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Monimopdpiam HykneoTnaHoi nocnigoBHocTi reHa IFNL4 (rs12979860) y
nauieHTiB 3 reprneTM4HNM KepaTUTom nicna nepeHeceHoro COVID-19

Cepepa K. B. ', kaHa. mea. Hayk; FopogHa O. B. 2, kaHa. 6ion. Hayk; HeuunopeHko M. B. 2, kaHa. Gion. Hayk;
Opoxckuna I 1. 1, g-p men. Hayk, npodpecop; NiBwuub J1. A. 2, o-p 6ion. Hayk, npocdecop

T Y «IHCTUTYT 04HMX XxBOPOG Ta TKaHWHHOI Tepanii iM. B.M.®inatosa HAMH Ykpainn», Ogeca (Ykpaina)
2 lHcTUTYT MonekynsipHoi Gionorii i reHeTuk HAH Ykpainn, Knis (Ykpaina)

IFNL4 rs12979860 polymorphism in patients with herpetic keratitis and a history

of COVID-19

Sereda K. V. ', Gorodna O. V. 2 Nechyporenko M. V 2, Drozhzhyna G. I. !, Livshits L. A. ?

' Sl “The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine”,

Odesa (Ukraine)

2 |nstitute of Molecular Biology and Genetics, National Academy of Sciences of Ukraine, Kyiv (Ukraine)

Pe3tome

Mema.  Busuumu moxciueuil 36’5130k nOMMOp@Iamie
C/T rs12979860 eena IFNL4 30 cxunvhicmio 00 po36umky
eepnemuunoeo kepamumy (I'K) y ocio nicis nepenecenoco
COVID-19.

Mamepian ma memoou. Bcvoeo npoananizosano 50 ouet
v 50 xeopux y 3aeanvuiii epyni nayienmis iz I'K (n=50), wo
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possunyecs nicaa nepenecenoi COVID-19 ingpexyii. Ipyna
obcmedicenns exniouana. a) xeopi 3 nepsunnum I'K nicis ne-
penecenozo COVID-19 (n=16) ma 6) xeopi 3 peyuousom I'K
nicasn neperecenoco COVID-19 (n=34). I'enomun nayieuma
3a nonimopismom zena IFNL4 (rs12979860), susnauascs
Memoodom nonimepasHoi nanyioeoeoi peaxyii (I1JIP) y peanv-
HOMY 4aCi 3 BUKOPUCTNAHHAM (IIIYOPECYEHMHO MIYeHUX 30HOI6
TagMan. 3a donomocoro ananizy kpueux amniigikayii 6yno
OMPUMAHO 6CI NONIMOPEHI 6apianmu 3a OOHOHYKAEOMUOHUM
sapianmom C/T rs12979860 eena cena IFNL4 (CC, CT, TT).
s ananizy 6yno 6uKopucmano Oami 2eHOMUNYGAHHs 2pynu
nopienauHs (n=73), wo 6KIUALIA ICIHOK, AKI nepeHeciu
COVID-19 piznoco cmyneHs mANCKOCMI Ma He MAlu npossie
ouHux x60pod, ezami 3 npoexkmy N 0120U104508. B sixocmi
KOHmMpOo 0110 6UKOPUCIAHO OAHT 2eHOMUNYSAHHS 0Ci0 no-
nyasayitiHoi konmponvroi epynu (n=100), saxi 6ynu ompuma-
Hi 3 Oasu oanux 1abopamopii eenomiku 1100uny Incmumyny
Mmonexynapuoi 6ionoeii ma ecenemurxu HAH Ykpainu. L]i epynu
BKIIOUANU 300POBUX HECNOPIOHEHUX THOUGIOI6 3 Pi3HUX pe2io-
Hig Yxpainu.

Pesynomamu. B pesynomami nopieHANbHO20 AHANIZY
PO3NOOLNY 2eHOMUNI8 Ma NONIMOPEDHUX 8aAPIAHMIE MIJNC [H-
ougioamu 3 epynu obcmedicenns: 1) epynoio nopisusamnna; 2)
KOHMPOIbHOIO 2pynu 3a Kpumepiem Piwepa — 6yno ompuma-
HO cmamucmu4no 3nauywly giominnicme (p<0,05). [looionuii
NOPIGHATLHUL AHALI3 NPOBOOUTIU MIdNC THOUBIOAMU 3 2PYNU 3
peyuougyrouum I'K ma xonmponsnoio epynorwo. Yacmoma 2o-
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mozueomrnoeo eenomuny CC 6yna 8ipociono euwjoro y epyni
nayieumie 3 I'K.

Bucnoeku. Bcmanogneno acoyiayiio 20M03ucomHux 2eHo-
munie CC (rs12979860) cena IFNL4 3 po3gumkom peyuousy-
104020 2epnemuynoeo kepamumy. Anenv C modcna posenaoa-
MU 6 AKOCMI 2eHEMUUHO20 MAPKepa CNAOKO80I CXUTbHOCHI
000 PUUKY PO3GUMKY 2EPNEMUUHO20 Kepamumy y 0cio, o
nepenecau COVID-19.

Knirouoei cnosa: cepnemuunuii kepamum, COVID-19, no-
aimopizm eena, IFNL4, poziska

Abstract

Purpose: To investigate a possible association between
IFNL4 rs12979860 variants and susceptibility to herpetic
keratitis (HK) in individuals with a history of COVID-19.

Material and Methods: The study group included 50
eyes in 50 patients with HK and a history of COVID-19 (16
patients with primary HK and 34 patients with recurrent
HK). Patients were genotyped for IFNL4 rs12979860
using Tagman probe real-time polymerase chain reaction.
Analysis of amplification curves was performed to obtain all
polymorphic variants of IFNL4 SNP rs12979860. Genotyping
data of the comparison group (n = 73; women with a history

Betyn

lepnernynnii keparut (I'K) 3amumaerbes omHiero 3
OCHOBHUX ITPUYHH 3HIKEHHS TOCTPOTH 30pY Ta € aKTyallb-
HOIO TPOOJIEMOI0 O(PTAIBMONOTi, OCOOIMBO y KOHTEKCTI
naageMii COVID-19. ImyHHI nopymieHHs, CIpHYHHEH] Bi-
pycom SARS-CoV-2, MOXyTb IPOBOKYBAaTH PEAKTHBALIIIO
JMATEHTHUX BipyCHHX iH(EKIiH, 30KpeMa reprneTnyHoi [1,
2].

OnHi€I0 3 OCHOBHUX MPHYUH 1H(EKIIHHOI CIIMOTH
B pO3BHHEHUX KpaiHax € reprmerudHuii keparut (I'K),
CIOpUYHHEHUH BipycoM mpoctoro reprecy | tumy (BIIT-
1) [3-6]. Sxmo npu nepBuaHOMY ['K HaiiOinpm gactum
YPa)KEHHSIM POTIBKH € ITOBEPXHEBUII KEpaTUT, TO NPH pe-
IUINBI 3aXBOproBaHHA y 20—48% BHIIAJKIB pO3BUBAETHCS
crpomanpanid ['K Ta enporeniit [7]. ChoromHi cTpoMaltb-
Huii ['K € omHiero 3 HaifgacTimmx (GopM peruanBYIHOYO1
OYHOI 1H(EKIIi1, IKa aCOIIFOETHCS 3 HAMOLIBIIIO BTPATOIO
30py [8].

KopoHnaBipycHa xBopo®a — iH(QEKIliiiHe 3aXBOpIO-
BaHHS, [0 MOXKE CYIPOBOUKYBATHCS PO3BHUTKOM OYHHX
NIPOSIBIB, 30KpeMa: KOH IOHKTHMBITOM, TE€pPEAHIM yBeiToM,
CKJIEpPOYBEITOM, PEaKTHBAII€I0 XPOHIYHOTO IEPEeIHBOTO
yBeiTy, BITPUTOM, ITaHYBEITOM, KPOBOBHJIMBAMH B CITKiB-
KY, OKJIFO31€10 apTepiil Ta BEH CITKiBKU, MYIETH()OKAITEHIM
XOPIOPETHHITOM 1 IIEHTPAIHHOI CEPO3HOI0 XOPIOPETHHO-
natiero [9-13]. ¥V nocmimkenni Wu et al. [14] BcTtaHOB-
sieHo, mo noHax 30% marnientis 3 COVID-19 manu ouni
nposieu. Bimomo, mo COVID-19 moxe cnpusta 3aro-
CTPEHHIO XPOHIYHHX IHPEKIITHIX 3aXBOPIOBAaHb, 30KpeMa
OB’ s13aHUX 13 reprecBipycamu. Onucano okpeMi BUMa-
K{ PO3BHUTKY Te€pHETUYHOTO KEPaTUTy IIiJ 4ac aKTHBHOI

of COVID-19 of various severity but without manifestations
of eye disease during hospitalization for COVID-19) were
available from project N 0120U104508 and were used for
analysis in this study. Genotyping data of the population
control group (n = 100) were available from the database
of the Human Genomics Laboratory, Institute of Molecular
Biology and Genetics, National Academy of Sciences of
Ukraine and were used as controls. These groups included
healthy individuals from various Ukrainian regions who were
not related to each other.

Results: Fisher exact test showed a significant difference
(p < 0.05) in the distribution of genotypes and polymorphic
variants (alleles) between the study group and the comparison
group and between the study group and the control group.
We compared the distribution of genotype and alleles for
rs12979860 between patients with recurrent HK and the
control group. The homozygous (CC) genotype of rs12979860
was significantly more common in patients with HK.

Conclusion: We found an association between the
homozygous CC genotype of IFNL4 (SNP rs12979860) with
recurrent HK. The C allele could be viewed as a genetic
marker of inherited predisposition to HK in individuals with
a history of COVID-19.

Keywords: herpetic keratitis, COVID-19, gene polymorphism,
IFNL4, cornea.

tasu COVID-19, mo, #iMmoBipHO, OyII0 3yMOBJIEHO peakx-
TUBAIII€I0 BipycCy IpocToro reprecy [15].

