpE BimoMa acoIliallis TacTPOITH3HCY



3 MOJIOAIIUM BiKOM MaTepi MiJ] Yac IOJIOTiB € OYEeBH-
nHoro B [omicci, PiBre-HI1, a Takox B cycigHix 3 Pie-
HeHCbKOI0 oOmacTsax (Ta6muus S-8) (Curry Tta im.
2006). TakoX racTpOIIU3HUC, 3a JAHUMHU CIIEI[ATICTIB,
nepeBaxkae cepen 4onosiuoi crati (Boyadjiev Ta im.
2004; Gambhir ta in. 2007), xo4a B PiBHEHCBKIiT 00-
nacti nponopuis Y-XK crxmamae 16-19, B Iomicci i
PiBue-ull — 5-12 1 11-7, BigmoBiaHO.

Hocnimkeni oBA MoxyTh OyTH po3mupeHi 3a
pPaXxyHOK BKIIOUYCHHSI BHUIIAJKIB TOPaKO-abOMiHO-
IU3KCIB 1 eKToIin ceprpl. OdikyBaHa 4acTOTa €KTO-
i cepus B PiBHEHCBKIM o0nacTi €, sk MiHiMyM, 0.48,
10 € B KiJIbKa pa3iB BHIIE BiJ THX, IO OYyJIM MOJIaHI B
immux mpansgx (Botto ta in. 2011; Carmi i Boughman
1992). Ilono kaymanbHUX OiacTomartiii, TO MEPCIeK-
THBa € ckiagHoro. Ha momaTok mo exctpodiit ceuoBo-
ro Mixypa, aHOPEKTaJIbHHUX AaHOMAaJii 1 KPHKOBO-
KYIPUKOBHX TEpPaTOM, TaKOX BiJA3HAUEHI BHITAIKH
moeHaHb eKeTpodii KIoaku, cakpaldbHOI TUCTEHE3Il,
CUpEHOMeTil 1 IUCTeHe3ii HIKHIX KiHIIBOK. bimbpmie
Toro, aHaiis, nposefenunit Kallen ta in. (1991), minx-
PECITIOE, 1110 CUPSHOMETSI Ta IUKIIOIIs TePEeBaXKAIOTh
cepel KiHO4Yoi cTaTi i ONU3HIOKIB, IO € ONMXK4Ye IO
rojonpo3eHiedani, sika Oyjga BUKIOYEHA 3 OO
aHaisy.

SIckpaBoIO XapaKTEPUCTHKOI MOXKIIMBO O1IBIIIO-
cTi OjacTomaTiii € Te, MO Ti, XTO BHKUJIH, BKIIIOYAIO-
yi 0ci0 3 HaliBaXXUMMH KoMIulekcamMu BA, MoxyTh
JIOCSATHYTH CBOTO IOBHOTO 1HTEJICKTYaJIbHOTO MOTCH-
miany (Opitz ta in. 2002). Leii ¢axt minTBepmrKeHUR
Ha MPUKJIaAl TIBYMHKH 3 BaXKOIO KayJaIbHOIO JHCII-
nasiero (arj-2) i omucanoro Pinette ta in. (2005) oco-
0010 3 CHPEHOMETIETO.

Tepamozenni puzuxu.

Ile neckpunTUBHE €MiIeMiONIOTiYHE JOCIiKEH-
Hs HE Ma€ Ha METi OCHIAWTHA MPUIMHHO-HACIIIKOBI
3B’SI3KH, X04a BOHO U Aa€ NesiKi HUTOYKH IS CHpS-
MYyBaHHSI MPOCIEKTUBHUX JOCTIHKEHb 1 MPEBEHTUB-
HUX BTpyd4aHb. Lleil aHami3 BKIIO9ae BUBYEHHS TPHOX
KaTeropii TepaTOreHHUX (aKTOpiB PH3HUKY: TEHHHUX
MYyTaIlifi, ajgKkoToNI0 Ta ioHI3yrouoi pamiarii. I{omo
TeHHUX MYyTalliii, Mu BBakaeMmo, 1o llominryku € i30-
JBOBAHOIO MOMYJISILI€I0 1 1Ie € YyMOBOIO, LIO /A€ BHU-
U BIJICOTOK KPOBHOI CIIOPiJHEHOCTI 1 TOMO3HUIOT-
HocTi. Ll Touka 30py oOrpyHTOBaHa MOCIIIKEHHIM
PiBHIB 130HOMII MPi3BHII HOBOHAPOKEHUX, XapaKTe-
PHHX JUIS OKpEMHX paioHiB. [30HOMis mpi3BHI € He-
MPSIMUM TTOK)KYMKOM €HAO0TaMii 1 KpOBHOI CITOpiHe-
HOCTI 1 Ile# aHaji3, y3aranbHeHud Ha MaitoHky S-1,
CBIJTYUTH TPO T€, IO PiBEHb 130HOMIii € HAWBHUIUM B
TphOX MiBHIYHUX paiioHax [Tomices (Colantonio Ta iH.
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2003). BHCHOBKH IIHOTO CITOCTEPEKEHHS OMMCaHi 1ai
B KOHTEKCTI pO3TIIS Ay HO30JIOTI.

[llomo TepaToreHe3y agKOTOJO, OCIIIKEHHS
BXKMBaHHS aJKOTOJIF0 BAariTHUMHU JKiHKaMHU 1 aHawi3
yactrotu FASD mokasaB, 110 Hi OJHE, Hi JApyre He
nepeBakae B [lomicci. Li 3Haxigku BKa3yrTh Ha Te,
10 aJKOTOJIb, CKOpIllle 3a BCe, HE € TOJIOBHOIO Tepa-
TOTEHHOI0 MPUYMHOI0 BUIIKUX YacTOT Mikpouedarii i
MOPH, Bigmiuenux B Iomicci (Tabmumi 4, 51 S-2, S-
3).

Ilomno IR, To € 6e3cymuiBHUM Te, 110 3 1986 po-
Ky BariTHi 1HKY 1 giTa B [loJticci mMpogoBKYyIOTh ITijT-
nagati mixg BmuB IR. Odiniiiai ominkm piBHIB IR
6a3ylOThCS HA BUMIPIOBAaHHAX ~'CS i B myGiKarisx
PiAKO HaroJoUyroTh Ha pizHKLI Mix [oxicesm 1 pem-
TOI0 TepuTopii PiBHEHCHKOI 00acTi. OMiHKHN MOTpar-
msieEst ©'Cs depe3 IIUTYHKOBO-KMIIKOBHII TPAaKT, 3a
JIeTKUMHU BHUHSATKaMH, He 0a3yIOThCS Ha peajisiX CIio-
JKUBaHHS MPOAYKTIB xapuyBaHHs B Ilomicci. 3 Bpaxy-
BaHHSM IUX PO3AYMIB Hallli NIONEPEAHI OMUTYBaHHS
MOKa3aJId, M0 OKPIM €HTEPaTbHOro, e OAHUM M-
xoM HajuxojpkeHHs IR B opranism € Bnuxanus. B Ilo-
JcCcl TepeBaXka€ JUM BiJl YACTHX JICOBHX TMOMKEK,
CTIaTIOBaHHS OioMacH Iicist 300py BpOKaro 1 CIiajo-
BaHHsI IPOB JUTS IPUTOTYBaHHA 1Ki 1 onanenns. Cepen
iHmmx romoBHMX xkepen BBy IR B Ilomicci €
B)KHMBAaHHS BOJW 3 HETNIMOOKHX KOJIOAA3IB, MICIIEBOL
pubu, micoBux rpubiB Ta STif, MICLEBOI BHPOLIEHOT
KapTorti i moyoyHux mnpoayktie (Dancause Ta iH.
2010). Mu migpaxyBaiu, IO IIOJACHHE HAIXOMKCHHS
B¥Ccs g OpraHi3M BariTHHUX XIHOK CKiamae 268 Oexke-
peniB (bk). Iumr BYeHi migpaxyBaju, IIO IIOJEHHA
iHKOpIopaliss B PiBHEHCHKiN 00nacTi ckiagae OIu3b-
ko 571 Bk, mo € HallBUIIMM TMOKa3HUKOM cepen 25
oOcTexkeHUX B YKpaiHi oOmacrei, Bximouaroun Kuis
ta JKutomup, Aki posramoBaHi HaiOmk4e 10 Yop-
HoOmst (Shiraishi ta in. 2008). Taki MOKa3HUKH €
BHUIIIMMH BIJ MakcUMaJIbHOI Oe3meunol no3u B 210 bk
JUISL TOPOCIIOTO HaceJIeHHs, BCTaHOBJIeHOTO MiHicTep-
CTBOM OXOpOHH 370poB’st Ykpainu (Tabmumi 7, 9)
(TTocranosa Nel06, 1991). B Vkpaini HaiiBuiuii mo-
KA3HHK Tmepexofy ' Cs 3 TPyHTY 10 XapyoBOTO JaH-
mrora € B [Tomicei (Likhtarev Ta i1.1996, 2000). Hamri
OTNUTYBAaHHS TAKOXX IMOKAa3yIOTh, MO (hakTU9IHO, OJIH-
36K0 50% BariTHUX KIHOK, SKi MPOXXUBAIOTH B IMiBHI-
yHill (Bimmaneniit) yactuni Ilomiccs, MatoTh iHKOpPITO-
posani pieui **'Cs BHIIi 32 TPaHHYHY HOPMY, BCTAHO-
BJIeHy MIiHICTEpCTBOM OXOpOHU 3A0pOB’sl YKpaiHH
(Tabmuus 7 i Mamonok S-2). Binbiie TOro, mi BHMi-
pIOBaHHS 1HKOPIIOPOBAHOTO B¥iCs me BpPaxOBYIOTh
IHII PaJIiOHYKIII/IN, TaKi SIK 9°Sr, 3HAWIEHUN B IOJIi-
CHKHX POCIHHAX, IO MTPOAEMOHCTPOBAHO Ha MTPHUKIIA]



HAIIUX JIOCIi/PKeHb Oauiuisl KapToIll, sKa TYT €
TOJIOBHOIO 1KE€I0.

CKenTUIM3M 1 3amlepedyceHHs TepaTOTCHHOTO
BBy YopHOoOMIsChKoi IR rpyHTYrOTBCS Ha m03H-
Mmetpii. OdiniliHa Touka 30py OaraTbox areHLii y3a-
ranbHeHa B 2006 pori B 00’€IHaHOMY KOMIOHIKE
BOO3/MAT'ATE/ UNDP (CsitoBa opranizaiisi 0Xo-
POHH 310pOB’s, MiXHapoAHE areHCTBO 3 AaTOMHOL
enepretuku, [Iporpama po3sutky OOH), siki cTBep-
JOKYIOTB. «...4epe3 BIJHOCHO HU3bKI J03U JUIS JIIOJICH,
0 TIOCTIMHO TPOKMBAIOTh HA 3a0pyTHEHUX TEPHUTO-
pisix (Hemae) JoKa3iB 4YM IMOBIPHOCTI [BUSIBIICHHS
BIUIMBY| ... Ha KUIBKICTP MEPTBOHAPOKEHHUX, HE-
CIIPUSTIIMBI PE3YJIBTATH BariTHOCTI...a00 HA 370pOB’S
mitei» (Hoffman i Fleming 2005; IAEA 2006). Ho
CBOTOJHILITHBOTO JTHS TaKi TBEPKCHHS 3aTHIIHIIHCS
HETePEeBIPEHUMH HE3aICKHUMU MOMYIISIIIHHAME JA0C-
JMDKEHHSMH YITKO OKPECIEHOTO HacCeNeHHs, SKe
MPOKMBAaE Hemalneko Bix YOpHOOMIBCHKOI CTaHIII,
3aCTOCOBYIOYH BCTaHOBJICHI MiXKHapomHi meroan. Lls
CTaTTS BPaxOBYE MOMIMPEHUI CKENTHIIN3M 1 AETaTbHO
MIPEJICTABIISIE CIIOCTEPEKEHHS B PiBHEHCHKIN 00nacTi,
ski mogani B Jlogarky.

OoiuiiiHi CymKeHHs, SIK MPaBHJIO, IPYHTYIOThCS
Ha JOoCIiKeHHsX, croHcopoBanux ABCC (Atomic
Bomb Casualty Commission — Komicist )epTB aToM-
HUX OombapayBanb) B Xipocimi i Haracaki. Cepen
HaliBIumBoOBimmx croncoposannx ABCC mocimimpkeHs
€ xmacuuHi 3Bity npod. /. Hina i ciBaBTOpiB. ®ak-
TUYHO BCi Taki AOCHifkeHHs Oynu cdokycoBani Oi-
JbIlIe HA TEHETUYHUX, HIXK Ha TEPATOreHHHX BIIMBAX
aTOMHHUX BUOYXiB. JlOCHII)KEHHS PO3MOYAINCh Maii-
K€ depe3 IM'SATh POKIB Iicis BHOYXIB 1 CTOCYBAIHCh
NiTel, Ha SKUX pajiamis mig 9ac BUOYXiB HE misia, i
yni OaThKA BIDKWIA B MICISBOEHHUX OOCTaBHUHAX.
JocnimkeHHs mokasano, 0 BIUIMB pajialii Ha 0aTh-
KiB He OyB CTaTUCTUYHO JOCTOBIPHO IOB’S3aHUM 3
BUIIMMH YaCTOTaMH BpPOJDKEHHX BaJl B iX HaIaJKiB
(Neel 1958, 1994; Neel i Schull 1991). Mu 3nHaemo
npo jaBa HampsMku crnoHcopoBanux ABCC mocii-
JUKeHb C(OKYCOBaHMX Ha TEPATOTeHHHX BILTUBAX
aromHux 00M0. [lepme mocmimkenHs cTocyerbes 205
IiTel MaibKe T’ ATUPIYHOTO BiKY, AKi Mix 4ac BHOyXy
Oynu B yTpo0i marepi. KiminiuHi o0cTexxeHHs 0€3 KOH-
TpOJIbHOI TpynH mnokazanu, mo 24 (12%) manu aHo-
MaJii, BKIIFOYAl0UX J[Ba BUMAAKu cuHApomy [layna, 6
(3%) mamu mikpomedaiito, acoriifoBaHy i3 3HMKCH-
HSIM PO3YMOBOTO PO3BUTKY, YOTHPH BUITAJIKA BUBHUXY
CTeTHa, TPY TUTHHU 3 Ti03pOI0 Ha BPOKEHI CeplieBi
BaJM; JIB’STh Malld Pi3HOMAHITHI aHOMaii, JesKi 3
AKUX 3apa3 He OyoyTh KaTeropm3zoBaHi gk BA
(Plummer 1952). Ixmmii HanpsiMOK JTOCHIPKEHb CTO-
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CyBaBCsl 3aTPUMKH PO3yMOBOTO PO3BUTKY. BinmosimHi
TTOBIIOMJICHHSI BKIIIOYAIOTh iH(OPMAILIO PO MiKpO-
nedaito, ane He onucyroTh cynytHix BA (Wood ta
in. 1967a, 1967b, 1967c; Otake i Schull 1984, 1998;
Schull i Otake 1999). ITigmocigHa Tpyma CKiIagagach
3 1613 nmiTeit, siki miJyIaBaJuCh BIUIMBY aTOMHHMX BH-
OyxiB IIPOTATOM Pi3HUX TEepPMiHIB BariTHOCTI. Ilimmoc-
JiHA TPpyIa MOAUIUIAChk Ha MiATPYIH 3TiTHO BiACTaHI
MPOXHUBAaHHS OATHKIB BiJl emineHTpy BuOyxy. lleprma
Tpyma BKJIIOYajia THX, IO 3HAXOIWIHNCH OJIDKYe IO
BUOYXy (B Mexxax 2000 meTpiB), Apyra — TuX, IO Aaii
(monax 3000 metpiB). [iTH, M0 BXOIWIH IO KaTeropii
npoxxuBaHag B Mexax 2001-2999 mertpis, Oynu Bu-
KITFOYCHI 3 JTOCIIDKEHHS, 00 “CTBOPUTH UITKY Pi3-
HUII0 MDK OMMKYMMU 1 JanpmuMu rpymamu’. Byio
BHSIBJICHO 3HAYHI HACIIIKHA CEpell THX, XTO IEePEKUB
MaJIFOKOBHI BiK, a pajiaiis nojisuia B nepiox 8-15 1
16-25 TmwKHIB micas OBYIAIII, a caMe: 3HUKEHHS KOT-
HITUBHOI (YHKIIiT, BaXKKa PO3yMOBa BiJCTaliCTh, 3Me-
HILIEHHsI PO3Mipy TOJIOBH abo0 icTMHHa Mikpouedaris,
BHU3HA4YeHA SK OOBi/J TOJIOBH MEHINE 2 CTaHAAPTHHX
BIIXWJICHb BIJI CepeAHbOro 3HaueHHs. B 1987 pori
CTaJI0 MOXJIMBHM BHKOPHCTOBYBAaTH OHOBJICHY METO-
quky DS86 oriHKK 103U A1 OKPEMHUX 1HIUBIIyalb-
HUX BUNAAKiB. Takuii aHaNi3 CIPOTHO3YBaB 3HIDKEHHS
koedimieary 1Q ma 25-29 myHKTiB Ha KOXHHH ['p
(Tpeit) MOTIMHYTOI BHYTPIIIHBOYTPOOHO O3U. ABTO-
pH BigMiTHIH, O Taki 103u, sk 10 c['p (canTHrpeit)
MOXYTh BIUIMHYTH Ha MIrpaif0 KOPTHKAIBHUX HEH-
pouiB. Lli mocimimkeHHs TaKOX 3all0YaTKyBaJId IIUPO-
KO TPHUHHATE TOHATTS, MO IMepioJl MaKCHUMaJIbHOI
YYTJIMBOCTI JIFOJUHHU 10 1HIYKOBaHUX pajialli€ro Iie-
peOpabHUX aHOMaii € Mk 8 1 15 TIKHAMU BariT-
HOCTi. BTiM, JOCTITHUKH TakoX BKa3ylOTh Ha TeE, IO
Mmikponedarii Takuii BACHOBOK HE CTOCYETHCSI.

[Micas YoproObunbscrkoi kartactpodu 1986 poky,
cepil KIHIYHUX JOCIIDKEHb MOKa3and 301IbIICHHS
yactotu BA, 30kpema, aHeHnedanii. 3HaYCHHS IMX
myOmikariii Oyno MeperigHyTO 1 BIAKHHYTO ITiCIs
aHaJizy 4acToT BA cepen HaceneHHs, sIKE TPOKUBAE B
perioHax 3axigHoi €Bpomw, BimmameHuX Bim YopHo-
omwrsi. He Oyiio BHSBICHO YKOMHHMX O3HAK 3POCTaHHS
y3aralbHEeHHX 4acToT BA mporsrom 2 pokiB micis
Yopuoobuiscbkoi karactpodu (Dolk & Nichols 1999).
lomo IR Big aTOMHUX EIEKTPOCTAHIM, TPH JOCIHI-
JDKCHHS € OCOOJIMBO IIKaBMMH. JIBa HE3alle)KHUX 1
Maike OJHOYACHUX JOCIHIKCHHS, CIIOHCOPOBaHI
CDC (ueHTpamu 1O KOHTPOJIIO i 3a00IraHHIO 3aXBO-
proBanusMm CIIIA), Hamarajiuch BCTAHOBHUTH TepaTo-
reHHuid BIDIMB IR HaBKOJIO sepHOr0 KOMIUIEKCY Xa-
Hpopa B mrari Bammarton. OpgHe MOCTiIKEHHS BH-
spuiio Buili yactrotu NTD B nBox rpadersax, mio



3HAXOAUJIMCh MOPSA 3 AACPHUM KOMIUICKCOM, & Jpyre
NTD,
MOB’sI3aHI 3 Ji€l0 HU3BKWUX 103 IR Ha OaThkiB, mpa-

JNOCTI/DKEHHSI  [MOKa3ajlo  BUINI  YacTOTH
IIIOI0YMX HAa KOMIUIEKCI. JOCHimHUKH BBaXKaIM OTpPHU-
MaHi pe3yJibTaTH ICTOTHUMHU, alleé BIJKUHYIU iX SIK
“(anpmmBo MO3UTHBHI". Pe3ynbTaTy MepIioro Jocii-
JOKCHHSI OYJIHM BiJIKHHYTi, B OCHOBHOMY, 4epe3 Te, 110
iX He MOXHa OyJIO MOSCHUTH ICHYIOUMM THIIOM BH-
MPOMIHIOBaHHS Ha craHilii. Pe3ynpratu apyroro moc-
JiKeHHs1 Oy BIIKUHYTI TOMY, 110 BOHU CYIEpeyu-
JIM BHCHOBKaM JOCIHIDKEeHb, crioHcopoBanux ABCC
(Sever et al. 1988a, 1988b). Tpete mocmimKeHHS CTO-
CyBaJIOCh OATBHKIB, SIKi MPAIIOBATIN HA AIEPHOMY KOM-
miekci Cenading B rpaderi Kam6Opis (IliBHiuna AH-
rmist). Pe3ynpTaté mMoKasanu IMO3UTHBHY acoLiallito
MK giero 30BHIIIHBOI IR 10 3a4aTTs 1 miABUIEHHSIM
PHU3UKY MEPTBOHAPOJKCHHS 3 BPOJKCHOIO aHOMAITi€10
1 HaWBHIMAM pPH3UKOM MepTBOoHapomkeHHs 3 NTD
(Parker et al. 1999). Hackinbku HaM Bizomo, 1Mo 1ioHO-
ro JOCTi/KeHHs Ounblne He mpoBomwin. OmHAK, MH
b6aunmo, mo vactotu NTD, mikponedarii, mMOPH i
3pomeHnx OnusHIOKIB B [liBHIUHIA AHCIl 1 Yenbci,
aki noBigomisitoThest 10 EUROCAT, e mpotsarom
JIOBrOTO 4acy cepei HaBuMX y Benukiii Bpuranii i
€Bporri, X 3HAYCHHS HAOIMKAIOTHCS 110 4acTOT PiB-
HeHcbkol obmacti (Table S-5). Takox BaxkIHBO CKa3a-
TH, 10 BIUTMB YOpHOOMIBCHKHX OMaiiB y Bemnukiit
Bbpuranii 6yB ocobmmBo 3HauHUil B perioHax KamoOpii
Ha miBHOYI AHrIi, B Yennci 1 MiBAEHHO-3aXiTHIN
Anrmnii (Gillett et al. 2001). B koHTeKCTI HE3HAYHOTO
3HW)KEHHS 00BOJY TOJIOBH Y HOBOHApOJkeHuX 3 [lo-
Jriccst MOPIBHSIHO 13 HOBOHAPOKEHUMHU 3 MicTa PiBHO-
ro, Hally yBary NMpPHUBEPHYIH IBa HE3aIEKHI JOCHi-
moxeHHss B CkaHAuHAaBIi, Te OfHINA 9acTWHI €BpoOIH,
sgKa 3HAYHO mocTpaxnana Binm YopHoOunbcbkoi IR.
O6wunBa mocmimkenHas, ogqHe B Hopserii Ta iHme B
[IBenii, BimMi4arOTh, 110 0COOH, HA AKUX YOPHOOMIIB-
ChKa pajialis Iisia y BHYTPILIHbOYTPOOHOMY Iepio-
i, MaroTh 3HIDKEHHs IepeOpaibHuX — QYHKIiH
(Heiervang et al. 2010; Almond et al. 2009). 3uaxinku
B CkaHIWHABIl y MOEAHAHHI 13 CIIOCTEPEKEHHIMH B
Iomicci BKa3yOTh Ha Te, IO MOTPIOHO PO3MIUPUTH
BUBUYEHHS BUMIpIB JIOOHO-TIOTHIMYHOTO OOBOIY piB-
HEHCHKHUX HOBOHAPO/PKEHHX 1 CTapIINX JiTeH.

Ilamocenes.

Warkany (1971) i Stevenson & Hall (2006) nera-
JHHO PO3TJSIHYIU 1 onmucainu mnpupoay oBA, siki mu
crocTepiraeMo B PiBHeHCBKit oOmacti. Tak camo,
Phelan & Hall (2006) mpeacraBuiu OrIsiA BIDIMBY
OaraToIUNAHUX BariTHOCTEH. Benuke HOCHIIKEHHS
Windham & Sever (1982) omucano meTanpHO acolia-
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uii NTD-xinouya ctate i NTD-6nu3nroku. IloHsaTTs,
mo Onacromnarii BimoOpaXkarOTh MOPYIIEHUH IMpoIrec
PO3BUTKY OJH3HIOKIB, Oyino momoBHeHO Schinzel Tta
iH. (1979), i ug Touka 30py Oyna miATpUMaHa IHITMMHU
BueHnMH (Martinez-Frias ta in. 1997; Czeizel & Opitz
1981; Carmi & Boughman 1992). Ile moHsATTS rpyH-
TYEThCS Ha eMOpIOJIOTIYHMX 3HAaXigKaX, OMHCaHUX
Newman (1917, 1923). Newman ta iHIm DOCTiAHUKA
eMOpioreHe3y BCTAaHOBWIIM, IO y XpeOETHHUX paHHI
OracToMepH € TOTUIIOTCHTHUMH (MOXKYTh TTEPETBOPH-
TUCSI Ha OyAb-fKi KJIITHHH) i, IO CYTi, 3apOJKOBHUMH,
BOHHU 3/IaTHI CTaTH HOBUM IICHTPOM POCTY i CTBOPHTH
HOBI OCi OJISIPHOCTI 1 cuMeTpii. Newman BucyHyB Ha
nepImii miaH ekcriepumentr Spemann & Falkenberg
(1919), sxi mokasaiu, 10 OJU3HIOKIB MOKHA CTBOPH-
TH €KCIIEPUMEHTAIBHO 3a JOIIOMOTIOI0 Pi3HUX 3ac00iB,
IO 3HWKYIOTh TEMITH eMOpPIOHAIBHOTO PO3BUTKY.
KniniuHi crocrepexeHHs, a TaKOX MOHATTS Mpo “3a-
TPUMKY PO3BUTKY” TPHU3BENIN 10 BUHUKHEHHS TeOpii
BIUIMBY aHOMAJIbHOI iHaKTHBaIlii X-XpOMOCOMH, 3a-
npomoHoBany James (1988) i HemnoaBHO TOMOBHEHY
Curry ta in. (2006, po3min 23).

B KOHTEKCTI HE3aKPHUTTA HEBPAIbHOI TPYOKH, SIKE
Oinbmie 3ycTpivaethcst cepen naiBuar, Seller (1987,
1995) Bkasye, 1110 HeBpalibHa TPYOKa HOPMYETHCS 110
qudepenuianii roHas i, xoda mpouec po3MeruIeHHs y
000X cTaTedl PO3MOYMHAETHCS OJHOYACHO, YOJIOBiUa
CTaTh JOCSTA€ CTafii OJIACTOIMCTY paHille KiHOYOi,
[0 MO’KE TIPU3BECTH IO OLIBINOI CXMIBLHOCTI JO BH-
aukHeHHS NTD y niBuat. O4eBUIHUM €, IO Y MUTIIEH
caMmIli JIoCATar0Th CTajii OJACTOIUCTH paHille 3a ca-
MOK, a cepe/l eMOpioHIB BEIHMKOi poraToi XyIo0u cam-
KA PpO3BHBAIOTHCS TPOXM IMOBIUIBHIIE, HDK CaMIi.
CrioctepeskeHHsI, SIKi BUSBIIIM TaK 3BaHy “‘emireHeTH-
YHY 3aTPUMKY~ abo “3aTpUMKYy pPO3BHUTKY’, SIKa BILIH-
Ba€ Ha MPOIEC YTBOPEHHS HEBPAIBHOI CKIIAQJKH, MO-
KYTh CTOCYBATHCS 1HAKTUBAIli X-XpOMOCOMH Y 0CO-
OwnH xiHo4oi crati. [Toganeini 4OCIIKEHHS HABOIATE
Ha JyMKYy, IO Y JIIOZCH MepeBaKaHHs JKIHOYOi CTati
cepen BumanakiB aHeHredanii Ta kpadianbEEX NTD
BifOyBa€eThCS HE 32 PaXyHOK TOHAaIHMX TOPMOHIB, HE
Yyepes3 MOBIUIBHINNN 3aralbHAN KiIHOYUH PO3BUTOK YU
OLIBIIY CMEPTHICTh OCI0 YOJIOBIYOT CTATi, 2 MOXKIIUBO,
BifoOpakae HaSBHICTh ABOX X-XPOMOCOM, MPHYUHY
IIOTO HAa3MBAIOTh “‘HEAKTUBHOIO X-mempecicro”. Ls
rinote3a mependavae, IO JKiHOYA CTaTb METHIIIOE
oinmpmy wactuny JIHK B HeaktuBHIH X-Xpomocomi
miclisi KOXKHOTO MONUTy KmiTWHH (“HeakTHBHA X-
Jenpecis’), Mo 3HWKYE 1HII MPOIECH METHUITIOBAHHSI
(Juriloff & Harris 2012). Jlesixi creriamicTy BBaXka-
I0Th, 10 “HeaKkTHUBHA X-Aerpecis’ CTOCYETbCs “yrio-
BUTBHEHHS PO3BUTKY  0OCi0 KiHOYOi crari. Ha manmit



yac Il MUTaHHA 3HAXOMATHCA Yy cdepi JOCHiIKEHb
MOJIEKYJIIPHOI eMOPIoJIOTii Ta IJIONMIUHOI MOJIIPHOCTI
KIIITHH TIOB’S[3aHOI 3 CUTHAIBHIMH MeXaHi3MaMH elTi-
TeTaNbHUX KIITHH, SIKi KOHTPOJIIOIOTH paHHI CTaii
po3Butky. llopymenns mpomecy PCP mpoBokyroTh
PO3BUTOK HeEOIIa3iid, a MPEeHaTAIbHO — TMOPYIICHHS
NPOLIECiB TacTPYJIALii, PO3BUTKY OJIM3HIOKIB, PO3BUT-
KY COMITIB i JDKTYTHKIB €MiTeNito, JyIuTiKalii, aHoma-
7l 3BHYAMHMX MpoleciB cumMerpii-acumeTpii, 3001
3aKpUTTSl HEBPaJbHOI TPYOKHM abo YepeBHOI CTIHKH i
Taki cuagpoMu BA, sk curapom Mekkens-I pyoepa
49M TpaHCHo3uiis BHyTpimHIX opraniB (Ueno &
Greene 2003; Wallingford 2006; Yang 2012). J{oci-
JOKCHHS [TOKa3yr0Th, 110 BILIHMB Ha PCP Moye 3MiHUTH
CTPYKTYpPY 1 NOJISIPHICTh HEHPOHIB, MOXKIIMBO came 11ie
I CTOCYEThCS MIiJABHMINEHHS 4acTOTH Mikpouedarii B
[Momicci. B Oynp-sikoMy BHUMaIKy, MOJICHKI YacTOTH
neHTaau-oBA He moB’sa3aHi i3 30UTBIICHHSIM YacTOTH
MOHO3UTOTHHMX OJIM3HIOKIB, B TOM 4ac SK BHIII 4acTo-
TH 3pOIICHUX OJM3HIOKIB aCOIIIOITHCS 3 BHCOKHMU
gacToTamMH TieHTaAu-oBA. IMOBIpHO, MmO TPHUYHHH
BUHUKHEHHS MOHO3MTOTHUX OJIM3HIOKIB, 1 3MiHU I[hO-
ro mpouecy, SKi NPU3BOIATH A0 MOSBU 3POLICHUX
ONU3HIOKIB 1 ONacTomaTiif, MOXKyTh BimoOpaxkatu sBHI
(akTopu pU3HKY.

ITepeBaxkanHs >KIHOYOI CTaTi cepel BHUIAIKIB
KP)KOBO-KYIPUKOBOT TEPATOMH 1 3pOIIEHUX OJIU3HIO-
KiB 00pe Bimome. € OKpeMi CHOCTEpeXeHHS BUIAJI-
KiB KOMOIHAI[T 3pOIICHUX OJU3HIOKIB a00 TILIia-B-
wioni i cymyTHbOI TepaToMu. MalloMOBIpHO, IO
TaKi CyIyTHI aHOMAJli € He3aJe)KHUMH OJHE BiJ O1-
HOro B cutyanii, komu mapkepu [HK e imentnuni
(Gilbert-Barness ta in. 2003; Du Plessis Ta in. 1974;
Higgins & Coley 2005; Spencer 2001). Iloustrs
“mnin-mnia” B SIKOCTI AECTPYKTUBHOTO Tporiecy Oyio
po3po6iiero Knox (1974), sikuii 3ampomnoHyBas, 1o 1e
e npuuuHoto NTD, sika BimoOpakae NECTPYKIIIO OJI-
HOTO IIJIOJIa, B TOW Yac SK Ui, 110 BHXKUB, MaB aHO-
MaJii HeBpasibHOT TpyOKH. 3B 5130k aHeHedarii, Spina
bifida, 6xu3HIOKIB 1 TeparomMu OyB 3amnponoOHOBaHUIt
Rogers (1976), sikuii, Mix iHIIIMM CTBEPIKYBaB, IO Y
ONM3HIOKIB MOKYTh PO3BUBATHCS CIITENIANbHI BaJH,
0 TPHU3BOAATH 110 €MOpPIOHAJIBHOTO 3YEIUICHHS Ta
JEeCTPYKUil BHYTPIIIHbO-aMHIOTHYHOTO TOAINY i, B
pe3ynbTaTi, 10 BTOPUHHOI MOHO-aMHIOTHYHOI Barit-
HOCTi. TakuM YHHOM, MOHO3UTOTHI YW JU3WTOTHI
BariTHOCTI CXWIbHI 10 AECTPYKTUBHHUX 3MIiH “ILTif-
wrin’. B Takux ymoBax oamH eMOpioH Moxe OyTH
MOTIIMHYTHHA 91 “3HUKHYTH , a TUTIJ, IO 3QJIAIITUBCS,
cTae Manb(pOpMOBaHUM YU Mae Teparomy. Lli rimore-
3W Y3TOIKYIOTBCS 13 CHOCTEPEKEHHSIMH, IO Cepes
Oym3HIOKIB, y onHoro 3 skux € NTD, sk mpaBwuio,
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IHIIUHA OMU3HIOK HE Mae Ii€i aHoMaiii, a cTaTh IX,
3BHYAIHO, OJIHaKOBa. [le TBepXKCHHS MiATPUMYEThCS
i crocrepeskeHHsAMH B PiBHEHCHKIH o0nacTi, ae cepen
BOCHMH Map ONu3HIOKIB, oauH 3 skux MaB NTD,
micTh map Oynmu omnHakoBoi crari (Tabmums S-4).
Edmonds & Hawkins (1941) momiTwiu, 1o 4acToTa
BUHHUKHEHHS OJM3HIOKIB, BHpaxyBaHa SK BiJICOTOK
ciMell 3 OnM3HIOKaMH a00 YacTKa HapOKEHb OJn3-
HIOKIB BiJ 3arajbHOI KiJIbKOCTI HapOJKeHb, € MOAi0-
HOIO 1 IMIOCTIHHO BHCOKOIO y CIM X 3 TUTSYAMHU Tepa-
TOMaMH — II¢ 03HAYaE, MO MMaTOreHe3 TEPATOM 1 BUHU-
KHEHHSI OJIM3HIOKIB Mae€ CIiIBHI enemeHTh. Lleit BH-
CHOBOK CITIB3BYYHHH TaKoX 1 3 PIBHEHCHKUMH CIIO-
CTEPEKCHHSIMHU BHCOKOI YacTOTH BUHUKHCHHS OJIN3-
HIOKIB cepen poaudiB oci6 3 NTD i 3pomennx 6mm3-
HiokiB (Mamonku 3 i S-4). Li rinore3u popmy:roBa-
JUCHh 3 BpaxyBaHHSAM Toro, 1o yactora NTD i au3u-
TOTHUX OJIM3HIOKIB B MOMYJISIII € TyXKe pi3HOMaHITHA,
a YaCTOTH IUX BaJ B3aemonoB’si3aHi. Ille Gimbm mpo-
BOKATHUBHHM € Te, 1110 3HaUHa 1 HeBUSCHEHA KOPEJIAIlis
yactoT NTD i qu3nuroTHux OJIM3HIOKIB Oysia OMideHa
IiJT 9ac OHOTO 3 PaHHIX JOCTIIKEHb IUX aHOMAITiH,
MIPOBEACHOTO BCecBITHROIO OpraHizalielo OXOpPOHHU
3m0poB’st B 24 mentpax 16 kpain (Stevenson rta iH.
1966). Ille omme Benuke mocmimkenus Windham &
Sever (1982) nponemonctpysaio, mo: NTD uacrime
3yCTpivaoch cepeli OMU3HIOKIB TMOPIBHSHO 3 JITHMH,
HApOKEHUMH BiJl OJHOILUIITHUX BariTHOCTEH, 1 cepen
Hux criBBigHomeHHS Y:)K O6ymo 0.55 i 0.77, Bignosi-
ITHO; M0 cepex OMM3HIOKIB KiHO4oi ctati NTD 3y-
CTpIYaJIMCh YaCTIillle, HIX y JiBYAT Bijl OJHOILIIIHHX
BariTHOCTEN, [0 HaWHMK4Ye criBBigHOmEeHHs Y: K
0.36 Oyno y OJU3HIOKIB 3 aHEHIe(ai€0; 1 10 HaBIMAa-
KM TepeBakaHHS YOJIOBiYOi ctaTi Oymo cepem Omm3-
HIOKIB i3 Spina bifida, y sikux croiBBizHomenns Y: 0K
6ymo 5.0 y mopiBusuui 3 0.93 y oci6 i3 spina bifida,
HapODKEHUX BiJl OJHOIUTIIHMX BariTHOCTeH. [lepeBa-
YKaHHS JKIHOYOI CTaTl HE CTOCYETHCS BCIX JIOKaJi3amin
NTD, mo mossomuio Seller (1987) i morim Hall ta in.
(1988) 3pobuTH BHCHOBOK, IO TepeadadyBaHi MmaTo-
TCHETUYHI MEXaHi3MH BUHHKHEHHA Uedanan-NTD
(medexTr BHUIE MEPHIOrO MOMEPEKOBOr0 XpeOIls, Mo
BKJIIOYA€E 1 eHuedanonene) BigoOpaxkars aeheKTd
HEHpYIALii, B TOH Yac sIK MPU MONePEeKOBO-KPHKOBIN
spina bifida — anomaurii kanamizarlii HIKHBOT YaCTHHU
ciimHHOrO MO3Ky. Garabedian & Fraser (1994) 3anpo-
MOHYBaJI MATePUHCHKUI (HAKTOP B SKOCTI MPUUUHU
nigsuiieHHs dactotd NTD cepen poauuiB mo mare-
PUHCHKIH (a2 He OaThKIBCHKIii) JiHIT MaIi€HTIB 3 “BU-
cokumu” (MOHAJ TEPUIUM TOMEPEKOBUM XpebIiem)
NTD. 3a cnocrepexennsmu Garabedian & Fraser
(1994), NTD cepen pomudiB MOXYTh BimoOpaxkatu



MaTepUHCHKUN (PaKTOp, OCKIIBKH TaKi BUMAIKHA Yac-
Tillle 3yCTPI4alOThCsI Cepell pOJUUIB 10 MaTEPUHCHKIH
ninii. [TogiOHa cuTyaris crocTepiracTbcs B PiIBHEHCH-
Kiii obmacti (MasroHoK 3), TAKOXK BOHA Oysa momide-
Ha 1 Marriman & Hamel (1992). Cimeiini Bumaaku
OJIM3HIOKIB TaKOX OYEBUIIHI CEPEN POIUUIB 3POIICHUX
Omm3HIOKIB (MamtoHok S-4).

Ananmiz 16 BumazkiB cuUpeHoMenii TNpHBiB
Thottungal ta in. (2010) 10 BHCHOBKY, IO KayaaibHa
JIUCILIA3is 1 CUPEHOMEIisl MaloTh OJIHAKOBUH IMaTOre-
me3. Ormsan Orioli ta in. (2011) migTBEpAMB 1F0 TOUKY
30py 1 BIAMITHB HasBHICTH acoIliailii CUPEHOMETis-
OomusHIOKH Y 9% mnamientiB. B ormsaai Siebert ta in.
(2005) ommcana Kopensiis KayqaabHUX TyIUTKAIii 3
(eHOMEHOM 3HMKHEHHs OJNM3HIOKA, 3pOIIEHUMHU OJH-
3HIOKAMH, KayJaJlbHOIO TUCIUIA3i€l0, CHPEHOMEIIEI0
ta OEIS. Ilpo wimiHiYHMIA TpUKIaa i€l KOHIIEMIIi
moBigomunu Fowler Ta in. (1998), siki ommcamu ocoby
3 BEJHKUM omdalonene, AYIUTIKaIi€0 HIKHBOI Jac-
THHU XpeOTa 1 BHYTPINIHBO-a0AOMIHATBHY ‘“‘HOTY”,
BKPUTY IIKipOIO, B MIIIeUKy. AHANI3YIOUN BHIAIKU
MOHO3UTOTHUX OJIN3HIOKIB, OJIUH 3 SIKUX MaB aHOMaJIi1
HiKKH 3apoaky, Daskalakis Ta in. (1997) i Daskalakis
& Nicolaides (2002) chopmysroBamu TEOPit0 paHHBO-
ro po3pHBY aMHIOHY 110 oOuiTepalii 1eaoMiyHoi Ho-
pOXHHUHH. Po3puB 103BOJIAE TUTY TUTOAA TIPOUTH KPi3b
MeMOpaHu 3 aMHIOTHYHOI MMOPOKHHHHU B IEIIOMIYHY,
IO BeJie 10 MOSIBM CTPYKTYPHHX Ne(eKTiB 1 aMHIOTH-
YHUX MEPETSHKOK, acoLidOBaHUX 3 BaJaMH UYEpPEeBHOI
ctinku, eHnedanonene, CL/P Ta amnyramismMu KiHIi-
BOK, a TaKOX JIO KOPOTKOI ITyITOBHHHU 1 TaKOTO TOJIO-
JKEHHSI TUIOJA, KOJHM BiH MaiKe MPHUTHUCKAETHCS 0
TUTAICHTH.

Cepen ampTepHaTHBHUX TIiNOTE3 € Ta, IO aHOMa-
7ii eMOpiOHATBHOTO CKJIAIKOYTBOPEHHS 1 MEPCUCTEH-
i TETOMIYHOI TOPOXHHHH MOXYTH ITiJIBUIITYBaTH
CXWJIBHICTh [0 PO3PHBIB aMHIOTHMYHOI MOPOKHHUHHU.
Taxi OMU3HIOKH, SIKIIO BOHHU 3TPYMNOBYIOTHCS, MOXYTh
MaTH XapaKTePHCTHKH 3POIIEHUX OJNM3HIOKIB, TUIOJA-
B-Tuofi, (GeTudopMHOI MyXIMHU YA TEPaTOMH
(Phelan & Hall 2006; Fuentes ta ia. 2010; Dhingra Ta
in. 2008). 3armbenb TAkOro IIOLY MOKE 3aBEPIIH-
TUCh (DEHOMEHOM “‘3HMKAI0YOoro ONM3HIOKA” abo BiH
OyTH
rocrofapeM 1 TakMM YHHOM IIOPYLIUTH PO3BHTOK
Daskalakis & Nicolaides
(2002) 3ampononyBaiy, 10 Taki iHKOPHIOPOBaHi mapa-

MOXE ITOBHICTIO TMOITIMHYTUM IJI0A0M-

OJM3HIOKA, IO BIIKMB.

3UTHYHI 3pOINeHi OMM3HIOKA MOXYTh CTaTH MPUYH-
HOIO ekcTpodii KIoaky, sika B 3HAYHIA Mipi acorito-
€Tbes 3 oMmdarornene 1 OararorumianicTio (Martinez-
Frias ta im. 2001; Casale ta in. 2004; Siebert Ta in.
2005). TTepeBakaHHs *KiHOUOT CTaTi cepe/] MAIIEHTIB 3
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exkcrpodiero kimoaku Oymo Busieieno Caton Ta iH.
(2007). CmiB3Byyna jgymKka Oyia
Feldkamp Ta in. (2011), siki 3ayBakuiu, IO €KCTPO-

BHCJIOBJICHA

(i KJI0aKM € eTIONOriYHO reTeporeHHa, 4yacTile 3y-
CTPIYAEThCS CEPEJ] MOHO3MTOTHUX OJIM3HIOKIB 1 TIO-
BTOPIOETHCS B CIM SIX, SIK1 BXK€ MaJIA NIOIOHI BUTIAIKH.

TakuM YWUHOM, CITOCTepeKeHHS B PiBHEHCHKIN
o0jacTi WATBEPKYIOTh TOYKY 30pY, IO 3POIIEHi
OJIM3HIOKH, KPUKOBO-KYIIPUKOBI TepaToMu, medana-
NTD, i3ompoBani Mikporedarii i ix acormiarii 3 mepe-
Ba)KaHHIM KiHOUOi cTaTi 1 cepe OJM3HIOKIB, MOXKITHU-
BO, € PE3YJIBTATOM CITUTBHUX MEXaHI3MiB.

Emionocis.

Teparorensi akTopu pU3HKY, SKi BIUIMBAIOTH HA
BHUSBJIEHI YaCTOTH 1 KOMIUIEKCH OBA, 3anumaroThbes
HeBimoMuMu. Hamri criocTepekeHHs MOKa3yroTh, IO
OIMH 13 TPbOX TOJOBHHUX (DaKTOPIB PH3HKY ITiJIBU-
mienHs yactotu 0BA B Ilosicci, ankorois, ckopiiie 3a
BCE, TYT HE € OCHOBHUM. CTOCOBHO T€HHUX MYTalliid,
acoLifOBaHMX 3 MiABUIIEHOIO YYTIUBICTIO IO TEPaTO-
reuiB, ocobomuBo g0 IR, ix wacrora B Ilomicci moxe
OyTH BHIIOI0, aJie CHEIiabHIX JOCTIKEHb IIHOTO HE
nposouiock (Ziolkowska ta in. 2006). Takox Tpeda
e JOCHTiKyBaTH BIUIMB Aedinuty donaTiB Ha pema-
parito JIHK i wactoru NTD B Ilomicci i B Ykpaini B
mizoMy. HemonaBHi COCTEpEKEHHS TPO YCHAAKY-
BaHHJI TIE€HOMHOI HeCTaOUILHOCTI, BHMKIHMKAHOI i€l
pamianii, GoOKycyBaIMCh Ha POJIi TINOMETHIIOBAHHS
JHK. 1li BigKpWTTS, MPO IO TOBOPUTHCS HIDKYE,
CTBOPIOIOTH PaMKH, SIKi TTOB’SI3YIOTH M0 MaJHX 03
IR ta iHmmx ¢akTopiB JOBKUUIL 3 0araTOILTIAHICTIO 1
OnmacTomatisiMi, a TaKOX 3 MEPEeBaKAHHSIM IEBHOI
crari. JlochmimKeHHsT TOKa3yroTh, mo mytamis NTS1
Slavic uu NBN (c.657_651del5) Ginbiue 3ycTpivaers-
cs B perionax, HabmmxkeHux no Ilomices. Hocii el
MyTallii, sika acOIIIITHCS 3 CHHIPOMOM JIAMKHX
xpoMocoM HixmereH, OiMbII YYTIWBI JO ITOIIKO-
mxenHa JIHK ionizyrodoro pamiariero i CTpaxaaioTh
BiJl HACJIJIKIB TIOTIpIIICHHS BiJIHOBJICHHS JBOCITipalb-
Hoi JIHK, mo mposBiserbes pisHOMaHiTHUME BA i
MiIBHIICHUM PU3UKOM paky. Yactora miei myramii B
CXigHI 4acTWHI BeJIBKOMOIBCHKOTO BOEBOJICTBA
IMonbmni 1 B cycigHiii Ykpaini omiHioerbes B 1.3%
(Ziolkowska Ta in. 2006; Chrazanowska Tta in. 2012).
Cepen urciaeHHUX IMyOJiKaImii i OTJISAIB IIKABUMH €
po6otu Dubrova Ta in. (1996) i Pils Ta in. (1999), siki
3ayBaXKWIIU, IO [l HU3BKUX 103 pajiallii BUKIAKAE
myrarii minicatenitHoi JIHK, 110 Moxe npusBectu 10
TEPaTOTEHHUX SBUII Y HACTYITHHUX MOKOJiHB; Morgan
ta iH. (2002) 3poOHIM MPUIYIICHHS, IO pajiaiis
MPOBOKY€E (haKTOPH, SKI CTUMYJIIOIOTh YTBOPEHHS



PEaKTUBHUX KHCHEBUX PAJUKAIIB, 5IKi, B CBOIO Uepry,
MPU3BOJSATE 10 TEHHOT 1 XpOMOCOMHOI HECTabiIbHOCTI
Mg yac yuclieHHnX knitnHauX nukiais;, Kovalchuk &
Baulch (2008) zayBaxkwmau, mo Hecrenudivna mis IR
MOJKE€ OXOIUTH KiIbKa TOKOJiHb 1 BIUIMHYTH Ha Ha-
MaJKiB ONMPOMiIHEHUX OAThKiB BHACIIIOK 3MIHH METH-
msuii JTHK; Filkowski ta in. (2010) nomituim rimo-
METHJISILII0 1 T€HHY HECTaOUIBHICTh B 3apOAKOBUX
KIIITHHAX ONMPOMiHEHWX OaThbKIiB (3apOIKOBI KIITUHH
0aTpKa € YyTIMBilIi), acOLiHOBaHi 13 3MIHOIO EKCIpe-
cii MiRNA,; 6ioorist i TeHETHKA EMTEeHETHYHOTO YC-
najaKyBaHHsi Oynma mepersisayra Skinner (2011), 30k-
pema, perynsatopHa poib MetmimoBanHs JIHK (wampu-
KJIaJl, IHaKTHBaIlisgs X-XpOMOCOMH) Ta BIUIAB IIOIIKO-
JDKYIOUUX (DaKTOpiB HABKOJNMIIHBOTO CEPEOBHUILA Ha
nporec JikBigarii metwiroBanas JIHK min gac mere-
pwminanii crari. Hales ta in. (2011) 3po6umu ormsng
emireHeTHaHnX puc, Metwranii JHK, momudikarii
TeCTOHY 1 KpUTHYHOI poii Hekomyrouoi PHK B k-
TUHHIN TTaM’SITi i 9ac pO3BUTKY raMeT B OJIaCTOIHC-
TH; WIABUIICHWA pPH3UK MOHO3WTOTHHX OJIM3HIOKIB
micnss EK3 (excTpakoprnopaibHOTO 3arutigHEeHHsS) OyB
nomivenuii Ericson & Kallen (2001); migsuinenmii
PHU3UK OJIACTOTCHHUX Majb(pOpMarliid micis Iporeayp
JPT (momoMi>kHUX PEenpOIyKTUBHUX TEXHOJIOTiN) OyB
mokazanuit Ben-Ami ta in. (2011). Vi mi rinoresu, a
TaKOX Ti, PO SIKi MU TOBOPHIIM paHillie, 30iraroTbes 3

[13

TOYKOIO 30py, IO OnacromaTii € pe3yapbTaToM “3a-
TPUMOK” eMOpiOHANBHOTO pO3BHUTKY. lLle moHATTS
3anporionyBaB B 1651 poui William Harvey B cBoiii
poboti “De Generatione Animalium”, sxa Bwiinia
miciigs mosimomuieHHs Horo Buumrens Fabricius ab
Aquapentende (1537-1610) mix mazsoro “De Formato
Foetu”. B mpyriit momoBHHI BiCIMHAAISITOTO CTOJITTS
von Haller i C.F. Wolff 3acrocyBanu npunmmn 3a-
TPUMKHU PO3BUTKY JJISl MOSICHEHHSI BHHUKHEHHS SKTO-
mii cepls 1 KWK MyNOBHUHU pa3oM 3 eKCIIepUMEHTa-
JTHHUMH JOCTI/DKEHHIMH “IyTutikariii” i GaraToruiija-
HOCTI, SIKi I¢ OUIBIINE MiJACHIMIN MOHATTS 3aTPUMKHU
PO3BUTKY, €NIreHEeTUYHOI M0 CBOiK cyTi. Bixow Ha
IOMY TIUIAXY CTaja OararoToMHa MoOHOTpadis
“Developmental rate and Structural Expression”, siky
BumaB B 1921 pomi Stockard. B 1923 pomui Newman
(1923) po3mmpHB MEpCHEKTUBU i€l mpobiemu. Aje
came Ballentyne (1904, po3nin Xl, crop. 158) omucas
OyacTomaTii JIOAMHM 1 3asiBUB, IO Teopii emOpioorii
CTOCYIOThCS TIATOTE€HE3y, a HE eTioJorii. BrimtoueHHs 1
PO3IIMPEHHS TOHITTS 3aTPUMKH PO3BUTKY B MEJHY-
Hilf Teparosorii i marosorii Oyno ommcane Willis
(1962, posznin 4, crop. 132), a B KiiHI4HI 1 ekcriepu-
MeHTanbHii Teparosorii - Warkany (1971, posmin 2,
crop. 17). Ornsig cydacHUX TiloTe3 MpO MOJEKYISPHI
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eMIreHeTUYHI MEXaHi3MHU BIUIMBY Ha MPOIEC HEHpy-
TAMil, MO MPU3BOAATH 10 MiABHINEHOI YacTOTH Ta
TiepeBaKaHHsI KiHOYO1 craTi cepes Bunaakie NTD, sk
e crocTepiraerscs B [lomicei, mpeacraBneHuit cepen
inmmx Juriloff & Harris (2012).

[Nocriiine HaykoBe OOTOBOPEHHS i HU3BKHUX pi-
BHiB IR in-utero Ha JOIUHY TIOHOBMIIOCH 3 TIPOBEIEH-
asm pocmimkens Alice Steward (2000). ITi mocii-
JOKCHHSI CTIOHYKalK i1 3pOOWTH BHCHOBOK, IIO CIIOH-
copoBaHi ABCC mociimKeHHS TOCTPUX YIIKOKEHb,
OTPUMAHHMX KEPTBAMHU aTOMHOTO OOpOapayBaHHS, 110
BIKHITH, “‘HE00’€KTHBHI IIOJI0 HU3BKUX PIBHIB pajio-
qyTMBOCTI”. Takuii BUCHOBOK KUA€ BUKJIHUK O(Iiiii-
HUM TBEpUKEHHSIM mpo BB YopHoOMIbChKOi IR Ha
310poB’s. 1t Touka 30py MiIKPIILTIOETHCS KIIACHIHUM
npoBeneauM  MacMahon  (1962),
0 MiarHOCTUYHE pPEHTTeHIBCHKE

JIOCIIIIKEHHAM,
KM TIOMITHB,
OIIPOMIHEHHS, POBECHE IN-Utero, mpu3Beo B moja-
JBIIOMY JIO TiJIBUIICHHS CMEPTHOCTI BiJl HEOIUIa3iil B
muTHHCTBI. Kitactep auTsadoi yelikeMii, 3apeecTpoBa-
HUI 06u3y KproMMenbchbkoi aTOMHOI elneKTpocTaH-
mii Oims [amOypry (HiMeuuwmna), mpuMycuB ypsin
MPOCIIOHCOPYBATH TMPOBEACHHS JOCHI/KEHHS, SIKE B
1992 poti BUSBUIIO CTAaTUCTUYHO JTIOCTOBIPHE TPUKpa-
THe 301IbIIEHHS PU3UKY JIeHKeMii y JiTei 10 5 poKiB,
SIKI TIPO’KUBAITM B I’ ATUKITOMETPOBiH 30HI 20 HiMelb-
KAX aroMHUX cTaHmid. B 1997 pori inme odimifine
JIOCTIDKEHHS MOBIIOMUIIO Tpo migsuineHHs Ha 50%
PU3UKY JIEWKeMii B Iiif jke BIKOBil Tpyri, sIke CTaTHC-
THYHO BHUSABHIOCH Maibke 3HauymwmMm (P=0.060). B
1999 poui, Korblein ta in. me pa3 npoananizyBaiu i
JaHi, BKJIIOYMBIIM JHIIE 15 NiOYMX SOCPHUX EJIEKT-
POCTaHI[IH I BUKIIOYMBIIU IT’ITh MaJCHBKUX JOCIIJI-
HHUIBKUX YCTaHOBOK 1 HE(YHKIIOHYIOUHX EJIEKTPOC-
TaHIii. B pe3ynbrari pusuk miaBuiiuecs a0 (6% i
craB cratuctTudHo nocroBipuuit (P<0.01). Lli cmipni
PE3yNbTaTH CIIOHYKaIU HIMELBKUH ypsi IIPOCIIOHCO-
pysatu nocrmimkenns “Epidemiologische Studie zu
Kinderkrebs in der Umgebung von Kernkraftwerken”,
Bijome mig abpesiatyporo KiKK. Pesynbratu mporo
JOCHIDKEHHSI THITYy “BHIIQIOK-KOHTPOJL”, SIKE TOKa-
3aJl0 MiJBUIICHHS pU3uKy Jehikemii Ha 120% s
I0 5  pokiB,  sKi
T’ ITUKLTOMETPOBiH 30Hi, Oynu OmyOIiKOBaHI B Mparli
Kaatsch Tta in. B 2008 pormi. Ilpote, B mparii roBo-
pUThCS, O “BUXOISMYM 3 NOCTYNHOI iH(popMauii mpo

niTei MpOXHUBAIA B

paniamiiiHe BWIIPOMIHIOBaHHS HIMEUIBKHX aTOMHUX
€JIEKTPOCTaHIIIi, HEe AyKe BIPOTiTHUM € MpsMa BifImo-
BiZJaNIbHICTh pajiawii 3a MiABUILEHHS pU3MKY. Jleiike-
Misi MOYKE€ BHMKJIMKATHUCh OaraTbMa HMOBIpHHUMH (ak-
topamu ...”. Fairlie (2009) 3ayBaxuB, 1110 JelikeMist y

niTel M0 5 poKiB BHKJIMKaHA MOMISIMH in-utero, i mei



pe3ynpTaT MoOKe OyTH CKOpillle TepaTOTeHHHM, HiX
BunaakopuM. B Tloxicci, moku He Oyne moBejeHE
HOPOTUJIEXKHE, OLIIBHO BBAXKATH, IO TPUBAJIE HAKO-
MUYEHHS PaTiOHYKIi/IiB BariTHUMH JKIHKAMH Mae€ SIK
TEpaTOTeHHUH, TaK 1 OHKOT€HHHH XapaKTep.

B panmio6iosorii BiTHOCHO 9acTO BHHHKAIOTH IT0-
niOHI nuiiemMu, ane yci BOHU MOBHHHI TOTPHUMYBATHUCh
“IPEeBEHTUBHOTO NPUHLUIY”, CXBAJCHOTO OLIBLIICTIO
HAyKOBOTO CYCHIJIBCTBA. 3a MM MPHUHIIMIIOM, Ti, XTO
HaB’s3YIOTh YW 3aXMLIAIOTh [IEBHE CTABJICHHS A0 4O-
TOCh TIPHM BiJICYTHOCTI HAYKOBHX JIOKa3iB UYMW KOHCCH-
cycy, 3000B’s13aHi MPOJCMOHCTPYBATH, IO 3aIpPOIO-
HOBaHE CTaBJICHHS (BKJIIOYAIOYM 3aMOBUYBaHHS i He-
pearyBaHHS) HE IIKOIUThL Hi CYCHUIBCTBY, Hi JOBKiJI-
mo. Odiniitai TBepmKeHHs, mo YopHoOunschka IR He
Ma€ TepaTOTeHHOI [Iii, OYEeBUIHO, CYNEPEUUTh LBOMY
NpPEBEHTHBHOMY TpUHIHMITY. B Oynbp-skoMy BUTIaIKYy,
MOCTIHHI HeoOTpyHTOBaHI O(imiliHI 3amepedeHHs Te-
PaTOTeHHOTO BIUIMBY UM HABITH CaMOi MOMKJIHBOCTI
Takoro BIUIMBY YoOpHOOWNA MAalOTh CTPUMYIOUHH
BIUIMB Ha OyIb-sKi iHII[IaTHBY MIEPEBIPUTH iX CIIpaBe-
JUIMBICTb. 3 TOYKH 30py KaTactpopu B Dykyciwmi,
LIJIKOM OYEBHUIHO, 1110 ii 00CTaBMHM, €KOJIOTiS 1 Hace-
JICHHsI BIJPI3HAIOTHCS BiJ PIBHEHCHKUX. 3 IHIIOIO
00Ky, Takox oueBUAHO, 110 IR € TepaTorenom, sikuit
MOXXHA BUMIPITH 1 SKAWA Ji€ OJHAKOBHM YHHOM Ha
JIOJICBKUIT eMOpIOH He3aJIeKHO Bij reorpadivyHoro
posrairyBaHHs. ToMy MOXHa IIPUITYCTHTH, IO T€, IO
MU BUBYMMO IIpo TeparoreHHud BumB B [lomicci,
MO>ke OyTH BUKOPUCTaHO 1 B KOHTeKCTI Dykycimuy, 1 B
OyIb-IKOMY 1HIIOMY MICIIi.

Ranobizanus.

B PiBHeHChKill 00macTi HEOOXiTHO MPOBOAWUTH
MIPEBEHTHBHI MPOTPaMy IS 3HIKEHHS BUCOKHX dac-
toT NTD Ta iHmmx BA, n1d 3MeHIIEHHS BHUCOKHUX
piBHiB IR, iHKOpPIOpOBaHOi BariTHUMH >KIHKAMH Ta
IHIIMMHU JKUTEJISIMHA, @ TaKOXK JUIsl 3HUKCHHS TePaTo-
rerHoi fii ankoromo. [cHyroua mporpama mOMysALii-
HOTO MOHITOPHHTY BA MOXe MmonermuTi npoBeIeHHs
OJTHOYAaCHUX JOCIiPKEeHb CYKYITHOTO BIUIMBY (PAaKTO-
piB PHU3HKY 1 €(PEKTUBHICTh IPEBCHTHBHUX BTPYYaHb.
Taxi iHIIIaTHBY MOXYTh IOTIOBHUTH BHCHOBKH TIOITE-
PENHIX JOCIHIKeHb, BKIIFOYHO 3 TUMH, SIKi ITOKA3aJIH,
10 CIIO’KMBaHHS aJKOrOJIK0 MaTip’l0 3aTpUMye abco-
pOuiro ¢onatie i He BrumBae Ha dactotu NTD
(Halsted Ta in. 2002; Makelarski ta in. 2013). Kpim
toro, B koutekcTi aii IR B Ilomicci, 3HauHMiA iHTEpEC
CTaHOBHUTH OIIHKA B)KE JIOBEICHOTO y CBITI 3HIKEHHS
gactor NTD mmsxoM BIPOBaIKEHHS IOIATKOBOTO
crioxxuBanHs (onieroi kucmoru (Berry ta in. 2010).

94

Congenital Anomalies 2014; 54, 125-149

BUCHOBKHU

Pe3ynpraTti 1IbOTO JECKPHUIITUBHOTO EITiIeMiOI0-
TIYHOTO JIOCII/PKEHHS 3a0e3Me4yroTh MOYaTKOBUN
MyHKT JUIS TPOCTICKTUBHUX JOCHTIKEHb MPUYUHHO-
HacJIiAKOBUX acomianid. CuibHi 1 ¢1a0Ki pUCH LBOTO
JIOCTI/DKEHHS MOXKHA OIHUCATH, BUXOASIYM 3 J00pe
Bimomux mpuHIUmiB cepa Austin  Bradford Hill
(1965), sx KpuTepii, MmO BHU3HAYAIOTH TNPUYHHHI
3B’SI3KM acolialii, SKi MU crioctepiraemo. B nanomy
BUTAAKY — II€ acoliamis BHUCOKHX YacTOT IEHTaJH-
oBA 3 Yopnobunscekoto IR. Cepen cunbHuX cTOpiH
BOTO JIOCIIPKEeHHS €: 1- BUKOPHUCTaHHS MOIIMPEHUX
MIXKHAPOJHUX CTAHIAPTIB; 2 - OJIHOYACHE JOCIIIHKCH-
HS JIBOX PI3HMX BEJIHMKHX TOMYJAIIA 3 OJHAKOBOIO
YUCENBHICTIO, TITBKH OAHA 3 SKUX 3HAXOIUTHCS IIiJT
XpOHIYHUM BILTUBOM IR; 3 — 0IHOYACHO CTATUCTHYHO
JIOCTOBIPHO TiJIBUIIEHI MMOMYJISAMiiHI YacToTn 0BA; 4
— cykynHicth miaBumeHux oBA B [lomicci Bkimouae
Ti, IPO AKi BiJOMO 3 €KCIIEPUMEHTIB 1 AOCHIIKEHb Ha
JIOZISIX, 1[0 BOHU BUHHMKAIOTh B pe3ynbrati aii IR; 5 —
miBHIICHI piBHI HakonuyeHoi IR y BariTHHX >KiHOK
BHSIBJICHI JIMIIIE Y THX, IO MPOXXHUBarOTh B Ilomicci.
[Ilomo MOCTOBIPHOCTI TEPATOTCHHUX YUHHUKIB, TPH 3
HHUX MAalOTh BAXXJIIMBE 3HAUCHHS B PiBHEHCHKIN oOmac-
Ti: aJIKOTOJb, TEHOMHI MYyTallii Ta i0HI3yl04e BHIIPO-
MiHIOBaHHs. SIk OyJi0 3a3HAYEHO BHIIE, AJIKOTOJIb HE €
nommpeHuM ¢axkTopoM TepaTtoreHesy B Ilomicei, 1 He
CXOXe, 00 TeHOMHI MyTallii BHKJIHMKanu Onacrtomna-
Tii, siKi crmocTepiraroTbca. CmiBHamiHHS TiABUIIEHUX
gacToT 0BA 3 Bumumu piBHsMu IR B Ilomicci Bkazye
Ha MOMJIMBICTH TIMOTETUYHOI MPUYUHHO-HACIIIKOBOI
acomiamii. [Iporpec B MonexymnsipHiii 6ionorii i eMOpi-
osorii JoBoAWTh, 0 acomiamist oBA-IR moxe Bigo-
OpakaTH 3MiHEHI NpoLeCH METHIIALil, MoB’s3aHi 3i
CTaTTIO, MIJABUIICHOIO UYTIWUBICTIO 3apOJKOBHX KITi-
TUH 0aThKa J0 ICBHUX TEPATOr'CHIB 1 MOTCHIIATbHUMU
MpUYUHAMHA TeHHOI HectabimpbHOCTI. Hemomikamu
BOTO JOCTiDKeHHS € 1 — BimcyTHICTh manux BA mo
[IOYaTKy IBOTO JOCIHIKeHHS; 2 — BiJICYTHICTh JTAHUX
mpo HakonmueHy IR 6arpkamu miTei 3 o0BA y mopis-
HSHHI 3 KOHTPOJBHUMH BHIIJKaMH; 3 — OOMEKEeHi
JlaHi 11010 IpeHATALHUX MIePepUBaHb BariTHOCTI; 4 —
oOMexeHi nani mpo oBA, Mikponedarito i 3MeHIIeH-
HS PO3MIipY TOJIOBH TICJIS TeprInX 12 MiCsIiB KUTTS.

B mizcymKy, 1€ TeCKpHUNITHBHE JOCIIHKEHHS T10-
Ka3ye BUILI NOMYIALidHI yacToTh neskux BA B mo-
MyJSIIAHOMY 130JI5Ti, 10 3HAXOAMTHCS IIiJ] BIUIUBOM
YopHoOMIILCHKOI 10HI3yr0U0i paniamii. Ha Hamy mym-
Ky, € yCl MiJICTaBH Ui OpraHizauii MpOCIEKTHBHHUX
JOCITIDKEHb THITY “NPUYMHA-HACTIAOK® HAaIllOHAIb-
HUMH 1 M>KHAPOJTHIMH HayKOBLISIMH.



MOJISIKA.

ABTOpPH BHCIIOBJIOIOTH BJASYHICTH Mpodecopam
Panedy Tappyro (ITporpama GioMeaWyHOI aHTPOIIO-
sorii, YuiBepcurer binrxemrona, SUNY, M. Binrxe-
mtom, mrar Hero-Mopk) i FOpito Kopxuachkomy
(Kadenpa nemiatpii i meonaromorii ®ITJI0, JIsBiBCH-
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KUl HAI[lOHAJTbHUI MEIUYHHN YHIBEpCHUTET) 3a iX
BHECOK B aHajii3 i oOroBopeHHst manux. L[i mocmi-
JOKEHHST TIPOBOMIIMCH 33 MIATPUMKH Mi>KHApOIHOTO
onaropiitHoro ¢ouny “OMHI-Mepexka s miteit”.

CIIUCOK JIITEPATYPH - noganuii B aHII0-
MOBHIH Bepcii.






Honarok

Baacronarii i mikpouedaJisi B perioni Ykpainu, 1o nocTrpakaaB BHACIII0K
YopHoOWIbCHKOI KaTacTpodu
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Ioaicbkuii perion PiBHeHCbKOI 00J1acTi YKpaiHu

[Toniccs € HaWOLIBIIMM, BKPUTUM JIICOM, 3a00JI04EHMM pailoHOM B €Bpomi, po3MipoM
npubnusHo sk baapis. Paiion Ttakox Bigomuil sk ITpum’sitcbki 60510Ta, 110 MPOCTArarOThCs 31
cxony [lonpuyl B3noBk MiBHIYHOT YKpaiHu 1 miBaeHHoOi butopyci 1o 3axony Pocii. [lominryku abo
«JTICOBI JKMTEJI» )KUBYTb B 130JIbOBAaHUX pO3KUAAHUX cenax. CepenoBuile, 0co0inBo OifHI IPYHTH,
MPU3BOJUTH /10 BXKUBAHHS BOJHM 3 HETJIMOOKHX KOJOJSA31B, MICIEBUX BUPOIIEHOT KAapTOILIi, SE€Ib,
MOJIOUHUX TPOAYKTIB 1 CBUHMHH, a TAKOX MICIEBOI puOH, JIicOBUX TpuOiB, SATIA 1 JEPEBUHU TS
00irpiBy Ta nmpurotryBanHs k1. [lomimyku po3riasaaroTbes B YKpaiHi SIK OKpema €THIYHa Irpymna 3
XapaKTepucTHKamu i3opoBanoro HaceneHHs (Kovalchuk ta in. 2009; Dancause Ta in. 2010).

PiBHeHcbka 00nacTh po3TalioBaHa Ha MiBHOYI Ykpainu, Ha 250 kM Ha 3axij Bia Mmicus
YopuoOuinbebkoi karactpodu (muB. Mamonok 1 B Tekcti crarti). IliBHIYHA MOJIOBHMHA 00JacTi
HanexuTh 10 PiBHeHchkoro Ilomiccs, skxe nHamami Oynemo HasuBaTu ‘‘PiBue-II”. PiBne-I1
MOJAUISETHCS HAa CIM PAaWOHIB, WIICTh 3 SKUX O(MIMHO BU3HAIM TaKMMM, IO 3a3HAJIU BIUIUBY
YopHoOubebkol ioHi3yrowoi pamianii (IR). Inmi paiionn PiBHeHchkoi o0macti oginiiiHO
BB)KalOTbca He3zabpyaHeHuMu YopHoOusbcrkoro |IR. 3abpynHeHMMEN BBa)karOThCsl Taki TEPUTOPI,
Ha SKUX CEepeHS KOHILEHTpALlis Bics e BuIe Hopmu 37 kBq/mz. CPCP i mixHapoaHi oprasizarii
cnovyatky He Bkmoumnu PiBue-I1 mo perioniB, mo 3a3Hanu BBy YopaoOmincpkoi IR. B 1991
polli micns MOAil, o Mpu3Bedn A0 YKpaiHCchbkoi aeknaparii mpo HeszanexHicTs Bin CPCP, me
yiymenass moao Pisue-II Oymo Bumpasnene (ITocranoBa Ne 106, 1991 p.). 3abpynHeHHs
YopuoOunbcbkoro IR B PiBHe-I1 He € ogHakoBuM uepe3 “rapsyi misMu’~ BHCOKUX piBHIB IR, 1o
pO3KKIaHi 1o BcCiil Tepuropii. [HIIE mKepeno MIHIMBOCTI 3a0pyAE€HHS IOB’si3aHE 3 rpyHTamu. B
Iomicci GinburicTs rpyHTiB Garati Ha TOp, 10 O3HAYAE BHCOKHH iHAEKC mepeHocy o' CS 3 rpyHTy
B XapuoBwii jaHiior. el mokasHuk € cepen HaBumux B YKpaini (Zamostian ta in. 2002). Lle €
BXUIMBUM (PAaKTOPOM, IO MPHU3BOAMUTH 0 MiABUIIEHOTO piBHA iHkoprmoparnii IR B PiBue-II, Ha
BIJIMIHY BIJ] IHIIUX TEPUTOPIN, MO 3HAXOMAThCA Ommkde 1m0 YopHoOmms. OdimiiiHi OIHKK 1
HAYKOBI JOMOBiI cTocoBHO PiBHeHCHKOT 00acTi, mo He BiaauisioTs PiBHe-I1 Big perntu obnacri,
MOXXYTh OIIOCEPEAKOBAHO HEIOOIIHIOBATH PIBHI 1HKOPIIOPOBAHOI 10HI3YyIOUOi pamiaiii B TuT
nomimykiB. HaiOinpimumiit pusuk BmuBy IR migpaxoBaHui BHKIIOYHO 3 TOYKU 30pYy MOTJIMHAHHSA
BCs yepe3 1Ky. B Takux migpaxyHkax He BiJoOpa)keHl BIMXaHHS 1 HasBHICTh OSr Tta iHmmx
panmionykiifiB. B PiBue-II HemoBmsATa, IiTH 1 BariTHi *iHKMA MOCTIHHO MiAgal0Thes BILUBY IR Bix
UMY BHACJI1JIOK JIICOBUX IMOXKEXK 1 CrajloBaHHs OloMacu Mmicis 3aKiHYeHHs 300py Bpoxkaro. OkpiM
L[bOTO, XPOHIYHUI BIUIMB TUMY BiJ CHAJIOBAHHS NEPEBUHHU B KHUTJIOBUX OYIMHKAX € ILE OAHUM
mkepenoM BauxanHs |IR. biaussko 50% xHUTI0BHX OyIUHKIB OOITPIBAFOTHCS BiJ CHAIOBAHHS JPOB;
ApoBa BUKOPHCTOBYIOTHCH IUIA NPHTOTYBAHHA ixi. Buxoasuum 3 1boro, Kpaume coupaTHcs Ha
BUMIPIOBaHHS IHKOPIIOpoBaHOTO ~ CS OKpeMuMu ocobamu, BUMipstHOTO B Oekepensx (bk), Hix Ha
eKCTPATIONALi, AKi TPYHTYIOThCA HA OOYHMCICHHI cepeHix piBHIB > CS B IpyHTI i B XapduyBaHHi.
AHani3 1HAMBIAYaJIbHUX 3HAY€Hb 1HKOPIOPOBAHOIO B¥Cs B Bk pO3MIIIEHUH B TEKCTI CTaTTi.
[onepenne nocuimxenns 344 xiHok 3 PiBue-II mokaszano, 1o II0JEHHE CepeIHE HAIXOJKEHHS
B'Cs 3 mietoro cranoBuTh 268 Bk, mo € BHme OQILiiiHO BCTAHOBICHOTO IPAHMYHOTO PIBHS
(Dancause et al. 2010).

II
13

Kpim HopHoOunbschkoi katactpodu, iHmmmu mxepenamu IR B PiBHeHCBKiM oOnacti € 1Bi
atomui enekrpocraniii (AEC). O6uasi AEC Oyau moOymoBani oxnouacHo 3 AEC imeni
Bonomgumupa Jlenina, Bimomoi sik YopuoOwnscbka AEC, B wmicti [lpum’sts. Koxna AEC
3HaxoAuThCs moonu3y Mict, PiBHernchbka AEC — 61 micta Ky3uenoscebk B Ilomicci. XMenpHUIIBKA
AEC posramoBana B XMeIbHUIIbKIHA 001aCTi HEMoAaiK Bi MiBAEHHOI Meki OCTpO3bKOro palioHy
PiBHencwkoi obmacti (mquB. MamroHok 1 B Tekcri crarti). Liss AEC 3HaxoauThCst MOOIU3Y MiCT
Octpor i Hetimmnz B PiBHeHCHKIH 1 XMENbHUIBKIH 00JaCTIX, BIAMOBIIHO.
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[30ms11i51 1 HEBENMMKI TIOCENIEHHS TOJIIIYKIB OB’ s3aH] 3 MICIIEBUM TEPEBaKaHHSM TEBHHUX
npi3Buil. Brcoka yactoTa okpemMux mpi3Buill (a00 piBeHb 130HOMII), KA € TUIIOBOIO JIJISI OKPEMHX
palioHiB, O3HAuYa€ BUIIMKA PIBEHb CHIOTAaMii, a TaKOXX BHIIUN PIBEHb T'€HHOI TOMO3HUTOTHOCTI.
(Colantonio Ta in. 2003). BuBueHHs i30HOMIi 1 CTHIIIO KUTTS MMiATBEP/IKYE 3arajabHe YSABJICHHS, IO
HOJIIIYKH TPEICTABIISAIOTh BEJIUKWH, CTaOUIbHMMA, KyJIbTYPHO BiIOKPEMJICHUH MOMYJISAMIHHAN
130J151T, KM 3HAXOAMTHCs i goBroTpuBanor giero IR 3 1986 poky. PiBHeHCHKI oOCTaBHHH €
“IIPUPOTHUM EKCIIEPUMEHTOM”, SIKUH HaJa€ MOXKIIUBICTh MPOBEACHHS JOBTOTPUBAIUX JTOCIIKEHb
BIUIMBY Ha 3J0POB’S YITKOi BENUKOI TpYyMU HACENEHHS AaHTPOIOTeHHO Bpa)Kal0OUMX YHMHHUKIB
noskiwst (Garruto ta in. 1999).

