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Beneoikmosa O. A. OnTumi3zallis JIarHOCTUKY Ta MPOTHO3YBaHHS OKIIO31d BEH
CITKIBKM TIICIIA KapAlOXIpypriuyHMX BTPyYaHb 3 BHUKOPHUCTAHHSIM IITYYHOTO
KpoBo00Oiry. — KBamidikaiiiiHa HayKoBa Ipallsl Ha paBax PyKOMUCY.

Juceprartiist Ha 3100yTTsI HAYKOBOTO CTYIIEHs IOKTOpa (ijocodii 3 ramysi 3HaHb
22 OxopoHa 370poB’s 3a cHemianbHicTIO 222 Menunuua. — HamioHanbHUM
yHIBEpCUTET 0XOpoHU 370poB’s Ykpainu imeni 1. JI. lllynuka MO3 Ykpainu, Kuis,
2021.

Hucepralniisi  OpuUCBAYEHA  BUPIMICHHIO  aKTyaJlbHOI  3ajadyl  CydacHOi
o TaIbMOJIOr1i — ONTUMI3AIIll 11arHOCTUKU Ta MPOTHO3YBAHHS OKJIIO311 BEH CITKIBKU
MICTs KapAloXipypriuHuX BTPy4YaHb 3 BUKOPUCTaHHSM IITYYHOrO KpPOBOOOITYy Ha
NIJCTaBl BUBYEHHA (DaKTOpPIB PU3UMKY 1 JIOCHIIPKEHHS MPOTHOCTHYHOI —Ta
MAaTOTEHETUYHOT POJIi MapKepiB 3amajlieHHd Ta eHAOTeNanbHOT JUChYHKII Y
NAIIEHTIB 3 CEPLEBO-CYANHHUMHU 3aXBOPIOBAaHHIMU.

3ag0anns 00CiOHCeHH:

1. Jocmiautu yactoTy okito3iil BeH ciTkiBku (OBC) micis kapaioxipypriqyaux
BTPY4YaHb 3 BUKOPUCTaHHSAM WITYy4yHOro KpoBooOiry (LK) y maimieHTiB 13 cepueBo-
CYJIIMHHUMH 3aXBOPIOBAaHHSMU B HAWOIMKU1 Ta BiIJAICH] TEPMIHHU CIIOCTEPEKECHHS.

2. Jlocmiautu 0COOJMBOCTI PO3BUTKY, KIIHIYHOTO Mepediry Ta YCKJIaJHEHb
OKJIIO31M BEH CITKIBKM TICIsA KapJIlOXIpypriyHUX BTPy4YaHb 13 3aCTOCYBAHHSIM
MITYYHOTO KpOBOOOIry y TAII€HTIB 13 CEPIEBO-CYIMHHUMH 3aXBOPIOBAHHSIMHU B
HaWOIMXKY1 Ta BiJIIaJICHI TEPMIHU CIIOCTEPEKEHHSI.

3. Hocnigutu piBens mapkepiB 3ananeHsst (IL-6 ta IL-8) y cuposariii kpoBi
XBOPHX Ha CEpIIEBO-CY/IMHHI 3aXBOPIOBAHHS 3 OKJIIO31€10 IIEHTPATIBbHOI BEHU CITKIBKH
(IBC) abo 1ii rinok, skuM OyJiM BHKOHAHI KapAiOXipypridyHi BTpPyYaHHS 3
BUKOPUCTAHHSM IITYYHOTO KPOBOOOITY.

4. Jlocmiaut piBeHb Mapkepy eHmgoremanbHoi auchyskmii (VE-C) y

CUPOBATIII KPOBI XBOPUX Ha CEPIIEBO-CYMHHI 3aXBOproBaHHs 3 okito3iero [[BC abo i



TUIOK, SIKUM Oyiud BHKOHAHI KapAlOXIpypridHi BTpy4YaHHS 3 BHUKOPHCTAHHSAM
MITY9HOTO KPOBOOOITY.

5. BuBuutm 3B's30k piBHS MapkepiB 3amanenHs (IL-6 Ta IL-8) Ta
eanoremianbHoi qucdynkiii (VE-C) 3 po3ButkoM oxmro3ii [IBC Ta 1i riok micis
KapJIl0X1pypriyHuX BTPYYaHb 3 BUKOPUCTAHHSM IITYYHOTO KPOBOOOITY Yy XBOPHX 3
CEPLICBO-CYIMHHUMU 3aXBOPIOBAHHSIMH.