IMyHHa cHcTeMa MAIliEHTIB 3 TOHKKAM Tepebirom
COVID-19 xapakTepu3yeTbcsi iMyHOCYIIPECi€l0, 3HUKEH-
HAM piBHA T-TiMQOIUTIB Ta MPUPOAHUK KIITHH-KIIEPIB, a
TaKOX CHHIPOMOM «LUTOKIHOBOTO IITOPMY». Takuii cTan
€ TOBOITI CIPUATIANBHM 1is1 peaktuBamii BII-1. V po6oTi
Majtanova et al. [3] omrcano m'ATh KIIHIYHUX BHITAIKIB
TepIETUYHOTO KEPATHTy Y MAII€HTIB 3 IiATBEPIKCHUM
COVID-19. ABropu mpHITyCcKarTh, 1o iHpekmis SARS-
CoV-2 moxe OyTu (haKTOpOM PHU3HKY PO3BHUTKY TepIie-
TUYHOTO KepaTuTy abo OyTH MOTEHIIITHUM aKTHBaTOPOM
IbOT'0 3aXBOPIOBAHHSI.

OKpiM 30BHIITHIX YNHHUKIB, 3HAYHY POJIb Y Bapiabeih-
HOCTI KIIiHIYHOTO Tepediry iHQEeKIifHNX 3aXBOPIOBAHBb
BiJIITparOTh TeHETUYHI 0COOMMBOCTI marieHTa. Komrek-
CHE BUBUCHHSI B3a€MO3B 3Ky MiX KIIHIYHUMH TIPOSIBAMHU
TepIEeTHIHOTO KepaTtuty, nepeneceHnM COVID-19 Ta re-
HETHYHUMH OCOOJTHMBOCTSIMH OpPTaHi3My POOHUTH HOTO ak-
TyaJbHHUM Y IIEPCOHANII30BAHOMY ITiJIXOM1 A0 TIarHOCTHKH,
JKyBaHHS Ta IPOQLIAKTHKHI IIEOTO 3aXBOPIOBAHHS.

Iarepdepornu (IFNs) BBaXkaroThbCs EPIIIOIO JIIHIETO 3a-
XHUCTY BiJl MATOTEHIB, y TOMY YHCJI PECIpaTOpHUX Bipy-
ciB. Ilix wac iHimiamii mpoTHBiIpYCHOI IMyHHOI BiIMOBIIi,
IFNs BimirparoTh BaKJIHBY POJIb y MPUTHIYEHHI BipyCHOT
peruTiKalii, HaJxeXaqu JO CHCTEMH BPOPKEHOTO IMyHITe-
TY, Ta BOJHOYAC BIUTMBAIOTH Ha ()OPMYBaHHS aallTHBHOTO
imyHitety [16, 17]. ¥ npomy mporeci 6epyTh y4acTsb 1Ba
ocHoBHi TimH IFN: trm I (IFN-I) Ta Tum 111 (IFN-IIT), Ta-
ko Bigomuit sik IFN-A (IFNL) [18].

6
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JocnimKeHH TEeHeTHYHOTO TOomiMop(hizMy HyKIIe-
OTHAHOI TOCTIIOBHOCTI TeHa, mo komye IFNL, mamamm
JIOKa3| TOTO, IO moiMopdHmiA BapiaHT rs12979860 aco-
miffoBaHUH 31 IMBHUIKICTIO KIIIpeHCY Bipycy rematuty C
(HCV) ta inmmx PHK-Bipycis [19]. B Hammx nonepeaHix
JOCTIKCHHSAX, a TAKOXK B JOCIIKCHHSAX IHIINX aBTOPIB
OyJI0 BCTAaHOBJICHO, IO M MOJMIMOpP(HHUN BapiaHT aco-
miffoBaHUH 13 BIATOBIAMIO HAa TEPaIlilo MEeTiThbOBAaHUM iH-
TepdepoHoM y marieHTiB 3 XpoHiyHnM renarutom C [20].
Griffiths et al. [21] Takoxx TOKa3amm, IO PiBeHBb EKCTIPeCii
rera IFNL4, a Takox BapiaaTu mosimopdizmy rs12979860
acoIifioBaHi 3 peIUANBOM Ta TSHKKICTIO TIEpeOiry peruin-
BYF04Oi iH(EeKIIii, CHPUIMHEHOI BipyCOM MPOCTOTO TepIie-
cy l-ro tumy (BIII-1). BogHodac HasiBHI TaHi CBim9aTh,
10 rs12979860 He BU3HAYA€E CIPUHHATINBICTD 0 iHPIKY-
BaHHS, a TIEpeIyCiM TMOB’A3aHUH 13 MIBUAKICTIO KIIIPEHCY
BipYCY Ta TSIKKICTIO TIepe0iry.

3 omAAy Ha 1€, MU TPHUITYCKAEMO, IO TTOIIMOPhHIIA
BapiaHT 1512979860 MoxkHA PO3TILAATH, SK MEPCICKTUB-
HUH TeHeTUYHUHN MapKep CMaJKOBOI CXIITFHOCTI 10 Pi3HO-
TO CTYTEHS TSDKKOCTI Iepediry BipyCHOTO 3aXBOPIOBAHHS,
1, 30kpema, KITiHigHOTO (heHOTHITY Yy marieHTiB 3 ['K micis
nepeHeceHoro 3axsoproBanHs Ha COVID-19. BpaxoByto-
YW iCHYIOUYl Ha CHOTOAHI JaHi, MH CKOHIICHTPYBAJI CBOE
JOCTI/KSHHS Ha BUBYCHHI acoIiaIlii Mi>k (QYHKIIOHATHHO
3HAYYIIUMH BapiaHTaMH MOTIMOP(]i3My HYKICOTHIHOI
mocnigoBHocTi reHa [FNL4 31 CXWIBHICTIO IO PO3BH-
TKy TepIETHYHOTO KePaTUTY y OCI0 MiCiIsI IepeHeceHOro
COVID-19.

Meta. Bupunti MOXIHBHU 3B’S30K MOITIMOpP(]i3MiB
C/T 1512979860 rena IFNL4 3i cXWIBpHICTIO IO PO3BHU-
TKy TepIETHYHOTO KePaTUTY y OCi0 MiciIsl TIepeHeCceHOro
COVID-19.

Marepian Ta meToam gocnigkeHHs

Berporo mpoanamizoBano 50 odeil y 3aranbpHii rpymi
natienTiB i3 'K (n=50), mo po3BuHYBCS Iicis IepeHece-
HOoi COVID-19 indexkuii. B rpymy o0cTekeHHS BXOIUIN:
a) xBopi 3 mepBuHENM [ K mricis nepereceroro COVID-19
(n=16) Ta 0) xBopi 3 peruauBoM ['K micns mepeHeceHoro
COVID-19 (n=34). Cepenniii Bik B 000X Tpymax CKJIaB 55
pokiB (SD14,8). [lng mpoBeneHHs TaHOTO TOCIiIKCHHS
Oyi0 3milicHeHO BinOip 3pa3KiB MiTBHOI KpoBi y 50 marti-
€HTIB, SKI 3HAXOAWIHNCA Ha CTAaIllOHAPHOMY JIKYBaHHI y
Binmini marosorii poriBku Y «HCTHTYT O4HUX XBOPOO i
TkaHUHHOI Tepamil iM. B. T1. ®imaroa HAMH VYkpaiam»
micisg nepeHeceroro COVID-19.

Kputepii BrimroueHHs y nocuimkeHHs: xBopi 3 ['K,
SIKAIl PO3BUHYBCS TICIIsl IEPEHECEHOr0 3aXBOPIOBAHHS HA
COVID-19. Kputepii BUKITIOUCHHS: HASBHICTH I[yKPOBOTO
niabeTy, ayTOIMyHHHX 3aXBOPIOBaHb a00 CTaHiB, IO CY-
MIPOBOJIKYIOTECS IMYHOCYTIPECIETO.

Hus minrBepmxerHs ¢dakrty mepenecenass COVID-19
iHGexmnii Bu3Hauanu piBHI aHTHUTIN IgG 1O cmaifkoBoro
6inky (S-RBD) xoponasipyca SARS-CoV-2 (COVID-19)
y BeHO3Hil kpoBi. PedhepenTHi 3HaueHHs craHoBmiH: 40—

50 AU/ml — morpanudHa «cipa» 30Ha, >50 AU/ml — mo-
3UTUBHHM.

3a cryneneM TsoxKocTi repediry COVID-19 marienTis
Oy70 TomiIeHo Ha ABi Ipymu: JeTKuid mepeOir (0e3 mHeB-
MOHIi) Ta cepenHbO-BaXKUU TMepedir (3 THEBMOHI€I0 0e3
peanimariii) [22].

3a KIiHIYHOIO (POPMOIO ypakKeHHS POTiBKH BH3HAYAIH
emiTenianbHU qepesornoniouuit 'K, crpomansHmii He He-
kpotusytounii 'K Ta BupaskoBo-Hekpornunuit 'K (3rigHo
no knmacudikamii Liesegang, TJ, 1999) [23].

Jnsa ananmizy Oylto BUKOPHCTAHO JaHi TeHOTHUITYBaHHS
TPy MOPiBHAHHS (n=73), 110 BKIII0YaIa KIHOK, SKi IIepe-
Hecin COVID-19 pi3HOTO CTyTIeHS TSHKKOCTI Ta HE Malli
MIPOSIBIB OYHUX XBOPOO, B34Ti 3 poekty N 0120U104508.
B sxocTi KOHTpOmO OyII0 BHKOPUCTAHO IaHi TEHOTHUILY-
BaHHI 0CI0 MOMyIAMiitHOI KOHTponpHOI Tpymu (n=100),
sKi Oynm oTpuMaHi 3 0a3u JaHWX JTadopaTopii TEHOMIKH
JOMUHA [HCTUTYTY MONEKYIApHOi OioNorii Ta TeHETHKH
HAH Vxpaiau. Lli rpynu BKITIOYaIH 3M0POBUX HECTIOPiI-
HEHUX IHIUBIAIB 3 PI3HUX PETioHIB YKpaiHM.

TakuM 9UHOM, B IOCIHIIKEHHS OyJI0 BKIIOYEHO: TPY-
mma 0OCTeXKEHHS, B SIKy YBIMIIIIH MAIli€HTH 3 TePIIETUIHUM
KepaTuToM i B aHaMHe3i Manu nepeHecennit COVID-19;
rpyIia MOpiBHAHHS Ta IrPyIia MOMYIAifHOTO KOHTPOJIIO.