TIOJATKOBI TABJULII

TaGmuus S-1a. Yacosi konrpactu Mix Iomicskumu (POL) i me-Tlomicskumu (NPOL)Y

MOMYJAUIHHIMH 4YaCTOTaMH OCHOBHUX BPOJDKEHUX Mallb(hopMariiii

2000-2004 2005-2009
POL [nPOL | OR | P CL POL [nPOL| OR | P CL
JKvuBoHapomKeHi 33703(33205 3867639853
Bamu nespanbhoi Tpyoku (NTD) 98 61| 1.59| **| 1.14,2.22 91 59| 1.59 | **| 1.13,2.25
Hedanag® 32| 26| - | nis - 39| 19]212| **[1.19 3.88
Awnennedais 21 17| - n/s - 16 12 - n/s -
I301p0BaHI 19 16| - n/s - 15 12| - n/s -
Mashopmarii 6ez NTD®) 2 1] - | nlc - 1 o] - |nk s
Kpamio-inien-paxu-mms3uc® 11 9 - | nis - 23 71339 | **|1.41,935
[30;1b0BaHI 7 6| - n/s - 16 6| 275 *|1.02, 8.58
[ami manbdopmarrii 4 3| - n/c - 7 11721 *1 0.93, 325
Spina Bifida mmiino-rpyanHa 11 0| - | *** - 6 4| - n/s -
[3051b0BaHi 8 0| - ** - 6 4| - n/s -
T Magsdopmariii 3 0| - n/c - 0 0| - n/c -
Spina Bifida mom60-cakpanbha 34 24| - n/s - 40 28 | - n/s -
I3051p0BaHI 30 20| - n/s - 36 26 | - n/s -
CunapoMu 1 0 - n/c - 0 0 - n/c -
Tu11i Mastbopmartii 3 4| - n/c - 4 2| - |nls -
Spina Bifida ueBizomoi sokariii 11 4| - n/s - 0 0 - n/c -
I301p0BaHI 11 41 - n/s - 0 0| - n/c -
Spina Bifida pasom 56 28 | 197 | **|1.23,3.23 46 32| 1.48 *10.92,241
Ennedanomnene 10 7| - n/s - 6 8| - n/s -
I301p0BaHI 7 5| - n/s - 5 6| - n/s -
CunapoMu 2 0| - n/c - 1 0 - n/c -
Tu11i Mastbopmartii 1 2| - n/c - 0 2| - n/c -
Mikponedais® 18| 11| - | nss - 26| 13206 | *|1.02 437
I301p0BaHI 9 3| - n/s - 5 5| - n/s -
Cungpomu 4 7| - n/s - 11 7 - n/s -
Tann manbgopmartii 5 1| - n/s - 10 11103 | **| 1.47,447
Mixkpodrazsmis® 6 20 - | nis - 12 41309 *[094,132
I3011p0BaHI 2 0| - n/c - 6 4| - n/s -
Cungpomu 0 1] - n/c - 3 0| - n/c -
Trmni Magedopmarrii 4 1] - n/c - 3 0| - n/c -
Owmoanonere!” 6 8| - | nis - 71 17042 | (¥)] 0.15,1.08
I3011b0BaHI 3 6| - n/s - 2 111 0.19 |(**)] 0.02, 0.86
CHHIPOMH 1 1| - n/c - 1 0 - n/c -
Iann manbgopmartii 2 1| - n/c - 4 6| - n/s -
lacTpommsuc 4 11| - n/s - 13 12| - n/s -
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[30mp0BaHi 3 10 [ 0.30 | (*) | 0.05,1.15 13 12| - n/s -
Iamn manbdopmartii 1 1| - n/c - 0 0| - n/c -
Exctpodist ceqoBoro mixypa® 4 3| - n/c - 4 2| - n/c -
[30n1p0BaHI 4 2| - n/c - 4 2| - n/c -
Tann manbdopmartii 0 1| - n/c - 0 0| - n/c -
3poreHi 6m3HIOKH) 2 2 - n/c - 0 3 - n/c -
[301b0BaHI 2 1| - n/c - 0 2| - n/c -
Iamni manbgopmartii 0 1| - n/c - 0 1] - n/c -
Teparomu 5 1| - n/s - 1 3| - n/c -
I301p0BaHi 5 1| - n/s - 1 3| - n/c -
KpukoBO-KyPHKOBI 5 1| - n/s - 1 2| - n/c -
[301b0BaHI 5 1] - n/s - 1 2| - n/c -

Vci pazom 143 99| 1.43] **| 1.10,1.86 154| 113|141 | **| 110,181
I3051b0BaHI 110 74| 147 **| 1.08, 2.00 109 93| - n/s -
Cungpomu 8 9| - n/s - 16 71236 *10.92,6.77
[ami mansdopmartii 25 16| - n/s - 29 13230 | **| 1.16,4.82

JuB. mpumitku B Tabmuili 2 B TEKCTI CTATTI.

Tabmuus S-1b. Yacosi kontpactu mixk [Tomicesim i He-TTomiccsm

0]

OCHOBHUMH BpPOIKCHUMU MaJ'IL(bOMaLIiHMI/I

[IOJI0 KUIBKICTI 0ci0 3

[omiccs He-Ilomices PiBHeHCHKa 007acTh

2000- | 2005- Beboro 2000- | 2005- Beboro 2000- | 2005- Beboro
2004 | 2009 2004 | 2009 2004 | 2009

JKuonapomxeHi 33703| 38676 | 72379 |33205| 39853 | 73058 | 66908 | 78529 | 145437
Banu nespanphoi Tpyoku (NTD) 98 91| 189 61 59| 120 159 | 150©@ 309
Hedanag® 32 39 71 26 19 45 58 58 116
Anennedais 21 16 37 17 12 29 38| 28" 66
I30/1b0BaHi 19 15| 34| 16| 12| 28 35| 279 62
Manbdopmarii 6es NTD® 2 1 3 1 0 1 3 1 4
Kpanio-inien-paxu-mru3mic' 11 23 34 9 7 16 20 30 50
[30mp0BaHI 7 16 23 6 6 12 13 22 35
Iami mansdopmartii 4 7 11 3 1 4 7 8 15
Spina Bifida muiino-rpynHa 11 6 17 0 4 4 11 10 21
I30m1p0BaHI 8 6 14 0 4 4 8 10 18
IHmi manedopmartii 3 0 3 0 0 0 3 0 3
Spina Bifida mrom60-cakpansua 34 40 74 24 28 52 58 68 126
[301p0BaHI 30 36 66 20 26 46 50 62 112
CunapoMu 1 0 1 0 0 0 1 0 1
Ixmi manedopmartii 3 4 7 4 2 6 7 6 13
Spina Bifida uesizomoi moxanii 11 0@ 11 40 0®@ 4 15 0® 15
[30;mp0BaHI 11 0 11 4 0 4 15 0 15
Spina Bifida pazom 56 46 | 102 28 32 60 84 78 162
Ennedanornene 10 6 16 7 8 15 17 14 31
[30mp0BaHI 7 5 12 5 6 11 12 11 23
Cunipomu 2 1 3 0 0 0 2 1 3
Irmi mansdopmartii 1 0 1 2 2 4 3 2 5
Mixkporepanis® 18 26 44 11 13 24 29 39 68
[301p0BaHI 9 5 14 3 5 8 12 10 22
Cunapomu 4 11 15 7 7 14 11 18 29
Iami manedopmarrii 8) 10 15 1 1 2 6 11 17
Mikpo¢ransmis® 6 12 18 2 4 6 8 16 24
I3011b0BaHi 2 6 8 0 4 4 2] 109 12
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Cunapomu 0 3 3 1 0 1 1 3 4
[ami Manedopmarii 4 3 7 1 0 1 5 3 8

Omdanouene!” 6 7 13 8 17 25 14 24 38
[301p0BaHI 3 2 5 6 11 17 9 13 22
Cunapomu 1 1 2 1 0 1 2 1 3
Iami manedopmarrii 2 4 6 1 6 7 3 10 13

Factpommsic 4 13" 17 11 12 23 15 25 40
I301b0BaHi 3] 13®| 16| 10| 12| 22 13 25 38
[ammi mansdopmartii 1 0 1 1 0 1 2 0 2

Exctpodist ceqoBoro mixypa® 4 4 8 3 2 5 7 6 13
[3051b0BaHI 4 4 8 2 2 4 6 6 12
Iammi manedopmartii 0 0 0 1 0 1 1 0 1

3pomeHi Gu3HIOKH") 2 0 2 2 3 5 4 3 7
[305p0BaHI 2 0 2 1 2 3 3 2 5
[ami Manedopmarii 0 0 0 1 1 2 1 1 2

TepaTtomu 5 1 6 1 3 4 6 4 10

[30;1p0BaHI 5 1 6 1 3 4 6 4 10
KpmxoBo-KynpukoBi 5 1 6 1 2 3 6 3 9
I301p0BaHI 5 1 6 1 2 3 6 3 9

VYci pazom 143 154 | 297 99| 113 | 212 242 267 509
[3051b0BaHI 110 109 | 219 74 93| 167 184 202 386
Curgpomu 8 16 24 9 7 16 17 23 40
Iami manedopmartii 25 29 54 16 13 29 41 42 83

(1-8) Jwms. npumitku (1-9) B Tabmnuiii 2 B TEKCTi CTATTI.

(a-h) Pe3ymnpraT cTaTHCTHYHOTO aHAII3Y:

OR P CL

a 1.25 <0.03 0.99, 1.57

b 1.59 <0.04 0.95, 2.70

c 2.42 0.003 1.32,4.60

d HeckinueHnicrs 0.0002 3.67, HeckinueHHiCTh

e HeckinueHHICTD 0.04 1.08, HeckinueHHicTh

f HeckinueHnicrs 0.0001 5.31, HeckinueHHicThb

g 0.24 0.046 0.03,1.10

h 0.26 0.02 0.05, 0.96

*, F* **F* o3navaroTh P-pennunan <0.05, 0.01, 0.001 (aBoOGiuHMiz TeCT***).

(d, e, h) B Ilomicci i B He-Ilomicci mpOTAroM MEpIIOTO i APYroro MepiojiB JOCTIKEHHS HeMae
CTaTHCTUYHO 3HAYymMx KoHTpacTiB okpim: (d) cmiBBigHomeHus manciB (OR) =
HeckiHueHHicTh, P-pemuumua (P) = 0.0002, 95% nosipumii intepBan (CL): 3.67 mo
HeckiHueHHOCTI; (€) OR = HeckinyenHicTh, P-Benmnunna = 0.04, CL: 1.08 10 HECKiHYCHHOCTI;
(h), OR 0.26, P-senmmumna = 0.02, CL 0.05, 0.96. [uB. TeKCT CTAaTTi IS MOAATBIINX
KOMEHTapIB.

(a-c, f, g) B PiBHeHCBHKi# 001acTi pa3oM, CTATUCTUYHO 3HAYYIII KOHTPACTH MK KUIBKICTIO OCi0 B
HepIoMy i Apyromy mnepiogax mociipkeHts BussieHo: (a), OR 1.25, P-senmnunna <0.03, CL
0.99, 1.57; (b), OR 1.59, P-senmnuuna <0.04, CL 0.95, 2.70; (c) OR 2.42, P-enmuuuna 0.003,
CL 1.32-4.60; (f) OR = meckinuennictsp, P-semuunna > 0.0001, CL: 5.31 10 HeCKiHYEHHOCTI;
() OR = 0.235, P-enmmuuna = 0.046, CL 0.03-1.10. /IuB. TeKCT cTaTTi IS IOAAJIBIIMX
KOMEHTapIB.
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Tabmuus S-1C. YHiKabHI 00O 3 OCHOBHUMH BPOKEHUMH aHOMAJIISIMHU TTICIIST BUKITIOUEHHS THX,

10 MaJId CHHIPOMH MaJIb(popMalliid, sKi MO>KHA BUSIBUTH KIIIHIYHO, T€HHI MYTallii, IUTOT€HETHYHI

aHoOMaUTii 1 TepaTOTeHH1 €PEKTH, IKi MOYKHA JIETKO pOSHiSHaTI/I(l)
Iomices | He-Tlomices IMonices vs. we-I1
Kareropii
2000-2009 | 2000-2009 | OR P CL
JKuBonapoxeHi 72379 73058

Bayu nespansHoi Tpyoku (NTD) 185 120 1.56 il 1.23,1.98
Hedanag® 71 45 | 1.59 ** 1.08, 2.37

Awnentedaris 37 29 - n/s -

I3011p0BaHiI 34 28 - n/s -
Kpanio-inien-paxu-musuc'” 34 16 | 2.15 * 1.15, 4.16
I301p0BaHi1 23 12 1.94 * 0.92,4.27
Spina Bifida muiino-rpyaHa 17 4 4.29 *x 1.40, 17.5
[3051b0BaHI 14 4 | 3.53 * 1.11,14.8
Spina Bifida mom00-cakpasibpHa 73 52 1.42 * 0.98, 2.06
I301p0BaH1 66 46 1.45 * 0.98, 2.16
Spina Bifida mesimomoi mokartii 11 4 2.78 0.057 0.82,12.0
[301p0BaHi 11 4 2.78 0.057 0.82,12.0
Spina Bifida pasom 101 60 1.70 ool 1.22,2.38

Ennedanorene 13 15 - n/s -

I30np0BaHI 12 11 - n/s -
Mixporeanis® 29 10 |2.93 * 1.39, 6.74

I3051p0BaHi1 14 8 - n/s -
Mikpodranbmis® 15 5 [3.03 * 1.05, 10.65

[3011p0BaHI 8 4 - n/s -
Omoanonene!” 11 24 | 0.46 * 0.20, 0.98
[30m1p0BaHi 5 17 0.30 ** 0.09, 0.84

I'actpommusuc 17 23 - n/s -

[30mp0BaHI 16 22 - n/s -

ExcTpodis ceqoBoro mixypa'” 8 5 - n/s -

I3051p0BaHi 8 4 - n/s -

3pouieHi Gu3HIOKH") 2 5 - n/s -

I3051p0BaHi 2 3 - n/c -

Teparomu 6 4 - n/s -

I3011p0BaHI 6 4 - n/s -

KprkoBO-KyPHKOBI 6 3 - n/s -

I30;1b0BaHI 6 3 n/s -

JuB. mpumitku B Tabmuii 2 B TEKCTi CTATTI.

Tabmuus S-1d. Yuikaneni ocoou B [Tomicci i He-Tlomicci 3 HECHHAPOMHUMU BPOKCHUMHU

manbdopmarismu® aGo curnansHIMu aHoMaismu (2000-2009).
. Yac . Yac ITomiccs vs. we-Ilomices
Kareropii [Tomices ToTa He-Ilomiccs rora | OR P CL
OcHoBHi Majabdopmanii
Banu neBpanpHoi TpyOKH 185 | 25.6 120 16.4 | 1.56 | <0.001 1.23,1.98
Hedanag® 71 | 98 45 6.2 | 1.59| <0.01 1.08, 2.37

Mikporedais™ 29 | 4.0 10 1.4 | 2.93] <0.01 1.39, 6.74
Mikpodransmis® 15 | 21 5 0.7 | 3.03| <0.05 | 1.05,10.65
CurnajibHi aHomaJii
Posrinnnaa ryou 3/6e3 67 9.3 69 9.4 - n/s -
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PO3LIUTMHU migae6ins®

Cungpom Jlayna®™ 101

14.0

97

13.3

n/s

Jus. npumitku (1, 2, 5-6) B Tabnuiii 2 B TEKCTI CTATTI.
(2) Brutouae anenuedaniiro i inieHedatiro.

(a) HecunmpomHi.

(b) Britrouae omHy 0co0y 3 Mikporiedasiero i aHOpeKTaIbHO aTpe3i€eio (S-5).

Tabmuus S-2. Kinbkicts Manbshopmartiii, 3arajibHi 4acTOTH (HE YHIKaJIBbHHUX 0Ci0), poropIii i

CHIBBiHOLICHHS 40110Bi40i-kiHou0i (UXK) crati B omicei i He-Tomicei®.

ITomicesa He-ITomniccs
Kareropii® Yac Cratpb Yac Sex
ToTa | HeB Yy X 9:K® |tora| Hes Yy X YK
JKusonapomxeni PiBHEHCEKOI o6nacti® 12 37576 |34791 |1.08 16 |37716 (35326 |1.07
BAJI1 HEBPAJIBHOI TPYEKU (NTD) 261|130 |71 88 0.81* |16.4|36 |43 41 1.05
HEDATALY 98 [15 |21 35 0.60* |6.2[19 |11 15 0.73
NTD - BJIN3HIOK nic | - 1 2 n/c 0.7 |- 3 2 n/c
NTD — OMO®AIJIOIEJIE 1414 |2 4 n/c n/c |2 2 - n/c
AHEHITEDAJIIS 5119 12 16 0.75 40112 |8 9 0.89
I30mp0Bani 47 | 7 12 15 0.80 38|12 |8 8 1.00
IHIEHIIEDAJIIA 082 |1 3 n/c n/c |1 1 - n/c
I301n0BaHi nfc |1 |1 2 n/c n/c |- 1 - n/c
KPAHIO-PAXU-IITN3UC 3914 |8 16 0.50* 1.9 |6 2 6 0.33
I30mpoBani 26 |2 6 11 0.55 1515 2 4 n/c
SPINA BIFIDA® 14.1] 12 |46 44 1.05 [82][10 [27 23 1.17
IMuiina 0812 |3 1 n/c n/c |- - - n/c
I30onpoBani 0712 2 1 n/c n/c |- - - n/c
I'pynna 15| - 7 4 1.75 n/c |- 3 1 n/c
I30sb0Bani 12 |- 5 4 1.25 n/c |- 3 1 n/c
JIrom60-cakpaabHa 10219 |34 31 1.10 7117 24 21 1.14
I30mb0Bani 916 |31 29 1.07 6.3 |6 20 20 1.00
Jlokami3zauis HeBiTOMA 151 2 8 0.25* n/c |3 - 1 n/c
I3051b0BaHi 15|11 |2 8 0.25* | n/c |3 - 1 n/c
EHIE®D®AJIOLIEJIE 2213 |4 9 0.44 2.1 |7 5 3 1.67
I30mp0Bani 1.7 (2 1 9 0.11** | 1.5 |5 4 2 n/c
MIKPOLIEDAJIISI-MIKPO®TAJIBMIA 9.4 | - 32 36 0.89 4.7 |- 18 16 1.13
I3011p0BaH1 3.0 |- 8 14 0.57 1.6 |- 4 8 0.50
Mikpouedanis-mikpodTanapMis pazoMm n/c | - - 2 n/c ni/c |- - - n/c
Tineku mikponedais 1.7 | - 3 9 0.33 1.1 |- 3 5 0.60
Tinpku MikpohTaTBEMIs 1.1]- |5 3 1.67 ni/c |- 1 3 n/c
3aHeHue(1)anielo(f) n/c | - - 1 n/c n/c |- - - n/c
31 3pome($nMI/1 OJIM3HIOKAMH 1 €JUHOIO e | - i i nlc n/c |- 1 i n/c
op0iTOrO
3 rosonposenuedaniero’” 0.7 | - 4 1 n/c n/c |- 2 1 n/c
DeTanbHU ANTKOrONBHUI CHHAPOM) 12 - |7 2 3.50 15]- |6 5 1.20
Tumi curapomu” 12 |- |4 5 0.80 ni/c |- 3 1 n/c
THI1 HeCHHAPOMHI Y 30[- |9 13 069 |nic|- ]2 1 n/c
OMO®AJIOLIEJIE 3516 14 5 2.80* | 42112 |14 5 2.80*
I301n0Bani 071 4 - n/c 2.3 |7 7 3 2.33
3NTDY 1414 |2 4 n/c nic2 |2 - n/c
3 mikponedaniero-mikpopraasmiero™ n/c | - 2 - n/c n/c |- 2 - n/c
3 inmmmu Mansdopmarismu’” 11 6 1 6.00 1.1 13 3 2 n/c
I'ACTPOILN3UC 23 | - 5 12 0.42* | 3.115 11 7 1.57
I30mp0Bani 2.2 | - 5 11 0.45 3.015 10 7 1.43
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EKCTPO®ISI CEHOBOI'O MIXYPA® 12 - |4 5 0.80 0.7 |- 4 1 n/c
3POILEHI BJIM3HIOKU (CTW)® nic|1 |- 2 n/c 081 |2 3 n/c
CTW — Spina Bifida — Omdanonene n/c | - - 1 n/c ni/c |- - - -
CTW, eMHa 0p0iTa, BIJCYTHIN pOTOBUI e | - i i i n/c |- 1 i n/c
OTBIp
TEPATOMA®@ 103 1 3 n/c nlc |- |- 4 n/c
KpmxoBo-KynpHrKoBa 083 |1 2 n/c ni/c |- - 3 n/c
TOJIOTTPO3EHIED AL O 1- s 5 1.60 O la |12 7 1.71
3 cunapomom Ilaray O 1. 3 2 n/c O 11 |4 1 n/c
PO3JIAAN CIIEKTPY ®ETAJIBHOI'O
AJIKOTOJIBHOTO CHHJIPOMY 51 - 19 18 1.06 5.7 |- 25 17 1.47
CUHJIPOM ITATAY / TPUCOMIS 137 O 1- |5 4 1.25 O 11 I8 2 4.00
CUHIPOM JJAVHA 14.0] - 54 47 1.15 13.3|2 54 41 1.32
PO3IIEJIMHA T'VBU/TIITHEBIHH 10.8| 2 45 31 1.45 10.8 |- 55 24 2.29%**
I301p0Bani 76 | - 38 17 2.24** | 7.9 |- 42 16 2.63***
He i3omp0Bani 3.2 12 7 14 0.50 2.9 |- 13 8 1.63
Cunapomu n/c | - 1 3 n/c 1.2 |- 7 2 3.50
Hecunnpomni 26 |2 6 11 0.55 1.6 |- 6 6 1.00
EKTOIIIA CEPIISA nfc |2 |- - n/c 0.7 |4 1 - n/c
,é[??;ﬁ{lgﬂ TOPAKO-ABJIOMIHAJIBHOI nc | 3 ) ) nlc nc |6 1 1 nlc
AHOPEKTAJIbHI AHOMAJIII 2211 9 6 1.50 40 |1 13 15 0.87
[30:160BaHi 1.0 4 3 n/c 18] |7 6 1.17
He i301p0BaHi 1.2 5 3 1.67 2.2 |1 6 9 0.67
CHUPEHOMEJIIA n/c | - - - - n/c |2 - - n/c

(a) Ha Bimminy Bij iHIIMX TaOJMIb, B SKAX OCOOM IMPEICTABIICHI JIMIIC OJUH pa3, B Iiil TaOIuUIl
ocoba Moke OyTH INpejAcTaBlieHa B KUIBKOX KaTeropiix maiabdopmaiiil (moka3aHl BEIUKUMHU
mitrepamu). OpjHak, BCepenWHiI KaTeropii Mambpopmaniii (ManuMu Jitepamu) ocoba
Ipe/ICTaBIICHA JIMIIE OMH pa3.

(b) Y:2K nokasane ymine KoJid € I’SITh 0ci0 ofHi€el i3 craredd. P-BeianuuHa, MO3HAYCHA 3HAKAMU
*xE *x * oszmaugac P <0.001, <0.01, <0.05, BinmosinHO.

(c) Buxirouae 28 oci6 HeBioMOi Yi HEBU3HAYCHOT (HEB) CTATI.

(d) edanan-NTD Brimrouae anenmnedariro (abo akpaHiro), KpaHio-paxu-IIM3KC, iHIeHIIEDATI0 3 YU
0e3 acomiiioBanoi spina bifida.

(e) Bukirouae nedanan-NTD. Jlokamizanii spina bifida 6a3yroTbes Ha HaBUIIIOMY piBHI AeeKTY
XxpeOTa, He BPaxOBYIOUH MICIISI 3aKiHUEHHS JTE(EKTY.

(f) Omna ocoba npeacrasiena cepen anennedanii (C-1).

(9) OnHiero 0co0O0 € OMH 13 3POLICHUX OJIM3HIOKIB 3 €JUHOI0 0pOiTOtO (Z-2).

(h) Bxirouae oany ocoOy 3 rosomposeniiedaniero-mikponedariero-mikpodransmiero (hol-6); tpu
ocobu 3 curapomom Ilaray (hol-22, 23, 25).

(i) Brxmouae omaHy 0co0y 3 po3iagamMH CIEKTPY (DEeTalbHOTO alKOrOJILHOTO CHHIPOMY-
Mikporedaniero-MikpopTaabmiero (S-2).

(1) Bxuirouae wotupu ocobu 3 cunapomowm Ilaray (v-1, 3; s-11; w-1).

(k) Bxumrouae ogny ocoOy 3 Mikpouedaniero-mMikpopTanbmieto (t-8).

(I) Brurouae 14 oci0, siki Takox mokaszani okpemo B kareropii NTD-Owmpainonene (c-3; -2, 4-8; h-
1; h-3,1-5; g-4; m-2; m-5, 6).

(m) Bkirouae YOTHpH 0COOHM, sIKi TaKOX TPENCTaBICHI B KaTeropii mikpouedanis Ta/abo
Mmikpodranemis (t-9; u-2; v-1; w-1); 1Bi 3 HuUX MaroTh cunapom Ilaray (v-1; w-1).

(n) Bxurouae 16 oci6 (aa-1, 2; cc-1-6; bb-1; dd-1-7), aBi 3 sikux maroth cunapom [laray (aa-2; bb-
1) i onHa 3 sikux mauia nienrany Kanrpena (dd-1).

(0) Bkurouae ogay oco0y 3 spina bifida-omdanonene (h-3).

(p) Bxurouae mani 2000-2010 poxkis.

(q) Brurouae oy 0co0y 3 Teparo01acToMORO IHi 1 rosionpo3s3eniedaiieto (neo-1).

(r) He-momynsiiiHi ciocTepeKeHHS.
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(s) Bxmrouae dictyiu.

Tabmuis S-3. Yci ocobu 3 posnagamu CekTpy dhetanbHoro ankoronsaoro cuaapomy (FASD). He-

HOMYJISIHI CIOCTEPEKESHHS.

Kareropii Iomiccst | me-Tlomices Pazom
FASD® 37%® 42 79"
3 mikporedarnicro® 9 11 20
XJIOMYMKH 7© 69 13
JliBuaTka 20 50 7
be3 mikpouedanii 27 31 58
XITOTYMKH 12 19 31
JliBuaTka 15 12 27
Tecrauiitnnii Bik (TiKni)®
<35 8 10 18
35-37 9 14 23
>38 9 6 15
Bara npu Hapo pkeHHi (rpamu)
<2500 21 25 46
>2500 6 6 12
[IpenaraabHO J1arHOCTOBAHO 6 6 12

() Bxurouae oany aiBumHky 3 [Tomices 3 NTD (k-1).
(b) Birouae 31 Bunanok, BusiBienuii mpotsirom 2000-2004, 1 48 — nporsirom 2005-2009 pokis.
(c) TMoTrmuuno-100HMIH 00Bia <3 SD 1 BiAMOBIAHOI CTATI 1 BIKY.
(d) Buxmroueno 1Bi ocodu uepe3 HeJOCTaTHICTh iH(opMarii.

(e) Bummagxkwu (r-1-5, 8, 15).
(f) Bunaakwu (r-11, 12).

(9) Bumagkw (s-1, 2, 7, 8, 12, 13).

(h) Bunanku (s-3, 4, 6, 9, 10).

Ta6mums S-4. Jlitu, HapopKeHi1 Bl 6araToIuTiIHUX BariTHOCTEH, BKIIOYAIOYH THX, 1110 MAIOTh

BpowKeHi Manbpopmaii (2000-2009)M
Kareropii Tomices® He-Tlomicca® PiBHeHCBKa 00MaCTh
YeTBepHi - Y-4-K-XK U-Y-K-K
Tpiiini Y-U-Y; JK-JK-XK Y-U-Y; m’sire K- KK JBi U-U-Y; mricts KKK
3pomeHi Gu3HIOKH " JIBi K-K©; H-H U-U; pu XK-K®; H-H U-U; i’site JK-K; x8i H-H
Y- | K-K|Y-XK |H-H| Y- |K-K| Y-K |H-H|H-Y | U-Y |XK-XK | U-)XK |H-H|H-Y

Vi mapu GIH3HIOKIB 216 | 199 | 164 | 1 | 207 | 220 | 183 | 2 1 | 423 419 | 347 | 3 | 1
(1a 10000 sxuBoHapom.) |(59.7)((55.0)|(45.3)| (-) {(56.7)|(60.2)[(50.4)| (-) | (-) [(58.2)((57.6)((47.9)| (-) | ()
Brusuiok 3 BAY 18 ] 9 | 6 | -] 13| 7 [ 6 [ 2] 1][3]16]12]|2]1

["ononposenuedaris 19 - - - - - - - - 1 - - - -

NTD 1M 20 _ _ 20) 1® 20 - _ 3 3 2 - -

Exrormis cepus - - - - - - - [a™ - - - - 1 -

Axapis 3 1@ - [ 1™ ] - - - -] 4 1 - - | -

Bau cepust 8D [ 30 [ 18 [ - [ 40 [ 30 [ 2| - | - |12 ] 6 3 | -1 -

TCacTpommsuc - A - - - - - - - 1 - | -

Tumi Manbgopmartii 50 | 30 | 4@ [ _ | gt | 300 | ptd) 1@ T 11 [ 6 6 | 1|1

(1) Bxurouyae ocobu 3 rosonposeHiiedaliero abo 3 TOpako-ada0MIHO-IITU3UCOM.
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(a, b) Buximroueni cy0’exTH, yni CIiB-OJU3HIOKHA HE OyJIM 3HAMICHI, 3aBMepJn ab0 3aruHy/IH ITij
4ac BariTHOCTI 0e3 BIAMOBIMHOI miaTBepmKyrovol iHdopmanii (21 Ta 16 Bunankis B Ilomicci i
ue-Ilomicci, BiamoBiaHO).

(c) Bukmrouena ogna tpiiias (trpl-9): nepuuii 0:1u3HIOK Mae qBOOIYHY KaTapakTy i rijpouedatito;
Jpyruii OJIM3HIOK TOMep y Bili 1 eHb; TpeTiii — 3aBMep micis 9 THXKHIB BariTHOCTI.

(d) VYci 6nu3HIOKH 3pOCIIUCH B IEBHIN YaCTHHI NEPEAHBOT YePEBHOT CTIHKH.

(e) Kpanio-Topako-maryc 3 Topako-iarombaproro spina bifida i omdanonene (h-1); Topako-omdao-
naryc 3 JBOKaMepHuM cepiieMm (z-1).

(f) He Brirouae rimocnamii | cTymeHs, KJIMIIOHOTICTh, BUBMXH 1 IUCIUIA3il CTErHa, KPUBOIIHUIO.
3BEpHITH yBary, 1o yci CriB-0JU3HIOKH MalibpopMmalliii He MarTh, OKPIM JIBOX Tap, OMHCAHUX
B npumitkax (t) i (cc).

(9-dd) Ilicns omucy BpomkeHHX Manb(opMalliii B KBaApaTHUX IY)KKaxX MOJAHHHA HOMEpP BHIIAIKY
JUIs  AeTalbHImoi iHpopMarii, HaBemaeHoi B posnimi «Koiniuai omucw»: (g) sobapHa
rojonpo3ennedanis, Mikporedanis, arpe3is 3AyXBHHHOI KHIIKH, BHYTPIIIHS TiAporedatis
[ocoba tw-1]; (h) anenuedanis [a-1]; (i) kpaniopaxummsuc [e-1]; momO0-cakpaibHa Spina
bifida 3 Buyrpimmboro rigpouedanieto [i-1]; (j) mBi anenuedanii [b-1, 2]; (k) mrombo-
cakpaipaa spina bifida [j-1]; () xmomumk 3 aHenuedamiero [b-3]; aiBumHka 3 MHOMOO-
cakpasibHOIo Spina bifida i Bpomwkenoro rigporedaniero [j-2]; (M) HeBU3HAYEHA CTaTh, IEHTAA
Kantpena, omdanornene, ekromis cepis, nedhopmMoBaHui xpeberT, CIiB-OJU3HIOK YOJOBIYOT
crari te3 anomaiiit [dd-1]; (n) akapmis, anedanis [tw-2]; akapmisi, BiICyTHI BepXHi KiHIIIBKH
[tw-4]; akapnais, amopdmuicts [tw-5]; (0) akapais, auedanis [tw-3]; (p) akapais [tw-6]; (Q)
nedeKT MKILTYHOYKOBOI iepeTuHku [tw-7, 13, 14]; retpaga @amno [tw-18]; nHeyrouneHa Bana
cepus [tw-10]; aTpesis nereHeBoi aptepii i aHeBpH3Ma MiKIepeacepAHOT nepeTuHku [tw-15];
aTpesis CTPaBOXOAY, MOJIKUCTO3 HUPKH, TeTpaga dasio, MHKONoaIOHa rpyaHa KiIiTKa, [tw-
12]; tpukamepne cepie [tw-8]; (r) aedekr MixnuryHOUKOBOI nepeTrHkH [tw-17]; HeyTOYHEHA
Baja cepus [tw-9, 16]; (S) xuomuuk 3 aeeKTOM MIDKIUTYHOYKOBOI mepeTuHku [tw-11]; (1)
neeKkT MDKIUTYHOUKOBOI mepetuHku [tw-21, 25, 26-27 (cnis-6ausuoxu)]; (U) medekt
MDKIIUTYHOYKOBOI TMepeTHHKH [tw-22]; rimormasis mpaBoro cepiis, aAeeKT MiKIepeacepaHol
nepetuHky [tw-19]; creHo3 nereHeBoi apTepii i BiakpuTe oBaibHE BikKHO [tw-24]; (V) X10muuK,
HeyTOouHeHa Baza cepus [tw-20]; miBunHKa, CTEHO3 JereHeBoro Kiamany [tw-23]; (W) aiBunmka,
racTpOIIN3KC, €BeHTpallis kuimikiBHUKa [ee-38]; (X) rigpanenmedamis [tw-37]; mikporis,
aTpesist 30BHIIIHBOTO CIyXOBOro mpoxoxy [tw-28]; arpesis 3ayxBuHHOI Kuiiku [tw-36];
curapom Jlayna [tw-29]; rinocnanis roJoBKH ctateBoro wieHa [tw-32]; (Y) momiKucTo3 HUpKu
[tw-31]; karapakTta cmpaBa [tw-38]; cTeHo3 ToBcroro kumikiBHuka [tw-39]; (z) xmomuuk,
aMHIOTUYHI MIEPETSIKKH, nBoOIYHA KJIAIIOHOTICTh [tw-30]; TIBYMHKA, BiJ
EKCTPAKOPIOPAILHOTO 3aIUTiTHCHHS, BIJICYTHI IUIeYe-TIepeAILTiTds-CTErHO, KUCTO3HA Tirpoma
[tw-34]; xmounk, ypereporigponedpos 3mia [tw-35]; xmomuuk, BpomkeHa rigporedanis [tw-
33]; (aa) uwneno-kanuTkoBa Timocmais [tw-43]; rimocmajis TOJIOBKK cTaTeBOro uwieHa [tw-40,
41, 42]; penykuiiiHi Baau NpaBoi BEPXHBOI KiHIIBKY [tw-44]; aTpe3is NOpOXHBOI KUIIKU [tW-
45]; (bb) mansdopmanis denni-Yokepa [tw-46]; nedekt nepenuboi yepeBHOi cTinku [tw-50];
MHOXKMHHHH BpOJKECHUIT apTtporpumo3 [tw-51]; (cC) xmonuuk, cunapom JlayHa, BTOpHHHUIA
nedext mimnepeacepaHol MePEeTHHKH, AIBYMHKA CIIB-OMU3HIOK 3 Tigporedariecro [tw-47, 48];
(dd) HeBu3HaueHa crTaTh, PO3IMICIUICHHS KAJWTKH, YPOTCHITAILHHIA CHHYC, NPOMEKUHHA
rinmocnanis [tw-49]; (ee) HeBM3HAYCHA CTaTh, CHPEHOMEITIs, BIICYTHSI BEPXHS KiHI[iBKa [Sir-2].
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Tabmuus S-5. [TomyssmiiiHi 9aCTOTH HEPBOBMX Ta iHIINX Maib(opmaliiii (He MalieHTiB) B
[Tonicekomy 1 He-TlosicbkoMy perioHax YKpaiHu Ta iHIIUX perioHax €BPOIIH.

Kareropii® ::E:ﬁ NTD MIC | mOPH | CTW | BLEXTR oM GSTR | CL/P
Tomicest (2000-2009) 72800 | 25.96 (51)© | 6.35 357 0.55* 1.24 343(32)° | 234 | 1071
He-ITonices (2000-2009) 73488 | 16.33(68) | 3.40 122 | 0.55* 0.68 422(52) | 313 | 1075
Peectpu EUROCAT (2005-2009)®
[Migniuna Anris (UK) 164501 14.47 (81) 1.95 0.91 0.49 1.09 2.74 (44) 6.02 10.88
Vense (UK) 172085 | 13.60 (84) | 5.35 1.63 0.35 0.64 4.24 (58) 622 | 1156
TMapwx (Sparwis) 133880 | 12.77(87) | 2.46 1.12 0.15 157 6.05 (73) 127 | 852
ﬁﬁi‘éﬁﬁﬁﬁﬁﬁ;ﬁfﬁ (UK) | 358590 | 1160(77) | 0.92 0.39 0.31 0.84 3.99(57) | 521 | 884
Vecceke (UK) 143432 | 11.36(89) | 1.46 0.84 0.35 0.70 321(54) | 481 115
Jlonmna Temsu (UK) 146831 | 11.03(85) | 0.89 0.82 0.27 0.89 552(63) | 327 | 885
gj%e“o*a"i‘ma AR | oa0asa | 1094(82) | 503 | 121 | 047 0.75 353(59) | 408 | 869
Kpaina 6ackis (Icrais) 103040 | 10.77(86) | 3.88 1.07 0.19 0.58 4.66 (73) 165 | 543
Hopeeris 301408 | 10.02(73) | 0.53 0.76 0.07 0.46 285(63) | 352 | 12.94
AnrtepreH (Benbris) 100199 9.78 (53) 2.50 1.10 0.00 0.70 1.50 (40) 1.10 11.18
Tposinuis Exo (Bebris) 63349 9.47 (83) 1.89 0.16 0.00 0.63 2.21 (64) 1.89 | 11.84
Misuiuni Hinepnanam (NL) | 90450 8.18 (61) 2.99 1.22 0.00 1.33 2.21 (50) 144 | 13.27
Benbkormonbcka (ITombina) 192533 8.15 (-) 1.30 0.99 0.26 0.36 1.87 () 1.61 9.45
Perion Banenuii (Icnianis) 165859 6.99 (79) 4.52 0.90 0.24 0.54 0.78 (-) 1.57 5.61
Yropumsa 493001 | 6.02 (64) 178 1.03 0.14 0.45 146 (43) | 089 | 7.40
Jly6nin (Ipnanis) 126232 5.94 () 3.41 151 0.00 0.95 2.38(-) 261 | 7.76
Ewminist Pomanbs (Itais) 203283 5.71 (71) 1.18 0.98 0.00 0.69 1.87 (55) 0.89 7.03
Tockana (Irazis) 152137 | 5.65 (78) 0.66 0.72 0.07 0.46 237(81) | 099 | 565

* Yacrora PiBHeHCHKOT 00acTi (8 Bumaakis).

(a) Aopeiarypu: BLEXTR, exctpodist ceuoBoro mixypa; CL/P, po3urinuna ryou 3/6e3 po3miianHu
nigae6inns; CTW, 3pomeni 6mmsHiokn; EUROCAT, €Bpomeiickka cuctemMa CIoCTepEKCHHS
3a  BPO/KCHUMH anomanismu, GSTR, racrpommsuc; MIC, wikponedarnis; mMOPH,
Mmikpodranemis; NTD, Baau HeBpanbsHOi Tpyoku; OM, omdarnonene. HapomkeHHS BKITFOUAIOTh
HapO/DKEHUX BiJ OJHOIUTITHUX 1 O6AaraTOIUTIHMX BaBTITHOCTEH, KUBO- 1 MEPTBOHAPOKEHUX;
HE BKIIIOYAIOTh MEpPEpUBAHHSA BariTHOCTi; yci peectpu (Brimovatoun Ilomiccs/ue-TTomices)
BpaxoBYIOTh ManbhopMariii (He aiTeii 3 ManbPpOpMaIIiAsMU) — OJUH 1 TOH K€ MalllOK MOXKe OyTH
MOpaxOBaHUN B KUIBKOX KaTeropisx MaabhopMariii.

(b) TMomana uwactora BpomKeHHX Manbdopmaniii (He mamientiB) Ha 10000 HapomkeHHX, SKi
BKJIIOYAIOTh JKHBOHAPO/PKEHUX, cMepTi oAy Bix 20 i Oiible THXKHIB recTauii 1 nepepuBaHHs
BariTHOCTi. Bxuroueni wacrotu peectpiB moBHuX wieHiB €BPOKAT, siki 3HaXomaThCs B
€spori, oxomnooTs moHaimenmie 30000 napomxenux npotsarom 2006-2008 pokiB 1 MaroTh
moHaiimenmre 30 BumaakiB Bax HeBpanbHOi TpyOKu. [1ix mi kpurepii miamagarots 19 peectpis.
Bukiroueni peectpu 3 3arpedy (Xopsaris), Onence ([anis), Crpacoypry (Ppamniist), Maitaiy
(Himeuuwnna), Kopky i Keppi (Ipmanmist), IliBnenHo-cxiguoi Ipnanaii, Manstu, Bapcenonu
(Icmanis), Boxy (IllBeiinapis); IliBaennoi [Mopryramnii. Takox BukirodeHi peectpu 3 CakCoHil-
Anxanet (Himeuunna) i Crupii (ABcTpisi), aHi SKHX 3HaXOJSATHCS Ha Meperisai. YKpaiHa
BHUKJIIOUEHA 1 3aMmicTh Hel mojaHi naHi PiBHeHCBbKoOi oOnacti, po3aiuteHi Ha [lomiccs 1 He-
IMonicca. Yacrort oOuucimroBasmch 3a Merogamu E€BPOKAT. B mili Tabiuii 4acTtoru
MIJPaxOBYBaJUCh HAa OCHOBI YCIX HOBOHAPOJDKEHHX 1 OCOOM 3 MHOXMHHHUMHU BPOKEHUMH
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AHOMAJTISIMU MOXYTh OyTH BKJIFOYCHI B JEKUJIbKa KaTteropiil. B ycix iHImmMX TabmuIsx cTarTi,
YaCTOTH MiZPaXOBYBAJIUCh HA OCHOBI )HBOHapoKeHuX. Cepis tabiuip 1-2 i S-1a-1d mokasye

YHIKaIbHUX 0Ci0 (y-4acToTH), @ B IHINMX TaOMUIAX MAIlllEHTH MOXKYTh AyOaroBaTucs (T-
gyactot). €CBPOKAT wac Bin yacy oHoBmoe nai. JlaHi, mokaszaHi B TaOmuii, otpumani 29
muctonazaa 2013 poky.

(c) Bincorok mepepuBaHb BariTHOCTI.

Tabnuns S-6. Teparomu — PiBHencrka, Boiunceska (2000-2009) i Xmensuuinpka (Kh) obmacTi
(2002-2009)®

Kareropii PiBHeHCHKa BosmHchKa Kh | Pason Cratb
I1 HII |Pazom| II HII |Pasom q XK | H
JKuBonapomkeHi 72379|73058(145437|62882|65928128810|104313|378560|195593(182925| 42
Vci 3ponteni 6nu3HIOKH | 3 6 9®) 2 20 | 3@ | 140 4 6 | 4
Vi Tepatomu 7 4 | 119 | 3 8 | 119 | 70 | 290 7 19 |3
KpmxoBo-kynpukosil® | 6 3 | 99 | 3 7 109 60 | 25™M | 7 15 |3
TeparoGnacToma 10 1 1 1
Xnomunku (H) 1 1 1 3 4 2 7 7
Jisyarka (0K) 2 3 5 2 4 6 4 15 15
Hesinoma crats (H) 3 3 3 3
JKviBoHapomkeHi 3 3 6 3 4 7 3 16 4 12
MepTBOHapOHKEH1 1 1 1 1
ToP® 3 3 2 2 3 8 2 3 3
He-kpmxoBo-kynpuxosi | 1 | 1@ 2 10 1 1 4 4
Teparobmactoma 10 1 1 1

(a) IT i uIl o3nauatots ITomices i He-Tomicest; yacTOTH 3poleHUX OJIM3HIOKIB BKIHO4at0Th AaHi 2010
POKY; KIJIiHIYHI omMcH ycixX marienTiB mogani Hwkue; (b-t) Bignosigui yacroru €: (b) 0.55, (C)
0.14, (d) 0.25, (e) 0.33, (f) 0.76, (g) 0.85, (h) 0.67, (i) 0.77, (j) 0.62, (k) 0.78, (1) 0.58, (m) 0.66;
(n) muB. (vter-11) mwkue; (0) yci BUmagku He Oy/IuM acoiioBaHi 3 IHIIMMH Mallb(HOpMaIlisIMK
okpim (neo-1) i (kter-7); (p) nepepuBanHs BariTHOCTI; ((-S) He-KPHIKOBO-KYIIPUKOBI TEPATOMH:
(q) mmi (ter-9); (r) Bepxuboi menenu (vter-10); (S) Tumycy (kter-4); (t) mmiino-¢papunreaabHa
TepaTobsiactoma (Neo-1).

Kniniuna onucu KOXKHOTO BHITAJKY TEPATOMH TOaHi Ha cTopiHkax 33, 46.

Tabnuus S-7. HecunapoMui Baau HEBpabHOI TPYOKH, acortifioBani 3 oMmpaiorere (OM),
AHOMAJIiSIMU YePEBHOT CTIHKH Ta IHIIMMH aHOMallisiMU B PiBHEHCHKiM, XMeNbHUIBKIH 1 BomnHCHKi#
o6nactsx (2000-2009)@

Kareropis Vei oM Komenrapt® Y9-K
Hedanan 325 17 2-9
Anennedais 223 4 bnusniok, akapnis (0k-1)
Inientedanis 17 5 CL/P, Tomio (ov-7)
Kpanio-paxu-mmm3uc 85 8 JIBokamepue cepiie (f-4)
Spina Bifida® 3800 | 10® 3-2
Buicoxa 62 5 EKCTpO(l)iSI ceyoBoro mixypa (h-3)
3pomieni 6musHiokH (h-1)
I'imomasis siBoro cepist (M-5)
Husbka 260 6 Hesusnaueni renitanii (0k-7)
Hupkosa rinmormasis (m-2)
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‘ OnnoOiuna arenesis Hupku (M-6) ‘

(a) Tlpumitka: B ayxxkax MOJaHUM HOMEp BHIAIKYy, 3a SKAM MOXHA MOOAYUTH AETATbHIIINN
kniHiuHMA onuc, Y-XK o3Hauae mpomnopirii 40IoBi40i-xKiHOYOT cTaTi; B XMEIbHUIIbKINA 00JIacTi MaHi
36upanuck mpotsirom 2002-2009 pokis; “Bucoka” spina bifida Bkirouae anomarii, po3TamoBaHi
BHUIIIE TIEPIIIOTO MOTIEPEKOBOTO Xpedlis, a “HU3bKa’ — PO3TaIlOBaHl Ha PiBHI a00 HIDKYE TMEPIIOTro

MOMEPEKOBOTO XpeOIlst; 3 TaOnMIll BUKIIOYEHI aBa BHMaAKH eHiedamomnene (0v-2, 5). (b) 380
Bunaakis spina bifida skarouarots 58 Takux, ae BiACYTHIiH omuc Miciy i BennuuHn aHoMatii. Cepen
ux 58 Bumnajkis, 2 Manu acoriifoBane ompanornene.

Tabmuus S-8. INactpormsuc i Bik MaTepi Ha yac mosjoris: PiBHencska, Bomurceka (2000-2009) i
Xwmenbauipka (2002-2009) obnacri

Kateroni PiBHEHCBKA Boannceka XMenbHUIBEKA Pazom
TREOPH N % N % N % N %
Kusonapomxkeni | 145437 128810 104313 378560
lNactpowmmsuc 40 40 49 129
Bik marepi <20 pokiB
Vi 13747 | 9.45 13105 | 10.17 11889 | 11.40| 38741 | 10.23
lacrpommusuc 16 | 40.00 9| 22.50 14 | 28.57 39| 30.23
Bix matepi 20-24 poku
Vei 56066 | 38.55| 51490 | 39.97 | 40969 | 39.28 | 148525 | 39.23
lactpomm3zuc 19 | 47.50 23 | 57.50 23 | 46.94 65| 50.39
Tabmuus S-9. Ennedanonerne i nponopiii 4onoBivoi-kinouoi (U-XK) crari
PiBHeHCEKA Bonuncbka+XMenpbHUIIBKA Pazom
Kareropis N (%) | 4-XK i’jﬁ;" N (%) | 4-XK qT‘ziaT)" N (%) | 4-XK q;‘i})o
Vi ennedanonene | 317 9-12 | 2.13 |36 12-12 | 154 |67 21-24 | 1.77
Hecunapomai 28 (90) | 7-12 | 193 |35 (97) | 11-12| 150 |63 (94) | 18-24 | 1.66
IMotnnnuni 20 (71) | 5- 9| 138 |21 (60)| 5- 9| 0.90 |41 (65) | 10-18 | 1.08

(a) XKusonapomreni: 145437 i 233123 B PiBHeHCHKI# i BomuHCBKii+XMeIbHHUIBKIH 00IACTSIX,
BianoBinHo. (b) Brimouae xommuiexc Kumimmens-®eiinst (N-3) 1 ABOX CHONIHTIB 3 KOMIUIEKCOM
Mexkxkens-I'py6epa (n-1, 2). (C) Brimrovae mio3py Ha kommuieke Mekkens-I'pyoepa (0V-2).
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MAJIIOHKH
MAJIIOHOK S-1

BENAPYCb

YacTora i30HOMIi B pailoHax cepes
HOBOHApOMKEHNX (CYKyITHa 4acToTa I’ SITH
HAWOITBII PO3MOBCIOKEHHUX TIPi3BHII)

Perionn
[5] Moniceki rpysTH

BuzHaveHi moCTpaXKaaIuMH BiJ
YopHOOMIBCHKOT KaTacTpodu

[l _ ; BOJIMHCBKA
He-Ilomices OENACTb

22 KUTOMUPCBKA
*ROBNACTb

XMENbHULIbKA OBINACTb

TEPHOMINbCbKA OBJIACTb

Mamronok S-1.
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MAJIFOHOK S-2
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4750-4999

Mamonok S-2. InkopriopoBana ionisyioua pamiauis (Bk **’Cs) B timi 6026 BariTHIX KiHOK, SIKi
*uBYTh B PiBHeHCHKIM oOmacTi (2008-2011). 3uak (*) mokasye rpaHn4Hy O€3MeUYHy 103y IS AiTei
10 15 pokis (3700 bk). (IToctanoBa Nel06 KabineTy MiHicTpiB YKpaiHChKOI paasTHCHKOT
comiamctuunoi pecryosiku Big 23 mumas 1991 poky. — JIUB. CIIUCOK JiTEpaTypu).
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MAJIFOHOK S-3
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Mauttonok S-3. Maca Tina npu HapoKeHH1 )KHBOHAPODKEHUX JITeH yCiX recTaliifHuX TepMiHiB
(2000-2009) B ITonicekomy i He-TTomickkoMy perioHax PiBHeHCBKOT 00acTi Ykpainu
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MAJIFOHOK S-4
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Mautonok S-4. Bunaiku OJIM3HIOKIB cepell poandiB 3pomeHux oau3HiokiB (2000-2010).
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KOPOTKI KJIITHIYHI OIIMCH OCIb, BKJIIOYEHUX B TABJIMIII
TEKCTY CTATTI I JOOATKY

CKOpOYCHHSI: TUB. HIKYE.
Bpomxkeni manbdopmarii — momynsiiiHi CiocTepeKeHHS.
Banu meBpanbHOi TpyOKH, cTop. 19.
Mixkporuedaiisi, crop. 24.
Mikpodranemist, ctop. 28.
[lepennst crinka Tina, crop. 29.
Owmdaorniene, crop. 29.
l'actpommsuc, crop. 31.
3porieHi 6Jau3HIOKH, cTOp. 43.
Tepatomu, cTop. 33.
CurnanpH1 aHoMatii, crop. 34.
Cunnpowm Jlayna, crop. 34.
Posrinnnaa ryou 3/6e3 po3iiianay miaHeOiHHs, cTop. 34.
JlomaTkoBuil OTJIs11 aHOMAaITiH IepeaHbO1 CTIHKHU Tina, cTop. 36.
Exromis cepis, cTop. 36.
AHowmaltii Topako-a0JoOMiHATBEHOT CTIHKH, CTOP. 36.
Exctpodis kioakwu, crop. 36.
AHOpeKTabHi - cupeHoMenis, crop. 37.
JlomatkoBi crioctepexeHHs, crop. 39.
®deTanbHUH AKOTOJIBHUI CIIEKTP MOPYIIEHB, cTop. 39.
lNonmonposentnedanis, ctop. 39.
Tpucomis 13 a6o cunnpom Ilaray, ctop. 42.
Heomnasis, crop. 42.
Hapokeni Biz 6aratomiiqHUX BariTHOCTEH, cTop. 42.
CnocrepexxeHns B PiBHeHChKIH, BonMHCHKIN 1 XMEIbHHIBKIA 001acTsX, cTop. 46.
Tepatomu, ctop. 46.
Acomianis NTD-omdainonene, crop. 47.

CkopouyeHHs:

abd(omen, ominal); abs(ent); agen(esis); amb(igous genitalia); AN(encephaly); anom(alies);
ant(erior, eriorly); apl(asia); ASD, atrial septal defect; atr(esia); A-V, atrio-ventricular; b(irth);
bilat(eral); BLEXTR, urinary bladder exstrophy; Bwt, birth weight; call(osum); calv(arium); cav-
sept-pel, cavum septum pellucidum; cerebel(lum, lar); cerebr(al, um); CHD, cardiac
malformations; CL, cleft lip; clindx, clinical diagnosis, implies no karyotype; CL/P, cleft lip and
palate; CM, congenital malformation(s); CMV, cytomegalovirus; conc(ordant); cong(enital);
corp(us); CP, cleft palate; CRA(niorachischisis); CT, computerized tomography; CTW, conjoined
twins; d(ays); def, defect, deformed, deformation, deficiency; diaphr(agm); disc(ordant),
discordant twin; disloc(ation); dupl(ication); dysm(orphic); dyspl(astic); ECTC, ectopia cordis;
ENC(ephalocele); esoph(agus); eventr(ation, ated); excl(udes); exophth(almos); ext(ernal);
f(emale); fam(ilial, family history); FASD, Fetal alcohol spectrum disorder; gest(ation, al); GSTR,
gastroschisis; H-SB, cervical-thoracic spina bifida; hemisp(here, heric); HOLOP(rosencephaly);
hydroceph(alus); hyper(telorism, trophy); hypopl(asia); hyposp(adias); incl(udes, usion);
INIEN(cephaly); int(ernal); intest(ine, inal); IVVF, in-vitro fertilization; IUGR, intrauterine growth
retardation; lat(eral, erally); L(eft); LB, liveborn; L-SB, lumbar—sacral spina bifida; m(ale);
malf(ormation); mat(ernal); MIC(rocephaly); mo(nths); mOPH, microphthalmia or anophthalmia,;
MR, mental retardation; mult(iple); multicys(tic); N, count of individuals; NTD, neural tube
defects; occip(ital); OFC, occipito-frontal circumference; oligohydr(amnios); OM(phalocele); OS,
ostium secundum; pat(ernal); pct, percentile; PDA, patent ductus arteriosus; PFO, patent foramen
ovale; PKU, phenylketonuria; PNGR, postnatal growth retardation; polycys(tic); polyd(actyly);
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polyhydr(amnios); post(erior); postax(ial); preax(ial); prenat(al); propt(osis); pulm(onary);
R(ight); reduct(ion); retard(ation); S(tillbirth); SA, spontaneous abortion; SB, spina bifida;
sept(um); short(ening); sir(enomelia); sten(osis); synd(rome); T-E, tracheo-esophageal fistula;
TER(atoma); THAB, thoraco-abdomino-schisis; ToP, termination of pregnancy; TW(ins);
u(nknown gender, age); umb(ilical); unilat(eral); ventr(icle); VSD, ventricular septal defect;
w(ith); wks, week(s), yr, year(s).

pumiTku:

KokeH mamieHT onmucaHuil JUIIE OAMH pa3, cepel HUX € HAPO/DKEHI SIK BiJ OJHOIUIITHOI, TaK 1
OaraTomuIigHOI BariTHOCTI.

Ocoou 3 ne-Ilonicca noxasaui Kypcugom.

Hapoa:keni Bix 6araTomtiiHoi BarirHocTi TakoX MoKa3aHi OKpeMo.

IMocaiToBHiCTh YACTHH KJIIHIYHOTO OMUCY BKJIKYAE. HOMEP BUNAAKY; PIK; CTaTh; MEPEPUBAHHS
BaritHocTi (TOP), mepTBoHapomkenHs (S) uu sxuBoHapopkeHHs (LB); TikHI recTanii; HapoKeHi
Bl OAHOIUIIHOI BariTHOCTI CHEIlialbHO HE BKA3yIOThCSI — BKa3YIOThCS HApOJDKEHI BiJ
0araTorIiAHOT BariTHOCTI, BKIIIOYAIOYU HASBHICTH OJIHAKOBUX O3HAK Yy CIiB-OJIM3HIOKIB; OCHOBHA
kiaiHiuyHa kareropis BEJIMKMMU JIITEPAMMU, npenaranbHi i/abo mocTHaTaabHI CIIOCTEPEIKEHHS;
BIJOMOCTI TPO POJWYIB, BKIIOYaIOUM (akTH HapoJKeHHs OnusHioKiB. Il{omo mpeHaTambHOTO
JiarHo3y, MO3HAYEHOTo SK Prenat B MEeBHOMY THDKHI BariTHOCTI, BUSBIICHI aHOMAJii, sIKi Mi3HIIIE
Oyn¥ MiTBEPKEHI, MOaH] K 3aIi03peHI — 1HII aHOMAaJIii ONKCaHi.

SIBHO noMiTHI BpokeHi Masbgopmaiii mokazaHi >KUpHUM HIPUPTOM.
“I30bOBaHMIA” O3HAYAE BIJICYTHICTh aCOIIHOBAHUX BPOKEHUX MaTb(GOpMaIlii.

Oco0u 3 rosionpo3eHnedasTielo BUKIIOYECH] 3 YCiX OCHOBHUX KaTeropii BpOHKeHUX MallbpopMartiii
3a BUKIIOYEHHsM TepaToM. Ocobu 3 romornposeHiedanielo MoKyTh OyTH BKJIIOYEHI B HE-OCHOBHI
BpOJKEHI Maib(opmartii.

Bpomkeni manbdopmariii mojani B HACTYITHIN MOCTITIOBHOCTI:

Banu HeBpanbHOi TpyOKH (HMk4e), Mikpouedaiis (crop. 24), mikpodTanbmis (cTop. 28), anomanii
nepeanboi crinku tina (crop. 29, 36), omdpanonene (crop. 29), ractpomusuc (crop. 31), ekcrpodis
ceuoBoro Mixypa (ctop. 33), Tepatromu (crop. 33), curnanbhi anomainii (crop. 34), cunapom layHa
(ctop. 34), posminuna ryou/mgaeoinas (crop. 34), aHOpeKTaabHI i aHoMaii kiaoaku (cTop. 36),
cupeHomenis  (crop. 39), deranbHMI ~ aTKOTOJBHHMI  CreKTp mnopyiieHb  (ctop.  39),
rosonpo3ennedaris (crop. 39), tpucomis 13 a6o cunapom Ilartay (crop. 42), neomnasis (crop. 42),
OariTorutiHi BariTHOCTI (cTop. 42).

BAJI HEBPAJILHOI TPYBKH (NTD)

Bamn neBpaabHoi Tpyokm (NTD) B IModgicci (POL) i ne-Ilomicci (NPOL) — IlpenaTaabHo
aiarnocroBano (PD) i mepepuBanus BarirHocti (TOP)

Perion Poku Bcvoro NTD | PD | ToP micns PD | bes PD

POL | 2000-2004 98 68 46 30

2005-2009 91 80 50 11

Bceboro POL 189 148 96 41

NPOL | 2000-2004 61 50 36 11

2005-2009 59 57 44 2

Bcroro NPOL 120 107 80 13
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Pazom 309 255 176 54

Hedamiuni

Anennedainisa (AN) (66 oci0)
Komu niarHocToBaHO, cTaTyCc MpW HAPOHKEHHI 1 CTaTh!

< 15, 13 MepTBOHapOIKEH] (5), 12 [omicest ne-Ilomiccs
15-20, 36 CrioHTaHHi aboptu (SA), 6 YosoBiua 12 8
21-24, 7 [MepepuBanns BaritHocti (TOP), 48 Kinoua 16 9
25-34, 6 Hesigoma 9 12
35-40, 1

Hapomxk, 3

I3onboBani — OnaomnigHi BaritHocTi (58 0ci0)
Ko miarHocTOBaHO, CTaTyc MpU HAPOJKEHHI 1 CTATh!

< 15, 11 MepTBOHAPOIKEH] (S), 7 [Momicess me-ITomicest
15-20, 33 CrioHTaHHI a00pTH (SA), 6 Yomosiya 11 5
21-24, 6 [TepepuBanus BaritHocti (TOP), 45 XKinoua 15 8
25-34, 5 Hesinoma 7 12
35-40, 1

Hapomx, 2

I305b0BaHi — bararoruiiaai BariTHOCTI

a-1 2002; m; S; 39 wks; Bwt 890 g; TW; AN, disc m-m.

b-1 2001; m; S; 38 wks; Bwt 3000 g; TW; AN, disc m-m, monochorial; prenat 27 wks.

b-2 2005; m; S; 38 wks; Bwt 2500 g; TW; AN, disc m-m; prenat 16 wks.

b-3 2008; m; S; 35 wks; Bwt 1655 g; TW; AN, disc m-f, di-amniotic; prenat 12 wks.
He 13ompoBani — Hecurnpomni — Iumi He-NTD anomanii cepen oHOINIIIHUX BariTHOCTEN

c-1 2000; f; S; 33 wks; Bwt 1000 g; AN; mOPH; anotia; prenat 19 wks.

c-2 2002; u; ToP; 21 wks; Bwt 320 g; AN; CL; prenat 19 wks. mat fam 3 TW pairs.

c-3 2006; u; ToP; 12 wks; AN; OM; prenat 12 wks. mat goiter.

d-1 2004; f; ToP; 22 wks; AN; esoph atr; prenat 21 wks, polyhydr.
Anennedania-paxumusuc (kpaniopaxumusuc) (CRA), Briiouac iniennedadiro (INIEN)
(50 ocibd)
Konu niarnocToBaHo, cTaTyc Npu HAPOJXKEHHI 1 CTaTh!
< 15, 12 MepTBOHApOIKEH] (S), 7 TTonicca mHe-TIlomices
15-20, 18 CrioHTaHHi abopTu (SA), 4 Yoosiua 9 3
21-24, 13 [MepepuBanns BaritHocti (TOP), 39 Kinoua 19 6
25-34, 6 Hesinoma 6 7
35-40, 1
I3oap0Bani — Ognomiigdi BaritHOCTi (34 0coOm)
Konu niarHocToBaHo, cTaTyc Npu HAPOJKEHHI 1 CTaTh!
<15 6 MepTBOHApOIKEH1 (S), 4 TTonicca me-TIlomices
15-20, 14 CrnioHTaHHI ab0pTH (SA), 2 Youmosiva 7 3
21-24, 9 [TepepuBanns BaritHocti (TOP), 28 Kinoua 12 4
25-34, 4 Hesinoma 3 5
35-40, 1
I301p0BaHi — baraToriiaHi BariTHOCTI

e-1 2005; f; S; 38 wks; Bwt 1720 g; TW; CRA, disc f-f.
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He izonpoBani — Hecunapomui — Onnomniani BaritHocTi (15 oci6)
Komu piarHocTOBaHO, CTaTyC IPU HAPOHKEHHI 1 CTaTh!

<15 6 MepTBOHApOIKEH] (S), 2 [omicest ne-Ilomiccs
<15 6 CrioHTaHHi abopTH (SA), 2 YosoBiua 2 0
15-20, 4 [TepepuBanns BaritHocti (ToP), 11 Kinoua 6 2
21-24, 3 Hesigoma 3 2
25-34, 2

f-1  2000; amb; ToP; 20 wks; Bwt 230 g; CRA,; bilat reduct forearms-legs; CHD; R multicys
renal; prenat 14 wks, IUGR, exencephaly, cervical meningocele, VSD, R multicys kidney,
bilat reduct forearm-tibia, 4 fingers, oligodactyly toes.

f-2  2001; f; ToP; 21 wks; Bwt 450 g; INIEN; thoraco-lumbar SB; OM; polyhydr; prenat 24 wks.

f-3 2004, f; ToP; 27 wks; Bwt 900 g; CRA; CL/P; diaphr hernia; esoph atr; prenat 26 wks,
polyhydr, calv not seen, exophth, rachischisis, bilat CL, cardiac disloc to R, intest loops in L
thorax, diaphr hernia.

f-4  2004; f; SA: 27 wks; Bwt 710 g; CRA; OM; CHD (bilocular heart); prenat 16 weks,
polyhydr; one pair TW in mat and pat fam, both f-m.

f-5  2005; u; ToP; 11 wks; INIEN; OM; prenat 10 wks, anom occipital bone w brain protrusion.

f-6  2005; f; ToP; 20 wks; Bwt 420 g; CRA, ocular propt; OM; mat bronchospasms; prenat 17
WKs.

f-7  2007; m; S; 32 wks; Bwt 1500 g; CRA; OM; prenat 12 wks, AN, rachis-schisis, extra abd
liver.

f-8 2008; u; ToP; 13 wks; CRA; OM,; prenat 12 wks, AN, rachis-schisis, abd organs herniation;
fam mat m-m TW.

f-9  2008; f; S; 26 wks; Bwt 280 g; CRA; diaphr hernia; R pulm hypopl; exophth; prenat 25 wks,
polyhydr, AN, exophth, rachischisis, diaphr hernia, cardiac disloc to R, eventr abd organs.

f-10 2008; m; ToP; 20 wks; CRA,; diaphr hernia; prenat 19 wks, AN-rachis-schisis, exophth,
dextrocardia; fam sib (1997) had AN and SB.

f-11 2008; f; ToP; 21 wks; CRA; esoph atr; prenat 21 wks, polyhydr, AN-rachis-schisis.

g-1 2002; f; SA; 22 wks; Bwt 850 g ; CRA; R multicys renal; prenat 20 wks.

g-2 2002; u; ToP; 13 wks; CRA; THAB; S-like def spine; prenat 13 wks.

g-3 2004; f; ToP; 25 wks; CRA; esoph atr; prenat 24 wks, polyhydr, one umb artery.

g-4 2008; u; ToP; 12 wks; INIEN; OM; prenat 11 wks, cephalic retroflexion, cerebr anom,
nuchal thickness and short spine; fam, sib (2006) cong deaf and CHD, mat fam anus atr.
Spina Bifida (SB) - uepBikaabHo-TopakaibHa (21 ocoba)

Konu niarHocToBaHo, cTaTyc Npu HAPOJKEHHI 1 CTaTh!

<15, 1 XKuBonapomkeHi (LB), 9 ITomicca ne-Tlomicest
15-20, 10 MepTBOHapOIKEH] S), 1 Younosiua 10 3
21-24, 4 CrnioHTaHHI abopTH (SA), 2 Kinoua 5 1
35-40, 2 [TepepuBanns Baritaocti (ToP), 9 Hesinoma 2 0
Hapomx, 4

I30osb0Bani — O aHormniani BaritHocTi (18 0cib)

Konu niarHocToBaHo, cTaTyc Npu HAPOJKEHHI 1 CTaTh!

<15, 1 XKuponapokeHi (LB), 8 ITomicca ne-Tlomicest
15-20, 8 MepTBOHapOIKEHI (S), 1 Yomopiua 8 3
21-24, 4 CrioHTaHHI abopTH (SA), 1 Kinoua 4 1
35-40, 2 [TepepuBanns Baritaocti (ToP), 8 Hesinoma 2 0
Hapomx, 3

He i3onp0Bani — Hecunapomui — baratoriiiHi BariTHOCTI

h-1 2003; f-f; SA; 23 wks; Bwt 520 g; CTW, cranio-thoraco-pagus; SB, thoraco-lumbar; OM;
prenat 15 wks; fam mat one f-f TW and one m-f TW.
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He i3oap0Bani — Hecuaapomui — O MHOIUTIIHI BariTHOCTI

h-2  2003; m; ToP; 21 wks; Bwt 220 g; SB, cervico-thoracic; cong hydroceph; reduct lower
limbs; prenat 20 wks.

h-3  2003; m; LB; 40 wks; Bwt 2800 g; SB, thoraco-lumbar; OM; BLEXTR; bifid scrotum; anus
atr; OEIS complex.
Spina Bifida (SB) - mom60-cakpanbna (126 oci6)
Ko miarHOCTOBaHO, CTaTyC MpU HAPOJDKEHHI 1 CTATh!
< 15, 4 JKusonapokeHi (LB), 55 ITomicca ne-Tlomicest
15-20, 37 MepTBOHapOIKEH] S), 9 Yonosiua 34 24
21-24, 18 CrnioHTaHHI abopTH (SA), 5 XKinoua 31 21
25-34, 29 [TepepuBanns Baritaocti (ToP), 57 Heinoma 9 7
35-40, 3
Hapomxk, 35
I301p0Bani — OaHomniani BaritHocti (109 oci6)
Konu niarHocToBaHo, cTaTyc Mpu HAPOJKEHHI 1 CTATh!
<15 2 KusonapokeHi (LB), 46 [omicest ne-Ilomices
15-20, 32 MepTBOHAPOIKEHI (S), 8 Yonosiua 31 20
21-24, 17 CrnioHTaHHI abopTH (SA), 5 Kinoua 28 18
25-34, 27 [TepepuBanns Baritaocti (ToP), 50 Heginoma 6 6
35-40, 2
Hapomx, 29
[30160BaHi — baraTomiiaHi BariTHOCTI

i-1  2008; f; LB; 39 wks; Bwt 2730 g; TW, monochorionic, diamniotic; SB, lumbo-sacral, disc f-f;
int hydroceph; prenat 18 wks, int hydroceph, malf post cranial fossa (Arnold-Chiari), sacral
SB; fam mat one m-f TW; fam pat two cases of mental retard.

j-1  20083; f; LB; 34 wks; Bwt 1000 g; TW; SB, lumbo-sacral, disc f-f.

j-2  2004; f; LB; 36 wks; Bwt 2100 g; TW; SB, lumbo-sacral, disc m-f; cong hydroceph; prenat 18
wks.
He i3onpoBani — Cungpomu — O AHOILTIAHI BariTHOCTI

k-1 2004; f; LB; 35 wks; Bwt 2350 g; SB lumbo-sacral; FASD; cong hydroceph; Bwt 2350 g; at b
OFC 31 cm; two sibs with FASD (2007, 2010).
He i3onpoBani — Hecunapomui — O arorwriani BaritHocTi (13 0cib)
Komu piarHocTOBaHO, CTaTyC IPU HAPOHKEHHI 1 CTaTh!
<15 2 JKuBoHapomkeHi (LB), 5 [Momicess we-Tlomices
15-20, 3 MepTBOHApOIKEH] S), 1 YosoBiua 3 4
21-24, 1 [TepepuBanns Baritaocti (ToP), 7 Kinoua 1 1
25-34, 2 Hesigoma 3 1
35-40, 1
Hapomx, 4

[-1 2000; u; ToP; 20 wks; SB, lumbo-sacral; L kidney hypopl; cardiomegaly, R kidney agen;
prenat 19 wks, IUGR, oligohydr, lumbo-sacral SB, L kidney not seen.

[-2  2002; m; ToP; 28 wks; Bwt 940 g; SB, lumbo-sacral; CL/P; prenat 27 wks, OFC 222 mm
(3%).

-3 2002; m; LB; 40 wks; Bwt 2200 g; SB, lumbo-sacral; bilat CL/P; reduct legs; Bwt 2200 g; at
b OFC 32cm; no other signs of fetal alcohol effects; mat alcohol use.

-4 2007; m; LB; 40 wks; Bwt 3750 g; SB, lumbar; hydroceph; L hand preax polyd.
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m-1

m-2

m-3

m-4

m-5

m-6

2008; u; ToP; 13 wks; SB, lumbo-sacral; OM; IVF; prenat 12 wks, SB, lumbo-sacral, malf
abd wall.

2008; f; LB; 39 wks; Bwt 2800 g; SB lumbar; hydroceph; caudal regression sequence; PFO;
prenat 36 wks, cerebr and cerebel malf (Arnold-Chiari), SB lumbosacral.

2009; u; ToP; 21 wks; SB, lumbo-sacral; ventral body wall and stalk anom; red lower limbs;
prenat 20 wks, hypoactive fetus w back tightly adjoined to placenta, umb cord not seen,
anom body stalk, thick placenta, cardiomegaly, lumbo-sacral SB, abd wall defect and eventr
liver, intest, kidneys and stomach, bilat femurs 42 mm, lower legs and feet not seen, echo-free
cystic mass in distant lower limb area.

2000; f; ToP; 22 wks; Bwt 340 g; SB, lumbo-sacral; chest deformity; L femur reduct; prenat
16 wks, SB lumbo-sacral - cleft vertebrae with hernia, chest malf, L femur not seen.

2000; u, ToP; 26 wks; SB, lumbar; cong hydroceph; OM; renal hypopl; prenat 26 wks
oligohydr, hydroceph, SB.

2001; m; LB; 39 wks; Bwt 2600 g; SB, lumbo-sacral; VSD; L tibia reduct; fam, sib (1997)
with cong scoliosis and R leg reduct.

2004; m; S; 41 wks; Bwt 4500 g; SB, lumbar; Arnold-Chiari; diaphr hernia; anus atr; gest
fetoplacental def.

2006; m; ToP; 21 wks; Bwt 220 g; SB, sacral; OM; hypopl L heart; prenat 21 abd hernial
sack, L heart hypopl, abd protrusion organs per umb ring.

2009; m; LB; 30 wks; Bwt 1420 g; SB, lumbar; OM; unilat renal agen; thoracic kyphosis;
died at 1 day; prenat 11 wks, nuchal thickness, abd wall malf; prenat 23 wks, oligohydr, one
umb artery, lumbar SB, OM; fam sib TW (2007).

Spina Bifida (SB) — Jlokamizauist HeBizoma (15 oci6)

I3onpoBani — OaHomrinai BaritHocTi (15 0cib)

naa-1-11 (2 xmomuwukis, 8 miBuar, 1 HeBigoMoOl cTati).
nab-12-15 (xronuuxis nemae, 1 disuunra, 3 nesioomoi cmami).

Ennedanonesne (ENC) (31 ocoba)
[Tponopuis 9onoBivoi-kinoyoi crati (H-K):

Vceworo Ilomices  me-Ilomices Pazom
Yci ennedanonene 31 4-9 5-3 9-12
Hecunapomai moTmimyHi 20 1-7 4-2 5-9
Hecunnpomui He-moTuauvHi 8 1-2 1-1 2- 3

(Taxox nuB. Tabmuio S-9 (Ha crop. 13) npo naHi 3 TPhOX o0JacTEN).

Kouu n1iarHoCTOBaHO 1 CTaTyc Mpy HAPOJKECHHI:

<15, 5 JXKuonapomkeHi (LB), 8

15-20, 16 MepTBOHAPOKEH] (S), 3

21-24, 1 [TepepuBanns Baritaocti (TOP), 20

25-34, 5

Hapomxk, 4

[301p0BaHi — OAHOMUIIAHI BariTHOCTI (23 0coOu)

Koun n1iarHoCTOBaHO 1 CTaTyc Mpy HAPOJKECHHI:

<15, 3 JXuonapomkeHi (LB), 5

15-20, 13 MepTBOHAPOKEH] (S), 3

21-24, 1 [TepepuBanus BaritHocti (TOP), 15

25-34, 3

Hapomx, 3
n-1 2003; u; ToP; 21 wks; Bwt 215 g; ENC, occip and polycys kidneys, bilat postax polyd,

hands and feet (fam Meckel-Gruber complex, see individual n-2 below); prenat 20 wks,
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n-2

n-3

g-4

tw-1
hol-6

oligohydr; mat sib (2004, see below) and another sib (2006) w Meckel synd w no ENC and
advanced hydroceph; fam mother also had triamniotic triplets (2012).