6. Po3pobutu mMaTemMaTHuHy MOJENb PU3HMKY PO3BUTKY OKIIO31M BEH CITKIBKH
MICIs KapJAloXipypriyHUX BTPy4YaHb 3 BUKOPHUCTAHHSAM IITYYHOIO KPOBOOOITY Ha
M1JICTaBl OTPUMAHUX JAHUX KJITHIYHUX Ta IMYHOJIOTIYHUX JOCIII/I>)KEHb.

06'exm docnioxcenns: okro3ii BeH ciTkiBku (MKX 10 — H 34.8).

Ilpeomem oocniodcenHs: JIaTHOCTHKA Ta MPOTHO3YBaHHS;, (AKTOPH PU3UKY
PO3BUTKY OKIIO31d BEH CITKIBKM MICJIA  KapAlOXIPYpriyHMX BTpy4aHb 3
BUKOPUCTAHHAM IITYYHOTO KpoBooOiry; mapkepu 3ananenus (IL-6 ta IL-8) ta ix
pIBeHb Yy CHUpOBATIl KpoBi; mapkep enaoremianbHoi nucdyskiii (VE-C) Tta #oro
piBeHb y cupoBartiii kpoBi; 38’5130k IL-6, IL-8 Ta VE-C 3 OKkiI03isiIMU BEH CITKIBKH;
MaTeMaTUYHE MOJICTIOBAHHS PU3UKY PO3BUTKY OKIIIO31d BEH CITKIBKH MICIS
KapJ10XIpypriYHUX BTPYYaHb 3 BUKOPUCTAHHSAM IITYYHOTO KPOBOOOITY.

Memoou Oocniddicenns: 3aralbHOKIIHIUHI, oOdTampMoOTiyHl  (Bi30METpis,
CTaTUYHA aBTOMATH30BaHa MEPUMETPisi, TOHOMETPIis, OIOMIKPOCKOIMIsl, TOHIOCKOIMis,
oTampMOCKOMisi B MPSIMOMY Ta 3BOPOTHBOMY BHUL, (hoTOrpadyBaHHS OYHOrO JHA,
ONTHYHA KOTepEeHTHA ToMorpadis, ONTHYHA KOTepeHTHa ToMmorpadis-anriorpadis),
imyHo(depmenTHi (piBenb IL-6, IL-8 Ta VE-C y cupoBariii KpoBi), CTaTUCTHYHI.

B po3mumi 1 mpeacTaBieHO aHai3  Cy4yacHOi JIiTepaTypu 3a TEMOIO
JTUCEPTAIITHOTO JOCIIKEHHS, 32 pe3yJbTaTaMU SIKOTO BCTAaHOBJICHO, IO OKJIIO31s
[BC po3BuBaethest y 214 oci6 Ha 100 THC. HaceneHHs, NEpeBaXHO B BIlll cTapuie 65
pokiB. Yacrora okmo3ii rimok I[BC cknamae 67,2%, 3 saxux 82,4% - oxmro3sii
BepxHbOoCKpoHeBOi Ttk [[BC. Pu3uk xapaioBacKyJIspHUX 3aXBOPIOBaHb y TAI[I€HTIB

3 TpoMOO30M LIEHTpPalIbHOI BEHW CITKIBKM 3pocTtae 10 40%, mnpu HasIBHOCTI



eJIeKTpoKapaiorpadiyHuX MOpyIIeHb BiH 3pocTae 10 60%. binpmiicts onepariit mpu
IXC BuMarae BUKOPHCTaHHA amapary MITy4yHOro KpoBooOiry. OCHOBHUMU
MPUYMHAMHA PO3BUTKY OKJII031i BEH CITKIBKH TICIS KapAioXIpypriyHUX omeparii 3
BukopuctanHsaMm [IK e cucremna 3amanbHa BIANOBiAb, 110 BUHUKAE TiA 4Yac Ta
OesnocepeIHbO TMICHS omeparii Ta eHaoTenialibHa aAuchyHkis. B Ykpaini He
MPOBOJUIIOCS BUBUYEHHS CYJAMHHUX 3MIH CITKIBKH Ta XOp10iAei, YaCTOTH BUHUKHEHHS
OKJIIO31M CYAHMH CITKIBKH, OCOOJIHMBOCTEH KIIHIKH, (DAKTOPIB PU3HKY, PO MapKepiB
3amajeHHs Ta eHaoTemianbHol AuchyHkiii npu OBC y marieHTiB 3 cepieBo-
CYJMHHUMHM 3aXBOPIOBAHHSIMU MICIS KapA10XIpypriuHuX BTPYYaHb 13 3aCTOCYBaHHSIM
IITY4YHOTO KpOBOOOIry. BUKOHAaHHS TakuxX JAOCHIKEHb € aKTyaJlbHOIO 3a/1a4€lo
Cy4acHO1 O TaJIbMOJIOTTi.