3a0ip mimpHOI kpoBi s Buaineras JJHK 3 meiikoruris
nepudepiiinoi kposi 3 BukopuctanasiM EJITA (anTnkoa-
TYISHT) TPOBOIUBCA 3 JOTPUMAHHSIM OCHOBHHX IPaBHII
Oioeruku. [TnceMoBa iHpOpPMOBaHa 3ro1a Ha MPOBEACHHS
JTAHOTO TOCIIPKEHHS Oyjia OTpMMaHa BiJ KOKHOTO Tarli-
enta. [nsa 3abe3neueHHs imeHTH(IiKAMii Ta 30epekeHHS
aHOHIMHOCTI OyJI0 BBeIeHO HOMEHKIATypy 3pa3kiB JJHK,
III0 BKJTFOYAJIO YHCIOBHH Kof. [IpoTokomn gocmimkeHHs OyB
po3mISHYTHI 1 cxBaneHui KomiteTom 3 mutans etuku Y
«lHCTHTYT OUHMX XBOpOO 1 TKaHmHHOI Tepamii im. B. II.
®imatoBa HAMH VYkpaiam» (08.09.2025/Nel).

lenotun marieHta 3a momimMopdizmom reHa IFNL4
(rs12979860) Bm3HAYaBCSI METOAOM TMONIMEpa3HOI JaH-
moroBoi peaxtii (IIJIP) y peampHOMYy dWaci 3 BHKOpHC-
TaHHSAM (IyopecieHTHO MideHuX 30HAIB TaqMan [24].
Habip pearentiB misa rerotumryBanHs 1s12979860 Bupo0O-
aunrBa «Thermo Fisher Scientificy (CILA). IpuaImm
Il monArae y ToMy, ImIo mix Jac amrumidixamii ¢pepmeHt
Taq AHK-momimepasa, 3aBIsku cBoiil 5’—3’ HykIieasHii
aKTUBHOCTI, PyHHY€ 30H/, KUl 3B’3aBCS 3 KOMILICMEH-
taproto ainsHKoro JJHK, mo cnpuunHse BimoKpeMIIeHHS
penoprepHoro Qiyopoxpomy (Hanpukian, FAM a6o VIC)
Bin racmwibHOTO (TAMRA). YHacmigok IhOro 3pocTae
IHTCHCUBHICTH (IIyOpecCIeHIIil, sKa MPsIMO MPONOpIiiHa
KimpKocTi Komiit ammrigikoBanoi JIHK i peectpyeTscs
TIPUJIAZIOM Y PEKUMI pearbHOTO 4acy. [ aHaizy BUKO-
puctoByBanu aBa (ryopecreHTHi 6apBHUKH: FAM — cre-
mudiuanit s anens T, ta VIC — s anens C.

CraructinaHa 00poOka pe3ynsraTiB. [lopiBHSIHHS po3-
TIOZIUTY B TOCTI/IKYBaHil 1 KOHTPOJIBHIN TPyHax IpOBOAN-
JoCs 3a TOTIOMOTOI0 KpuTepis dimepa 3 BUKOPUCTAHHIM
inTepHeT-pecypcy «OpenEpi». 3a momoMororw meoro x
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pecypcy Oyno po3paxoBaHo BimHOmeHHsS maHciB (Odds
Ratio) 3 BignoBigauMu 95% MOBipYNME iHTEpBaJIaAMH.

Pe3ynbratn

BusnravenHs renoruni 3a nomiMopdizmMom T/C reHa
IFNL4 npoBonuioch y XBOpUX Ha TEPUIETUUHUN KEPATUT
(n=50) 3 TEepBUHHNM Ta PEHUIUBYIOUNM TIepeOiroM 3aXBo-
PIOBaHHS, SIKI IEPEHECIN KOPOHABIPYCHE 3aXBOPIOBAHHS
PI3HOTO CTyTEHs TSHKKOCTI. B pe3ynbrari, 3a JOMOMOTOIO
aHai3y KpUBHX aMIintidikamii, Oylo OoTpuMaHO BCi TO-
miMOpQHI BapiaHTH 3a OJHOHYKJICOTHIHUM BapiaHTOM
(rs12979860) T/C rena IFNLA4.

VY peaxiiitHii cyMminni MiCTATBCS MpaiMepH, 1o 3a0e3-
MeYyr0Th crenr(ivae KOomitoBaHHs AUITHKA TeHa [FNLA4,
Ta (QIyopecIieHTHO MideHi 30Hau TagMan, KoXKeH 3 SKUX
pO3Mi3Ha€e OAWH i3 JBOX MOXIIMBHX BapiaHTIB HYKICOTH-

Ampiification Chart

O
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3a omHOHYyKJIeoTHAHUM BapianToM T/C rs12979860 rena
IFNL4 (CC, TC, TT).

[IpoBeneHo aHami3 K 3arajbHOI TPYIH MAIIEHTIB 3
TePIETUIHNM KepaTUTOM, TaK 1 MATPYI — i3 TIEPBUHHUM
Ta peruauByrounM tumoM ['K. Yci mopiBHAHHS 31iiiCHIO-
BaJIHCS 3 KOHTPOJIBHOIO TOMYIANIHHOIO TPyIo0. Pe3ymb-
TaTH PO3MOILTY TEHOTHITIB Ta YACTOTH AJICTIB B TOCIIIKY-
BaHil Ta KOHTPOJBHIH rpymi mokas3aHi B Tabmuri 1.

B pesymbTari mOpIiBHANBHOTO aHAJI3y PO3IONLTY Te-
HOTHUIIB Ta MOMIMOP(QHHUX BapiaHTIB MiX TPyIOI0 00CTe-
xkeHHs (n=50) Ta koHTponpHOIO (n=100) Tpymoro 3a Kpu-
TepieM QDimepa Oyno OTPHUMAHO CTATUCTUYHO 3HAUYIILY
BimminHICTE (p = 0,0119 <0,05) Mk DaHUMHU TpyHaMu.
Yacrora romosurorHoro rerotuiry CC Oyma BiporimHO
Bumioio y rpymi marmieaTiB 3 I'K. [Ipu mocmimkeHHi Big-
HOIIEHHA IaHCiB i reHoTriry CC Oyno OTpUMaHO Takxi
saadeHHs: OR = 2,432, mpu I 95% (1,213-4,957). o
TOTO 3K, OyJI0 BCTAHOBJICHO CTAaTHCTHYHO 3HAYYIILY Pi3HU-
mio (p = 0,03078) posnoxiny renorurny CC MiX TpyTmoro

marieHTiB 3 peanuauByodnM ['K (n=34) Ta momyssimiifHumM
koHTposeM (n=100). JlocmimkeHHS BiIHOUICHHS IIaH-
ciB mokazazno Taki pesynsrati: OR = 2,423 npu [ 95%
(1,09-5,387).

Taxoxx HaMu OylnO TPOBENCHO TOPIBHAIBHUNA aHAII3
PO3TIONiTY TEHOTHUIIIB Ta aJleliB MOMIMOP(GHUX BapiaHTIB
T/C rena IFNL4 Mix rpymoro o0cTeXeHHs Ta TPYIOI0 T0-
PIBHSHHS, 10 CKJIaJaNacs 3 JOPOCIHX KIHOK, [0 XBOPLIN
Ha KOpOHaBipyCcHY XBopoOy, aie He Maiu B aHamHe31 ['K.
Pesymprati po3momily TEHOTHUIIB Ta MOMIMOPGHIX Bapi-
anTiB T/C rena [FNL4 mix rpymoro oOCTeKeHHS Ta TPy-
TIOFO TTOPIBHSHHS MTPEICTABICHO Y TaOMuIi 2.

[IpoBenenmii amamiz 3a kpurepiem Dimepa mokaszaB
CTaTUCTHYHO 3HauyIry BimMmiHHICTE (p = 0,007<0,05) mix
npezncraBieHuME rpynamu. Yacrora renorumy CC y rpymi
marfieHTiB, xBopux Ha ['K, BUABMIACS BHIIOIO TIOPIBHIHO
3 TPYIOI0 MOPIBHSHHSA, IO € CXOXKHM PE3ylbTaToM HpH
TIOTIePETHHOMY TOPIBHSIHHI TPy OOCTEKCHHS Ta ITIOMY-

Tabnuus 1. Po3nogin reHoTtvnis Ta nonimopdHux BapianTie T/C reHa IFNL4 y rpyni ob6cTexeHHs (1) y nauieHTiB 3 NnepBUHHUM
(2) Ta peumamBytounM (3) repneTMyHMM KepaTUToM Ta y KOHTPOMbHIN NONYNALiNHINA rpyni

pyna MepBUHHUI Peungusytouni KoHTDONbHA
Noxkyc IFNL4, | o6crexenHs, | repneTuunmii repneTUYHun P =100
rs12979860, - = = TRl W= P-value OR (95% CI)
n=50 KepaTtut, n=16 KepaTtut, n=34
reHoTunu
1 2 4
lenotunu (%)
T 8,0% 0 12,0% 9,0% P>0,05 -
TC 30,0% 37,0% 26,0% 51,0% P>0,05 -
P,,=0.0119 (1 21%{35957)
cc 62,0% 63,0% 62,0% 40,0% : 2423'
P,,=0.03078 (1,09 - 5,387)
Aneni (%)
T 23,0% 81,3% 75,0% 34,0% P>0,05 -
77,0% 18,7% 25,0% 66,0% P>0,05 -

Tabnuus 2. Po3nogin reHoTvnie Ta noniMmopdpHmx BapiaHTiB T/C reHa IFNL4 y rpyni nauieHTiB 3 repneTM4HUM KepaTutoM Ta

y rpyni NOPiBHAHHS

Tokyc IFNL4, rs12979860, Mpyna nOBiBHﬂHHH*, pyna 06_c1'e)|<e|-||-|;|, P.value OR (95% CI)
reHoTUnu n=73 n=50
lenoTunu, n(%)

TT 18,0% 8,0% P>0,05 -

TC 45,0% 30,0% P>0,05 -
cC 37,0% 62,0% 0.007 2.756 (1.314 — 5.887)

Aneni
T 40,0% 23,0% P>0,05 -
C 60,0% 77,0% P>0,05 -

* pyna nauieHTiB i3 nepeHeceHum COVID-19 6e3 03HaK repneTM4HOro kepatuTty
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Tabnuuga 3. Po3noain reHotunis Ta nonimopdHux BapiaHTiB T/C reHa IFNL4 3a TsxkicTio nepebiry COVID-19 B rpyni nauieH-
TiB XBOPUX Ha repneTUyYHUi KepaTuT Ta B rpymi NOPIiBHAHHSA

Ipyna ob6cTexeHHs 3 . ) e
_ Fpyna nopiBHAHHA*, Nn=73
repneTM4HUM KepaTtuTom, n=50
INokyc IFNL4, o
112979860 1 2 3 4 P-value OR (95% Cl)
. CepenHbo-BaXKi TNerki CepenHbOo-BaXKi
flerki n=32 n=18 n=63 n=10
lenotvunu, n (%)
TT 9,0% 5,0% 21,0% 0 P>0,05 -
TC 31,0% 28,0% 46,0% 40,0% P>0,05 -
P 2,923
0, [") 0, 0, 1- ’
cC 60,0% 67,0% 33,0% 60,0% 2001772 (1,214 — 7,038)
Aneni

T 25,0% 19,4% 43,7% 20,0% P>0,05 -
C 75,0% 80,6% 56,3% 80,0% P>0,05 -

JSIIAHOT KOHTPOJIBHOT TpynH. J{OCIiKEHHS BiJHOILICHHS
mranciB nokasano OR = 2,756 npu 11 95% (1,314-5,887).