2004; m; ToP; 17 wks; ENC, occip and polycys kidneys, polyd postax (fam Meckel-
Gruber coomplex, see individual n-1 above); prenat 16 wks, oligohydr; fam sib (2003,
above) and another sib (2006) w Meckel synd w no ENC and advanced hydroceph; fam
mother also had triamniotic triplets (2012).

2008; m; LB; 38 wks; Bwt 2650 g; ENC occip; int hydroceph; Klippel-Feil complex; chest
def; R foot valgus; no polyd-renal abn.

He i301p0BaHi — HecMHAPOMHI — O AHOTLTIAHI BariTHOCTI

2003; m; LB; 38 wks; Bwt 2800 g; ENC, occip; L multicys kidney; prenat 33 wks; no polyd.

2001; m; LB; 40 wks; Bwt 3400 g; ENC, occip; VSD; prenat 25 wks.
2001; u; ToP; 22 wks; ENC, frontal and amniotic bands; reduct limbs; spine def; prenat 20
wks, cranio-frontal def w protruding cerebr, spine def, L forearm reduct, L hand seen, R
forearm and hand not seen; L tibia and foot malf, R leg not seen; noted fetus entangled in
amniotic bands.
2009; u; ToP; 12 wks; ENC frontal; ECTC; THAB; prenat 12 wks, frontal ENC, ECTC,
extra abd liver.
2009; f; ToP; 14 wks; Bwt 150 g; ENC, temporo-parietal and unilat reduct leg and foot;
prenat 13 wks, large def temporal bone and herniated cerebr w membrane, one femur
reduct; fam mat has L dupl kidney-ureter and R renal hypopl; fam mat two m- m TW.

MIKPOLIE®AJIISI (MIC) (68 oci6)

Bruroueni B anibTepHaTuBHI Kateropii BA (rosonposeHnedanis He BKIOYEHA):
roJjomnpo3eHiedantis, AUB. KATETOPit0 OIU3HIOKIB.
JIUB. KaTETOPiro Toyionpo3eHiedarii.

hol-20 ous. kameeopiio cononposzenyeganii.

Konu niarHocToBaHO, cTaTyc MPU HAPOJKEHHI 1 CTATh!

25-34, 2 KuBonapoxeHi (LB), 66 [omicest ne-Ilomices
35-40, 2 MepTBOHAPOIKEHI (S), 2 Yonosiua 20 12
Hapomxk, 31 Kinoua 24 12

<1 poky, 33

[30ap0Bani — OgHomtiaHi BaritHOCTi (22 0c0o0H, YCi JKUBOHAPOKEH])
[TpumiTka: BKIIIOUa€ BUMAIKH, ACOLIMOBaHI 3 MIKpO(TaIbMIEIO YU KaTapaKTOIO.
Konu niarHocToBaHo, Bara mpu HapoHKEHHI 1 CTaTh!

25-34, 1 1000-1499r, 1 ITomicest me-Ilomicest
35-40, 1 1500-1999r, 3 Yonosiua 3 3
Hapomxk, 10 2000-2499r, 3 JKinoua 11 5

<1 poxky, 10 2500-2999 r, 10

3000-3499r, 5

[Mpumitka: cepen 22 oci6 12 (55%) Hapoaunuck 3 >38 THXKHIB recTalii i Maiu Bary npu
HaporeHHi <3000 g.

ri-1  2001; f; LB; 37 wks; Bwt 2700 g; MIC; at b OFC 32 cm, <1,5 SD; at age 9 d 30.5 cm, <3
SD.

ri-2  2002; f; LB; 38 wks; Bwt 2800 g; MIC; at b OFC 30 cm, <3 SD; at age 7 mo 36 cm, <3 SD;
at age 46 mo 40.5 cm, <5 SD.
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ri-3

2002; m; LB; 37 wks; Bwt 2800 g; MIC; at b OFC 30.5 cm, < 3rd pct; at age 10 d 31 cm,
<3 SD.

ri-4  2002; m; LB; 41 wks; Bwt 3200 g; MIC; at b OFC 32 cm, <2 SD; at age 3 mo 36 cm, <3.5
SD; at 12 mo 39 cm, <5 SD.

ri-5  2003; f; LB; 39 wks; Bwt 2850 g; MIC; at b OFC 30.5 cm, <3 SD; at age 16 d 30 cm, <3
SD.

ri-6  2003; f; LB; 38 wks; Bwt 3400 g; MIC; bilat cataract; ovarian cyst; at b OFC 33 cm, 25th
pct; at age 24 d 32 cm, <3 SD; at age 7 mo 39 cm, <3 SD; at age 12 mo 41 cm, <3 SD;
prenat polyhydr, mat anemia.

ri-7  2003; f; LB; 35 wks; Bwt 1800 g; MIC; at b OFC 28 c¢m, <3 SD; at age 4 wks 30 cm, <3
SD.

ri-8  2004; f; LB; 40 wks; Bwt 1200 g; MIC; mOPH; single umb artery; at b OFC 25 c¢m, < 3
SD; died at 3 mo.

r-9  2004; f; LB; 38 wks; Bwt 2800 g; MIC; at b OFC 29 cm, <3 SD.

ri-10 2007; f; LB; 40 wks; Bwt 2770 g; MIC; at b OFC 29.5 cm, <3.5 SD; at age 6 mo 36.5 cm,
<3 SD.

ri-11  2008; f; LB; 41 wks; Bwt 2200 g; MIC; at b OFC 30 cm, <3 SD; at age 2 yrs 42 cm, <3 SD.

ri-12  2009; f; LB; 39 wks; Bwt 2300 g; MIC; bilat mOPH,; bilat corneal opacity; at b OFC 29
cm, <4 SD; at age 2 yrs 40 cm, <4 SD.

ri-13  2009; f; LB; 41 wks; Bwt 3400 g; MIC; hydroceph; agen corp call; at b OFC 29 ¢cm, <3 SD;
prenat 36 wks, OFC 281 mm - for 30 gest wks, agen corp call, hydroceph; fam sib (2010)
had MIC.

ri-14  2009; m; LB; 40 wks; Bwt 3450 g; MIC; incomplete lissencephaly; at b OFC 32 ¢m, <2 SD;
at age 4 mo 38 cm, <3 SD.

ri-1 ~ 2000; m; LB; 37 wks; Bwt 2800 g; MIC; acrocephaly; contracture 3-4 fingers; hypertroph
shoulder girdle; at b OFC 31 cm, <3rd pct; at age 4 mo 37 cm, <3 SD.

ri-2  2002; m; LB, 40 wks; Bwt 2550 g; MIC; at b OFC 32 ¢cm, <2 SD; at age 2 mo 35.5 cm, <3
SD; at age 12 mo 40.5 cm, <4 SD.

ri-3 2004, f: LB; 40 wks; Bwt 3400 g; MIC; at b OFC 32 cm, <2 SD; at age 2.5 wks 33.5 cm, <2
SD; at age 34 mo 43.5 cm, <3.5 SD.

rji-4 2005, f; LB; 39 wks; Bwt 2250 g; MIC; at b OFC 29 cm, <4 SD; at age 9 d 30 cm, <3,4 SD;
at age 29 mo 38 cm, <6 SD.

ri-5 2006, f; LB; 39 wks; Bwt 2900 g; MIC; at b OFC 32 ¢cm, <1.75 SD; at age 2.5 mo 33 cm, <3
SD; at age 4.5 mo 35 cm, <4 SD.

ri-6  2008; m; LB; 39 wks; Bwt 2750 g; MIC; PFO; hypopl scrotum; 46, XY; at b OFC 31 cm,
<2.75 8D, at age 4.5 mo 37 cm, <4 SD.

rji-7 2008, f; LB; 36 wks, Bwt 1750 g; MIC; at b OFC 29 cm, <3 SD; at age 5 wks 31 cm, <3 SD;
at age 10 wks 33 cm, <3 SD; at age 13 mo 40 cm, <3 SD.

ri-8  2008; f; LB; 39 wks; Bwt 1920 g; MIC; int hydroceph; hypopl cerebel and corp call;
aplasia vermis cerebelli; at b OFC 29 cm, <3 SD; prenat 32 wks, int hydroceph, oligohyd,
IUGR, OFC 284 mm.
He i3onmboBani — Cunapomu — QaHomtiaHi BariTHOCTi (29 0ci6)
Konu piarHocTOBaHO, CTaTyC MpU HAPOJDKEHHI 1 CTATh!
25-34, 1 Xusonapomxkeni (LB), 29 IMomicca ne-Tlomicest
Hapomx, 13 Yonosiua 10 8
<1 poky, 15 XKinoua 5 6
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r-1 2000; m; LB; 33 wks; Bwt 2250 g; at b OFC 24 c¢cm, <3 SD; at age 5 wks 26 cm, <5 SD;
FASD; micro-hydroceph; L mega-hydro-urether, died at 5 mo; prenat 33 wks, oligohydr,
MIC, hypopl umb cord.

r-2 2002; m; LB; 39 wks; Bwt 1950 g; FASD; MIC; OS and ASD; at b OFC 31 cm, <3 SD; at
age 1 mo 32.5 cm, <4 SD; at age 8 mo 40.5, <3 SD; at age 21 mo 43 cm, <3 SD.

r-3 2003; m; LB; 38 wks; Bwt 2700 g; FASD; MIC; at b OFC 36 cm and at age 8 mo 40 cm, <3
SD; mat alcohol abuse.

r-4  2003; m; LB; 32 wks; Bwt 2100 g; FASD; MIC; at b OFC 28 cm, 12th pct; at age 4 wks 29
cm, 12th pct; at age 30 mo 42.5 cm, <3 SD; mat alcohol abuse.

r-5 2005; m; LB; 39 wks; Bwt 1400 g; FASD; MIC; at b OFC 29 c¢m, <3 SD; at age 1 mo 31
cm, <3 SD; at age 14 mo 33 cm, <7 SD; mat alcohol abuse.

r-6  2006; m; LB; 37 wks; Bwt 2200 g; 5p- Cri du Chat synd; MIC; at b OFC 30.5 cm, <3 SD;
at age 5 mo 36 cm, <5 SD; mat diffuse goiter; fam mat one f-f TW.

r-7  2006; f; LB; 36 wks; Bwt 1820 g; 46,XX, Cornelia deLange synd; MIC; VSD; R hand
ectrodactyly; hypopl L radius and hand; died at 2 yr 8 mo; at b OFC 29 cm, <3 SD; at age 14
wks 32 c¢cm, <5 SD.

r-8 2006; m; LB; 39 wks; Bwt 1980 g; FASD; MIC; at b OFC 30 c¢cm, <3 SD; at age 10 wks
34.5 cm, <4 SD; mat smoker and alcohol abuse.

r-9 2007; m; LB; 40 wks; Bwt 1700 g; Angelman synd; MIC; hypotonic, hypopl corp call; at b
OFC 30 cm, <3 SD; at age 1 mo 32.5 cm, <3 SD; at age 20 wks 38.5 cm, <3 SD; at age 34
mo 44.5 cm, <3 SD.

r-10  2008; m; LB; 37 wks; Bwt 2300 g; MIC; PKU fetopathy; double outlet R ventr; VSD; PFO;
at b 30 cm, 3rd pct; at 30 wks gest OFC 27.5 cm, 11th pct; at age 29 mo 42 cm, <5 SD;
prenat polyhydr; mat PKU; fam parents 3 cousins.

r-11  2008; f; LB; 36 wks; Bwt 1700 g; FASD; MIC; ASD; mat syphilis, fetus not infected; at age
2 wks OFC 30 cm, <3 SD; at age 7 wks 32.5 cm, <3 SD.

r-12  2008; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; mat syphilis positive; at b OFC 28 ¢cm, <3rd
pct; at age 34 wks 40 cm, <3 SD; fam both parents alcohol abusers.

r-13  2008; f; LB; 38 wks; Bwt 3240 g; 46,XY, ring chrom 13 synd; MIC; severe epilepsy, MR
and PNGR; at b OFC 32 cm, <2 SD; at age 9 mo 36.5 cm, <3 SD.

r-14  2009; f; LB; 38 wks; Bwt 2800 g; CMV synd; MIC; progressive int hydroceph;at b OFC
29.5 cm, <3 SD; at age 1 mo 32.5 cm, <3 SD; fam pat one f-f TW; fam mat one case of MR-
obesity.

r-15  2009; m; LB; 31 wks; Bwt 1300 g; FASD; MIC; coronal hyposp; at b OFC 27 cm, 10th pct;
at age 15 wks 34 cm, <3 SD; mat alcohol abuse.

s-1  2001; m; LB; 38 wks; Bwt 3200 g; FASD; MIC; at b OFC 35 cm, 50th pct; at age 7.5 mo 40
cm, <3 SD; at age 8§ mo 44.5 cm, <3 SD; at age 3 yr 46 cm, <3 SD.

S-2 2001; m; LB; 35 wks; Bwt 1650 g; FASD; MIC, mOPH; at b OFC 27 c¢m, <3rd pct; in
orphanage.

s-3  2002; f; LB; 32 wks; Bwt 1200 g; FASD; MIC; seizures; MR; at b OFC 27 cm, 5th pct; at
age 6 wks 31 cm, <6 SD; at age 11 mo 37.5 cm, <4 SD; at age 13 mo 39.5 cm, <3 SD; mat
alcohol, tobacco and drug abuse; patient in orphanage.

s-4  2003; f; LB; 31 wks; Bwt 2000 g; FASD; MIC; cong syphilis; at b OFC 31 cm, 50th pct; at
age 2 mo 34 cm, 50th pct; at age 13 mo 43 cm, <3 SD; mat syphilis.

s-5  2003; f; LB; 42 wks; Bwt 2900 g; Down synd typical (no karyotype); MIC; anus and rectum
atr; R kidney hypopl; reduct hands; pulm hypopl; porencephaly; prenat oligohydr; at b
OFC 32 cm, <2 SD; at age 3 wks 32 cm, <3 SD.

s-6  2004; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; unilat CP, pulm sten; at b OFC 30 cm, 10th
pct; at age 15 mo 41 cm, <3 SD.

s-7  2004; m; LB; 35 wks; Bwt 1300 g; FASD; MIC; at b OFC 29 cm, 3rd pct; at age 14 mo
40.5 cm, <3 SD; at age 15 mo 42 cm, <3 SD; at age 4 yr 45 cm, <3 SD, mat alcohol abuse.

s-8  2005; m; LB; 39 wks; Bwt 2800 g; FASD; MIC; VSD; at b OFC 31.5 cm, <3 SD; at age 2
mo 35.5 cm, <3 SD; mat diffuse goiter and alcohol abuse.
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s-9

s-10

s-11

s-12

s-13

5-14

t-1

t-2

t-3

t-4

t-5

t-7

t-9

t-10

t-11

2006; f; LB; 35 wks; Bwt 2250 g; FASD; MIC; VSD, ASD-OS, pulm artery sten; at b OFC
31 cm 15th pct; at age 4 mo 36 cm, <3 SD.

2006; f; LB; 39 wks; Bwt 2350 g; FASD; MIC; at b OFC 32 cm, 12th pct; at age 12 mo 40
cm, <3 SD,; mat alcohol abuse.

2006; m; LB; 38 wks; Bwt 2150 g; PATAU (no karyotype), MIC; bilat CL/P; ASD; VSD;
bilat polycys kidneys and cryptorchidism, R hand-foot postax polyd; at b OFC 29 cm, <3
SD.

2007; m; LB; 39 wks; Bwt 1800 g; FASD; MIC; PNGR; at b OFC 28 cm, <5 SD; mat
alcohol hepatic cirrhosis; fam mat Down synd once.

2009; m; LB; 31 wks; Bwt 1590 g; 46,XY; FASD; MIC; spastic tetraparesis and MR; at 22
wks gest OFC 18.5 cm, 43rd pct; at 29 wks gest 27.5 cm, 16th pct; at age 12 mo 38 cm, <6
SD; prenat preeclampsia, pyelonephritis, alcohol abuse, mat FAS.

2009; m; LB; 40 wks; Bwt 2970 g; 47,XXY; Klinefelter synd; MIC; severe epilepsy, psycho-
motor delay; at 27 wks gest OFC 26 cm, 31st pct; at b 31 cm, <3 SD; at age 6 mo 39.5 cm,
<3S8D.

He izonpoBani — Hecunapomui — Onuoruniaai BaritHocTi (17 oci0)

Ko giarHOCTOBaHO, CTAaTyC MPH HAPOHKEHHI 1 CTATh:

25-34, 1 XKusonapomxkeni (LB), 15 [omicest ne-Ilomices
35-40, 2 MepTtBoHapomkeri (S), 2 Yomnosiua 7 1
Hapomxk, 7 Kinoua 8 1

<1 poky, 7

2000; f; LB; 37 wks; Bwt 2900 g; MIC, microgyria; bilat CL/P; VSD; microtia; hand polyd; at b
OFC 28 cm, <3 pct; died at 3 d.

2000; m; LB; 37 wks; Bwt 1800 g; MIC; 46,XY; mult dysm signs, non-syndromic; IUGR
and PNGR; severe hypertonia; dextrocardia; fingers contracture, syndactyly and hypopl
distal phalanges; at b OFC 27 cm, <3rd pct; at age 6 wks 32 cm, <3 SD.

2002; m; LB; 38 wks; Bwt 3400 g; MIC; short sten esoph; hiatus diaphr hernia; at b OFC
31.5 cm, <3 SD; at age 18 wks 34 cm, <6 SD; at age 23 mo 43 cm, <5 SD.

2004; f; LB; 40 wks; Bwt 3400 g; MIC; R CL; at b OFC 33 cm, <I SD; at age 2.5 mo 36
cm, <3 SD; at age 10 mo 39 cm, <3 SD.

2004; f; LB; 41 wks; Bwt 3300 g; MIC; micro-hydroceph and agen corp call; R descending
aorta; esoph atr and T-E, L renal apl; at b OFC 35 cm, 75th pct; at age 6 mo 38 cm, <3 SD.
2006; m; LB; 39 wks; Bwt 3400 g; MIC; ASD and OS; VSD; prenat 29 wks OFC 26.6 cm,
19th pct; at b 31 cm, <3 SD; at age 7d 31 cm, <3 SD; at age 3 wks 31.3 cm, <3 SD.

2007; f; LB; 39 wks; Bwt 2700 g; MIC; mult dysm signs, non-syndromic; CP, short umb
cord w one artery, bilat renal hypopl, R foot postax polyd, died at 4 d; prenat 28 wks OFC
26.7 cm, 18th pct; at b 30 cm, <3 SD; prenat 31 wks, IUGR, polyhydr, hypopl cerebel and
vermis.

2008; f; LB; 36 wks; Bwt 1830 g; MIC; bilat mOPH and microcornea and cataracts, soft
CP, short esoph, diaphr hiatus hernia, ASD, limb contractures; IUGR; PNGR; prenat 20 wks
OFC 18.5 cm, 42nd pct; at b 30 cm, 3rd pct; at age 4 mo 34 cm, <6 SD.

2008; m; LB; 37 wks; Bwt 2080 g; MIC; transposition of great vessels; OM; prenat IUGR,;
at b OFC 29 cm, <3 SD.

2008; f; LB; 40 wks; Bwt 2000 g; MIC; duodenal atr, CP, ASD and pulm artery sten and R
ventr hypertrophy, hypopl thymus, bilat syndactyly 1-2 toes, died at 2 wks; prenat polyhydr;
atb OFC 30 cm, <3 SD.

2008; f; LB; 40 wks; Bwt 2500 g; MIC; 46,XX; prominent forehead, hypopl mandible, other
face dysm, hoarse voice, stridor, bilat dyspl ears, dyspl scalp hair, body hypertrichosis, bilat
hand monodactyly, hypopl L forearm and elbow, toe syndactyly R 3-5 and L 2-5; MR;
PNGR; no facial signs of Cornelia deLange synd; prenat 35 wks, agen corp call,
cardiomyopathy, symmetric IUGR; at 35 wks gest OFC 29.9 cm, 8th pct; at b 32 cm, <2 SD;
at age 6 mo 36 cm, <3 SD; at age 23 mo 38.5 cm, <6 SD.
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t-12  2008; m; LB; 36 wks; Bwt 1900 g; MIC; 46,XY; micrognathia, hypopl aortic arch; bilat
undescended testicles; penile hyposp; R hand ectrodactyly; MR and PNGR; at b OFC 30
cm, <3rd pct; at age 1 mo 30 cm, <3 SD.

t-13  2008; m; S; 40 wks; Bwt 1900 g; MIC; R renal agen, L renal hypopl; prenat 27 wks;
oligohydr, dolichocephaly, L kidney dyspl echostructure, no echoshadow of R kidney, apl of
R kidney; at b OFC 29 ¢cm, <3 SD.

t-14  2009; m; LB; 38 wks; Bwt 2200 g; MIC; VSD; PDA and pulm hypertension; PNGR; at b
OFC 30 cm, <3 SD; at age 10 mo 41.5 cm, <3 SD.

t-15  2009; f; LB; 36 wks; Bwt 2000 g; MIC; 46,XX; occip focal skin apl; soft CP; lymphedema
lower limbs; PNGR; died at 10 wks; prenat IUGR; at 19 wks gest OFC 16.3 cm, 33rd pct; at
b 31 cm, 15th pct; at age 7 wks 31 cm, <3 SD; fam mat m-m TW once, an instance of VSD
once.

u-1  2001; f; LB; 39 wks; Bwt 3100 g; MIC; dupl L renal calyx, hydronephrosis; L hand preax
polyd; at b OFC 31 cm, <3 SD; at age 24 mo 42.5 cm, <3 SD, mat active tuberculosis.

u-2  2009; m; S; 36 wks; Bwt 2320 g; MIC; bilat CL/P, OM, bilat hand postax polyd; at b OFC
27 cm, below 3rd pct; mat gest edema.

MIKPO®TAJBMIS (MOPH) (24 ocobwn)
¥Yci BUNaJKK 3 TOd0Mpo3eHIedaricr0 BUKIIYCH] 1 MoAaHl B KaTeropii rogonposeHredanii
ak: hol-6; hol-22; hol-23; hol-25; hol-15; hol-29.
BxiroyeHi B anieTepHaTUBHI KaTeropii BA:

r-8  auB. Kareropito Mikpouedaii.

ri-12  auB. Kateropito Mikporedaii.

t-8 JIMB. KaTeropito Mikpouedaii.

c-1  nus. kareropito NTD.

S-2  Ous. kamezopiio MiKpoyegharii.

Z-2  Ous. kKameeopiio 3poweHux OIUHIOKIG.

I301p0Bani — OaHomtiaHi BaritHocTi (12 0cib)

Vei )KI/IBOHapOI[)KCHi, JKOJCH HE )lial“HOCTOBaHI/Iﬁ MMpEHaTaJIbHO.
ITomiccs nHe-Tlomices

Yomosiua 5 1

Kinoua 3 3

He i3oab0BaHi — CuHIpoMu — O THOTLIIJIHI BariTHOCTI

v-1  2005; m; LB; 38 wks; Bwt 2500 g; mOPH; PATAU (no karyotype); bilat CL/P; polycys
kidney; OM; R hand-feet postax polyd; diaphr hernia; hyposp; died at 2 d; prenat oligohydr;
at b OFC 32 cm, <1.5 SD.

v-2  2007; f; LB; 33 wks; Bwt 1800 g; R mOPH, Goldenhar synd; R palpebral coloboma;
hydroceph; CL/P; preauricular appendage; AV canal; L thumb hypopl; died at 7 d; prenat
polyhydr; Bwt 1800 g; at b OFC 31 50th pct for 33 wk gestation; father has MR.

v-3  2009; f; LB; 38 wks; Bwt 4390 g; L mOPH; PATAU (no karyotype); corp call agen; bilat
renal dyspl; bilat hand polyd; died at 5 mo; prenat 21 wks, oligohydr, int hydroceph, OFC
22.4 cm; atb 48 cm, >10 SD.

w-1  2001; m; LB; 32 wks; Bwt 1550g; mOPH; PATAU (no karyotype); agen corp call; L CL/P;
OM; VSD; arthrogryposis mult; died at 3 d; at b OFC 28 cm, 12th pct.

He izonpoBani — Hecunapomui — OaHoruriaai BaritHOCTI (8 0¢ib)
Yci )KUBOHAPOKEHI, KOJICH HE JIarHOCTOBAHMI MTPEHATATBHO.
[Tomiccs nHe-Tlomices
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Yoiosiua 2 1
JKinoua 5 0

x-1 ~ 2000; m; LB; 36 wks; Bwt 2400 g; bilat mOPH; CL; R upper limb reduct; lordosis;
cryptorchidism; at b OFC 30 cm, <3rd pct.

x-2  2000; f; LB; 36 wks; Bwt 2500 g; L mOPH; VSD; at b OFC 32 cm, 25th pct.

x-3  2000; m; LB; 40 wks; Bwt 3700 g; bilat mOPH and ankyloblepharon; R 3-4 fing syndactyly,
died at 5 d; at b OFC 37 cm, >2 SD.

x-4  2001; f; LB; 41 wks; Bwt 2100 g; bilat mOPH; int hydroceph; pentalogy Fallot; at b OFC
31 cm, <2.5 SD.

x-5  2006; f; LB; 38 wks; Bwt 2710 g; bilat mOPH, glaucoma, and cataracts; hydroceph; bilat
ear meatus atr, CP, died at 1 wks; prenat 32 wks, polyhydr; at b OFC 36 cm, >2 SD.

x-6  2008; f; LB; 37 wks; Bwt 2860 g; bilat mOPH, corneal opacity and ECTC and optic disc
coloboma; L severe urethero-hydronephrosis; at b OFC 32.5 cm, 25th pct.

x-7  2009; f; LB; 37 wks; Bwt 2780 g; bilat mOPH, corneal opacity; IUGR, general dysm; R
hydronephrosis; died at 3 mo; prenat 31 wks, oligohydr; at b OFC 34 cm, 75th pct.

y-1 ~ 2000; m; LB; 37 wks; Bwt 2700 g; L mOPH w microcornea and R anophthalmos; VSD; at b
OFC 34 cm, 75th pct.

AHOMAJIII HEPEJHBOI CTIHKH TLJIA

ExTonis cepusi: crop. 36.

AHomaJiii Topako-adaoMiHaJIbHOI CTIHKH: cTOp. 36.

AHoMail Hi’KKH 3apoaKy - nynoBuHu: quB. |-7; arj-1; thab-1; thab-2,

Omdpanonene: 1uB. HIDKYE.

TacTpommsuc: crop. 31.

A6oMiHATBbHO-KayJaJIbHI aHOMAJIl (eKcTpodisi cedoBOro Mixypa - KJIOAaKH, aHOPEKTAJbHI,
cupeHomeis): ctop. 33, 36, 39.

OM®AJIOLIEJE (OM)
(BxuTrOUaE acoriiioBany ekcTpodito ceuoBoro Mixypa i nmenrtany Kanrpemia) (38 oci6)

Ompanonene (OM)* B IMoaicei (POL) i ne-Iloaicei (NPOL) - IIpenarajibHO AiarHoCTOBaHO
(PD) i mepepuBanHsi BaritHocti (TOP)

Perion Poxku OM Bcroro| PD | ToP micnsa PD | Bes PD

POL | 2000-2004 6 3 1 3

2005-2009 9 6 1 3

Bceroro POL 15 9 2 6

NPOL | 2000-2004 9 7 3 2

2005-2009 18 16 10 2

Bcroro NPOL 27 23 13 4

Pazom 42 32 15 10

*Buximroueni 14 oci6 3 NTD.
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Komu giarHocToBaHO, cTaTyc MpW HAPOHKEHHI 1 CTaTh!

< 15, 12 JXXuonapomkeHi (LB), 15 IMomicca ne-Tlomices
15-20, 8 MepTBOHapOKEHI (S), 5 Yomnosiva 10 10
21-24, 7 CrioHTaHHi abopTu (SA), 3 Kinoua 1 5
25-34, 1 [MepepuBanns BaritHocti (TOP), 15  HeBimoma 2 10
35-40, 1

Bik meBizomo, 1

Hapomx, 8

Bxutoueni B anbTepHaTuBHi kateropii BA (18 oci6):

c-3 muB. kareropito AN; u; ToP; 12 wks.

f-2 muB. kareropito CRA; f; ToP; 21 wks.

f-4 nuB. kareropito CRA; f; SA; 27wks.

f-5 muB. kareropito CRA; u; ToP; 10 wks.

f-6 nuB. kareropito CRA; f; ToP; 20 wks.

f-7 nuB. kareropito CRA; m; S; 13 wks.

-8 nuB. kareropito CRA; u; ToP; 13 wks; fam TW.

h-1  nums. kateropito SB; f-f, CTW; SA; 23 wks; fam TW.

h-3  nuB. kateropito SB; m; LB; 40 wks.

I-5 nuB. kareropito SB; u; ToP; 13 wks.

t-9 JMB. KaTeropito Mikpouedaiii; m; LB; 37 wks.

v-1 IMB. KaTeropito mikpodransmii; m; LB; 38 wks; PATAU.

g-4  Ous. kameeopio CRA; u; ToP; 12 wks.

m-2  ous. kamezopiio SB; U; ToP; 26 wks.

m-5  ous. kamezopiio SB; m; ToP; 21 wks; hypopl L heart.

m-6  ous. kamezopiio SB; m; LB; 30 wks.

U-2  ous. kamezopiio mikpoyeghanii; m; S; 36 wWks.

W-1  ous. kamezopiio mikpopmanvmii; m; LB; 32 wks; PATAU.
I30npoBani — OaHomaiani BaritHoCTI (22 0coOu)
Konu niarHocToBaHo, cTaTtyc Npu HApOJXKEHHI 1 CTaTh!
<15, 9 XKusonapomkeHi (LB), 10 ITomicca ne-Tlomicest
15-20, 5 MepTBOHApOIKEH] (5), 1 Yomnosiua 4 7
21-24, 2 CrnioHTaHHI abopTH (SA), 2 Kinoua O 3
35-40, 1 [TepepuBanns Baritnocti (TOP), 9 Hesimoma 1 7
Hapomxk, 5
He i3onp0Bani — CunapoMu — O 1HOILIIIHI BariTHOCTI

aa-1 2004; m; LB; 40 wks; Bwt 4000 g; Wiedemann-Beckwith synd; OM; prenat 22 wks,
polyhydr; prenat 29 wks, hydrocele, intest sack through umb ring hernia - OM; mat CMV
positive; fam mat OM once and f- f TW once.

aa-2 2008; m; ToP; 20 wks; PATAU by chromosome analysis; OM; prenat 13 wks, int organs of
abd cavity in herniated sack — OM; prenat 20 wks, int organs in abd cavity under membrane
— OM, hyperechoic kidneys.

bb-1 2003; f; ToP; 24 wks; Bwt 480 g; OM; bilat CL/P; postax hand polyd bilat; single umb
artery; prenat 21 wks; PATAU synd pattern of malf.
He izonpoBani — Hecunapomui (12 ognomaiauux i oaud ommsHiok (dd-1))
Konu niarHocToBaHo, cTaTyc Npu HAPOJXKEHHI 1 CTaTh!
< 15, 2 KuBonapomxkeHi (LB), 4 [Momices ne-Ilomices
15-20, 3 MepTBOHAPOKEHI (S), 4 Yomnosiua 4 3
21-24, 3 CrionTanHi abopTu (SA), 1 Kinoua 1 1
25-34, 1 [MepepuBanns BaritHocti (TOP), 4 HeBigoma 1 3
Bik ueBimomo 1
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Hapomx, 3

cc-1  2002; f; LB; 40 wks; Bwt 2300 g; OM; common truncus arteriosus.

cc-2  2004; u; SA; 17 wks; OM; unilat CL; trefoil skull; CHD; antenatal death; prenat 15 wks.

cc-3  2007; m; LB; 39 wks; Bwt 4200 g; small OM; postax polyd hands; penile hyposp; mult
dysm; bilat undescended testicles; accessory spleen; died at home at 1 mo, no autopsy.

cc-4  2007; m; S; 35 wks; OM; diaphr hernia; prenat 21 wks, diaphr hernia and abd wall def w
liver-intest protrusion covered with membrane - OM.

cc-5 2008; m; S; 39 wks; Bwt 2700 g; OM; common A-V canal; reduct anom arms; prenat 15
wks, ASD, defect ant abd wall w protruding mass covered by membrane - OM, no forearm
bones seen bilat and clubhands.

cc-6  2008; m; LB; 41 wks; Bwt 3900 g; OM; cloaca exstrophy; rectum atr; mat acoustic nerve
anom.

dd-1 2000; amb; S; 31 wks; Bwt 1500 g; TW; ECTC; OM; amb genitalia; S-like spine def;
pentalogy of Cantrell; prenat 30 wks; co-TW disc m; fam pat m-m TW once.

dd-2 2006; u; ToP; 13 wks; OM; cyst of post cranial fossa; diaphr hernia; prenat 13 wks.

dd-3  2007; m; ToP; 21 wks; Bwt 310 g; OM; bilat CL; hypopl L heart; VSD; unilat oligodactyly
hand; chromosomal anom; prenat 21 wks, polyhydr, nuchal thickness 7 mm; fam pat MR
once.

dd-4 2007; m; S; 28 wks; Bwt 837 g; OM; A-V septal defect; Dandy-Walker; prenat 23 wks, abd
wall anom, protruding sack; mat hypertension and smoking.

dd-5 2008; m; LB; gest unknown; Bwt 3850 g; OM; sten pulm artery; mult dysm.

dd-6 2008; u; ToP; 12 wks; OM; cystic hygroma; fetal hydrops; short long bones and small
nasal bones; ant abd wall defect w intest herniation, covered w thin membrane and
connected to umb cord - OM, hydrothorax; prenat 12 wks.

dd-7 2008; f; ToP; 20 wks; Bwt 270 g; OM; dextrocardia; R ventr double outlet; placental
hyperpl; abd wall gap and protruding mass containing liver covered by a membrane;
prenat 20 wks.

TACTPOIIM3HUC (GSTR) (40 oci6)

Komnu piarHocToBaHo, cTaryc i Bara nmpu HapOKCHHI !

<15 2 XKuonapomxkeHi (LB), 17 <1000r, 12

15-20, 15 MepTBOHAPOKEH] (S), 2 1500-1999r, 2

21-24, 8 CrionTanHi abopTu (SA), 2 2000-2499r, 9

25-34, 6 ITepepuBanus BaritHocti (TOP), 19 2500-2999r, 2

Hapomxk, 9 3000-3499r, 6
Hesinoma, 9

I30sp0BaHi — O aHomniaHi BaritHocTi (37 0¢ib)

Kounn fiarHocTOBaHO, CTaTyC NpU HAPOHKEHHI 1 CTaTh:

<15 1 JXXusonapomkeHi (LB), 14 IMomicca ne-Tlomices

15-20, 15 MepTBOHApOIKEH] (S), 2 YomoBiua 5 10

21-24, 8 CrioHTaHHi abopTH (SA), 2 Kinowa 10 7

35-40, 6 [TepepuBanns Barithocti (ToP), 19 Hesigoma 0 5

Hapomx, 7

ee-1 2002; m; LB; 38 wks; Bwt 3000 g; GSTR, intest eventr.

ee-2  2003; m; LB; 38 wks; Bwt 3300 g; GSTR, intest eventr.

ee-3  2005; f; LB; 40 wks; Bwt 2500 g; GSTR.

ee-4  2005; f; LB; 33 wks; Bwt 1730 g; GSTR; small intest atr; prenat 33 wks, GSTR.

ee-5 2005; m; LB; 38 wks; Bwt 2400 g; GSTR, gastro-intest eventr; prenat 32 wks, GSTR.

ee-6  2006; f; ToP; 21 wks; Bwt 460 g; GSTR, intest eventr; prenat 21 wks GSTR.
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ee-7  2006; m; S; 40 wks; Bwt 2400 g; GSTR, intest eventr.

ee-8  2006; f; LB; 39 wks; Bwt 2200 g; GSTR, intest eventr; prenat 21 wks, GSTR.

ee-9  2006; f; LB; 36 wks; Bwt 2300 g; GSTR, intest eventr; prenat 19 wks, GSTR.

ee-10 2006; f; ToP; 19 wks; Bwt 280 g; GSTR, intest eventr; prenat 16 wks, GSTR.

ee-11 2007; f; SA; 22 wks; Bwt 400 g; GSTR, intest eventr; prenat 19 wks, GSTR.

ee-12 2007; f; ToP; 17 wks; Bwt 220 g; GSTR, intest eventr; prenat 12 wks, GSTR.

ee-13 2008; f; LB; 39 wks; Bwt 3200 g; GSTR, intest eventr; small intest atr.

ee-14 2009; m; ToP; 19 wks; Bwt 320 g; GSTR, intest eventr; intest obstruction; prenat 19 wks.

ee-15 2009; f; ToP; 20 wks; Bwt 220 g; GSTR, intest eventr; prenat 19 wks.

ee-16 2000; f; LB; 35 wks; Bwt 2300 g; GSTR.

ee-17 2000; u; ToP; 26 wks; GSTR, intest eventr; prenat 25 wks.

ee-18 2001; u; ToP; 27 wks; Bwt 900 g; GSTR, intest eventr; prenat 27 wks GSTR, oligohydr.

ee-19 2001; u; SA; 24 wks; GSTR, intest eventr; prenat 24 wks GSTR, placental hyperpl.

ee-20 2003; m; ToP; 26 wks; Bwt 800 g; GSTR; prenat 26 wks GSTR.

ee-21 2003; f; ToP; 22 wks; GSTR, intest eventr; prenat 22 wks, GSTR, polyhydr.

ee-22 2003; m; ToP; 18 wks; Bwt 370 g; prenat 18 wks, GSTR.

ee-23 2004; f; ToP; 27 wks; GSTR; prenat 27 wks, GSTR.

ee-24 2004; u; ToP; 18 wks; GSTR, intest eventr, prenat 16 wks GSTR.

ee-25 2004; u; ToP; 15 wks; GSTR; prenat 15 wks, GSTR.

ee-26 2005; f; ToP; 21 wks; Bwt 300 g; GSTR, intest eventr; low intest obstruction; prenat 20 wks,
GSTR, oligohydr, placental hyperpl.

ee-27 2005; m; ToP; 21 wks; GSTR, intest eventr; low intest obstruction; prenat 21 wks, GSTR,
oligohydr.

ee-28 2005; f; ToP; 24 wks; Bwt 680 g; GSTR, intest eventr; prenat 23 wks, GSTR.

ee-29 2005; m; ToP; 16 wks; GSTR, intest eventr; prenat 15 wks, GSTR.

ee-30 2005; m; LB; 34 wks; Bwt 2250 g; GSTR, intest eventr; very short umb cord.

ee-31 2006; m; ToP; 20 wks; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr.

ee-32 2006; f; LB; 35 wks; Bwt 2200 g; GSTR, intest eventr; prenat 22 wks; mat bronchial
asthma.

ee-33 2008; m; ToP; 21 wks; Bwt 280 g; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr;
mat chronic rheumatism, mitral valve insufficiency, smoking, alcohol use.

ee-34 2008; m; S; 32 wks; Bwt 1780 g; GSTR, intest eventr; prenat 16 wks, GSTR.

ee-35 2009; m; LB; 38 wks; Bwt 3160 g; GSTR, intest eventr; R undescended testicle; prenat 19
wks, GSTR, polyhydr; died at 6 wks.

ee-36 2009; m; LB; 35 wks; Bwt 2360 g; GSTR, intest eventr; renal artery stenosis; prenat 19 wks,
GSTR; died at 3 wks; mat SA TW at 10-11 wks in 2007.

ee-37 2009; f; LB; 39 wks; Bwt 3090 g; GSTR; cong sepsis; prenat 21 wks, GSTR; died at 4 wks;
mat fam one set of m-m TW.
I3o1p0Bana — baraTomigHa BariTHICTh

ee-38 2003; f; LB; 34 wks; Bwt 2000 g; TW, GSTR, disc m-f.
He i3o1b0Bani — Hecunapomui — O HOILIIIHI BariTHOCTI

ff-1  2004; f; LB; 37 wks; Bwt 2700 g; GSTR, intest eventr; duodenal atr; intest malrotation;
common mesentery of the small and large intest; prenat 13 wks, GSTR; died at 18 d
because of complications in the postoperative period.

ff-2  2000; m; LB; 38 wks; Bwt 3200 g; GSTR; kidney hypopl; hyposp.
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arj-2

gg-10
gg-11

gg-12

ter-1
ter-2
ter-3
ter-4
ter-5

EKCTPO®II CEHOBOI'O MIXYPA (BLEXTR) (12 oci6)
[Tpumitka 1: Bukirouae ompanorene i eKcTpodito KI0aKu.
[Tpumitka 2: He OyJI0 BUTIAIKIB 130IbOBAaHUX €ITICTIAIIH.

BxaroueHi B anbTepHATHBHI KaTeropii BA:
spina bifida, omdanorene, atpesist anyca — auB. kateropito NTD.
ous. ampesito anyca, acoyiiosamy 3 KayoaibHO OUCNIA3IEND.

IsonpoBani — [MocaigosHocti (12 oci6 Bij OAHOILTIAHMX BariTHOCTEN)

Ko piarHocToBaHoO, CTaTyc Mpy HApOJKEHHI 1 CTaTh!

15-20, 1 XKusonapomkeni (LB), 12 IMomicca ne-Tlomices
25-34, 1 Yomosiua 3 4
Hapomx, 10 JKinoua 5 0

2000; f; LB; 39 wks; Bwt 2940 g; BLEXTR; epispadias; fam sib (1990) AN and another sib
(2008) SB cervical.

2002; m; LB; 40 wks; Bwt 3400 g; BLEXTR.

2003; m; LB; 39 wks; Bwt 4300 g; BLEXTR,; epispadias.

2004; f; LB; 39 wks; Bwt 3650 g; BLEXTR; prenat 27 wks BLEXTR and polyhydr.

2006; f; LB; 37 wks; Bwt 3100 g; BLEXTR.

2007; f; LB; 41 wks; Bwt 3570 g; BLEXTR.

2009; m; LB; 39 wks; Bwt 3280 g; BLEXTR,; epispadias.

2009; f; LB; 40 wks; Bwt 3000 g; BLEXTR.

2001; m; LB; 40 wks; Bwt 4000 g; BLEXTR; epispadias.

2003; m; LB; 38 wks; Bwt 3350 g; BLEXTR.

2005; m; LB; 39 wks; Bwt 3350 g; BLEXTR; bilat undescended testicles; prenat 19 wks,
BLEXTR.

2009; m; LB; 40 wks; Bwt 3440 g; BLEXTR; epispadias; prenat 28 wks mass in genital
region; mat fam m-m TW twice.

(1OJJATKOBI AHOMAJIIi CTIHKU TUIA, JUB. CTOP. 36)

3POHIEHI BJIM3HIOKH (CTW) — aus. crop. 43.

TEPATOMH (TER) (10 oci6)

Kosu niarHocTOBaHO, CTAaTyC MPH HAPOHKEHHI 1 CTATh:

15-20, 3 JKvBonapomkeHi (LB), 6 [Momicess we-TTomices
Bik HeBimoMo0,5 MepTBOHApOKEH] (9), 1 Yonosiua 1 0
Hapomxk, 2 [epepuBanns BaritHocti (TOP), 3 XKinoua 2 4

HeBigoma 3 0

I3osb0Bani — OnromnigHi BaritHocTi (10 0ci0)

2001; u; ToP; 25 wks; TER, sacro-coccygeal.

2003; u; ToP; 19 wks; TER, sacro-coccygeal.

2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.
2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.
2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.
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ter-6

ter-7
ter-8
ter-9

ter-10

2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous
echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter.

2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.

2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.

2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic
component, TER.

2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl
in coccygeal area, TER.

CUTHAJIbHI AHOMAUJIII

CUHIPOM JAYHA (195 oci0).
[Tpumirtka: He OyI10 )KOAHOTO BUMAAKY 3 TOJOMPO3CHIICPaATIETO.

tw-29
5-5
tw-47

BxiroyeHi B aneTepHaTUBHI KaTeropii BA:

JIMB. KaTeropito OJIU3HIOKIB.

MIC; anus and rectum atr; - dus. kameeopiro MIC.
ous. Kamezopiro OIU3HIOKIG.

Ko niarHocToBaHo, cTaTyc nNpy HapOJKEeHHI 1 CTaTh!

< 15, 4 JXXuBonapomkeHi (LB), 181 [omicest we-Ilomices
15-20, 7 [TepepuBanns BaritHocti (TOP), 14 Yomosiua 53 53
21-24, 2 Kinoua 47 40
25-34, 1 HeBimoma O 2
Hapomxk,181

PO3LILJIMHA T'YBH 3 Y4 BE3 PO3IULJIMHU MIJIHEBIHHS (CL/P) (134 oco6u)

Komnu giarHocTOBaHO, cTaTyC MpW HAPOHKEHHI 1 CTaTh!

15-20, 19 JKuBonapomkeHi (LB), 119 [Momicess we-Ilomices
21-24, 9  MepTBOHAPOIKEHI S), 1 Yomosiua 41 46
25-34, 13 CrioHTaHHI a00pTH (SA), 2 Kinoua 25 22

Hapomx,93  IlepepuBanus aritHocti (ToP), 12

Brutoueni B anbTepHaTHBHI Kateropii BA (23 ocobu):

c-2 1uB. kareropiro AN

-3 nuB. kareropito CRA
-2 TUB. KaTeropiro SB

I-3 JMB. Kateropiro SB

t-4 muB. kateropiro MIC

t-1 nuB. kareropiro MIC
v-1 muB. kateropiro MOPH
V-2 nuB. kareropiro MOPH
x-1 muB. kateropiro MOPH
cc-2  nuB. kareropiro OM
hol-21 nus. kateropiro HOLOP
mntg-1 ouB. kareropiro PATAU
s-11  ous. kamezopio MIC
u-2 oue. kamezopito MIC
w-1 ous. kamezopiro MOPH
bb-1  ous. kamezopiro OM
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dd-3

oue. kamezopito OM

hol-27 ous. kamezopito HOLOP
hol-30 ous. kamezopito HOLOP
hol-33 ous. kamezopiro HOLOP
hol-34 ous. kamezopito HOLOP
mntq-2 ous. kamezopiro PATAU
mntg-3 ous. kameeopio PATAU

clp-1
clp-2

clp-3

clp-4
clp-5

clp-6

clp-7
clp-8

clp-9

I3onpoBani — OnHomrinai BaritHocTi (113 ocib)

He i3onboBani — Hecunapomai — OnHomriagi BaritHocTi (21 oco6a)
Komu npiarnocToBaHo, cTatyc i Bara mpu HapOKCHHI !

15-20, 7 JKuBoHapomkeHi (LB), 13 <1000 r, 6
21-24, 1 MepTBOHApOIKEH] (S), 1 1500-1999r, 2
25-34, 4 [TepepuBanns BaritHocti (TOP), 7 2000-2499r, 3
Hapomxk, 9 2500-2999r, 4
3000-3499r, 3
3500-4000r, 2
Hesinoma, 1

2002; f; LB; 39 wks; Bwt 2800 g; esoph atr; CL/P.

2004; f; LB; 35 wks; Bwt 1600 g; CL/P; transposition of great vessels; ASD; at b OFC 29
cm, <3 pct.

2005; m; LB; 38 wks; Bwt 3400 g; R CL; VSD; bilat undescended testicle; micropenis;
46XY.

2005; f; LB; 40 wks; Bwt 2400 g; bilat CL/P; VSD; PFO.

2006; f; LB; 34 wks; Bwt 1800 g; hydroceph; L CL/P; ASD-OS; VSD; L hand preax polyd;
at b HC 29 cm, 3 pct; died at 2 wks; prenat 31 wks, hydroceph, agen vermis cerebella;
unilat CL; IUGR; polyhyd; fam sib see instance clp-12 below, and another sib with
hydroceph in 2010; fam mat one case of CL, and one case of AN.

2006; m; LB; 39 wks; Bwt 2730 g; R CL/P; VSD; L renal hypopl; umb and R inguinal
hernias; prenat 20 wks, unilat cleft lip; fam mat CL.

2006; m; LB; 35 wks; Bwt 2100 g; CL/P; T-E; CHD unspecified; died at 2 d.

2007; f; LB; 37 wks; Bwt 3020 g; R CL/P; VSD perimembranous; PDA; mult dysm signs;
prenat 33 wks, unilat CL.

2008; f; LB; 40 wks; Bwt 2870 g; L CL/P; R renal agen; prenat 33 wks, R renal agen; fam
sib cong cataract (2005); fam mat f-f TW once.

clp-10 2009; f; ToP; 20 wks; Bwt 340 g; CL/P; cerebel vermis defect; prenat 20 wks, cerebel

vermis defect; bilat CL/P; fam pat TER (see instance ter-9).

clp-11 2009; f; ToP; 21 wks; Bwt 440 g; hydroceph; median CL/P; VSD; single umb artery; prenat

21 wks, hydroceph of 1% stage, median CL, hard CP, hyperechoic kidneys, single umb
artery; fam sib see instance clp-6 above, and another sib with hydroceph in 2010; fam mat
one case of CL, and one case of AN.

clr-1  2000; m; S; 36 wks; Bwt 2400 g; hydroceph; CL.

clr-2  2000; f; LB; 40 wks; Bwt 3050 g; L CL; ASD-QOS; prenat polyhyd.

clr-3  2002; m; ToP; 19 wks; hydroceph w macrocrania; CLP; prenat 18 wks, hydroceph,
macrocrania, CL.

clr-4  2003; f; LB; 40 wks; Bwt 3500 g; atr anus w vag fist; bilat CL/P; R ectopic kidney.

clr-5 2005; m; LB; 36 wks; Bwt 2900 g; cong cataract; median CL; hydroceph; ependymoma;
prenat 32 wks, hydroceph; mass in corp call region.

clr-6  2006; f; ToP; 21 wks; Bwt 450 g; hypopl left heart; CL/P; prenat 20 wks.

clr-7  2006; f; ToP; 21 wks; Bwt 410 g; hypopl left heart; A-V canal, incomplete; CL; agen vermis
cerebelli; prenat 21 wks.
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clr-8 2008; f; LB; 40 wks; Bwt 3500 g; R CL/P; R acoustic meatus atr; prenat 18 wks, CL.

clr-9 2008; f; ToP; 21 wks; Bwt 270 g; CL; bilat reduct forearms-thumbs; VSD; ASD and A-V
canal suspected; agen corp call; choroid plexus cyst; prenat 20 wks; fam mat m-m TW once.

clr-10 2009; m; ToP; 20 wks; Bwt 370 g; bilat CL/P; unilat syndactyly 3-4 fingers; prenat 19 wks.

IIOI[ATKOBI{Iﬁ orJjis AHOMAUJIIN HEPEIIHI:Oi-KAYI[AJIBHOi CTIHKHU TLJIA
“BepxHi” mesiocomii (Topako-adaomino-mmu3uc 3/6e3 ekromii cepis)
¥YBara:

Hactynni kareropii momaHi 3 MeTO0 poO3IIUpeHHS 00’eMy crnoctepexkeHb. OnHak, 30ip
HNOMYJSIIHHUX JTaHUX MOXeE OYTH HETIOBHUM.

Extomnin _cepuss (ECTC) (Bkirouae acomiiioBaHHi TOPaK0-aOIOMIHO-IIU3UC,; HE BKJIHOYAE
oMdalroriene, siKi oKa3aHi, Py HAasBHOCTI, B KaTeropii oMmgaiiornerne)

BxiiroueHi B abTepHATUBHI KaTeropii BA:
g-3 ECTC, frontal encephalocele - see NTD category.
dd-1 ECTC, Cantrell pentalogy, deformed spine and amb genitals - see omphalocele category.

VYci BUNAJIKK € BijJl OJTHOILTIIHUX BariTHOCTEH.

ect-1 2003; u; ToP; 21 wks; abd ECTC and THAB; agen of diaph; bilat kidney apl; prenat 19
wks, oligohydr; placental edema; liver in pelvis, multicys masses in abd and chest, kidneys
and urinary bladder not seen, ascites.

ect-2 2008; u; ToP; 16 wks; ECTC and THAB; prenat 15 wks, hypopl nasal bones, defect of
thorax and ant abd wall, ECTC.

ect-3 2003; u; ToP; 13 wks; ECTC and THAB; hydroceph; hepatic-intest eventr; def spine;
reduct L arm; R hand syndactyly; prenat 13 wks, brachicephaly, dilated lat ventr,
hydroceph, anom entire spine, liver and intest eventr.

ect-4 2005; m; ToP; 21 wks; ECTC and THAB, abs ant body wall and cavities, retroflexed spine;
fetal viscera adjoin placenta; prenat oligohydr.

ect-5 2006; u; ToP; 19 wks; ECTC and THAB, bifid sternum and hepatic-intest eventr.

AHoMmaJiii Topako-adaomiHaabHoiI cTinku (THAB) (Bkiouae anoMaii HiI’XKKH 3apOJIKY; HE
BKJIIOYA€ SKTOIIIO Cepild 1 omdarorese)

BxirodeHi B anbTepHaTHBHI KaTeropii BA:
g-2 THAB and anencephaly-rachischisis, severe ““S”’- like spine deformity - see NTD category.

VYci BUITAJIKK € BiJI OQHOILUTIAHUX BariTHOCTEH

thab-1 2003; u; ToP; 16 wks; THAB; underdeveloped ribs, body stalk not seen; fetal spine
adjacent to uterine wall; reduct one lower limbs; prenat 16 wks.

thab-2 2007; u; ToP; 12 wks; body stalk anom; thoracic, cardiac and abd organs not seen, severe
hypopl spine; fam mat goiter; prenat 12 wks.

thab-3 2007; f; ToP; 19 wks; THAB; hepatic-intest eventr without membranous envelope; prenat
17 wks, anom lower chest and abd wall, amniotic band not connected to fetal body; mat
CL/P, smoker; father mentally subnormal.

“Huxui” neaocoMmii

Excrpodis Ki1oaku

OnwH BHITQIOK, CC-6, TUB. KaTeropiro omdaorene.
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KayaaapHi aucmiiasii (BKJIKYAE KPUKOBI JU3reHesii, CHpeHOMe il i aHOpeKTAJbHI

anomauii) (39 ocib).

[TpumiTka: yci 0coOHu Bifl OMHOILTIAHUX BariTHOCTEH OKpIM BHIIAIKy CHpPeHOMII (Sir-2).

Komu giarHocToBaHo, cTaryc i Bara mpu HapOKCHHI !

15-20, 2 XKusonapomxeni (LB), 34 <1000r, 1
35-40, 2 MeprtBonapokeni (S), 5 1000-1499r, 1
Haponx, 33 1500-1999r, 5
<1 poky, 2 2000-2499r, 5
2500-2999r, 12
3000-3499r, 8
3500-3999r, 7

BriroyeHi B alibTepHATUBHI KaTeropii BA:

h-3 spina bifida, omdanonene, excrpodis ceuoBoro wmixypa (BLEXTR), posmiemicHHs
KaJUTKH, aTpesis anyca, kommieke OEIS — quB. kateropito SB

cc-6 omdarorene, excTpodis ce4oBOro Mixypa 1 KJIOaKH, arpesis MpsAMOi KHUIIKA — JIUB.
kareropito OM

m-4 spina bifida, oiagppaemanvua kuna, ampesis anyca — ous. kamezopiio SB

$-5 cunopom [layna, mikpoyeganis, anopekmanvia ampesis — ous. kamezopio MIC

clr-4  ampesis anyca, poswinuna 2youlnionebinns i ekmonis Hupku — ous. kamezopiio CL/P

hol-29  zononposenyeganis, mikpoghmanvmis, ampesis anyca — ous. kamezopito HOLOP
AHOpeKTAIbHI anoMaurii (37 ocid)
[3011b0BaHA aHOPEKTAIbHA aTpe3ist, BKIrYae dictynu i aucroniro anyca (20 ocib):
[Tpumitka: 5 (25%) i3 20 BunaakiB HAPOIUINCH 3 TECTAIIHHUM BiKOM >38 THIKHIB 1 Baroro
<3000 .
[Tpumitka: npomnopiii Y-XK - 6-8 1 5-1 cepex ocib 3 1 6e3 dicTynu, BiAMOBITHO.

ari-1  2001; f; LB; 40 wks; Bwt 2800 g; atr anus w recto-vag fist.

ari-2  2002; m; S; 28 wks; Bwt 1000 g; atr anus; prenat fever in the 1* trimester; polyhydr; fam
mat CHD.

ari-3  2002; f; LB; 40 wks; Bwt 2900 g; atr anus w recto-vag fist (see relative, individual ari-11
below).

ari-4  2004; f; LB; 38 wks; Bwt 3570 g; recto-vag fist.

ari-5  2004; m; LB; 35 wks; Bwt 2300 g; atr anus and rectum w perineal fist.

ari-6 ~ 2007; m; LB; 39 wks; Bwt 3100 g; atr anus w perineal fist; mother is TW, member of f-f
pair.

ari-7 2009; m; LB; 42 wks; Bwt 3550 g; atr anus and rectum; 46XY.

ari-8  2000; m; LB; 40 wks; Bwt 2490 g; atr rectum, high; atr anus; died at 10 d; prenat
polyhydr.

ari-9  2001; f; LB; 40 wks; Bwt 2300 g; atr anus and rectum w perineal fist.

ari-10 2001; f; LB; 36 wks; Bwt 2950 g; atr anus; prenat 32 wks, low intest obstruction;
polyhydr.

ari-11  2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist.

ari-12  2002; m; LB; 39 wks; Bwt 3820 g; atr anus.

ari-13  2003; m; LB; 39 wks; Bwt 3415 g; atr anus and rectum.

ari-14  2003; m; LB; 40 wks; Bwt 3600 g; atr anus w perineal fist.

ari-15 2005; f; LB; 39 wks; Bwt 3480 g; atr anus w recto-vag fist; died at 4 mo.

ari-16  2006; m; LB; 42 wks; Bwt 3720 g; atr anus w perineal fist.

ari-17 2007; f; LB; 40 wks; Bwt 3180 g; atr rectum (high, supralevatoric) and anus w recto-vag
fist.
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ari-18 2008; m; LB; 39 wks; Bwt 2800 g; atr anus and rectum w perineal fist.
ari-19 2008; f; LB; 40 wks; Bwt 3050 g; atr anus w perineal fist.
ari-20  2009; f; LB; 37 wks; Bwt 3360 g; atr anus w recto-vag fist.
AHOpEeKTaIbHa aTpe3is, acoliioBana 3 iHmmMMu MaabhopMmartismu (15 ocib):
ari-21  2000; m; LB; 39 wks; Bwt 2700 g; posteriorly shifted anus; horseshoe kidney, R
hydronephrosis.
ari-22  2001; f; LB; 37 wks; Bwt 2000 g; atr anus w recto-vag fist; L pulm hypopl; Valsalva
sinus aneurysm; dysm face; 46XX; autopsy L bronchus atr; at b OFC 31 cm, <2.5 SD; at
age 2 wks 32.5 cm, <2.5 SD; died at 2 mo.
ari-23  2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist; R kidney dupl; L
hydronephrosis of 2™ stage.
ari-24  2002; f; LB; 33 wks; Bwt 1800 g; atr anus; esoph atr; died at 3 mo.
ari-25  2007; m; LB; 41 wks; Bwt 2700 g; atr anus and rectum; soft CP; L multicys kidney;
mult dysm signs; died at 2 mo; no autopsy; prenat 35 wks, L multicys kidney, R
hydronephrosis; father’s brother is parent of ari-7, see above.
ari-26  2008; f; LB; 36 wks; Bwt 2340 g; atr anus and rectum; duodenal atr; single umb artery;
Meckel’s diverticulum; ASD; prenat 35 wks, duodenal atr, single umb artery, polyhydr.
ari-27 2000; m; LB; 38 wks; Bwt 2950 g; esoph atr w T-E; atr anus; CHD, unspecified;
micropenis; died at 1 d.
ari-28  2000; m; LB; 36 wks; Bwt 2500 g; atr anus; duodenal atr; small intest atr; preauricular
tags; died at 2 d; prenat polyhydr.
ari-29 2000; m; LB; 37 wks; Bwt 2850 g; atr anus and rectum; R cranial def; scoliosis; R
undescended testicle; short neck; died at 1 d post-surgery.
ari-30 2001; f; LB; 39 wks; Bwt 2350 g; anus atr w recto-perineal fist; diaphr hernia; Meckel’s
diverticulum.
ari-31  2003; f; LB; 39 wks; Bwt 2700 g; atr rectum, anterior displacement of imperforated anus,
no gluteal folds, f ext genitals, vag atr, sigmoid-urethral fist; L pelvic kidney; hypopl of
pelvic floor musculature and anal sphincter. No evidence of exstrophy.
ari-32  2004; m; LB; 40 wks; Bwt 2550 g; atr anus; empty scrotum; died at 4 d; no autopsy
report.
ari-33  2004; f; LB; 40 wks; Bwt 3050 g; atr anus w recto-vag fist; esoph atr; died post-surg at 7
d; no autopsy report.
ari-34  2008; m; LB; 34 wks; Bwt 3200 g; esoph atr w T-E; anal sten; annular pancreas; died at
6 wks.
ari-35 2009; f; LB; 38 wks; Bwt 2530 g; ectopic-stenotic anus; VSD, perimembranous; ASD-OS;
R torticollis.
ATpe3ia anyca, aconiiioBana 3 aHOMAJIAMH Hi’KKH 3aPOAKY
arj-1 2000; amb; S; 40 wks; Bwt 1900 g; anus and rectum atr and anom body stalk; caudal
regression sequence; esoph atr; pulm hypopl; VSD; bilat renal and urinary bladder
agen; Potter sequence; adrenal apl; L hip and tibia hypopl; L foot apl; R foot preax
polyd: R leg def; asplenia; thick nasal tip; prenat oligohydr; mat flu in the 1% trimester.
ATpe3is aHyca, acoliiioBaHa 3 KayJIAJbHOI0 JIUCILIA3i€I0
arj-2 2000; f; LB; 38 wks; Bwt 2200 g; anal sten; BLEXTR; L agen kidney, pelvic bones and
leg; epispadias, normal mental development, at 11 yrs of age is bilingual, attends standard
school, is among the best students.
Cupenomeis (SIR) i aTpesist anyca
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sir-1 2002; amb; S; 31 wks; Bwt 1700 g; SIR, fused legs entire length; renal hypopl; pulm
hypopl; atr anus; ureters open into intestine; abs external genitalia; abs urinary bladder;
rudimentary abdominal gonads; cardiac dilatation; nephroblastoma of R kidney; prenat 15
wks, oligohydr; 22 weeks, renal hypopl, severe oligohydr; 26 wks, R renal nephroblastoma,
Wilms’ tumor, hypopl thorax.

sir-2  2008; amb; S; 36 wks; Bwt 591 g; TW diamniotic, dichorionic, disc u-m set; SIR, webbed
legs, anal atr, bilat renal agen; abs external genitalia; abs L arm; co-TW, m, S, Bwt 2530 g,
no malf noted; prenat at 15 wks, one fetus no CM, co-TW w oligohydr, legs not visualized.

JOJATKOBI CIIOCTEPEKEHHSA

YBara:
He3Baxarouun Ha Te, MO KIJIBKOCTI MOJIAHUX CIIOCTEPEKEHD € JOCTATHBO JUIS TOMYJISIIIHHIX
pO3paxyHKiB, pI3HOMaHITHICTh MPOSBIB IIUX PO3JIAJIIB POOUTH TaKi MOMYJIAIIHHI PO3PaXyHKH
HEOJJHO3HAYHUMH.

®ETAJBHUM AJTKOTIOJBbHUM CIHEKTP IIOPYIIEHDb (FASD)
Kniniuni omucu 58 oci6 migcymoani B Tabmui S-2b.

Onna ocoba (k-1) Bkitouena B kateropito NTD.
20 oci6 (r-1-5, 8, 11, 12, 15; s-1-4, 6-10, 12, 13) BkiroueHi B KaTeropiro Mikporedarii.

[Ipumitka: B Teker 1 Tabmuii craTTi BKIIOYEHI HE yci ocoOW, omucaHi Huxk4ue. JlaHi mpo HUX
OTpHMaHI MEPEBAXKHO 32 JOTIOMOTOI0 MPEHATAIbHUX METO/IIB A1arHOCTUKH.

T'OJIOMMPO3EHIE®AJIISA (HOLOP) (34 ocobu)
[TpumiTka: BKJIIOYEHI 0COOU 3 €IMHUM LUTYHOUYKOM MO3KY 1 MOPYIIEHHSIM MOJLTY MO3KY Ha
nBi miBkyni; odapHa HOLOP o3Hauae mopymieHHST pO3BUTKY TMEPEIHIX YaCTHUH TIBKYJb
MO3KY 1 HEOBHUH MO JJOOHUX YacTOK 1 HITYHOUKIB; pu ceMino6apHiit HOLOP miBkymi i
IIUTYHOYKH TOJIOBHOTO MO3KY YaCTKOBO po3/uieHI. Bumaaku amiasii Hoca BUKITIOYEHI.
[TpumiTka: BKJIIOYaEe rojompo3eHnedanito, acouidoBany 3 MikpodranbMiero, Mikpoueda-
nieto 1 curapomoM Ilaray abo Tpucomiero 13.

Konu niarHocToBaHo, cTaTyc Npu HApOJIXKEHHI 1 CTaTh!

<15 3 JKuBonapomxeHi (LB), 17 [Momices ne-Ilomices
15-20, 11 MepTBOHapOIKEH] (S), 4 Yomosiwa 7 12
21-24, 2 [TepepuBanns BaritHocTi (TOP), 13 Kinoua 4 7
25-34, 4 HeBimoma O 4

<I poky,14

BxutrodeHi B anbTepHaTHBHI KaTeropii BA:
tw-1 nuB. KaTErOpito OJIM3HIOKIB.
neo-1 nus. kateropito Heorutasii (NEO).
Z-2  Ous. kame2opiio 3poweHux OIUHIOKIG.

I3onb0Bani — OromnigHi BaritHOcTi (20 0ci0)
Ko piarHocTOBaHO, CTaTyc MpU HAPOJDKEHHI 1 CTATh!

< 15, 1 JXKuonapomkeHi (LB), 13 IMomicca ne-Tlomices
15-20, 5 [lepepuBanns Baritnocti (TOP), 7 Yonosiua 4 7
21-24, 1 JKinoua 2 5
25-34, 2 HeBimoma O 2
<1 poky, 11
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hol-1 2007; m; LB, 40 wks; Bwt 3260 g; HOLOP, semilobar; at b OFC 35 c¢cm, 50th pct; at age 3
wks 34.5 cm, <1,75 SD; at age 1 yr 43 cm, <2.5 SD; at 4 mo, lat cerebr ventr noted to be
merged ant and cav-sept-pel not seen.

hol-2 2008; m; LB, 25 wks; Bwt 990 g; HOLOP, semilobar; died at 3 d.

hol-3 2008; f; ToP, 21 wks; Bwt 250 g; HOLOP, lobar, incompletely defined; prenat 19 wks,
polyhydr, brachycephaly, broad cisterna magna, banana-shaped cerebel, transcerebel
diameter 19 mm, cav-sept-pel 4 mm wide, lat ventr widely separated, 6 mm wide; mat
syphilis before pregnancy.

hol-4 2009; m; LB, 40 wks; Bwt 3660 g; HOLOP, lobar; prenat 39 wks, cav-sept-pel not seen, 5
mm wide ant horns, post horns 11 mm wide, probable ventriculomegaly, 8 mm cisterna
magna, 37 mm transverse cerebel diameter, fused ant ventr, absent cav-sept-pel.

hol-5 2009; f; ToP, 20 wks; Bwt 360 g; HOLOP, lobar; prenat 20 wks, single frontal lobes, cav-
sept-pel not seen; father had CL.

hol-6 2009; m; LB, 35 wks; Bwt 1700 g; HOLOP, semilobar; mOPH; MIC, at b OFC 28 cm,
<3%; at age 36 d OFC 30 cm, <3 SD; central CL/P; R corneal opacity; bilat preauricular
tags; no polyd; no renal abn; died at 2 mo.

hol-7 2003; f; LB, 40 wks; Bwt 2700 g; HOLOP, semilobar; central-CL; midface hypopl; nasal
sept not seen; big ears; frontal ethmoidal sinuses underdeveloped; acoustic meatuses
underdeveloped.

hol-8 2003; m; LB, 30 wks; Bwt 1450 g; HOLOP, lobar; single brain ventr; at age 1 mo, cav-sept-
pel not seen, merge ant horns of lat ventr, smooth cerebr gyri and sulci.

hol-9 2004; m; ToP, 18 wks; HOLOP, semilobar; nasal bone hypopl; cav-sept-pel and ant cerebr
horns not seen, cerebr falx not seen; separate post cerebr hemisp; single crescent-shaped
frontal ventr; mat 46,XX; prenat 18 wks.

hol-10 2004; u; ToP, 20 wks; HOLOP, semilobar; lat shifted post horns of lat cerebr ventr; cerebr
falx partially seen separating cerebr hemisp in post regions and not in frontal lobes region,
cav-sept-pel and ant ventr not seen, single crescent-shaped frontal lobes ventr, upper lip
intact; prenat 20 wks.

hol-11 2004; m; LB, 40 wks; Bwt 3200 g; HOLOP, semilobar; single brain ventr.

hol-12 2006; f; LB, 40 wks; Bwt 3900 g; HOLOP, lobar; 46,XX; one cong tooth; at age 3 d,
merged lat ventr at their ant horns and bodies, and R and L post ventr seen, post
interhemisp fissure seen and partially seen in frontal lobes area, cav-sept-pel and corp call
not seen, separate thalami seen; at age 2 mo, examination confirms previously noted anom,
psycho-motor development delay.

hol-13 2007; f; LB, 41 wks; Bwt 2780 g; HOLOP, lobar; at age 10 d, lat cerebr ventr merged at
level of ant horns, cav-sept-pel not seen.

hol-14 2007; m; LB, 39 wks; Bwt 3500 g; HOLOP, lobar; agen corp call; prenat 29 wks, cav-sept-
pel not seen, corp call not seen, internal hydrocephalus; mat duodenal ulcer.

hol-15 2008; m; ToP, 20 wks; Bwt 190 g; HOLOP, semilobar; bilat mOPH; prenat 19 wks, cav-
sept-pel and frontal horns of lat ventr not seen, thalami and nasal bones seen, orbital
diameter 3 mm (normal 5-9 mm), intraorbital diameter - 5 mm (normal 6-15 mm),
extraorbital diameter - 15 mm (normal 19-34 mm), measurements consistent w mOPH.

hol-16 2008; f; ToP, 21 wks; HOLOP, alobar, 46,XX; prenat 14 wks, anom cerebr hemisp and post
cranial fossa structures; int hydroceph; prenat at 21 wks, cerebr falx and corp call not seen;
intact upper lip, symmetric IUGR; fam pat m-m TW once.

hol-17 2009; u; ToP, 13 wks; HOLOP; prenat 12 wks, middle brain structures not seen, single
crescent-shaped ventr.

hol-18 2009; m; LB, 39 wks; Bwt 3460 g; HOLOP, semilobar; agen corp call; at age 3 d OFC 33.5
cm; at age 2.5 mo 37 cm, <1.5 SD; at age 2 mo, single crescent-shaped ventr; partially
fused and abs corp call.

hol-19 2009; f; LB, 28 wks; Bwt 1400 g; HOLOP, semilobar; at age 6 d, ant merged lat ventr;
partially merged lat ventr; cav-sept-pel not seen.
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hol-20 2009; m; LB, 36 wks;Bwt 2540 g; HOLOP, semilobar; MIC; at b OFC 30 cm, 3%; at age 1
w 31 cm, 3%; 46,XY; at b and at age 2 wks, single cerebr ant ventr.

3 acouitioBannmu ManbhopmamisiMu — OnHorurigai BaritHocTi (14 oci6)
Ko piarHocTOBaHO, CTaTyc MpU HAPOJDKEHHI 1 CTATh!

<15, 2 JXKuonapomkeHi (LB), 4 IMomicca ne-Tlomicest
15-20, 6 MepTBOHapOKEHI (S), 4 Yomopiva 3 5
21-24, 1 ITepepuBanns BaritHocti (TOP), 6 XKinoua 2 2
25-34, 2 HeBimoma O 2
<lpoky, 3

hol-21 2007; f; ToP, 20 wks; Bwt 300 g; HOLOP; PATAU; agen corp call and vermis cerebelli;
bilat CL; hypopl L heart; aortic sten; postax R hand polyd; R kidney dupl; IUGR, oligohydr,
cav-sept-pel and ant horns not seen, post horns lat located; prenat 20 wks.

hol-22 2007; m; LB, 38 wks; Bwt 2790 g; HOLOP, lobar; bilat mOPH; PATAU; esoph atr; died at
8d.

hol-23 2008; m; S, 33 wks; Nwt 1500 g; HOLOP; mOPH; PATAU; penis hypopl; prenat 18 wks,
single hemisp and crescent-shaped ventr, mOPH, orbital diameter 5 mm; fam sib see
HOLORP individual (hol-24).

hol-24 2008; m; LB, 32 wks; Bwt 1900 g; HOLOP, semilobar; PATAU; hydroceph; died at 1 d;
prenat at 23 wks, cav-sept-pel and ant horns not seen, macrocephaly and hydroceph; at 13
wks, cav-sept-pel not seen; cerebr hemisp not separated in frontal area, ant horns and lat
ventr not seen, single crescent-shaped echonegative area in frontal lobe, interpretation as
single ventr, cerebr hemisp separation in post lobes; fam sib HOLOP see hol-23.

hol-25 2009; f; ToP, 21 wks; Bwt 360 g; HOLOP, semilobar; PATAU; mOPH, orbital diameter at
20 wks 5 mm vs. 7-12 mm norm; prenat at 20 wks, cerebr hemisp incompletely separated,
single ventr, cerebr falx not seen.

hol-26 2003; amb; LB, 40 wks; Bwt 2550 g; HOLOP, lobar, agen corp call, cav-sept-pel not seen,
hypopl thalami; common vaginal-urinary bladder opening (urogenital sinus).

hol-27 2003; m; LB, 40 wks; Bwt 3700 g; HOLOP, semilobar; PATAU; agen corp call; bilat CL/P;
died at 5 mo, post mortem, semilobar HOLOP, incomplete frontal lobe separation, agen of
corp call, dyspl fronto-nasal bones, CL/P, prenat polyhydr.

hol-28 2007; m; ToP, 21 wks; Bwt 250 g; HOLOP, semilobar; PATAU; L renal agen, R renal
hypopl; cerebr anom, separated brain lobes except frontally, common sickle-shaped ventr,
cav-sept-pel not seen, anom R and agen L kidneys; prenat 21 wks.

hol-29 2007; f; S, 38 wks; Bwt 2550 g; HOLOP, lobar; mOPH, orbital diameter 10 mm vs. 15-20
mm norm; hydroceph; anus atr; prenat 33 wks, polyhydr, corp call not seen.

hol-30 2007; m; S, gest unknown; HOLOP, semilobar; 46,XY,der(13;14)(q10;q10),+13, PATAU;
agen corp call; bilat CL/P; postax polyd hands and feet; prenat 18 wks, brachycephaly, cav-
sept-pel not seen, bilat CL, nephromegalic, hyperechogenic and hydronephrotic kidneys,
polyhydr.

hol-31 2008; u; ToP, 13 wks; HOLOP, alobar, PATAU; limbs reduct and short trunk; prenat 13
wks, cerebr anom, single ventr, cerebr falx not seen, nasal bones not seen; fam father has
polycys kidneys, anom hips, and coxoarthrosis.

hol-32 2009; m, S, 38 wks; Bwt 2800 g; HOLOP, lobar; agen corp call; tetralogy of Fallot;
hydronephrosis; prenat 31 wks, polyhydr, cav-sept-pel, frontal and ant horns of lat ventr not
seen, anom frontal cerebr, tetralogy of Fallot, L hydronephrosis; fam mat renal anom, f-m
TW once.

hol-33 2009; m; ToP, 21 wks; Bwt 400 g; HOLOP, PATAU; hypopl L heart and aorta, VSD; unilat
CL; prenat 19 wks, cav-sept-pel and ant horns of lat ventr not seen.

hol-34 2009; f; ToP, 18 wks; Bwt 340 g; HOLOP, alobar, PATAU; CL, median; VSD; bilat renal
hypopl; prenat 18 wks, oligohydr, crescent-shaped ventr, cerebr hemisp not separated.
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TPUCOMIA 13 aco CUHAPOM ITATAY (PATAU)
[TpumiTtka: yci miarHo3u OyJiy MOCTaBJICH] KIHIYHO.