Y po3aini 2 mpeacTaBiieHO ONMUC MaTepialy Ta METOJIB, a TaKOX JHU3alHy
nocmipkeHHs. Ilin cmocrepexkenHsaMm 3Haxomwinocs 394 mamieHta (638 oudeit) 3
OKJIO31sIMU BeH CITKiBkM Ta 0e3 OBC micis kapaioxXipypriyHux BTpy4YaHb 3
3actocyBanHsaMm I1IK.

Y pozauni 3 HABOAATHCS PE3yJIbTAaTH JOCHIIKEHHS XapakTepy, 4YacTOTH 1
0COOJIMBOCTE PO3BUTKY Ta KJIIHIYHOTO NEpediry OKII031M CyIWH CITKIBKH MICIS
Kapaioxipypriuaux Brpydanb 3 LIIK B panHi Ta mi3Hi TepMiHu crioctepexeHHs y 220
narieHTiB (405 oueit). Beranosneno, o yactora OBC micns kapaioxipyprii 3 LK Ha
2 no0y ckiana 0,99%, na 7 100y — 3,95%, uepes 3 micsui — 10,2%, yepe3 6 MicsIIIB —
1,4%. byno BcraHoBieHO, 1m0 Ha 7 J00Yy CIOCTEPIraeThbcs IMEPEBAKHE YpaKEHHS
ritok [IBC 1-ro mopsiaky y 2,22% Bunazaxis, yepe3 3 MicAlll PO3BUBAIUCS OKIIIO31i
ritok [IBC 1l-ro ta 2-ro mopsakiB y 5,4% Tta 3,5% BIiANOBIAHO, 3 OKIIIO31€H0
nepeBaxHo BepxHbo-TeMropaibHoi riku [IBC y 7,3% Bumankis (p<0,05), gepes 6
MmicsiiB okito3ii ritok [IBC 1-ro mopsaky y 0,56%, 3 OKIIO3i€l0 TEpPEeBaXKHO
BepxHbo-TeMmnopasibHoi Tk [[BC y 0,84% BumankiB, ane oTpumani naHi Oynu
craTucTiyHo He 3Hauymi (p>0,05). Cepem BCiX yCKIagHEHb uepe3 3 MicsIll

HalyacTille po3BUBAaBCs MaKyJsipHUN HAOpsK, oro yactoTa ckinana 73% (p<0,05).



3 3zaranmpHoro wuucia Bumagkie OBC HeimeMiyHuii Tun Okiro3ii  OyB
BctanoBieHuit y 70,0%, imemiuanii — y 30,0% Bumaakis. 3a BIKOM 1 CTaTTIO Pi3HUIID
MDK IIMMH TIalliEHTaMXd He OyJio, a CITBBIIHOIICHHS YOJIOBIKH/>KIHKH JIOPIBHIOBAJIO
1:1. Yactora oxmosii rimok [IBC mnepeBaxana wyactoty okmo3iii LIBC vy
criBBigHOIIEHH] 5:1. 3a aHATOMIYHOKO JIOKali3alll€l0 Mpu 000X THMaX OKIIIO31i
nepeBaxana BepxHbo-TeMropaiibHa (58,33% mnpu HeimemiunoMy 1 65,85% mnpu
imemiunomy). Ilpu imemiuHoMy Tumi abCOMIOTHO TEpeBaXkaia OKJII03is TioK 1-ro
nopsiziky (87,88%), a npu HeilleMiYHOMY TOPSJ 3 TAKMMH BiJIMIY€HI OKIIIO31i TUIOK
BC 2-ro (34,18%) 1 3-ro (12,66%) nopsnakiB. JIuCKpUMiHaHTHHI aHaJi3 MOKa3asB,
110 TUI OKJI031i BU3HAYAJIM BiK, HH)KYa FOCTPOTa 30py 1 mopsaok okito3ii rutok [[BC.
3HaueHHS MaJl0 TaKOXX 1 30UIBIICHHS MAaKyJISIpHOTO O00’€My CITKIBKH, IO
BiTOOpakajao pPO3BUTOK MAaKyJIIpHOTO HAOpsKy. PerpeciitHa Moaenb MPOTHO3Y THITY
OKJII031i 32 TOCTPOTOIO 30Dy, MopsiaAKoM okiIro3ii ritok [[BC Ta BikoM Maja TOYHICTh
nporHo3y 82,5%. 3a TepmMiHaMHM BUHHUKHEHHS MDK THUIAMU OKJIIO31l PI3HULA
crtocyBaiacsi TepMminiB 3-7 mi6 (p=0,013) 1 31-60 ni6 (p=0,040), konu OKIIIO3ii
BUHUKAJIM YacTille Ipu HeimeMiunomy turi (y 4,5 pas3u 12,7 pa3u, BIAMOBIIHO).