I'pyny obcresxeHHs! Ta Ipymy MOPIBHSHHS Oyino pos-
MOAIJICHO 3aJIKHO BiJ CTyNEHS TSDKKOCTI mepediry
COVID-19: nerkuil Ta cepeaHbo-BaxKui. Pesymnbratu
posmoziny reHotumiB Ta nojiMopdHux BapiantiB T/C
rena IFNL4 y nux rpynax nokasaHo y Taomuii 3.

B pesynbrari nopiBHsiHHS Tpyn 3a kpurepiem Dirre-
pa Oyjl0 OTPHMAaHO CTATUCTUYHO 3HAYYIIY BiIMIHHICTH
(p =0,01772 < 0,05) y po3nonini renotuny CC Mix ma-
LieHTaMu 3 JierkuM repedirom xsopoou COVID-19, 1o
Manu B aHamHe3i ['K, Ta rpymnoro mopiBHAHHs 0e3 03HaK
ouHMX 3axBoproBaHb. Yactora rerotuny CC Oyna Oiibii
MOUIMPEHOI0 cepen nanieHTtiB 3 rpynu 'K 3 nerkum me-
pebirom xBopodu COVID-19 y nopiBHsIHHI 3 iHAUBITaMA
3 TPYIH HOPIBHSHHS, L0 MaJlX JIETKUH 11epedir XBopoou
COVID-19. BinHoumenHs wmaHciB Il 1HAUBIAIB 3 000X
rpyn cranoBuio OR=2,923 npu JI 95% (1,214-7,038).

OGroBopeHHA

Mexanizmu, sikumu COVID-19 3nateH nmpoBoKyBaTH
peaxtuBaniro BIII'-1, Hapasi 1o kiHI He 3’siCOBaHi, Po-
Te BUCYBAIOThCSI KiJIbKa rinote3. Bimomo, 1110 y narieHTiB
3 Ba)KKOK KOPOHABIPYCHOK XBOPOOOIO CIIOCTEPIraeThCst
3HMKeHHs Kutbkocti CD4+ 1 CD8+ T-nimdouuTis, Haty-
pasIbHUX KiepiB. Y MamieHTIB 3 TSHKKOIO (hopmolo iHpek-
uii COVID-19 cnoctepiraerbesi MOpyLUIeHUI IMYyHITET,
[0 XapaKTePHU3YEThCs 3HMKEHHsAM KiibkocTi CD4+ Ta
CD8+ T-kiiTuH; peakTuBalis abo KOiH(EKIis 3 iHIIU-
MU BipycaMu J00pe 3aJJ0KyMEHTOBaHI CepeJl MallieHTIB 3
COVID-19 [25].

B momepenHix AoCHiIpKeHHSX Oylno BCTAaHOBIICHO,
mo mnepeHeceHe iHgikyBaHHsa Bipycom SARS-CoV-2
MOB’si3aHe 3 MOPYIICHHSIM IMYHHOI BIANOBIT, 1 MOXe
CHPUSITH aKTUBALIl JIATSHTHUX BIPYCIB, 30KpeMa reprecy
[26, 27].

[HnuBigyanbHa CIPUHHATINBICTE A0 BipyCiB 3HAUHOIO
MIpOIO BH3HAYA€ThCS TCHETHYHUME YMHHUKaMHU. Bigomo,
IO OJMH 1 TOH cammuii Bipyc y pi3HHUX JIOeH MOXe BHU-
KITMKATH MIUPOKHUHN CIIEKTP TPOSBIB — BiJl 0€3CHMIITTOMHOTO
HOCIHCTBa 10 BOXKUX ypaxkeHb. JlOCTiKeHHS CBiITJaTh,
IO TaKa Pi3HUIA 3yMOBJICHA TEHETHIHOIO BapiabebHICTIO
JIIONUHM: aJIeNTbHI BapiaHTH TeHIB, SKi KOHTPOIIOIOTh CHH-
Te3 OINKIB IMyHHOI CHCTEMH, MOXKYTh IIiIBUIIyBaTH abo
3HIDKYBaTH CXWJIBHICTB MO TSOKKOCTI Tepediry indexii
[26].

IMyHHa peakiiisi opraHiaMy IONWHH Ha iH(EKIio
SARS-CoV-2 Bkiroyae BpOMKEHI Ta aJalTHBHI peaxilii.
BHYTpIITHbOKTITHHHIA KaCKaJHWUH CHUTHAN TIPH3BOAHUTH
JI0 BUPOOJICHHS YHCICHHUX MTPO3aNaIbHUX ITUTOKIHIB, Ta-
Kux sk ¢akxTop Hekposy myxiawHd (TNF), inreprueiikia 1
(IL-1) Ta 6 (IL-6) Ta iaTtepdeponu (IFN). Iarepdeponn
3a3BUYAl 3aXHIAIOTh Xa3siHa BiJ] peruTiKaii Bipycy, iHIy-
KyIOUH anonTo3 iH(pikoBaHUX KITHH [28].

JlocmiDKeHHsT TEHeTHWYHWX YWHHUKIB  CITaIKOBOI
CXWJIBHOCTI 710 iH(IKYBaHHS Ta UyTIMBOCTI PI3HUX KIITHH
1o ypaxkenHs Bipycom SARS-CoV-2 BinkpuBae mepcrek-
THUBH BU3HAYEHHS T€HETHYHUX MapKepiB MPOTHO3Y IIepe-
0iry 3axBOpIOBaHHS Ta (yHAaMEHTAIBHOI 0a3m I mep-
coHi(irxoBaHoi Teparii 3axBoproBanus Ha COVID-19 [29].

OCHOBHUMH TE€HAMH, SKi BUBYAIOTHCS, € T€H PEIETO-
py Bxoxy Bipycy y kmituny ACE2; ren, mo pasom 3 ACE2
BXOIUTH JI0 peHiH-aHTioTeH3nHOBOi cuctemn — ACEL; a
TaKOXX TeHH CHCTeMH TPy KpoBi moxuau ABO [29, 30]. B
HAIIAX MOTIEPEIHIX AOCTiHKkeHHX 154646994 rena ACE1
OyJ10 BCTAaHOBJICHO, III0 HOCIHCTBO anens [ Mmoxke po3risiia-
THUCS SIK TIOTCHIIHHINA (HaKTOp PU3UKY TSHKKOTO Tepediry
KopoHaBipycHOI xBopoou. [TonepenHi mocimimKeHHs TTOKa-
3anm, mo Hocii anens I, 3okpema 3 reHotunom I, maroTs
Ha 20-30% Hmxay excripecito rena ACEl y nopiBHsHHI 3
Hocistmu rerotuniB ID ta DD [32]. V Toif e dac, piBeHb
Oinka ACE2 minBumieHuii B emitenii JereHb Y TOMO3HUTOT
I/ 3a renom ACE1 [33].
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JlexinpKa emireHeTHYHNX SBUII TIOB SI3YIOTh 13 iH(eK-
mieto SARS-CoV-2, BKIIIOYaro4M emireHeTHYHY Peryisi-
mito ACE2 Ta IL6. Came 3miHa excripecii IL6 aconiifoBana
3 po3BUTKOM TsDKKuX cumnTomiB COVID-19 uepe3 Han-
MipHe 3anayieHHs [34]. BaxIuBUMEH Te€HETHYHUMH YHH-
HUKAMH PETYIAMii eKcrpecii TeHiB IMyHHOI CHCTEMH Ta
(yHKIIOHYBaHHS €HAOTENIIO0, 1 30KpeMa peHiH-aHTi0TeH-
3uHOBOI cuctemu, € Toll-like receptors i, cepen iHmIoro,
TLR4, a Takox perenrrop Bitaminy D [35].

Crix 3a3Ha9NATH, 10 TIPU AOCTIKEHHI CITKIBKH OKa y
XBOPHX 3 pi3zHAM KiIiHIYHEM niepedirom COVID-19 Takox
OyJ1a BUSIBIICHA acoIliamis KITiHIYHO 3HAYYIINX 3MiH CITKiB-
KU 3 TCHOTHIIAMH 1HCEPIliiTHO-IeNeiifHOTo moaiMopdizmy
rena ACE1 [36].

B Hammx mociipKeHHSX, TIPOBEICHUX Ceper TITeH, ki
xBopimu Ha COVID-19, 6ymno BcranoBneHo, mo aixens C
rs12979860 rena IFNL gacrimre 3ycTpigaBcs y IiTei 3 pe-
kypeaTHEMH (0,71) 3aXBOPIOBAaHHAMH TOPIBHSHO 3 €IIi30-
maHo xBopirounmu (0,29) (p<0,05 OR 3,2; CI 1,52-6,71)
[37]. To6To, anens C MOKHA pO3TIIAIATH AK alelh PH3H-
Ky OUTBIII 9acTOTO ypa)keHHs BipyCHUMH iH(EKITISIMH, 10
Moyke OyTH TIOB’S13aHO 31 CTHEMYJIAIIi€I0 iHTepdepoH-1HIY-
KOBAaHHUX TEHIB 1 I IBUIICHOIO MPOIYKITIEO MPO3amaIbHIX
nuTokiHiB [38]. Hapasi 3a pe3ymsraTamu HaIIoro JOCIHi-
JUKCHHS BCTAQHOBJICHO, 10 ajienb C MoXke BHCTYINaTH re-
THYHAM MapKepOM PU3UKY PO3BHTKY THEBMOHII y Iali€H-
TiB auTsdoro Biky 3 COVID-19 [37].