BriroyeHi B alibTepHATUBHI KaTeropii BA:

s-11,  ous. kamezopito mikpoyepanii.

v-1,3; W-1, ous. kamezopiro mikpoghmanvmii.

aa-2; bb-1, ous. kamezopiio omgpanoyene.

hol-21-25, 27, 28, 30, 31, 33, 34, ous. kamezopito cononposenyegarii.

mntg-1 2002, f; SA; 27 wks; PATAU; agen corp call; CL/P; hypopl left heart; L hand postax polyd;
prenat 23 wks OFC 219 mm.

mntg-2 2002; m; LB; 38 wks; PATAU; CL/P; intest malrotation; trilocular heart; L foot polyd;
died at 1 d.

mntg-3 2009; m; ToP; 20 wks; 47,XY+13, PATAU; bilat CL/P; R diaphr hernia; prenat 20 wks,
orbital dm 10 mm; spine normal; R diaphr hernia, intest in the thoracic cavity; L
hydropericardium, myocardial hypertrophy, mult hyperechoic inclusions in cardiac
ventricles; hyperechoic kidneys.

HEOIIJIA3ISI (NEO) (3 oco6n)
KomenTap: 111 Ba COCTEpeKEHHS € BUMATKOBUMU 1 HE JAIOTh YABICHHS PO YaCTOTY PaKy.
BrirodeHi B asibTepHATUBHI KaTeropii BA:

clr-5  enenoumoma, ous. kamezopio CLIP.
Sir-1  neghpobracmoma, ous. kamez2opiio cupenomenii.

He i3onp0Bana — Hecunapomua — O gHOIUTIAHA BAariTHICTh

neo-1 2007; f; LB, 34 wks; Bwt 2450 g; teratoblastoma, histology similar to a metastatic ovarian
tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in vicinity of
nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm, calculated
OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna 10 mm,
transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm on neck L
surface.

HAPO/I’)KEHI BIJI BATATOILIITHUX BATITHOCTEM

[Mpumitka: Lleil mepemik BKIIOYAE ycix 0Ci0 3 BPOPKEHUMH Maib(opMarlisiMi, HApOKEHUX BiJl
0araToIUTIIHUX BariTHOCTEH, BKIIIOUAIOUU THX, SIKi OyJIU OMUCaH1 BUIIIE.

YETBEPHI
Qdr-1 2007; f-f-m-m; LB; 28 wks; structural malf not noted.

TPIMHI

be3 acoriiopanux manbdopmartiii (8 TpieHs).
trpl-1 2004; f-f-f; LB; 34 wks; structural malf not noted.
trpl-2 2008; m-m-m; LB; 33 wks; structural malf not noted.
trpl-3 2003; f-f-f; LB; 35 wks; structural malf not noted.
trpl-4 2004; m-m-m; LB; 31 wks; structural malf not noted.
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trpl-5 2007; f-f-f; LB; 33 wks; structural malf not noted.

trpl-6 2007; f-f-f; LB; 30 wks; structural malf not noted.

trpl-7 2009; f-f-f; LB-S-S; 38 wks; structural malf not noted.

trpl-8 2009; f-f-f; LB; 35 wks; all survived; structural malf not noted.

3 aconiioBaHUMH MaTb(hOpMAILIiSIMU
trpl-92008; f; LB; 31 wks; Bwt 1330 g; one of IVF triplet, disc f-f-f (co-twins: one died at 1 d;
another — died at 8 wks gest); cataract bilat; hydroceph; fam mat Down synd m.

MMAPH 3POILIEHUX BJIM3HIOKIB (CTW) (8 nap)

be3s acoriiopanux manbdopmaritiii (6 map)

ctw-1 2000; f-f; S; 31 wks; Bwt 2940 g; CTW, thoraco-pagus; pat M-M twins once.

ctw-2 2004; u-u; ToP; 13 wks; CTW, omphalo-pagus.

ctw-3 2000; f-f; ToP; 26 wks; CTW, cranio-thoraco-omphalo-pagus.

ctw-4 2006; f-f; ToP; 18 wks; CTW, thoraco-omphalo-pagus; pat brother had one daughter with
anencephaly-rachis-schisis and another with hypopl L heart .

ctw-5 2009; u-u; ToP; 18 wks; CTW, thoraco-omphalo-pagus; prenat 18 wks, noted fetal demised
estimated at 14 wks; fam pat 2 singleton individuals had fatal malformations suggestive of
diabetic fetopathy; m-f TW once; fam mat m-m TW and m-f TW once.

[ctw-6 2010; m-m; ToP; 21 wks; CTW, thoraco-omphalo-pagus; common heart and liver, two
gastro-intest tracts; prenat 21 wks, polyhydr, one 4-chamber heart, 2 stomachs, 2 urinary
bladders, 4 kidneys; fam mat m-m TW once and m-f TW once.]

3 aconilioBaHUMH Malb(hOpMAaIlisIMU

h-1  f-f, spina bifida, OM, see NTD category.

z-1  2002; f-f; LB; 40 wks; Bwt 6000 g; CTW, thoraco-omphalo-pagus; bilocular heart; fam mat
m-m TW once; fam pat f-f TW once; fam mat-pat m-f TW once.

z-2  2009; m-m; ToP; 20 wks; CTW, cranio-thoraco-omphalo-pagus; R TW with proboscis,
single orbit, abs oral opening and short umb cord; L TW with malf face and reduct anom of
R leg; prenat 20 wks, oligohydr; 3 brothers incl m-m TW; fam mat TW once.

ITAPHU BJIM3HIOKIB

Bbe3 acouiitoanux manbhopMartiii — Jlus. Tadbmuiro S-3.

Iosionposennedasnia (HOLOP)

tw-1 2009; m; LB; 38 wks; Bwt 3080 g; TW, disc m-m (co-twin: fetal death at 20 wks),
diamniotic, monochorionic, symmetrical; MIC, at b OFC 29 cm, <4SD; at age 3.5 mo 30.5
cm, <7SD; HOLOP, lobar; ileum atr; int hydroceph; prenat 16 wks, two fetuses, amniotic
sept between fetuses, diamniotic, monochorionic, symmetrical TW; at 35 wks, fetus A: no
cardiac motion, growth arrested at 20-21 wks level; fetus B: at 29-30 wks gest size, MIC
noted, cav-sept-pel not seen, single crescent-shaped ventr, intest obstruction, unilat
hydrocele, interpretation, lobar HOLOP, MIC, intest obstruction; fam pat m-f TW once.

Baau HeBpaabHoi Tpyoku (8 oci0)
JuB. Bunanku a-1, e-1, i-1, b-1, b-2, b-3, j-1, j-2.

Exrtonis cepusi (ECTC)
Jus. Bunanok dd-1 (ECTC, nenmaoa Kanmpenna) B xateropii ompaoree.

Axapaist (5 oci0)
Konu piarHocTOBaHO, CTaTyC MpU HAPOJDKEHHI 1 CTATh!

<15 1 MepTBOHAPOIKEH] (S),3 [Momicest me-Tlomices
15-20, 2 Cnonranni aboptu ~ (SA), 2 Yomnosiwa 3 1
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21-24, 1 JKinoua 1 0
Hapomxk, 1

tw-2 2007; m; SA; 21 wks; TW, monochorial, asymmetric, disc m-m, co-TW SA; acephaly;
acardia; reduct legs; prenat 18 wks, fetus A (on L): no anom, amniotic sept seen, vascular
connections between feti; fetus B anom shape, no cephalon, no spine, no heart and no
limbs, no blood flow, interpretation is monochorionic twins, asymmetric development,
acardia, reversed arterial flow, severe polyhydr, feto-placental insufficiency.

tw-3  2008; f; SA; 21 wks; TW, disc f-f, co-TW SA; acardia; acephaly; prenat 15 wks, severe
polyhydr, fetus A - no anom, fetus B - cranial bones, heart, heart motion not seen;
interpretation, acephalic acardia.

tw-4  2008; m; S; 32 wks; Bwt 400 g; TW, monochorial, diamniotic, disc m-m, co-TW S; acardia;
abs arms; prenat 13 wks, fetus B, edematous, heart, arterial flow, upper limbs not seen;
amniotic sept between feti; interpretation, acardia, monochorial diamniotic TW with
reversed arterial flow, malf upper limbs, and hydrops.

tw-5 2008; m; S; 37 wks; Bwt 430 g; TW, disc m-m, co-twin LB; fetus acardius amorphous.

tw-6  2008; m; S; 32 wks; TW, disc m-m, co-TW L has VSD of unknown significance; acardia;
prenat 22 wks, fetus A — anom not seen; fetus B, undifferentiated head, trunk, limbs, no heart
motion seen.
Maabdopmanii cepus (21 oco6a)
[Tpomnopiis mpeHaTaabHOI-MOCTHATANBHOI JiarHOCTHKY - 1-20.

[Tomicess we-Tlomices

XKusonapomkeni (LB), 20 Yonosiua 9 5
Meptonapomkeni  (S), 1 (see tw-8) XKinoua 3 4

tw-7 2002; m; LB; 37 wks; TW, disc m-m, co-TW LB; muscular VSD.

tw-8 2002; m; S; 31 wks; TW, disc m-m, co-TW LB,; trilocular heart.

tw-9  2003; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified.

tw-10 2003; m; LB; 39 wks; TW, disc m-m, co-TW LB; CHD, unspecified.

tw-11 2003; m; LB; 39 wks; Bwt 1700 g; TW, disc m-f, co-TW LB; VSD.

tw-12 2003; m; LB; 36 wks; Bwt 3060 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot; esoph
atr; polycys kidney; cong tracheomalacia; dolichocephaly; polyhydr; pectus excavatum;
died at 6 mo.

tw-13 2004; m; LB; 39 wks; TW, disc m-m, co-TW LB; VSD.

tw-14 2005; m; LB; 40 wks; TW, disc m-m, co-TW LB; VSD.

tw-15 2008; m; LB; 33 wks; Bwt 2760; TW, monochorionic, diamniotic, disc m-m, co-TW LB;
pulm artery atr; aneurism of atrial sept; prenat 20 wks, fetus A, no malf seen; fetus B,
polyhydr, R atrium large, myocardial hypertrophy; amniotic sept between feti seen; Ebstein
anom, microgastria; mat diffuse goiter; fam mat f-f TW once; fam pat m-f TW once.

tw-16 2008; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified.

tw-17 2009; f; LB; 37 wks; Bwt 2410 g; TW, disc f-f, co-TW LB; VSD.

tw-18 2009; m; LB; 34 wks; Bwt 2210 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot.

tw-19 2000; f; LB; 38 wks; Bwt 2300 g; TW, disc f-f, co-TW LB; hypopl R heart; ASD.

tw-20 2002; m; LB; 31 wks; TW, disc m-f, co-TW LB; CHD, unspecified.

tw-21 2002; m; LB; 39 wks; TW, disc m-m, co-TW LB; muscular VSD; bilat inguinal hernia.

tw-22 2005; f; LB; 40 wks; TW, disc f-f, co-TW LB; muscular VSD.

tw-23 2008; f; LB; 36 wks; Bwt 2680 g; TW, disc m-f, co-TW LB; pulm valve sten.

tw-24 2008; f; LB; 39 wks; TW, disc f-f, co-TW LB; pulm artery sten; PFO.

tw-25 2009; m; LB; 34 wks; Bwt 1440 g; TW, disc m-m, co-TW LB; VSD.

tw-26 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-27); VSD.

tw-27 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-26); VSD.
I'acTpomusuc
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tw-36
tw-37

tw-38
tw-39

tw-40
tw-41
tw-42
tw-43
tw-44
tw-45
tw-46
tw-47

tw-48

tw-49

tw-50

tw-51

JluB. Bumaaok ee-38.

Inmi maasgopmanii (24 ocobn)

BxuiroueHi B anbTepHAaTUBHI KaTEropii:
Cupenomenist i HeppobacTtoMa — AuB. Sir-2 B KaTeropii CHpeHOMeil.

Koun 1iarHocToBaHO, CTaTyc MpU HAPOJKCHHI 1 CTATh:

21-24, 1 XKuonapomkeHi (LB), 23 [omicest ne-Ilomices

25-34, 1 Crnonranni aboptu  (SA), 1 YomoBiua 8 7

Hesigomo, 22 Kinoua 4 4
Hesigoma O 1

2000; m; LB; 33 wks; TW, disc m-m, co-TW LB; R acoustic meatus atr; R microtia.

2000; m; LB; 38 wks; TW, disc m-m, co-TW LB; Down synd (no karyotype); died; mat
schizophrenia.

2001; m; LB; 36 wks; TW, disc, m-f, co-TW LB; amniotic bands synd; bilat clubfoot;
prenat polyhydr.

2001; f; LB; 35 wks; TW, disc f-f, co-TW LB; polycys kidney.

2001; m; LB; 36 wks; TW, disc m-m, co-TW LB; balanic hyposp.

2004; m; LB; 40 wks; TW, disc m-f, co-TW LB; cong hydroceph.

2006; f; SA; 25 wks; TW, disc m-f, co-TW S; abs shoulder, forearm, femur; cystic
hygroma; IVF.

2006; m; LB; 36 wks; Bwt 2900 g; TW, disc m-f, co-TW LB; L uretherohydronephrosis;
prenat 30 wks, L kidney enlarged, 60x45 mm, pelvi-calyceal system 36 mm -
hydronephrosis of the 4th stage; fam mat f-f TW once.

2007; m; LB; 28 wks; TW, disc m-m, co-TW LB; ileum atr; died at 6 d; prenat polyhydr.
2009; m; LB; 34 wks; TW, disc m-m, co-TW LB; hydranencephaly; fam mat m- m TW
twice and f- f TW once.

2009; f; LB; 34 wks; TW, disc f-f, co-TW LB; R cataract.

2009; f; LB; 31 wks; Bwt 700 g; TW monochorial diamniotic, disc f-f, co-TW LB; extensive
intest sten; died at 2 d.

2002; m; LB; 38 wks; TW, disc m-m, co-TW LB; balanic hyposp.

2002; m; LB; 38 wks; TW, disc m-m; co-TW LB; balanic hyposp.

2002; m; LB; 34 wks; TW, disc m-m; co-TW LB; balanic hyposp.

2003; m; LB; 35 wks; TW, disc m-m, co-TW LB; peno-scrotal hyposp; prenat polyhydr.
2004; m; LB; 37 wks; TW diamniotic, symmetrical, disc m-m, co-TW LB; reduct R arm.
2004; m; LB; 28 wks; TW, disc m-m, co-TW LB; jejunal atr; died at 20 d.

2004; f; LB; 37 wks; TW, disc f-f, co-TW LB; Dandy-Walker malf.

2006; m; LB; 34 wks; TW conc m-f; co-TW LB (see tw-48); Down synd, 47,XY+21; ASD,
secondary; prenat chronic fetal hypoxia.

2006; f; LB; 34 wks; TW conc m-f; co-TW LB (see tw-47); hydroceph; prenat chronic fetal
hypoxia.

2008; amb, LB; 35 wks; TW, disc m-amb, co-TW LB; amb genitalia; bifid scrotum;
urogenital sinus; perineal hyposp.

2009; f; LB; 33 wks; TW, diamniotic, disc f-f, co-TW LB; abd wall def; neonatal death;
prenat 21 wks, fetus A, malf not noted; fetus B, large abd wall def and organs eventr
covered w membrane; mat smoking.

2009; f; LB; 36 wks; Bwt 1760; TW monochorial diamniotic, disc f-f, co-TW LB;
arthrogryposis mult cong; prenat 34 wks, IUGR, ascitic; fam mat f-f TW once, fam pat m-m
TW once.
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Cnocrepesxxennsi B PiBHeHcbKil, BosmmHcbKil | XMeIbHULBKIA 00J1aCTAX

Kuainiuni onucu ocid 3 Teparomamu

PiBHeHCLKa 00J1aCThH

ter-1
ter-2
ter-3
ter-4
ter-5
ter-6

ter-7
ter-8
ter-9

ter-10

neo-1

I301p0Bani — O aHormniani BaritHocTi (10 0cib)

2001; u; ToP; 25 wks; TER, sacro-coccygeal.

2003; u; ToP; 19 wks; TER, sacro-coccygeal.

2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.

2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.

2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.

2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous
echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter.

2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.

2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.

2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic
component, TER.

2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl
in coccygeal area, TER.

IHnm

2007; f; LB, 34 wks; Bwt 2450 g; TER-teratoblastoma, histology similar to a metastatic
ovarian tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in
vicinity of nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm,
calculated OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna
10 mm, transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm
on neck L surface.

Boauncbka 00J1acTh

I3onpoBani — OaHomwrinai BaritHocTi (11 0cif)

vter-1  2000; f; LB; 42 wks; Bwt 3200 g; TER, sacro-coccygeal; died at 10 d, postmortem
diagnosis: immature teratoma 15x16x16 cm with bleeding ulcer at the top. Mat age 32 yrs,
gravidity 3.

vter-2  2002; f; LB; 39 wks; Bwt 3560 g; TER, sacro-coccygeal (10x15 cm, skin unchanged, with
cystic vaginal fistula, surgery: thin-walled cystic formation filled with transparent yellow
liquid); prenat at 36 wks, sacro-coccygeal TER. Mat age 24 yrs, gravidity 2.

vter-3  2006; m; LB; 40 wks; Bwt 4100 g; TER, sacro-coccygeal. Mat age 19 yrs, gravidity 1.

vter-4  2002; f; LB; 31 wks; Bwt 1930 g; TER, sacro-coccygeal (38 cm in diameter with
hemangiomatosis areas and bleeding ulcers; anus is displaced forward, overstretched and
deformed); died at 1 d; prenat at 22 wks, SB; prenat at 26 wks, coccygeal hygroma. Mat
age 19 yrs, gravidity 1.

vter-5 2004; m; LB; 40 wks; Bwt 3500 g; TER, coccygeal (15x12x11 cm, paste consistency, with
fluctuation; skin is unchanged). Mat age 26 yrs, gravidity 1.

vter-6  2006; m; S; 31 wks; Bwt 3650 g; TER, sacro-coccygeal giant; prenat at 20 wks, polyhydr,
sacro-coccygeal TER. Mat age 30 yrs, gravidity 1.

vter-7  2008; f; ToP; 19 wks; TER, sacro-coccygeal; prenat at 19 wks, sacro-coccygeal TER. Mat
age 28 yrs, gravidity 3.

vter-8  2008; f; ToP; 20 wks; Bwt 400 g; TER, sacro-coccygeal (11x6x4 cm); prenat at 19 wks,
sacro-coccygeal TER. Mat age 32 yrs, gravidity unknown.
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vter-9

vter-1

vter-1

XmMmea

kter-1
kter-2

kter-3

kter-4

kter-5

kter-6

kter-7

2009; f; LB; 40 wks; Bwt 3800 g; TER, sacro-coccygeal (10x7 cm); prenat at 39 wks,
sacro-coccygeal TER. Mat age 24 yrs, gravidity 2.
0 2009; f; LB; 41 wks; Bwt 3000 g; TER, maxillary. Mat age 27 yrs, gravidity 1.

JZR00i1

1 2005; m; LB; 38 wks; Bwt 4690 g; terato-blastoma sacro-coccygeal malignant (surgery:
solid tuberous pear-shaped tumor, 10x11x10 cm, top of the tumor is like fish meat with
degradation and contains regional lymph nodes 0.5 cm in diameter); prenat at 38 wks,
urinary bladder anomaly. Mat age 19 yrs, gravidity 1.

LHHUIILKA 00J1aCTh

I30p0Bani — O aHomTiaHi BariTHOCTI (6 0¢i0)

2002; f; LB; 37 wks; Bwt 1800 g; TER, sacro-coccygeal. Mat age 22 yrs, gravidity 1.
2002; m; ToP; 25 wks; Bwt 220 ¢g; TER, sacro-coccygeal; prenat at 18 wks, TER in
coccygeal area of spine, breech presentation. Mat age 28 yrs, gravidity 1.

2003; f; LB; 40 wks; Bwt 3200 g; TER, sacro-coccygeal; prenat oligohydr. Mat age 19 yrs,
gravidity 1.

2004; f; LB; 38 wks; Bwt 3750 g; TER of thymus; prenat at 37 wks, polyhydr,
hydrothorax, ascites. Mat age 33 yrs, gravidity 3.

2005; f; ToP; 18 wks; Bwt 220 g; TER, sacro-coccygeal; prenat at 18 wks, TER in
coccygeal area of spine 58x43 mm. Mat age 30 yrs, gravidity 2.

2008; f; LB; 39 wks; Bwt 4370 g; TER, sacro-coccygeal. Mat age 28 yrs, gravidity 2.

JSh00i1

2005; m; ToP; 18 wks; Bwt 220 g; THAB R, R liver lobe eventrated; TER, sacro-
coccygeal (7 cm in diameter, incl liver, cerebral, cartilaginous tissues); apl diaphr; prenat at
18 wks, fetal death, sacro-coccygeal TER. Mat fibromyoma of uterus, carbon monoxide
poisoning. Mat age 30 yrs, gravidity 3.

Kainiuni onucu ocio 3 NTD, ompasionesne, anomasisiMu CTIHKH Tijla Ta iHIIUMH aHOMAJIiISIMU

BoaunHcbka 00J1acTh

ov-1 2002; u; SA; 17 wks; AN; OM; prenat 15 wks; mat age 48 yrs.

ov-2 2003; m; LB; 35 wks; Bwt 2100 g; at b OFC 30 cm, 3rd pct; suspected Meckel-Gruber
complex; ENC frontal; sacral rachischisis; OM; MIC; CL/P central; Meckel
diverticulum; bilat polycys kidney; bilat cryptorchidism; hyposp penile; micropenis; prenat
25 wks, oligohydramnios, chorioamnionitis; died at 9 d post surgery; autopsy: same
malformations plus creberal edema; mat age 38 yrs, gravida 5; placenta 390 g.

ov-3 2004; f; ToP; 24 wks; AN; OM; prenat 20 wks; mat age 18 yrs, gravida 1.

ov-4 2005; u; ToP; 18 wks; SB unspecified, meningoencephalocele; OM; prenat at 14 wks; mat
age 20 yrs, gravida 1.

ov-5 2008; m; ToP; 20 wks; Bwt 650 g; ENC occipital; OM; int hydroceph; prenat at 18 wks,
hydroceph, hypopl cerebellum, ENC, OM; mat age 35 yrs, gravida 3.

ov-6 2009; f; ToP; 22 wks; Bwt 320 g; CRA (AN+rachischisis); OM; prenat at 20 wks, AN,
rachischisis, OM; mat age 27 yrs, gravida 1.

ov-7 2000; f; ToP; 25 wks; Bwt 530 g; INIEN; OM; CL/P bilat; pulm hypopl; trilocular heart;
ectopic spleen and kidney; L clubfoot; prenat at 22 wks; mat age 22 yrs, gravida 2.

ov-8 2001; u; ToP; 23 wks; SB; OM; prenat at 20 wks; mat fam two ectopic pregnancies and
infertility; mat age 26 yrs, gravida 1.
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XMeJabHUIBKA 00J1aCTh

ok-1 2004; m; ToP; 19 wks; TW dichorionic; acardia; AN, OM; agen spleen; amelia, upper L;
mOPH; liver agen; anotia L; tetraoligodactyly; prenat at 19 wks; mat age 22 yrs.

ok-2 2006, f; ToP; 22 wks; SB lumbar; OM; prenat at 19 wks; prev preg 2005 - TOP (SB lumbo-
sacral); mat age 39 yrs, gravida 5.

ok-3 2008, u; ToP; 14 wks; CRA; OM; prenat at 12 wks; mat age 26 yrs, gravida 1.

ok-4 2006, f; ToP; 16 wks; CRA; OM; prenat at 16 wks; mat age 23 yrs; gravida 2.

ok-5 2003, f; ToP; 19 wks; INIEN; OM; prenat at 19 wks; mat age 26 yrs, gravida 3.

ok-6 2003; f; ToP; 20 wks; CRA; OM,; prenat at 20 wks; mat age 24 yrs, gravida 2.

ok-7 2009; u; SA; 20 wks; SB, lumbar; OM; amb genitalia; talipes calcaneovalgus; prenat at 18
wks; mat age 27 yrs, gravida 3.

PiBHeHCHKA 00J1aCThH

Crocrepexennss 2000-2009 pokis: c-3; f-2, 4-8; g-4; h-1; h-3; I-5; m-2; m-5; m-6 omnucani Ha
MOTIEPETHIX CTOIHKAX.

KIHEID
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ABSTRACT This population-based descriptive epidemiol-
ogy study demonstrates that rates of conjoined twins, teratomas,
neural tube defects, microcephaly, and microphthalmia in the
Rivne province of Ukraine are among the highest in Europe. The
province is 200 km distant from the Chornobyl site and its
northern half, a region known as Polissia, is significantly pol-
luted by ionizing radiation. The rates of neural tube defects,
microcephaly and microphthalmia in Polissia are statistically
significantly higher than in the rest of the province. A survey of
at-birth head size showed that values were statistically smaller
in males and females born in one Polissia county than among
neonates born in the capital city. These observations provide
clues for confirmatory and cause-effect prospective investi-
gations. The strength of this study stems from a reliance on
international standards prevalent in Europe and a decade-long
population-based surveillance of congenital malformations in
two distinct large populations. The limitations of this study, as
those of other descriptive epidemiology investigations, is that
identified cause-effect associations require further assessment
by specific prospective investigations designed to address specific
teratogenic factors.

Key Words: blastopathies, Chornobyl, congenital malformations,
ionizing radiation, sex ratio

INTRODUCTION

The 1986 Chornobyl disaster in Ukraine (Chernobyl in Russian) is
among the largest man-caused disasters and has impacted and con-
tinues to impact human health, ecologic integrity, and the social
welfare of multiple generations of culturally and ethnically diverse
large populations. Some have called the Chornobyl tragedy a
“natural experiment” and as pointed out by Garruto et al. (1999)
such events represent unique opportunities for studying biomedical
processes, disease etiology, and pathogenesis in populations with
diverse ethnic and genetic structures, living under special circum-
stances. This report summarizes the results of an investigation
aimed at determining population-based rates and patterns of con-
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This investigation is dedicated to past, present and future children in
Ukraine and Japan.

genital malformations (CM) in the Rivne province of Ukraine
during the 2000-2009 decade. Although two concurrent identi-
cal CM population-based surveillance programs are ongoing in
Khmelnytsky and Volyn provinces, which adjoin Rivne, this report
is focused on observations in the latter province. The term
“blastopathies” appears in the title of this report to stress that the
CM reported are present prior to the embryonic implantation and
organogenesis, a notion elaborated upon later. To our knowledge,
there are no other population-based long term investigations of CM
rates and patterns relying on international methods, focusing on
an area relatively proximal and heavily impacted by ionizing radia-
tion (IR) from the 1986 Chornobyl disaster (Fig. 1). The northern
half of the Rivne province is a region of forested wetlands known
as Polissia, which is inhabited by a native population known as
Polishchuks. Coincidentally, the fallout of Chornobyl IR impacted
mostly the Rivne-Polissia zone henceforth referred to as Rivne-P or
simply Polissia (note that there are also Polissia regions in Volyn,
Zhytomyr and Kyiv provinces). The non-Polissia regions hence-
forth referred to as Rivne-nP were less impacted by Chornobyl IR.
Noteworthy is that reports on the subject rarely point out contrasts
between Rivne-P and Rivne-nP regions (Likhtarev etal. 1996,
2000; Zamostian et al. 2002). Polissia may be referred to as the
Prypiat Marshlands or in older medical literature as Polisie,
Poliesia, Polessky, and Polesie.

In this report, unless indicated otherwise, Polissia solely refers to
Rivne-P, which is described in some detail in the Data Supplement.
It is sufficient to underscore here that the native people of Rivne-P
are known as Polishchuks and that they represent a population
isolate surviving mostly by consumption of locally grown products,
foods and fuels inherently contaminated by nuclides. Polishchuks
continue to inhale and ingest nuclides and among whom, a growing
proportion of individuals are exposed since birth. Furthermore, a
growing proportion of pregnant Polishchuk women have them-
selves incorporated nuclides to which all of their conceived children
are exposed prenatally. The large size and well defined nature of the
Polishchuk population facilitates long term studies of the health and
teratogenic impacts of protracted exposures to low levels of IR.

In this report, we confirm and expand previous studies in Rivne
that demonstrated elevated population-based rates of CM and
include initial results of a series of surveys that may reflect impacts
of IR among other causes (Yuskiv et al. 2004; Wertelecki 2010).
To sustain in Rivne and two adjoining provinces (Volyn and
Khmelnytsky) ongoing population-based CM monitoring systems,
which uphold international standards and international partnership,
we established OMNI-Net, a not for profit international organization
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Regions

[ Polissia soils

B Designated Chornobyl impacted zones

[J nonPolissia

& Nuclear power plants

30 km radius
Q zones

M Rivne city (provincial capital)

Distant Polissia Counties
1 - Zarichne
2 — Dubrovytsia
3 — Rokytne
Other sites
Fig.1 Schematic representation of Rivne
province counties indicating those with
soils characteristics of a region called
Polissia and those counties designated
as impacted by Chornobyl ionizing
radiation. Also shown is the area of
“distant” Polissia, the location sites of
nuclear power plants and the trajectory
of major rivers of the region.

O - Ostroh County

registered in Kyiv, Ukraine (Wertelecki 2006). This report primarily
concerns observations in Rivne, which are occasionally expanded by
observations in the two adjoining provinces. Among the goals of the
OMNI-Net is to promote and maintain international research and
humanitarian partnerships intended to define causes, and to promote
treatments to minimize and prevent CM. In Rivne, the OMNI-Net
center is co-located with the Clinical Genetics and Prenatal Fetal
Ultrasonography Services of the Provincial Diagnostic Center of the
Rivne province, henceforth referred to as OMNI-Net or Diagnostic
Center. Our confidence in the significance of the observations we
report not only rests in the confirmation of two previous analyses but
also on a concurrence of favorable circumstances in Rivne that foster
and sustain the ongoing population-based CM surveillance process
integrated with clinical services and public health programs.

METHODS AND DATA COLLECTION

In 1999, we designed and tested a birth medical report to concur-
rently fulfill Ministry of Health, provincial health care, and CM data
collection needs. The scope and procedures of CM data collection
and analysis are consistent with those upheld by the EUROCAT
(European Surveillance of Congenital Anomalies) and ICBDSR
(International Clearinghouse for Births Defects Surveillance and
Research) consortia of which OMNI-Net became a full partner.
Following approval by Ukrainian health authorities, formal CM
population-based data collection started in 2000 and is ongoing.
Rivne neonatologists are mandated by health authorities to person-
ally complete a medical birth document that is equivalent to an
expanded birth certificate. This investigation is focused on the
population-based frequencies of eight CM collectively referred
to as core-CM (cCM). Occasionally, five of these eight cCM are
referred to as a pentad-cCM composed of conjoined twins (CTW),
teratomas (TER), neural tube defects (NTD), microcephalies
(MIC), and microphthalmias (mOPH), or as a triad-cCM composed
of omphaloceles (OM), gastroschises (GASTR), and urinary
bladder exstrophies (BLEXTR), respectively. Two sentinel or index
CM, cleft lip with or without concurrent cleft palate (CL/P) and
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Down syndrome are presented separately (Table S1d). The frequen-
cies of other CM and malformation complexes mentioned are not
population-based. Descriptions and patterns of Fetal Alcohol Spec-
trum Disorders (FASD) reflect collaborative investigations in part-
nership with investigators sponsored by the Collaborative Initiative
on Fetal Alcohol Spectrum Disorders (CIFASD) promoted by
the National Health Institute on Alcohol Abuse and Alcoholism
(NIAAA). Occasionally, observations stemming from mirror CM
surveillance systems in two provinces that adjoin Rivne (Volyn
and Khmelnytsky) are included. A companion Data Supplement
includes a list of abbreviations, supplemental tables and figures
indicated by a prefix (S), as well as individual summaries of
clinical highlights, clues to which are inserted in the text between
parentheses.

Definitions of ¢cCM and other CM are those instituted by
EUROCAT supplemented as needed by those found in authorita-
tive reviews (Willis 1962; Warkany 1971; Warkany et al. 1981;
Stevenson & Hall 2006). Regarding gastroschisis and other abdomi-
nal schises, criteria presented by Mastroiacovo et al. (2007) also
apply. The computed NTD subcategories are encephaloceles, anen-
cephaly, iniencephaly, cranio-rachis-schisis or anencephaly-spina
bifida, and spina bifida. Spina bifida is further subcategorized as
cervical, thoracic, and lumbo-sacral-coccygeal on the basis of the
highest level and extent of the anomaly. These subcategories are
combined into three groups, cephalad-NTD, spina bifida-NTD, and
encephaloceles. The cephalad-NTD group includes anencephaly,
iniencephaly and cranio-rachis-schisis. Microcephaly implies an
occipital-frontal circumference of at least 3 standard deviations
(SD) below the mean. When the number of observations permits,
c¢CM are categorized as isolated and the rest as syndromic or not
(Tables 1, Slc).

To convey the notion that conjoined twins, teratomas, NTD,
OM, and BLEXTR arise prior to embryonal implantation, we
may refer to these cCM as “blastopathies”. In the same spirit, those
blastopathies associated with body wall defects can be referred to as
“celosomias”. Regarding Down syndrome, and CL/P, these may be
referred to as “sentinel” CM.
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Table 1 Population-based rates of unduplicated individuals and male-female (MF) proportions and ratios (M:F) of selected congenital
malformations among live births in Rivne, Ukraine (2000-2009)!

Sex
Categories n Rate Unk® M F M: P
Live births 145 437 28 75292 70 117 1.07
Neural tube defects (NTD) 309 21.2 66 114 129 0.88
Cephalad? 116 8.0 34 32 50 0.64#%*¢
Anencephaly 66 4.5 21 20 25 0.80
Isolated 62 4.3 19 20 23 0.87
Cranio-inien-rachis-schisis* 50 34 13 12 25 0.487##4
Isolated 35 24 8 10 17 0.59
Spina bifida cervico-thoracic 21 1.4 2 13 6 2.17
Isolated 18 1.2 2 11 5 2.20
Spina bifida lumbo-sacral 126 8.7 16 58 52 1.12
Isolated 112 7.7 12 51 49 1.04
Spina bifida site unknown 15 1.0 4 2 9 0.22%¢
Isolated 15 1.0 4 2 9 0.22%¢
Spina bifida combined 162 11.1 22 73 67 1.09
Encephalocele 31 2.1 10 9 12 0.75
Isolated 23 1.6 7 5 11 0.45
Microcephaly? 68 4.7 - 32 36 0.89
Isolated 22 1.5 - 6 16 0.38*f
Microphthalmos® 24 1.7 - 11 13 0.85
Isolated 12 0.8 - 6 6 1.00
Omphalocele’ 38 2.6 12 20 6 3.33%*2
Isolated 22 1.5 8 11 3 3.67+
Gastroschisis 40 2.8 5 16 19 0.84
Isolated 38 2.6 5 15 18 0.83
Urinary bladder exstrophy?® 13 0.9 - 7 6 1.17
Isolated 12 0.8 - 7 5 1.40
Conjoined twins’ 7 0.5 2 1 4 0.25
Isolated 5 0.3 2 - 3 n/c
Teratomas 10 0.8 3 1 6 0.17
Isolated 10 0.7 3 1 6 0.17
Sacro-coccygeal 9 0.6 3 1 5 0.20
Isolated 9 0.6 3 1 5 0.20
All 509 35.0 88 202 219 0.92
Isolated 386 26.5 70 145 171 0.85%#

* ok wkkindicate P-values of <0.05, 0.01, 0.001.

1See footnotes in Table 2.

“Unknown sex.

°M : F ratios are not counted for categories with less than five individuals of either sex.

OR P CL
c 0.60 0.014 0.37, 0.95
d 0.45 0.014 0.20, 0.92
e 0.21 0.025 0.02, 1.00
f 0.35 0.018 0.11, 0.94
g 3.11 0.008 1.20, 9.45
h 3.42 0.039 0.90, 19.1
i 0.79 0.021 0.63, 0.99
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Data collection

Routine data collection is initiated by trained neonatologists who
examine every liveborn and complete Part A of the birth document
and Part B in the event that CM or dysmorphic signs are noted.
Regarding stillbirths, obstetricians complete the birth document.
Legal interruptions of pregnancies between 12th and 22nd weeks
of gestation are registered separately. Part A of the birth document
provides information about parents, conception, pregnancies,
current gestation, birth measurements, and health status of every
newborn. In Part B are recorded descriptions of anomalies in suf-
ficient detail to fulfill reporting requirements by the Ministry of
Health of Ukraine and parameters reported to EUROCAT. Training
and formal interactions with neonatologists are at least twice yearly
and with obstetricians quarterly in the context of reviews of prena-
tal fetal examinations. Reported CM or dysmorphic features are
reviewed by OMNI-Net clinical geneticists and for the most part
trigger tele-consultations and clinical referral of patients for further
examinations. Parts A and B of the birth document are incorporated
into individual clinical records. Clinical records integrate all other
medical information concerning the patient, the parents, and rela-
tives with disregard of the patient’s age. Summaries of clinical
records of patients with cCM are included in the Data Supplement.
The monitoring of CM in Rivne is an active surveillance system.
Twice yearly, children under state care in children’s homes (former
orphanages) are examined by OMNI-Net clinicians. Active search
of CM also includes review of admissions to pediatric services,
autopsies, and requests for social assistance programs related to
childhood disabilities. Family histories are collected routinely from
all individuals seeking clinical services from OMNI-Net clinicians.
Currently, nearly 70% of pregnant women in Rivne seek prenatal
clinical services at the Diagnostic Center generally between 18th—
20th weeks of gestation. Virtually all assessed pregnant women
agree to undergo fetal ultrasonographic examinations. Also, preg-
nant women are routinely screened concerning nutrition patterns
and alcohol consumption and a substantial proportion agree to
participate in clinical investigations sponsored by CIFASD alluded
to earlier (Arenson et al. 2010; Mattson et al. 2010). Since 2008,
pregnant women are urged and most agree to undergo whole body
counts of Bq reflecting levels of incorporated *’Cs. The procedures
adhered to are approved by the provincial health authorities and the
Ethics Committee of the Lviv National Medical University.

Surveys of teratogenic risk factors

We include in this report initial results of ongoing surveys focused
on three known teratogenic risk factors in Rivne: isonomy as an
index of elevated rates of consanguinity among the rural isolated
Polishchuk native population in Rivne-P, the patterns of alcohol
consumption by pregnant women, and the incorporated levels of IR
by pregnant women and ambulatory patients. Regarding consan-
guinity, a survey of isonomy rates of family names (surnames)
assigned to all neonates was computed in every county in Rivne.
Isonomy rates are computed as the aggregate frequency (percent-
age) of the five most common family names in each county in
Rivne. Other methods are either described in this section or in
footnotes of the corresponding figures and tables presenting results.
Information regarding nutrition and alcohol consumption is rou-
tinely requested from pregnant women seeking medical services
from the Rivne Diagnostic Center. In addition, all patients are
routinely asked to voluntarily participate in an expanded survey of
nutritional habits, sources of inhalation of wood smoke or dust, and
consumption of alcohol as well as to voluntarily undergo whole
body counts of their incorporated '¥’Cs levels. These recordings are
obtained by use of a single officially-calibrated device operated by
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the Rivne Diagnostic Center staff. An additional survey determined
incorporated '*’Cs and *°Sr by potato plants grown in P.

Case-by-case review, categorization and computation of rates
After areview by at least two clinical geneticists, an individual with
a CM is included in the analyses. Singletons and non-singletons,
live born or stillborn (fetal death after the 22nd week of gestation)
and instances of interruption of pregnancy are included in the analy-
ses, both by OMNI-Net and EUROCAT. Rivne cCM population-
based rates are computed in dual terms; as unduplicated individuals
or u-rates or as overall rates or t-rates. Implicitly and as shown in
Tables 1,2, and Sla,b, u-rates may be lower than corresponding
t-rates in function of individuals with multiple cCM (Tables
5,10,11, S2). EUROCAT and most of the literature on the subject
report t-rates. Comparisons of Rivne with EUROCAT t-rates are
calculated on the basis of 10 000 births. Frequencies within Rivne
are in u-rates and t-rates computed on the basis of 10 000 live births.
To compute u-rates, an individual with multiple core-CM is repre-
sented in the first applicable cCM category in a priority or hierar-
chical sequence (NTD, MIC, mOPH, OM, GSTR, BLEXTR, CTW
and TER). All individuals with NTD are represented only in this
category regardless of any other associated CM. The group of
individuals with MIC excludes those with NTD and the group
of those with mOPH excludes individuals who have either NTD or
microcephaly, and so on. Male-Female proportions (M-F) or ratios
(M : F) are presented when there are at least five known individuals
of either sex.

Statistical comparisons are included in various tables particularly
for their descriptive values. We rely on the one-tailed Fisher’s exact
test, Cochran-Mantel-Haenszel and Breslow-Day tests and for head
circumference data analysis on methods as described by Wang and
Wertelecki (2013). We chose a significance level of 0.05 and test an
alternative hypothesis that the risk is higher in Rivne-P than in
Rivne-nP. The P-values and 95% confidence intervals are computed
using SAS 9.2 software (http://www.sas.com/). Generally, the CM
rates observed in Rivne are compared with rates from elsewhere
reported to EUROCAT, ICBDSR and rates based on analyses of
MACDP data (Metropolitan Atlanta Congenital Defects Programs
of the Centers for Disease Control and Prevention) or population-
based studies. Regarding health effects of exposure to low levels of
IR, the core reference source is the BEIR V report (1990).

RESULTS

Among 145 437 live births in Rivne between 2000 and 2009 are
included 2348 (1.61%) infants with anomalies noted before one
year of age. This analysis concerns eight congenital malformations
henceforth referred to as a group of cCM that includes conjoined
twins, teratoma, NTD, microcephaly, mOPH, OM, gastroschi-
sis, and exstrophy of the bladder. In the Tables 1,2 are shown
population-based rates of unduplicated individuals (u-rates) of cCM
and male-female proportions (M-F) as well as ratios (M : F) and the
actual numbers of observed individuals are shown in Tables S1b
and S2 and other companion tables.

The overall M:F ratio in Rivne is 1.07 and in Rivne-P
and Rivne-nP is 1.08 and 1.07 respectively (Tables 1 and S2). The
relative frequencies of mothers in Rivne-P and Rivne-nP who are
under 20 years of age are 8.98% to 9.92%, respectively, and of
mothers who are at least 35 years old are 8.87% to 6.75%, res-
pectively. It is beyond the scope of this report to address other
demographic characteristics in Rivne-P or Rivne-nP.
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Table 3 Highest population rates® in Europe (2005-2009)° of four congenital malformations (including percent of NTD-impacted termi-
nated pregnancies)® compared to rates in Polissia and non-Polissia regions of Rivne Province, Ukraine (2000-2009)

Neural tube defects Microcephaly Microphthalmia Conjoined twins

25.96 (51)° Polissia 6.35 Polissia 3.57 Polissia 0.55 Rivne

16.33 (68) non-Polissia 5.35 Wales 1.63 Wales 0.49 North England

14.47 (81) N. England 5.03 South-West England 1.51 Dublin 0.35 Wales and Wessex

13.60 (84) Wales 4.52 Valencia 1.22 N Netherlands and 0.31 E. Midlands and
non-Polissia South Yorkshire

12.77 (87) Paris 3.88 Basque C. (Spain) 1.21 South-West England 0.26 Wiekopolska

“Rate per 10 000 births of congenital malformations (not individuals) inclusive of live births, fetal deaths of 20 or more weeks of gestation
and termination of pregnancies.

"Rates reported by full member registries located in Europe who reported at least 30 000 births during the 2006-2008 and at least 30
instances of neural tube defects (NTD). These criteria were met by the 19 registries shown. Excluded were registries from Zagreb (Croatia),
Odense (Denmark), Strasbourg (France), Mainz (Germany), Cork and Kerry (Ireland), SE Ireland, Malta, Barcelona (Spain), Vaud
(Switzerland); South Portugal. Excluded are registries from Saxony-Anhalt (Germany) and Styria (Austria) whose data are under review.
Ukraine is excluded and instead, rates from Rivne province in Ukraine subdivided as Polissia and non-Polissia regions are presented. The
rates are calculated adhering to EUROCAT methods. Eurocat data are accessible on the web-site. Note: EUROCAT occasionally introduces

data updates. The data shown above was accessed on 29 November 2013.

‘Percent of pregnancy terminations.

In Rivne, large proportions of pregnancies associated with cCM
are detected prenatally and are medically interrupted. In Polissia,
during the first and second 5-year study periods, 69% and 88% of
NTD were detected prenatally, respectively. In nP the percent was
82-97%. Many of these NTD related pregnancies were medically
interrupted; in Polissia, during the first and second 5-year periods,
47% and 55% respectively and in Rivne-nP the percent was 59-75%,
respectively (Data Supplement). The above described temporal and
Rivne-P-nP contrasts reflect, in our view, a gradual introduction of
upgrades of technical resources combined with cognitive enhance-
ments, particularly in the sphere of fetal ultrasonography. These
trends spread from the capital city where OMNI-Net is located
toward the peripheries such as the most distant northern counties in
the Polissia region. The frequency of NTD-related pregnancy termi-
nations across Europe compared with Polissia and Rivne-nP are
summarized in Table 3 and in Table S5, which also include observa-
tions concerning OM and data from most partners of EUROCAT.
The frequency of terminations of OM-related pregnancies is consist-
ently lower than terminations of NTD-related pregnancies. The
terminations of NTD-related pregnancies in Rivne-P are the lowest
reported to EUROCAT. These comparisons sustain our view that
higher rates of prenatal detection are not a basis for the pentad-cCM
rates in Polissia to be among the highest in Europe.

Concerning other temporal contrasts of CM frequencies in
Rivne-P and Rivne-nP, while the overall frequencies of cCM, NTD,
and spina bifida are statistically significantly higher in P during both
5-year study periods, the frequencies of cranio-inien-rachis-schisis,
MIC, and mOPH are statistically significantly higher only during
the second 5-year study period. However, it is also evident that the
frequencies of all of these cCM are higher in P during the first and
second study periods. This fact, in our view, is biologically signifi-
cant although in some instances such contrasts do not reach statis-
tical significance, which is at least in part due to a limited number
of observations (Table S1a,b).

NTD
In Rivne, there are 309 individuals with NTD, of whom 31
(10%) have an encephalocele (Table 1 and S1b). The prevalence of

encephaloceles is similar in Polissia and Rivne-nP. The overall
M-F proportion in Rivne among non-syndromic encephaloceles
is 7-12 (Table S9). To provide sufficient data to compute sub-
categories of encephaloceles, an analysis expanded to include
encephaloceles observed in Rivne and two adjoining provinces
where the t-rates are 2.13 and 1.54, respectively. Among 63 non-
syndromic encephaloceles, 41 (65%) were occipital and the M-F
proportion was 10-18 (Table S9).

In Rivne, and in contrast to encephaloceles, NTD subcategories
are statistically significantly more frequent in Polissia. The overall
M : F ratio in Rivne is 1.07 compared to 0.64 among those with
cephalad-NTD and 1.09 among those with spina bifida, respec-
tively. Another NTD preferential association is with OM noted in
4.5% of individuals or conversely in 25% of individuals with OM.
An analysis of this association noted in Rivne and the two adjoining
provinces demonstrates that it is the strongest among instances
of cephalad-NTD (Table S7). The association was noted in 1.8%,
29%, 9%, 3.2% and 2.3% among 223, 17, 85, 62 and 280 instances
of anencephaly, iniencephaly, cranio-rachis-schisis, “high” spina
bifida (above the first lumbar vertebra), and lumbo-sacral spina
bifida, respectively. In Rivne, a female prevalence was evident
among the cephalad-NTD-OM and absent among those with spina
bifida-OM associations where the M-F proportions were 2-9 and
3-2 respectively.

The 14 instances of NTD-OM preferential associations or dyads
is indicative of a significantly higher risk for individuals to have this
association (P < 0.001, odds ratio in Rivne-P is 93.12 and the 95%
confidence limits are from 23.28 to 273.05; in Rivne-nP, the odds
ratio is 268.81 and the 95% confidence limits are from 106.24
to 648.18). The Cochran-Mantel-Haenzel and Breslow-Day tests
show that the strength of the NTD-OM association is similar in
Polissia and Rivne-nP (P-value = 0.1157), and that the overall risks
are still very significant (P-value <0.0001; OR = 174.95; 95% CL,
95.59 to 325.79). Another NTD preferential association is with
twinning, which was noted in eight individuals or 2.6% of NTD
instances (Table S4). A tendency to engender twinning events is
also evident among relatives of NTD patients, in particular if
maternal (Fig. 3).
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Table 4 Individuals® with prevalent malformation syndromes associated with microcephaly in Rivne Province (2000-2009)

Polissia Non-Polissia Rivne Province
Sex Sex Sex
Category* Rate* All M F Rate All M F Rate All M F
FASDP 5.1 37 19 18 5.7 42 25 17 54 79 44 35
Included in alternative categories 1.4 10 7 3 1.5 11 6 5 1.4 21 13 8
among Microcephaly 1.2 9 7 2 1.5 11 6 5 1.4 20 13 7
PATAU SYNDROME/TRISOMY 13 n/c 9 5 4 n/c 11 8 2 n/c 20 13 6
Included in alternative categories n/c 8 5 3 n/c 9 6 2 n/c 17 11 5
Holoprosencephaly n/c 5 3 2 n/c 6 4 1 n/c 11 7 3
Microphthalmia n/c 2 1 1 n/c 1 1 n/c 3 2 1
Omphalocele n/c 1 1 n/c 1 1 n/c 2 1 1
Microcephaly n/c 1 1 n/c 1 1
HOLOPROSENCEPHALY® n/c 13 8 5 n/c 23 12 7 n/c 36 20 12
Associations
and Microcephaly* n/c 2 n/c 1 1 n/c
and Microphthalmia® n/c 3 2 1 n/c 2 1 1 n/c 5 3 2
and Teratoma’ n/c 1 n/c 1 1

“In contrast to Table 2 and its derivatives where individuals are only represented once, in this table the rate is calculated as total impacted
individuals who may be represented in several malformation categories (shown in capital letters). Individuals represented in sub-categories
are mutually exclusive. Also note an alternative presentation of similar data in Table 4,5 and clinical summaries of all individuals contained

in the Data Supplement. M indicates males and F indicates females.

"FASD, Fetal Alcohol Spectrum Disorders.
‘Includes Patau syndrome (see above).

dIncludes one individual (hol-6) with holoprosencephaly-microcephaly-microphthalmos association.

°Excludes above individual (hol-6).

‘Included one individual with cervico-faringeal teratoblastoma (neo-1).

n/c, not computed.

Microcephaly u-rates and t-rates are summarized in
Tables 1,2,4,5 and S1b,2. The Rivne u-rate of 4.7 reflects the ascer-
tainment of 68 unique individuals with microcephaly inclusive of
instances of concurrent mOPH and exclusive of instances associ-
ated with holoprosencephaly or NTD. The u-rates in Polissia and
Rivne-nP are 6.1 and 3.3, respectively, which represents a statisti-
cally significant contrast (Table 2 above). Among individuals with
microcephaly, female prevalence is most evident in instances of
isolated microcephaly where the M-F proportion is 616 (Table 1).
In contrast, there is no female prevalence among those with
syndromic microcephaly including instances of FASD or Patau or
trisomy 13 syndromes. There are 30 individuals with mOPH who
are not concurrently microcephalic, 12 of whom have no associated
CM. Among these 30 individuals, 22 and eight are from Polissia
and Rivne-nP, respectively, which represents a statistically signifi-
cant contrast. Concerning sex prevalence, the observed M-F pro-
portions are equivocal. In Table 4, syndromes and CM complexes
often associated with microcephaly and/or mOPH are shown.

In Table 5, we present the instances and t-rates of microcephaly
and/or mOPH associated with holoprosencephaly, FASD and
Patau-trisomy 13 complexes.

Among 71 individuals with microcephaly, 28% represent
instances of FASD and 1.4% represent Patau syndrome. From a
perspective of FASD, 75% of individuals did not meet the strict
definition of microcephaly adopted for this investigation (3 SD
below norm). However, these individuals may have lesser degrees
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of microcephaly or reductions of head circumferences. Among 36
individuals with holoprosencephaly, 22% had concurrent micro-
cephaly, mOPH or both and furthermore, nearly 50% of indivi-
duals with Patau syndrome had concurrent holoprosencephaly.
These observations are among the reasons for the exclusion of
holoprosencephaly from computations of microcephaly u-rates
reported in Tables 1,2. In summary, instances of isolated micro-
cephaly represent 32% and instances associated with non-
syndromic CM represent another 25% (Table S1b and Data
Supplement).

Regarding alcohol teratogenesis, a survey of alcohol consump-
tion by pregnant women demonstrated, as summarized in Table 6,
that alcohol consumption during pregnancy was least prevalent in
Polissia and most prevalent in the eponymous capital cities of Rivne
and Khmelnytsky. Furthermore, as shown in Table S3 the frequency
of instances of FASD is higher in Rivne-nP than in Polissia.

Microcephaly may be caused by autosomal recessive and other
genetic mutations as well as by teratogenic impacts such as from
IR or alcohol, among other environmental insults. In anticipation of
prospective investigations oriented to determine the pathogenesis
and etiology of microcephaly and other cCM, there are several
ongoing surveys in Rivne. Concerning genetic mutations, initial
results of a survey of isonomy rates of family surnames assigned to
all neonates in every county in Rivne are summarized in Figure S1
where the highest rates are evident in the most northern counties of
Polissia.
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Table 5 All individuals with microcephaly and associated anomalies in Rivne Province, Ukraine (2000-2009)*

Polissia Non-Polissia Rivne Province
Sex Sex
Category* All Rate* M F All Rate M F All Rate M:F
MIC (all individuals)® 46 6.4 22 24 25 34 13 12 71 4.9 0.97
MIC (no HOLOP, no mOPH)® 26 3.6 10 16 10 1.4 4 36 2.5 0.64
Isolated 12 1.7 3 9 8 1.1 3 5 20 14 0.43
MIC and HOLOP (no mOPH)* 1 n/c 1 1 n/c 1 2 n/c n/c
Isolated 1 n/c 1 1 n/c n/c
MIC and mOPH (no HOLOP)* 3 n/c 3 3 n/c n/c
Isolated n/c 2 2 n/c n/c
MIC and mOPH and HOLOP* n/c 1 1 n/c n/c
Syndromic MIC 15 2.1 10 5 14 1.9 8 6 29 2.0 1.64
Patau Syndrome 1 n/c 1 1 n/c n/c
FASD! 9 1.2 7 2 11 1.5 6 5 20 1.4 1.86
mOPH (no MIC) (all individuals) 22 3.0 10 12 8 1.1 4 4 30 2.1 0.88
mOPH (no HOLOP)® 16 2.2 9 5 0.7 2 3 21 1.4 0.75
Isolated 8 1.1 5 3 4 n/c 1 3 12 0.8 1.00
mOPH and HOLOP* 2 n/c 1 1 2 n/c n/c
Isolated 1 n/c 1 1 n/c n/c
Syndromic mOPH 6 0.8 3 3 1 n/c 1 7 0.5 n/c
mOPH and Patau Syndrome*® 5 0.7 3 2 1 n/c 1 6 0.4 n/c

*Statistically significantly higher t-rates in Polissia are noted among all MIC individuals (P-value 0.008; OR 1.86; CL 1.12, 3.16); among
MIC excluding HOLOP and mOPH (P-value 0.005; OR 2.63; CL 1.23, 6.10); among mOPH excluding MIC (P-value 0.008; OR 2.78; CL
1.19,7.21); among mOPH excluding HOLOP (P-value 0.01; OR 3.23; CL 1.13, 11.3); and nearly significantly higher rates among syndromic

mOPH (P-value 0.06; OR 6.06; CL 0.73, 278.6).

“Individuals may be represented in various categories. Unduplicated individuals are presented in Table 2 and further information is given

in the Data Supplement.
®Includes 4 individuals with mOPH.
°Excludes associated syndromic malformations.

YIncludes one individual (s-2) with concurrent MIC-FASD-mOPH.
“Includes two individuals with mOPH-Patau-HOLOP combination (hol-22, 23).
F, female; FASD, fetal alcohol spectrum disorder; HOLOP, holoprosencephaly; M, male; M : F, male : female ratio; MIC, microcephaly;

mOPH, microphthalmia; n/c, not computed.

Concerning IR, an analysis of whole body counts of incorporated
137Cs obtained from 6026 pregnant women shows that the highest
levels are found among those who reside in the same three north-
ernmost counties of Rivne-P with the highest isonomy rates. The
actual IR levels incorporated by pregnant women, by site of resi-
dence, are illustrated in Table 7 and in Figure S2 of the Data
Supplement. In terms of official IR protection standards, 48% of
pregnant women residing in northern counties of Polissia incorpo-
rated '’Cs above the maximum permissible level. The analysis
of 12 327 and 6706 recordings obtained from ambulatory pediatric
and adult male patients demonstrates that 12% and 6%, respec-
tively, incorporated *’Cs above official norms.

Taking into consideration the high consumption by the Polissia
population of locally grown potatoes, the results of a survey of
incorporated IR by these plants shown in Table 8 are of interest. An
analysis of dry stems of potato plants shows *’Cs and *Sr incor-
porated levels by these plants in approximately 2:1 proportions.

Table 9 illustrates major sources of incorporation of nuclides by
pregnant women in Polissia. Main sources of inhalation are from

smoke and dust and sources of ingestion are from the use of water
from shallow water-wells and consumption of locally produced
nutrients. The calculated levels of '*’Cs ingested daily are 268 Bq or
above the declared daily upper limit of 210 Bq by the Ministry of
Health (Decree 106, 1991).

The current analysis of microcephaly defined as an occipito-
frontal circumference (OFC) at least 3 SD below norms excludes
lesser degrees of head size reductions. To assess this omission, we
analyzed birth weights and at-birth OFC measurements obtained
from all infants born in a Polissia county (Zarichne) and Rivne city
located in Rivne-nP. The analysis compared 2476 male and 2305
female infants born in Zarichne county with 13 086 male and
12 155 female infants born in Rivne city. The physiologic slightly
larger birth weights of male infants were evident among infants
from the Rivne-P and Rivne-nP sites. As shown in Figure S3, sex-
specific birth weights in Rivne-nP and Rivne-P were similar. On the
other hand, the occipito-frontal head circumferences (OFC) of the
same infants were smaller among those from Polissia (Fig. 2).
Analyses limited to infants born after at least 38 weeks of gestation
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Table 6 Alcohol consumption by pregnant women (%)

W. Wertelecki et al.

Area of Residence Women AE! OR P CL
Polissia 852 13 (1.53) - - -
Non-Polissia 1417 67 (4.73) 0.31 <0.001 0.16, 0.58
Rivne City 566 36 (6.36) 0.23 <0.001 0.11, 0.45
Khmelnytsky City 1062 47 (4.43) 0.33 <0.001 0.17, 0.63

Data from Rivne (2009-2010) and Khmelnytsky (2010-2011).

“Alcohol Exposed” implies occasional consumption prior or during pregnancy of at least >5 standard drinks (sd), three times, or 34 sd,
four times, or 1-2 sd, 210 times or alternatively almost daily consumption of small amounts or alternatively, a positive answer to at least two

questions that follow: “in the past year”.

“Has a friend or family member ever told you about things you said or did while drinking that you could not remember?”.
“Have close friends or relatives worried or complained about your drinking?”.
“Have you had a drink first thing in the morning to steady your nerves or to get rid of a hangover?”.

“Have you felt you ought to cut down on your drinking?”.
“Have people annoyed you by criticizing your drinking?”.

“Have you felt bad or guilty about your drinking?”’ (adapted from Kfir M, Yevtushok L, Onishchenko S et al. in Ultrasound ObstetGynecol
2009,33:683-689; Bakhireva L, Wilsnack S, Kristjanson A et al. in J Stud Alcohol Drugs 2011;72(4):536-544).

Table 7 Whole body counts of incorporated ionizing radiation in
Rivne diagnostic center’s ambulatory outpatients

Distant Non-Distant Non-
Polissia® Polissia® Polissia®
Pregnant Women® 1156 2534 2336
Above Bq norm® (%) 557 (48.2) 155 (6.1) 3(0.1)
Children’ 1338 3671 1697
Above Bq norm (%) 162 (12.1) 50 (1.4) 1(0.1)
Adult Males' 2117 5885 4325
Above Bq norm (%) 136 (6.4) 22 (0.4) -

“Includes Zarichne, Dubrovytsia, and Rokytne counties.

®Includes Volodymyrets, Sarny, Berezne, and Kostopil counties.

‘Includes remaining Rivne counties not mentioned in (a) or (b).

YPregnant women seeking prenatal ultrasound examinations
at the Rivne Regional Diagnostic Center (2008-2011) who volun-
teered to undergo the procedure.

°Official limits (norms) are 3700 and 14 800 Bq of '*'Cs for
subjects under 15 years of age and adults respectively.

2000-2011 data.

Table 8 Radiometry of dried stems of potato plants from Rivne
Polissia region

Measurements
%Sr, Bg/kg
Sample Initial Repeat %7Cs, Bg/kg
A 434+ 17.2 46.8+21.4 88.3+36.4
B 499+179 32.1+24.1 63.6 £39.3
C 41.3+199 46.4+£19.2 24.0+22.0
D 82.3+21.3 72.2+£20.0
E 88.3+£23.1 84.4 £28.1 46.1 £ 34.6
F 95.6 +23.1 143.2 £29.6
G 327.2 £ 86.6 87.3t25.1 54.8+31.4
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Table 9 Water, fuel and food sources consumed in Polissia*®

Well Spring Bottled Piped
Water (%)° 85.4 9.4 50.0 53
Fuel (%) ‘Wood Gas Central Peat
Heating 76.7 17.5 9.0 1.8
Cooking 52.3 48.9 - -
Food (%) Own Local Imported
Pork 91.3 9.9 0
Chicken 71.3 16.2 2.0
Milk 71.8 15.1 0
Vegetables 98.0 6.4 1.2
Apples 91.6 17.2 32
Estimated daily'*’Cs intake Bq
Polissia 268.25
Upper permissible limit® 210.00

“Extract from Dancause et al. (2010).
"Mixed use, not additive percents.
‘Ministry of Health 1997 guidelines.

or limited to the same infants and free from anomalies detected
at birth showed the same contrast. The average OFC values, from
largest to smallest, were 34.57 (males from Rivne-nP), 34.31 (males
from Polissia), 34.11 (females from Rivne-nP), and 33.84 cm
(females from Polissia), respectively. The average OFC values of
the same infants born after 238 weeks of gestation were 34.74,
34.45,34.27,33.96 cm, respectively. Statistically, the differences of
OFC between infants of the same sex from Polissia and Rivne-nP
are significant (P-value <0.0001). Clinically, the significance of
these observations remains to be determined.

In contrast to pentad-cCM, the triad-cCM (OM, GASTR and
BLEXTR) are neither more frequent in Rivne-P nor more prevalent
among females (Tables 1,2 and Table 10). Aside from 18 instances
of OM associated with NTD (14 instances), MIC (two instances) or
with mOPH (two instances), there are 38 other instances of OM
(Table 10). The M-F proportion among those of known sex is 20-6.
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g . Fig. 2 Occipito-frontal circumferences (OFC
s in cm) of infants born after at least 38
weeks of gestation. Measurements were
° obtained from 2398 males and 2240
s females from Zarichne county in the
Polissia region compared to those of
o 12 542 males and 11 649 females from
=i Rivne city located in the non-Polissia
region of the Rivne province. The OFC
° values of males and females are smaller
3 in Zarichne county. The contrast is sta-
! T T T J ! tistically significant (P-value <0.0001
30 32 34 36 38 40 using permutation test and other) (Wang
OFC and Wertelecki 2013).
Table 10  All individuals with omphaloceles or gastroschisis (2000-2009)
Polissia Non-Polissia Rivne Province
Sex Sex
Category* Rate All M F Rate All M F Rate All M:F
OMPHALOCELE 35 25 14 5 4.2 31 14 5 39 56 2.80
Isolated 0.7 5 4 2.3 17 7 3 1.5 22 3.67
Not isolated 2.8 20 10 5 1.9 14 7 2 2.3 34 243
Syndromic® n/c 3 3 n/c 2 1 1 0.3 5 n/c
Non-Syndromic 23 17 7 5 1.6 12 6 1 2.0 29 2.17
Neural tube defects 14 10 2 4 n/c 4 2 1.0 14 n/c
Microcephaly n/c 1 n/c 1 n/c 2 n/c
Other Anomalies 0.8 6 4 1 1.0 7 3 0.9 13 3.50
GASTROSCHISIS 2.3 17 5 12 3.1 23 11 7 2.8 40 0.84
Isolated 2.2 16 5 11 3.0 22 10 7 2.6 38 0.83

“Individuals represented in sub-categories are mutually exclusive.

°A statistically significantly higher rate (P-value 0.009; OR 0.30; CL 0.09, 0.84).
‘Includes four individuals (v-1; aa-2; w-1; bb-1) with Patau syndrome; includes two individuals (v-1; w-1) with omphalocele-Patau

syndrome-microphthalmos.

F, females; M, males; M : F, male : female ratio; n/c, not computed.

Among these 38 instances, 12 (32%) were detected before the 15th
week of gestation. Such early detections often limit the depth of
clinical descriptions necessary to fully categorize OM as represent-
ing particular patterns of CM such as syndromes or complexes such
as the OEIS (omphalocele-exstrophy of the cloaca-imperforate
anus-low lumbo-sacral spina bifida). Among these 38 individuals
with OM, 16 (42%) had associated CM including two instances of
Patau or trisomy 13-like syndrome (aa-2, bb-1) and one instance of
Wiedemann Beckwith syndrome (aa-1). One individual had a con-
current skeletal dysplasia (dd-6). The remaining 12 individuals we
dichotomized into those with cephalad or caudad associated CM,
10 had cephalad and two had caudad CM.

The OM-cephalad CM associations included a twin (dd-1) with
ectopia cordis (suspected as an instance of a pentalogy of Cantrell
complex), CL/P (cc-2); cleft lip-hypoplastic heart (dd-3); truncus
arteriosus (cc-1); A-V septal defect (dd-4), a-v canal-upper limbs
reductions (cc-5); stenotic pulmonary artery (dd-5); dextrocardia
(dd-7), and diaphragmatic hernia (cc-4, dd-2); the caudad array
of OM-CM associations included one individual with cloacal
exstrophy (cc-6) and another with male genital anomalies and an
accessory spleen (cc-3). We found this schematic cephalad-caudad
dichotomization of OM-CM associations to be simpler and easier
to implement and to be more acceptable to fetal ultrasono-
graphers than alternative categorizations of celosomias calling for
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categorizations such as OEIS or other complexes referred to by
other acronyms. The comparison of OM rates in Polissia vs.
Rivne-nP is based upon u-rates which are 1.8 and 3.4, respectively,
and are indicative of a statistically significantly higher frequency in
Rivne-nP. In terms of isolated OM, u-rates in Polissia vs. Rivne-nP
are 0.7 and 2.3, respectively, which demonstrates a higher preva-
lence in Rivne-nP. The overall M-F proportion among OM indi-
viduals is 20-6, a clear demonstration of a statistically significant
male prevalence, which is likewise evident among subcategories
of OM.

Regarding gastroschisis, among 40 individuals, 38 (95%) did
not have associated CM, one had associated duodenal atresia (ff-1)
and another (ff-2) had renal anomalies. The u-rates in Polissia and
Rivne-nP are 2.3 and 3.1, respectively, and the M : F are 0.42 and
1.57, respectively. If confirmed by follow-up monitoring, the
female prevalence in Polissia and male prevalence in Rivne-nP will
be surprising. We also note that in 23 (58%) of individuals had
birth weights under 2500 g. The association of gastroschisis with
younger maternal ages is evident in Rivne as well as in the adjoin-
ing two provinces. In Rivne, 40% of mothers of gastroschisis
infants were under the age of 20 years compared to an overall
frequency of 9.45% (Table S8).

Concerning a group of 12 individuals with urinary bladder
exstrophy, which excludes one individual (h-3) included in the NTD
category and suspected to represent an OEIS complex — the noted
CM include spina bifida, OM, anomalous male genitals and anal
atresia. Another excluded individual (arj-2) has abdomino-caudal
complex anomalies described later. Nearly half of the 12 individuals
with urinary bladder exstrophy have a concurrent epispadias, while
no instances of epispadias occurred in Rivne that were not associ-
ated with an exstrophy of the bladder. Four of the five individuals
with epispadias were males. Among this group of 12 individuals,
the M-F proportion was 3-5 among individuals from Polissia and
4-0 among those from Rivne-nP. None of the 12 individuals had
other concurrent CM, except for one who had undescended testi-
cles. Noteworthy is that all 12 individuals were liveborn and that
their birth weights were above 3000 g with the exception of two
instances whose birth weight was nearly 3000 g (Data Supplement).
It may be of interest to note that in contrast to individuals with
urinary bladder exstrophies, the birth weights of infants born near
term with isolated microcephaly or recto-anal anomalies are fre-
quently reduced. Among 22 individuals with isolated microcephaly
and 20 individuals with isolated recto-anal anomalies delivered at
>38 weeks of gestation, 12 (55%) and five (25%) had birth weights
<3000 g, respectively, (Data Supplement).

The t-rates of CM in Rivne can be compared with the t-rates
observed elsewhere in Europe and reported by EUROCAT. As
summarized in Table 3 and reported in more detail in Table S5 in
the Data Supplement, the pentad-cCM rates in Rivne are among the
highest in Europe. On the other hand, the triad-cCM t-rates in Rivne
fall within the range of those reported to EUROCAT.

Salient cCM inter-associations and associations with other CM
are illustrated in Table 11. The most salient dyads are: cephalad
NTD-OM, recto-anal-renal anomalies, renal-limb anomalies, CL/P-
OM, spina bifida-OM, spina bifida-limb anomalies, microcephaly-
mOPH; CL/P-renal anomalies; and CL/P-limb anomalies.

To complete a perspective of body wall schises or celosomias, we
describe seven additional individuals with ectopia cordis, two of
which are included among individuals with other cCM. These two
individuals with ectopia cordis associated with cCM include one
(gq-3) who had an encephalocele and was included in the NTD
category and another (dd-1) who had complex associated CM sug-
gestive of a pentalogy of Cantrell and was included among other
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instances of OM. The remaining five individuals with ectopia cordis
(ect-1-5) include individual ect-3 who had severe spinal deformi-
ties and reduction anomalies of the left arm and individual ect-4
who had a retroflexed spine and eviscerated organs adjoining the
placenta, anomalies that probably represent an instance of a body
stalk anomaly complex. Regarding four other individuals with
thoraco-abdomino-schises not associated with ectopia cordis, the
patterns of associated CM were similar to those associated with
ectopia cordis. One of these four individuals was an anencephalic
(g-2) with severe “s-like” spine deformity; a second individual
(thab-1) was detected by ultrasonographic fetal examination during
the 16th week of gestation that failed to visualize the body stalk and
demonstrated a fetal spine adjacent to the uterine wall and severe
reduction of a lower limb. A third individual (thab-2) had body stalk
anomalies detected during the 12th week of gestation and a forth
individual (thab-3) was detected by prenatal ultrasound during the
19th week of gestation and had evisceration without a membranous
envelope and amniotic bands not connected to the fetal body. These
four individuals with thoraco-abdomino-schisis associated with
other CM and feto-placental anomalies illustrate the difficulties
inherent in the categorization of early celosomias. On the basis of a
total of 11 instances of thoraco-abdomino-schisis, associated or not
with ectopia cordis, the t-rate in Rivne, at a minimum is 0.76 or the
t-rate of ectopia cordis at a minimum is 0.48. The computation of
M-F proportions was unfeasible due to limitations inherent in early
gestational prenatal ultrasonographic examinations.

Among other caudal malformation complexes is included a sole
individual (cc-6) with an exstrophy of the cloaca, a large male infant
(3900 g) whose mother was not diabetic. One stillborn of ambigu-
ous sex (arj-1) had body stalk anomalies, a caudal regression
sequence, absent kidneys, adrenals, spleen, urinary bladder, rectum,
and one foot. A liveborn female (arj-2) had urinary bladder
exstrophy and absent left kidney, hemipelvis, lower limb, and recto-
anal agenesis. She survived and demonstrated normal intellectual
and social skills by finishing standard high school and being
bi-lingual. Two individuals, both stillborns, had sirenomelia and
inherently recto-anal agenesis. The first individual (sir-1) had a
nephroblastoma, renal hypoplasia and the second individual (sir-2)
was a di-amniotic, di-chorionic twin who had bilateral renal
agenesis, absence of the left arm and ambiguous sexual develop-
ment. His co-twin was a stillborn male whose legs were not visu-
alized by ultrasound.

Regarding recto-anal anomalies, among 45 individuals, six had
associated cCM, the first (h-3) had an OM-spina bifida-urinary
bladder exstrophy and is included in the NTD group; a second
individual (cc-6) had OM-exstrophy of the cloaca; a third indivi-
dual (m-4) had a spina bifida-diaphragmatic hernia; a fourth(s-5)
had Down syndrome-microcephaly; a fifth individual (clr-4) had
a CL/P- ectopic kidney dyad; and a sixth individual (hol-29)
had holoprosencephaly-mOPH association. Excluding the above-
mentioned six individuals and two other individuals with sire-
nomelia (implicitly associated with recto-anal anomalies), there
are 37 instances of recto-anal anomalies in Rivne, 14 of which are
from Polissia and 23 are from Rivne-nP, which translates in corre-
sponding u-rates, at a minimum, of 1.93 and 3.15, respectively
(Table S2). Among these 37 individuals, 20 had isolated recto-anal
urinary bladder exstrophy except that 14 had concurrent fistulas.
The u-rates of isolated recto-anal CM in Rivne, Polissia and
Rivne-nP are, at a minimum, 1.38, 0.97 and 1.78 respectively (Data
Supplement). It is also evident that the birth weight of infants born
near term with non-syndromic recto-anal anomalies is often dimin-
ished — 25% of such infants had birth weights under 3000 g.
Another contrast concerns M-F among infants with and without
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concurrent fistulas — among those with fistulas, males were preva-
lent 5-1 and among those without fistulas, the M-F was 6—-8. Among
15 individuals with recto-anal anomalies associated with other CM,
the M : F was 1.03 and the most salient associations were with
esophago-gastro-intestinal anomalies (ari-24, 26, 27, 28, 30, 33, 34)
in particular esophageal (ari-24, 27, 33, 34). Other individuals with
recto-anal anomalies include one individual with body stalk anoma-
lies (arj-1), and another individual with caudal dysplasia and lower
limb reduction anomalies (arj-2).

Conjoined twins, teratomas

Among 145 437 births, there were 347 MF, 423 MM and 419 FF
twin pairs (Table S4). The MM : FF pairs ratio is 1.01 and is virtu-
ally the same in Polissia and Rivne-nP as is the overall frequency of
twin pairs. There were five instances of acardia among the 842
same-sex pairs (0.59%). Four of the five acardics were noted among
415 same-sex twin pairs in Polissia (0.96%). Eight conjoined twin
pairs were born in Rivne during the 2000-2009 period, a ninth set
was born during 2010 and five other pairs of conjoined twins were
born in the two adjoining provinces of Rivne. The u-rate in Rivne
is 0.55 and in the two adjoining provinces combined is 0.19
(Table S6). Family histories of conjoined twins show a considerable
frequency of twinning events (Fig. S4).

An analysis of teratomas also included observations in the two
provinces adjoining Rivne. The u-rate in Rivne is 0.76, which is
similar to the 0.77 u-rate in the two adjoining provinces combined
(Table S6). Among a total of 29 teratomas in the three provinces, 25
(86%) were sacro-coccygeal and the M-F proportions in Rivne
and adjoining provinces were similar, 7-19 and 7-15 respectively.
Among the 29 teratomas, two (7%) included tissues characteristic
of teratoblastomas, one was a sacro-coccygeal (vter-11) and the
other a cervico-pharyngeal teratoma (neo-1).

Concerning CM-neoplasia associations, in addition to a pharyn-
geal congenital teratoblastoma (neo-1) mentioned above, there were
two other instances: an ependymoma (clr-5) associated with cata-
racts and a nephroblastoma (sir-1) associated with renal hypoplasia
and sirenomelia.

DISCUSSION

This investigation seeks to document population-based rates of
congenital malformations (CM) computed with adherence to
EUROCAT and international standards in the Rivne province
of Ukraine, which was impacted by the IR following the 1986
Chornobyl disaster. The investigation concerns eight CM visually
evident at birth and collectively referred to as core-CM (cCM) as
well as surveys concerned with three prominent teratogenic risk
factors in Rivne; consanguinity rates, alcohol, and ionizing radia-
tion (IR). The object of this discussion is to emphasize contrasts of
the frequencies and patterns of cCM in Rivne compared with those
in the rest of Europe as well as to compare observations in Polissia
with those in the rest of the province. The nature of each of the
¢CM noted is consonant with reports by recognized experts (Willis
1962; Warkany 1971; Stevenson & Hall 2006). Concerning the
health effects of exposure to low levels of IR, this subject is expertly
summarized by the Committee on Biological Effects of Ionizing
radiation, which was established by the National Research Council
(BEIR V Report 1990). The object of this discussion is focused
on rates and patterns of cCM in Rivne in the context of related
observations elsewhere.