Posnin 4 mpucesuenuii nocmimxenHto Bmicty IL-6, IL-8 i VE-C y cuposatrii
KpOBI Ta 1iX BIUIMB Ha (OPMYBaHHS OKIIO31d BEH CITKIBKH. JlocmiKkeHHs
npoBoamitocs y 174 xsopux (233 oka) 3 oxmo3ismu [IBC a6o i riiok, 6e3 okmro3iit
CYJIMH CITKIBKU /10, Ta MICJs KapJl0XipypriyHuX BTpydaHb 3 3actocyBaHHsM LK B
paHHI Ta TI3HI TEPMIHM CIHOCTepeKeHHsA. BcTaHOBIEHO, IO MPOBEIACHHS
KapJioxipypriunoi onepariii 3 BukopuctanHsm LK crpusiio 3011bIIeHHIO BMICTY Y
kpoBi IL-6 1 VE-C y 1,1-1,2 pa3u (p<0,05) y nopiBHSIHHI 3 piBHEM A0 omeparlii. 3a
HasiBHOCTI OBC BMicCT 1Iux MapkepiB OyB 301bIeHniA O1bI cyTTEBO (Y 1,7-2,6 pasw;
p<0,001). Bmict IL-8 cyTrTeBO HEe BiApi3HSABCS B KOHTPOJO B 000X rpymnax. 3a
TepMiHAMHM BHHUKHEHHsI OKJIt031i BMicT IL-6 OyB 30isiblIeHHMM MOCTIiHO, ane 0e3
OKJII031T — TUTbKM Ha 2 1 7 noOy cnocrepexxeHHsa. Bwmict IL-8 OyB OuibimiuM npu

BUHHUKHEHH1 OKJIt031i y TepmiH 10 30 nobu, a Bmict VE-C cyrreBo (y 2,0-2,2 pasu;



p<0,001) mepeBunryBaB KOHTPOJh Ha Mi3HIX TepmiHax (micas 30 mobu). Ilpum
MOPIBHAHHI HEIIEMIYHOTO 1 1IIEMIYHOTO TUIIIB OKJIF0311 P13HUIIS BUSBJICHA TIIBKU IS
VE-C, sxuii 6yB BUIIUM IpHU 1IIEMIYHOMY THIIl PU BUHUKHEHHI OKJt0314 Ha 60-90
00y.

[IpoBeneHHsT MaTEMaTUYHOTO aHali3y JIO3BOJIMJIO PO3MOAUIMNTA MapKepu 3a iX
3HAUYIIICTIO 32 TE€pMiHAMU BUHUKHEHHS OKJ031i: [L-6 MaB 3HaueHHs Ha BCIX
tepminax, IL-8 — 3 2 no 60 nobu, a VE-C — 3 30 no6u. Ha Tepminax 30 1 60 16 Bci
MapKkepu Majld 3HA4YeHHs, 0 BiJoOpaka€ TMEPBUHHUMA MONIKO/KYIOUMN BILIUB
3aMajieHHs 1 IPUEIHAHHS Ha [IUX TEPMIHAX €HIOTEMaIbHOI AUCHYHKIIIT.

[IpoBenenHs Kapaioxipypriunux omnepauiii 3 BukopuctanHsm LK Bukmukano
M1JBUIIIEHHS BMICTY 1HTEpJICHKIHIB Y paHHboMy Tiepioi (IL-6 na 2 1 7 nody, a IL-8 —
10 30 gobm), toai ax BMicT VE-C OyB HE3HAuHO MiJABUIICHHWI MPOTIrOM Maibke
BChOro Tiepioay criocrepexxeHHs. 3a HasBHocTi OBC BmicT IL-6 Ha BCix TepmiHax
BUHUKHEHHS OKJII031i OyB 3HauHO BUIUM, BMICT IL-8 — 10 30 no6u, a Bmict VE-C —
O11bIIO Miporo micias 7 gobu. Perpeciiinuii aHami3 mokasas, o udepe3 1-2 nobu
BuHukHeHHss OBC Oyno mpsimo moB’si3aHo 3 BMicToMm y KpoBi IL-6 1 IL-8, na 3-7
100y — 3 BMicToM Tinbku IL-8, Ha 8-30 100y — 3 BMICTOM BCiX MapKepiB, a 3T0JIOM — 3
BmictoM IL-6 1 VE-C. Tounictes mporno3y HasBHocTi abo BiacytHocTi OBC Ha
BIJIMOBITHOMY TEPMiHI 3a PO3pPaXOBaHUMH PErPECIMHUMH MOJIEISIMU CKJIaJae He
meni 78% (p<0,001), o qoBoAUTH BILUIMB MapkepiB Ha po3BuToK OBC.