Hamu takox Oynmo mpoBemeHO MOPIBHSUIBHUM aHai3
po3moniny reHoTHimiB Ta moiiMopdHmx BapianTiB T/C
rera [FNL4 Mix T0CIiIKyBaHOIO TPYIOIO Ta TPYIIOIO TO-
PIBHSHHS, IO CKIIafanacs 3 TOPOCIUX 0Ci0, MO XBOPLIH
Ha KOpOHaBipyCHY XBOpoOy, ane He Manu B anamHe3i ['K.

OTpuMaHi JaHi CBiTYaTh MPO HASIBHICTH CTATUCTHIHO
3HadyImoi acomiarii Mixk momimopgizmMom T/C rs12979860
reda IFNL4 Ta cXWIBHICTIO IO PO3BUTKY TEPIIETHIHOTO
KepaTUTy y MaIlieHTiB. byllo BCTAaHOBIEHO, 1110 TOMO3UTOT-
Huit reHotunn CC MOCTOBIPHO YACTIIIe CTIOCTEPITAEThCA Y
TIAIIEHTIB 3 TEPIIETHYHNM KEPaTHTOM, Y TIOPIBHAHHI K 3
TIOMYJISIIHHAM KOHTPOJIEM, TaK i 3 MaIlieHTaMH, sKi rmepe-
Hecin COVID-19, ame He Manm CyMyTHIX OYHUX iH(EK-
LifHIX 3aXBOPIOBAHb.

Haiteumy wacrory reHotumy CC Oyrio BHSBICHO Yy
HiArpyIi 3 PeHUANBYIOYUM TePIICTHYHIM KEPaTHTOM, IO
MOJKEe BKa3yBaTH Ha POJIb I[LOTO MOJIIMOP(HOTO BapiaHTa
SIK TIOTCHIIHHOTO TEHEeTHYHOTO MapKepa CXWIBHOCTI J0
TTOBTOPHOTO TIepediry 3aXBOpIOBaHHS.

[onibHi pe3ynsraTn Oyiam OTPHMaHI TaKOX B TOCIi-
mkeHHI Borivoje et al. (2019) [39], ne BuB4anm MOTEHIIH-
HUH 3B’5130K MiX TeHOTHIIOM Tartienta [FNL4 ta penman-
ByrounM ['K. Byno BCTaHOBIEHO CTaTHCTHYHO BipOTiTHY
acoriariro (p<0,01) Mix po3ButkoMm pernuBytodoro 'K
ta HociiictBoM anens C rs12979860 sk ams roMO3UTOT
CC rak 1 mng rereposuror CT. OTpumMani B JaHoMmy H0-
CITIJUKEHHI Pe3ylIbTaTH y3rO/DKYIOTECS 3 pe3ylbTaTaMy Ha-
IIMX TOCIIIKEHb, POBEICHUX [UIS TAI€HTIB TUTTIOTO
BiKy, mo xBopimn Ha COVID-19 nme Oymo BCTaHOBIEHO,
1o anenb C (rs12979860) gacTime 3ycTpidaeTses y giTei

3 PeKypeHTHHMH PECIipaTOPHHMH 3aXBOPIOBAHHIMH, a
TaKOX TepeBakaB y TPYIIL AiTeH 3 MHEBMOHIEIO, O PO3-
BuHYynacs BHacaigok COVID-19 [37].

[TincymoByIOUr BUIIIE3a3HAUCHI pe3yIbTaTh, OTPUMaHi
B paMKax JTaHOTO JOCIIKEHHS, MOKHA 3pOOUTH HACTYTI-
HHUH BHCHOBOK: BCTAHOBJIEHO AaCOIAIlil0 TOMO3UTOTHOTO
rerotuiry CC (rs12979860) rena IFNL4 3 po3BuTKOoM pe-
[UMBYIOYOTO TePHETHYHOr0 Kepatuty. Aneinb C MOXHa
pO3IIsiaTH B SKOCTI T€HETHYHOTO MapKepa CIIaJKoBOI
CXHMJIBHOCTI IIOZ0 PU3UKY PO3BHTKY I'epIIETUYHOTO Kepa-
TUTY y oci0, mo neperecau COVID-19.

ABTOpPCBLKUI BHECOK

OpoxokmHa T 1. — koHuenuia AoCnigpKeHHs, aHani3 Ta iH-
TepnpeTauis pe3ynbTaTiB, peLeH3yBaHHs Ta peaaryBaHHs;
Cepepa K. B. — koHuenTyanisauisi; HanucaHHa — OW3alH;
dopManbHui aHanis, nigrotoeka pykonucy; fNiswuub . A. —
3aranbHU An3anH AOCNIMKEHHS, NPOBEAEHHS CTaTUCTUYHO-
ro aHanisy, ynopsiikyBaHHsi Ta HanMcaHHsi OCHOBHOIO TEKCTY
ny6nikauii; lopogHa O. B. — aHani3 gocnigxysaHoi rpynu na-
uieHTiB 3 K, NnpoBeAeHHsA CTaTUCTUYHOIO aHarnidy, HanMcaHHA
OCHOBHOrO TeKcTy nybnikauii; Heumnopexko M. B. — nigrotos-
ka npenapatiB reHomHoi [JHK Ta reHOTUnyBaHHS nauieHTiB
3 rpynu MOPIBHAHHSA, aHania gxepen HaykoBux nybnikauin
3a TEMaTUKO.YCi aBTOpM NMPOYUTanu i CXBanumnm octaTouHy
BEpCito pyKonucy.

®diHaHCyBaHHA

CraTtTa € 4YaCTUHOK HayKOBO-AOCHiAHOT poboTH 3a TEMOK
«YacTtoTta, 0cobnMBOCTI nNaToreHesy Ta KriHiYHOro nepeoiry,
nikyBaHHS1 NePBUHHOMO Ta PELMANBYIOYOrO repneTUYHOro Ke-
paTuTy, IO PO3BMHYBCS MICNs NepPeHEeCeHoro 3axBOPOBaHHS
COVID-19», peecTpauinntHuin Homep Ne0123U101535.

KoHdnikTu iHTepeciB

ABTOpPY 3a5BNSAIOTb, LLO BOHU HE MalOTb KOHMIKTY iHTep-
eciB, KU Mir 61 BNNMHYTK Ha iXHIO AYMKY LOAO npeamMera
abo matepianis, onMcaHux i 06roBOpeHnX y LibOMY PYKOMUCI.

BianmoBa Bia BignoBiganbHoOCTI

[Mornsan, BUCNOBMNEHi B NOAAHI cTaTTi, € BNaCHUMU, a He
oiLliHOI NO3MLie0 yCcTaHOBKM abo cnoHcopa.

ETuuyHe cxBaneHHs AocnigXeHb 3a y4yacTio niogen

CxBaneHo KomiteTom 3 nutaHb eTukn 1Y «[HCTUTYT O4HUX
XBOPOO6 i TKaHWHHOI Tepanii im. B. I. ®inatoBa HAMH Ykpai-
Hu» (08.09.2025/Ne1).

IndbopmoBaHa 3ropa

IHdopMmoBaHa 3roga Gyna oTpumaHa Big ycCix iHOMBIAY-
anbHUX YYaCHUKIB, BKITHOYEHMX Y AOCHIMKEHHS!.

3asiBa Npo AOCTYMHICTb AAHUX

Bci paHi, otpumani abo npoaHanisoBaHi nig 4ac uporo ao-
CNiJKEeHHs1, BKIOYEHI B L0 ony6nikoBaHy CTaTTHo.

CKOpO4eHHs

'K — repnetnynun kepatut; BT — Bipyc npocToro repne-
ca; IFNs — iHTepdeponu; MJIP — nonimepasHa naHutoroea
peakuisi; FAM — Fluorescein Amidite (donyopecueHTHUIA 6aps-
HUK); VIC — HECMMETPUYHMIA KCaHTeHoBUI BapBHKK; TAMRA
— TeTpameTinpoaamiH (kcaHTeHOBWIA GapBHUK).
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MopiBHANLHI pe3ynbTaT Ta NOKa3aHHA A0 3aMiHM abo BupaneHHA dakivyHol
iMmnnaHToBaHOI konamepHoi NiH3u (ICL) npu KepaTOKOHYCi Ta Ha HEEKTaTUYHUX oYax
B o(pTanbMONOriyHin NnikapHi TpeTboro piBHA B Ipaky
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Abstract

Objective. This study aimed to compare the indications,
timing, and clinical outcomes of phakic implantable colla-
mer lens (ICL) exchange or explantation between eyes with
keratoconus and eyes without keratoconus or other corneal
ectasia (non-ectatic eyes), and to evaluate factors associated
with the need for secondary ICL intervention, at a tertiary eye
hospital in Iraq.

Methods. This retrospective record review included ICL
(V4b) procedures performed between January 2022 and Jan-
uary 2024. Among 200 implanted eyes, 25 eyes (12.5%) un-
derwent secondary surgery and were included for group com-
parison: keratoconus group (n=10) and non-ectatic group
(n=15). Clinical data included visual acuity, refraction, intra-
ocular pressure, endothelial cell density, corneal parameters,
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and vault. Comparative analyses were performed between
groups, with p<0.05 considered statistically significant.

Results. In the keratoconus group, ICL exchange occurred
in 5/10 (50.0%) and explantation in 5/10 (50.0%), in the
non-ectatic group, exchange occurred in 8/15 (53.3%) and
explantation in 7/15 (46.7%,). The primary indications for ex-
change/explantation differed between groups. In keratoconus
eyes, indications were vault-related issues (7/10; 70.0%), re-
sidual refractive concerns (2/10; 20.0%), and patient dissat-
isfaction (1/10; 10.0%). In non-ectatic eyes, indications were
vault-related issues (9/15; 60.0%), cataract (2/15; 13.3%),
elevated intraocular pressure (2/15; 13.3%), refractive con-
cerns (1/15; 6.7%), and patient dissatisfaction (1/15; 6.7%).

Conclusion. ICL exchange or explantation occurred in
12.5% of implanted eyes in this cohort. Vault-related indica-
tions were the most common reason for secondary interven-
tion in both groups, while cataract and elevated intraocular
pressure were observed only in the non-ectatic group. These
findings support careful sizing/vault assessment and struc-
tured follow-up in eyes undergoing ICL implantation.