Blastopathies
“Blastopathy” and “celosomia” are notions we find useful to convey
an overview of the cCM observed in Rivne. Blastopathies are
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anomalies that arise prior to embryonal implantation and
organogenesis and the term “celosomia” refers to blastopathies
characterized by a failure of closure of the anterior body wall
reflecting abnormalities of the embryonal folding process (Schinzel
etal. 1979; Czeizel and Opitz 1981; Martinez-Frias et al. 1997;
Opitz et al. 2002). The array of blastopathies includes monozygotic
twinning, conjoined twinning, acardia, teratomas, NTD, OM and
urinary bladder exstrophy, which are emphasized in this report
as well as thoraco-abdomino-schisis-ectopia-cordis, body stalk
defects, diaphragmatic anomalies, renal agenesis, esophageal-
gastric-intestinal-colonic-recto-anal anomalies, cloacal dysgenesis-
exstrophy, recto-anal-sacral and other caudal anomalies including
sirenomelia and lower limb dysgenesis, among other complexes.
The unifying notion implicit in blastopathies, in particular
celosomias, is that these CM are the result of an altered process
of embryonic folding (Duhamel 1963; Stevenson & Hall 2006).
In brief, prior to the onset of embryonic folding process, during
gastrulation, the embryonic disc develops in a cephalad-caudad
and dorsal-ventral axes followed by the emergence of embryonic
ecto-endo-meso-blast layers. The mesoblast becomes interposed
between the expanding ecto and endoblast layers of the embryonic
disc with the exception of two didermic sites, the oral and cloacal
membranes. Dorsally, the ectoblast forms a medial notochord.
Somites and nephrotomes develop laterally and extend peripherally
to give rise to lateral laminae, which divide to form dorsally the
amniotic and ventrally the celomic cavities. The embryonal folding
process results from a more vigorous dorso-cephalic growth of the
tri-laminar germ disc, which induces the transformation of a flat
embryonal plate into a cylindrical ventrally bent embryo. The faster
growth of the cephalad-dorso-cephalic area induces a cephalic
folding from which the ventral zone will give rise to the heart,
foregut and anterior diaphragm. Normally, the concurrent cephalad,
lateral, and caudad embryonic folding converge to form an apex or
omphalon preceded by a body stalk that evolves into an umbilical
stalk to become the base of the umbilical cord. Altered growth and
closure of the dorsal neural tube may impede normal embryonal
ventral folding and result in celosomias, as is probably reflected in
the preferential cephalad-NTD-omphalocele associations observed
in Rivne. Symmetric anterior body wall growth failures give rise
to a “middle celosomia” or omphaloceles (OM). Less symmetric
folding failures may result in “upper” (cephalad) or “low” (caudad)
celosomias. The “upper” celosomia group, for example, includes
the pentalogy of Cantrell complex and the “low” group includes
complexes like the OEIS defined earlier. Generally, celosomias are
detected in early gestation and impacted infants are non-viable,
which enhances a tendency for prenatal diagnosis detection to be
promptly followed by terminations of pregnancy and descriptions
of the anomalies noted to be limited. Often, descriptions allude
to “suspected” instances of OEIS or other CM complexes without
substantiation of such conclusions. One alternative is to rely on
schematic descriptions such as outlined above, which prompt the
actual description of anomalies noted during fetal ultrasound or
post-mortem examinations. “Tail end” embryonal anomalies arise
after the formation of the embryonal axis and closure of the poste-
rior neuropore during the 4th week. The tail-bud during the 5-6th
week, the Hensen’s node and the caudal end of the cord are in
continuity with the notochord and the post-anal dimple marks the
site of the final closure of the posterior neuropore and site of
post-anal sinuses. As the retrogression of the tail occurs during the
7-8th weeks, duplications and secondary posterior neuropores and
other anomalies are relatively common in human embryos. These
malformations of the hind end of the embryo show little constancy
of patterns and include absence of one or both lower limbs and
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sirenomelia. Our observations in Rivne demonstrate an excess of
“cephalad” ¢cCM and no evidence of an excess of “caudad” or “tail
end” malformations.

Rates

A perspective highlighting frequencies of cCM demonstrates that
those of pentad-cCM in Rivne are among the highest reported to
EUROCAT. Also, the rates in Polissia are statistically higher than in
the rest of Rivne (Tables 3 and S5). After Polissia, the next highest
rates of conjoined twins, NTD, microcephaly and mOPH noted in
Europe are reported from Northern England, South West England
and Wales. Two other independent investigations determined that in
Finland the rates of conjoined twins and sacro-coccygeal teratomas
also are among the highest in Europe although they are not higher
than in Polissia (Mutchinick et al. 2011; Pauniaho et al. 2013). The
mentioned regions in the UK and the central regions of Norway and
Sweden are, like Polissia, particularly impacted by Chornobyl IR
(Gillett et al. 2001). Although teratoma rates are not reported to
EUROCAT, other investigations in Northern England demonstrated
a prevalence of sacro-coccygeal teratomas of 0.37 compared to that
in Rivne of 0.62 (Table S6). The frequency of triad-cCM in Polissia
or Rivne is not distinct from elsewhere in Europe.

The frequency of NTD and NTD-OM preferential associations in
Rivne and in Polissia in particular, is among the highest in Europe.
On the other hand, an extensive review of OM in Europe by
Calzolari et al. (1995, 1997) determined that the total OM preva-
lence is 2.52 or nearly the same as that in Rivne. The NTD-OM
preferential association, as presented later, is more frequent in
regions with high NTD rates, particularly in Polissia and the
British Isles. Regarding individuals with “para-omphaloceles” or
gastroschisis, this cCM represents a localized aplasia or dysplasia
of the abdominal wall lateral and generally to the right of the
umbilicus and is unrelated to the formation of the umbilicus or
amniotic sac. In Rivne, 43% of instances of gastroschisis were
liveborn and as noted in the Data Supplement another 48% of
instances were associated with induced pregnancy terminations. A
worldwide survey of 3322 instances of gastroschisis showed that
86% had no associated CM compared to 95% in Rivne. The 2.34
and 3.13 t-rates of gastroschisis in Polissia and Rivne-nP are within
the range of 0.89-6.22 t-rates reported to EUROCAT from across
Europe (Table S5). Another celosomia in the cCM triad is urinary
bladder exstrophy, which is discussed later jointly with other
caudad or “tail end” blastopathies.

Among “high” celosomias are included instances of thoraco-
schisis, which often is associated with ectopia cordis, and both
of these anomalies are included in the spectrum of the pentalogy
of Cantrell complex. In Rivne, thoraco-abdomino-schisis-ectopia-
cordis complexes are nearly as frequent as urinary bladder
exstrophies. Recto-anal anomalies are the most frequent category of
caudal or “low” celosomias, followed in frequency by urinary
bladder exstrophies. Urinary bladder exstrophy rates in Rivne fall
within the range of rates in Europe reported to EUROCAT. In
contrast to individuals who are liveborn near term with isolated
urinary bladder exstrophies and birth weights near the norm, those
with isolated recto-anal anomalies who are born near term have
reduced birth weights (Data Supplement).

Twinning and female prevalence

Many investigations demonstrated that children from multiple
births, in particular monozygotic twins, are at a higher risk to have
CM. A population-based cohort study by Li et al. (2003) demon-
strated a relative risk ratio increase for CM of 1.9 for twins, 2.7 for
triplets and 4.6 for quadruplets and higher. The rate of anencephaly

among singletons and multiple births was 1.1 and 2.9, respectively,
and equivalent to a statistically significant risk ratio of 2.64 in
contrast to spina bifida without anencephaly, which had a similar
frequency among singletons and twins. The proposition forwarded
by Schinzel et al. (1979) and grounded in solid clinical observations
holds that blastopathies reflect mechanisms in common with those
of the monozygotic twinning process. Experts assert that twinning
impacts approximately 1 in 40 (2.5%) individuals and therefore, in
Rivne, an estimated 3636 twin infants were expected to have been
born, in contrast to the 2378 (1.94%) observed (Phelan and Hall
2006). This contrast suggests that the frequency of twinning in
Rivne is unlikely to be elevated. Experts also assert that population
rates of dizygotic twinning are higher in proportion to the number
of pregnancies reflecting advanced maternal age or reliance on
IVF-ART (in vitro fertilization — assisted reproductive technology)
procedures. IVF-ART procedures are rarely performed in Rivne and
although maternal ages at delivery tend to be higher in Polissia than
in Rivne-nP, we conclude that these factors are unlikely to signi-
ficantly impact the observed twinning patterns in the province.
Regarding conjoined twinning, the association with an altered
monozygotic twinning process is self-evident, a process that may
also be associated with the pathogenesis of sacro-coccygeal
teratomas. The NTD-twinning association is also well established
(Table S4) (Windham and Sever 1982; Garabedian and Fraser 1994;
Kallen etal. 1994). The degrees of twinning associations with
various subcategories of NTD and among relatives of conjoined
twins, teratoma and NTD individuals are discussed below along
with other aspects of the nosology of cCM.

In humans, the proportion of males at birth is generally slightly
above 0.51 and is remarkably consistent among different popula-
tions over time. The sex proportion is slightly lower among twins
and higher-order multiple births than among single births. Among
monozygotic twins the M : F is lower than among dizygotic twins.
Among monozygotic twins, the frequency of male pairs and even
more so among conjoined twins is lower. A prevalent interpretation
is that dichorionic, monoamniotic and conjoined twins reflect
increasingly late embryonic duplications resulting in conjoined or
twins pairs (Derom et al. 1988; James 1988; Phelan and Hall 2006).
The question arises whether females are more prone to embryonic
splitting since during early embryonic formation their development
is slower, a point elaborated upon later.

Among the leading investigations of sex differences in the preva-
lence of CM are those by Lary and Paulozzi (2001) and Shaw et al.
(2003). Both studies demonstrated, as observed in Rivne, a female
prevalence among instances of NTD as well as among instances
of microcephaly. Female prevalence among microcephalic indi-
viduals was also demonstrated by two independent investigations in
Hungary (Abdel-Salam and Czeizel 2000; Szabo et al. 2010). It is
provocative that several reviews of reports of microcephalia vera
demonstrating female prevalence fail to stress this phenomenon
(Warkany et al. 1981, chapter 1). The study by Shaw et al. (2003)
included an analysis of individuals with mOPH among whom
females were likewise prevalent in contrast to Kallen et al. (1996)
who found no evidence of sex preference. Female prevalence
among conjoined twins and teratomas, as noted in Rivne, is also
well known (Table S2) (Warkany 1971; Phelan and Hall 2006).
A repeatedly demonstrated phenomenon, also evident in Rivne,
is a provocative shift away from the female prevalence among
cephalad-NTD compared to spina bifida. An analysis of 226 fetuses
with NTD demonstrated clear contrasts of M : F ratios among NTD
reflecting their location. Among anencephalics (exclusive of mero-
acrania), spina bifida above the lumbar spine and spina bifida below
the thoracic spine the M : F ratio was <0.6, 0.4 and >1.4. Among
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individuals with mero-acrania (intact posterior skull and foramen
magnum) the M : F ratio was 1.08 (Tapper and Lack 1983; Seller
1987, 1995). Another shift of M-F proportions is noted among
encephaloceles when subdivided as occipital and non-occipital. In
Rivne and two adjoining provinces there were 31 and 36 instances
of encephaloceles among which 20 and 21, respectively, were non-
syndromic occipital encephaloceles. The M-F proportions in Rivne
and the two adjoining provinces were 9—12 and 1212, respectively,
compared to non-syndromic occipital encephaloceles which were
5-9 and 5-9, respectively. The total encephalocele population-
based rates in Rivne and two adjoining provinces combined were
2.13 and 1.54, respectively; and the respective non-syndromic
occipital encephaloceles were 1.38 and 0.90 (Table S9). Another
shift away from a female prevalence evident among sacro-
coccygeal teratomas is noted among individuals with teratomas in
other locations (Tapper and Lack 1983; Stevenson & Hall 2006).
An analysis of death certificates of children with teratomas by
Fraumeni etal. (1973) determined that among 198 instances,
56 were malignant and that the M-F proportions reflected their
location. The M-F proportions were 24-60, 5-17, 15-14 and 4-5
among instances of sacro-coccygeal, retroperitoneal, cranial and
cervico-pharyngeal teratomas, respectively. These investigators
also noted a high frequency of anomalies associated with sacro-
coccygeal teratomas, in particular of the lower vertebrae and pelvic
anomalies attributable to twinning or duplications of the hind gut.
Among the 198 teratoma patients investigated by Fraumeni et al.
(1973), five individuals were twins and one was a triplet.

Both in Rivne and Denmark, investigations did not produce
evidence of an OM-twinning association (Bugge 2010). However,
OM as a component of the OEIS complex is associated with
twinning and likewise with body stalk anomalies (Bugge 2012).
Furthermore, two investigations led by Mastroiacovo et al. (1992,
2007) and by Lee et al. (1999) summarized autopsy and clinical
findings of the OEIS complex with an emphasis on its association
with monozygotic twinning. The cited studies by Mastroiacovo
noted that large body wall defects may be reported as body stalk
anomalies or as a large gastroschisis. Perhaps this possibility may
be reflected in observations by Hwang and Kousseff (2004) of
an elevated frequency of twins among patients with OM and
gastroschisis. Reid etal. (1986) also noted elevated twinning
rates among patients with gastroschisis when associated with
amyoplasia-related anomalies. Also, Moore and Nur (1986) noted
an OM-twinning association and not with gastroschisis. These com-
plexities probably reflect the heterogeneity of OM and inadequacies
of the current classifications.

Of note is that among recto-anal anomalies, instances with and
without fistulas have different M-F proportions, which in Rivne are
5-1 and 6-8, respectively. In Rivne and among 1846 cases of anal
atresia surveyed by Cushieri (2001), 44% and 36% of instances
were isolated anomalies, respectively (Table S2). Among recto-anal
anomalies, 10% are above the level of the levator ani muscle and
are prevalent among males. In Rivne, the M : F ratio among those
with supralevator and infralevator anal atresias was 6.2 and 2.3,
respectively.

Preferential associations of CM

Non-syndromic CM associations are illustrated in Table 11. The
most frequent CM dyads are: cephalad-NTD-OM, renal-recto-anal;
renal-limbs; spina bifida-OM; and CL/P-OM. An expanded analysis
of NTD-OM dyads in Rivne and in two adjoining provinces showed
27 instances — two were encephaloceles (ov-2, 5). This group of 27
individuals included 17 (63%) instances of cephalad-NTD, among
which eight (47%) had cranio-rachis-schisis, and the overall M-F
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proportion was 2-9 (Table S7). These preferential OM associations
with cephalad-NTD and the prevalence among females are similar
to observations by McKeown et al. (1953), Smithells et al. (1964),
Windham and Sever (1982), and Doyle et al. (1990). An extensive
analysis by Calzolari et al. (1995, 1997) showed that in the British
Isles (UK and Ireland) among 70 OM-NTD dyads, 48 were asso-
ciated with cephalad-NTD, 21 with spina bifida and six with
encephaloceles. In Continental Europe, only 18 individuals had an
OM-NTD dyad and among these, 12 had spina bifida and five had
cephalad-NTD, a reversed proportion from that observed among
instances in the British Isles. In this context, the number of
NTD-OM dyads observed in Rivne and two adjoining provinces is
probably greater than in the rest of Continental Europe combined.
The studies by Calzolari et al. (1995, 1997) demonstrate that the
high frequency of NTD-OM dyads in the British Isles reflects high
frequency of NTD and are not correlated with the frequency of OM.

In Rivne there were 38 other instances of OM, not associated
with NTD, 13 of which represent non-syndromic OM-CM associa-
tions. Schematically, most of these associated CM were cephalad
with respect to the OM (Data Supplement). Regarding celosomias,
these are increasingly detected by prenatal ultrasonography during
early stages of pregnancy and often are incompatible with postnatal
survival, thus terminations of pregnancies frequently follow. These
circumstances foster relatively limited clinical descriptions. There
also is a tendency to categorize early complex celosomias as sus-
pected instances of complexes such as OEIS rather than descrip-
tion of actual visualized anomalies. An example of an alternative
approach was used by Mastroiacovo et al. (1992) who studied a
large number of “Gross Body Wall Defects” and categorized these
as OM or gastroschisis inclusive of all degrees of limb reductions
or the presence of sirenomelia. Among the 215 infants, 19% had
NTD and 5.6% had a twin. Other investigators point out that an
OM-twinning association is a landmark of OEIS (Martinez-Frias
et al. 2000; Keppler-Noreuil et al. 2007). In our analysis, we tested
a schematic categorization of OM-CM associations and found that
the proportion of OM-cephalad CM and OM-caudad CM was 9-2.
To what extent such topologic categorization of OM associations
with other CM is nosologically informative remains to be seen. Of
interest is that Russo et al. (1993) proposed that the Limb-Body-
Wall complex consists of at least two distinguishable phenotypes.
The first phenotype, which we refer to as cephalad-LBW includes
encephalocele or anencephaly associated with facial cleft and a
second phenotype, we refer to as caudad-LBW, which excludes
cranio-facial defects and includes urogenital, recto-anal, lumbo-
sacral meningocele, feto-placental attachments, short cord, and
lower limb anomalies. Representative clinical observations in Rivne
of the caudad-LBW complex are two infants (arj-1, arj-2) the
second of which survived and is the high-school graduate described
earlier.

In Rivne and elsewhere, gastroschisis is for the most part
an isolated anomaly. However, Reid et al. (1986) demonstrated an
association with twinning and amyoplasia. These investigators
noted that in a series of 216 patients with amyoplasia, 5% had
gastroschisis and another 6% had other defects, mainly bowel
atresia and/or trunk wall musculature anomalies. In Rivne, the
above associations have not been documented thus far. On the other
hand, the well-known association of gastroschisis with younger
maternal age at delivery is evident in Polissia, Rivne-nP as well as
in the provinces adjoining Rivne (Table S8) (Curry et al. 2006).
Also, gastroschisis is reported to be prevalent among males
(Boyadjiev et al. 2004; Gambhir et al. 2007), although in Rivne, the
M-F proportion is 16-19 and in Polissia and Rivne-nP is 5-12 and
11-7, respectively.
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The array of cCM investigated, based on the number of obser-
vations, should be expanded to include instances of thoraco-
abdomino-schises and ectopia cordis. The estimated rate of ectopia
cordis in Rivne is, at a minimum 0.48 or several-folds higher than
those reported by other studies (Carmi and Boughman 1992; Botto
etal. 2011). Regarding caudal blastopathies, the perspective is
complex. In addition to exstrophy of the urinary bladder, recto-anal
anomalies and sacro-coccygeal teratomas, also noted are instances
of combinations of exstrophy of the cloaca, sacral dysgenesis,
sirenomelia, and lower limb dysgenesis. Furthermore, an analysis
by Kallen et al. (1991) underscores that sirenomelia and cyclopia
are prevalent among females and twins, which is conducive to
considerations concerning holoprosencephaly, which was excluded
from this analysis.

A salient characteristic, probably of most blastopathies, is that
survivors, including individuals with the most severe CM com-
plexes, can develop their full intellectual potential (Opitz et al.
2002). This fact is illustrated by a girl with severe caudal dysplasia
(arj-2) and by an individual with sirenomelia studied by Pinette
et al. (2005).

Teratogenic risks

This descriptive epidemiology study is not designed to investigate
cause-effect relationships although it does provide some clues
to orient prospective cause-effect investigations and prevention
interventions. Three categories of teratogenic risk factors were
addressed by surveys included in this analysis: gene mutations,
alcohol, and IR. Regarding gene mutations, our concern is that
Polishchuks represent a population isolate, a condition that would
result in higher rates of consanguinity and homozygocity. This
view is sustained by the survey of isonomy rates of county-specific
family surnames of newborns. Isonomy rates are an indirect index
of endogamy and consanguinity and the analysis summarized in
Figure S1 shows that isonomy rates are highest in three northern
counties of Polissia (Colantonio et al. 2003). The implications of
this observation are described further in the context of nosology
considerations.

Regarding alcohol teratogenesis, a survey of alcohol consump-
tion by pregnant women and an analysis of Fetal Alcohol Spectrum
Disorders frequencies demonstrated that neither is prevalent in
Polissia. The results indicate that alcohol is unlikely to be a main
teratogenic cause of the higher rates of microcephaly and mOPH
noted in Polissia (Tables 4,5,S2 and S3).

Regarding IR, it is undeniable that since 1986, pregnant women
and children in Polissia continue to be exposed to IR. Official
estimates of levels of IR are based on measurements reflecting
37Cs, and reports rarely emphasize contrasts between Polissia
and the rest of Rivne. Estimates of ingestion of '¥'Cs are, with few
exceptions, not based on diets consumed in Polissia. With these
considerations in mind, our past surveys demonstrated that in addi-
tion to ingestion, inhalation is an additional mode of incorporation
of IR. In Polissia, smoke from frequent forest fires, incineration of
biomass after harvests, and burning wood for cooking and heating
are prevalent. Another prominent source of exposure to IR in
Polissia is consumption of water from shallow wells, local fish, wild
mushrooms and berries, and locally produced potatoes and dairy
products (Dancause et al. 2010). We calculated the daily intake of
¥7Cs by pregnant women to be 268 Bq. Other investigators calcu-
lated a daily intake in Rivne at 571 Bq, the highest among 25
regions investigated in Ukraine, including Kyiv and Zhytomyr,
which are most proximal to the Chornobyl site (Shiraishi et al.
2008). Such estimates are above the recommended 210 Bq daily
upper limit for adults advocated by the Ukrainian Ministry of

Health (Tables 7,9) (Decree 106, 1991). In Ukraine, the highest
index of soil-to-food chain transfer of '*’Cs is in Polissia (Likhtarev
et al. 1996, 2000). Our surveys also show that in fact, nearly 50% of
pregnant women residing in northern (distant) Polissia have incor-
porated levels of *’Cs above the upper limits considered as safe by
the Ukrainian Ministry of Health (Table 7 and Fig. S2). Further-
more, these measurements of incorporated '*’Cs do not account
for additional incorporated nuclides such as **Sr found in Polissia
plants as demonstrated by our survey of potato plants, which
represent a major dietary staple.

Skepticism and denials of teratogenic impacts of Chornobyl IR
are centered on matters of dosimetry. The official view of many
agencies is summarized in a 2006 Joint News Release by WHO/
IAEA/UNDP (World Health Organization, International Atomic
Energy Agency and the United Nations Development Programs)
which asserts . . . Because of the relatively low doses to residents
of contaminated territories, no evidence or likelihood of . . . effect
on the number of stillbirths, adverse pregnancy outcomes, delivery
complications or overall health of children . . . A modest but steady
increase in reported congenital malformations . . . appears related to
better reporting, not radiation” (Hoffman and Fleming 2005; IAEA
20006). Until the present, such assertions remained untested by inde-
pendent population-based investigations of well-defined popula-
tions living in relative proximity to the Chornobyl site and using
established international methods. This report takes into account
the manifest pervasive skepticism and presents the observations in
Rivne in detail, which is further expanded in a Data Supplement.

Official assertions generally rest upon interpretation of investi-
gations sponsored by ABCC (Atomic Bomb Casualty Commission)
in Hiroshima and Nagasaki. Among the most influential ABCC
sponsored investigations are the classic reports by Professor J. Neel
and associates. Virtually all such investigations were focused on
genetic rather than teratogenic impacts of the atomic blasts. The
studies were initiated nearly 5 years after the blasts and concerned
children unexposed to radiation whose parents survived the post-
war circumstances. The investigation showed that the radiation
impacts on parents were not statistically significantly associated
with higher rates of congenital malformations in their offspring
(Neel 1958, 1994; Neel and Schull 1991). We know of two sets of
ABCC sponsored investigations focused on teratogenic impacts
of the atomic bombs. The first investigation concerned 205 nearly
5-year-old children exposed in utero to the bomb blasts. Clinical
examinations without a concurrent control group showed that 24
(12%) had anomalies including two instances of Down syndrome,
six (3%) instances of microcephaly associated with mental subnor-
mality, four instances of dislocations of the hip, three children were
suspected of having congenital heart alterations; and nine others
who had a variety of anomalies, some of which would currently not
be categorized as CM (Plummer 1952). Another set of investiga-
tions was focused on mental retardation. The corresponding reports
include information on microcephaly but do not focus on concur-
rent CM (Wood et al. 1967a, 1967b, 1967¢; Otake and Schull 1984,
1998; Schull and Otake 1999). The study group consisted of 1613
children who were exposed to the atomic blasts during various
states of gestation. The study group was subdivided according to the
distance of the parent from the hypocenter of the blasts. The sub-
jects were grouped as proximal to the blast (within 2000 m) and
distal (beyond 3000 m). Children exposed in the 2001-2999 m cat-
egory were excluded from the study “to create a distinct distance
between the proximal and distal groups”. Significant effects were
evident among those who survived infancy and were exposed at
8-15 and 16-25 weeks after ovulation, namely, reduction of cog-
nitive function, severe mental retardation, and reduction of head
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size or frank microcephaly defined as head circumferences less
than two SD from the mean. In 1987, it became possible to assign
updated DS86 dose estimates to individual cases. Such an analysis
estimated a decrease in IQ score at 25-29 IQ points per GY esti-
mated uterine absorbed dose. The authors noted that doses as low as
10 cGY can impact migration of neocortical neurons. These inves-
tigations also established the widely accepted notion that the period
of maximum sensitivity to radiation induced human cerebral
anomalies is between 8 and 15 weeks of gestation. However, the
investigators also point out that with respect to microcephaly, such
a generalization did not hold.

Following the 1986 Chornobyl disaster, a series of clinical obser-
vations indicated a rise of the frequency of CM, in particular anen-
cephaly. The impact of these reports was reviewed and eclipsed by
an analysis of CM rates among populations residing in regions of
Western Europe remote from Chornobyl. No evidence of a gener-
alized detectable increase of the prevalence on CM within 2 years
following the Chornobyl disaster was evident (Dolk and Nichols
1999). Regarding IR exposures from nuclear power plants, three
investigations are of particular interest. Two independent and nearly
concurrent investigations sponsored by the CDC (US Centers for
Disease Control and Prevention) sought to determine teratogenic
impacts of IR stemming from the Hanford Nuclear complex in
Washington State. One investigation detected higher NTD rates in
two counties proximal to the nuclear complex and the second inves-
tigation demonstrated higher rates of NTD associated with parental
occupational exposures to low-level IR. The investigators consid-
ered the research results to be sound but rejected them as “falsely
positive conclusions”. The results of the first study were rejected
mainly because they could not be explained by reported patterns of
IR emissions from the plant. The results of the second investigations
were rejected because they were contradictory to conclusions drawn
from the cited ABCC investigations (Sever et al. 1988a, 1988b). A
third investigation concerned fathers employed at the Sellafield
Nuclear Complex in the Cumbria region of Northern England. The
results showed a positive association between total exposure to
external IR before conception and a higher risk for stillbirths with
congenital anomaly and highest for stillbirths with NTD (Parker
etal. 1999). To our knowledge, this investigation has not been
repeated. However, we note that the rates of NTD, microcephaly,
mOPH, and conjoined twin rates in Northern England and Wales
reported to EUROCAT are concurrently among the highest in the
UK and Europe and approach the rates noted in Rivne (Table S5).
It is relevant to note that the impact of the Chornobyl fallout
on the UK was particularly significant on regions in Cumbria in
Northern England, Wales, and Southwest England (Gillett et al.
2001). In the context of slightly reduced head circumferences
among neonates born in Polissia compared to those born in Rivne
city, two independent studies in Scandinavia, another region of
Europe significantly impacted by Chornobyl IR, drew our attention.
Both investigations, one in Norway and the other in Sweden, note
that individuals most exposed in utero to Chornobyl IR show sig-
nificant negative impacts on their cerebral functions (Almond et al.
2009; Heiervang et al. 2010). The observations in Scandinavia com-
bined with those in Polissia indicate that further investigation of
OFC measurements among Rivne neonates and children need to be
expanded.

Pathogenesis

The nature of the cCM observed in Rivne is expertly reviewed and
summarized by Warkany (1971) and Stevenson and Hall (2006).
Likewise, a review concerning the impact of twinning is elegantly
presented by Phelan and Hall (2006). A large study by Windham
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and Sever (1982) explored in detail the NTD-female and NTD-
twinning preferential associations. The notion that blastopathies
reflect an altered process of twinning was advanced by Schinzel
etal. (1979), and this has been sustained by other investi-
gators (Czeizel and Opitz 1981; Carmi and Boughman 1992;
Martinez-Frias et al. 1997). This notion is rooted in embryologic
observations summarized by Newman (1917, 1923). Newman and
other students of embryogenesis established that in vertebrates,
early cleavage cells appear to be totipotent and essentially are
germinal in character and able to become a new apical point to
establish new axes of polarity and symmetry. Newman highlighted
experiments by Spemann and Falkenberg (1919) demonstrating that
twins may be produced experimentally by various means that lower
the embryonic developmental rate. Clinical observations combined
with the notion of “arrested or delayed development” led to propo-
sitions of impacts of anomalous X chromosome inactivation pat-
terns proposed by James (1988) and more recently reviewed by
Curry et al. (2006, chapter 23).

In the context of failures of neural tube closure being more
prevalent among females, Seller (1987, 1995) points out that the
neural tube is formed before gonadal differentiation and that
although both sexes start to cleave concurrently, males reach the
blastocysts stage before females which may result in a greater
propensity for NTD among females. There is evidence that in the
mouse, males reach the blastocysts stage before females and that in
bovine embryos, females develop slightly slower than males, obser-
vations that led to the notion of “epigenetic lag” or “developmental
drag” which impact the process of neural folding and may be
attributed to the inactivation of an X chromosome in females.
Further investigations suggest that the female excess among human
instances of anencephaly or cranial-NTD probably are not due to
gonadal hormones or slower overall female developmental rate or
an excess of male deaths, but instead, probably reflect the presence
of two X chromosomes, a cause of what is referred to as an “inac-
tive X sink”. This proposition points out that females methylate
most of the DNA in the inactive X chromosome after every cell
division (“inactive X sink”), which reduces methylation elsewhere
(Juriloff and Harris 2012). Some investigators speculate that
the “inactive X sink” relates to the female “development drag”.
Currently, such issues are in the research domain of molecular
embryology and planar cellular polarity (PCP) concerned with epi-
thelial cellular signaling mechanisms controlling early develop-
mental stages. Disturbances of the PCP process are conducive to
neoplasia and prenatally, to alterations of the gastrulation process,
twinning, somite and cilia development, duplications, anomalies of
usual symmetry or asymmetry patterns, failures of NTD or body
wall closures, and CM syndromes such as Meckel-Gruber and situs
inversus, among others (Ueno and Greene 2003; Wallingford 2006;
Wau et al. 2011; Vandenberg and Levin 2012; Yang 2012). Investi-
gations show that impacts on PCP may alter patterning and polarity
of neurons, perhaps a point relevant to the observed elevated rates
of microcephaly in Polissia. In any case, the Polissia high rates
of pentad-cCM are not associated with an increased frequency of
monozygotic twinning, while higher rates of conjoined twins are
associated with high rates of pentad-cCM. It appears that the causes
of monozygotic twinning per se and alterations of the process
giving rise to conjoined twins and blastopathies may reflect distinct
risk factors.

Female prevalence among instances of sacro-coccygeal
teratomas and conjoined twins is well established. There are
occasional observations of individuals with an incorporated
conjoined-twin or fetus-in-fetu and a concurrent teratoma. It is
unlikely that such concurrent anomalies represent independent
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events particularly in instances where DNA markers were identical
(Du Plessis et al. 1974; Spencer 2001; Gilbert-Barness et al. 2003;
Higgins and Coley 2005). The notion of “fetus-fetus” as a destruc-
tive process was elaborated upon by Knox (1974) who proposed
that it is a cause of NTD reflecting the destruction of one fetus with
the surviving fetus having NTD anomalies. A linkage of anen-
cephaly, spina bifida, twins and teratoma was proposed by Rogers
(1976) who, in brief, notes that twins may develop epithelial defects
that may be conducive to embryonic adhesions and destruction of
the interamniotic partition resulting in a secondary mono-amniotic
pregnancy. Thus monozygotic or dizygotic pregnancies are liable to
undergo fetus-fetus destructive interactions. Under such circum-
stances, one embryo may be reabsorbed or “vanish” and the remain-
ing twin become malformed or a teratoma. Such hypotheses are
consistent with observations that NTD affected twins are usually
discordant for the anomaly and generally sex-concordant. This
assertion is sustained by observations in Rivne where among eight
twin-NTD discordant pairs, six were concordant for sex (Table S4).
Edmonds and Hawkins (1941) noted that the incidence of twinning
whether measured by the percentage of families with twins or by
the ratio of twin births to total births is similar and consistently high
in families with childhood teratomas — a suggestion that the patho-
genesis of teratomas and twinning includes shared elements. This
observation is also consistent with observations in Rivne of high
frequency of twinning events among relatives of NTD and con-
joined twins individuals (Figs 3 and S4). These hypotheses were
framed with awareness that the frequency of NTD and dizygotic
twins among populations are highly variable and that the rates of
both are correlated. Most provocatively, a significant and unex-
plained correlation in frequencies of NTD and dizygous twinning
was detected by one of the earliest investigations of these anomalies
implemented by the World Health Organization in 24 centers in 16
countries (Stevenson et al. 1966). Another large investigation by
Windham and Sever (1982) demonstrated that: NTD were more
frequent among twins than among singletons among whom the
M : F ratios were 0.55 and 0.77, respectively; that among female
twins, NTD were more frequent than among singleton females; that
the lowest M : F ratio was 0.36 observed among anencephalic
twins; and that a reversal toward male prevalence was evident
among twins with spina bifida among whom the M : F ratio was 5.0
compared to 0.93 among singletons with spina bifida. The female
sex bias does not apply to all sites of the NTD axis, which led Seller
(1987) and later Hall et al. (1988) to underscore that among putative
pathogenic mechanisms of cephalad-NTD (defects above the first
lumbar vertebra and including encephaloceles) reflect defects of
neurulation in contrast to lumbo-sacral spina bifidas, which are
anomalies of canalization of the neural caudal cord. Garabedian
and Fraser (1994) proposed a maternal factor as a cause of a higher
frequency of NTD among maternal than paternal relatives of
patients with “high” (above the first lumbar vertebra) NTD. Accord-
ing to these investigators, NTD among relatives may reflect a mater-
nal factor since such instances are more common among maternal
relatives. A similar pattern is evident in Rivne (Fig. 3) and was also
noted by Marriman and Hamel (1992). Familial twinning is also
evident among relatives of conjoined twins (Fig. S4).

An analysis of 16 instances of sirenomelia by Thottungal et al.
(2010) led to their conclusion that caudal dysplasia and sirenomelia
have a single pathogenesis. A review by Orioli et al. (2011) con-
firmed such a view and noted a sirenomelia-twinning association in
9% of patients. A review by Siebert et al. (2005) correlated caudal
duplications with the vanishing twin phenomenon, conjoined twin-
ning, caudal dysplasia, sirenomelia, and OEIS. A clinical illu-
stration of this concept was reported by Fowler (1998) who studied

an individual with a large OM, duplicated lower spine, and an
intra-abdominal sack containing a skin covered “leg”. An analysis
of monozygotic twins discordant for body stalk anomalies led
Daskalakis et al. (1997) and Daskalakis and Nicolaides (2002) to
postulate an early amnion rupture before obliteration of the celomic
cavity. The rupture allows parts of the fetal body to pass through the
membranes out of the amniotic cavity into the celomic cavity
leading to structural defects and amniotic bands associated with
body wall defects, encephalocele, CL/P and limb amputations as
well as a short umbilical cord and a fetus almost attached to the
placenta. Among alternative hypotheses, an abnormal embryonic
folding and persistence of the celomic cavity may render the amni-
otic cavity prone for rupturing. Such twins, if incorporated, may
have characteristics of conjoined twins, fetus-in-fetu, fetiform
tumor or teratoma (Phelan and Hall 2006; Dhingra et al. 2008;
Fuentes et al. 2010). A demised twin may result in the “vanishing
twin” phenomenon or be incompletely resorbed by the host and
disrupt the development of the surviving twin. Daskalakis and
Nicolaides (2002) suggest that incorporated blighted conjoined
twins may be a cause of cloacal exstrophy, which are strongly
associated with OM and twinning (Martinez-Frias et al. 2001;
Casale et al. 2004; Siebert et al. 2005). A female prevalence among
patients with exstrophy of the cloaca was also observed by Caton
et al. (2007). A concordant view was formulated by Feldkamp et al.
(2011), who noted that cloacal exstrophy is etiologically heteroge-
neous, more frequent among monozygotic twins, and recurrent in
families.

In summary, the observations in Rivne sustain the view that
conjoined twins, sacro-coccygeal teratomas, cephalad-NTD, iso-
lated microcephaly and their association with female prevalence
and among twins probably are outcomes of shared mechanisms.

Etiology

The teratogenic risk factors manifesting in the reported rates and
patterns of cCM remain unknown. Among three principal terato-
genic risk factors and the higher rates of cCM in Polissia, our
surveys indicate that alcohol is an unlikely candidate. Concerning
genomic mutations associated with higher sensitivity to teratogens,
in particular IR, their frequency in Polissia may be higher but have
not been directly investigated (Ziolkowska et al. 2006). The impact
of folate deficiencies on DNA repair and rates of NTD remain to be
investigated in Polissia and Ukraine in general. Recent observations
of radiation induced transgenerational inheritance of genomic
instability have focused attention on the role of hypomethylation of
DNA. Such discoveries, as summarized below, provide an increas-
ingly complete framework linking modest IR exposures and other
environmental factors with twinning and blastopathies as well
as associations with preferential sex. Studies show that the NTS1
Slavic or NBN (c.657_651del5) mutation is more prevalent in
regions proximal to Polissia. Carriers of this mutation associated
with the Nijmegen chromosome breakage syndrome (NBS) are
more sensitive to IR DNA damage and suffer the consequences of
impeded double-stranded DNA repair manifested as a large array
of CM and higher cancer risks. The frequency of this mutation
in the eastern part of Wielkopolska province in Poland and in
adjoining Ukraine is estimated at 1.3% (Ziolkowska et al. 2006;
Chrazanowska et al. 2012). Also, among a plethora of reports and
reviews, of direct interest are those of Dubrova et al. (1996) and Pils
et al. (1999) who noted that exposure to low dose radiation resulted
in minisatellite DNA mutations and could be followed by terato-
genic effects in the subsequent generation; Morgan et al. (2002)
proposed that radiation induces factors that stimulate production of
reactive oxygen species that induce genomic and chromosomal
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instability over multiple cell cycles; Kovalchuk and Baulch hypomethylation and genome instability in the germ line of exposed
(2008) noted that bystander IR effects can span several generations parents (paternal germ lines are more sensitive) associated with
and influence the progeny of exposed parents associated with altered miRNA expression; the integration in Developmental
altered DNA methylation patterns; Filkowski et al. (2010) noted Biology of epigenetic transgenerational inheritance with genetics is
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reviewed by Skinner (2011) in particular, regulatory DNA
methylation such as X chromosome inactivation as well as impacts
of environmental disruptors of erasure of DNA methylation during
gonadal sex determination; Hales etal. (2011) reviewed the
epigenetic marks, DNA methylation, histone modifications and
noncoding RNAs critical role in cell memory during the develop-
ment of gametes to blastocysts; excess risk for monozygotic twin-
ning after IVF (in vitro fertilization) was noted by Ericson and
Kallen (2001); increased risk of blastogenesis related malforma-
tions after ART (assisted reproductive technologies) procedures
was demonstrated by Ben-Ami et al. (2011). These hypotheses and
those alluded to earlier are generally consistent with the view that
blastopathies result from embryonal developmental “delays”. This
notion was proposed as early as 1651 by William Harvey in his “De
Generatione Animalium” which followed his teacher’s Fabricius ab
Aquapentende (1537-1610) report on “De Formato Foetu”. During
the second half of the eighteenth century, von Haller and C. F.
Wolff applied the principle of arrested development to explain
ectopia cordis and exomphalos along with experimental studies
of “duplicity” and twinning, which strengthened the notion of
arrested development as epigenetic in nature. One landmark is the
1921 voluminous monograph “Developmental rate and Structural
Expression” by Stockard and given a wider perspective by Newman
(1923). It was Ballentyne (1904, chapter XI, page 158) who
described human blastophaties and asserted that embryologic theo-
ries dealt with pathogenesis and not etiology. The incorporation and
expansion of the notion of arrested development in Medical Tera-
tology and Pathology is reviewed by Willis (1962, chapter 4, page
132) and in Clinical and Experimental Teratology by Warkany
(1971, chapter 2, page 17). A review of current molecular hypo-
theses of epigenetic mechanisms impacting neural fold develop-
ment conducive to elevated rates and female excess of NTD as
observed in Polissia, is presented, among others, by Juriloff and
Harris (2012).

The persistent learned debate of in utero exposures to low-levels
of IR impacts on human health became invigorated by the investi-
gations of Alice Stewart (2000). Her studies led her to conclude that
the ABCC sponsored investigations of the acute injuries of atomic
bomb survivors “are biased in favor of exceptionally low levels of
radiosensitivity”. Such a conclusion poses a challenge to official
assertions concerning health impacts related to Chornobyl IR expo-
sures. This view is underscored by an early classic investigation by
MacMahon (1962) who noted that in utero exposure to diagnostic
doses of X-ray increased subsequent mortality from neoplastic
disease during childhood. A cluster of childhood leukemia noted in
the vicinity of the Krummel nuclear plant near Hamburg, Germany,
led the government to sponsor an investigation that in 1992 found a
statistically significant threefold increase of leukemia risk for chil-
dren below age 5 residing in the 5 km zone of 20 German nuclear
facilities. In 1997, a second official study reported a 50% increased
leukemia risk for this target group, which was only marginally
significant (P =0.060). In 1999, Korblein and Hoffmann (1999)
re-analyzed the same data but only for the 15 sites of operating
German nuclear power plants, omitting five small research
facilities and decommissioned plants. They discovered a signifi-
cant 76% increased risk at the P <0.01 level. These controver-
sial results prompted the German government to sponsor the
“Epidemiologische Studie zu Kinderkrebs in der Umgebung von
Kernkraftwerken” known by the acronym KiKK. The results of this
case-control study, a 120% increase relative leukemia risk for chil-
dren under five in the 5 km zone, were published by Kaatasch et al.
in 2008 (Kaatasch et al. 2008). But they also state that “based on the
available information about radiation emissions from German

nuclear power plants, a direct relation to radiation seems implausi-
ble. Many factors may conceivably cause leukemia ...”. Fairlie
(2009) suggests that leukemia in children under five is induced
in utero and that the effect could be teratogenic in nature rather than
stochastic. In Polissia, until proven otherwise, it is prudent to view
the persistent incorporation of nuclides by pregnant women, both
as teratogenic and oncogenic.

In the field of radiobiology, dilemmas such as those mentioned
above are relatively common and call for adherence to the “precau-
tionary principle” endorsed by the majority of the scientific com-
munity. Under this principle, those who dictate or advocate policies
in the absence of scientific evidence or consensus have the respon-
sibility to demonstrate that their proposed, imposed, or advocated
policies, including those by silence or unresponsiveness, are not
harmful to the public or the environment. Arguably, official
assertions that Chornobyl IR is not teratogenic contradict this pre-
cautionary principle. In any case, the repeated unsubstantiated offi-
cial denials of teratogenic impacts or even the possibility of such
impacts posed by Chornobyl had a chilling effect on initiatives to
investigate their validity. In terms of the Fukushima disaster, it is
self-evident that the circumstances, ecology and populations are
distinct from those in Rivne. On the other hand, it is also evident
that IR is a measurable teratogen that impacts in a similar manner
human embryos anywhere. It is prudent to assume that whatever
is learned concerning the teratogenic impacts in Polissia may be
relevant in the context of Fukushima and elsewhere.

Prevention

In Rivne, specific prevention interventions are needed to reduce
the high rates of NTD and other CM, to reduce the high levels of
incorporated IR by pregnant women and others, and to reduce
exposures to alcohol teratogenesis. The existing population-based
CM monitoring program can facilitate concurrent investigations of
synergistic impacts of risk factors and effectiveness of their inter-
ruption by prevention-interventions. Likewise, such initiatives can
expand conclusions of prior investigations including those that have
shown that maternal alcohol consumption impedes absorption
of folates and has no impact on NTD rates (Halsted et al. 2002;
Makelarski et al. 2013). Assessment of the proven reduction of
NTD rates by folic acid supplementation programs, in the context
of IR exposures in Polissia, are likewise of considerable interest
(Berry et al. 2010).

CONCLUSIONS

The results of this descriptive epidemiological study provide a
starting point for prospective investigations of cause-effect associa-
tions. The strengths and weaknesses of this investigation can be
described with consideration of the well-known principles set by Sir
Austin Bradford Hill (1965) as criteria defining causal relationships
from observed associations, in this instance, the association in
Polissia of high rates of pentad-cCM with Chornobyl IR. Among
the strengths of this study are: (i) adherence to prevalent interna-
tional methods; (ii) concurrent study of two distinct large popula-
tions of similar size, only one of which is chronically exposed to IR;
(iii) concurrent statistically significantly elevated population-based
rates of cCM; (iv) the array of elevated cCM in Polissia includes
those known to result from experimental and human exposures to
IR; and (v) elevated incorporated IR levels in pregnant women are
detected solely among those living in Polissia. Concerning plausi-
bility, three teratogenic risks are of concern in Rivne: alcohol,
genomic mutations, and IR. As noted earlier, alcohol teratogenesis
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is not prevalent in Polissia and genomic mutations are unlikely
to cause the blastopathies observed. The concurrence of elevated
rates of cCM with elevated IR levels in Polissia lends coherence
to a hypothetical cause-effect association. Advances in molecular
biology and embryology suggest that the cCM-IR association may
reflect altered methylation processes associated with sex, greater
sensitivity of paternal germ lines to some teratogens, and potential
causes of genomic instability. Among the weaknesses of this inves-
tigation are: (i) lack of CM data prior to the onset of this investi-
gation; (ii) lack of data of actual levels of parental incorporated
IR of infants with cCM compared to matched controls; (iii) limited
data concerning prenatal loss of conceptions; and (iv) limited data
concerning ¢cCM, microcephaly and reduced head size beyond
12 months of age.

In summary, the present descriptive investigation documents
higher population-based rates of some CM in a population isolate
impacted by Chornobyl IR. In our view, prospective cause-effect
investigations by national and international scientists are warranted.
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DATA SUPPLEMENT

BLASTOPATHIES AND MICROCEPHALY IN A CHORNOBYL IMPACTED
REGION OF UKRAINE

NOTICE: The following was edited by the authors and differs from the version posted on the
internet by the “Congenital Anomalies” journal. The changes introduced seek to facilitate a review
by readers. The contents of tables and figures are identical to the electronic version posted on the

internet.
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THE POLISSIA REGION IN RIVNE, UKRAINE

Polissia is the largest forested wet-land region in Europe, roughly the size of Bavaria. The region is
also known as Prypiat Marshlands which extend across northern Ukraine and southern Belarus from
its start in eastern Poland to its end in western Russia. The “Polishchuks” or “forest dwellers” live
in isolated scattered villages. The environment, in particular poor soils, result in subsistence
patterns emphasizing consumption of water from shallow wells, locally produced potatoes, eggs,
lactic products and pork meat as well as local fish, wild mushrooms, berries, and wood for heating
and cooking. The Polischuks are viewed in Ukraine as representing a distinct ethnic group with
characteristics of a population isolate (Kovalchuk et al. 2009; Dancause et al. 2010).

The Rivne province is located in northern Ukraine, some 250 km to the west from the Chornobyl
disaster site (see report, Figure 1). The northern half of the province is Rivne-Polissia, henceforth
referred to as Rivne-P. The Rivne-P is divided into seven counties, six of which are officially
recognized as being impacted by Chornobyl IR. No other counties in Rivne are officially considered
as Chornobyl IR polluted. Impacted areas are defined as those with average deposition density of
37Cs in excess of 37 kBg/m?. The USSR and international agencies initially failed to include
Rivne-P among regions officially designated as Chornobyl IR impacted. In 1991, among actions
that culminated in the Ukrainian declaration of independence from the USSR, the omission of
Rivne-P was corrected (Decree 106, 1991). The Chornobyl IR pollution in Rivne-P is not uniform
due to “hot spots” of high levels of IR scattered across the territory. Another source of variability
relates to soils. In Polissia, most soils are rich in peat which translates into a high index of transfer
of **¥’Cs from soil to the food chain. This index is among the highest in Ukraine (Zamostian et al.
2002). This is an important factor resulting in higher levels of incorporation of IR in Rivne-P than
in other areas more proximal to Chornobyl. Official estimates and scientific reports concerning
Rivne that do not distinguish Rivne P from the rest of the province may implicitly under-estimate
the incorporation levels of ionizing radiation by the Polishchuk population. Most exposure risks to
IR are calculated solely in terms of estimates of dietary ingestion of **’Cs. Not reflected in such
estimates are inhalation and the presence of *°Sr and other nuclides. In Rivne-P, infants, children,
and pregnant women are regularly exposed to IR polluted smoke from forest fires and burning of
biomass following harvests. In addition, chronic exposure to wood smoke in dwellings is another
source of inhalation of IR. About 50% of dwellings burn wood for heating and cooking. In such a
context it is preferable to rely on individual whole body counts of incorporated **'Cs expressed in
Bq than on extrapolations based on averaged estimated **’Cs contents in soil and diets. An analysis
of individual whole body Bq counts of incorporated *’Cs are found in the companion report. A
prior survey of 344 women from each Rivne-P county estimated the dietary average daily intake of
37Cs at 268 Bq which is above the upper limit advocated by the authorities (Dancause et al. 2010).

In addition to the Chornobyl disaster, other sources of IR in Rivne are two nuclear power plants
complexes (NPP). Both NPP complexes were built concurrently with the VIadimir Lenin NPP
complex now known as the Chornobyl-Prypiat complex. Each NPP complex is adjacent to urban
areas and the Rivne-NPP is adjacent to Kuznetsovsk city in Polissia. The Khmelnytsky-NPP is
located in Khmelnytsky province just across the southern limit of the Ostroh county in Rivne (see
report, Figure 1). This NPP-complex adjoins the sister-cities Ostroh-Netishyn in Rivne and
Khmelnytsky provinces respectively.

The isolation and small settlements inhabited by Polishchuks are associated with localized
predominance of characteristic family names. High frequencies of family names or isonomy rates
typical of particular counties suggest higher endogamy rates as well as higher levels of genomic
homozygosity (Colantonio et al. 2003). The isonomy and life-style surveys are consistent with
general notions in Ukrainian that Polishchuks represent a large, stable, culturally distinct population
isolate who have been exposed to protracted IR exposures since 1986. The circumstances in Polissia

2
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represent a “natural experiment” offering an opportunity for long term investigations of health

effects of an anthropogenic environmental insult on the health of a defined large human population

(Garruto et al. 1999).

SUPPLEMENTAL TABLES

Table S-1a. Temporal Contrasts between Polissia (POL) and non-Polissia (nPOL)™ of Population-
Based Rates of Core Congenital Malformations

2000-2004 2005-2009
POL nPOL OR P CL POL nPOL OR P CL
Live Births 33703 33205 38676 39853
Neural Tube Defects (NTD) 98 61 159 ** 114,222 91 59 159 ** 113,225
Cephalad® 32 26 - nls - 39 19 212 ** 119,388
Anencephaly 21 17 - n/s - 16 12 - n/s -
Isolated 19 16 - n/s - 15 12 - n/s -
Non-NTD Malformations® 2 1 - nlc - 1 0 - nlc -
Cranio-inien-rachis-schisis® 11 9 - nls - 23 7 339 ** 141,9.35
Isolated 7 6 - n/s - 16 6 275 * 1.02, 8.58
Other Malformations 4 3 - n/c - 7 1 7.21 * 0.93, 325
Spina Bifida Cervico-Thoracic 11 0 -  F** - 6 4 - n/s -
Isolated 8 0o - *x - 6 4 - n/s -
Other Malformations 3 0o - n/c - 0 0 - n/c -
Spina Bifida Lumbo-Sacral 34 24 - n/s - 40 28 - n/s -
Isolated 30 20 - n/s - 36 26 - n/s -
Syndromes 1 0o - n/c - 0 0o - n/c -
Other Malformations 3 4 - n/c - 4 2 - n/s -
Spina Bifida site not reported 11 4 - n/s - 0 0o - n/c -
Isolated 11 4 - n/s - 0 0o - n/c -
Spina Bifida combined 56 28 197 ** 1.23,3.23 46 32 1.48 * 0.92,241
Encephalocele 10 7 - n/s - 6 8 - n/s -
Isolated 7 5 - n/s - 5 6 - n/s -
Syndromes 2 0o - n/c - 1 0o - n/c -
Other Malformations 1 2 - n/c - 0 2 - n/c -
Microcephaly® 18 11 - nls - 26 13 206 * 1.02,4.37
Isolated 9 3 - n/s - 5 5 - n/s -
Syndromes 4 7 - n/s - 11 7 - n/s -
Other Malformations 5 1 - n/s - 10 1 103 ** 1.47,6 447
Microphthalmos® 6 2 - nls - 12 4 309 * 094,132
Isolated 2 0o - n/c - 6 4 - n/s -
Syndromes 0 1 - n/c - 3 0o - n/c -
Other Malformations 4 1 - n/c - 3 0 - n/c -
Omphalocele®” 6 8 - nis - 7 17 042 (*) 0.15,1.08
Isolated 3 6 - n/s - 2 11 0.19 (**) 0.02,0.86
Syndromes 1 1 - n/c - 1 0o - n/c -
Other Malformations 2 1 - n/c - 4 6 - n/s -
Gastroschisis 4 1 - n/s - 13 12 - n/s -
Isolated 3 10 0.30 (*) 0.05,1.15 13 12 - n/s -
Other Malformations 1 1 - n/c - 0 0 - n/c -
Urinary Bladder Exstrophy® 4 3 - nl - 4 2 - nlc -
Isolated 4 2 - n/c - 4 2 - n/c -
Other Malformations 0 1 - n/c - 0 0 - n/c -
Conjoined Twins® 2 2 - - 0 3 - nlc -
Isolated 2 1 - n/c - 0 2 - n/c -
Other Malformations 0 1 - n/c - 0 1 - n/c -
3
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Teratomas 5 1 - n/s - 1 3 - n/c -
Isolated 5 1 - n/s - 1 3 - n/c -
Sacro-coccygeal 5 1 - n/s - 1 2 - n/c -
Isolated 5 1 - n/s - 1 2 - n/c -

All 143 99 143 ** 1.10,1.86 154 113 1.41 ** 110,181
Isolated 110 74 147 ** 1.08,2.00 109 93 - n/s -
Syndromes 8 9 - n/s - 16 7 2.36 * 0.92,6.77
Other Malformations 25 16 - n/s - 29 13 230 ** 1.16,4.82

For footnotes see Table 2.

Table S-1b. Temporal Contrasts within Polissia and non-Polissia’ of the Number of Observed
Individuals with Core Congenital Malformations

Polissia Non-Polissia Overall Rivne
2000- 2005- Total 2000- 2005- Total 2000- 2005- Total
2004 2009 2004 2009 2004 2009
Live Births 33703 38676 72379 33205 39853 73058 66908 78529 145437
Neural Tube Defects (NTD) 98 91 189 61 59 120 159  150@ 309
Cephalad® 32 39 71 26 19 45 58 58 116
Anencephaly 21 16 37 17 12 29 38 280 66
Isolated 19 15 34 16 12 28 35 270 62
Non-NTD Malformations® 2 1 3 1 0 1 3 1 4
Cranio-inien-rachis-schisis 11 23 34 9 7 16 20 30 50
Isolated 7 16 23 6 6 12 13 22 35
Other Malformations 4 7 11 3 1 4 7 8 15
Spina Bifida Cervico-Thoracic 11 6 17 0 4 4 11 10 21
Isolated 8 6 14 0 4 4 8 10 18
Other Malformations 3 0 3 0 0 0 3 0 3
Spina Bifida Lumbo-Sacral 34 40 74 24 28 52 58 68 126
Isolated 30 36 66 20 26 46 50 62 112
Syndromes 1 0 1 0 0 0 1 0 1
Other Malformations 3 4 7 4 2 6 7 6 13
Spina Bifida site unknown 11 0@ 11 4 0® 4 15 o® 15
Isolated 11 0 11 4 0 4 15 0 15
Spina Bifida combined 56 46 102 28 32 60 84 78 162
Encephalocele 10 6 16 7 8 15 17 14 31
Isolated 7 5 12 5 6 11 12 11 23
Syndromes 2 1 3 0 0 0 2 1 3
Other Malformations 1 0 1 2 2 4 3 2 5
Microcephaly® 18 26 44 11 13 24 29 39 68
Isolated 9 5 14 3 5 8 12 10 22
Syndromes 4 11 15 7 7 14 11 18 29
Other Malformations 5 10 15 1 1 2 6 11 17
Microphthalmos® 6 12 18 2 4 6 8 16 24
Isolated 2 6 8 0 4 4 2 109 12
Syndromes 0 3 3 1 0 1 1 3 4
Other Malformations 4 3 7 1 0 1 5 3 8
Omphalocele®” 6 7 13 8 17 25 14 24 38
Isolated 3 2 5 6 11 17 9 13 22
Syndromes 1 1 2 1 0 1 2 1 3
Other Malformations 2 4 6 1 6 7 3 10 13
Gastroschisis 4 13" 17 11 12 23 15 25 40
Isolated 3 13® 16 10 12 22 13 25 38
Other Malformations 1 0 1 1 0 1 2 0 2
4
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(1-8) Please, see the same footnotes (1-9) in Table 2.

(a-h) Statistical analysis results:

OR P

a 1.25 <0.03
b 1.59 <0.04
c 2.42 0.003
d Infinity 0.0002
e Infinity 0.04

f Infinity 0.0001
g 0.24 0.046
h 0.26 0.02

CL
0.99, 1.57
0.95, 2.70
1.32, 4.60
3.67, Infinity
1.08, Infinity
5.31, Infinity
0.03,1.10
0.05, 0.96

*, ** *** indicate P-values of <0.05, 0.01, 0.001 (two-tail test***),

(d, e, h) Within Polissia and within non-Polissia, during the first and second study periods, there are
no statistically significant contrasts except: (d) odds ratio (OR) = Infinity, P-value (P) = 0.0002,
95% confidence limits (CL): 3.67 to Infinity; (e) OR = Infinity, P-value = 0.04, CL: 1.08 to
Infinity; (h), OR 0.26, P-value = 0.02, CL 0.05, 0.96. For further comments see text.

(a-c, f, g) In terms of the overall Rivne province, the statistically significant contrasts of the number
of individuals observed during the first and second study periods are: (a), OR 1.25, P-value
<0.03, CL 0.99, 1.57; (b), OR 1.59, P-value <0.04, CL 0.95, 2.70; (c) OR 2.42, P-value 0.003,
CL 1.32-4.60; (f) OR = Infinity, P-value > 0.0001, CL: 5.31 to Infinity; (g) OR =0.235, P-

value = 0.046, CL 0.03-1.10. For further comments see text.

Table S-1c. Unduplicated Individuals with Core Congenital Malformations after Exclusion of
Those with Clinically Recognizable Malformation Syndromes, Genomic Mutations, Cytogenetic
Anomalies and Recognizable Teratogenic Effects'”

Polissia  Non-Polissia Polissia vs. non-Polissia
Categories
2000-2009 2000-2009 OR  P-value CL
Live Births 72379 73058

Neural Tube Defects (NTD) 185 120 1.56 faie 1.23,1.98
Cephalad® 71 45 159 >k 1.08, 2.37

Anencephaly 37 29 - n/s -

Isolated 34 28 - n/s -
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Cranio-inien-rachis-schisis®
Isolated
Spina Bifida Cervico-Thoracic
Isolated
Spina Bifida Lumbo-Sacral
Isolated
Spina Bifida site unknown
Isolated
Spina Bifida combined
Encephalocele
Isolated
Microcephaly®
Isolated
Microphthalmos®
Isolated
Omphalocele®”
Isolated
Gastroschisis
Isolated
Urinary Bladder Exstrophy®
Isolated
Conjoined Twins®
Isolated
Teratomas
Isolated
Sacro-coccygeal
Isolated

101

D OOOoONDN O

16 2.15
12 194
4 429
4 353
52 142
46  1.45
4 278
4 278
60 1.70
15 -
11 -
10 293
8 -
5 3.03
4 -
24 0.46
17 0.30
23 -
22 -
5 -
4 -
5 -
3 -
4 -
4 -
3 -
3 -

*x 1.15, 4.16

* 0.92,4.27

*x 1.40,17.5

* 1.11,14.8

* 0.98, 2.06

* 0.98, 2.16
0.057 0.82,12.0
0.057 0.82,12.0
kel 1.22,2.38
n/s -

n/s -

*x 1.39,6.74
n/s -

* 1.05, 10.65
n/s -

* 0.20, 0.98

fake 0.09, 0.84
n/s -

n/s -

n/s -

n/s -

n/s -

n/c -

n/s -

n/s -

n/s -

n/s -

For footnotes see Table 2.

Table S-1d. Overview of Unduplicated Individuals in Polissia and non-Polissia with Non-
Syndromic Congenital Malformations' or Sentinel Anomalies (2000-2009).

Categories

Polissia

Rate

Non-Polissia

Rate

Polissia vs. Non-Polissia

OR  P-value CL

Core-Malformations
Neural Tube Defects 185 25.6 120 164 156 <0.001 1.23,1.98

Cephalad®? 71 9.8 45 6.2 159 <0.01 1.08, 2.37
Microcephaly® 29 40 10 1.4 293 <0.01 1.39, 6.74
Microphthalmia®® 15 21 5 0.7 3.03 <005 1.05 10.65
Sentinel Anomalies
Cleft Lip and/or Palate® 67 9.3 69 9.4 - n/s -
Down Syndrome® 101 14.0 97 133 - n/s -

For footnotes (1, 2, 5-6) see Table 2.

(2) Includes anencephaly and iniencephaly.

(@) Non-syndromic.

(b) Includes one individual with microcephaly and recto-anal atresia (s-5).

Data Supplement — Blastopathies and Chornobyl
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Table S-2. Total Number of Malformations and Rates per se (not Unique Individuals) and Male-
Female (MF) Proportions and Ratios (M:F) in Polissia and non-Polissia®.

o Polissia non-Polissia
Categories® Sex Sex
’ R ok M ME® R e M F MF
Rivne Live Births® 12 37576 34791 1.08 16 37716 35326 1.07
NEURAL TUBE DEFECTS (NTD) 261 30 71 88 0.81* 16436 43 41 1.05
CEPHALADY 98 15 21 35 060* 6219 11 15  0.73
NTD - TWIN INDIVIDUALS nc - 1 2 n/c 0.7 - 3 2 n/c
NTD - OMPHALOCELE 14 4 2 4 n/c n/c 2 2 - n/c
ANENCEPHALY 51 9 12 16 0.75 40 12 8 9 0.89
Isolated 47 7 12 15 0.80 38 12 8 8 1.00
INIENCEPHALY 08 2 1 3 n/c nc 1 1 - n/c
Isolated nc 1 1 2 n/c nic - 1 - n/c
CRANIO-RACHIS-SCHISIS 39 4 8 16 050* 19 6 2 6 0.33
Isolated 26 2 6 11 0.55 155 2 4 n/c
SPINA BIFIDA® 141 12 46 44 106 8210 27 23 117
Cervical 08 2 3 1 n/c nic - - - n/c
Isolated 07 2 2 1 n/c nic - - - n/c
Thoracic 15 - 7 4 1.75 nic - 3 1 n/c
Isolated 12 - 5 4 1.25 nic - 3 1 n/c
Lumbo-sacral 102 9 34 31 1.10 71 7 24 21 1.14
Isolated 91 6 31 29 1.07 6.3 6 20 20 1.00
Site unknown 15 1 2 8 0.25* nfc 3 - 1 n/c
Isolated 15 1 2 8 0.25* nfc 3 - 1 n/c
ENCEPHALOCELE 22 3 4 9 0.44 21 7 5 3 1.67
Isolated 1.7 2 1 9 0.11** 15 5 4 2 n/c
MICROCEPHALY-MICROPHTHALMIA 94 - 32 36 0.89 4.7 - 18 16 1.13
Isolated 30 - 8 14 0.57 1.6 - 4 8 0.50
both Microcephaly-Microphthalmia nic - - 2 n/c nic - - - n/c
only Microcephaly 1.7 - 3 9 0.33 11 - 3 5 0.60
only Microphthalmia 1.1 - 5 3 1.67 nic - 1 3 n/c
and Anencephaly® nlc - - 1 n/c nlc - - - n/c
and Conjoined Twin with a single orbit®  n/c - - - n/c nc - 1 . nic
and Holoprosencephaly™ 07 - 4 1 n/c nlc - 2 1 nic
Fetal Alcohol Syndrome® 12 - 7 2 350 15- 6 5 1.20
Other syndromes? 1.2 - 4 5 0.80 nlc - 3 1 n/c
Other non syndromic® 30 - 9 13 0.69 nlc - 2 1 nic
OMPHALOCELE 35 6 14 5 2.80* 42 12 14 5 2.80*
Isolated 07 1 4 - n/c 23 7 7 3 2.33
and NTD" 1.4 4 2 4 n/c nc 2 2 . nic
and Microcephaly-mOPH™ nc - 2 - n/c nlc - 2 . nic
and other malformations™ 11 1 6 1 6.00 113 3 2 n/c
GASTROSCHISIS 23 - 5 12 042 315 11 7 1.57
Isolated 22 - 5 11 0.45 305 10 7 1.43
URINARY BLADDER EXSTROPHY® 12 - 4 5 0.80 0.7 - 4 1 n/c
CONJOINED TWINS (CTW)® nc 1 - 2 n/c 081 2 3 n/c
CTW - Spina Bifida — Omphalocele nic - - 1 n/c nic - - - -
CTW, single orbit, no oral opening nic - - - - nic - 1 - n/c
TERATOMA® 10 3 1 3 nic nc - - 4 nic
Sacro-coccygeal 08 3 1 2 n/c nic - - 3 n/c
HOLOPROSENCEPHALY" © . 8 5 1.60 O 4 12 7 1.71
and Patau syndrome ® . 3 2 n/c © 1 4 1 n/c
FETAL ALCOHOL SPECTRUM DISORD. 5.1 - 19 18 1.06 57 - 25 17 1.47
PATAU SYNDROME / TRISOMY 13" ® 5 4 1.25 © 1 8 2 4.00
DOWN SYNDROME 140 - 54 47 1.15 13.3 2 54 41 1.32
7
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CLEFT LIP/PALATE 108 2 45 31 1.45 10.8 - 55 24 2.29%**
Isolated 76 - 38 17 2.24** 79 - 42 16 2.63***
Not Isolated 32 2 7 14 0.50 2.9 - 13 8 1.63

Syndromes nic - 1 3 n/c 12 - 7 2 3.50
Non-Syndromic 26 2 6 11 0.55 16 - 6 6 1.00

ECTOPIA CORDIS nc 2 - - n/c 0.7 4 1 - n/c

THORACO-ABDOMINAL WALL DEFEC. n/lc 3 - - n/c n/c 6 1 1 n/c

RECTO-ANAL ANOMALIES 22 1 9 6 1.50 40 1 13 15 0.87
Isolated® 1.0 - 4 3 n/c 18 - 7 6 1.17
Not Isolated 1.2 1 5 3 1.67 22 1 6 9 0.67

SIRENOMELIA nfc - - - - n/c 2 - - n/c

(@) In contrast to other tables where individuals are only represented once, in this table an
individual may be represented in several malformation categories (shown in capital letters).
However, within a malformation category (in capital letters) an individual is represented only
once.

(b) M:F is shown only if five individuals of either sex are represented. P-value is denoted by
*xx *k * which are equivalent to P-values <0.001, <0.01, <0.05.

(c) Excludes 28 individuals of unknown or undetermined (unk) sex.

(d) Cephalad-NTD includes anencephaly (or acrania), cranio-rachis-schisis, iniencephaly with or
without associated spina bifida.

(e) Excludes cephalic NTDs. Spina bifida locations indicate the highest impacted level of the
vertebral column with disregard of the caudal extent.

(f) One individual is represented among anencephalies (c-1).

(9) One individual is a conjoined twin with a single orbit (z-2).

(h) Includes one individual with Holoprosencephaly-Microcephaly-Microphthalmia (hol-6); three
individuals with Patau syndrome (hol-22, 23, 25).

(i) Includes one individual with Fetal Alcohol Spectrum Disorder-Microcephaly-microphthalmia
(s-2).

(3 Includes four individuals with Patau syndrome (v-1, 3; s-11; w-1).

(k) Includes one individual with Microcephaly-microphthalmia (t-8).

() Includes fourteen individuals also shown separately as a NTD-Ompalocele category (c-3; -2, 4-
8; h-1; h-3, I-5; g-4; m-2; m-5, 6).

(m) Includes four individuals also represented in the Microcephaly and/or Microphthalmia category
(t-9; u-2; v-1; w-1); two of them have Patau syndrome (v-1; w-1).

(n) Includes sixteen individuals (aa-1, 2; cc-1-6; bb-1; dd-1-7), two of whom have Patau syndrome
(aa-2; bb-1) and one of whom had pentalogy of Cantrel (dd-1).

(0) Includes one individual with Spina Bifida-Omphalocele (h-3).

(p) Includes 2000-2010 data.

() Includes one individual with cervical teratoblastoma and Holoprosencephaly (neo-1).

(r) Non-population-based onservations.

(s) Includes fistulas.

Table S-3. All Individuals with Fetal Alcohol Spectrum Disorder (FASD). Non-Population-Based
Observations.

Category Polissia non-Polissia Combined
FASD® 37® 42 79®
and Microcephaly 9 11 20
Males 7 69 13
Females 20 50 7
No microcephaly 27 31 58
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Males 12 19 31

Females 15 12 27
Gestational age (weeks)®

<35 8 10 18

35-37 9 14 23

>38 9 6 15
Birth weight (grams)

<2500 21 25 46

>2500 6 6 12
Prenatal diagnosis 6 6 12

(@) Includes one female from Polissia with NTD (k-1).

(b) Includes 31 instances detected during 2000-2004 and 48 during 2005-2009.
(c) Occipital-frontal circumeference <3 SD for sex and age.

(d) Excludes two individuals due to lack of information.

(e) Individuals (r-1-5, 8, 15).

(f) Individuals (r-11, 12).

(9) Individuals (s-1, 2, 7, 8, 12, 13).

(h) Individuals (s-3, 4, 6, 9, 10).

Table S-4. All Non-Singletons Including Those with Congenital Malformations (2000-2009)(1)

Category Polissia® Non-Polissia® Rivne Province
Quadruplets - M-M-F-F M-M-F-F
Triplets M-M-M; F-F-F M-M-M; five F-F-F© Two M-M-M; six F-F-F
Conjoined twin sets® Two F-F®; U-U M-M; three F-F®; U-U M-M; five F-F; two U-U
M-M  F-F M-F U-U M-M F-F M-F U-U U-M M-M F-F M-F U-U U-M
All Twin Pairs 216 199 164 1 207 220 183 2 1 423 419 347 3 1

(per 10,000 live births)  (59.7) (55.0) (45.3) (-) (56.7) (60.2) (50.4) () () (58.2) (57.6) (47.9) () ()

Malformed twin® 18 9 6 13 7 6 2 1 31 16 12 2 1
Holoprosencephaly 19 . - - - - . - - 1 - . - -
Neural tube defects ™ 20 o 0 gl 0 3 3 2 - -
Ectopia cordis - - - - - - 1™ - - -1 -
Acardia KL - . - - 4 1 . - -
Cardiac malformations 8@ 30 10 . 40 30 >0 _ - 12 6 3 - -
Gastroschisis - - 1w - - - - - - - 1 - -
Other malformations 500 30 4@ gl 3eh)pkr) q@d gl 19 6 6 1 1

(1) Includes individuals with holoprosencephaly or thoraco-abdomino-schises.

(a, b) Excluded subjects whose co-twin was not found, is a vanishing co-twin or deceased without
further information provided (21 and 16 instances in Polissia and non-Polissia respectively).

(c) Excluded is one triplet set (trpl-9): first co-twin has bilateral cataract and hydrocephaly; second
co-twin died at 1 day of age; and third co-twin vanished after 9 weeks of gestation.

(d) All sets are conjoined at some point of the anterior body wall.

(e) Cranio-thoraco-pagus with thoraco-lumbar spina bifida and omphalocele (h-1); thoraco-
omphalo-pagus with bilocular heart (z-1).

Data Supplement — Blastopathies and Chornobyl 9
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(F) Excludes instances of first-degree hypospadias, clubfoot, hip dislocation and dysplasia, and
torticolis. Note that all co-twins are malformation-free except for two pairs described in the
footnotes (t) and (cc).

(g-dd) Descriptions of congenital malformations are followed by a clue to clinical summaries
shown in square brackets: (g) lobar holoprosencephaly, microcephaly, atresia of ileum, internal
hydrocephaly identified among clinical summaries as [individual tw-1]; (h) anencephaly [a-1];
(i) craniorachischisis [e-1]; lumbo-sacral spina bifida with internal hydrocephaly [i-1]; (j) two
anencephalics [b-1, 2]; (k) lumbo-sacral spina bifida [j-1]; (I) male with anencephaly [b-3];
female with lumbo-sacral spina bifida and congenital hydrocephaly [j-2]; (m) ambiguous
gender, pentalogy of Cantrel, omphalocele, ectopia cordis, deformed spine, unaffected male co-
twin [dd-1]; (n) acardia, acephaly [tw-2]; acardia, absent upper limbs [tw-4]; acardia, amorphia
[tw-5]; (0) acardia, acephaly [tw-3]; (p) acardia [tw-6]; (q) ventricular septal defect [tw-7, 13,
14]; tetralogy of Fallot [tw-18]; unspecified cardiac malformation [tw-10]; pulmonary artery
atresia and aneurism of atrial septum [tw-15]; esophageal atresia, polycystic kidney, tetralogy
of Fallot, pectus excavatum, [tw-12]; trilocular heart [tw-8]; (r) ventricular septal defect [tw-
17]; unspecified cardiac malformation [tw-9, 16]; (s) male with ventricular septal defect [tw-
11]; (t) ventricular septal defect [tw-21, 25, 26-27 (co-twins)]; (u) ventricular septal defect [tw-
22]; hypoplastic right heart, atrial septal defect [tw-19]; pulmonary artery stenosis and patent
foramen ovale [tw-24]; (v) male, unspecified cardiac malformation [tw-20]; female, pulmonary
valve stenosis [tw-23]; (w) female, gastroschisis, intestinal eventration [ee-38]; (x)
hydranencephaly [tw-37]; microtia, atretic ear canal [tw-28]; atretic ileum [tw-36]; Down
syndrome [tw-29]; balanic hypospadias [tw-32]; (y) polycystic kidney [tw-31]; right cataract
[tw-38]; large intestine stenosis [tw-39]; (z) male, amniotic bands, club feet [tw-30]; female,
post in vitro fertilization, absent shoulder-forearm-femur, cystic hygroma [tw-34]; male, left
uretherohydronephrosis [tw-35]; male, congenital hydrocephaly [tw-33]; (aa) penoscrotal
hypospadias [tw-43]; balanic hypospadias [tw-40, 41, 42]; right upper limb reduction anomalies
[tw-44]; jejunal atresia [tw-45]; (bb) Dandy-Walker malformation [tw-46]; abdominal wall
defect [tw-50]; arthrogryposis multiple congenital [tw-51]; (cc) male, Down syndrome,
secondary atrial septal defect, female co-twin hydrocephalic [tw-47, 48]; (dd) ambiguous
gender, bifid scrotum, urogenital sinus, perineal hypospadias [tw-49]; (ee) ambiguous,
sirenomelia, absent upper limb [sir-2].

Table S-5. Population Rates of Neural and Other Malformations (not Individuals) in the Polissia
and non-Polissia Regions of Ukraine and other regions of Europe.