B po3naini 5 HaBeneHo aHai3 Ta OOroBOpPEHHS Pe3yJIbTaTiB TOCTIKEHHS.

Haykoea nosuzna ompumanux pe3yibmamis.

JlomoBHEH1 HAyKOB1 AaHl NMPO YacTOTYy PO3BUTKY OKJIIO31M BEH CITKIBKH MICIIs
KapJloXipypriyHuX BTpy4aHb 3 3actocyBaHHsM [IIK B panni Ta mi3HI TepMiHH
cnocrepexenHs. Yactora OBC micns kapaioxipypriunux Brpy4dans 3 LK Ha 2 100y
cknana 0,99%, va 7 106y — 3,95%, uepes 3 micsii — 10,2%, gepes 6 micsiis — 1,4%.

JlomoBHEH1 HAyKOBI JaHl MPO OCOOJMBOCTI PO3BUTKY Ta KJIIHIYHOTO TEpediry

OKJIIO31M BEH CITKIBKM TICJs KapJlOXIpypriyHuX BTpPy4YaHb 13 3aCTOCYBAHHSIM



HITYYHOTO KPOBOOOITYy B paHHI Ta Mi3HI TEPMIHU CHOCTEpEKeHHs. BcTaHoBiEeHO, 110
Ha 7 moOy crmoctepiranmocs nepeBaxkae ypaxeHHs rutok [[BC 1 mopsnaky y 2,22%
BUIAJIKIB, yepe3 3 Micsii po3BuBaiivca okimosii ruiok [IBC meprioro Ta gpyroro
nopsnakiB y 5,4% Tta 3,5% BIANOBITHO, 3 OKIIIO3I€I0 IEPEBAXHO BEPXHBO-
temrnopaiibHoi TUku LIBC y 7,3% Bunankis (p<0,05). Cepen Bcix yCKJIaJIHEHb 4Yepes
3 MicsIi HailyacTiie po3BUMBABCS MaKyJSIpHHM HaOpsik, Horo vacrorta ckiaita 73%
(p<0,05).

YTouHeHO JaHl TPO YaCTOTY THUINB OKJIO31i: HEIeMIYHU Tun OyB
BcraHoBieHui y 70,0% Bunazakis, imeMidHuid — y 30,0%. {uckpuMiHaHTHHI aHAII3
MOKa3aB, 10 THUIl OKJIFO31i BU3HAYAIM BIK, HUKYA FOCTPOTA 30pY 1 NOPAJIOK OKIIIO31i
ritok [IBC, a Takox 301JIbIIIEHHSI MaKyJISIPHOTO 00’ €My CITKIBKHU. Perpeciitna Mozenb
MIPOTHO3Y THUITY OKJIIO31i 32 TOCTPOTOIO 30pY, opsiaAkoM okito3ii rutok [[BC ta Bikom
Maja TOYHICTh IPOrHo3y 82,5%.

Bnepiie BcTaHOBIEHO, IO MPOBEACHHS KapAIOXIPYpridyHUX oOIepaiin 3
BukopuctansasM LK cnpusuio 36inemenHto Bmicty y kposi IL-6 i VE-C (y 1,1-1,2
pasu; p<0,05) y nmopiBHSHHI 3 piBHEM J10 onepariii. 3a HasBHOCTI OBC BMicT MapkepiB
O0yB cyTtTeBO 30uIbIIeHUH (y 1,7-2,6 pa3u; p<0,001); na BunuxHenns OBC Ha Bcix
TepMiHax crocTtepekenHs maB BB IL-6, IL-8 — 3 2 no 60 mobu, a VE-C — 3 30
100U, 10 BiI0OpaXkae MEPBUHHUMN MOMIKO/DKYIOUYNI BIUIMB 3arajeHHs 1 TPUETHAHHS
Ha MI3HIX TepMIHAaX €HAO0TeNanbHOi AUCPYHKIi. TOUYHICTh MPOTHO3Y HAABHOCTI a0
BizicyTHocTi OBC Ha BIAMOBITHOMY TEpPMiHI 3a PO3PAXOBAHUMHU PETrpeciiHUMU
MozensiMu ckiagae He MeHm 78% (p<0,001), mo AOBOAUTH BIUIUB MapKepiB Ha
posButok OBC.