Keywords: ICL exchange, lens removal, implantable
collamer lens, keratoconus, cornea

Pesrome

Memoro 0aro2o 00CniodNceH st OYI0 NOPIGHSHHSL NOKA3AHD,
MepMIHi6 I KIIHIYHUX pe3yIbmamis 3amiHu abo excnaanmayii
Gaxiunux imnianmosanux Konamepnux ainz (IKJI) y nayicn-
mie6 3 KepamoKoHycom i nayicHmie Oe3 Kepamoxkouyca aoo iH-
wux (opm ekmasii po2isKu (HeeKmMamuuHi oui), a maKoxic a
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MaKox#c OYiHumu (haxmopu, noe'sa3ami 3 HeoOXIOHICMIO 8MO-
punHo20 empyuanus eionocro IKJI, y opmanomonoiuniil ni-
Kapmni mpemuvoeo piens 6 Ipaxy..

Memoou. Jlanuii pempocnekmusHuil aHali3z MeOUUHUX 3d-
nucis exnouas npoyedypu imnaaumayii IKJI (V4b), eukona-
Hi 6 nepiod 3 ciuns 2022 poxy no civens 2024 poky. Cepeo
200 ouett 3 imnnanmosaroro IKJI 25 oueti (12,5%) nepenecnu
6MOpUNHY onepayilo ma 6yiu 6KI0YeHi @ epynu NOPIGHsAH-
HA: epyna 3 kepamokorycom (n=10) ma epyna 6e3 exmamuuy-
Hux Oegpexmie (n=15). Kniniuni oani éxarouaiu 2ocmpomy
30py, pegpakyito, BHYMPIUHbOOUHULL MUCK, WITbHICMb eH-
domenianbHux KAimuH, napamempu po2iéKu ma CKIeniH-
Hs oka. TlopieHAnvHull ananiz npo6ooOUBCs Midxc epynami,
npu yvomy p<0,05 esasxicanocs cmamucmudno 3HAYYUWUM.
Pesynomamu. V epyni nayicumis 3 kepamokoHycom 3aMiHa
IKJI siobynacay 5/10 (50,0%) sunaoxie, a excnaanmayis —y
5/10 (50,0%) eunaoxis; ¥ epyni be3 ekmamuunux smin 3ami-
na giodynacay 8/15 (53,3%), a eudanenna —y 7/15 (46,7%)
6unaoxie. OCHOBHI NOKA3AHHS O] 3aMiHU/eKcnaanmayii 6io-
PI3HANUCA MIdIC epynamu. Y ouax 3 Kepamoxkomycom noKa3am-

Introduction

The implantable collamer lens (ICL), a type of poste-
rior chamber phakic intraocular lens, has become a widely
used option in refractive surgery for correcting myopia,
hyperopia, and astigmatism [1]. Despite its strong track
record for safety and effectiveness, complications can oc-
casionally occur. These include low-grade inflammation
or the formation of anterior subcapsular cataracts, often
linked to surgical factors such as laser energy exposure or
accidental contact with instruments [2]. Among the lead-
ing reasons for ICL removal or replacement, incorrect
vault size remains the most common, with cataract forma-
tion following closely behind [2].

In patients with keratoconus (KC) — a complex, pro-
gressive corneal thinning disorder that typically emerges
in the second or third decade of life — ICL implantation has
proven to be a valuable treatment option. It can notably
enhance both visual acuity and overall quality of life [3].
Among the available approaches, toric ICLs have shown
promising results in correcting refractive errors in KC pa-
tients, offering strong outcomes in terms of safety, effec-
tiveness, and long-term stability. Importantly, these proce-
dures have not been associated with disease progression in
the late postoperative period, reinforcing the role of ICLs
as a viable and stable surgical option for managing vision
in keratoconic eyes [4-6].

Recent developments in implantable collamer lens
(ICL) technology — especially when combined with cor-
neal cross-linking (CXL) — have led to better outcomes
for patients needing both refractive correction and cor-
neal stabilization. Xiao Zhang et al. (2016) showed that
implanting a toric phakic ICL after riboflavin/UVA CXL
offered reliable vision correction and long-term visual sta-
bility in patients with keratectasia [7]. In a broader review,
Angela Y. Zhu et al. (2019) evaluated several treatment
protocols that combined CXL with refractive procedures,

HAMU Oynu npobnemu, nos'azari 3i ckaenintam (7/10; 70,0%),
sanuwikosi pedpaxyiiini npoonemu (2/10; 20,0%) ma negdo-
sonenns nayieumie (1/10; 10,0%). ¥V sunaoxax eiocymnocmi
ekmu3ii nokazauHamu 6ynu npoonemu, no'sa3aui 3i CKieniu-
Ham (9/15; 60,0%), kamapaxma (2/15; 13,3%), niosuweruti
snympiwnvoounuti muck (2/15; 13,3%), pedppaxyiiini npobne-
mu (1/15; 6,7%) ma nesdosonenns nayienmis (1/15; 6,7%).
Bucnosok. 3amina abo eudanenus iMnianmosanoi Koiamep-
Hol ninsu eiobynoca y 12,5% oueil y yiti kocopmi. Iloxkasan-
HSl, NOG'si3ami 3i CKAENiHHAM OKa, OYIU HAUNOWUPEHIULOW
NPUYUHOIO 8MOPUHHO20 GMPYYAHHS 8 000X 2pynax, mooi AK
Kamapaxma ma nioguujeHuil 6HympiluHbOO4YHUNL MUCK CNO-
cmepieanucs auue 6 Heekmamuuuiu epyni. L{i 0ani niomeep-
0oicyIomb HeoOXIOHICMb pemenbHol OYIHKU POIMIPY/CKAenit-
Hs OKa Ma CMpYKmypogane cnocmepedCcents 35 nayicHmamu,
AKuM 30itcHioemobcs imnaanmayis IKJL

Knruoei cnosa: samina iMniaumosanux Ko1amepHux JiH3,
BUOANIEHHS KPUWMATUKA, IMIAAHINOBAHA KOoaamMepHa 1iH3d, Ke-
pamoxonyc, poziexa

finding that these methods not only halted the progression
of keratoconus but also led to meaningful gains in visual
function [8].

This study aimed to compare the indications, timing,
and clinical outcomes of phakic implantable collamer lens
(ICL) exchange or explantation between eyes with kerato-
conus and eyes without keratoconus or other corneal ecta-
sia (non-ectatic eyes), and to evaluate factors associated
with the need for secondary ICL intervention.

Patients and methods

Study Design. This investigation employed a retro-
spective review of patient records to evaluate the clini-
cal outcomes associated with the exchange or removal of
phakic implantable collamer lenses (ICLs) performed at a
tertiary eye care center in Iraq. The review encompassed
procedures conducted from January 2022 to January 2024,
with data extracted from a hospital-wide electronic medi-
cal records system.

Study Setting. The study was situated in a high-vol-
ume, specialized ophthalmology hospital in Iraq, which
provides advanced anterior and posterior segment surgi-
cal services, including refractive procedures involving ICL
implantation. Meanwhile all the surgeries were done by
single surgeon.

Study Population and Participant Selection. During
the study timeframe, a total of 200 eyes received ICL im-
plants (model V4b). Among these, 25 eyes (12.5%) un-
derwent subsequent surgical intervention, either through
lens exchange (n = 13) or explantation (n = 12). All cases
involving such interventions were included in the study
cohort.

Participants were stratified into two diagnostic sub-
groups: Keratoconus (KC) group — 10 eyes diagnosed with
keratoconus; Non-KC group — 15 eyes without keratoco-
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nus or other corneal ectasia (non-ectatic eyes), confirmed
by preoperative corneal topography/tomography and ab-
sence of clinical ectasia signs.

Inclusion Criteria. Individuals who underwent ICL
exchange or removal within the defined period (January
2022—January 2024). Availability of comprehensive pre-
operative and postoperative data.

Exclusion Criteria. Incomplete medical documenta-
tion. Absence from postoperative follow-up appointments.

Data Acquisition. Patient data were meticulously re-
trieved from the hospital’s electronic health record system.
Variables collected included:

Demographics: Age, sex, and laterality (left/right eye).

Surgical details: Date and indication for intervention.

Ophthalmic assessments: Uncorrected and best-cor-
rected visual acuity (Snellen chart).

Subjective and cycloplegic refractive error measure-
ments.

Intraocular pressure (IOP).

Endothelial cell density.

White-to-white corneal diameter (WTW).

Vault height (ideal range defined as 250-750 pm).

ICL sizing data. (ICL sizing protocol: ICL size se-
lection was performed using a standardized institutional
protocol based on white-to-white (WTW) and anterior
chamber depth (ACD). When available or when sizing
was borderline, sulcus-to-sulcus (STS) measurements
were obtained using [UBM/AS-OCT] to support final siz-
ing decisions. Final lens size was selected according to the
manufacturer’s nomogram for ICL V4b and recorded in
the electronic medical record.

Corneal curvature values (K1, K2, K-max).

Central corneal thickness.

Anterior chamber depth and angle assessments.

Surgical Technique for ICL Exchange or Explanta-
tion. All procedures were performed under topical anes-
thesia in an operating theater following standard aseptic
preparation. A clear corneal incision was created, and a
viscoelastic agent was injected into the anterior chamber
to protect the corneal endothelium and facilitate lens ma-
nipulation. The phakic ICL was mobilized and gently re-
moved through the main incision.

For exchange cases, a new phakic ICL (model V4b) of
the selected size was implanted into the posterior cham-
ber and positioned behind the iris with appropriate align-
ment. Complete removal of viscoelastic was performed
using irrigation/aspiration, and the incision was hydrated
to ensure watertight closure. Postoperative medications in-
cluded topical antibiotic and topical corticosteroid drops
according to the institutional protocol.

Post-intervention Follow-up Schedule. Patients were
evaluated after ICL exchange or explantation accord-
ing to the institutional follow-up protocol. Postoperative
examinations were scheduled at day 1, week 1, month 1,
and month 3 (and month 6 when available). At each visit,
uncorrected and best-corrected visual acuity, refraction,
intraocular pressure, and slit-lamp biomicroscopy were as-

sessed; endothelial cell density and vault were recorded at
month 1 (and at later visits when available).