Categories® Births NTD MIC mOPH CTW BLEXTR oM GSTR CL/P
Polissia (2000-2009) 72800  25.96 (51)©  6.35 3.57 0.55* 1.24 343(32)9 234 1071
Non-Polissia (2000-2009) 73488  16.33(68)  3.40 1.22 0.55% 0.68 4.22 (52) 313 1075
EUROCAT Registries(2005-2009)®
Northern England (UK) 164501  14.47(81)  1.95 0.91 0.49 1.09 2.74 (44) 6.02  10.88
Wales (UK) 172085  13.60 (84)  5.35 1.63 0.35 0.64 4.24 (58) 6.22  11.56
Paris (France) 133880 12.77 (87) 2.46 1.12 0.15 1.57 6.05 (73) 1.27 8.52

East Midlands & South

Yorkshire (UK) 358500  11.60(77)  0.92 0.39 0.31 0.84 399(57) 521  8.84
Wessex (UK) 143432  11.36(89)  1.46 0.84 0.35 0.70 321(54) 481 115
10
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Thames Valley (UK) 146831  11.03(85)  0.89 0.82 0.27 0.89 5.52 (63) 3.27 8.85
South West England (UK) 240454 10.94 (82) 5.03 1.21 0.17 0.75 3.53 (59) 4.08 8.69
Basque Country (Spain) 103040  10.77(86)  3.88 1.07 0.19 0.58 4.66 (73) 1.65 5.43
Norway 301408 10.02 (73) 0.53 0.76 0.07 0.46 2.85 (63) 3.52 12.94
Antwerp (Belgium) 100199  9.78 (53) 2.50 1.10 0.00 0.70 1.50 (40) 1.10 1118
Hainaut (Belgium) 63349 9.47 (83) 1.89 0.16 0.00 0.63 2.21 (64) 1.89 11.84
N Netherlands (NL) 90450 8.18 (61) 2.99 1.22 0.00 1.33 2.21 (50) 1.44 13.27
Wielkopolska (Poland) 192533 8.15 () 1.30 0.99 0.26 0.36 1.87 () 1.61 9.45
Valencia Region (Spain) 165859 6.9 (79) 452 0.90 0.24 0.54 0.78 () 1.57 5.61
Hungary 493001 6.02 (64) 1.78 1.03 0.14 0.45 1.46 (43) 0.89 7.40
Dublin (Ireland) 126232 5.94 () 3.41 151 0.00 0.95 2.38 () 2.61 7.76
Emilia Romagna (Italy) 203283 5.71 (71) 1.18 0.98 0.00 0.69 1.87 (55) 0.89 7.03
Tuscany (ltaly) 152137  5.65(78) 0.66 0.72 0.07 0.46 2.37(81) 0.99 5.65

* Rivne rate (8 observations).
(a)Abbreviations: BLEXTR, urinary bladder exstrophy; CL/P, cleft lip with/without cleft palate;

CTW, conjoined twins; EUROCAT, European Surveillance of Congenital Anomalies; GSTR,
gastroschisis; MIC, microcephaly; mOPH, microphthalmia; NTD, neural tube defects; OM,
omphalocele. Births include singletons, multiple births, live and stillbirths; exclude
terminations of pregnancies; all registries (including Polissia/non-Polissia) report counts of
malformations (not of infants) — same infant may appear in more than one malformation
category.

(b) Rate per 10,000 births of congenital malformations (not individuals) inclusive of live births,

fetal deaths of 20 or more weeks of gestation and termination of pregnancies.Rates reported by
full member registries located in Europe who reported at least 30,000 births during the 2006-
2008 and at least 30 instances of NTD. These criteria were met by the 19 registries shown.
Excluded were registries from Zagreb (Croatia), Odense (Denmark), Strasbourg (France),
Mainz (Germany), Cork and Kerry (Ireland), SE Ireland, Malta, Barcelona (Spain), Vaud
(Switzerland); S Portugal. Also excluded are registries from Saxony-Anhalt (Germany) and
Styria (Austria) whose data is under review. Ukraine is excluded and instead, rates from Rivne
province in Ukraine subdivided as Polissia and non-Polissia regions are presented. The rates are
calculated adhering to EUROCAT methods.In this table the rates are calculated on the basis of
all births and individulas with multiple congenital anomalies may be included in multiple
categories. In all other tables of this report, rates are calculated on the basis of live births. The
series of tables 1 and S-1 show unduplicated individuals (u-rates) and in other tablesindividuals
may be duplicated (t-rates). EUROCAT occasionally introduces data updates, the data analyzed
was last accessed on November 29, 2012,

(c) Percent of termination of pregnancies — Data accessed on November 29, 2013.

Table S-6. Teratomas — Rivne, Volyn (2000-2009) and Khmelnytsky (Kh) Provinces (2002-2009)®

Rivne Volyn Sex
Category P P Total P P Toa KM Al M TE oy
Live births 72379 73058 145437 62882 65928 128810 104313 378560 195593182925 42
All conjoined twins 3 6 9@ 2 20 3@ 148 4 6 4
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All teratomas 7 4 119 3 g8 119 7™ 290 7 19 3
Sacro-coccygeal® 6 3 oV 3 7 100 6" 25M 7 15 3
Teratoblastoma 1™ 1 1 1
Males (M) 1 1 1 3 4 2 7 7
Females (F) 2 3 5 2 4 6 4 15 15
Unknown (U) 3 3 3 3
Liveborn 3 3 6 3 4 7 3 16 4 12
Stillborn 1 1 1 1
ToP® 3 3 2 2 3 8 2 3 3
Non-sacro-coccygeal 1 1@ 2 10 1 1 4 4
Teratoblastoma 1% 1 1 1
(@) P and nP denote Polissia and non-Polissia; rates of conjoined twins include 2010 data; case-by-
case clinical highlights are listed below; (b-t) respective rates are: (b) 0.55, (c) 0.14, (d) 0.25,
(e) 0.33, (f) 0.76, (g) 0.85, (h) 0.67, (i) 0.77, (j) 0.62, (k) 0.78, (I) 0.58, (m) 0.66; (n) see (vter-
11) below; (o) all instances are not associated with other malformations except (neo-1) and
(kter-7); (p) termination of pregnancy; (g-s) non-sacro-coccygeal teratomas: (q) neck (ter-9);
(r) maxillary (vter-10); (s) thymus (kter-4); (t) neck-pharynx teratoblastoma (neo-1).
Case-by-case Clinical Highlights of Individuals with Teratomas are listed in pages 33, 46.
Table S-7. Non-Syndromic NTD Associated with Omphaloceles (OM), Body Wall and Other
Anomalies in Rivne, Khmelnytsky and Volyn Provinces (2000-2009)®
Category All  OM Comment® M-F
Cephalad 325 17 2-9
Anencephaly 223 4 Twin, acardiac (ok-1)
Iniencephaly 17 5 CL/P, etc (ov-7)
Cranio-rachis-schisis 85 8 Bilocular heart (f-4)
Spina Bifida® 380®  10® 3-2
. Bladder exstrophy (h-3
High 62 2 Conjoined twir?s {hgl) :
Hypoplastic left heart (m-5)
Ambiguous genitals (ok-7
Low 260 6 Renalghypop?asia (mEZ) :
Renal unilateral agenesis (m-6)
(@) Note: For fuller clinical descriptions see particular individuals identified in parenthesis; M-F
refers to male-female proportions; in Khmelnytsky Province the data was collected from 2002 to
2009; spina bifida “high” includes anomalies above the first lumbar vertebra and “low” those
located at or below the first lumbar vertebra; exluded from the above table are two instances of
encephaloceles (ov-2, 5). (b) The 380 instances of spina bifida include 58 lacking description
regarding the locations-extent. Among these 58 instances, 2 had an associated omphalocele.
Table S-8. Gastroschisis and Maternal Age at Delivery: Rivne and Volyn Provinces (2000-2009)
and Khmelnytsky Province (2002-2009)
12
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Rivne Volyn Khmelnytsky All

Category N % N % N % N %

Total live births 145437 128810 104313 378560
Gastroschisis 40 40 49 129

Maternal age <20 years of age
All 13747 9.45 13105 10.17 11889 1140 38741 10.23
Gastroschisis 16 40.00 9 2250 14  28.57 39 30.23
Maternal age 20-24 years of age
All 56066 38.55 51490 39.97 40969 39.28 148525 39.23
Gastroschisis 19 47,50 23 57.50 23 46.94 65 50.39
Table S-9. Encephaloceles and Male-Female (M-F) Proportions.

Category Rivne Volyn+Khmelnytsky Combined

N %) M-F Rate® N (%) M-F Ratet® N (%) M-F Rate®
All encephaloceles  31® 9-12 213 369 12-12 154 67 21-24  1.77
Non-syndromic 28 (90) 7-12 193 35 (97) 11-12 150 63 (94) 18-24 1.66
Occipital 20 (71) 5-9 138 21 (60) 5-9 090 41 (65 10-18 1.08

(@) Live births: 145,437 and 233,123 in Rivne, and Volyn-Khmelnytsky provinces combined
respectively. (b) Includes Klippel-Feil complex (n-3) and two siblings with Meckel-Gruber
complex (n-1, 2). (c) Includes suspected Meckel-Gruber complex (ov-2).
Data Supplement — Blastopathies and Chornobyl 13
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FIGURES
FIGURE S-1
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FIGURE S-2
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Figure S-2. Whole Body Counts of incorporated ionizing radiation (Bq *’Cs) among 6026 pregnant

women residing in Rivne Province (2008-2011). The (*) indicates the official upper norm for
children under the age of 15 years (3700 Bq). (Decree #106 of Cabinet of Ministers of Ukrainian

Soviet Socialist Republic of July 23, 1991. - See references).
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FIGURE S-3
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Figure S-3. Birth weight of liveborns of all gestational ages (2000-2009) in Polissia and non-
Polissia regions of Rivne province of Ukraine
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FIGURE S-4
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SUMMARIES OF CLINICAL HIGHLIGHTS OF INDIVIDUALS INCLUDED IN THE
TABLES OF THIS REPORT

Abbreviations: see below.
Congenital malformations — population-based onservations.
Neural tube defects, Data Supplement page 19.
Microcephaly, page 24.
Microphthalmos, page 28.
Anterior body wall, page 29.
Omphaloceles, page 29.
Gastroschisis, page 31.
Conjoined twins, page 43.
Teratomas, page 33.
Sentinel anomalies, page 34.
Down syndrome, page 34.
Clift lip with/without cleft palate, page 34.
Supplemental survey of anterior-caudal body wall anomalies, page 36.
Ectopia cordis, page 36.
Thoraco-abdominal wall anomalies, page 36.
Exstrophy of the cloaca, page 36.
Recto anal - sirenomelia, page 37.
Additional observations, page 39.
Fetal alcohol spectrum disorder, page 39.
Holoprosencephaly, page 39.
Trisomy 13 or Patau sydrome, page 42.
Neoplasia, page 42.
All non-singleton individuals, page 42.
Observations in Rivne, Volyn and Khmelnytsky provinces, page 46.
Teratomas, page 46.
NTD-omphalocele associations, page 47.

Abbreviations:

abd(omen, ominal); abs(ent); agen(esis); amb(igous genitalia); AN(encephaly); anom(alies);
ant(erior, eriorly); apl(asia); ASD, atrial septal defect; atr(esia); A-V, atrio-ventricular; b(irth);
bilat(eral); BLEXTR, urinary bladder exstrophy; Bwt, birth weight; call(osum); calv(arium); cav-
sept-pel, cavum septum pellucidum; cerebel(lum, lar); cerebr(al, um); CHD, cardiac
malformations; CL, cleft lip; clindx, clinical diagnosis, implies no karyotype; CL/P, cleft lip and
palate; CM, congenital malformation(s); CMV, cytomegalovirus; conc(ordant); cong(enital);
corp(us); CP, cleft palate; CRA(niorachischisis); CT, computerized tomography; CTW, conjoined
twins; d(ays); def, defect, deformed, deformation, deficiency; diaphr(agm); disc(ordant),
discordant twin; disloc(ation); dupl(ication); dysm(orphic); dyspl(astic); ECTC, ectopia cordis;
ENC(ephalocele); esoph(agus); eventr(ation, ated); excl(udes); exophth(almos); ext(ernal);
f(emale); fam(ilial, family history); FASD, Fetal alcohol spectrum disorder; gest(ation, al); GSTR,
gastroschisis; H-SB, cervical-thoracic spina bifida; hemisp(here, heric); HOLOP(rosencephaly);
hydroceph(alus); hyper(telorism, trophy); hypopl(asia); hyposp(adias); incl(udes, usion);
INIEN(cephaly); int(ernal); intest(ine, inal); IVVF, in-vitro fertilization; IJUGR, intrauterine growth
retardation; lat(eral, erally); L(eft); LB, liveborn; L-SB, lumbar—sacral spina bifida; m(ale);
malf(ormation); mat(ernal); MIC(rocephaly); mo(nths); mOPH, microphthalmia or anophthalmia;
MR, mental retardation; mult(iple); multicys(tic); N, count of individuals; NTD, neural tube
defects; occip(ital); OFC, occipito-frontal circumference; oligohydr(amnios); OM(phalocele); OS,
ostium secundum; pat(ernal); pct, percentile; PDA, patent ductus arteriosus; PFO, patent foramen
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ovale; PKU, phenylketonuria; PNGR, postnatal growth retardation; polycys(tic); polyd(actyly);
polyhydr(amnios); post(erior); postax(ial); preax(ial); prenat(al); propt(osis); pulm(onary);
R(ight); reduct(ion); retard(ation); S(tillbirth); SA, spontaneous abortion; SB, spina bifida;
sept(um); short(ening); sir(enomelia); sten(osis); synd(rome); T-E, tracheo-esophageal fistula;
TER(atoma); THAB, thoraco-abdomino-schisis; ToP, termination of pregnancy; TW(ins);
u(nknown gender, age); umb(ilical); unilat(eral); ventr(icle); VSD, ventricular septal defect;
w(ith); wks, week(s), yr, year(s).

Notes:

Individuals are listed only once and include singletons and non-singletons.
Individuals from non-Polissia are shown in italics.

Non-singletons are also listed separately.

The sequence of the clinical summaries is: key number; year; gender; ToP or stillbirth (S) or
liveborn (LB); weeks of gestation; singletons are not indicated - non-singletons are indicated,
inclulding concordance with co-twins; main clinical category in CAPS followed by prenatal and/or
postnatal observations; and highlights concerning relatives including twinning events. Regarding
prenatal diagnosis indicated as prenat at a given week, the detection of the anomaly subsequently
confirmed is assumed - other anomalies are described.

Salient congenital malformations are shown in bold.
“Isolated” implies lack of associated congenital malformations.

Holoprosencephaly individuals are excluded from all core congenital malformation categories
except teratomas. Holoprosencephaly individuals may be included among individuals with non-core
congenital malformations.

The sequence of listed congenital malformation categories is:

Neural tube defects (below), microcephaly (page 24), microphthalmia (page 28), anterior body wall
anomalies (pages 29, 36), omphaloceles (page 29), gastroschisis (page 31), urinary bladder
exstrophy (page 33), teratomas (page 33), sentinel anomalies (page 34), Down syndrome (page 34),
cleft lip/palate (page 34), recto-anal and cloacal (page 36), sirenomelia (page 39), fetal alcohol
spectrum disorders (page 39), holoprosencephaly (page 39), trisomy 13 or Patau syndrome (page
42), neoplasia (page 42), non-singletons (page 42).

NEURAL TUBE DEFECTS (NTD)

Neural Tube Defects (NTD) in Polissia (POL) and non-Polissia (NPOL) - Prenatal Diagnosis
(PD) and Terminations of Pregnancies (ToP)

Region Years NTD total PD ToP after PD | No PD

POL | 2000-2004 98 68 46 30
2005-2009 91 80 50 11
Total POL 189 148 96 41
NPOL | 2000-2004 61 50 36 11
2005-2009 59 57 44 2
Total NPOL 120 107 80 13
Total 309 255 176 54

Data Supplement — Blastopathies and Chornobyl 19
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Cephalic

a-1

b-2
b-3

c-2
c-3
d-1

e-1

Anencephaly (AN) (66 individuals)
When detected, birth status and sex:

< 15, 13 Stillborn (), 12 Polissia non-Polissia
15-20, 36 Spontaneous abortion (SA), 6 Males 12 8
21-24, 7 Termination of pregnancy (ToP), 48 Females 16 9
25-34, 6 Unknown 9 12
35-40, 1

At birth, 3

Isolated — Singletons (58 individuals)
When detected, birth status and sex:

< 15, 11 Stillborn S), 7 Polissia non-Polissia
15-20, 33 Spontaneous abortion (SA), 6 Males 11 5
21-24, 6 Termination of pregnancy (ToP), 45 Females 15 8
25-34, 5 Unknown 7 12
35-40, 1

At birth, 2

Isolated — not Singletons

2002; m; S; 39 wks; Bwt 890 g; TW; AN, disc m-m.

2001; m; S; 38 wks; Bwt 3000 g; TW; AN, disc m-m, monochorial; prenat 27 wks.
2005; m; S; 38 wks; Bwt 2500 g; TW; AN, disc m-m; prenat 16 wks.

2008; m; S; 35 wks; Bwt 1655 g; TW; AN, disc m-f, di-amniotic; prenat 12 wks.

Not Isolated — non-Syndromic — non-NTD anomalies among Singletons

2000; f; S; 33 wks; Bwt 1000 g; AN; mOPH; anotia; prenat 19 wks.

2002; u; ToP; 21 wks; Bwt 320 g; AN; CL; prenat 19 wks. mat fam 3 TW pairs.
2006; u; ToP; 12 wks; AN; OM,; prenat 12 wks. mat goiter.

2004; f; ToP; 22 wks; AN; esoph atr; prenat 21 wks, polyhydr.

Anencephaly-Rachischisis (Craniorachischisis) (CRA), Includes Iniencephaly (INIEN)
(50 individuals)
When detected, birth status and sex:

< 15, 12 Stillborn S), 7 Polissia non-Polissia
15-20, 18 Spontaneous abortion (SA), 4 Males 9 3
21-24, 13 Termination of pregnancy (ToP), 39 Females 19 6
25-34, 6 Unknown 6 7
35-40, 1

Isolated — Singletons (34 individuals)
When detected, birth status and sex:

<15 6 Stillborn (S), 4 Polissia non-Polissia
15-20, 14 Spontaneous abortion (SA), 2 Males 7 3
21-24, 9 Termination of pregnancy (ToP), 28 Females 12 4
25-34, 4 Unknown 3 5
35-40, 1

Isolated — not Singleton
2005; f; S; 38 wks; Bwt 1720 g; TW; CRA, disc f-f.

Not Isolated — non-Syndromic — Singletons (15 individuals)
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f-1

f-2
f-3

f-4

h-1

When detected, birth status and sex:

<15 6 Stillborn (S), 2 Polissia non-Polissia
<15 6 Spontaneous abortion (SA), 2 Males 2 0
15-20, 4 Termination of pregnancy (ToP), 11 Females 6 2
21-24, 3 Unknown 3 2
25-34, 2

2000; amb; ToP; 20 wks; Bwt 230 g; CRA; bilat reduct forearms-legs; CHD; R multicys
renal; prenat 14 wks, IUGR, exencephaly, cervical meningocele, VSD, R multicys kidney,
bilat reduct forearm-tibia, 4 fingers, oligodactyly toes.

2001; f; ToP; 21 wks; Bwt 450 g; INIEN; thoraco-lumbar SB; OM; polyhydr; prenat 24 wks.
2004; f; ToP; 27 wks; Bwt 900 g; CRA; CL/P; diaphr hernia; esoph atr; prenat 26 wks,
polyhydr, calv not seen, exophth, rachischisis, bilat CL, cardiac disloc to R, intest loops in L
thorax, diaphr hernia.

2004; f; SA: 27 wks; Bwt 710 g; CRA; OM; CHD (bilocular heart); prenat 16 wks,
polyhydr; one pair TW in mat and pat fam, both f-m.

2005; u; ToP; 11 wks; INIEN; OM,; prenat 10 wks, anom occipital bone w brain protrusion.
2005; f; ToP; 20 wks; Bwt 420 g; CRA, ocular propt; OM; mat bronchospasms; prenat 17
wks.

2007; m; S; 32 wks; Bwt 1500 g; CRA; OM; prenat 12 wks, AN, rachis-schisis, extra abd
liver.

2008; u; ToP; 13 wks; CRA; OM; prenat 12 wks, AN, rachis-schisis, abd organs herniation;
fam mat m-m TW.

2008; f; S; 26 wks; Bwt 280 g; CRA,; diaphr hernia; R pulm hypopl; exophth; prenat 25 wks,
polyhydr, AN, exophth, rachischisis, diaphr hernia, cardiac disloc to R, eventr abd organs.
2008; m; ToP; 20 wks; CRA,; diaphr hernia; prenat 19 wks, AN-rachis-schisis, exophth,
dextrocardia; fam sib (1997) had AN and SB.

2008; f; ToP; 21 wks; CRA,; esoph atr; prenat 21 wks, polyhydr, AN-rachis-schisis.

2002; f; SA; 22 wks; Bwt 850 g ; CRA; R multicys renal; prenat 20 wks.

2002; u; ToP; 13 wks; CRA; THAB; S-like def spine; prenat 13 wks.

2004; f; ToP; 25 wks; CRA; esoph atr; prenat 24 wks, polyhydr, one umb artery.

2008; u; ToP; 12 wks; INIEN; OM; prenat 11 wks, cephalic retroflexion, cerebr anom,
nuchal thickness and short spine; fam, sib (2006) cong deaf and CHD, mat fam anus atr.

Spina Bifida (SB) - Cervico-Thoracic (21 individuals)
When detected, birth status and sex:

<15 1 Liveborn (LB), 9 Polissia non-Polissia
15-20, 10 Stillborn (S), 1 Males 10 3
21-24, 4 Spontaneous abortion (SA), 2 Females 5 1
35-40, 2 Termination of pregnancy (ToP), 9 Unknown 2 0

At birth, 4

Isolated — Singletons (18 individuals)
When detected, birth status and sex:

<15 1 Liveborn (LB), 8 Polissia non-Polissia
15-20, 8 Stillborn (9), 1 Males 8 3
21-24, 4 Spontaneous abortion (SA), 1 Females 4 1
35-40, 2 Termination of pregnancy (ToP), 8 Unknown 2 0

At birth, 3

Not Isolated — non-Syndromic - Not Singletons
2003; f-f; SA; 23 wks; Bwt 520 g; CTW, cranio-thoraco-pagus; SB, thoraco-lumbar; OM;
prenat 15 wks; fam mat one f-f TW and one m-f TW.
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Not Isolated — non-Syndromic — Singletons

h-2 2003; m; ToP; 21 wks; Bwt 220 g; SB, cervico-thoracic; cong hydroceph; reduct lower
limbs; prenat 20 wks.

h-3  2003; m; LB; 40 wks; Bwt 2800 g; SB, thoraco-lumbar; OM; BLEXTR,; bifid scrotum; anus
atr; OEIS complex.
Spina Bifida (SB) - Lumbo-Sacral (126 individuals)
When detected, birth status and sex:
<15 4 Liveborn (LB), 55 Polissia non-Polissia
15-20, 37 Stillborn (S), 9 Males 34 24
21-24, 18 Spontaneous abortion (SA), 5 Females 31 21
25-34, 29 Termination of pregnancy (ToP), 57 Unknown 9 7
35-40, 3
At birth, 35
Isolated — Singletons (109 individuals)
When detected, birth status and sex:
<15 2 Liveborn (LB), 46 Polissia non-Polissia
15-20, 32 Stillborn (S), 8 Males 31 20
21-24, 17 Spontaneous abortion (SA), 5 Females 28 18
25-34, 27 Termination of pregnancy (ToP), 50 Unknown 6 6
35-40, 2
At birth, 29
Isolated — not Singletons

i-1  2008; f; LB; 39 wks; Bwt 2730 g; TW, monochorionic, diamniotic; SB, lumbo-sacral, disc f-f;
int hydroceph; prenat 18 wks, int hydroceph, malf post cranial fossa (Arnold-Chiari), sacral
SB; fam mat one m-f TW; fam pat two cases of mental retard.

J-1  2003; f; LB; 34 wks; Bwt 1000 g; TW; SB, lumbo-sacral, disc f-f.

j-2  2004; f; LB; 36 wks; Bwt 2100 g; TW; SB, lumbo-sacral, disc m-f; cong hydroceph; prenat 18
Wks.
Not Isolated — Syndromes — Singleton

k-1 2004; f; LB; 35 wks; Bwt 2350 g; SB lumbo-sacral; FASD; cong hydroceph; Bwt 2350 g; at b
OFC 31 cm; two sibs with FASD (2007, 2010).
Not Isolated — non-Syndromic — Singletons (13 individuals)
When detected, birth status and sex:
<15 2 Liveborn (LB), 5 Polissia non-Polissia
15-20, 3 Stillborn S), 1 Males 3 4
21-24, 1 Termination of pregnancy (ToP), 7 Females 1 1
25-34, 2 Unknown 3 1
35-40, 1
At birth, 4

I-1 2000; u; ToP; 20 wks; SB, lumbo-sacral; L kidney hypopl; cardiomegaly, R kidney agen;
prenat 19 wks, IUGR, oligohydr, lumbo-sacral SB, L kidney not seen.

[-2  2002; m; ToP; 28 wks; Bwt 940 g; SB, lumbo-sacral; CL/P; prenat 27 wks, OFC 222 mm
(3%).

[-3  2002; m; LB; 40 wks; Bwt 2200 g; SB, lumbo-sacral; bilat CL/P; reduct legs; Bwt 2200 g; at
b OFC 32cm; no other signs of fetal alcohol effects; mat alcohol use.

I-4  2007; m; LB; 40 wks; Bwt 3750 g; SB, lumbar; hydroceph; L hand preax polyd.
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I-5 2008; u; ToP; 13 wks; SB, lumbo-sacral; OM; IVF; prenat 12 wks, SB, lumbo-sacral, malf
abd wall.

I-6 2008; f; LB; 39 wks; Bwt 2800 g; SB lumbar; hydroceph; caudal regression sequence; PFO;
prenat 36 wks, cerebr and cerebel malf (Arnold-Chiari), SB lumbosacral.

I-7  2009; u; ToP; 21 wks; SB, lumbo-sacral; ventral body wall and stalk anom; red lower limbs;
prenat 20 wks, hypoactive fetus w back tightly adjoined to placenta, umb cord not seen,
anom body stalk, thick placenta, cardiomegaly, lumbo-sacral SB, abd wall defect and eventr
liver, intest, kidneys and stomach, bilat femurs 42 mm, lower legs and feet not seen, echo-free
cystic mass in distant lower limb area.

m-1 2000; f; ToP; 22 wks; Bwt 340 g; SB, lumbo-sacral; chest deformity; L femur reduct; prenat
16 wks, SB lumbo-sacral - cleft vertebrae with hernia, chest malf, L femur not seen.

m-2 2000; u, ToP; 26 wks; SB, lumbar; cong hydroceph; OM; renal hypopl; prenat 26 wks
oligohydr, hydroceph, SB.

m-3 2001; m; LB; 39 wks; Bwt 2600 g; SB, lumbo-sacral; VSD; L tibia reduct; fam, sib (1997)
with cong scoliosis and R leg reduct.

m-4 2004; m; S; 41 wks; Bwt 4500 g; SB, lumbar; Arnold-Chiari; diaphr hernia; anus atr; gest
fetoplacental def.

m-5 2006; m; ToP; 21 wks; Bwt 220 g; SB, sacral; OM; hypopl L heart; prenat 21 abd hernial
sack, L heart hypopl, abd protrusion organs per umb ring.

m-6 2009; m; LB; 30 wks; Bwt 1420 g; SB, lumbar; OM; unilat renal agen; thoracic kyphosis;
died at 1 day; prenat 11 wks, nuchal thickness, abd wall malf; prenat 23 wks, oligohydr, one
umb artery, lumbar SB, OM; fam sib TW (2007).

Spina Bifida (SB) - Site not Specified (15 individuals)

Isolated — Singletons (15 individuals)
naa-1-11 (2 males, 8 females, 1 of sex unknown).
nab-12-15 (no males, 1 female, 3 of sex unknown).

Encephaloceles (ENC) (31 individual)
Male-Female (M-F) proportions:
All  Polissia  non-Polissia  Combined

All encephaloceles 31 4-9 5-3 9-12
Non-syndromic occipital 20 1-7 4-2 5- 9
Non-sydromic non-occipital 8 1-2 1-1 2- 3

(Also see Table S-9 (in page 13) for data from three provinces).

When detected, birth status and sex:

<15 5 Liveborn (LB), 8
15-20, 16 Stillborn (S), 3
21-24, 1 Termination of pregnancy (ToP), 20
25-34, 5
At birth, 4

Isolated — Singletons (23 individuals)
When detected, birth status and sex:

<15 3 Liveborn (LB), 5
15-20, 13 Stillborn (S), 3
21-24, 1 Termination of pregnancy (ToP), 15
25-34, 3
At birth, 3

n-1 2003; u; ToP; 21 wks; Bwt 215 g; ENC, occip and polycys kidneys, bilat postax polyd,
hands and feet (fam Meckel-Gruber complex, see individual n-2 below); prenat 20 wks,
23

193



n-2

tw-1
hol-6

oligohydr; mat sib (2004, see below) and another sib (2006) w Meckel synd w no ENC and
advanced hydroceph; fam mother also had triamniotic triplets (2012).

2004; m; ToP; 17 wks; ENC, occip and polycys kidneys, polyd postax (fam Meckel-
Gruber coomplex, see individual n-1 above); prenat 16 wks, oligohydr; fam sib (2003,
above) and another sib (2006) w Meckel synd w no ENC and advanced hydroceph; fam
mother also had triamniotic triplets (2012).

2008; m; LB; 38 wks; Bwt 2650 g; ENC occip; int hydroceph; Klippel-Feil complex; chest
def; R foot valgus; no polyd-renal abn.

Not Isolated — non-Syndromic — Singletons

2003; m; LB; 38 wks; Bwt 2800 g; ENC, occip; L multicys kidney; prenat 33 wks; no polyd.
2001; m; LB; 40 wks; Bwt 3400 g; ENC, occip; VSD; prenat 25 wks.
2001; u; ToP; 22 wks; ENC, frontal and amniotic bands; reduct limbs; spine def; prenat 20
wks, cranio-frontal def w protruding cerebr, spine def, L forearm reduct, L hand seen, R
forearm and hand not seen; L tibia and foot malf, R leg not seen; noted fetus entangled in
amniotic bands.
2009; u; ToP; 12 wks; ENC frontal; ECTC; THAB; prenat 12 wks, frontal ENC, ECTC,
extra abd liver.
2009; f; ToP; 14 wks; Bwt 150 g; ENC, temporo-parietal and unilat reduct leg and foot;
prenat 13 wks, large def temporal bone and herniated cerebr w membrane, one femur
reduct; fam mat has L dupl kidney-ureter and R renal hypopl; fam mat two m- m TW.

MICROCEPHALY (MIC) (68 individuals)

Listed in alternative CM categories (holoprosencephaly is excluded):
holoprosencephaly, see non-singleton twin category.
see holoprosencephaly category.

hol-20 see holoprosencephaly category.

When detected, birth status and sex:

25-34, 2 Liveborn (LB), 66 Polissia non-Polissia
35-40, 2 Stillborn (S), 2 Males 20 12

At birth, 31 Females 24 12
<1®yr.,, 33

Isolated — Singletons (22 individuals, all liveborn)
Note: includes instances associated with microphthalmia or cataract.
When detected, birth weight and sex:

25-34, 1 1000-1499¢g, 1 Polissia non-Polissia
35-40, 1 1500-1999¢g, 3 Males 3 3

At birth, 10 2000-2499¢g, 3 Females 11 5
<1®yr, 10 2500-2999 g, 10

3000-34999, 5

Note: among 22 individuals 12 (55%) were born at >38 wks of gestation and had birth
weights of <3000 g.

ri-1  2001; f; LB; 37 wks; Bwt 2700 g; MIC; at b OFC 32 cm, <1,5 SD; at age 9 d 30.5 cm, <3
SD.

ri-2 ~ 2002; f; LB; 38 wks; Bwt 2800 g; MIC; at b OFC 30 cm, <3 SD; at age 7 mo 36 cm, <3 SD;
at age 46 mo 40.5 cm, <5 SD.
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ri-3

2002; m; LB; 37 wks; Bwt 2800 g; MIC; at b OFC 30.5 cm, < 3rd pct; at age 10 d 31 cm,
<3 SD.

ri-4  2002; m; LB; 41 wks; Bwt 3200 g; MIC; at b OFC 32 c¢m, <2 SD; at age 3 mo 36 cm, <3.5
SD; at 12 mo 39 cm, <5 SD.

ri-5  2003; f; LB; 39 wks; Bwt 2850 g; MIC; at b OFC 30.5 cm, <3 SD; at age 16 d 30 cm, <3
SD.

ri-6  2003; f; LB; 38 wks; Bwt 3400 g; MIC; bilat cataract; ovarian cyst; at b OFC 33 cm, 25th
pct; at age 24 d 32 cm, <3 SD; at age 7 mo 39 cm, <3 SD; at age 12 mo 41 cm, <3 SD;
prenat polyhydr, mat anemia.

ri-7  2003; f; LB; 35 wks; Bwt 1800 g; MIC; at b OFC 28 cm, <3 SD; at age 4 wks 30 cm, <3
SD.

ri-8  2004; f; LB; 40 wks; Bwt 1200 g; MIC; mOPH; single umb artery; at b OFC 25 cm, < 3
SD; died at 3 mo.

r-9  2004; f; LB; 38 wks; Bwt 2800 g; MIC; at b OFC 29 cm, <3 SD.

ri-10 2007; f; LB; 40 wks; Bwt 2770 g; MIC; at b OFC 29.5 cm, <3.5 SD; at age 6 mo 36.5 cm,
<3 SD.

ri-11  2008; f; LB; 41 wks; Bwt 2200 g; MIC; at b OFC 30 cm, <3 SD; at age 2 yrs 42 cm, <3 SD.

ri-12  2009; f; LB; 39 wks; Bwt 2300 g; MIC; bilat mOPH; bilat corneal opacity; at b OFC 29
cm, <4 SD; at age 2 yrs 40 cm, <4 SD.

ri-13  2009; f; LB; 41 wks; Bwt 3400 g; MIC; hydroceph; agen corp call; at b OFC 29 cm, <3 SD;
prenat 36 wks, OFC 281 mm - for 30 gest wks, agen corp call, hydroceph; fam sib (2010)
had MIC.

ri-14  2009; m; LB; 40 wks; Bwt 3450 g; MIC; incomplete lissencephaly; at b OFC 32 ¢cm, <2 SD;
atage 4 mo 38 cm, <3 SD.

ri-1 ~ 2000; m; LB; 37 wks; Bwt 2800 g; MIC; acrocephaly; contracture 3-4 fingers; hypertroph
shoulder girdle; at b OFC 31 cm, <3rd pct; at age 4 mo 37 cm, <3 SD.

rji-2  2002; m; LB, 40 wks; Bwt 2550 g; MIC; at b OFC 32 cm, <2 SD; at age 2 mo 35.5 cm, <3
SD; at age 12 mo 40.5 cm, <4 SD.

ri-3 2004, f; LB; 40 wks; Bwt 3400 g; MIC; at b OFC 32 cm, <2 SD; at age 2.5 wks 33.5 cm, <2
SD; at age 34 mo 43.5 cm, <3.5 SD.

rji-4 2005, f; LB; 39 wks; Bwt 2250 g; MIC; at b OFC 29 cm, <4 SD; at age 9 d 30 cm, <3,4 SD;
at age 29 mo 38 cm, <6 SD.

rji-5 2006, f; LB; 39 wks; Bwt 2900 g; MIC; at b OFC 32 cm, <1.75 SD; at age 2.5 mo 33 cm, <3
SD; at age 4.5 mo 35 cm, <4 SD.

rj-6  2008; m; LB; 39 wks; Bwt 2750 g; MIC; PFO; hypopl scrotum; 46, XY; at b OFC 31 cm,
<2.75 8D, at age 4.5 mo 37 cm, <4 SD.

rji-7 2008, f; LB; 36 wks; Bwt 1750 g; MIC; at b OFC 29 cm, <3 SD; at age 5 wks 31 cm, <3 SD;
at age 10 wks 33 cm, <3 SD; at age 13 mo 40 cm, <3 SD.

rj-8  2008; f; LB; 39 wks; Bwt 1920 g; MIC; int hydroceph; hypopl cerebel and corp call;
aplasia vermis cerebelli; at b OFC 29 cm, <3 SD; prenat 32 wks, int hydroceph, oligohyd,
IUGR, OFC 284 mm.
Not Isolated — Syndromes — Singletons (29 individuals)
When detected, birth status and sex:
25-34, 1 Liveborn (LB), 29 Polissia non-Polissia
At birth, 13 Males 10 8
<1®yr.,, 15 Females 5 6
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r-1

r-2

r-3

r-4

r-6

r-7

r-9

r-10

r-11

r-12

r-13

r-14

r-15

S-2

s-3

s-5

S-6

s-7

s-8

2000; m; LB; 33 wks; Bwt 2250 g; at b OFC 24 cm, <3 SD; at age 5 wks 26 cm, <5 SD;
FASD; micro-hydroceph; L mega-hydro-urether, died at 5 mo; prenat 33 wks, oligohydr,
MIC, hypopl umb cord.

2002; m; LB; 39 wks; Bwt 1950 g; FASD; MIC; OS and ASD; at b OFC 31 c¢cm, <3 SD; at
age 1 mo 32.5 cm, <4 SD; at age 8 mo 40.5, <3 SD; at age 21 mo 43 cm, <3 SD.

2003; m; LB; 38 wks; Bwt 2700 g; FASD; MIC; at b OFC 36 cm and at age 8 mo 40 cm, <3
SD; mat alcohol abuse.

2003; m; LB; 32 wks; Bwt 2100 g; FASD; MIC; at b OFC 28 cm, 12th pct; at age 4 wks 29
cm, 12th pct; at age 30 mo 42.5 cm, <3 SD; mat alcohol abuse.

2005; m; LB; 39 wks; Bwt 1400 g; FASD; MIC; at b OFC 29 cm, <3 SD; at age 1 mo 31
cm, <3 SD; at age 14 mo 33 cm, <7 SD; mat alcohol abuse.

2006; m; LB; 37 wks; Bwt 2200 g; 5p- Cri du Chat synd; MIC; at b OFC 30.5 cm, <3 SD;
at age 5 mo 36 cm, <5 SD; mat diffuse goiter; fam mat one f-f TW.

2006; f; LB; 36 wks; Bwt 1820 g; 46,XX, Cornelia deLange synd; MIC; VSD; R hand
ectrodactyly; hypopl L radius and hand; died at 2 yr 8 mo; at b OFC 29 cm, <3 SD; at age 14
wks 32 cm, <5 SD.

2006; m; LB; 39 wks; Bwt 1980 g; FASD; MIC; at b OFC 30 cm, <3 SD; at age 10 wks
34.5 cm, <4 SD; mat smoker and alcohol abuse.

2007; m; LB; 40 wks; Bwt 1700 g; Angelman synd; MIC; hypotonic, hypopl corp call; at b
OFC 30 cm, <3 SD; at age 1 mo 32.5 cm, <3 SD; at age 20 wks 38.5 cm, <3 SD; at age 34
mo 44.5 cm, <3 SD.

2008; m; LB; 37 wks; Bwt 2300 g; MIC; PKU fetopathy; double outlet R ventr; VSD; PFO;
at b 30 cm, 3rd pct; at 30 wks gest OFC 27.5 cm, 11th pct; at age 29 mo 42 cm, <5 SD;
prenat polyhydr; mat PKU; fam parents 3" cousins.

2008; f; LB; 36 wks; Bwt 1700 g; FASD; MIC; ASD; mat syphilis, fetus not infected; at age
2 wks OFC 30 cm, <3 SD; at age 7 wks 32.5 cm, <3 SD.

2008; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; mat syphilis positive; at b OFC 28 cm, <3rd
pct; at age 34 wks 40 cm, <3 SD; fam both parents alcohol abusers.

2008; f; LB; 38 wks; Bwt 3240 g; 46,XY, ring chrom 13 synd; MIC; severe epilepsy, MR
and PNGR; at b OFC 32 cm, <2 SD; at age 9 mo 36.5 cm, <3 SD.

2009; f; LB; 38 wks; Bwt 2800 g; CMV synd; MIC; progressive int hydroceph;at b OFC
29.5 cm, <3 SD; at age 1 mo 32.5 cm, <3 SD; fam pat one f-f TW; fam mat one case of MR-
obesity.

2009; m; LB; 31 wks; Bwt 1300 g; FASD; MIC; coronal hyposp; at b OFC 27 cm, 10th pct;
at age 15 wks 34 cm, <3 SD; mat alcohol abuse.

2001; m; LB; 38 wks; Bwt 3200 g; FASD; MIC; at b OFC 35 cm, 50th pct; at age 7.5 mo 40
cm, <3 SD; at age 8 mo 44.5 cm, <3 SD; at age 3 yr 46 cm, <3 SD.

2001; m; LB; 35 wks; Bwt 1650 g; FASD; MIC, mOPH; at b OFC 27 cm, <3rd pct; in
orphanage.

2002; f; LB; 32 wks; Bwt 1200 g; FASD; MIC; seizures; MR; at b OFC 27 cm, 5th pct; at
age 6 wks 31 cm, <6 SD; at age 11 mo 37.5 cm, <4 SD; at age 13 mo 39.5 cm, <3 SD; mat
alcohol, tobacco and drug abuse; patient in orphanage.

2003; f; LB; 31 wks; Bwt 2000 g; FASD; MIC; cong syphilis; at b OFC 31 cm, 50th pct; at
age 2 mo 34 cm, 50th pct; at age 13 mo 43 cm, <3 SD, mat syphilis.

2003; f; LB; 42 wks; Bwt 2900 g; Down synd typical (no karyotype); MIC; anus and rectum
atr; R kidney hypopl; reduct hands; pulm hypopl; porencephaly; prenat oligohydr; at b
OFC 32 cm, <2 SD; at age 3 wks 32 cm, <3 SD.

2004; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; unilat CP, pulm sten; at b OFC 30 cm, 10th
pct; at age 15 mo 47 ¢m, <3 SD.

2004; m; LB; 35 wks; Bwt 1300 g; FASD; MIC; at b OFC 29 cm, 3rd pct; at age 14 mo
40.5 cm, <3 SD; at age 15 mo 42 cm, <3 SD; at age 4 yr 45 cm, <3 SD, mat alcohol abuse.
2005; m; LB; 39 wks; Bwt 2800 g; FASD; MIC; VSD; at b OFC 31.5 cm, <3 SD; at age 2
mo 35.5 cm, <3 SD; mat diffuse goiter and alcohol abuse.
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s-9

s-10

s-11

s-12

s-13

s-14

t-1

t-2

t-3

t-4

t-5

t-7

t-9

t-10

t-11

2006; f; LB; 35 wks; Bwt 2250 g; FASD; MIC; VSD, ASD-0S, pulm artery sten; at b OFC
31 cm 15th pct; at age 4 mo 36 cm, <3 SD.

2006; f; LB; 39 wks; Bwt 2350 g; FASD; MIC; at b OFC 32 cm, 12th pct; at age 12 mo 40
cm, <3 SD; mat alcohol abuse.

2006; m; LB; 38 wks; Bwt 2150 g; PATAU (no karyotype), MIC; bilat CL/P; ASD; VSD;
bilat polycys kidneys and cryptorchidism, R hand-foot postax polyd; at b OFC 29 cm, <3
SD.

2007; m; LB; 39 wks; Bwt 1800 g; FASD; MIC; PNGR; at b OFC 28 cm, <5 SD; mat
alcohol hepatic cirrhosis; fam mat Down synd once.

2009; m; LB; 31 wks; Bwt 1590 g; 46,XY; FASD; MIC; spastic tetraparesis and MR; at 22
wks gest OFC 18.5 cm, 43rd pct; at 29 wks gest 27.5 cm, 16th pct; at age 12 mo 38 cm, <6
SD; prenat preeclampsia, pyelonephritis, alcohol abuse, mat FAS.

2009; m; LB; 40 wks; Bwt 2970 g; 47,XXY; Klinefelter synd; MIC; severe epilepsy, psycho-
motor delay; at 27 wks gest OFC 26 ¢cm, 31st pct; at b 31 cm, <3 SD; at age 6 mo 39.5 cm,
<3SD.

Not Isolated — non-Syndromic — Singletons (17 individuals)

When detected, birth status and sex:

25-34, 1 Liveborn (LB), 15 Polissia non-Polissia
35-40, 2 Stillborn ~ (S), 2 Males 7 1

At birth, 7 Females 8 1
<1tyr., 7

2000; f; LB; 37 wks; Bwt 2900 g; MIC, microgyria; bilat CL/P; VSD; microtia; hand polyd; at b
OFC 28 cm, <3 pct; died at 3 d.

2000; m; LB; 37 wks; Bwt 1800 g; MIC; 46,XY; mult dysm signs, non-syndromic; IUGR
and PNGR; severe hypertonia; dextrocardia; fingers contracture, syndactyly and hypopl
distal phalanges; at b OFC 27 cm, <3rd pct; at age 6 wks 32 cm, <3 SD.

2002; m; LB; 38 wks; Bwt 3400 g; MIC; short sten esoph; hiatus diaphr hernia; at b OFC
31.5 cm, <3 SD; at age 18 wks 34 cm, <6 SD; at age 23 mo 43 cm, <5 SD.

2004; f; LB; 40 wks; Bwt 3400 g; MIC; R CL; at b OFC 33 cm, <1 SD; at age 2.5 mo 36
cm, <3 SD; at age 10 mo 39 cm, <3 SD.

2004; f; LB; 41 wks; Bwt 3300 g; MIC; micro-hydroceph and agen corp call; R descending
aorta; esoph atr and T-E, L renal apl; at b OFC 35 cm, 75th pct; at age 6 mo 38 cm, <3 SD.
2006; m; LB; 39 wks; Bwt 3400 g; MIC; ASD and OS; VSD; prenat 29 wks OFC 26.6 cm,
19th pct; at b 31 cm, <3 SD; at age 7d 31 cm, <3 SD; at age 3 wks 31.3 cm, <3 SD.

2007; f; LB; 39 wks; Bwt 2700 g; MIC; mult dysm signs, non-syndromic; CP, short umb
cord w one artery, bilat renal hypopl, R foot postax polyd, died at 4 d; prenat 28 wks OFC
26.7 cm, 18th pct; at b 30 cm, <3 SD; prenat 31 wks, IUGR, polyhydr, hypopl cerebel and
vermis.

2008; f; LB; 36 wks; Bwt 1830 g; MIC; bilat mMOPH and microcornea and cataracts, soft
CP, short esoph, diaphr hiatus hernia, ASD, limb contractures; IUGR; PNGR; prenat 20 wks
OFC 18.5 cm, 42nd pct; at b 30 cm, 3rd pct; at age 4 mo 34 cm, <6 SD.

2008; m; LB; 37 wks; Bwt 2080 g; MIC; transposition of great vessels; OM; prenat IUGR,;
at b OFC 29 cm, <3 SD.

2008; f; LB; 40 wks; Bwt 2000 g; MIC; duodenal atr, CP, ASD and pulm artery sten and R
ventr hypertrophy, hypopl thymus, bilat syndactyly 1-2 toes, died at 2 wks; prenat polyhydr;
at b OFC 30 cm, <3 SD.

2008; f; LB; 40 wks; Bwt 2500 g; MIC; 46,XX; prominent forehead, hypopl mandible, other
face dysm, hoarse voice, stridor, bilat dyspl ears, dyspl scalp hair, body hypertrichosis, bilat
hand monodactyly, hypopl L forearm and elbow, toe syndactyly R 3-5 and L 2-5; MR;
PNGR; no facial signs of Cornelia deLange synd; prenat 35 wks, agen corp call,

Data Supplement — Blastopathies and Chornobyl 27
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t-12

t-13

t-14

t-15

u-1

ri-8
ri-12
t-8

s-2
z-2

v-1

V-2

V-3

w-1

cardiomyopathy, symmetric IUGR; at 35 wks gest OFC 29.9 cm, 8th pct; at b 32 cm, <2 SD;
at age 6 mo 36 cm, <3 SD; at age 23 mo 38.5 cm, <6 SD.

2008; m; LB; 36 wks; Bwt 1900 g; MIC; 46,XY; micrognathia, hypopl aortic arch; bilat
undescended testicles; penile hyposp; R hand ectrodactyly; MR and PNGR; at b OFC 30
cm, <3rd pct; at age 1 mo 30 cm, <3 SD.

2008; m; S; 40 wks; Bwt 1900 g; MIC; R renal agen, L renal hypopl; prenat 27 wks;
oligohydr, dolichocephaly, L kidney dyspl echostructure, no echoshadow of R kidney, apl of
R kidney; at b OFC 29 c¢cm, <3 SD.

2009; m; LB; 38 wks; Bwt 2200 g; MIC; VSD; PDA and pulm hypertension; PNGR; at b
OFC 30 cm, <3 SD; at age 10 mo 41.5 cm, <3 SD.

2009; f; LB; 36 wks; Bwt 2000 g; MIC; 46,XX; occip focal skin apl; soft CP; lymphedema
lower limbs; PNGR; died at 10 wks; prenat IUGR; at 19 wks gest OFC 16.3 cm, 33rd pct; at
b 31 cm, 15th pct; at age 7 wks 31 cm, <3 SD; fam mat m-m TW once, an instance of VSD
once.

2001; f; LB; 39 wks; Bwt 3100 g; MIC; dupl L renal calyx, hydronephrosis; L hand preax
polyd; at b OFC 31 cm, <3 SD; at age 24 mo 42.5 cm, <3 SD; mat active tuberculosis.

2009; m; S; 36 wks; Bwt 2320 g; MIC; bilat CL/P, OM, bilat hand postax polyd; at b OFC
27 cm, below 3rd pct; mat gest edema.

MICROPHTHALMOS (mOPH) (24 individuals)

All holoprosencephalies are excluded and are listed in that category as: hol-6; hol-22; hol-
23; hol-25; hol-15; hol-29.

Listed in alternative CM categories:
see microcephaly category.

see microcephaly category.

see microcephaly category.

see NTD category.

see microcephaly category.

see conjoined twins category.

Isolated — Singletons (12 individuals)
All liveborn, none detected prenatally.

Polissia non-Polissia
Males 5 1
Females 3 3

Not Isolated — Syndromes — Singletons

2005; m; LB; 38 wks; Bwt 2500 g; mOPH; PATAU (no karyotype); bilat CL/P; polycys
kidney; OM; R hand-feet postax polyd; diaphr hernia; hyposp; died at 2 d; prenat oligohydr;
at b OFC 32 cm, <1.5 SD.

2007; f; LB; 33 wks; Bwt 1800 g; R mOPH, Goldenhar synd; R palpebral coloboma;
hydroceph; CL/P; preauricular appendage; AV canal; L thumb hypopl; died at 7 d; prenat
polyhydr; Bwt 1800 g; at b OFC 31 50th pct for 33 wk gestation; father has MR.

2009; f; LB; 38 wks; Bwt 4390 g; L mOPH; PATAU (no karyotype); corp call agen; bilat
renal dyspl; bilat hand polyd; died at 5 mo; prenat 21 wks, oligohydr, int hydroceph, OFC
22.4 cm; at b 48 cm, >10 SD.

2001; m; LB; 32 wks; Bwt 1550g; mOPH; PATAU (no karyotype); agen corp call; L CL/P;
OM; VSD; arthrogryposis mult; died at 3 d; at b OFC 28 cm, 12th pct.

Not Isolated — non-Syndromic — Singletons (8 individuals)
All liveborn, none detected prenatally.
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Polissia non-Polissia
Males 2 1
Females 5 0

x-1  2000; m; LB; 36 wks; Bwt 2400 g; bilat mOPH; CL; R upper limb reduct; lordosis;
cryptorchidism; at b OFC 30 cm, <3rd pct.
x-2  2000; f; LB; 36 wks; Bwt 2500 g; L mOPH; VSD; at b OFC 32 cm, 25th pct.

x-3  2000; m; LB; 40 wks; Bwt 3700 g; bilat mOPH and ankyloblepharon; R 3-4 fing syndactyly,

died at 5 d; at b OFC 37 cm, >2 SD.

x-4  2001; f; LB; 41 wks; Bwt 2100 g; bilat mOPH; int hydroceph; pentalogy Fallot; at b OFC
31cm, <2.5SD.

x-5  2006; f; LB; 38 wks; Bwt 2710 g; bilat mOPH, glaucoma, and cataracts; hydroceph; bilat
ear meatus atr, CP, died at 1 wks; prenat 32 wks, polyhydr; at b OFC 36 cm, >2 SD.

Xx-6  2008; f; LB; 37 wks; Bwt 2860 g; bilat mOPH, corneal opacity and ECTC and optic disc
coloboma; L severe urethero-hydronephrosis; at b OFC 32.5 cm, 25th pct.

x-7  2009; f; LB; 37 wks; Bwt 2780 g; bilat mOPH, corneal opacity; IUGR, general dysm; R
hydronephrosis; died at 3 mo; prenat 31 wks, oligohydr; at b OFC 34 cm, 75th pct.

y-1 ~ 2000; m; LB; 37 wks; Bwt 2700 g; L mOPH w microcornea and R anophthalmos; VSD; at b

OFC 34 cm, 75th pct.

ANTERIOR BODY WALL ANOMALIES

Ectopia Cordis: page 36.

Thoraco-abdominal wall anomalies: page 36.

Body stalk - umbilical cord anomalies: see I-7; arj-1; thab-1; thab-2.

Omphalocele: see below.

Gastroschisis: page 31.

Abdomino-caudal anomalies (urinary bladder exstrophy - cloaca, recto-anal, sirenomelia):
pages 33, 36, 39.

OMPHALOCELES (OM)
(includes associated urinary bladder exstrophy and Cantrell pentalogy) (38 individuals)

Omphalocele (OM)* in Polissia (POL) and non-Polissia (NPOL) - Prenatal Diagnosis (PD)
and Terminations of Pregnancies (ToP)

Region Years NTD total PD | ToP after PD | NoPD
POL | 2000-2004 6 3 1 3
2005-2009 9 6 1 3
Total POL 15 9 2 6
NPOL | 2000-2004 9 7 3 2
2005-2009 18 16 10 2
Total NPOL 27 23 13 4
Total 42 32 15 10

*Excluded are 14 individuals with NTD.

Data Supplement — Blastopathies and Chornobyl
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c-3
f-2

-5
-6
-7

h-1
h-3

t-9
v-1

m-2
m-5

u-2
w-1

aa-1

aa-2

bb-1

When detected, birth status and sex:

< 15, 12 Liveborn (LB), 15 Polissia non-Polissia
15-20, 8 Stillborn (S), 5 Males 10 10

21-24, 7 Spontaneous abortion (SA), 3 Females 1 5

25-34, 1 Termination of pregnancy (ToP), 15  Unknown 2 10

35-40, 1

GA- unknown, 1

At birth, 8

Listed in alternative CM categories (18 individuals):
see AN category; u; ToP; 12 wks.

see CRA category; f; ToP; 21 wks.

see CRA category; f; SA; 27wks.

see CRA category; u; ToP; 10 wks.

see CRA category; f; ToP; 20 wks.

see CRA category; m; S; 13 wks.

see CRA category; u; ToP; 13 wks; fam TW.

see SB category; f-f, CTW; SA; 23 wks; fam TW.

see SB category; m; LB; 40 wks.

see SB category; u; ToP; 13 wks.

see Microcephaly category; m; LB; 37 wks.

see Microphthalmia category; m; LB; 38 wks; PATAU.
see CRA category; u; ToP; 12 wks.

see SB category; u; ToP; 26 wks.

see SB category; m; ToP; 21 wks; hypopl L heart.

see SB category; m; LB; 30 wks.

see Microcephaly category; m; S; 36 wks.

see Microphthalmia category; m; LB; 32 wks; PATAU.

Isolated — Singletons (22 individuals)
When detected, birth status and sex:

<15 9 Liveborn (LB), 10 Polissia non-Polissia
15-20, 5 Stillborn S), 1 Males 4 7
21-24, 2 Spontaneous abortion (SA), 2 Females O 3
35-40, 1 Termination of pregnancy (ToP), 9 Unknown 1 7

At birth, 5

Not Isolated — Syndromes — Singletons

2004; m; LB; 40 wks; Bwt 4000 g; Wiedemann-Beckwith synd; OM; prenat 22 wks,
polyhydr; prenat 29 wks, hydrocele, intest sack through umb ring hernia - OM; mat CMV
positive; fam mat OM once and f- f TW once.

2008; m; ToP; 20 wks; PATAU by chromosome analysis; OM; prenat 13 wks, int organs of
abd cavity in herniated sack — OM; prenat 20 wks, int organs in abd cavity under membrane
— OM, hyperechoic kidneys.

2003; f; ToP; 24 wks; Bwt 480 g; OM; bilat CL/P; postax hand polyd bilat; single umb
artery; prenat 21 wks; PATAU synd pattern of malf.

Not Isolated — non-Syndromic (12 singletons and one twin (dd-1))
When detected, birth status and sex:

< 15, 2 Liveborn (LB), 4 Polissia non-Polissia
15-20, 3 Stillborn (S), 4 Males 4 3
21-24, 3 Spontaneous abortion (SA), 1 Females 1 1
25-34, 1 Termination of pregnancy (ToP), 4 Unknown 1 3
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cc-1
cc-2
cc-3
cc-4

cc-5

cc-6
dd-1
dd-2
dd-3
dd-4
dd-5
dd-6

dd-7

ee-1
ee-2
ee-3
ee-4

GA unknown 1
At birth, 3

2002; f; LB; 40 wks; Bwt 2300 g; OM; common truncus arteriosus.

2004; u; SA; 17 wks; OM; unilat CL; trefoil skull; CHD; antenatal death; prenat 15 wks.
2007; m; LB; 39 wks; Bwt 4200 g; small OM; postax polyd hands; penile hyposp; mult
dysm; bilat undescended testicles; accessory spleen; died at home at 1 mo, no autopsy.
2007; m; S; 35 wks; OM; diaphr hernia; prenat 21 wks, diaphr hernia and abd wall def w
liver-intest protrusion covered with membrane - OM.

2008; m; S; 39 wks; Bwt 2700 g; OM; common A-V canal; reduct anom arms; prenat 15
wks, ASD, defect ant abd wall w protruding mass covered by membrane - OM, no forearm
bones seen bilat and clubhands.

2008; m; LB; 41 wks; Bwt 3900 g; OM,; cloaca exstrophy; rectum atr; mat acoustic nerve
anom.

2000; amb; S; 31 wks; Bwt 1500 g; TW; ECTC; OM; amb genitalia; S-like spine def;
pentalogy of Cantrell; prenat 30 wks; co-TW disc m; fam pat m-m TW once.

2006; u; ToP; 13 wks; OM; cyst of post cranial fossa; diaphr hernia; prenat 13 wks.
2007; m; ToP; 21 wks; Bwt 310 g; OM; bilat CL; hypopl L heart; VSD; unilat oligodactyly
hand; chromosomal anom; prenat 21 wks, polyhydr, nuchal thickness 7 mm; fam pat MR
once.

2007; m; S; 28 wks; Bwt 837 g; OM; A-V septal defect; Dandy-Walker; prenat 23 wks, abd
wall anom, protruding sack; mat hypertension and smoking.

2008; m; LB; gest unknown; Bwt 3850 g; OM; sten pulm artery; mult dysm.

2008; u; ToP; 12 wks; OM; cystic hygroma; fetal hydrops; short long bones and small
nasal bones; ant abd wall defect w intest herniation, covered w thin membrane and
connected to umb cord - OM, hydrothorax; prenat 12 wks.

2008; f; ToP; 20 wks; Bwt 270 g; OM; dextrocardia; R ventr double outlet; placental
hyperpl; abd wall gap and protruding mass containing liver covered by a membrane;
prenat 20 wks.

GASTROSCHISIS (GSTR) (40 individuals)

When detected, birth status and weight:

<15 2 Liveborn (LB), 17 <1000 ¢, 12

15-20, 15 Stillborn (S), 2 1500-1999¢g, 2

21-24, 8 Spontaneous abortion (SA), 2 2000-2499¢g, 9

25-34, 6 Termination of pregnancy (ToP), 19 2500-2999¢g, 2

At birth, 9 3000-3499¢g, 6
Unknown, 9

Isolated — Singletons (37 individuals)
When detected, birth status and sex.

<15 1 Liveborn (LB), 14 Polissia non-Polissia
15-20, 15 Stillborn (S), 2 Males 5 10
21-24, 8 Spontaneous abortion (SA), 2 Females 10 7
35-40, 6 Termination of pregnancy (ToP), 19 Unknown 0 5

At birth, 7

2002; m; LB; 38 wks; Bwt 3000 g; GSTR, intest eventr.

2003; m; LB; 38 wks; Bwt 3300 g; GSTR, intest eventr.

2005; f; LB; 40 wks; Bwt 2500 g; GSTR.

2005; f; LB; 33 wks; Bwt 1730 g; GSTR; small intest atr; prenat 33 wks, GSTR.
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ee-5

ee-6

ee-7

ee-8

ee-9

ee-10
ee-11
ee-12
ee-13
ee-14
ee-15
ee-16
ee-17
ee-18
ee-19
ee-20
ee-21
ee-22
ee-23
ee-24
ee-25
ee-26

ee-27
ee-28
ee-29
ee-30
ee-31
ee-32
ee-33

ee-34
ee-35

ee-36

ee-37

ee-38

ff-1

2005; m; LB; 38 wks; Bwt 2400 g; GSTR, gastro-intest eventr; prenat 32 wks, GSTR.
2006; f; ToP; 21 wks; Bwt 460 g; GSTR, intest eventr; prenat 21 wks GSTR.

2006; m; S; 40 wks; Bwt 2400 g; GSTR, intest eventr.

2006; f; LB; 39 wks; Bwt 2200 g; GSTR, intest eventr; prenat 21 wks, GSTR.

2006; f; LB; 36 wks; Bwt 2300 g; GSTR, intest eventr; prenat 19 wks, GSTR.

2006; f; ToP; 19 wks; Bwt 280 g; GSTR, intest eventr; prenat 16 wks, GSTR.

2007; f; SA; 22 wks; Bwt 400 g; GSTR, intest eventr; prenat 19 wks, GSTR.

2007; f; ToP; 17 wks; Bwt 220 g; GSTR, intest eventr; prenat 12 wks, GSTR.

2008; f; LB; 39 wks; Bwt 3200 g; GSTR, intest eventr; small intest atr.

2009; m; ToP; 19 wks; Bwt 320 g; GSTR, intest eventr; intest obstruction; prenat 19 wks.
2009; f; ToP; 20 wks; Bwt 220 g; GSTR, intest eventr; prenat 19 wks.

2000; f; LB; 35 wks; Bwt 2300 g; GSTR.

2000; u; ToP; 26 wks; GSTR, intest eventr; prenat 25 wks.

2001; u; ToP; 27 wks; Bwt 900 g; GSTR, intest eventr; prenat 27 wks GSTR, oligohydr.
2001; u; SA; 24 wks; GSTR, intest eventr; prenat 24 wks GSTR, placental hyperpl.
2003; m; ToP; 26 wks; Bwt 800 g; GSTR; prenat 26 wks GSTR.

2003; f; ToP; 22 wks; GSTR, intest eventr; prenat 22 wks, GSTR, polyhydr.

2003; m; ToP; 18 wks; Bwt 370 g; prenat 18 wks, GSTR.

2004; f; ToP; 27 wks; GSTR; prenat 27 wks, GSTR.

2004; u; ToP; 18 wks; GSTR, intest eventr, prenat 16 wks GSTR.

2004; u; ToP; 15 wks; GSTR; prenat 15 wks, GSTR.

2005; f; ToP; 21 wks; Bwt 300 g; GSTR, intest eventr; low intest obstruction; prenat 20 wks,
GSTR, oligohydr, placental hyperpl.

2005; m; ToP; 21 wks; GSTR, intest eventr; low intest obstruction; prenat 21 wks, GSTR,
oligohydr.

2005; f; ToP; 24 wks; Bwt 680 g; GSTR, intest eventr; prenat 23 wks, GSTR.

2005; m; ToP; 16 wks; GSTR, intest eventr; prenat 15 wks, GSTR.

2005; m; LB; 34 wks; Bwt 2250 g; GSTR, intest eventr; very short umb cord.

2006; m; ToP; 20 wks; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr.

2006; f; LB; 35 wks; Bwt 2200 g; GSTR, intest eventr; prenat 22 wks; mat bronchial
asthma.

2008; m; ToP; 21 wks; Bwt 280 g; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr;
mat chronic rheumatism, mitral valve insufficiency, smoking, alcohol use.

2008; m; S; 32 wks; Bwt 1780 g; GSTR, intest eventr; prenat 16 wks, GSTR.

2009; m; LB; 38 wks; Bwt 3160 g; GSTR, intest eventr; R undescended testicle; prenat 19
wks, GSTR, polyhydr; died at 6 wks.

2009; m; LB; 35 wks; Bwt 2360 g; GSTR, intest eventr; renal artery stenosis; prenat 19 wks,
GSTR; died at 3 wks; mat SA TW at 10-11 wks in 2007.

2009; f; LB; 39 wks; Bwt 3090 g; GSTR; cong sepsis; prenat 21 wks, GSTR; died at 4 wks;
mat fam one set of m-m TW.

Isolated — not Singleton Individual
2003; f; LB; 34 wks; Bwt 2000 g; TW, GSTR, disc m-f.

Not Isolated — non-Syndromic — Singleton

2004; f; LB; 37 wks; Bwt 2700 g; GSTR, intest eventr; duodenal atr; intest malrotation;
common mesentery of the small and large intest; prenat 13 wks, GSTR; died at 18 d
because of complications in the postoperative period.
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ff-2

h-3
arj-2

0g-10
gg-11

0g-12

ter-1
ter-2
ter-3

2000; m; LB; 38 wks; Bwt 3200 g; GSTR; kidney hypopl; hyposp.

URINARY BLADDER EXSTROPHIES (BLEXTR) (12 individuals)
Note 1: excludes omphaloceles and exstrophy of the cloaca.
Note 2: no instances of isolated episapdias were observed.

Listed in alternative CM categories:
spina bifida, omphalocele, anal atresia — see NTD category.
see Anal atresia associated with caudal dysplasia.

Isolated — Sequencies (all 12 singleton individuals)
When detected, birth status and sex.

15-20, 1 Liveborn  (LB), 12 Polissia non-Polissia
25-34, 1 Males 3 4
At birth, 10 Females 5 0

2000; f; LB; 39 wks; Bwt 2940 g; BLEXTR; epispadias; fam sib (1990) AN and another sib
(2008) SB cervical.

2002; m; LB; 40 wks; Bwt 3400 g; BLEXTR.

2003; m; LB; 39 wks; Bwt 4300 g; BLEXTR; epispadias.

2004; f; LB; 39 wks; Bwt 3650 g; BLEXTR; prenat 27 wks BLEXTR and polyhydr.
2006; f; LB; 37 wks; Bwt 3100 g; BLEXTR.

2007; f; LB; 41 wks; Bwt 3570 g; BLEXTR.

2009; m; LB; 39 wks; Bwt 3280 g; BLEXTR; epispadias.

2009; f; LB; 40 wks; Bwt 3000 g; BLEXTR.

2001; m; LB; 40 wks; Bwt 4000 g; BLEXTR; epispadias.

2003; m; LB; 38 wks; Bwt 3350 g; BLEXTR.

2005; m; LB; 39 wks; Bwt 3350 g; BLEXTR; bilat undescended testicles; prenat 19 wks,
BLEXTR.

2009; m; LB; 40 wks; Bwt 3440 g; BLEXTR; epispadias; prenat 28 wks mass in genital
region; mat fam m-m TW twice.

(FOR ADDITIONAL BODY WALL ANOMALIES, SEE PAGE 36)

CONJOINED TWINS (CTW) — see page 43.

TERATOMAS (TER) (10 individuals)

When detected, birth status and sex:

15-20, 3 Liveborn (LB), 6 Polissia non-Polissia

GA unknown, 5 Stillborn (S), 1 Males 1 0

At birth, 2 Termination of pregnancy (ToP), 3 Females 2 4
Unknown 3 0

Isolated — Singletons (10 individuals)

2001; u; ToP; 25 wks; TER, sacro-coccygeal.
2003; u; ToP; 19 wks; TER, sacro-coccygeal.
2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.
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ter-4
ter-5
ter-6

ter-7
ter-8
ter-9

ter-10

2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.

2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.

2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous
echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter.

2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.

2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.

2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic
component, TER.

2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl
in coccygeal area, TER.

SENTINEL ANOMALIES

DOWN SYNDROME (195 individuals).
Note: no instances of holoprosencephaly were observed.

tw-29
s-5
Tw-47

Listed in alternative CM categories:

See Twin pairs category.

MIC; anus and rectum atr; - see MIC category.
See Twin pairs category.

When detected, birth status and sex:

< 15, 4 Liveborn (LB), 181 Polissia non-Polissia
15-20, 7 Termination of pregnancy (ToP), 14 Males 53 53
21-24, 2 Females 47 40
25-34, 1 Unknown 0 2

At birth, 181

CLEFT LIP WITH OR WITHOUT CLEFT PALATE (CL/P) (134 individuals)

c-2

-2
I-3
t-4
t-1
v-1
V-2

cc-2
hol-21
mntg-1
s-11
u-2

When detected, birth status and sex:

15-20, 19 Liveborn (LB), 119 Polissia non-Polissia
21-24, 9 Stillborn (S), 1 Males 41 46
25-34, 13 Spontaneous abortion (SA), 2 Females 25 22

At birth, 93~ Termination of pregnancy (ToP), 12

Listed in alternative CM categories (23 individuals):
see AN cagerory

see CRA category
see SB category

see SB category

see MIC category
see MIC category
see MOPH category
see MOPH category
see MOPH category
see OM category

see HOLOP category
see PATAU category
see MIC category
see MIC category
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w-1
bb-1
dd-3
hol-27
hol-30
hol-33
hol-34

see MOPH category
see OM category

see OM category

see HOLOP category
see HOLOP category
see HOLOP category
see HOLOP category

mntg-2 see PATAU category
mntg-3 see PATAU category

clp-1
clp-2

clp-3

clp-4
clp-5

clp-6

clp-7
clp-8

clp-9
clp-10

clp-11

clr-1
clr-2
clr-3

clr-4
clr-5

clr-6

Isolated — Singletons (113 individuals)

Not Isolated — non-Syndromic — Singletons (21 individuals)

When detected, birth status and weight:

15-20, 7 Liveborn (LB), 13 <1000 g, 6
21-24, 1 Stillborn S), 1 1500-1999¢g, 2
25-34, 4 Termination of pregnancy (ToP), 7 2000-2499¢g, 3
At birth, 9 2500-2999¢g, 4
3000-3499¢g, 3
3500-4000g, 2
Unknown, 1

2002; f; LB; 39 wks; Bwt 2800 g; esoph atr; CL/P.

2004; f; LB; 35 wks; Bwt 1600 g; CL/P; transposition of great vessels; ASD; at b OFC 29
cm, <3 pct.

2005; m; LB; 38 wks; Bwt 3400 g; R CL; VSD; bilat undescended testicle; micropenis;
46XY.

2005; f; LB; 40 wks; Bwt 2400 g; bilat CL/P; VSD; PFO.

2006; f; LB; 34 wks; Bwt 1800 g; hydroceph; L CL/P; ASD-OS; VSD; L hand preax polyd;
at b HC 29 cm, 3 pct; died at 2 wks; prenat 31 wks, hydroceph, agen vermis cerebella;
unilat CL; IUGR; polyhyd; fam sib see instance clp-12 below, and another sib with
hydroceph in 2010; fam mat one case of CL, and one case of AN.

2006; m; LB; 39 wks; Bwt 2730 g; R CL/P; VSD; L renal hypopl; umb and R inguinal
hernias; prenat 20 wks, unilat cleft lip; fam mat CL.

2006; m; LB; 35 wks; Bwt 2100 g; CL/P; T-E; CHD unspecified; died at 2 d.

2007; f; LB; 37 wks; Bwt 3020 g; R CL/P; VSD perimembranous; PDA; mult dysm signs;
prenat 33 wks, unilat CL.

2008; f; LB; 40 wks; Bwt 2870 g; L CL/P; R renal agen; prenat 33 wks, R renal agen; fam
sib cong cataract (2005); fam mat f-f TW once.

2009; f; ToP; 20 wks; Bwt 340 g; CL/P; cerebel vermis defect; prenat 20 wks, cerebel
vermis defect; bilat CL/P; fam pat TER (see instance ter-9).

2009; f; ToP; 21 wks; Bwt 440 g; hydroceph; median CL/P; VSD; single umb artery; prenat
21 wks, hydroceph of 1% stage, median CL, hard CP, hyperechoic kidneys, single umb
artery; fam sib see instance clp-6 above, and another sib with hydroceph in 2010; fam mat
one case of CL, and one case of AN.

2000; m; S; 36 wks; Bwt 2400 g; hydroceph; CL.

2000; f; LB; 40 wks; Bwt 3050 g; L CL; ASD-OS; prenat polyhyd.

2002; m; ToP; 19 wks; hydroceph w macrocrania; CLP; prenat 18 wks, hydroceph,
macrocrania, CL.

2003; f; LB; 40 wks; Bwt 3500 g; atr anus w vag fist; bilat CL/P; R ectopic kidney.

2005; m; LB; 36 wks; Bwt 2900 g; cong cataract; median CL; hydroceph; ependymoma;
prenat 32 wks, hydroceph; mass in corp call region.

2006; f; ToP; 21 wks; Bwt 450 g; hypopl left heart; CL/P; prenat 20 wks.
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clr-7

clr-8
clr-9

clr-10

2006; f; ToP; 21 wks; Bwt 410 g; hypopl left heart; A-V canal, incomplete; CL; agen vermis
cerebelli; prenat 21 wks.

2008; f; LB; 40 wks; Bwt 3500 g; R CL/P; R acoustic meatus atr; prenat 18 wks, CL.

2008; f; ToP; 21 wks; Bwt 270 g; CL; bilat reduct forearms-thumbs; VSD; ASD and A-V
canal suspected; agen corp call; choroid plexus cyst; prenat 20 wks; fam mat m-m TW once.
2009; m; ToP; 20 wks; Bwt 370 g; bilat CL/P; unilat syndactyly 3-4 fingers; prenat 19 wks.

SUPPLEMENTAL SURVEY OF ANTERIOR-CAUDAL BODY WALL ANOMALIES

“Upper” celosomias (thoraco-abdomino-schisis w/o ectopia cordis)

Caviat:

g-3
dd-1

ect-1

ect-2

ect-3

ect-4

ect-5

g-2

thab-1
thab-2

thab-3

The following categories are included to expand the scope of observations. However,
population-based ascertainment may be incomplete.

Ectopia Cordis (ECTC) (includes associated thoraco-abdomino-schisis; excludes
omphaloceles which, if present, are included in the omphalocele category)

Listed in alternative CM categories:
ECTC, frontal encephalocele - see NTD category.
ECTC, Cantrell pentalogy, deformed spine and amb genitals - see omphalocele category.

All instances are in singletons.

2003; u; ToP; 21 wks; abd ECTC and THAB; agen of diaph; bilat kidney apl; prenat 19
wks, oligohydr; placental edema; liver in pelvis, multicys masses in abd and chest, kidneys
and urinary bladder not seen, ascites.

2008; u; ToP; 16 wks; ECTC and THAB; prenat 15 wks, hypopl nasal bones, defect of
thorax and ant abd wall, ECTC.

2003; u; ToP; 13 wks; ECTC and THAB; hydroceph; hepatic-intest eventr; def spine;
reduct L arm; R hand syndactyly; prenat 13 wks, brachicephaly, dilated lat ventr,
hydroceph, anom entire spine, liver and intest eventr.

2005; m; ToP; 21 wks; ECTC and THAB, abs ant body wall and cavities, retroflexed spine;
fetal viscera adjoin placenta; prenat oligohydr.

2006; u; ToP; 19 wks; ECTC and THAB, bifid sternum and hepatic-intest eventr.

Thoraco-Abdominal Wall Anomalies (THAB) (includes body stalk anomalies; excludes
ectopia cordis and omphaloceles)

Listed in alternative CM categories
THAB and anencephaly-rachischisis, severe ““S’- like spine deformity - see NTD category.

All individuals are singletons

2003; u; ToP; 16 wks; THAB; underdeveloped ribs, body stalk not seen; fetal spine
adjacent to uterine wall; reduct one lower limbs; prenat 16 wks.

2007; u; ToP; 12 wks; body stalk anom; thoracic, cardiac and abd organs not seen, severe
hypopl spine; fam mat goiter; prenat 12 wks.

2007; f; ToP; 19 wks; THAB; hepatic-intest eventr without membranous envelope; prenat
17 wks, anom lower chest and abd wall, amniotic band not connected to fetal body; mat
CL/P, smoker; father mentally subnormal.

“Low” celosomias

Exstrophy of the Cloaca
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h-3

cc-6
m-4
s-5
clr-4
hol-29

ari-1
ari-2

ari-3

ari-4
ari-5
ari-6

ari-7
ari-8

ari-9
ari-10

ari-11
ari-12
ari-13
ari-14
ari-15
ari-16

Data Supplement — Blastopathies and Chornobyl

One instance, cc-6, see omphalocele category.

Caudal Dysplasias (includes sacral disgenesis, sirenomelia and recto-anal anomalies)
(39 individuals).
Note: all individuals are singletons except one instance of sirenomelia (sir-2).