Ilpaxmuune 3nauenns ompumanux pe3ynomamis. PEKOMEHIYETbCS B IPAKTUYHIM
poboTi JNiKaps-odTaibMoJiora JOCHIKEHHS MapKepiB 3amajieHHs Ta €HA0Tel1albHOl
nuchyHKINI, TWIO0 JO3BOJIAE MPOTHO3yBaTH pu3uk po3Butky OBC  mpum
KapaioxXipypriyaux BTpydaHHsx 3 BukopuctanHsm LK. I[TigBumenus piBHiB IL-6 y

1,6 — 3,5 pasu, IL-8 y 1,4 — 1,8 pasu ta VE-C y 2,0 — 2,2 pa3u cnpusie po3BUTKY



OKJIIO31M BeH CITKIBKH B 16,54% BHUManKiB Mpu TEPMiHI CIIOCTEPEKEHHS 6 MiCSIIIB
(p<0,01).
Kniouogi cnosa: okiio3isa BEH CITKIBKH, Kap10XipypridyHe BTPyYaHHS, IITYYHHUH

kpoBooOir, IL-6, IL-8, VE-cadherin, miarHocTrka, IpOrHO3yBaHHS.



ANNOTATION

Venediktova O. A. Optimizing the diagnosis and prediction of retinal vein
occlusion following cardiac surgery using cardiopulmonary bypass. — Qualified
scientific work on the rights of the manuscript.

The dissertation for the degree of a Doctor of Philosophy in the field of
knowledge 22 Health, specialty 222 Medicine. — Shupyk National University of
Health of Ukraine of the Ministry of Health of Ukraine, Kyiv, 2021.

The dissertation is devoted to resolving the actual problem of modern
ophthalmology - optimization of diagnostics and prediction of retinal vein occlusion
after cardiac surgery using cardiopulmonary bypass, based on the research on risk
factors as well as prognostic and pathogenetic role of markers, indicative of
inflammation and endothelial dysfunction in patients with cardiovascular diseases.

Objectives of the study:

1. Investigate the frequency of retinal vein occlusion (RVO) and its
complications after cardiac surgery using cardiopulmonary bypass (CB) in patients
with cardiovascular diseases during the short-term and long-term follow-up.

2. To investigate the features of the pathogenesis, progression and
complications of retinal vascular occlusion after cardiac surgery using
cardiopulmonary bypass in patients with cardiovascular diseases during the short-term
and long-term follow-up.

3. To investigate the level of inflammatory markers (IL-6 and 1L-8) in the blood
serum of patients with coronary heart disease with central retinal vein occlusion
(CRVO) or its branches, who underwent cardiac surgery using cardiopulmonary
bypass.

4. To investigate the level of the marker of endothelial dysfunction (VE-C) in
the blood serum of patients with cardiovascular diseases with CRVO, or occlusion of
its branches, who underwent cardiac surgery using cardiopulmonary bypass.

5. To study the correlation between the level of inflammatory markers (IL-6



and IL-8) and endothelial dysfunction (VE-C) with the development of CRVO and
occlusion of its branches after cardiac surgery using cardiopulmonary bypass in
patients with cardiovascular diseases.

6. To develop a mathematical risk model for retinal vein occlusion after cardiac
surgery using cardiopulmonary bypass, based on the data of clinical and
immunological studies.

Study object: retinal vein occlusion (WCD 10 — H 34.8).

Study subject: diagnosis and prediction; risk factors for retinal vein occlusion
after cardiac surgery using cardiopulmonary bypass; inflammatory markers (IL-6 and
IL-8) and their level in the blood; marker of endothelial dysfunction (VE-C) and its
level in the blood; correlation between IL-6, IL-8, VE-C and retinal vein occlusion;
mathematical risk modeling for retinal vein occlusion after cardiac surgery using
cardiopulmonary bypass.

Research methods: general clinical, ophthalmological (visometry, threshold
static automated perimetry, tonometry, slit lamp biomicroscopy, direct and indirect
ophthalmoscopy, fundus photography, optical coherence tomography, optical
coherence tomography-angiography), enzyme-linked immunosorbent assay (level of
IL-6, IL-8 and VE-C in the blood serum), statistical.