For comparative outcome analyses, postoperative val-
ues were extracted from the primary timepoint: month 1
/ month 3 / last available follow-up visit. The follow-up
duration for each eye was calculated from the date of ex-
change/explantation to the last documented postoperative
visit.

Outcome Variables

Primary Outcomes: Change in visual acuity following
intervention, Incidence and nature of postoperative com-
plications, and Variation in corneal curvature measure-
ments (keratometry) pre- and post-intervention.

Secondary Outcomes: Subjective patient satisfaction,
particularly in relation to visual function and surgical com-
plications.

Statistical Methodology. Data analysis was performed
using IBM SPSS Statistics version 23.0. Descriptive statis-
tics (means + standard deviation) summarized continuous
variables, while frequencies and percentages described
categorical data. Comparative analyses between keratoco-
nus and non-keratoconus groups employed independent-
sample t-tests for continuous data and chi-square tests for
categorical outcomes. A p-value < 0.05 was considered
statistically significant.

Results

The sociodemographic data presented in Table 1 com-
pares patients with and without keratoconus across several
variables, revealing no statistically significant differences
between the two groups (p-values > 0.05 throughout).

The mean ages of the keratoconus (29.10 + 3.91 years)
and non-keratoconus (28.58 + 4.84 years) groups are
closely aligned, with a p-value of 0.77, indicating no age-
related bias. Similarly, the time until intraocular collamer
lens (ICL) change is slightly longer in the keratoconus
group (mean = 38.45 months) compared to the non-kera-
toconus group (mean = 30.55 months), yet this difference
is not statistically significant (p = 0.269). Regarding sex
distribution, males are predominant in the keratoconus
group (70%) while females are more represented in the
non-keratoconus group (66.67%), though this difference
approaches but does not reach significance (p= 0.12). The
type of surgery and the laterality of the affected eye also
show no meaningful differences between groups, with
exchange and explantation procedures nearly equally dis-
tributed (p= 0.067), as well as similar proportions of right
and left eyes affected (p= 0.088). Overall, the absence of
statistically significant differences suggests that the two
groups are comparable in their baseline sociodemographic
and clinical characteristics, which strengthens the validity
of subsequent analyses by minimizing confounding due to
demographic disparities.

Table 2 presents a comparative analysis of clinical fea-
tures between keratoconus and non-keratoconus patients,
highlighting several statistically and clinically significant

16



ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | January-February | Number 1 (528)

Table 1. Sociodemographic features of the patients

Variables Keratoconus group (No. 10) Non-Keratoconus group (No. 15) P-Value
Mean +SD 29.10+3.91 28.58+4.84 0.77
Age (years)
Range 21-35 19-37
Male 7 (70.0%) 5 (33.33%)
Sex 0.12
Female 3 (30.0%) 10 (66.67%)
Time until the ICL Mean +SD 38.45+18.60 30.55+13.86 0.269
changes (months) | Range 11-71 12-70
Exchange 5 (50.0%) 8 (53.33%)
Type of surgery - 0.067
Explantation 5 (50.0%) 7 (46.67%)
) Right 4 (40.0%) 5(33.33%) 0.088
Side of the eye
Left 6 (60.0%) 10 (66.67%)
Table 2. Clinical features of the patients
. Keratoconus Group Non-Keratoconus group
Variables (No. 10) (No. 15) P-Value
Before insertion 2720.6 2577 0.712
ECC (cells/mm?)
After exchange/removal 2485 2267 0.364
. . 14.41+1.37 14.78+3.15
Before insertion (12.3-17.4) (10.4-22) 0.692
. . 17.85 +2.13 19.3946.50
IOP (mm Hg) After insertion (13-22) (7-28) 0.406
12.54+0.81 17.40 +2.33
After exchange/removal (11.5-14.7) (12-25) 0.005
Unconnected visual Before insertion 0.99+0.03 0.96+ 0.1 0.29
acuity (UCVA) After insertion 0.56+0.35 0.35+0.21 0.112
(logMAR) After exchange/removal 0.7140.28 0.67+0.28 0.078
Best corrected Before insertion 0.22+0.17 0.22+0.15 0.097
visual acuity (BCVA) | After insertion 0.47+0.31 0.26+0.17 0.073
(logMAR) After exchange/removal 0.3940.27 0.2740.16 0.062
Before insertion -7.4 -7.70 0.067
Spherical value (D) After insertion -4.50 -0.66 0.024
After exchange/removal -5.50 -2.00 0.367
Before insertion -3.48 -2.12 0.641
Cylindrical value (D) | After insertion -4.00 -1.56 0.024
After exchange/removal -4.11 -1.34 0.037
Before insertion -8.20 -4.74 0.044
(Sé’)he”Ca' equivalent " xrer insertion 6.25 -0.49 0.002
After exchange/removal -4.03 -2.72 0.0037
Corneal thickness 443.5 551.1 0.0081
K1 48 43
K2 50 43.8 0.086
K-Max 51 44.9
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differences. Endothelial cell count (ECC) before and af-
ter lens exchange or removal shows no significant varia-
tion between groups (p = 0.712 and 0.364, respectively),
suggesting similar corneal endothelial health. Intraocular
pressure (IOP) is notably lower in the keratoconus group
after exchange/removal (12.54 mm Hg vs. 17.40 mm Hg,
p= 0.005), indicating a potentially favorable pressure re-
sponse post-procedure. Uncorrected and best corrected vi-
sual acuity (UCVA and BCVA) metrics did not reach sta-
tistical significance at any stage, although a trend toward
better post-insertion BCVA in non-keratoconus patients is
evident. Notably, spherical and cylindrical refractive val-
ues and spherical equivalent showed significant disparities
post-insertion and post-removal. The keratoconus group
exhibited markedly higher myopia and astigmatism, par-
ticularly after insertion (spherical value: p= 0.024; cylin-
drical value: p= 0.024; spherical equivalent: p=0.002) and
even after removal (p< 0.05 for both cylinder and spherical
equivalent), reflecting the more complex refractive profile
associated with keratoconus. Corneal thickness was sig-
nificantly reduced in the keratoconus group (443.5 um vs.
551.1 um, p= 0.0081), consistent with the hallmark thin-
ning in this condition. Although keratometry values (K1,
K2, K-Max) suggest steeper corneas in keratoconus, only
K1 is reported with a p-value (0.086), nearing significance.
In summary, these findings reinforce the distinct clinical
profile of keratoconus patients, particularly in terms of re-
fractive error and corneal structure, which has direct impli-
cations for surgical planning and visual outcomes follow-
ing ICL procedures.

Figure 1 illustrates the distribution of causes for ICL
exchange or explantation in the Non-Keratoconus group.
The most common cause, accounting for 60% of cases,
is vault-related issues, indicating that suboptimal ICL po-
sitioning or sizing played a predominant role in the need
for surgical revision. Both cataract formation and elevated
IOP contributed equally at 13.33%, reflecting potential
long-term complications of ICL implantation. Meanwhile,
refractive dissatisfaction and general patient satisfac-
tion issues were less frequent, each representing 6.67%
of cases. This distribution highlights that anatomical or

Cataract

Elevated IOP

Vault
60,00%

Refraction

Satisfaction

Figure 1. Causes for ICL exchange/explanation in Non-Ker-
atoconus group

physiological complications (vault, IOP, cataract) were
more prevalent triggers for ICL revision in this group than
subjective or refractive concerns, underscoring the impor-
tance of meticulous preoperative assessment and postop-
erative monitoring in non-keratoconus eyes.

Figure 2 outlines the causes for ICL exchange or ex-
plantation in the Keratoconus group, revealing a strong pre-
dominance of vault-related complications, which account
for 70% of cases. This mirrors the non-keratoconus group,
where vault issues were also the leading cause, though
slightly less dominant (60%). In keratoconus patients,
refractive issues contributed to 20% of the indications
for surgical revision, suggesting difficulties in achieving
satisfactory visual correction, likely due to the complex
and unstable refractive profiles typical of keratoconus. Pa-
tient dissatisfaction, accounting for 10%, remains a minor
cause, similar to the non-keratoconus group. Notably, un-
like the non-keratoconus cohort, cataract formation and
elevated IOP do not appear as reported causes in the kera-
toconus group. This difference may reflect younger age,
less IOP susceptibility, or differing anatomical features in
keratoconus eyes.

Discussion

This study found that the average age of patients in the
non-keratoconus (non-KC) group was 28.58 + 4.84 years,
while those in the keratoconus (KC) group had a mean age
of 29.10 £ 3.91 years. These findings align with previous
literature. For example, AlSabaani et al. (2016) reported
a similar average age of 29.4 + 11.1 years at the time of
ICL explantation [2]. In contrast, Chaitanya et al. (2020)
observed a younger patient population — mean age 23.72 +
3.23 years — among individuals undergoing V4c toric ICL
implantation for myopic astigmatism, suggesting that this
particular intervention may be more commonly pursued at
an earlier age [9].

Over the two-year study period at a specialized eye
hospital in Iraq, we recorded a 12.5% rate (25 cases) of
ICL exchange or explantation. Of these, 40.0% occurred
in patients with keratoconus, while 60.0% involved non-
keratoconus cases. This rate is notably higher than those

Refraction

Satisfaction

Figure 2. Causes for ICL exchange/explanation in the Kera-
toconus group
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reported in earlier studies. For instance, AlSabaani et al.
(2016) documented an ICL exchange/explantation rate of
3.8% [2], while Alhamzah et al. (2021) reported a low-
er rate of 2.0% in a Saudi Arabian cohort. In their study,
the distribution across keratoconus and non-keratoconus
groups was 78.57% and 68.57%, respectively [10].

In our study, incorrect vault size was the most com-
mon reason for ICL exchange or explantation, observed in
9 cases from the non-keratoconus group and 7 cases from
the keratoconus group. This finding is consistent with the
results of Alhamzah et al. (2021), who also identified vault
miscalculation as a frequent postoperative issue in ICL
procedures [10]. Supporting this, Trancon et al. (2020)
introduced a multivariable model that accounted for ap-
proximately 34% of the variance in postoperative vault
height. Their analysis highlighted key contributing fac-
tors, including the horizontal size mismatch between the
eye and the ICL, the forward protrusion of the crystalline
lens, and specific lens parameters such as power and over-
all size [11].