When detected, birth status and weight:

15-20, 2 Liveborn (LB), 34 <1000¢g, 1
35-40, 2 Stillborn (S), 5 1000-1499 g, 1
At birth, 33 1500-1999 g, 5
<1tyr, 2 2000-2499¢g, 5
2500-2999 g, 12
3000-3499 g, 8
3500-3999 g, 7

Listed in alternative CM categories:

spina bifida, omphalocele, urinary bladder exstrophy (BLEXTR), bifid scrotum, anal
atresia, OEIS complex — see SB category

omphalocele, urinary bladder and cloaca exstrophy, rectum atresia — see OM category
spina bifida, diaphragmatic hernia, anal atresia — see SB category

Down syndrome, microcephaly, ano-rectal atresia — see MIC category

anal atresia, cleft lip/palate and ectopic kidney - see CL/P category
holoprosencephaly, microphthalmia, anal atresia — see HOLOP category

Recto-Anal Anomalies (37 individuals)

Isolated recto-anal atresia, includes fistulas and dystopic anus (20 individuals):

Note: 5 (25%) among the 20 instances were born at >38 wks of gestation and had birth
weights <3000 g.

Note: the M-F proportion 6-8 and 5-1 among those with and without fistulas respectively.
2001; f; LB; 40 wks; Bwt 2800 g; atr anus w recto-vag fist.

2002; m; S; 28 wks; Bwt 1000 g; atr anus; prenat fever in the 1* trimester; polyhydr; fam
mat CHD.

2002; f; LB; 40 wks; Bwt 2900 g; atr anus w recto-vag fist (see relative, individual ari-11
below).

2004; f; LB; 38 wks; Bwt 3570 g; recto-vag fist.

2004; m; LB; 35 wks; Bwt 2300 g; atr anus and rectum w perineal fist.

2007; m; LB; 39 wks; Bwt 3100 g; atr anus w perineal fist; mother is TW, member of f-f
pair.

2009; m; LB; 42 wks; Bwt 3550 g; atr anus and rectum; 46XY.

2000; m; LB; 40 wks; Bwt 2490 g; atr rectum, high; atr anus; died at 10 d; prenat
polyhydr.

2001; f; LB; 40 wks; Bwt 2300 g; atr anus and rectum w perineal fist.

2001; f; LB; 36 wks; Bwt 2950 g; atr anus; prenat 32 wks, low intest obstruction;
polyhydr.

2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist.

2002; m; LB; 39 wks; Bwt 3820 g; atr anus.

2003; m; LB; 39 wks; Bwt 3415 g; atr anus and rectum.

2003; m; LB; 40 wks; Bwt 3600 g; atr anus w perineal fist.

2005; f; LB; 39 wks; Bwt 3480 g; atr anus w recto-vag fist; died at 4 mo.

2006; m; LB; 42 wks; Bwt 3720 g; atr anus w perineal fist.
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ari-17
ari-18
ari-19
ari-20
ari-21

ari-22

ari-23
ari-24
ari-25
ari-26
ari-27
ari-28
ari-29
ari-30

ari-31

ari-32
ari-33
ari-34

ari-35

arj-1

arj-2

Data Supplement — Blastopathies and Chornobyl

2007; f; LB; 40 wks; Bwt 3180 g; atr rectum (high, supralevatoric) and anus w recto-vag
fist.

2008; m; LB; 39 wks; Bwt 2800 g; atr anus and rectum w perineal fist.

2008; f; LB; 40 wks; Bwt 3050 g; atr anus w perineal fist.

2009; f; LB; 37 wks; Bwt 3360 g; atr anus w recto-vag fist.

Recto-anal atresia associated with other malformations (15 individuals):
2000; m; LB; 39 wks; Bwt 2700 g; posteriorly shifted anus; horseshoe kidney, R
hydronephrosis.
2001; f; LB; 37 wks; Bwt 2000 g; atr anus w recto-vag fist; L pulm hypopl; Valsalva
sinus aneurysm; dysm face; 46XX; autopsy L bronchus atr; at b OFC 31 cm, <2.5 SD; at
age 2 wks 32.5 cm, <2.5 SD; died at 2 mo.
2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist; R kidney dupl; L
hydronephrosis of 2" stage.
2002; f; LB; 33 wks; Bwt 1800 g; atr anus; esoph atr; died at 3 mo.
2007; m; LB; 41 wks; Bwt 2700 g; atr anus and rectum; soft CP; L multicys kidney;
mult dysm signs; died at 2 mo; no autopsy; prenat 35 wks, L multicys kidney, R
hydronephrosis; father’s brother is parent of ari-7, see above.
2008; f; LB; 36 wks; Bwt 2340 g; atr anus and rectum; duodenal atr; single umb artery;
Meckel’s diverticulum; ASD; prenat 35 wks, duodenal atr, single umb artery, polyhydr.
2000; m; LB; 38 wks; Bwt 2950 g; esoph atr w T-E; atr anus; CHD, unspecified;
micropenis; died at 1 d.
2000; m; LB; 36 wks; Bwt 2500 g; atr anus; duodenal atr; small intest atr; preauricular
tags; died at 2 d; prenat polyhydr.

2000; m; LB; 37 wks; Bwt 2850 g; atr anus and rectum; R cranial def; scoliosis; R

undescended testicle; short neck; died at 1 d post-surgery.
2001; f; LB; 39 wks; Bwt 2350 g; anus atr w recto-perineal fist; diaphr hernia; Meckel’s
diverticulum.
2003; f; LB; 39 wks; Bwt 2700 g; atr rectum, anterior displacement of imperforated anus,
no gluteal folds, f ext genitals, vag atr, sigmoid-urethral fist; L pelvic kidney; hypopl of
pelvic floor musculature and anal sphincter. No evidence of exstrophy.
2004; m; LB; 40 wks; Bwt 2550 g; atr anus; empty scrotum; died at 4 d; no autopsy
report.
2004; f; LB; 40 wks; Bwt 3050 g; atr anus w recto-vag fist; esoph atr; died post-surg at 7
d; no autopsy report.
2008; m; LB; 34 wks; Bwt 3200 g; esoph atr w T-E; anal sten; annular pancreas; died at
6 wks.
2009; f; LB; 38 wks; Bwt 2530 g; ectopic-stenotic anus; VSD, perimembranous; ASD-OS;
R torticollis.

Anal Atresia Associated with Body Stalk Anomalies

2000; amb; S; 40 wks; Bwt 1900 g; anus and rectum atr and anom body stalk; caudal
regression sequence; esoph atr; pulm hypopl; VSD; bilat renal and urinary bladder

agen; Potter sequence; adrenal apl; L hip and tibia hypopl; L foot apl; R foot preax

polyd:; R leg def; asplenia; thick nasal tip; prenat oligohydr; mat flu in the 1 trimester.

Anal Atresia Associated with Caudal Dysplasia

2000; f; LB; 38 wks; Bwt 2200 g; anal sten; BLEXTR; L agen kidney, pelvic bones and

leg; epispadias, normal mental development, at 11 yrs of age is bilingual, attends standard

school, is among the best students.
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Sirenomelia (SIR) and Anal Atresia

sir-1 2002; amb; S; 31 wks; Bwt 1700 g; SIR, fused legs entire length; renal hypopl; pulm
hypopl; atr anus; ureters open into intestine; abs external genitalia; abs urinary bladder;
rudimentary abdominal gonads; cardiac dilatation; nephroblastoma of R kidney; prenat 15
wks, oligohydr; 22 weeks, renal hypopl, severe oligohydr; 26 wks, R renal nephroblastoma,
Wilms’ tumor, hypopl thorax.

sir-2  2008; amb; S; 36 wks; Bwt 591 g; TW diamniotic, dichorionic, disc u-m set; SIR, webbed
legs, anal atr, bilat renal agen; abs external genitalia; abs L arm; co-TW, m, S, Bwt 2530 g,
no malf noted; prenat at 15 wks, one fetus no CM, co-TW w oligohydr, legs not visualized.

ADDITIONAL OBSERVATIONS

Caviat:
Although the number of observations shown approaches complete population ascertainment,
the variability of expression of these disorders render complete population ascertainment
uncertain.

FETAL ALCOHOL SPECTRUM DISORDER (FASD)
Clinical highlights of 58 individuals are summarized in the Table S-2b above.
One individual (k-1) is included in the NTD category.
Twenty individuals (r-1-5, 8, 11, 12, 15; s-1-4, 6-10, 12, 13) are included in the
Microcepahly category.

Note: Not all individuals reported below are represented in the text or tables of the report. Their
ascertainment is mostly by prenatal diagnostic services.

HOLOPROSENCEPHALY (HOLOP) (34 individuals)
Note: included are individuals with a single cerebral ventricle and lack of cerebral
hemispheres; lobar HOLOP implies partial development of the anterior cerebral hemisphere
and incomplete separation of frontal lobes and ventricles; semi-lobar implies partial
development of posterior cerebral hemispheres and ventricles. Excluded are instances of
arrhinia.
Note: includes holoprosencephaly associated with microphthalmia, microcephaly, and
PATAU or trisomy 13 syndrome.

When detected, birth status and sex:

<15 3 Liveborn (LB), 17 Polissia non-Polissia
15-20, 11 Stillborn (S), 4 Males 7 12
21-24, 2 Termination of pregnancy (ToP), 13 Females 4 7
25-34, 4 Unknown 0 4
<1%yr., 14

Listed in alternative CM categories:
tw-1 see twins category.
neo-1 see neoplasia (NEO) category.
z-2  see conjoined twins category.

Isolated — Singletons (20 individuals)
When detected, birth status and sex:

<15 1 Liveborn (LB), 13 Polissia non-Polissia
15-20, 5 Termination of pregnancy (ToP), 7 Males 4 7
21-24, 1 Females 2 5
25-34, 2 Unknown 0 2
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<1*yr, 11

hol-1 2007; m; LB, 40 wks; Bwt 3260 g; HOLOP, semilobar; at b OFC 35 cm, 50th pct; at age 3
wks 34.5 cm, <1,75 SD; at age 1 yr 43 cm, <2.5 SD; at 4 mo, lat cerebr ventr noted to be
merged ant and cav-sept-pel not seen.

hol-2 2008; m; LB, 25 wks; Bwt 990 g; HOLOP, semilobar; died at 3 d.

hol-3 2008; f; ToP, 21 wks; Bwt 250 g; HOLOP, lobar, incompletely defined; prenat 19 wks,
polyhydr, brachycephaly, broad cisterna magna, banana-shaped cerebel, transcerebel
diameter 19 mm, cav-sept-pel 4 mm wide, lat ventr widely separated, 6 mm wide; mat
syphilis before pregnancy.

hol-4 2009; m; LB, 40 wks; Bwt 3660 g; HOLOP, lobar; prenat 39 wks, cav-sept-pel not seen, 5
mm wide ant horns, post horns 11 mm wide, probable ventriculomegaly, 8 mm cisterna
magna, 37 mm transverse cerebel diameter, fused ant ventr, absent cav-sept-pel.

hol-5 2009; f; ToP, 20 wks; Bwt 360 g; HOLOP, lobar; prenat 20 wks, single frontal lobes, cav-
sept-pel not seen; father had CL.

hol-6 2009; m; LB, 35 wks; Bwt 1700 g; HOLOP, semilobar; mOPH; MIC, at b OFC 28 cm,
<3%; at age 36 d OFC 30 cm, <3 SD; central CL/P; R corneal opacity; bilat preauricular
tags; no polyd; no renal abn; died at 2 mo.

hol-7 2003; f; LB, 40 wks; Bwt 2700 g; HOLOP, semilobar; central-CL; midface hypopl; nasal
sept not seen; big ears; frontal ethmoidal sinuses underdeveloped; acoustic meatuses
underdeveloped.

hol-8 2003; m; LB, 30 wks; Bwt 1450 g; HOLOP, lobar; single brain ventr; at age 1 mo, cav-sept-
pel not seen, merge ant horns of lat ventr, smooth cerebr gyri and sulci.

hol-9 2004; m; ToP, 18 wks; HOLOP, semilobar; nasal bone hypopl; cav-sept-pel and ant cerebr
horns not seen, cerebr falx not seen; separate post cerebr hemisp; single crescent-shaped
frontal ventr; mat 46,XX; prenat 18 wks.

hol-10 2004; u; ToP, 20 wks; HOLOP, semilobar; lat shifted post horns of lat cerebr ventr; cerebr
falx partially seen separating cerebr hemisp in post regions and not in frontal lobes region,
cav-sept-pel and ant ventr not seen, single crescent-shaped frontal lobes ventr, upper lip
intact; prenat 20 wks.

hol-11 2004; m; LB, 40 wks; Bwt 3200 g; HOLOP, semilobar; single brain ventr.

hol-12 2006, f; LB, 40 wks, Bwt 3900 g; HOLOP, lobar; 46,XX; one cong tooth; at age 3 d,
merged lat ventr at their ant horns and bodies, and R and L post ventr seen, post
interhemisp fissure seen and partially seen in frontal lobes area, cav-sept-pel and corp call
not seen, separate thalami seen; at age 2 mo, examination confirms previously noted anom,
psycho-motor development delay.

hol-13 2007; f; LB, 41 wks; Bwt 2780 g; HOLOP, lobar; at age 10 d, lat cerebr ventr merged at
level of ant horns, cav-sept-pel not seen.

hol-14 2007; m; LB, 39 wks; Bwt 3500 g; HOLOP, lobar; agen corp call; prenat 29 wks, cav-sept-
pel not seen, corp call not seen, internal hydrocephalus; mat duodenal ulcer.

hol-15 2008; m; ToP, 20 wks; Bwt 190 g; HOLOP, semilobar; bilat mOPH; prenat 19 wks, cav-
sept-pel and frontal horns of lat ventr not seen, thalami and nasal bones seen, orbital
diameter 3 mm (normal 5-9 mm), intraorbital diameter - 5 mm (normal 6-15 mm),
extraorbital diameter - 15 mm (normal 19-34 mm), measurements consistent w mOPH.

hol-16 2008; f; ToP, 21 wks; HOLOP, alobar, 46,XX; prenat 14 wks, anom cerebr hemisp and post
cranial fossa structures; int hydroceph; prenat at 21 wks, cerebr falx and corp call not seen;
intact upper lip, symmetric IUGR; fam pat m-m TW once.

hol-17 2009; u; ToP, 13 wks; HOLOP; prenat 12 wks, middle brain structures not seen, single
crescent-shaped ventr.

hol-18 2009; m; LB, 39 wks; Bwt 3460 g; HOLOP, semilobar; agen corp call; at age 3 d OFC 33.5
cm; at age 2.5 mo 37 cm, <1.5 SD; at age 2 mo, single crescent-shaped ventr; partially
fused and abs corp call.

Data Supplement — Blastopathies and Chornobyl 40
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hol-19 2009; f; LB, 28 wks; Bwt 1400 g; HOLOP, semilobar; at age 6 d, ant merged lat ventr;
partially merged lat ventr; cav-sept-pel not seen.

hol-20 2009; m; LB, 36 wks;Bwt 2540 g; HOLOP, semilobar; MIC; at b OFC 30 cm, 3%; at age 1
w 31 cm, 3%; 46,XY; at b and at age 2 wks, single cerebr ant ventr.

With Associated Malformations — Singletons (14 individuals)
When detected, birth status and sex:

<15 2 Liveborn (LB), 4 Polissia non-Polissia
15-20, 6 Stillborn (S), 4 Males 3 5
21-24, 1 Termination of pregnancy (ToP), 6 Females 2 2
25-34, 2 Unknown 0 2
<1*yr, 3

hol-21 2007; f; ToP, 20 wks; Bwt 300 g; HOLOP; PATAU; agen corp call and vermis cerebelli;
bilat CL; hypopl L heart; aortic sten; postax R hand polyd; R kidney dupl; IUGR, oligohydr,
cav-sept-pel and ant horns not seen, post horns lat located; prenat 20 wks.

hol-22 2007; m; LB, 38 wks; Bwt 2790 g; HOLOP, lobar; bilat mMOPH; PATAU; esoph atr; died at
8d.

hol-23 2008; m; S, 33 wks; Nwt 1500 g; HOLOP; mOPH; PATAU; penis hypopl; prenat 18 wks,
single hemisp and crescent-shaped ventr, mOPH, orbital diameter 5 mm; fam sib see
HOLORP individual (hol-24).

hol-24 2008; m; LB, 32 wks; Bwt 1900 g; HOLOP, semilobar; PATAU; hydroceph; died at 1 d;
prenat at 23 wks, cav-sept-pel and ant horns not seen, macrocephaly and hydroceph; at 13
wks, cav-sept-pel not seen; cerebr hemisp not separated in frontal area, ant horns and lat
ventr not seen, single crescent-shaped echonegative area in frontal lobe, interpretation as
single ventr, cerebr hemisp separation in post lobes; fam sib HOLOP see hol-23.

hol-25 2009; f; ToP, 21 wks; Bwt 360 g; HOLOP, semilobar; PATAU; mOPH, orbital diameter at
20 wks 5 mm vs. 7-12 mm norm; prenat at 20 wks, cerebr hemisp incompletely separated,
single ventr, cerebr falx not seen.

hol-26 2003; amb; LB, 40 wks; Bwt 2550 g; HOLOP, lobar, agen corp call, cav-sept-pel not seen,
hypopl thalami; common vaginal-urinary bladder opening (urogenital sinus).

hol-27 2003; m; LB, 40 wks; Bwt 3700 g; HOLOP, semilobar; PATAU; agen corp call; bilat CL/P;
died at 5 mo, post mortem, semilobar HOLOP, incomplete frontal lobe separation, agen of
corp call, dyspl fronto-nasal bones, CL/P, prenat polyhydr.

hol-28 2007; m; ToP, 21 wks; Bwt 250 g; HOLOP, semilobar; PATAU; L renal agen, R renal
hypopl; cerebr anom, separated brain lobes except frontally, common sickle-shaped ventr,
cav-sept-pel not seen, anom R and agen L kidneys; prenat 21 wks.

hol-29 2007; f; S, 38 wks; Bwt 2550 g; HOLOP, lobar; mOPH, orbital diameter 10 mm vs. 15-20
mm norm; hydroceph; anus atr; prenat 33 wks, polyhydr, corp call not seen.

hol-30 2007; m; S, gest unknown; HOLOP, semilobar; 46,XY,der(13;14)(q10;g10),+13, PATAU;
agen corp call; bilat CL/P; postax polyd hands and feet; prenat 18 wks, brachycephaly, cav-
sept-pel not seen, bilat CL, nephromegalic, hyperechogenic and hydronephrotic kidneys,
polyhydr.

hol-31 2008; u; ToP, 13 wks; HOLOP, alobar, PATAU; limbs reduct and short trunk; prenat 13
wks, cerebr anom, single ventr, cerebr falx not seen, nasal bones not seen; fam father has
polycys kidneys, anom hips, and coxoarthrosis.

hol-32 2009; m, S, 38 wks; Bwt 2800 g; HOLOP, lobar; agen corp call; tetralogy of Fallot;
hydronephrosis; prenat 31 wks, polyhydr, cav-sept-pel, frontal and ant horns of lat ventr not
seen, anom frontal cerebr, tetralogy of Fallot, L hydronephrosis; fam mat renal anom, f-m
TW once.

hol-33 2009; m; ToP, 21 wks; Bwt 400 g; HOLOP, PATAU; hypopl L heart and aorta, VSD; unilat
CL; prenat 19 wks, cav-sept-pel and ant horns of lat ventr not seen.
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hol-34 2009; f; ToP, 18 wks; Bwt 340 g; HOLOP, alobar, PATAU; CL, median; VSD; bilat renal
hypopl; prenat 18 wks, oligohydr, crescent-shaped ventr, cerebr hemisp not separated.

TRISOMY 13 or PATAU SYNDROME (PATAU)
Note: all individuals were detected by clinical diagnosis.

Listed in alternative CM cateqories:

s-11,  see microcephaly category.

v-1,3; w-1, see microphthalmia category.

aa-2; bb-1, see omphalocele category.

hol-21-25, 27, 28, 30, 31, 33, 34, see holoprosencephaly category.

mntg-1 2002, f; SA; 27 wks; PATAU; agen corp call; CL/P; hypopl left heart; L hand postax polyd,;
prenat 23 wks OFC 219 mm.

mntg-2 2002; m; LB; 38 wks; PATAU; CL/P; intest malrotation; trilocular heart; L foot polyd;
died at 1 d.

mntg-3 2009; m; ToP; 20 wks; 47,XY+13, PATAU; bilat CL/P; R diaphr hernia; prenat 20 wks,
orbital dm 10 mm; spine normal; R diaphr hernia, intest in the thoracic cavity; L
hydropericardium, myocardial hypertrophy, mult hyperechoic inclusions in cardiac
ventricles; hyperechoic kidneys.

NEOPLASIA (NEO) (3 individuals)
Comment: these two observations are incidental and not representative of cancer rates.
Listed in alternative CM categories:

clr-5 ependymoma, see CL/P category.
sir-1 nephroblastoma, see Sirenomelia category.

Not Isolated — non-Syndromic — Singleton

neo-1 2007; f; LB, 34 wks; Bwt 2450 g; teratoblastoma, histology similar to a metastatic ovarian
tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in vicinity of
nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm, calculated
OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna 10 mm,
transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm on neck L
surface.

ALL NON-SINGLETON INDIVIDUALS

Note: The listing includes all non-singleton individuals with congenital malformations including
those reported above.

QUADRUPLETS
Qdr-1 2007; f-f-m-m; LB; 28 wks; structural malf not noted.
TRIPLETS

Without associated malformations (8 sets).
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trpl-1
trpl-2
trpl-3
trpl-4
trpl-5
trpl-6
trpl-7
trpl-8

2004; f-f-f; LB; 34 wks; structural malf not noted.

2008; m-m-m; LB; 33 wks; structural malf not noted.

2003; f-f-f; LB; 35 wks; structural malf not noted.

2004; m-m-m; LB; 31 wks; structural malf not noted.

2007; f-f-f; LB; 33 wks; structural malf not noted.

2007; f-f-f; LB; 30 wks; structural malf not noted.

20009; f-f-f; LB-S-S; 38 wks; structural malf not noted.

20009; f-f-f; LB; 35 wks; all survived; structural malf not noted.

Associated with malformations

trpl-92008; f; LB; 31 wks; Bwt 1330 g; one of IVF triplet, disc f-f-f (co-twins: one died at 1 d;

another — died at 8 wks gest); cataract bilat; hydroceph; fam mat Down synd m.

CONJOINED TWIN SETS (CTW) (8 sets)

ctw-1
ctw-2
ctw-3
ctw-4

ctw-5

Without associated malformations (6 sets)

2000; f-f; S; 31 wks; Bwt 2940 g; CTW, thoraco-pagus; pat M-M twins once.

2004; u-u; ToP; 13 wks; CTW, omphalo-pagus.

2000; f-f; ToP; 26 wks; CTW, cranio-thoraco-omphalo-pagus.

2006; f-f; ToP; 18 wks; CTW, thoraco-omphalo-pagus; pat brother had one daughter with
anencephaly-rachis-schisis and another with hypopl L heart .

2009; u-u; ToP; 18 wks; CTW, thoraco-omphalo-pagus; prenat 18 wks, noted fetal demised
estimated at 14 wks; fam pat 2 singleton individuals had fatal malformations suggestive of
diabetic fetopathy; m-f TW once; fam mat m-m TW and m-f TW once.

[ctw-6 2010; m-m; ToP; 21 wks; CTW, thoraco-omphalo-pagus; common heart and liver, two

gastro-intest tracts; prenat 21 wks, polyhydr, one 4-chamber heart, 2 stomachs, 2 urinary
bladders, 4 kidneys; fam mat m-m TW once and m-f TW once.]

Associated with malformations

h-1  f-f, spina bifida, OM, see NTD category.

z-1  2002; f-f; LB; 40 wks; Bwt 6000 g; CTW, thoraco-omphalo-pagus; bilocular heart; fam mat
m-m TW once; fam pat f-f TW once; fam mat-pat m-f TW once.

z-2  2009; m-m; ToP; 20 wks; CTW, cranio-thoraco-omphalo-pagus; R TW with proboscis,
single orbit, abs oral opening and short umb cord; L TW with malf face and reduct anom of
R leg; prenat 20 wks, oligohydr; 3 brothers incl m-m TW; fam mat TW once.

TWIN PAIRS
Without associated malformations - See Table S-3.
Holoprosencephaly (HOLOP)

tw-1 2009; m; LB; 38 wks; Bwt 3080 g; TW, disc m-m (co-twin: fetal death at 20 wks),

diamniotic, monochorionic, symmetrical; MIC, at b OFC 29 cm, <4SD; at age 3.5 mo 30.5
cm, <7SD; HOLOP, lobar; ileum atr; int hydroceph; prenat 16 wks, two fetuses, amniotic
sept between fetuses, diamniotic, monochorionic, symmetrical TW; at 35 wks, fetus A: no
cardiac motion, growth arrested at 20-21 wks level; fetus B: at 29-30 wks gest size, MIC
noted, cav-sept-pel not seen, single crescent-shaped ventr, intest obstruction, unilat
hydrocele, interpretation, lobar HOLOP, MIC, intest obstruction; fam pat m-f TW once.

Neural Tube Defects (8 individuals)
See individuals a-1, e-1, i-1, b-1, b-2, b-3, j-1, j-2.

Ectopia Cordis (ECTC)
See individual dd-1 (ECTC, pentalogy of Cantrel) in omphalocele category.
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tw-2

tw-3

tw-4

tw-5
tw-6

tw-7
tw-8
tw-9
tw-10
tw-11
tw-12

tw-13
tw-14
tw-15

tw-16
tw-17
tw-18
tw-19
tw-20
tw-21
tw-22
tw-23
tw-24
tw-25

Acardia (5 individuals)
When detected, birth status and sex:

<15 1 Stillborn (S),3 Polissia non-Polissia
15-20, 2 Spontaneous abortion (SA), 2 Males 3 1
21-24, 1 Females 1 0

At birth, 1

2007; m; SA; 21 wks; TW, monochorial, asymmetric, disc m-m, co-TW SA; acephaly;
acardia; reduct legs; prenat 18 wks, fetus A (on L): no anom, amniotic sept seen, vascular
connections between feti; fetus B anom shape, no cephalon, no spine, no heart and no
limbs, no blood flow, interpretation is monochorionic twins, asymmetric development,
acardia, reversed arterial flow, severe polyhydr, feto-placental insufficiency.

2008; f; SA; 21 wks; TW, disc f-f, co-TW SA, acardia; acephaly; prenat 15 wks, severe
polyhydr, fetus A - no anom, fetus B - cranial bones, heart, heart motion not seen;
interpretation, acephalic acardia.

2008; m; S; 32 wks; Bwt 400 g; TW, monochorial, diamniotic, disc m-m, co-TW S; acardia;
abs arms; prenat 13 wks, fetus B, edematous, heart, arterial flow, upper limbs not seen;
amniotic sept between feti; interpretation, acardia, monochorial diamniotic TW with
reversed arterial flow, malf upper limbs, and hydrops.

2008; m; S; 37 wks; Bwt 430 g; TW, disc m-m, co-twin LB; fetus acardius amorphous.
2008; m; S; 32 wks; TW, disc m-m, co-TW L has VSD of unknown significance; acardia;
prenat 22 wks, fetus A — anom not seen; fetus B, undifferentiated head, trunk, limbs, no heart
motion seen.

Cardiac Malformations (21 individuals)

The prenatal-postnatal detection proportion is 1-20. Polissia non-Polissia
Liveborn (LB), 20  Stillborn (S), 1 (see tw-8) Males 9 5
Females 3 4

2002; m; LB; 37 wks; TW, disc m-m, co-TW LB; muscular VSD.

2002; m; S; 31 wks; TW, disc m-m, co-TW LB; trilocular heart.

2003; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified.

2003; m; LB; 39 wks; TW, disc m-m, co-TW LB; CHD, unspecified.

2003; m; LB; 39 wks; Bwt 1700 g; TW, disc m-f, co-TW LB; VSD.

2003; m; LB; 36 wks; Bwt 3060 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot; esoph
atr; polycys kidney; cong tracheomalacia; dolichocephaly; polyhydr; pectus excavatum;
died at 6 mo.

2004; m; LB; 39 wks; TW, disc m-m, co-TW LB; VSD.

2005; m; LB; 40 wks; TW, disc m-m, co-TW LB; VSD.

2008; m; LB; 33 wks; Bwt 2760; TW, monochorionic, diamniotic, disc m-m, co-TW LB,;
pulm artery atr; aneurism of atrial sept; prenat 20 wks, fetus A, no malf seen; fetus B,
polyhydr, R atrium large, myocardial hypertrophy; amniotic sept between feti seen; Ebstein
anom, microgastria; mat diffuse goiter; fam mat f-f TW once; fam pat m-f TW once.
2008; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified.

2009; f; LB; 37 wks; Bwt 2410 g; TW, disc f-f, co-TW LB; VSD.

2009; m; LB; 34 wks; Bwt 2210 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot.
2000; f; LB; 38 wks; Bwt 2300 g; TW, disc f-f, co-TW LB; hypopl R heart; ASD.

2002; m; LB; 31 wks; TW, disc m-f, co-TW LB; CHD, unspecified.

2002; m; LB; 39 wks; TW, disc m-m, co-TW LB; muscular VSD; bilat inguinal hernia.
2005; f; LB; 40 wks; TW, disc f-f, co-TW LB; muscular VSD.

2008; f; LB; 36 wks; Bwt 2680 g; TW, disc m-f, co-TW LB; pulm valve sten.

2008; f; LB; 39 wks; TW, disc f-f, co-TW LB; pulm artery sten; PFO.

2009; m; LB; 34 wks; Bwt 1440 g; TW, disc m-m, co-TW LB; VSD.
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tw-26 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-27); VSD.

tw-27 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-26); VSD.
Gastroschisis
See individual ee-38.
Other Malformations (24 individuals)
Reported under an alternative category
Sirenomelia and nephroblastoma — see sir-2 in Sirenomelia category.
When detected, birth status and sex:
21-24, 1 Liveborn (LB), 23 Polissia non-Polissia
25-34, 1 Spontaneous abortion (SA), 1 Males 8 7
Unknown, 22 Females 4 4

Unknown 0 1

tw-28 2000; m; LB; 33 wks; TW, disc m-m, co-TW LB; R acoustic meatus atr; R microtia.

tw-29 2000; m; LB; 38 wks; TW, disc m-m, co-TW LB; Down synd (no karyotype); died; mat
schizophrenia.

tw-30 2001; m; LB; 36 wks; TW, disc, m-f, co-TW LB; amniotic bands synd; bilat clubfoot;
prenat polyhydr.

tw-31 2001; f; LB; 35 wks; TW, disc f-f, co-TW LB; polycys kidney.

tw-32 2001; m; LB; 36 wks; TW, disc m-m, co-TW LB; balanic hyposp.

tw-33 2004; m; LB; 40 wks; TW, disc m-f, co-TW LB; cong hydroceph.

tw-34 2006; f; SA; 25 wks; TW, disc m-f, co-TW S; abs shoulder, forearm, femur; cystic
hygroma; IVF.

tw-35 2006; m; LB; 36 wks; Bwt 2900 g; TW, disc m-f, co-TW LB; L uretherohydronephrosis;
prenat 30 wks, L kidney enlarged, 60x45 mm, pelvi-calyceal system 36 mm -
hydronephrosis of the 4th stage; fam mat f-f TW once.

tw-36 2007; m; LB; 28 wks; TW, disc m-m, co-TW LB; ileum atr; died at 6 d; prenat polyhydr.

tw-37 2009; m; LB; 34 wks; TW, disc m-m, co-TW LB; hydranencephaly; fam mat m- m TW
twice and f- f TW once.

tw-38 2009; f; LB; 34 wks; TW, disc f-f, co-TW LB; R cataract.

tw-39 2009; f; LB; 31 wks; Bwt 700 g; TW monochorial diamniotic, disc f-f, co-TW LB; extensive
intest sten; died at 2 d.

tw-40 2002; m; LB; 38 wks; TW, disc m-m, co-TW LB; balanic hyposp.

tw-41 2002; m; LB; 38 wks; TW, disc m-m; co-TW LB; balanic hyposp.

tw-42 2002; m; LB; 34 wks; TW, disc m-m; co-TW LB; balanic hyposp.

tw-43 2003; m; LB; 35 wks; TW, disc m-m, co-TW LB; peno-scrotal hyposp; prenat polyhydr.

tw-44 2004; m; LB; 37 wks; TW diamniotic, symmetrical, disc m-m, co-TW LB; reduct R arm.

tw-45 2004; m; LB; 28 wks; TW, disc m-m, co-TW LB; jejunal atr; died at 20 d.

tw-46 2004; f; LB; 37 wks; TW, disc f-f, co-TW LB; Dandy-Walker malf.

tw-47 2006; m; LB; 34 wks; TW conc m-f; co-TW LB (see tw-48); Down synd, 47,XY+21; ASD,
secondary; prenat chronic fetal hypoxia.

tw-48 2006; f; LB; 34 wks; TW conc m-f; co-TW LB (see tw-47); hydroceph; prenat chronic fetal
hypoxia.

tw-49 2008; amb, LB; 35 wks; TW, disc m-amb, co-TW LB; amb genitalia; bifid scrotum;
urogenital sinus; perineal hyposp.

tw-50 2009; f; LB; 33 wks; TW, diamniotic, disc f-f, co-TW LB; abd wall def; neonatal death;
prenat 21 wks, fetus A, malf not noted; fetus B, large abd wall def and organs eventr
covered w membrane; mat smoking.
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tw-51

2009; f; LB; 36 wks; Bwt 1760; TW monochorial diamniotic, disc f-f, co-TW LB;
arthrogryposis mult cong; prenat 34 wks, IUGR, ascitic; fam mat f-f TW once, fam pat m-m
TW once.

Observations in Rivne, Volyn and Khmelnytsky provinces

Case-by-case Clinical Highlights of Individuals with Teratomas

Rivne Province

ter-1
ter-2
ter-3
ter-4
ter-5
ter-6

ter-7
ter-8
ter-9

ter-10

neo-1

Isolated — Singletons (10 individuals)

2001; u; ToP; 25 wks; TER, sacro-coccygeal.

2003; u; ToP; 19 wks; TER, sacro-coccygeal.

2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.

2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.

2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.

2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous
echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter.

2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.

2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.

2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic
component, TER.

2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl
in coccygeal area, TER.

Other

2007; f; LB, 34 wks; Bwt 2450 g; TER-teratoblastoma, histology similar to a metastatic
ovarian tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in
vicinity of nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm,
calculated OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna
10 mm, transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm
on neck L surface.

Volyn Province

vter-1

vter-2

vter-3
vter-4

vter-5

Isolated — Singletons (11 individuals)

2000; f; LB; 42 wks; Bwt 3200 g; TER, sacro-coccygeal; died at 10 d, postmortem
diagnosis: immature teratoma 15x16x16 cm with bleeding ulcer at the top. Mat age 32 yrs,
gravidity 3.

2002; f; LB; 39 wks; Bwt 3560 g; TER, sacro-coccygeal (10x15 cm, skin unchanged, with
cystic vaginal fistula, surgery: thin-walled cystic formation filled with transparent yellow
liquid); prenat at 36 wks, sacro-coccygeal TER. Mat age 24 yrs, gravidity 2.

2006; m; LB; 40 wks; Bwt 4100 g; TER, sacro-coccygeal. Mat age 19 yrs, gravidity 1.
2002; f; LB; 31 wks; Bwt 1930 g; TER, sacro-coccygeal (38 cm in diameter with
hemangiomatosis areas and bleeding ulcers; anus is displaced forward, overstretched and
deformed); died at 1 d; prenat at 22 wks, SB; prenat at 26 wks, coccygeal hygroma. Mat
age 19 yrs, gravidity 1.

2004; m; LB; 40 wks; Bwt 3500 g; TER, coccygeal (15x12x11 cm, paste consistency, with
fluctuation; skin is unchanged). Mat age 26 yrs, gravidity 1.
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vter-6  2006; m; S; 31 wks; Bwt 3650 g; TER, sacro-coccygeal giant; prenat at 20 wks, polyhydr,
sacro-coccygeal TER. Mat age 30 yrs, gravidity 1.

vter-7  2008; f; ToP; 19 wks; TER, sacro-coccygeal; prenat at 19 wks, sacro-coccygeal TER. Mat
age 28 yrs, gravidity 3.

vter-8  2008; f; ToP; 20 wks; Bwt 400 g; TER, sacro-coccygeal (11x6x4 cm); prenat at 19 wks,
sacro-coccygeal TER. Mat age 32 yrs, gravidity unknown.

vter-9  2009; f; LB; 40 wks; Bwt 3800 g; TER, sacro-coccygeal (10x7 cm); prenat at 39 wks,
sacro-coccygeal TER. Mat age 24 yrs, gravidity 2.

vter-10 2009; f; LB; 41 wks; Bwt 3000 g; TER, maxillary. Mat age 27 yrs, gravidity 1.

Other

vter-11 2005; m; LB; 38 wks; Bwt 4690 g; terato-blastoma sacro-coccygeal malignant (surgery:
solid tuberous pear-shaped tumor, 10x11x10 cm, top of the tumor is like fish meat with
degradation and contains regional lymph nodes 0.5 cm in diameter); prenat at 38 wks,
urinary bladder anomaly. Mat age 19 yrs, gravidity 1.

Khmelnytsky province

Isolated — Singletons (6 individuals)

kter-1 2002; f; LB; 37 wks; Bwt 1800 g; TER, sacro-coccygeal. Mat age 22 yrs, gravidity 1.

kter-2  2002; m; ToP; 25 wks; Bwt 220 g; TER, sacro-coccygeal; prenat at 18 wks, TER in
coccygeal area of spine, breech presentation. Mat age 28 yrs, gravidity 1.

kter-3  2003; f; LB; 40 wks; Bwt 3200 g; TER, sacro-coccygeal; prenat oligohydr. Mat age 19 yrs,
gravidity 1.

kter-4 2004, f; LB; 38 wks; Bwt 3750 g; TER of thymus; prenat at 37 wks, polyhydr,
hydrothorax, ascites. Mat age 33 yrs, gravidity 3.

kter-5 2005; f; ToP; 18 wks; Bwt 220 g; TER, sacro-coccygeal; prenat at 18 wks, TER in
coccygeal area of spine 58x43 mm. Mat age 30 yrs, gravidity 2.

kter-6  2008; f; LB; 39 wks; Bwt 4370 g; TER, sacro-coccygeal. Mat age 28 yrs, gravidity 2.

Other

kter-7  2005; m; ToP; 18 wks; Bwt 220 g; THAB R, R liver lobe eventrated; TER, sacro-
coccygeal (7 cm in diameter, incl liver, cerebral, cartilaginous tissues); apl diaphr; prenat at
18 wks, fetal death, sacro-coccygeal TER. Mat fibromyoma of uterus, carbon monoxide
poisoning. Mat age 30 yrs, gravidity 3.

Case-by-case Clinical Highlights of Individuals with NTD, Omphaloceles, Body Wall and
Other Anomalies

Volyn Province

ov-1 2002; u; SA; 17 wks; AN; OM; prenat 15 wks; mat age 48 yrs.

ov-2 2003; m; LB; 35 wks; Bwt 2100 g; at b OFC 30 cm, 3rd pct; suspected Meckel-Gruber
complex; ENC frontal; sacral rachischisis; OM; MIC; CL/P central; Meckel
diverticulum; bilat polycys kidney; bilat cryptorchidism; hyposp penile; micropenis; prenat
25 wks, oligohydramnios, chorioamnionitis; died at 9 d post surgery; autopsy: same
malformations plus creberal edema; mat age 38 yrs, gravida 5; placenta 390 g.

ov-3 2004; f; ToP; 24 wks; AN; OM; prenat 20 wks; mat age 18 yrs, gravida 1.

ov-4 2005; u; ToP; 18 wks; SB unspecified, meningoencephalocele; OM; prenat at 14 wks; mat
age 20 yrs, gravida 1.
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ov-5 2008; m; ToP; 20 wks; Bwt 650 g; ENC occipital; OM; int hydroceph; prenat at 18 wks,
hydroceph, hypopl cerebellum, ENC, OM; mat age 35 yrs, gravida 3.

ov-6 2009; f; ToP; 22 wks; Bwt 320 g; CRA (AN-+rachischisis); OM; prenat at 20 wks, AN,
rachischisis, OM; mat age 27 yrs, gravida 1.

ov-7 2000; f; ToP; 25 wks; Bwt 530 g; INIEN; OM; CL/P bilat; pulm hypopl; trilocular heart;
ectopic spleen and kidney; L clubfoot; prenat at 22 wks; mat age 22 yrs, gravida 2.

ov-8 2001; u; ToP; 23 wks; SB; OM; prenat at 20 wks; mat fam two ectopic pregnancies and
infertility; mat age 26 yrs, gravida 1.

Khmelnytsky Province

ok-1 2004; m; ToP; 19 wks; TW dichorionic; acardia; AN, OM; agen spleen; amelia, upper L,
mOPH; liver agen; anotia L; tetraoligodactyly; prenat at 19 wks; mat age 22 yrs.

ok-2 2006, f; ToP; 22 wks; SB lumbar; OM; prenat at 19 wks; prev preg 2005 - TOP (SB lumbo-
sacral); mat age 39 yrs, gravida 5.

ok-3 2008, u; ToP; 14 wks; CRA; OM; prenat at 12 wks; mat age 26 yrs, gravida 1.

ok-4 2006, f; ToP; 16 wks; CRA; OM; prenat at 16 wks; mat age 23 yrs; gravida 2.

ok-5 2003, f; ToP; 19 wks; INIEN; OM,; prenat at 19 wks; mat age 26 yrs, gravida 3.

ok-6 2003; f; ToP; 20 wks; CRA; OM,; prenat at 20 wks; mat age 24 yrs, gravida 2.

ok-7 2009; u; SA; 20 wks; SB, lumbar; OM; amb genitalia; talipes calcaneovalgus; prenat at 18
wks; mat age 27 yrs, gravida 3.

Rivne Province

2000-2009 observations: c-3; f-2, 4-8; g-4; h-1; h-3; I-5; m-2; m-5; m-6 described in previous pages.

END
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JKypnan «Birth Defects Research (Part A)», 12 zromozco 2016 p. DOI: 10.1002/bdra.23476.

NIABUILEHA YACTOTA BPOJJKEHUX AHOMAJIIM TA
THKOPIIOPOBAHMU IIE31i1-137 B IOJIICBKOMY PEI'IOHI YKPAIHHU
(English version - p. 239)
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HayioHanvbHo20 yHieepcumemy, Jhyyok, Yrpaina.

TE3HN

HNEPEJAYMOBM: IlposeneHi oapasy x miciast Yop-
HOOMIIBChKOI KatacTpodu 1986 poky mocCHimKEeHHS
HOCTPaXKJAJIOTO HACEJIEeHHS, U0 TPOXKHUBAJIO B Pi3HUX
MicIpsix €BponH, CHOHYKaIM YpsiAOBi 1 MiKHapomHi
IHCTaHII1 3pOOUTH BHCHOBOK, IO fist me3ifo-137 (Cs-
137) He Mae TepaToreHHUX HacmigkiB. Hamri crocre-
peXEHHsS MiABHUIICHUX TOMYIAMIHHAX YacTOT Baj
HeBpanbHoi TpyOku (BHT), mikpouedanii i Mikpod-
tanpmii (M/M) B PiBHeHChKiN 00nacti Ykpainw, siki
BUSIBWINCH OJIHUMH 3 HaWBHIIMX B €BPOII, CIIOHYKa-
J¥ TPOBECTH JaHe IOCTIIKEHHS, SKEe BKIIOYAIO BU-
BUYCHHS BMicTy iHKOpropoBanoro Cs-137 B opranizmi
aMOynaTOpHUX MAli€HTIB 1 BariTHUX KIHOK, SIKi MPO-
*uBatoTh B PiBHeHChKOMY [lomicei, HaitOinbm 3a0py-
JnHeHoi yacthHHM PiBHeHChbKoOi oOmacti. METOJ/IA:
Bynu nmpoananizoBani mopiuni (2000-2012) nomys-
nirai vactotd BHT i M/M, a takox piBHI iHKOpIO-
poBanoro Cs-137 B opranizmi amMOynaToOpHUX MallieH-
tiB (2001-2010) i BaritHux *iHok (2011-2013) 3 Io-
micekoro 1 He-Ilomickkoro perioHiB PiBHeHCBHKOI 00-
nacti. PE3YJIbBTATH: [lomynsuitini wactott BHT i

M/M B PiBHEHCBHKIN 001aCTi 3aIMIIAIOTECA HA II1IBU-
IIEHOMY PiBHI i € CTAaTUCTHYHO JOCTOBIPHO BHIII B
[Tomicei Hix B He-Ilomcei. Takox piBHI pamiarmii, iH-
KOpIIOpoBaHOi JkutessiMu [lomices, € CTaTHCTUYHO
JIOCTOBIPHO BHIIIMMH 32 PiBHI, HAKOMTUYEHI KATEIIMHA
He-Tlomiccs. BUCHOBKM: Yacrotu BHT i M/M €
HaiiBuumu B [lomicekomy perioni PiBHeHCBKOI 00-
JIaCTi, BOHU TAKOX € OJHMMHU 3 HaWBUIIUX B CBPOIII.
B TIlomicci piBHi iHKopriopoBanoro Cs-137 mepeBu-
ITyIOTh O(MIIifHO BCTAaHOBIJICHI TPAHUYHO AOMYCTHMI
nmo3u. Hamri pesynbraTé 6a3yroThCs Ha CYKYITHHUX Ja-
Hux po BHT i M/M Ta Ha cepenHiX 3HaYE€HHSIX 1HKO-
priopoBanoi pamiartii. IloTpiOHI momanbImi IOCHTI-
JOKCHHS pu4arH Bucokux yactot BHT i M/M, po3spo-
Oka TEpMIHOBHX 3aXOIiB I 3MEHIICHHS BIUIUBY
TEpaTOTeHiB, BKIIOYAIOYH PAJiOHYKIIIH 1 AJIKOTOIIb, &
TaKOX TOCWJICHHS CIIO)KWBaHHS Xap4doBHUX J00aBOK 3
(hoITIEBOIO KHUCIIOTOIO.

KarouoBi caoBa: panianis; YopuoOunb, Ykpaina;
TTomiccst; mesiit-137; BariTHICTD;, Mayb(opMartii; Baau
HEBpaNbHOI TPYOKH; MIKpOQTaNIbEMis.

BCTYII

B 2010 i 2014 poxax MH JOIOBLIHA TIPO TeE, IIO
MOMYJIAIIHHI YacTOTH 3POIICHUX OJM3HIOKIB, Tepa-
ToM, Baja HeBpanbHoi TpyOku (BHT) i mikpoueda-
mii/mikpodranemii (M/M) B PiBHeHCBKiH 00-macti
VYxpainu Oynu mocTiiiHO cepel HaWBHIMX B €BpOITi.
[ligBuimeni momynsAUiiiHi piBHI BPOIKEHUX aHOMAii
(BA) Oynu naiiBumnmmu B IlosickkoMy perioni Pis-
HEHCBKOI o0acTi, sikuii OyB Ayxe 3a0pynHenuiit Yop-
noOomnscekumu  omamamu  (Wertelecki, 2010; Wer-
telecki W et al., 2014). Ileit 3BiT MiCTUTB pe3yibTaTH
po3umpeHoro ananisy nonyssiniiaux gyactor BHT Tta
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M/M i HOBHX BUMIipIOBaHb iHKOPIIOPOBAHOTO IIE3it0-
137 (Cs-137) B Tiyi aMOyIaTOPHUX TMAIEHTIB 1 BariT-
HUX JKIHOK, KOTpi mpoknBaroTh B [lomicci i B He-
[Momicekux perioHax, a TAKOXK y THX, L0 MPOKUBAIOTh
HAWOIMXKUe JI0 JBOX €JIEKTPOCTAHIII I
(AEC). Hderani npo ekoyoriuHi 1 momynsiiiiHi Xxapak-

ATOMHHX

TEPUCTUKHA MOKHA 3HAUTH B MOMEPEAHIX MyOIiKaLisix,
a MOTOYHI JaHi 1 1X aHami3 MmiJICYyMOBaHI B TaOJIMIIIX
S1-S13 B jmonmatky, sKHii € JOCTYIHHH OHJIAH
(Gudkov and Kuzmenko, 1996, 1997; Likhtarev et al.,
1996, 2000; Zamostian et al., 2002; Dancause et al.,
2010).
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MATEPIAJIA I METOJU
Omouenns i xapakxmepucmuxka y4acHuKie

Kniniyni gaHi ajas poro JOCIHIHKeHHS Oyiau 310-
paHi 1 KaTeropu3oBaHi KOJEKTUBOM PiBHEHCHKOTO
00JIaCHOTO KJIIHIYHOTO JIIKYBaJIbHO-/11alrHOCTUYHOTO

HEHTPY
HaJaHHA CIEUiaJbHUX IIOCIYyT YChOMY HACEIECHHIO

(POKJIZILL), B OOOB’SI3KM SIKOTO BXOIMTh

o0yacTi, BKJIIOYAIOYM YJIBTPA3BYKOBY JiarHOCTHKY
miofa, 1 KIHIYHAKW OTJSA JTiKapsSIMHU-TEHETHKaMH.
IMomynsmiitamii MmoHiTopuHT BA B PiBHEHCHKIH 00ITa-
cTi mpoBoanThCs npauiBaukamMu POKJIALL - wieHamu
OMHI-mepexi, HeMPUOYTKOBOIO YKPATHCHKOIO Opra-
HI3aIli€10, 1110 3aiiMacThLCSI BUBUECHHSIM, 3aII00IraHHaM 1
JOTJISIAOM TpW BpoKeHii matosorii. OMHI-mepesxa
€ TIOBHOIIPaBHUM TIAPTHEPOM EBPOMEHCHKOTO KOHCO-
puiyMy cucTeM Harisny 3a BA i, TakuM 9uHOM, MTi/IT-
puUMye oro Metoau 300py Ta aHaJi3y NaHUX, KIacH-
¢ikauito i koutpois sxocti (Wertelecki, 2006).

Jiis Toro mo0 OTpUMaTH MEAWYHI TOCIYTH B
POKJIZLI, amOynaTopHi 1 BariTHI Mali€eHTH MOBHHHI
mignucaT crneniaiabHy ¢opmy sroau. [lapanensHo,
BCIM 3apeecTpOBaHUM ITAIliEHTaM IPOIMOHYIOTh 100-
POBIUTBHO MPONTH MPOLENYpy BUMIPIOBAHHS PiBHS
iHKopriopoBaHoi pamianii (nami, PIP), ix inpopmyroTs
PO Te, IO TiABHUIICHI PiBHI IHKOPIIOPOBAHOTO IIE3110-
137 MOXYTb CTAaHOBUTH PHU3UK JUIS 3/0pOB’S, 1 IO
npamiBHUKH POKJIJ[I] mosicHATh, K MOYXHa 3MEHIIIH-
TH BIUUB pagionykiiniB. o crocyerbes ocid mo 18
POKiB, TO 3rofly Nal0Th OaTHKH a00 3aKOHHI OIIKYHH.
dopma 3roJIu OMHCYE 3aXUCT MEIUYHUX TEePCOHAIb-
HUX JaHuX 3rigHo 3 3akoHoM Ne 2297-VI, oHoBIIeHNM
B 2010 pomi (Law of Ukraine 2297-VI, 2015). Jamui
POKJIZLI, mepenani Hammiit JOCHITHUIBKINA KOMaHII
JUIS aHATi3y, He BKIIOYAIlM TepCoHabHI nani. Jocmi-
JHHKH HE MaJIM HISIKOTO KOHTAKTYy 3 TMAlliEHTaMH Iie-
pen, BIPOAOBXK, ab0 Micis MpoUeAypyu BUMipIOBaHHS
PIP. V¥Yci 3amucu PIP Oynu oTpumMani Bix €IHHOTO
NPUCTPOIO, CIIEKTPOMETPa, BMOHTOBAHOTO B KpicIoO,
BCTaHOBIIEHOTO 1 IMOpiYHOTrO KamibpoBaHoro KuiBch-
kuM 1ieatpom Metpomorii (Kyiv Metrology Center,
2014). Ipouenypa BUMIpIOBaHHS MPOBOIUIIACE 3T1THO
3 IHCTPYKWisIMH, BHIAHUMH KHWIBCBKUM IHCTHUTYTOM
exosorii (SVITCH-M3 “SKRIN-NER”, 1992). 3na-
yenns mwkde 100 Oekkepernis (B() e moza mexammu
YyTIUBOCTI CIIEKTPOMETpa.

Bynmu mnpoanamizoBaHi ABI TIpynmu BUMIpIOBaHb
PIP, otpumani Bif amOymaTOpHHX MAIli€HTIB HPOTS-
rom 2001-2010 pokiB, i Bii BariTHUX KiHOK, 3apeECT-
poBanux npotarom 2011-2013 poxkis. 3anucu PIP no
100 bk Oynu BuKIIOYEHI 3 aHami3y. ['pyna amOynato-
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pPHHUX TaIli€HTiB BKIrodana ocid Bim 20 pokiB. Xoua
KIJIBKICTD 1 HEBiioMa, B II0 Ipyly OyIW BKIIOYEHI
BariTHI JKIHKH 1 0COOH, KOTPi MOTJIM MaTH OUJIbIIE HIXK
omHe uMiproBaHHsi PIP mpotsrom yckoro yacy. B
rpymi BariTHUX Oynu xiHkH BikoM Big 20 10 34 pokiB
3 Baroro Bix 45 no 85 kr. 3 aHamizy Oynmu BHKITIOUYCHI
JKIHKK 3 0araToILIiJHUMM BariTHOCTSIMU 1 KIHKH, SIKi
MMOBTOPHO Tpoxoawiu BumiptoBanHs PIP aGo mamm
HAcTynHi BaritHocTi. 3anmucu PIP Oymu po3mineHi Ha
TaKi, o Oyau 3po0JieHi MPOTATOM 3UMOBOTO (JIUCTO-
MaJ-KBiTeHb) 1 JJITHHOTO (TPaBEHb-)KOBTEHB) MIEPIOIIB.

Bpoooiceni anomanii

B PiBHeHCHKii 001aCTI HEOHATOIOTH 3000B’s13aH]
OTJIAJaTH MEPTBOHAPOIKECHUX 1 JKUBOHAPOIKECHUX
niTel Ta 3amoBHIOBATH (OpMY MPO HAPODKEHHS, SKa
BKJIIOUAE ONMKC Bi3yaJbHO BHSBICHHX BA y XuBO- 1
MEPTBOHAPOKEHUX. [HIII JKepena NaHUX, IO OIU-
cytoTh BA, sKi 3a3BHYail meperiasaaloThCs JiKapsMu-
renetukamu POKJI/ILL, - ki1iHiYHI 3anucy MpeHaTab-
HUX, HEOHATANbHUX 1 menmiaTpuyHuX ciayx0. Jlikapi-
renetrkn POKJIJIL] Takox nBiui Ha pik MPOBOIATH
OIJIAOY HEMOBJIT, IO 3HAXOIAThCS MiA JEP)KaBHOIO
OIKOI0 Ta iHIINX HEMOBIAT, SIKAX HAIPABISAIOTH O
Menuko-reneTnyHoi ciayx6m POKJI/IL. Indopmanis
30MpaeThCs B MOMYNAMIHHOMY PEECTpi HOBOHAPOIKE-
HuX 1 peectpi BA. Kareropuzauis BA, anani3 i yacto-
™1 Ha 10,000 >xMBOHApOIKEHUX OOYHCIIOIOTHCS 3a
METO/IaMH, SIKi BUKOPHCTOBYIOTh WICHH KOHCOPIIiyMY
EUROCAT (EUROCAT Guide 1.4, 2013). Kareropis
BHT Brumrouae anennedatiro, KpaHiOpaxilIu3nuc, iHe-
HIedatio, eHnedanonene, paxilu3uc 1 CIUHHO-
MO3KOBY KWiy. Mikporedatieto BBaXKae€ThCS CTaH,
KOJIY TIPH HAPOJKCHH] MOTHINYHO-JIIO0OHM 00Big Mae
nroHakMenmie 3 cranaaptHi Biaxwienns (3 SD) Huk-
ye Hopmu s Biky i crati (WHO Child Growth
Standards, 2015). MikpodTanbMist BKIIOYAE BHITAIAKH
anodptanmpmii.  Ocobm 3 oboma abo 3 OAHIEIO 3 ITUX
BA Oynu BrimtoueHi B kateropiro M/M, B K01 BHKITIO-
YyeHi 0coOu 3 rojonposeHuedanicro. Sk kputepiit ans
MIOPIBHSHHS pETiOHANBHUX BimMiHHOCTEH y BA, mu
TaKOXX MpPOaHANI3yBaJIM PI3HHUILIO JBOX “‘CHTHAJILHHX
cuapoMmy [layHa,
BUIMAJKH, JTIarHOCTOBaHI BUKJIIYHO KIIIHIYHO, 1 PO3-

Manbpopmanii,” BKJIIOUYAIOYH
miMHE ryon 3/6e3 migHeOinHs. YacToTH 000X IHMX
CUTHAJBHHUX aHOMAIIN € BiTHOCHO CTa0iNbHI 1 € icTO-
puuno noxibHi B Ilomicci, B ne-llomicci i B €Bpormi
(European Surveillance of Congenital Anomalies,
2015). Mani i momynsiuiiiHi yactot BA nozaasi B Tad-
muisix  S1-S13 B pmomatky. CymyTHE JTOCIIKCHHS
TEPaTOTEHHOTO BIUIUBY aJIKOTONIO B PiBHEHCBHKIN 00-
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JacTi i cTilike mepeBakaHHs KiHOUYO1 cTaTi cepes 0cio
3 BHT ta M/M omnucani B inmiii siteparypi (Arenson
et al., 2010; Wertelecki et al., 2014). Yacosi TpeHau
MEHII YacTuX BA, OXOIUICHHX MOHITOPUHTOM, OYIyTh
aHaJII3yBaTUCh B MAMOYTHIX TOCIIIPKEHHSIX.

Cmamucmuyuni ananizu

Mu BHKOpHUCTANH MICHICHY JIHIHHY perpecito,
HiJICWIIEHY HEINiHIHY perpecito i y3aralbHEeHy JiHii-
HY MOJIeNb, TOOTO, JIOTICTHYHY perpecito i perpecito
ITyaccona. KBa3i-fiMoBipHa OIliHKa JO3BOJIAJIA PO3IIO-
JOUINTH 1O Tpynax, TOO0TO, AOCATTH OibII0i MiHIMBO-
CTi, HI MOXHa Oys0 O OYiKYBaTH BiJl CYTO BHUTIAJIKO-
BOTO po3moainy. Jjis cTaTUCTUYHUX BHCHOBKIB Oyiu
3aCcTOCOBaHI [BOCTOPOHHI T-Tectu / F-tectu, a Benu-
ynHa BiporimHocti p<0.05 posrmsmanacst SK CTaTHC-
TUYHO 3Hauyma. Jns aHanizy maHux i miarpam Oyso
BUKOPHCTAHO CTATHCTHYHE MPOTpaMHE 3a0e3NeyeHHs
R (The R Project for Statistical Computing, 2015).

PE3YJBTATHU
Pigni inkopnopoeanozo uesiio

PIP Oynu mnpoaHanmizoBaHi B TPbOX OCHOBHHX
rpymnax: aMOyJaTOPHUX TAIli€HTIB, BariTHUX JKIHOK 1 B
0ci0, KOTpi MPOXKHUBAIOTH Y BITHOCHIH OJM3BKOCTI 10
AEC, a came: HaceneHHs1 BononuMupenbkoro paiony
B Ilomicci, BKrouHO 3 M. Ky3HEIOBCBK, 1 Ti, IO TIPO-

xuBaloTh B OcTpo3pkoMy paiioni B He-Ilomicci (Pu-
cyHOK S1 B 0/1aTKYy).

Ambynamopni nayienmu

Cepen amOymaropuux mamienTiB, 1.06% i
14.21% wyonosiuoi ctati ta 1.37% 1 18.15% xinoyoi
crati, koTpi npoxwusatoTs B [lomicci i B nHe-Ilomicci,
BiAMOBiIHO, Manu PIP, mo Oynu HIDKYUMH 33 MEKY
gytauBocTi B 100 Bk 1 Oynu BHKITIOUEH] 3 MOJAIIBIIO-
ro aHamizy (tabmuns S1 B momatky). Cepen 6228 uo-
soBikiB 1 18250 sxiHOK, 1m0 npokuBarTh B Ilosicci,
cepenni PIP 6ymu 2640 i 2223 bk, BianosigHo. B He-
[Momicci, cepenni PIP B 2964 donoBikiB i 7344 xiHOK
6ymu 507 i 435 Bk, Bignosiano (tabmurst 1 1 Tabmumi
S2, S31 S4 B nonatky).

Yacoesi mpenou PIP ¢ amOyramoprux nayicumie

[I1o6 BuBumTH yacoBi Tperau PIP, Gymu mpose-
JIeH1 3Ba)KEHI JiHIWHI perpecii piYHUX NaHUX, OKPEMO
g 4ouioBiKiB 1 xiHOK 3 Ilomiccs 1 3 He-Ilomices.
Pesynbratu mincymoBaHi Ha pucyHKy 1 1 B Tabmumi S5
B oyaTky. 3aransHe 3poctanHs PIP B waci B [lomicci
Oysn0 3a paxyHok kiHOK (+4.51% +0.32% Ha pik,
p<0.0001); TpeHn Mg 4ONOBIKiB HE OYB CTATHCTUYHO
3HaunMuM (-0.35% +0.67% na pik, p=0.60). Biamosi-
IHi pe3ynbratu Ui TpeHniB B He-Ilomicei Oynm -3.07
+0.75% mna pix mis gonosikiB (P<0.0001) i -0.95
+0.45% na pik st xinok (p=0.034).

Taémuusa 1. Cepenni 3nauenHs PIP 3amexHo Bif perioHy, cTari i Hopu poKy B J0-

pociux amOynaToprux namienris, 2001-2010, PisaeHcbKa 06nacTh’

Kareropis K-cTp Cepenniii PIP (bk) SD SE¢
PiBHeHCBKA 00J1aCTh 34786 1774 2677 14.35
Iomices 24478 2329 3006 19.21
ue-Tlomices 10308 456 505 4.97
YOJIOBIKH 9192 1952 3213 33.51
JKIHKH 25594 1710 2453 15.33
3uma’ 18008 1837 2608 19.43
aito’ 16778 1707 2748 21.22

*JlomatkoBi Kateropii piBHiB inkKoprioposanoro Cs-137 3HaxX0aaThCs B TaOIMIIAX

S2-S3 B nomatky.
®JIucronan-Ksirtens.
‘TpaBenb-JKOBTEHb.
9SE = SD/sqrt(N).
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KaneHpapHuit pik

Pucynox 1. Tpeno pisnie inkopnoposanoeo Cs-137 (PIP) ¢ uonosikie (keaopamu) i 6 HciHoK

(xona) 3 Honices (wopui keadpamu i koaa) i 3 ne-Ilonices (6i0kpumi keadpamu i Koaq).

Inanxu noxubok sxmoyarome 1 cmanoapmue 6i0OXuneHHs | NOKA3AHI auwe 015 YOI08IKIE 3

Tlonicces.

1Ilo6 BH3HAYKTH MOKIMBHUI JOJATKOBUI BILIUB
BiKy 1 mopu poky Ha PIP, Oyma 3actocoBana Oararo-
Bcix 34786
PIP y amOynatopaux

BuMmipHa perpecisi [lyaccona s
IHAWBIyaIbHUX BHUMIpiB
nanieHTiB B PiBHeHCBKil 067acTi 3 yacoM t i BikoM, sIK
MOCTIHHUMH 3MiHHUMH. Pe3ynbraTi perpecii (OmiHKH
napaMeTpiB, CTaHAAPTHI MOXWOKH, 3Ha4YeHHs t i P)
mokasaHi B Tabnwmi S6 B momatky. 3araibHe 3poc-
tauHi PIP 3 wacom B [lomicci Oyno 3a paxyHOK >KiHOK
(+4.51% +0.32% na pik, p<0.0001); Tpena ans 4omuo-
BikiB He OyB craructuuHo  3HaumMuMm (-0.35%
+0.67% Ha pik, p=0.60). Pi3HuIs B TpeHIaX MiX 40-
KIHKaMHU

JOBIKaMH 1 Oymna

(p<0.0001). BiamoBiaHi pe3yabTaTH i TPEH/IIB B He-

BHCOKO3HaYuMa

[omicci 6ymu -3.07 +0.75% Ha pik 11 YOJIOBIKIB
(p<0.0001) i -0.95 +0.45% wma pik mIT KIHOK
(p=0.034). Bix ue BmmnyB Ha PIP (p=0.99). bys Bu-
PIP B
3MMOBY TOpPY POKY ( 3 JIMCTOMA/Ia 1O KBITeHb) OyJIN Ha

COKO3HAYMMHUK CE30HHUM BILUIMB Ha KIHOK;

6.3% +1.6% BummMH, HIXK B JIITHIO TTOPY POKY (3 Tpa-
BHS 10 »koBTeHb) (P=0.0002). He Oyno Bim3HaueHO
BEJIMKOTO CE30HHOTO BIUIMBY Ha 4YosoBikiB (-0.8%
+3.0%); pi3HHUIS B CE30HHMX BIUIMBaX MiX YOJIOBiKa-
MU 1 JKiHKamMH Oyna
(p=0.021).

CTaTUCTUYHO 3HAYMMOIO

Po3znooin PIP ¢ ambyramopuux nayicumis

Heniniiina perpecist Oyna 3acTocoBaHa Ul TOTO,
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00 MiAirHaTH JIOTHOPMAaJIbHI (PYHKIIIT MIIIBHOCTI 10
BumiptoBanb PIP okxpemo B Ilomicci (N=18354) i B
ue-TTomicci (N=7697). s Tlomicest, perpecis Bu3Ha-
ymna cepeaunHe 3HauenHs PIP 1305 bk (95%
mosipunii intepsan [Cl], 1269-1343) i reomeTpuune
craugaptae Bigxwumenns 2.33 (95% CI, 2.28-2.39).
Hns we-Ilomiccs, BiAmoBigHE cepenWHHE 3HAYECHHS
PIP 6yno 322 Bk (95% Cl, 305-342) i reomerpudne
cranmaptHe BimxuieHHs Oyno 2.02 (95% CI: 1.93,
2.13). Iponopii BumiptoBans PIP myst TTomicest 1 He-
Tomices 3 intepBanamu B 100 Bk (wactoTa) 300paske-
Hi Ha pucyHKy 2 gk ¢ynakuis PIP i miniii perpecii.

Taeap Cs-137 y sacimuux s#cinox

PIP y 2073 BaritHux xiHok 3 [lomices 1 1419 3
He-Ilomices, mo Manu moHaiimenme 100 bk ta otpu-
mani npotarom 2011-2013 pokiB, 3anexHo Bix perio-
Hy (Ilomiccsa/ue-Ilomices), Biky, Baru, mopu poky (3u-
Ma/JiTo) MmicyMOBaHi B TaOjuil 2 Ta Tadmumsax S1-
S3, S7-S11 B nonatky.

Cepenniit pieas PIP ckiraB 2767 bk B Ilomiccei 1
738 bk B He-Ilomicci. LI moka3HUKH Oynu BHITMMU
HiK B aMOynaTopHux xiHok (2223 i 435 Bk, BiAmosi-
nmHO). Bummit nokasauk PIP y BariTHuUX XKiHOK BilO-
Opaxkae MeEHINy TPOMOPIIit0 Moka3HuKiB PIP Hukue
100 Bk y BariTHUX >XKiHOK MOPIBHSIHO 3 >KIHKaMH 3
amOymnaropHoi rpynu, sk B Ilomicei (0.24%), Tak i B
He-Ilomicei (7.01%).
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Pucynox 2. Po3nooin pisunis inkopnoposanozo yesiio (PIP) y orcinok 3 [onices

(36epxy) i ne-Ilonices (3uu3y) 3 inmepsanrom 6 100 Bx i ninis peepecil.

Taoauus 2. Cepenni 3HaueHHst PIP BariTHUX *KIHOK 3aJI€)KHO PETiOHY 1 IOPU POKY,
2011-2013, PiBHeHCHKa 061aCTB”

Kareropis K-cTp Cepenniii PIP (Bk) SD SEC
PiBHEeHCBHKA 001aCTh 3492 1943 2326 39.36
ITomices 2073 2767 2666 58.55
ne-Ilomicest 1419 738 696 18.48
3ima’ 1746 1881 2023  48.41
aito® 1746 2005 2592 62.03

®PiBens inkopnoposanoro Cs -137 (PIP).

b.HI/ICTOHaI[-KBiTeHL.
‘Tpasenb-JKOBTEHb.
9SE = SD/sqrt(N).

[lo amamorii 3 amOymaTOpHUMH TAaIli€eHTAMHU
2001-2010 pokiB, Oyna mpoBeieHa OaraToBHMipHA
perpecis Ilyaccona nanmx PiBHeHCBKOi oOmacti mjis
Toro, mo0 BU3HAYUTH BIUIMB 4Yacy, perioHy (ITomic-
csi/ue-Tlomices), Baru, BiKy, 1 mopu poky (J1iTo/3uma)
Ha cepenniit PIP y BaritHmx xiHok. byna Benmmka i
OyXXe 3HauMMa Pi3HHLS B 4acoBHX TpeHnax Mix Ilo-
miccsam 1 He-IlomicesiM, 3pocraroumii Tpern B [lomicci
(+8.3% Ha pik, p<0.0001) i cnagarouuii TpeH] B He-
[Momicci (-14.2% na pik, p=0.0025). Brume Baru Ha
PIP 6yB Bucoxosnaunmum (+0.6% ma kxr, p=0.0006),
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TOJI sIK BIUIHBH Biky (P=0.586) i mopu poky (p=0.363)
He OyllM CTaTUCTUYHO 3HauMMUMH. Pesynbratu pe-
rpecii moxaui B Tabauii S7 B noaatky. Jpyruit anani3
BUKOpPHUCTaB crenu(idHy Kareropito, Taky sik bk Ha
kiorpam Baru Tina (BK/Kr), Sk 3ajexHy 3MiHHY Be-
auunny. CepejHe HaBaHTaXKCHHs 1e3i10-137 ckiaio
43.5 br/kr B Ilomicci i 11.7 br/kr B He-Tlomicci. Pe-
synbrati perpecii IlyaccoHa Oynu CXOXHMH, aje
Terep acoliallis 3 Barok cTaja HeraTuBHOW (21% Ha
Bbx/kr, p<0.0001), T0OTO, cmenudiuHa aKTHBHICTbH
3MeHINlyBajach 3 Barot. Pe3ynbpraTu perpecii mojasi
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B TabnuIl S8 B 107aTKy.

Tazap Cs-137 nobauzy AEC 6 m. Ky3ueyogcoky i 6
Ocmpo3zvromy paiioHi

106 Bu3HauuTH pizHHLIO cepeanboro PIP mix
Ky3HenoBcbkoM 1 perTor BomoauMupenbkoro pa-
HoHy, Oyna 3actocoBaHa perpecis [lyaccona mo iHau-
BimyasibHUX 3Ha4YeHb PIP B amOymaropHmX marieHTiB
(uomnoBiku TuTIOC KiHKM) 3 [oJicest 3 BUKOpUCTAHHSIM
MiJICTABHOTO KOJyBaHHs st Micta Ky3HEmoOBCHK 1
pemrtrn Bomommmuperskoro paiiony. Cepenniti PIP
oy 1208 bk B wmicti Ky3nenosceky (N=2620 ocib)
and 3079 bk B pemti BomoguMupenskoro paiioHy
(N=1903). O6uzaBa nmokazuuku PIP 3Ha4HO Bimpi3Hs-
aucs (p<0.0001) Bix cepemuboro PIP 2405 bk B Ilo-
Jicci, 3 SKoro OyB BHKIIOUCHHH BomomumMupernsKkuid
paiion. Takum unHoM, cepenHiii PIP B M Ky3HeroBch-
Ky OyB Ha 61% HWwK4KH, HDK Ha pewTi Tepuropii Bo-
goxaumupenskoro  paiiony  (p<0.0001). IMoxiGHum
ynHOM Oyna mpoBeneHa perpecis Ilyaccona PIP 3
MiICTaBHOIO MepeMiHHOIO0 171t OCTPO3BKOTO paiioHy B
amOynaropHux nanientis 3 He-Ilomiccs. Cepenniii PIP
B Octposskomy paiioni (381 bk, N=974) 6y na 18%
HIDKYM, HDK Ha peruri Tepuropii He-Tlomices (463
bk). Ia pisauis 6yna Bucokosnaunmoro (p<0.0001).

Bpoooswceni anomanii

Indopmarnis npo BHT, M/M Ta inmi BA Bkirou-
HO 3 JIBOMa CHUTHAJIBPHMMHU aHOMaJlisiMU Oyna 3i0paHa
onnouacHo B [lomicci 1 B He-Tlomicei. B PiBHeHCBKIH
obmacrti, B 1inomy, mpotsirom 2000-2012 pokiB Oyio
3apeectpoBano 410 Bunankie BHT cepen 197498
JKUBOHAPOJDKEHUX, Mo ckiaxae vyactory BHT 20.76
Ha 10000. Kinekicts Bumankis M/M 3a neit mepiof
oyma 136, B pesynabrari 4oro wactota M/M ckiana
6.89 ma 10000. Yactorn mmx BA BimpizHstoTBCS B
pizaux perionax. Tak, wacrora BHT B Ilomicci Oyna
24.06 na 10000 (N=236; »xuBoHapomxkeHnx=98069) i
1750 B wme-Tlomicci (N=174, xuBOHApOmIKE-
Hrx=99429). Tlonibuum umHOM, yactotd M/M Oynu
summumu B [Tomiccei (8.57 ma 10000; N=84), uix B He-
IMomicei (5.23 per 10000; N=52), Ttomi sk 4YacTOTH
JIBOX cUTHANIbHUX BA Oynu noniOHuMu B 000X perio-
Hax. [Ipote, HaitBumi vactotu BHT i M/M B PiBHeH-
ChbKili 001acTi BUABWINCH B OCTPO3bKOMY PaiioHi He-
ITomiccs, sixuii € Hadmmxkenum 10 AEC. Yactoru BA 1
3HaueHHs PIP B paifonax obGmacti mijgcyMmoBaHi B Tab-
muti S11 B monaTky.
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JInst ipoBeIeHHsT CTATUCTUYHOTO aHaJIi3y BHIIA/I-
ku BHT i M/M Oynu 06’ennani. Crioyatky JOTiCTH-
gHa perpecisg gactoT BA B 16 paiionax PiBHeHCBHKOI
obmacti Oymna
“Pol”, mo no3nauana 7 paiionis ITomiccs. Pol ominnma

MpOBEJIeHa 3 TIJCTaBHOIO 3MIHHOIO

IMABUIEHHS YacToT B llojiccl CTOCOBHO 4acTOT He-
Tomiccs (mocunanus). Yacroru BHT+M/M B Ilomicci
Oynu Ha 44% BuimuMu Bij Takux B He-Ilomicci (cmiB-
Bigaomenus mancis [OR]=0.44; 95% CI, 1.16-1.78;
p= 0.005). Ockinbkn wactotu BA B OcCTpo3bKOMY
paiioHi BUSBWIMCH BUHSITKOBO BUCOKHMH, OyJia BHUKO-
pHUCTaHa OJAaTKOBA MincTaBHa 3MiHHA «OCTpor» Ais
TOro, 100 OIIHUTH MepeBHINEeHHS YacToTu B OcTpo-
3bKOMY PalOHi CTOCOBHO 4acToT B pewTi He-Ilomices
(Bicim paifoniB, HoBe mocunanns). OR st wactoT
BHT+M/M B MEIIKaHIIIB, 110 MOCTIHO MPOXKUBAIOThH
B OcTpo3pKOMY paiioHi, cTocoBHO perrtu He-Ilomices
oymo OR= 1.98 (95% CI, 1.29-2.91; p=0.0057), a
gactora BA B Ilomicci Oyna Ha 52% BUIIOIO, HiX Ha
pewrri teputopii He-ITomicess (OR=1.52; 95% ClI,
1.28-1.80; p=0.0003).

Acoyiayis wacmom BA 3 msaeapem ye3iio

Cepenniii PIP 6yB mabarato Bumum B llodmicci
(1453 Bk), nixk B He-Tlomicci (522 bk). Jlis Toro, 11106
JOCTIANTH MOXKITUBY acollialito 4actoT BA 3 Tsrapem
1e3ir0, Oyia 3aCTOCOBaHA JIOTICTUYHA PETrpecis 4acTOT
BHT+M/M Ha cepenni 3Hauenns PIP B paiionax, 1o
BKIIto4ano Bci 16 paitoniB PiBHeHchkoi obOnacti. He
Oys0 3HaliIeHO 3HAYMMOI acoliallii Mpyu BUKOPUCTAH-
Hi JIIHIHHOT MOJIEI 3aJIeKHOCTI YacToT BA Bif cepen-
uporo PIP (p=0.48). Ilotim Oyna momaHa miHiitHO-
KBaJI[paTHa MoJIeNb 3anexxHocTi Bix PIP, Taka moznens
BUILTMBaNa 3 camux naHux (pucynok 3). Temep, sk
niniauit unen (PIP), Tak i kBagpatauii unen (PIP"2)
Oy/¥ CTAaTUCTUYHO 3HAYMMHUMH, @ TaKOX 1 KOMOIHO-
Banuii BruuB PIP i PIP"2 (p=0.019, F Tecrt). 3 BKIIIO-
YeHHsSM TiacTaBHOI 3MiHHOI OcCTpor, IS TEHICHITIS
3HauHO 3pocia. Temep, miniitauii wien PIP (p=0.0007)
i kBagpatHuii wien (p=0.0011) cramu Ham3BHYANWHO
3HaunmMumMu. Komb6inoBanuii srmus PIP i PIP/2 Takox
oys 3naunmum (p=0.0025, F tecrt). [Ipore, BapTo 3ra-
IaTH, 1o Moaeib 3 macrasaumu 3MinauMu Pol i Oc-
TpPOT IMOKa3yBaja TEH/ICHIIIF0 TPOLIKH Kpaiie (1eBiaH-
tHicTb=12.4; df=13) Big monemni 3 PIP, PIP"2 i Octpor
(meBianTHicTp=12.9; df=12).
miJICyMOBaHi B Tabiuili S12 B 101aTKYy.