Chapter 1 represents the analysis of the current literature on the topic of
dissertation research, which evidenced that CRVO occurs in 214 people per 100,000
population, mostly after 65 years of age. The frequency of occlusion of the branches
of the central retinal vein (CRV) is 67.2%, of which 82.4% is the occlusion of the
superior temporal branch of the CRV. The cardiovascular risk in patients with CRVO
increases to 40%, in the presence of ECG abnormalities, it increases to 60%. Most
types of cardiac surgery require the use of cardiopulmonary bypass. The main reasons
for the development of retinal vein occlusion after cardiac surgery using CPB are the
systemic inflammatory response, that occurs during and immediately after surgery,

and endothelial dysfunction. In Ukraine, there was no study of vascular changes in the



retina and the choroid, the incidence of retinal occlusion, clinical features, risk factors,
the role of markers of inflammation and endothelial dysfunction in retinal vein
occlusions in patients with cardiovascular disease after cardiac surgery using
cardiopulmonary bypass. Performing such research is an actual challenge of modern
ophthalmology.

Chapter 2 describes the materials and methods, as well as the design of the study.
We observed 394 patients (638 eyes) with retinal vein occlusion and without RVO
after cardiac surgery with cardiopulmonary bypass.

Chapter 3 represents the results of the study of patterns, frequency and features
of the pathogenesis and progression of RVO after cardiac surgery using CPB during
the short-term and long-term follow-up in 220 patients (405 eyes). It was found that
the frequency of retinal vein occlusion after cardiac surgery using cardiopulmonary
bypass after 2 days was 0.99%, after 7 days — 3.95%, after 3 months — 10.2%, after 6
months — 1.4%. Also, after cardiac surgery using CPB, it was found that on the 7th
day there is a predominant lesion of the first order vessels of the CRV in 2.22% of
cases, occlusion of the first-to-second order vessels of the CRV occurred in 5.4% and
3.5% after 3 months, respectively, with the predominant occlusion of the superior
temporal branch of the CRV in 7.3% of cases (p<0.05), occlusion of the first order
vessels of CRV in 0.56% after 6 months, with the predominant occlusion of the upper
temporal branch of the CRV in 0.84% of cases, but the data, obtained, were not
statistically significant (p>0.05). Among all complications after 3 months, macular
edema was the most common, its incidence was 73% (p<0.05).

Nonischemic type of occlusion was found in 70.0%, ischemic — in 30.0% of
cases of the total number of cases of retinal vein occlusion. There were no differences
in age and sex between these patients, and the male/female ratio was 1:1. The
frequency of occlusion of CRV branches exceeded the frequency of CRVO with the
ratio 5:1. Among the sites in both types of occlusion the upper temporal prevailed

(58.33% in non-ischemic and 65.85% in ischemic). In case of ischemic type, the



occlusion of the first order vessels (87.88%) absolutely prevailed, and in case of
nonischemic the occlusion of CRV branches of the 2nd (34.18%) and 3rd (12.66%)
orders were worth noting. Discriminant analysis showed that the type of occlusion
was predetermined by age, lower visual acuity and the vessel order of CRV occlusion.
An increase in the macular volume of the retina was also important, reflecting the
development of macular edema. The regression model of the prediction of the
occlusion type depending on the visual acuity, vessel order of CRV occlusion and age
had a prediction accuracy of 82.5%. In terms of occurrence between the types of
occlusion, the difference was related to the terms of 3-7 days (p=0.013) and 31-60
days (p=0.040), when occlusions were more likely to occur in case of nonischemic
type (4.5 times and 2.7 times, respectively).

Chapter 4 is devoted to the study of the levels of IL-6, IL-8 and VE-C in the
serum and their effect on the pathogenesis of retinal vein occlusion. The study was
performed in 174 patients (233 eyes) with occlusion of the CRV or its branches,
without occlusion of retinal vessels before and after cardiac surgery using
cardiopulmonary bypass during the short-term and long-term follow-up. It was found
that cardiac surgery using CPB contributed to an increase in blood levels of IL-6 and
VE-C in 1.1-1.2 times (p<0.05) as compared to the level before surgery. In the
presence of retinal vein occlusion, the level of these markers was increased more
significantly (1.7-2.6 times; p<0.001). The level of IL-8 did not differ significantly
from the control in both groups. In terms of occlusion, the level of IL-6 was
constantly increased, but without occlusion - only on the 2nd and 7th day of the
follow-up. The level of IL-8 was higher when occlusion occurred up to 30 days, and
the level of VE-C significantly (2.0-2.2 times; p<0.001) exceeded values of the
control at a later date (after 30 days). When comparing nonischemic and ischemic
types of occlusion, the difference was found only for VE-C, which was higher in case
of the ischemic type when occlusion occurred within the period of 60-90 days.