Pesynpratn  perpecii
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CepegaHin paoHHUI PIP uesito-137 [BK]

Pucynox 3. Baou nespanvroi mpyoxu (BHT) i wacmomu mixpoyeghanii/mixpogpmanvmii sax ¢ynxyis ce-

PeOHb020 pigHs IHKOpnoposanozo yesito-137 6 pationax i ninii peepecii (nynkmupHa ninis, TiHIUHA MO-

deib, CYYiNbHA Ninis, TIHIIHO-K8AOpaAmHa Mooens). Yopuumu Koaamu no3HaA4eHo pPiHi IHKOpnoposaHo-

2o yesito 6 Ilonicci, siokpumumu xoramu - 8 ne-Ilonicci.

OBI'OBOPEHHAA

Oxpim Oimprmoro 3a0pymaHeHHS YOpHOOMIIBCH-
Koo paniarnieto, [lomicbkuil perioH BiJpi3HSAETHCS Bij
pemrtu TepuTopii PiBHEHCHKOT 00MacTi B reojoriqHo-
My, €KOJOTIYHOMY i AemorpadidHoMy IaHi. B koH-
TEKCTi I[BOTrO 3BITY, OCOOJIMBO BaXXJIMBUMHU € JIBa
OoKpeMi (aKkTopw; BUCOKHU iHIeKC TepeHeceHHs Cs-
137 3 rpyHty m0 ¢uopu i dayHH, MOKIMBO HaBiTh
HaWBHINOTO B YKpaiHi, i KOpiHHE HACEICHHS 3 Xapak-
TEPUCTUKAMHU 130JIbOBAHOCTI 1 BUCOKOTO CITOKHBAHHS
JicoBUX 1 MicrieBo BUpomeHux npoayktie (Dancause
etal., 2010).

Mu BusiBuiy, 1m0 yactord BHT i M/M B Toicci
€ HaBUIIUMU B €BpOIi, HA MPOTUBAry JABOM IIOMY-
JSIIAHUMH JOCITIKCHHSIMH B perioHax €Bporu, Bij-
naneHux Big wmicug YopHoOmibchkoi KaTacTpodu
1986 poky (Dolk and Lechat, 1993; Dolk et al, 1999;
European Surveillance of Congenital Anomalies,
2015) (Tabmums S13 B 10AaTKY).

Bigomo, mo TepaToreHHWH BIUIUB 10HI3YIOYOI
pazianii BKIIIOYa€e 3MiHM LepeOpaibHOro Ta 1HLIOTO
PO3BHUTKY, IO MPU3BOAUTH 10 mosisu sk BHT, M/M,
TaK 1 3MEHIICHHS JIOOHO-TIOTUIIMYHOTO OOBOJY T'OJIO-
su (Miller and Blot, 1972; ICRP 2003, 200303; Val-
entin, 20). I JOCHITHWKHM TOMITHIN 3POCTaHHS
yacroti BHT mo6mu3y komiuiekcy 3 BUPOOHHIITBA
uryToHito B M. XeHdopx (CILIA) i 3aBoxy 3 mepepo0-
KU siaepHoro nanusa B M. Cemnaging (Benuka bpura-
uis) (Sever et al., 1988a,b; Parker et al., 1999). He-
I0JIaBHO, MOBiToMIIeHHsT Tipo Kiactepu BHT noGu-
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3y KOMIUIEKCY B M. XeH(OpA CHOHYKaIH J0 MPOBe-
JICHHs Tocmiukenns, sike e tpuae (Centers for Dis-
ease Control and Prevention, 2013). [Ipa He3anexHi
JOCTiDKEHHS B IIEHTpalbHUX perioHax Hopserii i
IlIBemii, BUSABWIN, IO JiTH, KOTPi 3a3HAIM BIUIUBY
YOPHOOMIILCHKUX OCadiB B yTpoOi MaTepi, MaJu 3HU-
JKeHI pO3yMOBi 31i0HOCTI B mijytiTkoBomy Bimi (Al-
mond et al., 2009; Heiervang et al., 2010). Hemoas-
Hill 3BIT PO OMHUTYBaHH:, IPOBEJCHE B I1"SITH o0ac-
TAX YKpaiHd, Mo mocTpaxkiaany Bil YopHOOMIBCHKOT
pamiariii, OmMcaB 4YacTOTy BUHHKHEHHS PO3YMOBOI
Jienpecii 1 3aXBOPIOBaHb IMUTOMOAIOHOT 351031 cepes
mited 1 mimmiTkiB. PesynbraTti mokaszamu, 1mo B Pie-
HEHCBKIN oOacti 18.9% 3 26573 mijniTKiB BiacTaBa-
JU B pO3yMOBOMY pPO3BHTKY, a 1.6% Tta 0.6% wmanu
MOOIMHOKI 1 YUCIIEHH] BY3JM B IIMTOMOIOHIN 311031,
i TIOKa3HUKHW OYyM HAaWBUITUMHU cepel I’ SITH obac-
teit Ykpainu (Contis and Foley, 2015).

CTOCOBHO TepaToreHe3y ankorolito, eKCcrepume-
HTaJIbHI TOCHIKEHHS IEMOHCTPYIOTH acoIliaIlifo 3
BHT i M/M, B Toii 4yac siK KJIIHIYHO acouiarlis Big0y-
BaeTbes mepeBakro 3 M/M (Warkany, 1971; Make-
larski et al., 2013). BukopucTanHs BariTHUMH JKiHKa-
MH aJKOTOJI0 1 4YacToTa HAPOJIKEHHS HEMOBIAT 3
po3nagamMu CHekTpy (peTagbHOro ajKoroJIbHOTO CHH-
JPOMY € CXOXHMH 10 BCiii PiBHEHCHKiH 00J1acTi.

Hedimur ¢onariB € MPUYNHOIO TIOJIOMKH JTBOPS-
nHoi JIHK, Te % came BinOyBaeTbes 1 Bij il 10HI3YHO-
yoi pamianiei (Courtemanche et al., 2006). be3nepeu-
HO, Xap4oBi JI00OABKH 3 (POTIEBOIO KHUCIOTOK MOXYTh
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3HAYHO 3MEHIINTH MomyJsiiini vactotu BHT, ane ne
OBEACHO, 9Yr AePIuT (HOIATIB € MPSIMOI0 IPHINHOIO
BHT B PiBHeHCBKINM 0051aCTi; TAKUM YHHOM, B3a€-
MO3B’ 530K MiX nedinmuroM ¢onaTiB i gactororo BA
1Ie OTPeOY€E MOCIIHKESHHS.

Mu miaTBepIKYEMO CBOI MOMEpeHi 3BITH HPO
MOCTIHO TIABHUINICHE IepEBaXKaHHS >KIHOYOI CTaTTi
cepen ocid 3 BHT, M/M, Teparomamu i 3poLIieHHX
omusmrokis  (Wertelecki, 2010; Wertelecki et al.,
2014). YV 1pomy 3BiTi MH BigMi9aeMo, IO ITiIBUINEH-
Ha B vaci PIP BinOyBaeTbcs BHKIIIOUHO 32 PaxyHOK
KiHOK, 1m0 MemkaoTh B Ilomicci (pucynox 1). Ili
CIIOCTEPEKEHHSI € O3HAaKOI BIUIMBIB, SIKI MOXYTh
NPOJIUTH CBITJIO HA 3MIHU MEXaHi3MiB eMOpioreHesy i
BIDKMBAHHS €éMOpIOHIB, 110 3a3HaiH BILTMBY. OCHOBHI
acomianii BkazyBanu Ha Te, mo PIP Oymu Bumumu
cepen MemKkaHIiB [lomiccs MOPIBHAHO 3 MEIIKAHIIIMHU
He-Ilomicest; mo cepennst BenuunHa PIP y vomnoBikis
Oyia BUIIOIO, HIX B JKIHOK; IO CEPEIHS BEIUYMHA
PIP Oyna Oinpmioro B3WMKY, aHiXK BiiTKY. OcTaHHiH
edexT OyB 3a PaxXyHOK JKIHOK, TaK 5K JKOJIHOTO CE30H-
HOTO BIUIUBY Ha YOJIOBIKIB HE CrocTepiraiu. 3poc-
tanHa PIP 3 dacom Oyno OYeBHMAHUM BHUKIIOYHO B
JKIHOK 1 Oy/M BHIMM Yy BariTHUX JKIHOK, aHDK cepes
aMOymaTOpHUX TaIli€HTiB XiHodoi crarti. PIP 3pocra-
U B 3aJIe)KHOCTI BiJg Baru sk B Ilomicci, Tak i B He-
[Momicci. PIP He 3anexanu BiJ BiKy.

Cepenne 3HauenHs PIP B memkanmie M Ky3ue-
[IOBChKa, IO 3HAXOAWTHCA y Bomomumupernskomy
pationi Ilomices, Oymo Ha 60% HIKYIUM, HDK B MEII-
KaHIiB pemTH Bojogumupenskoro paitony. Hamri
TIOTIEPE/IHI aHANI3M 3pa3KiB MOIIOKa 3 pUHKIB M. Ky3-
HEI[OBChKa ITOKAa3alii, 10 KOHIICHTpallis me3iro- 137
Oyia MpUOTU3HO BTPUYI HIDKYOIO, HIXK B MOJOYHHX
3pa3Kax 3 CUIBCBKHUX TOCHOJApCTB (HEOMmyOIiKoBaHi
nani). B Snowii, MemkaHIli, siki 3a3Haly BILTUBY sijIe-
puoi karactpopu DykyciMH 1 KOTPHM TIOPAIMIIH
CTMOKMBAaTH BUJIICHI TPOMYKTH 1 YTPHUMATHUCH BIiJ
CIIOYKUBAHHS MICIIEBHX TPOAYKTIB, MaJIA iCTOTHO HH-
xunit Tarap nesiro-137 (Tsubokura et al., 2014). B
OcTpo3pKOMY palioHi, 0 3HaXoaUThCs B He-Ilomicei,
cepenHs BenmuunHa PIP Oyma cepen HalHIKYNX B
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PiBHeHcEKiM 0Onacti. B Toit camuii wac, momynsminHi
vyacroru BHT i po3utinun ryou 3/6e3 ninHeOiHHs Oy-
au HaiBummMu B PiBHeHCBKiIM o00nacTi 1 4acToTH
M/M Oynu HaiiBumumu B He-Ilomicci. OgHade, Kijb-
KiCThb HapomkeHb y Bomomumupenskomy i OcTpo3b-
KOMY paliOHaX € Majolo, 5K 1 KUTBKICTh HEMOBIAT 3
BHT i M/M (tabmuus S11 B nmomarky). MoHITOpUHT
Oyze npoIOBKyBaTHCh, 1100 MiATBEPAUTH BUCHOBKH B
LUX JBOX pailoHaX.

Exonoriunuii gu3aiiH DOCHIIIKEHHS HE JO3BOJISLE
IHTepIpeTyBaTl IPUYMHU BHUSBJICHOI CTATHCTUYHOI
acolianii MiX HasBHICTIO B OpPraHi3Mi 113110 1 4acTo-
tamu BA, Xo4a pe3ynabTaTd i BiJlMIOBiNAIOTH KPUTEPI-
sm “Bradford Hill Causation Criteria” (Hill, 1965).
Po3cyanuBicte AuKTye, 1m0 30ir MiJBUILEHHS PiBHIB
pamiamiitHoro 3a0pyaHEHHS 3 IMiIBHINCHUMHU TIOMYIIS-
IHHUMH YacToTaMu BA 1a€ mijicTaBu NPOJIOBKYBaTH
JociiKeHHsT B PiBHEHCBKiN 00sacTi i MOMJIMBO B
iHmmMx perioHax Ykpainw, €spornm i SAmonii, xotpi
3a3HaM BILUTUBY YopHOOMIBCHKOI KaTactpodu i Dy-
KyCiMH.

M#u TakoX BipUMO B Te, 1[0 TEPMIHOBO HEOOXiJ-
HO ckopouyBatu yactory BHT 3a gomomororo mpo-
rpaM 3acTOCYBaHHsS (DOJIEBOI KHCIOTH, 3amodiratu
iHKoprnopauii uesito-137, crponniio-90 ta iHmUX pa-
MIOHYKIIIIIB 3 1K1 1 BOIH, & TAaKOXK CKOPOUYBATH TIpe-
HaTaJbHUI BIUIMB aJIKOTOJIFO.

MOJISIKA

Mu 1sKyeMO HACTYHHHMM KoJjeraMm 3a IiHHMH 1
MOCTIHHWI BHECOK B 1€l MpoekT: mpodecopam Kprc-
tuHi Yambepc (Bigaminenns memiatpii, JUpexTop 3
KITIHIYHUX JOCHTipKeHb auTsAvol mikapui “Rady Chil-
dren’s Hospital”, 3acTymHuK aupekTopa IHCTUTYTY
KITIHIYHUX AociipkeHb, YHiBepcuter Kamidophii B
Can-/liero, CIIIA); Amomsdo Koppea (Bimmimenus
MEAMIMHU 1 nexiaTpii, MeauuHuit HeHTp YHIBEepcH-
tety Miciccimi, M. J[xekcon, CIIA); i IOpito Kop-
xkuHacekoMy (Kadempa weonaromorii, JIbBiBChKHI
HaI[lOHAJILHUN MEIUYHUHA YHIBEPCUTET).

BUKOPUCTAHA JIUTEPATYPA - nus. ciu-
COK B aHIJIOMOBHi# Bepcii.
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HonartkoBa indopmarris
IMinBumeHa yacTora BpOI:KeHUX aHOMAJIii Ta iHKopnopoBanuii ue3iii-137 B moJicbkomy perioni Ykpainu
Bonooumup Bepmeneyvkuii, Anvgpped Koponaiin, boeoana €smywox, Hamanis 3umax-3axymus, Onexcanop Ko-

mog, Inns Kysueyos, Cepeiti Jlanuenxo, 3opsina Cocuniok

Perionn

Moniceki rpynTH

Ioctpaxgam Bix YopHoOHNIO 30HA
[] He-Tlonices

AR AT

@ Aromui enexrpocrannii (AEC)

B M. Pieue (0OnacHuii nentp) BOINUHCLKA
OBNACTb

B3 BV EME T AR R R R
PR P e PR e e

Tepuropii

XUTOMWUPCBKA

B — BononHMHpesKHA paHOH
+- vAOBJACTb

3 — 3apiuneHchbkHi paiioH
Koc — Koctoninecbkuil paiion
Kyz —wm. Kysnenoeesk —AEC -\ AT ==
O — OcTpo3bkuil paiion

Xm — M. Herimme — Xmenpuunbeka AEC

a, 6, 6 — Piuku [pun’ats, Ctup i TopuHb

30 kM

XMENbHULBLKA

TEPHOMINbCBLKA OEBNACTb

OBNACTb

Pucynok S1. Cxemarnuna kapta PiBHEHCBKOT 00JacTi.
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JonarkoBi (S) Tadauui

Ta6anus S1. Jlopocni amGymnatopHi mamienTs 3 Pirencskoi o6macti® (2001-2010) i Bariti xinkn® (2011-
2013), sikuM BUMIPIOBaJIM PiBEHb IHKOPIIOPOBAHOTO 11e3i€r0-137.

AMOYITaTOpHI YOJIOBIKH AMOynaTopHi XKiHKH
Pix Honiclc(;)lo He-Honli(c)gﬂ Honici;({) 5 He-Honli(c)(c)ﬂ
. < bk < bk < bk < bk
Bci N % All N % All N % All N %
2001 810 | 19| 235 362 59 | 16.30 1924 | 35| 1.82 616 123 | 19.97
2002 785 | 13| 1.66 343 78 | 22.74 2036 | 56| 2.75 552 154 | 27.90
2003 663 | 10| 151 379 73| 19.26 1514 | 56| 3.70 792 195 | 24.62
2004 734 4| 054 564 68 | 12.06 2001 | 19| 0.95]| 1164 180 | 15.46
2005 889 5| 056 | 404 53| 13.12 2145 | 21| 0.98 971 206 | 21.22
2006 743 | 11| 1.48 310 44 | 14.19 2140 | 37| 1.73 705 134 | 19.01
2007 593 4| 0.67 262 29 | 11.07 18241 19| 1.04 850 146 | 17.18
2008 386 1] 0.26 291 30| 10.31 1492 2| 0.13 977 170 | 17.40
2009 442 300 37| 12.33 1863 6| 032 1137 178 | 15.66
2010 250 240 20 8.33 1565 3| 0.19] 1209 143 | 11.83
Bci pokn 6295 | 67| 1.06| 3455 | 491 | 14.21| 18504 | 254 | 1.37 | 8973 | 1629 | 18.15
Barirsi xinku®
2011 945 1| 011 655 49 7.48
2012 577 1] 017 509 34 6.68
2013 556 3| 054 362 24 6.63
Bci poku 2078 51 0.24 | 1526 107 7.01

(1) Bix 20-piunoro Biky. (2) Barithi xinku Bij 20-piuHoro Biky 3 Baroto 45-85 Kr i 0JJHOILII THOIO BariTHICTIO.
HactymHi o0cTexeHHs 1 BariTHOCTI BUKITFOYCHI.
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Ta6mmus S2. Kinbkicts gopociux ambymaropuux namientis™ (2001-2010) i Baritaux xinok® (2011-2013), sxim
BHMIPIOBAJIM PiBEHb iHKOpIIOpoBaHoro 1e3ir0-137 (PIP), 3anexxHo Bix crari, BiKy, mopu poky i periony PiBHeHCBKOT
o0macri.

TTomices He-Ilomniccs
. Micto Kysse- Pewrra Bono- | Becb Bono-
Kareropis ) IOBCBK y Boso- . . Octpos3se-
Bcei JUMHUPEIBKOTO | TUMHUPEIBbKUN Bcei L
III/IMI/IprLI.(OMy paﬁOHy paﬁOH KU paI/IOH
panoH1

YoIoBiku 6228 792 408 1200 2964 256

20-29 pokiB 1664 185 123 308 710 69
>29 poxkis 4564 607 285 892 2254 187
3uma® 3412 402 233 635 1449 134
nito® 2816 390 175 565 1515 122
Kinkn 18250 1828 1495 3323 7344 718
20-29 pokiB 6233 401 568 969 2551 259
>29 pokis 12017 1427 927 2354 4793 459
suma® 9596 943 800 1743 3551 332
mit® 8654 885 695 1580 3793 386
BaritHi iHKH 2073 54 297 351 1419 200
20-29 pokiB 1644 33 232 265 1132 159

>29 pokis 429 21 65 86 287 41
suma® 1009 20 137 157 737 116

nito® 1064 34 160 194 682 84

(1) Bix 20-piunoro Biky 3 PIP He menmie100 bk. BuznaueHi piBHi iHKOpropoBaHoi pajiauii mogaxi B Tabnuist S3 B
nonatky. (2) BxmoueHi xinku Bif 20-pigHOro Biky 3 Baror 45-85 Kr, umnii piBeHb iHKOPIIOPOBAHOI paiallii He
mentre 100 Bk i KOTpi MarOTh OJHOILTIAHY BariTHicTh. HacTymHi o6cTekeHHs 1 BaritHOCTI BukioueHi. (3) Jlucro-
naa-kBiteHb. (4) TpaBeHb-koBTeHb. Cepenni 3HaueHns PIP o paitonax npenacrasineri B Tabmuii S11 B nogaTky.
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Ta6mmus S3. Cepexni piBHi inKopropoBaHoro re3iio-137 (PIP) B amGynatopunx nauientis® (2001-2010) i Bari-
tHHX *iH0K? (2011-2013) 3aexKHO Bix cTaTi, BiKY, IIOPH POKY i periony PiBHeHCBHKOT 00acTi.

IToices He-Ilomniccs
Micto Ky3ue-
Kareropis . LIOBCBK y }];OJIO- Pemrra Borto- Bece BOHO-V . Octpo3b-
Bcei JHUMUPENHKOTO | TUMUPELbKUNA Bcei .
}_'[I/IMI/Ip?LILI.(OMy pa1710Hy pa1710H KHHU panuoH
panoH1
YosoBiKH
KinbkicTs 6228 792 408 1200 2964 256
Cepenniii Bk 2640 1378 3379 2058 507 411
20-29 pokiB 2634 1296 3659 2240 497 485
>29 pokiB 2642 1403 3259 1996 510 384
suma® 2620 1411 3228 2078 527 415
mito® 2664 1344 3580 2037 488 406
SD Bk 3690 992 2753 2031 561 365
SE Bx® 46.8 35.2 136.3 58.6 10.3 22.8
Kinku
KinbkicTs 18250 1828 1495 3323 7344 718
Cepenniit Bk 2223 1134 2997 1972 435 371
20-29 pokiB 2228 1103 3033 2234 449 383
>29 poxkis 2221 1143 2975 1864 428 364
3uma® 2276 1138 2964 1976 434 348
nito® 2165 1130 3034 1968 437 390
SD Bk 2726 739 2423 1949 480 333
SE Bk® 20.2 17.3 62.7 33.8 5.6 12.4
BaritHi xigKH
KinbkicTs 2073 54 297 351 1419 200
CepenHiit bk 2767 1468 2651 2469 738 750
20-29 pokiB 2741 1372 2704 2538 743 750
>29 pokis 2868 1618 2462 2256 720 749
suma® 2734 1523 2659 2514 712 720
nito® 2799 1436 2644 2432 766 791
SD Bk 2665 417 1408 1374 696 773
SE Bk® 58.5 56.7 81.7 73.3 18.5 54.7

(1) Bix 20-piunoro Biky 3 PIP ne menmie 100 bk. (2) Britodeni sxinku Big 20-pigHoro Biky 3 Baroro 45-85 kr, umii
piBeHb iHKOpHOpoBaHOi paxianii He MeHmie 100 bk i KoTpi MalOTh OJHOIUTIAHY BariTHiCTh. HacTymHi oOcTexeHHs 1
BaritHoCTi BuKIIOUeHi. (3) JIucroman-keitens. (4) TpaBens-koBTeHb. (5) SE = SD/sqrt(N).
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Ta6auns S4. Cepeani piBHi iHKOpropoBaHoro 11e3it0-137 (PIP) B aMOynaTopHUX MAIi€HTIB )KiHOYO1 CTaTI 3aJex-
HO Bij poKy i periony, 2001-2010, PiBHeHCHKa 001aCTB.

PIP [Bk]®
Pix TTomiccs He-ITomicest
N [P op sE | N O[S o SE
HIN HI1N
2001 1889 | 1861 2506 | 57.7 | 493 467 402 18.1
2002 1980 | 1816 2421 | 544 | 398 438 471 23.6
2003 1458 | 1975 2630 | 689 | 597 478 539 22.1
2004 1982 | 2318 2833 | 63.6| 984 481 722 23.0
2005 2124 | 2200 2690 | 58.4 | 765 512 541 19.6
2006 2103 | 2106 2534 | 553 | 571 390 452 18.9
2007 1805 | 2226 3285 | 77.3| 704 321 337 12.7
2008 1490 | 2347 2867 | 743 | 807 302 287 10.1
2009 1857 | 2562 2672 | 620| 956 401 342 11.1
2010 1562 | 2958 2601 | 65.8 | 1069 529 428 13.1
Bcipokn | 18250 | 2223 2725 | 20.2 | 7344 435 480 5.6

(1) Buxirouarotsest ocobu 3 <100 Bk PIP.

Ta6muusa S5. PesyneraTn perpecii yacoBUX TpeHIIIB PiBHIB iHKOpIIOpoBaHOTO 1e3it0-137 cepex mopocinx amOy-
JaTopHUX mauieHTiB 3a perioHoM ([lomiccs/ne-Ilomices), 2001-2010.

Ormiuka SE t P- Bigxunenus
3HAYCHHS | 3HAYCHHS
TTomicces, KiHKH
(TTepetun) 1781.9 89.2 19.984 <0.0001
t 101.3 175 5.797 0.0004 52.3
ne-Ilosmices, KiHKH
(TTepetun) 439.2 69.7 6.298 0.0002
t -6.1 10.8 -0.560 0.5909 292.1
Tlomiccst, 90MOBIKH
(TTepetun) 2553.3 173.4 14.729 <0.0001
t 8.1 34.6 0.233 0.8210 31.1
ue-Ilomices, 4onoBiku
(ITepetun) 550.7 76.3 7.219 <0.0001
t -20.0 12.9 -1.548 0.1600 145.2

231



JKypnan «Birth Defects Research (Part A)», 12 zromozco 2016 p. DOI: 10.1002/bdra.23476.

Ta6auns S6. PiBHI iHKOpHopoBaHOTO 1e3it0-137 cepen mopociux aMOyIaTOPHUX MAIIEHTIB 3aJIE)KHO BiJl pETioHY,
BiKYy, CTaTi i HOpPH POKY; pe3ynbTaTu O6araroBuMipHoi perpecii Ilyaccona, 2001-2010.

HapaMeTp OHiHKa SE 3Ha‘IeHHt$; 3Ha‘IeHI|:5;
(Ilepetun) 6.0350 0.0575 105.01 <0.0001
t -0.0006 0.0088 -0.073 0.9420
Pol 1.4160 0.0532 26.642 <0.0001
YOJIOBIKH 0.4370 0.0341 12.805 <0.0001
BiK 7.5E-06 0.0005 0.015 0.9883
3umal) 0.0612 0.0162 3.783 0.0002
t:Pol 0.0448 0.0089 5.004 <0.0001
t:90s10BiKH -0.0462 0.0056 -8.322 <0.0001
YOJIOBIKH:3UMa -0.0690 0.0300 -2.301 0.0214

(1) 3uma: mucronan-KBiTeHb; JIITO: TPABEHb-)KOBTCHb.

Taoauus S7. PiBHi iHKOpriopoBaHoTro 11€3i10-137 cepexa BariTHUX >KiHOK 3aJIe;KHO Bij PETiOHY, Bard, BiKy i MOPH
POKYy; pe3ynbratu 6araToBuMipHOi perpecii [lyaccona, 2011-2013.

ITapamerp Orinka SE | t-3HayeHHA 3Haqu}F1;
(Tleperun) 6.7544 0.1323 51.067 | <0.0001
t -0.1526 0.0505 -3.019 0.0026
Pol 1.0159 0.0813 12.499 | <0.0001
Bara 0.0061 0.0018 3.442 0.0006
BiK 0.0023 0.0041 0.544 0.5864
suma® -0.0290 0.0324 -0.896 0.3701
t:Pol 0.2319 0.0542 4282 | <0.0001

(1) 3uma: mucTONMAN-KBITEHE; JITO: TPABEHb-KOBTEHE.
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Ta6aunsa S8. [Turoma akTHBHICTH 11e3it0-137 cepell BariTHUX KiHOK 3aJIE)KHO BiJl pETiOHY, Bard, BiKy 1 IOpU POKY;
pesynbpTatn OaraToBuMipHoOi perpecii [lyaccona, 2011-2013.

HapaMeTp OI_IiHKa SE 3Ha‘IeHHt$; 3Ha‘I6H:$;
(Ieperus) 2.6356 0.1318 20.001 <0.0001
t -0.1492 0.0501 -2.978 0.0029
Pol 1.0100 0.0809 12.487 <0.0001
Bara -0.0099 0.0018 -5.52 <0.0001
BiK 0.0008 0.0041 0.183 0.8548
3umal) -0.0212 0.0322 -0.658 0.5107
t:Pol 0.2312 0.0537 4.308 <0.0001

(1) 3uma: mucTOMAaA-KBITECHB; JIITO: TPABCHB-)KOBTCHb.

@

Tadmuusa S9. CepenHi piBHI IHKOPIIOPOBaHOTO 11e3it0-137 i muToMa akTUBHICTH (BK/KT) y BariTHHUX >KiHOK * 3a-

JIeKHO BiJ Bard Tina i periony, PiBHeHCHKa 06macTs, 2011-2013.

Bara® bk Bk/kr

Perion N Cepen- @) Cepen- ®)

(xr) N SD SE o SD | SE

H1U HI1N

<50 IMomiccs 56 2575 2568 343.2 549 | 56.0 7.5
He-Tlomices 58 679 370 48.6 14.4 7.9 1.0
50-54 IMosices 249 2750 2370 150.2 52.8 | 45.9 2.9
He-Ilomices 182 724 582 43.1 139 | 11.1 0.8
55.59 IMomiccs 370 2536 2461 127.9 446 | 43.2 2.2
He-Tlomiccst 218 739 560 37.9 13.0 9.9 0.7
60-64 IMomices 409 2641 2311 114.3 428 | 375 1.9
He-Ilomices 288 672 459 27.1 10.9 7.5 0.4
65-60 Iomices 364 2620 2055 107.7 39.3 | 30.7 1.6
He-Tlomiccst 236 744 720 46.9 11.2 | 10.8 0.7
20-74 Iomices 308 3053 3006 171.3 426 | 424 24
He-Ilomices 194 824 1182 84.9 115| 16.9 1.2
25.79 IMomiccs 164 3212 4315 336.9 42.1 | 56.9 4.4
He-Ilomices 125 755 589 52.7 9.8 7.6 0.7
> 79 IMomices 153 3065 2617 211.6 37.3| 316 2.6
He-ITomiccst 118 780 637 58.6 9.5 7.7 0.7
Bei IMomiccs 2073 2767 2665 58.5 435 | 41.6 0.9
He-Ilomices 1419 738 696 18.5 11.7 | 10.7 0.3

(1) BariTHi xinku Big 20-piyHOro BiKy 3 Baror 45-85 Kr, 110 BUHOLIYIOTh OXH uTiJ. HacTymHi 06cTe)KeHHS 1
BariTHOCTi BuKiroueHi. (2) Cepenns Bara Tina B ITosicci i B ne-ITomicci ckinamae 64.4 i 64.5 kr, BiamosigHo. Biarmo-
Bigai SD i SE ckmamarots 9.1 1 0.2 B ITomicci i 9.6 i 0.3 B me-Tomicci, Bigmosiano. (3) SE = SD/sqrt(N).
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1)

Ta6auns S10. Cepenni piBHI iHKOPIIOPOBaHOTO 11e3if0-137 i muTOMa akTUBHICTH (BK/KT) y BariTHUX >KiHOK  3a-

JIeKHO BiJ BiKY 1 perioHy, PiBHeHCEKa o0macth, 2011-2013.

) bk Bx/kr

Bix Perion N Cepen- Cepen-

(pox) PP 1 9D SE® P 1 op |SE®@
H1U HI1N

20-22 Iomices 498 2724 2466 110.5 448 | 42.0 1.9
ne-Tlomices 325 696 639 35.4 11.4| 10.2 0.6
93.25 Iomices 574 2748 2366 98.8 43.8 | 38.8 1.6
ue-Tlomices 373 761 644 33.3 12.1| 10.0 0.5
26-28 Iomices 465 2705 2239 103.8 42.3 | 36.8 1.7
He- Iomices 330 787 930 51.2 12.2 | 135 0.7
29-31 Iomices 322 2821 3507 195.4 426 | 48.8 2.7
ne-Tlomices 243 721 530 34.0 11.2 8.8 0.6
32-34 Iomices 214 2977 3190 218.1 44,0 | 45.8 3.1
ne-Tlomicest 148 693 545 44.8 10.5 9.1 0.7
Bei Iomices 2073 2767 2665 58.5 435 | 41.6 0.9
ne-Tlomices 1419 738 696 18.5 11.7 | 10.7 0.3

(1) BariTHi xinku Big 20-pigyHOro Biky 3 Baror 45-85 Kr, 110 BAHOLIYIOTh OAMH Iu1iJ. HacTymHi oO0cTekeHHs 1
BariTHOCTI BuKJroueHi. (2) SE = SD/sqrt(N).
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Ta6auns S12. Acorianis gwactor BHT+M/M (2000-2012) 3 cepeniM piBHEM iHKOPITOPOBAHOTO 11e3if0-137 B
aMOyIIaTOpHHX T0pocinx xkiHok (2001-2010) B PiBHenchkiit o6macti'; pe3ysbTaTi TOricTHIHIX perpeciii.

Mapamerp | Ouinka SE® t P- OR 95% ClI
3HAQUYEHHS | 3HAYCHHS

[omiccs npotu He-Ilomices

(Tepetun) -6.0844 0.0835 -72.900 <0.0001

Pol 0.3626 0.1090 3.325 0.0050 1.437 1.162,1.782

JliniiiHa Mozens 3anexHocTi Big PIP

(Iepetun) -5.9400 0.1011 -58.778 <0.0001

PIPY 0.0337 0.0465 0.725 0.4800 1.034 0.941, 1.129

JliniitHo-KBagpaTHA MOAENH 3anexHoCTi Big PIP

(Mepetun) -6.2631 0.1327 -47.193 <0.0001

PIP 0.4702 0.1418 3.316 0.0056 1.600 1.211,2.112

PIpr2® -0.0804 0.0257 -3.132 0.0079 0.923 | 0.877,0.970

[omiccst mpotu He-Ilomices, nepeBuiieHHs B OCTpO3bKOMY paiioHi

(Mepetun) -6.1384 0.0673 -91.185 <0.0001

Pol 0.4166 0.0860 4.844 0.0003 1.517 1.283, 1.797

Ocrpor® 0.6838 0.2068 3.307 0.0057 1.981 1.291, 2.913

Jliniitna Mozenb 3anexnocti Big PIP, nepesumenns B Octpo3bkomy paiioHi

(Iepetun) -5.9706 0.1004 -59.460 <0.0001

PIP 0.0421 0.0451 0.933 0.3680 1.043 0.952, 1.136

Octpor 0.4953 0.3315 1.494 0.1590 1.641 0.800, 2.978

JliniiiHo-kBagpaTHa Moaeib PIP, nepesumenns B OcTpo3bkoMy paioHi

(MMepetun) -6.3343 0.1100 -57.585 <0.0001

PIP 0.5227 0.1150 4.546 0.0007 1.686 1.346, 2.113

PIP/2 -0.0880 0.0207 -4.248 0.0011 0.916 0.879, 0.953

Octpor 0.6447 0.2204 2.925 0.0127 1.905 1.204, 2.868

(1) Bagu meBpansuoi Tpyoku (BHT), mikporedaris/mikpodransmis (M/M), piBHi iHKOpITOpoBaHOTo 11e3ir0-137
(PIP). (2) PIB B kBagpari. (3) OcTpor: 3MiHHa IS OLIIHKY MiABUIIEHHS YacToTH B OcTpo3bkomy paiioHi. (4) Cran-
JlapTHA MOX1OKa B OIIIHIII.
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Ta6muus S13. Haiiumi nomymsmiiini sactoru B €spori (2005-2009) 40THPEOX BPOHKEHHX MaTbhopMalliit
nopiHstHO 3 [omicesm 1 He-TTomicesim PiBHeHCbKOT o6nacti Ykpainu (2000-2009).

Pani resp EEBHOI TPY0; Mikpouedaris Mikpodranbmis 3poiteHi OIU3HIOKH

25.96 Ilomiccs 6.35 Ilomiccs 3.57 Tlomiccs 0.55 PiBHe

16.33 mne-Ilomices 5.35 VYensc 1.63 Vennc 0.49 TIliBH. AHTmis

14.47 Tlieu. Anurmis  |5.03 IliBx.-3ax. AHrmis 1.51 JlyOmin 0.35 Yenbci Yeceke

13.60 Veinnc 4,52 Baneucis 1.22 IliBu. Hinepmanmy, 0.31 Cx.Mimrenac i1 ITiBxa.
ue-Ilomices Hopxrmp

12.77 Tlapux 3.88 Kpaina backiB (Icmanis) | 1.21 IliBa.-3ax. AHrmis 0.26 Benmuka [lonbima

(1) Yacrora BpomkeHux Manb(opmariiiii (He ocid) Ha 10000 HapoPKEHD BKITIOYAE KMBOHAPODKECHHX, 3aru0Ii 1io-
1u Tepminom 20 1 Ginbine THKHIB rectarii (BuTsr i3 cratti 3 Wertelecki et. al., 2014).
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Nataliya Zymak-Zakutnia®'3, Oleksandr Komov*, Illia Kuznietsov!'®,

Serhiy Lapchenko?!, and Zoriana Sosyniuk!+2

Background: Investigations soon after the 1986 Chornobyl (Chernobyl in
Russian) accident of exposed populations residing elsewhere in Europe led
government and international agencies to conclude that exposures to cesium-
137 (Cs-137) were not teratogenic. Our observations of elevated population
rates of neural tube defects (NTDs) and microcephaly and microphthalmia
(M/M) in the Rivne Province in Ukraine, which were among the highest in
Europe, prompted this follow-up investigation inclusive of whole-body counts
(WBCs) of Cs-137 among ambulatory patients and pregnant women residing
in Polissia, the most polluted region in Rivne. Methods: Yearly (2000-2012)
population rates of NTDs and M/M and WBC patterns of ambulatory patients
(2001-2010) and pregnant women (2011-2013) in Polissia and non-Polissia
regions of Rivne were analyzed. Results: The NTD and M/M population rates
in Rivne remain elevated and are statistically significantly higher in Polissia
than in non-Polissia. The WBCs among residents in Polissia are statistically
significantly higher than among those from non-Polissia. Conclusion: NTD

Introduction

In 2010 and 2014, we reported that population rates in
the Rivne province of Ukraine of conjoined twins, terato-
mas, neural tube defects (NTDs), and microcephaly/micro-
phthalmia (M/M) were persistently among the highest in
Europe. The elevated population rates of congenital
anomalies (CAs) were highest in the Polissia region of
Rivne, which was highly contaminated from the Chornobyl
(Chernobyl in Russian) fallout (Wertelecki, 2010; Werte-
lecki W et al, 2014). This report concerns the results of
an expanded analysis of population rates of NTDs and
M/Ms and novel measurements of whole-body counts of
incorporated cesium-137 (Cs-137) (henceforth, WBCs) in
ambulatory patients and pregnant women residing in
Polissia and non-Polissia regions and those residing in
proximity to two nuclear power plants (NPPs). Particulars
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and M/M rates are highest in the Polissia region of Rivne and are among the
highest in Europe. In Polissia, the WBCs of Cs-137 are above officially set
permissible upper limits. The results are based on aggregate data of NTDs
and M/Ms and average WBC values. Further investigations of causality of the
high rates of NTDs and M/Ms are needed and urgent strengthening policies
and implementations to reduce exposures to teratogens, in particular
radioactive nuclides and alcohol, and consumption of folic acid supplements
are indicated.
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Key words: radiation; Chornobyl; Ukraine; Polissia; cesium-137; pregnancy;
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concerning ecology and population characteristics are
found in prior publications, and current data and its analy-
ses are summarized in Supplementary Tables 1 through
13, which are available online (Gudkov and Kuzmenko,
1996, 1997; Likhtarev et al., 1996, 2000; Zamostian et al.,
2002; Dancause et al.,, 2010).

Materials and Methods
SETTING AND CHARACTERISTICS OF PARTICIPANTS
The clinical data for this investigation were collected and
categorized by members of the Rivne Provincial Diagnostic
Center (RPDC) charged to provide province-wide special
services inclusive of fetal ultrasonography and clinical
genetics assessments. CA population-based monitoring in
Rivne is conducted by RPDC members of OMNI-Net, a not-
for-profit Ukrainian organization dedicated to the study,
prevention and care of childhood disabilities. OMNI-Net is
a full partner of the European consortium of CA surveillance
systems and, thus, adheres to its methods of data collection,
classification, quality control, and analyses (Wertelecki, 2006).
To obtain medical services from RPDC, ambulatory and
pregnant patients are required to sign a medical consent
form. Concurrently, all patients being registered are urged
to voluntarily undergo a WBC evaluation and are informed
that elevated incorporated levels of Cs-137 may pose a
health risk and that RPDC staff will explain strategies to
reduce exposures to radioactive nuclides. Regarding indi-
viduals under the age of 18 years, the consent is given by
parents or legal guardians. The consent form outlines the
protection of medical personalized data in accordance
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with Law No. 2297-VI], updated in 2010 (Law of Ukraine
2297-Vl, 2015). The RPDC data subjected to analysis by
our research team did not include personalized data.
Investigators had no contact with patients before, during,
or after WBC procedures. All WBC recordings were
obtained from a single device, a spectrometer incorporated
into a chair, assembled and calibrated yearly by the Kyiv
Metrology Center (Kyiv Metrology Center, 2014). Recording
procedures adhered to those defined by the Kyiv Ecology
Institute (SVITCH-M3 “SKRINNER”, 1992). Recordings
under 100 becquerel (Bq) are below the detection limit of
the spectrometer.

Two groups of WBC measurements were analyzed,
those obtained from ambulatory patients during 2001 to
2010, and those of pregnant women recorded during 2011
to 2013. WBC recordings under 100 Bq were excluded
from the analyses. The group of ambulatory patients
included individuals of at least 20 years of age. Although
the number is unknown, included in this group were preg-
nant women and individuals who may have had WBC
recordings on more than one occasion over the time
period. The women in the pregnancy group were between
20 and 34 years of age and had a body weight between
45 and 85kg. Excluded from the analyses were women
gestating multiple fetuses, and women who had repeated
WBCc or subsequent gestations. WBC recordings were
subdivided into those obtained during winter and summer
seasons, defined as November to April and May to October,
respectively.

CONGENITAL ANOMALIES

In Rivne, neonatologists are mandated to examine still-
births and live births and produce a birth document which
includes descriptions of visually detectable CAs among
live-born and stillborn. Other data sources describing CAs
routinely examined by RPDC clinical geneticists are clinical
records of prenatal, neonatal, and pediatric services. The
RPDC clinical geneticists also conduct biannual examina-
tions of infants under state care and other infants referred
to the RPDC Clinical Genetics Service. The information is
compiled in a population-based register of neonates and a
companion register of CA. Categorization of CA, analyses
and rates per 10,000 live-births are computed with adher-
ence to methods upheld by members of the EUROCAT con-
sortium (EUROCAT Guide 1.4, 2013). The NTD category
includes anencephaly, cranio-rachischisis, iniencephaly,
encephalocele, rachischisis, and spina bifida. Microcephaly
refers to at-birth occipito-frontal circumference of at least
3 SDs below normal for age and sex (WHO Child Growth
Standards, 2015). Microphthalmia includes instances of
anophthalmia. Individuals with both or either one of these
CAs were included in the M/M category, which excluded
individuals with holoprosencephaly. As a benchmark
for comparison of regional differences in CA, we also ana-
lyzed differences of two “sentinel malformations,” Down

CONGENITAL ANOMALY RATES AND CESIUM-137

syndrome including instances diagnosed solely clinically,
and cleft lip and/or palate. The rates of both of these sen-
tinel anomalies are relatively stable and historically have
been similar in Polissia, non-Polissia, and across Europe
(European Surveillance of Congenital Anomalies, 2015). CA
data and population rates are presented in Supplementary
Tables S1 to S13. A concurrent investigation of teratogenic
impacts of alcohol in Rivne and persisting female preva-
lence among individuals with NTD or M/M are described
elsewhere (Arenson et al, 2010; Wertelecki et al,, 2014).
Temporal trends of other less frequent CAs under monitor-
ing will be addressed by prospective analyses.

STATISTICAL ANALYSES

We used weighted linear regression, weighted nonlinear
regression, and generalized linear models, i.e., logistic
regression and Poisson regression. Quasi-likelihood estima-
tion allowed for overdispersion, ie. greater variability
than would be expected from a purely random distribu-
tion. For statistical inference, two-sided t tests / F tests
were applied and p-values of < 0.05 were considered stat-
istically significant. The statistical software R was used for
data analysis and plotting (The R Project for Statistical
Computing, 2015).

Results

CESIUM WBCS

WBC were analyzed in three main groups: ambulatory
patients, pregnant women, and individuals residing in rela-
tive proximity to NPP, namely the populations of Volodymyr-
ets County in Polissia including Kuznetsovsk City, and those
residing in Ostroh County in non-Polissia (Supp. Fig. S1).

Ambulatory patients. Among ambulatory patients, 1.06% and
14.21% of males and 1.37% and 18.15% of females residing
in Polissia and non-Polissia, respectively, had WBCs under
the detection limit of 100 Bq and were excluded from fur-
ther analysis (Supp. Table S1). Among 6228 males and
18,250 females residing in Polissia, the average WBC levels
were 2640 and 2223 Bq, respectively. In non-Polissia, the
average WBCs of 2964 males and 7344 females were 507
and 435 Bq, respectively (Table 1 and Supp. Tables S2, S3,
and S4).

Time trends of WBC in ambulatory patients. To study time trends of
WBC, weighted linear regressions of the annual data were
conducted, for males and females within Polissia and non-
Polissia separately. The results are summarized in Figure 1
and Supplementary Table S5. The overall temporal rise of
WBCs in Polissia was driven by females (+4.51% * 0.32%
per year, p < 0.0001); the trend for males was not statisti-
cally significant (—0.35% = 0.67% per year, p = 0.60). The
corresponding results for the trends in non-Polissia were
—3.07£0.75% per year for males (p<0.0001) and
—0.95 = 0.45% per year for females (p = 0.034).
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TABLE 1. Mean WBC by Region, Gender and Season, Ambulatory Adults,
2001 to 2010, Rivne Province®

Category N Mean WBC (Bq) SD SE¢

Rivne 34786 1774 2677 14.35
Polissia 24478 2329 3006 19.21
non-Polissia 10308 456 505 497
Males 9192 1952 3213 33.51
Females 25594 1710 2453 15,38}
Winter® 18008 1837 2608 19.43
Summer® 16778 1707 2748 21.22

@Additional whole-body counts of Cs-137 (WBC) categories are
found in Supplementary Tables S2 and S3.

PNovember to April.
“May to October.
9SE = SD/sqrt(N).

To determine a possible additional effect of age and sea-
son on WBCs, a multivariate Poisson regression of all
34,786 individual WBC measurements in ambulatory
patients from Rivne was conducted with time ¢ and age as
continuous variables. The regression results (parameter
estimates, standard errors, t values, and p-values) are listed
in Supplementary Table S6. The overall temporal rise of
WBCs in Polissia was driven by females (+4.51% * 0.32%
per year; p < 0.0001); the trend for males was not statisti-
cally significant (—0.35% = 0.67%; p = 0.60). The difference
in trends between males and females was highly significant
(p <0.0001). The corresponding results for the trends in
non-Polissa were —3.07 = 0.75% for males (p < 0.0001)
and —0.95 = 0.45% for females (p =0.034). Age did not
have an effect on WBC (p = 0.99). There was a highly signifi-
cant seasonal effect for females; WBCs in the winter season
(November to April) were 6.3% = 1.6% higher than in the
summer season (May to October) (p = 0.0002). No signifi-
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FIGURE 1. Trend of Cs-137 whole-body count (WBC) in males (squares) and
females (circles) from Polissia (black squares and circles) and non-Polissia
(open squares and circles). Error bars are 1 SD and are only shown for males
from Polissia.

241

Polissia

2000

Frequency
500 1000

0

non-Polissia

2000

Frequency
500 1000

0

T T T
2000 3000 4000
Cs-137 WBC [Bq]

1000 5000 6000

FIGURE 2. Distribution of whole-body count (WBC) frequencies in women from
Polissia (top) and non-Polissia (bottom) in 100 Bq wide intervals and regres-
sion line.

cant seasonal effect was found for males (—0.8% = 3.0%);
the difference in seasonal effects between males and
females was statistically significant (p = 0.021).

Distribution of WBCs in ambulatory patients. Nonlinear regression
was applied to fit lognormal density functions to the WBC
measurements from Polissia (N = 18,354) and from non-
Polissia (N = 7697) separately. For Polissia, the regression
yielded a median WBC of 1305 (95% confidence interval
[CI], 1269-1343) Bq and a geometric SD of 2.33 (95% CI,
2.28-2.39). For non-Polissia, the corresponding median
WBC was 322 (95% CI, 305-342) Bq and the geometric
SD was 2.02 (95% CI: 1.93, 2.13). The proportions of WBC
measurements in 100 Bq wide intervals (frequencies) as a
function of WBC and the regression lines are shown in
Figure 2 for Polissia and non-Polissia.

Cs—137 burden in pregnant women. The WBCs of 2073 pregnant
women from Polissia and 1419 from non-Polissia of at
least 100 Bq, determined during 2011 to 2013 by region
(Polissia/non-Polissia), age, weight, and by season (win-
ter/summer) are summarized in Table 2 and Supplemen-
tary Tables S1 to S3, S7 to S11.

The mean WBCs were 2767 Bq in Polissia and 738 Bq
in non-Polissia. These values were higher than in ambula-
tory females (2223 and 435 Bq, respectively). The higher
mean WBCs in pregnant women reflects the lower propor-
tion of WBC values below 100 Bq in pregnant women
compared with women from the ambulatory group, both
in Polissia (0.24%) and in non-Polissia (7.01%).

As with ambulatory patients in 2001 to 2010, a multi-
variate Poisson regression of the data from Rivne was con-
ducted to estimate the effect of time, region (Polissia vs.
non-Polissia), weight, age, and season (summer/winter) on



TABLE 2. Mean WBCs of Pregnant Women by Region and Season, 2011 to
2013, Rivne Province?

Category N Mean WBC (Bq) SD SE¢

Rivne 3492 1943 2326 39.36
Polissia 2073 2767 2666 58.55
non-Polissia 1419 738 696 18.48
Winter® 1746 1881 2023 48.41
Summer® 1746 2005 2592 62.03

#Whole-body counts of Cs-137 (WBC).
PNovember to April.

“May to October.

9SE = SD/sqrt(N).

mean WBCs in pregnant women. There was a large and
highly significant difference in time trends between Polissia
and non-Polissia, a rising trend in Polissia (+8.3% per year,
p < 0.0001) and a falling trend in non-Polissia (—14.2% per
year, p = 0.0025). The effect of weight on WBC was highly
significant (+0.6% per kg, p = 0.0006), whereas the effects
of age (p = 0.586) and season (p = 0.363) were not statisti-
cally significant. The regression results are presented in
Supplementary Table S7. A second analysis used the specific
activity defined as Bq per kilogram of body weight (Bq/kg)
as the dependent variable. The mean Cs-137 burden was
43.5 Bqg/kg in Polissia and 11.7 Bq/kg in non-Polissia,
respectively. The results of the Poisson regression were sim-
ilar, but now the association with weight was negative
(—1% per Bqg/kg, p <0.0001), that is, the specific activity
decreased with weight. The regression results are shown in
Supplementary Table S8.

Cs-137 burden in proximity to NPPs: Kuznetsovsk City and Ostroh County.

To determine any difference in mean WBCs between
Kuznetsovsk City and the rest of Volodymyrets County, a
Poisson regression of individual WBC measurements in
ambulatory patients (males plus females) from Polissia
was conducted with dummy coding for Kuznetsovsk City
and for the rest of Volodymyrets County. The mean WBC
was 1208 Bq in Kuznetsovsk City (N = 2620 individuals)
and 3079 Bq in rest of Volodymyrets County (N = 1903).
Both WBC values differed significantly (p <0.0001) from
the mean WBC of 2405 Bq in Polissia without Volodymyr-
ets County. Thus, the mean WBC in Kuznetsovsk City was
61% lower than in the rest of Volodymyrets County
(» <0.0001). Similarly, a Poisson regression of the WBCs
in ambulatory patients from non-Polissia was conducted
with a dummy variable for Ostroh County. The mean WBC
in Ostroh County (381 Bq, N =974) was 18% lower than
in the rest of non-Polissia (463 Bq). The difference was
highly significant (p < 0.0001).

CONGENITAL ANOMALY RATES AND CESIUM-137

CONGENITAL ANOMALIES

The data of NTDs, M/Ms, and other CAs including two sen-
tinel anomalies were collected simultaneously in Polissia
and non-Polissia. In Rivne as a whole, 410 cases of NTDs
were registered among 197,498 live births during 2000 to
2012 which is an NTD rate of 20.76 per 10,000. The num-
ber of M/M cases was 136 in this period, resulting in an
M/M rate of 6.89 per 10,000. The rates of these CAs dif-
fered by region. Specifically, the NTD rate in Polissia was
24.06 per 10,000 in Polissia (N=236; live birth-
s =98,069) and 17.50 in non-Polissia (N = 174, live birth-
s =99,429). Similarly, the rates of M/Ms were higher in
Polissia (8.57 per 10,000; N=84) than in non-Polissia
(5.23 per 10,000; N = 52), while the rates of the two senti-
nel CAs were similar in the two regions. The highest NTD
and M/M rates in Rivne Province, however, were found in
Ostroh County which belongs to non-Polissia and is proxi-
mal to an NPP. County specific rates of CA and WBC are
summarized in Supplementary Table S11.

For the statistical analysis, NTD and M/M cases were
pooled. First, a logistic regression of the CA rates in the
16 counties of Rivne Province was conducted, with a
dummy variable “Pol” denoting the seven Polissia counties.
Pol estimated the excess rate in Polissia relative to the
rate in non-Polissia (reference). The NTD+M/M rates in
Polissia were 44% higher than in non-Polissia (odds ratio
[OR] =1.44; 95% CI, 1.16-1.78; p =0.005). Because the
CA rate in Ostroh County was found to be exceptionally
high, an additional dummy variable “Ostroh” was used to
estimate the excess rate in Ostroh County relative to the
rate in the rest of non-Polissia (eight counties, new refer-
ence). The OR for NTD+M/M rates in residents of Ostroh
County relative to the rest of non-Polissia was OR = 1.98
(95% CI, 1.29-2.91; p = 0.0057), and the CA rate in Polis-
sia was 52% greater than in the rest of non-Polissia
(OR =1.52; 95% CI, 1.28-1.80; p = 0.0003).

Association of CA-rates with cesium burden. The average WBC was
much higher in Polissia (1453 Bq) than in non-Polissia
(522 Bq). To study a possible association of CA rates with
cesium burden, a logistic regression of NTD plus M/M
rates on county-average WBCs was conducted that
included all 16 counties of Rivne Province. No significant
association was found when a linear model for the
dependency of CA rates on mean WBCs was used
(p = 0.48). Next, a linear-quadratic model for the depend-
ency on WBC was applied, because this was suggested by
the data (Fig. 3). Now, both the linear term (WBC) and the
quadratic term (WBCZ) were statistically significant, and
also the combined effect of WBC and WB(2 (p=0.019, F
test). With dummy variable Ostroh, the fit improved signif-
icantly. Now, both the linear WBC term (p =0.0007) and
the quadratic term (p =0.0011) were highly significant.
The combined effect of WBC and WBC2 was also signifi-
cant (p =0.0025, F test). It should be mentioned, however,

242



BIRTH DEFECTS RESEARCH (PART A) 00:00-00 (2016)

20 30 40 50
1 1

NTD/MM rate per 10,000

10

0 1000 2000 3000 4000 5000 6000
county average cesium WBC [Bq]

FIGURE 3. Neural tube defects (NTDs) and microcephaly/microphthalmia rates
as a function of county average whole-body counts of Cs-137, and regression
lines (broken line, linear model; solid line, linear-quadratic model). The black
circles refer to Polissia, the open circles to non-Polissia. WBC, whole-body
count.

that the model with dummy variables Pol and Ostroh
yielded a slightly better fit (deviance = 12.4; df = 13) than
the model with WBC, WBC2, and Ostroh (deviance = 12.9;
df = 12). The regression results are summarized in Supple-
mentary Table S12.

Discussion

In addition to a higher Chornobyl radiation contamination,
the Polissia region is distinct from the rest of Rivne Prov-
ince in geologic, ecologic, and demographic characteristics.
In the context of this report, two distinct factors are of
particular importance; a high index of soil to biota transfer
of Cs-137, arguably the highest in Ukraine, and a native
population with characteristics of a population isolate and
high consumption of wild and locally produced food (Dan-
cause et al., 2010).

We find that NTD and M/M rates in Polissia are among
the highest in Europe, in contrast to two population-based
studies in European regions distant from the site of the
Chornobyl disaster of 1986 (Dolk and Lechat, 1993; Dolk
et al, 1999; European Surveillance of Congenital Anoma-
lies, 2015) (Supp. Table S13).

It is known that teratogenic effects of ionizing radia-
tion include cerebral and other developmental alterations
manifested as NTD, M/M, and smaller occipito-frontal
head circumferences (Miller and Blot, 1972; ICRP 2003,
2003; Valentin, 2003). Other investigators noted elevated
NTD rates near the Hanford plutonium production com-
plex in the United States and near the Sellafield nuclear
reprocessing plant in the United Kingdom (Sever et al,
1988a,b; Parker et al.,, 1999). Recently, also in proximity to
the Hanford complex, reports of NTD clusters prompted
an ongoing investigation (Centers for Disease Control and
Prevention, 2013). Two independent investigations in cen-
tral regions of Norway and Sweden found that children
exposed in utero to Chornobyl fallout had reduced mental

capacities in later years when they were teenagers
(Almond et al, 2009; Heiervang et al, 2010). A recent
report of a survey of five provinces in Ukraine impacted
by Chornobyl radiation sought to establish the frequency
of mental depression and thyroid disease among children
and adolescents. The results show that in Rivne, 18.9% of
26,573 adolescents were mentally depressed, and that
1.6% and 0.6% had solitary and multiple thyroid nodules
which are the highest detected in five provinces. Five of
eight adolescents with thyroid carcinoma lived in Rivne
(Contis and Foley, 2015).

Regarding alcohol teratogenesis, experimental studies
demonstrate an association with NTDs and M/Ms, while
clinically the association is mostly with M/Ms (Warkany,
1971; Makelarski et al,, 2013). In Rivne, maternal prenatal
use of alcohol and the frequency of infants with fetal alcohol
spectrum disorder anomalies are similar across the
province.

Folate deficiency is a cause of double-strand DNA breaks
similar to those induced by ionizing radiation (Courte-
manche et al,, 2006). It is beyond dispute that folic acid sup-
plements can significantly reduce population rates of NTD,
but it is uncertain whether folate deficiency is a direct cause
of NTDs in Rivne; thus, the relationship between folate defi-
ciency and CA rates remains to be investigated.

We confirm our prior reports underscoring a persis-
tently increased prevalence of females among individuals
with NTD, M/M, teratomas, and conjoined twins (Werte-
lecki, 2010; Wertelecki et al, 2014). In this report, we
note that the temporal rise of WBCs is driven solely by
females residing in Polissia (Fig. 1). These observations
are indicative of impacts that may clarify altered mecha-
nisms during embryogenesis and survival of affected
embryos. The main associations indicated that WBCs were
higher among residents of Polissia than among residents
of non-Polissia; that the mean WBC in males was greater
than in females; and that the mean WBC was greater in
winter than in summer. The latter effect was driven by
females, as no seasonal effect was observed in males. A
temporal rise in WBCs was evident solely among females,
and was higher among pregnant women than among
ambulatory female patients. WBCs increased with body
weight in both Polissia and non-Polissia. WBC levels were
not dependent on age.

The mean WBC in inhabitants of Kuznetsovsk City, sit-
uated in Volodymyrets County in Polissia, was 60% lower
than in residents of the rest of Volodymyrets County. Our
preliminary analyses of market milk samples in Kuznet-
sovsk City showed that Cs-137 concentrations were nearly
three-times lower than in milk samples from rural house-
holds (unpublished data). In Japan, residents impacted by
the Fukushima nuclear disaster who were advised to con-
sume distributed food and to refrain from local foods had
significant declines of their Cs-137 burdens (Tsubokura
et al, 2014). In Ostroh County in non-Polissia, the mean
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WBC value was among the lowest in Rivne. At the same
time, the population rates of NTDs and cleft lips and/or
palates were the highest in Rivne and the rates of M/Ms
were the highest in non-Polissia. However, the number of
births in Volodymyrets and Ostroh Counties is small as are
the number of infants with NTDs and M/Ms (Supp. Table
S11). To corroborate the findings in these two counties,
CA monitoring will be continued.

The ecological study design does not allow a causal
interpretation of the observed statistical association
between cesium burden and CA rates, although the results
meet the Bradford Hill Causation Criteria (Hill, 1965). Pru-
dence dictates that concurrence of elevated levels of radia-
tion contamination with elevated population rates of CA
warrant further investigations in Rivne and perhaps in
other regions of Ukraine, Europe, and Japan impacted by
the Chornobyl and Fukushima disasters.

We also believe that implementation of precautionary
policies and implementations are urgently needed to
reduce NTD rates by folic acid supplementation programs,
prevent incorporation of Cs-137, Sr-90, and other nuclides
from food and water sources, and reduction of prenatal
exposure to alcohol.
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Supplemental (S) Tables

Table S1. Rivne Adult Ambulatory Patients® (2001-2010) and Pregnant Women® (2011-2013) who had
Cesium-137 Whole Body Counts Determinations, Rivne Province.

Ambulatory Males Ambulatory Females
Year Polissia Non-Polissia Polissia Non-Polissia
Al <100 Bq Al <100 Bq Al <100 Bq All <100 Bq
N % N % N % N %
2001 810 | 19| 235| 362 59 | 16.30 1924 | 35| 1.82| 616 | 123 | 19.97
2002 785 | 13| 166 | 343 78 | 2274 | 2036 | 56| 2.75| 552 | 154 | 27.90
2003 663 | 10| 151 | 379 73 | 19.26 1514 | 56| 3.70| 792 | 195| 24.62
2004 734 4| 054 | 564 68 | 12.06 2001 | 19| 0.95| 1164 | 180 | 15.46
2005 889 5| 056 | 404 53 | 13.12 2145 | 21| 098| 971 | 206 | 2122
2006 743 | 11| 148 | 310 44 | 14.19 2140 | 37| 1.73| 705| 134 | 19.01
2007 593 4| 067 | 262 29 | 11.07 1824 | 19| 1.04| 850 | 146 | 17.18
2008 386 1] 026| 291 30| 10.31 1492 2| 013| 977 | 170 | 17.40
2009 442 300 37| 12.33 1863 6| 032 1137 | 178 | 15.66
2010 250 240 20 8.33 1565 3| 019] 1209 | 143 | 11.83
All Years 6295 | 67| 1.06| 3455 | 491 | 1421 | 18504 | 254 | 1.37 | 8973 | 1629 | 18.15
Pregnant Women®
2011 945 1] 0.11] 655 49 7.48
2012 577 1] 0.17] 509 34 6.68
2013 556 3| 054| 362 24 6.63
All Years 2078 5| 0.24] 1526 | 107 7.01

(1) Of at least 20 years of age. (2) Pregnant women of at least 20 years of age weighing 45-85 kg who are
gestating a single fetus. Subsequent examinations and pregnancies are excluded.
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Table S2. Number of Adult Ambulatory Patients™ (2001-2010) and Pregnant Women® (2011-2013) who
had Cesium-137 Whole Body Counts (WBC) Determinations by Sex, Age, Season, and Regions of Rivne

Province.
Polissia Non-Polissia
Kuznetsovsk
Category Overall v City in Vollsg;tn?;rets Voloz(;/triglrets Overall Ostroh
olodymyrets Count Count County
County y y

Males 6228 792 408 1200 2964 256
20-29 yrs 1664 185 123 308 710 69
>29 yrs 4564 607 285 892 2254 187
winter® 3412 402 233 635 1449 134
summer® 2816 390 175 565 1515 122

Females 18250 1828 1495 3323 7344 718
20-29 yrs 6233 401 568 969 2551 259
>29 yrs 12017 1427 927 2354 4793 459
winter® 9596 943 800 1743 3551 332
summer® 8654 885 695 1580 3793 386

Pregnant Women 2073 54 297 351 1419 200
20-29 yrs 1644 33 232 265 1132 159
>29 yrs 429 21 65 86 287 41
winter® 1009 20 137 157 737 116
summer® 1064 34 160 194 682 84

(1) At least 20 years of age with WBC at least 100 Bg. The whole body counts of individuals investigated
are given in Supplemental Information, Table S3. (2) Included are women of at least 20 years of age
weighing 45-85 kg whose whole body counts are at least 100 Bqg and are gestating a single fetus.
Subsequent examinations and pregnancies are excluded. (3) November-April. (4) May-October. County
by county mean WBC are presented further below as Table S11.
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Table S3. Mean Cesium-137 Whole Body Counts (WBC) of Ambulatory Patients' (2001-2010) and
Pregnant Women® (2011-2013) by Sex, Age, Season, and Regions of Rivne Province.

Polissia Non-Polissia
Kuzr]ets_ovsk Rest of Total
Category Overall v City in Volodymyrets | Volodymyrets | Overall Ostroh
olodymyrets County
County County County
Males
N 6228 792 408 1200 2964 256
Mean Bq 2640 1378 3379 2058 507 411
20-29 yrs 2634 1296 3659 2240 497 485
>29 yrs 2642 1403 3259 1996 510 384
winter® 2620 1411 3228 2078 527 415
summer® 2664 1344 3580 2037 488 406
SD Bq 3690 992 2753 2031 561 365
SE Bq® 46.8 35.2 136.3 58.6 10.3 22.8
Females
N 18250 1828 1495 3323 7344 718
Mean Bq 2223 1134 2997 1972 435 371
20-29 yrs 2228 1103 3033 2234 449 383
>29 yrs 2221 1143 2975 1864 428 364
winter® 2276 1138 2964 1976 434 348
summer® 2165 1130 3034 1968 437 390
SD Bq 2726 739 2423 1949 480 333
SE Bq® 20.2 17.3 62.7 33.8 5.6 12.4
Pregnant Women
N 2073 54 297 351 1419 200
Mean Bq 2767 1468 2651 2469 738 750
20-29 yrs 2741 1372 2704 2538 743 750
>29 yrs 2868 1618 2462 2256 720 749
winter® 2734 1523 2659 2514 712 720
summer® 2799 1436 2644 2432 766 791
SD Bq 2665 417 1408 1374 696 773
SE Bq® 58.5 56.7 81.7 73.3 18.5 54.7

(1) At least 20 years of age with WBC at least 100 Bq. (2) Included are women of at least 20 years of age
weighing 45-85 kg whose whole body counts are at least 100 Bqg and are gestating a single fetus.
Subsequent examinations and pregnancies are excluded. (3) November-April. (4) May-October. (5) SE =

SD/sqrt(N).

250




Table S4. Average Cesium-137 Whole Body Counts (WBC) of Female Ambulatory Patients by Year and
by Region, 2001-2010, Rivne Province.

WBC [Bq]®™
Year Polissia Non-Polissia
N Mean SD SE N Mean SD SE
2001 1889 | 1861 2506 57.7 493 467 402 18.1
2002 1980 | 1816 2421 54.4 398 438 471 23.6
2003 1458 | 1975 2630 68.9 597 478 539 22.1
2004 1982 | 2318 2833 63.6 984 481 7122 23.0
2005 2124 | 2200 2690 58.4 765 512 541 19.6
2006 2103 | 2106 2534 55.3 571 390 452 18.9
2007 1805 | 2226 3285 77.3 704 321 337 12.7
2008 1490 | 2347 2867 74.3 807 302 287 10.1
2009 1857 | 2562 2672 62.0 956 401 342 11.1
2010 1562 | 2958 2601 65.8 | 1069 529 428 13.1
All Years | 18250 | 2223 2725 20.2 | 7344 435 480 5.6

(1) Excludes individuals with <100 Bq WBC.

Table S5. Regression Results for Time Trends of Cesium-137 Whole Body Counts among Ambulatory
Adults by Region (Polissia/non-Polissia) and Gender, 2001-2010.

| Estimate \ SE \ t-value P-value | Deviance
Polissia, females
(Intercept) 1781.9 89.2 19.984 <0.0001
t 101.3 17.5 5.797 0.0004 52.3
non-Polissia, females
(Intercept) 439.2 69.7 6.298 0.0002
t -6.1 10.8 -0.560 0.5909 292.1
Polissia, males
(Intercept) 2553.3 173.4 14.729 <0.0001
t 8.1 34.6 0.233 0.8210 31.1
non-Polissia, males
(Intercept) 550.7 76.3 7.219 <0.0001
t -20.0 12.9 -1.548 0.1600 145.2
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Table S6. Whole Body Counts of Cesium-137 among Ambulatory Adults by Region, Age, Gender, and

Season; Results of Multivariate Poisson Regression, 2001-2010.

Parameter Estimate SE t-value P-value
(Intercept) 6.0350 0.0575 105.01 <0.0001
t -0.0006 0.0088 -0.073 0.9420
Pol 1.4160 0.0532 26.642 <0.0001
male 0.4370 0.0341 12.805 <0.0001
age 7.5E-06 0.0005 0.015 0.9883
winter® 0.0612 0.0162 3.783 0.0002
t:Pol 0.0448 0.0089 5.004 <0.0001
t:male -0.0462 0.0056 -8.322 <0.0001
male:winter -0.0690 0.0300 -2.301 0.0214

(1) winter: November-April; summer: May-October.

Table S7. Whole Body Counts of Cesium-137 among Pregnant Women by Region, Weight, Age, and

Season; Results of Multivariate Poisson Regression, 2011-2013.

Parameter Estimate SE t-value P-value
(Intercept) 6.7544 0.1323 51.067 <0.0001
t -0.1526 0.0505 -3.019 0.0026
Pol 1.0159 0.0813 12.499 <0.0001
weight 0.0061 0.0018 3.442 0.0006
age 0.0023 0.0041 0.544 0.5864
winter® -0.0290 0.0324 -0.896 0.3701
t:Pol 0.2319 0.0542 4.282 <0.0001

(1) winter, November-April; summer, May-October.

Table S8. Specific Cesium-137 Activity among Pregnant Women by Region, Weight, Age, and Season;

Results of Multivariate Poisson Regression, 2011-2013.

Parameter Estimate SE t-value P-value
(Intercept) 2.6356 0.1318 20.001 <0.0001
t -0.1492 0.0501 -2.978 0.0029
Pol 1.0100 0.0809 12.487 <0.0001
weight -0.0099 0.0018 -5.52 <0.0001
age 0.0008 0.0041 0.183 0.8548
winter® -0.0212 0.0322 -0.658 0.5107
t:Pol 0.2312 0.0537 4.308 <0.0001

(1) winter, November-April; summer, May-October.
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Table S9. Mean Cesium-137 Whole Body Counts and Specific Activity (Bg/kg) for Pregnant Women
by Body Weight and Region, Rivne Province, 2011-2013.

Weight® . Bq Bq/kg
(k%) Region N Mean | SD SE® | Mean | SD | SE®

<50 Polissia 56 2575 2568 343.2| 549 | 56.0 75
non-Polissia 58 679 370 48.6 14.4 7.9 1.0

50-54 Polissia 249 2750 2370 150.2 | 52.8| 45.9 2.9
non-Polissia 182 724 582 43.1 139 111 0.8

55.59 Polissia 370 2536 2461 1279 | 446 | 43.2 2.2
non-Polissia 218 739 560 37.9 13.0 9.9 0.7

60-64 Polissia 409 2641 2311 1143 | 428 | 375 1.9
non-Polissia 288 672 459 27.1 10.9 7.5 0.4

65-69 Polissia 364 2620 2055 107.7 | 39.3| 30.7 1.6
non-Polissia 236 744 720 46.9 11.2 | 10.8 0.7

20-74 Polissia 308 3053 3006 171.3 | 426 | 424 2.4
non-Polissia 194 824 1182 84.9 115| 16.9 1.2

75.79 Polissia 164 3212 4315 336.9| 421 56.9 4.4
non-Polissia 125 755 589 52.7 9.8 7.6 0.7

79 Polissia 153 3065 2617 2116 | 37.3| 316 2.6
non-Polissia 118 780 637 58.6 9.5 1.7 0.7

Al Polissia 2073 2767 2665 585 | 435| 416 0.9
non-Polissia 1419 738 696 18.5 11.7 | 10.7 0.3

(1) Pregnant women of at least 20 years of age weighing 45-85 kg who are gestating a single fetus.
Subsequent examinations and pregnancies are excluded. (2) The average body weight in Polissia and non-
Polissia are 64.4 and 64.5 kg, respectively. The corresponding SD and SE are 9.1 and 0.2 in Polissia and
9.6 and 0.3 in non-Polissia, respectively. (3) SE = SD/sqrt(N).

Table S10. Mean Cesium-137 Whole Body Counts and Specific Activity (Bg/kg) for Pregnant Women®
by Age and Region, Rivne Province, 2011-2013.

Age . Bq Bag/kg
(Years) Region N Mean SD SE®@ Mean | SD | SE@
90-22 Polissia 498 2724 2466 1105 | 448 | 420 1.9
non-Polissia 325 696 639 354 114 | 10.2 0.6
9325 Polissia_ _ 574 2748 2366 98.8| 43.8| 388 1.6
non-Polissia 373 761 644 33.3 12.1| 10.0 0.5
96-28 Polissia_ . 465 2705 2239 103.8 | 423 | 36.8 1.7
non-Polissia 330 787 930 51.2 12.2| 135 0.7
99-31 Polissia_ _ 322 2821 3507 1954 | 426| 4838 2.7
non-Polissia 243 721 530 34.0 11.2 8.8 0.6
3934 Polissia_ _ 214 2977 3190 218.1| 44.0| 4538 3.1
non-Polissia 148 693 545 44.8 10.5 9.1 0.7
Al Polissia 2073 2767 2665 585 | 435| 416 0.9
non-Polissia 1419 738 696 18.5 11.7 | 107 0.3

(1) At least 20 years of age weighing 45-85 kg whose whole body counts are at least 100 Bg and are
gestating a single fetus. Subsequent examinations and pregnancies are excluded.
(2) SE = SD/sqrt(N).
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Table S12. Association of NTD+M/M Rates (2000-2012) with County Average Cesium-137 Whole Body
Counts in Ambulatory Adult Females (2001-2010) in Rivne Province; Results of Logistic Regressions.

Parameter | Estimate SE® | tvalue | P-value OR 95% ClI
Polissia vs. non-Polissia

(Intercept) -6.0844 0.0835 -72.900 <0.0001

Pol 0.3626 0.1090 3.325 0.0050 1.437 1.162, 1.782
Linear model for dependency on WBC

(Intercept) -5.9400 0.1011 -58.778 <0.0001

wBc® 0.0337 0.0465 0.725 0.4800 1.034 | 0.941,1.129
Linear-quadratic model for dependency on WBC

(Intercept) -6.2631 0.1327 -47.193 <0.0001

WBC 0.4702 0.1418 3.316 0.0056 1.600 1.211,2.112
wBCcr2® -0.0804 0.0257 -3.132 0.0079 0.923 0.877,0.970
Polissia vs. non-Polissia, excess in Ostroh

(Intercept) -6.1384 0.0673 -91.185 <0.0001

Pol 0.4166 0.0860 4.844 0.0003 1.517 1.283, 1.797
Ostroh® 0.6838 0.2068 3.307 0.0057 1.981 1.291, 2.913
Linear model for dependency on WBC, excess in Ostroh

(Intercept) -5.9706 0.1004 -59.460 <0.0001

WBC 0.0421 0.0451 0.933 0.3680 1.043 0.952, 1.136
Ostroh 0.4953 0.3315 1.494 0.1590 1.641 0.800, 2.978
Linear-quadratic model for WBC, excess in Ostroh

(Intercept) -6.3343 0.1100 -57.585 <0.0001

WBC 0.5227 0.1150 4.546 0.0007 1.686 1.346, 2.113
WBCA2 -0.0880 0.0207 -4.248 0.0011 0.916 0.879, 0.953
Ostroh 0.6447 0.2204 2.925 0.0127 1.905 1.204, 2.868

(1) Neural tube defects (NTD), microcephaly and/or microphthalmia (M/M), whole body counts of Cesium-
137 (WBC). (2) WBC squared. (3) Ostroh: Variable to estimate excess rate in Ostroh. (4) Standard error of
estimate.

Table S13. Highest Population Rates® in Europe (2005-2009) of Four Congenital Malformations compared
to rates in Polissia and non-Polissia Regions of Rivne Province, Ukraine (2000-2009).

Neg;iL;szbe Microcephaly Microphthalmia Conjoined Twins
25.96 Polissia 6.35 Polissia 3.57 Polissia 0.55 Rivne
16.33 non-Polissia  |5.35 Wales 1.63 Wales 0.49 N. England
14.47 N. England 5.03 So.-West England 1.51 Dublin 0.35 Wales and Wessex
13.60 Wales 4,52 Valencia 1.22 N Netherlands; non- | 0.31 E. Midlands & So.
Polissia Yorkshire
12.77 Paris 3.88 Basque C. (Spain) 1.21 So.-West England 0.26 Wiekopolska

(1) Rate per 10 000 births of congenital malformations (not individuals) inclusive of live births, fetal deaths
of 20 or more weeks of gestation (extract from Wertelecki et. al., 2014).

END
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