Mathematical analysis allowed to distribute the markers according to their importance



in terms of occlusion: IL-6 was important at all times, IL-8 - from 2 to 60 days, and
VE-C - from 30 days. At 30 and 60 days, all markers had the value that reflected the
primary damaging effects of inflammation and the association of endothelial
dysfunction at this time. Cardiac surgery using CPB caused an increase in interleukin
levels in the early period (IL-6 on days 2 and 7, and IL-8 - up to 30 days), while the
level of VE-C was slightly increased during almost the entire observation period. In
the presence of RVO, the level of IL-6 was significantly higher at all stages of
occlusion, the level of IL-8 - up to 30 days, and the level of VE-C — to a greater extent
after 7 days.

Regression analysis showed that, after 1-2 days, the occurrence of RVO was
directly related to the level of IL-6 and IL-8 in blood, for 3-7 days — with the level of
only IL-8, for 8-30 days - with the level of all markers, and later — to the level of IL-6
and VE-C. The prediction accuracy of the presence or absence of RVO at the
appropriate term according to the calculated regression models is not less than 78%
(p<0.001), which proves the marker influence on the development of RVO.

Chapter 5 provides the analysis and discussion of the study results.

Scientific novelty of the obtained results. Scientific data on the frequency of
RVO after cardiac surgery using cardiopulmonary bypass at early and late stages of
the follow-up have been updated. The frequency of retinal vein occlusion after cardiac
surgery with CPB on the 2" day was 0.99%, on the 7" day — 3.95%, after 3 months —
10.2%, after 6 months — 1.4%.

Scientific data on the features of the pathogenesis and progression of RVO after
cardiac surgery using CPB at early and late stages of the follow-up have been
updated. It was found that on the 7" day there was a predominant lesion of the first
order vessels of the central retinal vein in 2.22% of cases, occlusions of the first-to-
second order vessels of the central retinal vein occurred in 5.4% and 3.5%,
respectively, after 3 months with the predominant occlusion of the upper temporal
branch of the CRV in 7.3% of cases (p<0.05).Macular edema typically developed



among all complications after 3 months, its frequency was 73% (p<0.05). The data on
the frequency of occlusion types were updated: nonischemic type was detected in
70.0% of cases, ischemic — in 30.0%. Discriminant analysis showed that the type of
occlusion was predetermined by age, lower visual acuity and the occlusion order of
the branches belonging to the central retinal vein, as well as an increase in macular
volume of the retina. The regression model for the prediction of the occlusion type by
visual acuity, the occlusion order of the branches belonging to the CRV and age had
an accuracy of 82.5%. For the first time it was found that cardiac surgery using
cardiopulmonary bypass contributed to an increase in blood levels of IL-6 and VE-C
(1.1-1.2 times; p<0.05) as compared with the level before surgery. In the presence of
RVO, markers levels were significantly increased (1.7-2.6 times; p<0.001); The
occurrence of RVO in all follow-up cases was influenced by IL-6, IL-8 - from 2 to 60
days, and VE-C — from 30 days, which reflects the primary damaging effects of
inflammation and association with endothelial dysfunction at late stages. The
prediction accuracy of the presence or absence of RVO at the appropriate terms
according to the calculated regression models is not less than 78% (p <0.001), which
proves the influence of markers on the development of RVO.

The practical significance of the results. In real-case scenarios, it is
recommended for ophthalmologists to investigate the markers of inflammation and
endothelial dysfunction, which allows to predict the risk of developing RVO in case
of cardiac surgery using CPB. An increase in blood levels of IL-6 by 1,6-3,5 times,
IL-8 by 1,4-1,8 times and VE-C by 2,0-2,2 times promotes the development of
occlusion of retinal veins in 16,54% cases when the follow-up period comes to 6
months (p<0,01).

Publications. The main results of the dissertation are represented in 19 scientific
publications. Of these, 4 works are the articles in journals in accordance with the "List
of scientific professional publications of Ukraine, which may publish the results of

dissertations for the degree of doctor and candidate of sciences, and doctor of



philosophy" and 1 article in a foreign journal, in which direction the dissertation is
prepared; 14 works are the abstracts in the materials of scientific and practical
conferences.
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