Cataract formation was the second most common
reason for ICL exchange or explantation in our study,
accounting for 13.33% of cases in the non-keratoconus
group. This finding is in line with the results reported by
Alhamzah et al. (2021), who noted cataracts as the second
leading cause of ICL removal, comprising 12.5% of cases
in their non-keratoconus cohort [10]. However, a mark-
edly lower incidence was observed by AlSabaani et al.
(2016), who reported cataract development in only 0.5%
of patients following ICL implantation [2]. Supporting
these trends, a larger retrospective analysis of 1653 eyes
reported a cataract-related ICL explantation rate of 2.78%,
further highlighting variability in incidence across differ-
ent populations and clinical settings [12].

Anterior subcapsular cataract is a known complica-
tion following ICL implantation and may result from vari-
ous intraoperative or postoperative factors. These include
subclinical inflammation, disruption of the blood-aqueous
barrier, laser-induced trauma, or accidental contact with
intraocular devices during surgery [13].

In addition, elevated IOP was identified as another rea-
son for ICL exchange or explantation in our study, account-
ing for 13.33% of cases in the non-keratoconus group. This
is consistent with findings from Alhamzah et al. (2021),
who reported elevated IOP as the cause in 9.3% of their
explantation cases [10]. Further supporting this, Sanchez-
Gonzaélez et al. (2020) found a positive correlation between
higher preoperative IOP and increased postoperative vault
in patients receiving the ICL V4c model, suggesting that
anatomical and pressure-related factors may predispose pa-
tients to vault-related complications [14].

Incorrect refractive outcomes were another contribut-
ing factor to ICL exchange or explantation in our study,
observed in 20.0% of cases within the KC group and
6.67% in the non-keratoconus group. These findings are
consistent with those reported by Alhamzah et al. (2021),
who noted similar rates of ICL removal due to residual

refractive error — 14.28% in the KC group and 6.25% in
the non-KC group [10]. Supporting this trend, Fairaq et al.
(2021) also documented a case of ICL explantation in a pa-
tient with keratoconus, myopia, and myopic astigmatism,
due to residual refractive error [15].

Patient dissatisfaction was also a factor influencing
explantation in our cohort. One patient from each
group (KC and non-KC) requested lens removal due to
dissatisfaction with visual outcomes. This aligns with
the findings of Alhamzah et al. (2021), where patient
dissatisfaction — primarily related to postoperative glare —
was cited as a reason for explantation [10]. In contrast,
several other studies report generally high satisfaction
rates. For instance, Liu and Luo (2013) observed favorable
patient satisfaction following toric ICL implantation in
keratoconus eyes [16]. while Dougherty and Priver (2017)
found that only 1.79% of patients experienced night-time
halos, suggesting that visual disturbances, while possible,
are relatively uncommon [17].

Conclusion. The predominant cause for ICL exchange/
explantation among both keratoconus and non-keratoco-
nus patients was inappropriate vault size. Notably, a high
vault was more frequently observed in Keratoconus pa-
tients.
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Pes3tome

Mema. Pospobumu kracugixayito ncegdoekconiamus-
HO20 CUHOPOMY 0I5l GUKOPUCTNAHHS 6 XIpYpeli Kamapaxkmu Ha
ocHogi it ocobausocmell.

Mamepian ma memoou. B 0ocnioscenni e3sno yuacmo 67
nayienmie (67 ouetl) 3 NCe8OOEKCHONIAMUBHUM CUHOPOMOM
ma kamapakmoro sikom 6i0 61 0o 84 pokis, sakum 6yn10 npo-
6€0€HO (haroemynbCUpIKayio KPUMATUKA 3 IMIIAHMAYIEN
1OJ1. B 3anesxcrocmi 6i0 ocobnueocmell XipypeiuHoi makmuxu
JKY8AHHSL, NAYIEHMIE PO30LIEHO HA HACMYNHI Kame2opii: mi,
KoMy ¢hakoemynvcudixayis xkamapakmu npoeoounacs cmau-
0aApmMHOI0 MEMOOUK0I0 6€3 000AMKOB0O20 3AXUCMY YUHHOBUX
36’A30K, mi, KoMy OY10 HEOOXIOHO Npo8oOUMU (PaKoemyiib-
cugikayiro 6e3 nonepednvoi pomayii 10pa KpUWMAIUKA HA
emani 2iopooucexyii; mi, KoMy 6HACIIOOK CAOKOCMI YUHHO-
8UX 36 530K O)1a HEOOXIOHA IMNJIAHMAYIsl IHMPAKANCYTbHO2O
niOMpuMy04020 Kinvys, i mi, komy 0yia HeobOXiOHa WOBHA
NIOMPUMKA NOTONCEHHSL IHMPAOKVISAPHOL TTH3U.
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Pesynomamu. Po3nodin nayienmie 3a 0coOnu8ocmsmu
HASIBHO20 NCeBOOEKCHONIAMUBHO20 CUHOPOMY | CHIYREHIO
BNIUBY OCMANHLO20 HA XAPAKMep NPOGeOeHHs Onepamus-
HO20 NIKYBAHHS Memooom hakoemynvcugpikayii 003601us 8u-
6ecmu 3aKOHOMIPHOCMI 3A71eHCHOCMI MAKMUKU XIPYP2IUHO20
JIKYBAHHSL 810 MAKCUMATLHO20 MIOpUA3y, CMyNneHio c1adKoc-
mi YUHHOBUX 38 30K, PYXOMOCMI KPUUMATUKA | 30amHOCmi
CaMOCMIliHO MPUMAMUCS IHMPAOKYIAPHILL IH31 8 NPAGULb-
HOMY nonodicenni. Bcmawnoenenna maxoi 3anesjcnocmi 00360-
JULO CUCMEMAMU3Y8AMU Yi O3HAKU [ pO3poOUmMu Xipypeiuny
KAacu@ixayiro nces00exkchoniamueHo2o cuHOpomy. 32i0Ho
3 0aHoI0 Kiacupixayiero, 6uUeHo womupu cmaoii ncesdo-
excghoniamusHozo CUHOpomy, Opyea cmadis nodileHa Ha 06Q
Kamezopii — kamezopito «A» i kamezopiio «By.

Bucnosku. 3anpononosana kiacugixayis, nposedena Ha
ocnogi oyinku IEC y suwesaznauenoi kinbkocmi nayicumis,
003601UNA YIMKO CUCMeMamu3y8amu ocoonueocmi nayicH-
mie 8I0N0BIOHO 00 0COONUBOCMEN NEPEOHBO2O Ce2MEHM) OKd.
Binvwe moeo, docniodscenns € yHieepcanivbHum 01 cmaoit,
SAKL MU 3aNPONOHY AU,

Jlana kracugixayis moosice Oymu 0CHOB010 015t NOOALLULUX
Q0CTIOAHCEHD NCEBOOEKCPONIAMUBHO2O CUHOPOMY.

Kniouoei cnoea. I[lcesdoexcgoniamugnuii cunopom, Ka-
mapaxma, nceeooexchoniamusHa 2n1aykoma, akoemynbcu-
Qikayis, nonodxcenHs IHMPAOKYIAPHOL NiH3U, Qikcayis in-
MPAOKYIAPHOL NiH3U, Klacugpikayis nces0oekchoniamueHo2o
CUHOPOMY, KDUULMATUK.

Abstract

Purpose: To develop a classification of pseudoexfoliation
syndrome (PEX) for use in cataract surgery on the basis of
its features.

Material and Methods: This study included 67 patients
(67 eyes; age, 61 to 84 years) with PEX-associated cataract
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who underwent phacoemulsification with intraocular lens
(IOL) implantation. Patients were divided into the following
categories based on the features of surgical strategy: those
that underwent standard phacovitrectomy without zonular
protection, those that underwent phacoemulsification and no
nucleus rotation during hydrodissection, those that required
a capsular tension ring (CTR) implantation due to zonular
weakness,; and those that required suture IOL fixation.
Results: The patient distribution based on the features
of PEX and severity of the effect of PEX on the features of
phacoemulsification cataract surgery allowed to determine
the relationship of the surgical strategy with the maximum
pupil dilation, severity of zonular weakness, increased lens
mobility, and capacity of an IOL to maintain its correct posi-
tion independently. Determining the relationship allowed us
to systematize these features and develop a surgical classifi-

Betyn

[ceBnoekchomiatupanii cuuaapom (ITEC) — me pos-
Jaj, Mo XapaKTepU3YEThCsl HAKOIMTMUEHHAM a0epaHTHOTO
EKCTPALIEIONIPHOTO MAaTPUKCHOTO MaTepiay Ha iHTpa-
OKYJSIPHUX CTPYKTYpax Ta IHIIMX BHYTPIIIHIX OpraHax
[1, 2]. Hommpenicts [TEC migBHITy€THCS 3 BIKOM; TaKHM
yrHOM Omn3bko 20% mroneit crapme 60 pokiB MaloTh el
craH [3,4]. Kpim mporo, ITEC acomitoeThes K 0HA 3 Hali-
OTBII YaCTHX MPUYWH BUHUKHEHHS TEPBUHHOI BiIKpH-
TOKYTOBOI IJIayKOMH, 110 po3BUBaeThest y 20—60% mami-
€HTIB 3 UM cuHApoMoM [1]. Pasom 3 TM BCcTaHOBICHO,
1o manieHTH 3 [IEC MatoTh OiIbIINil pU3UK PO3BUTKY Ka-
TapakTH, 10 MOXKE BHMaraTH IPOBEICHHS XipypridHOTro
BTpYYaHHs 174 {1 nikyBaHHs [5]. [IceBnoekcdoniatuBHAH
CHHJIPOM € JOJIaTKOBUM (paKTOPOM PHU3HKY ITif 4ac Xipyp-
TIYHOTO JiKyBaHHS KaTapaktu [6]. OmepaTuBHE JTiKyBaH-
Hfi y TAIi€HTIB 3 TCEBIOCKC(HOTIATUBHUM CHHIPOMOM
MOXe OyTH JJ0aTKOBO YCKJIQAHEHUM 32 paxyHOK 0coOIn-
BOCTEH KaTapakTH, Ka CYyIPOBOUKYETHCS PUTLAHICTIO 3i-
HUII 1 HEIOCTATHIM MEINKaMEHTO3HAM Mifpia3oM, ciad-
KICTIO IIMHHOBHX 3B 530K 1, SIK HACIIIOK, HMOBIpHICTIO
IUCITOKAIii KpuINTamuka abo iHTpaoKyspHOI JiH3U [7,
8, 9]. IcHyIO0TH 0COOTMBOCTI MPOBEACHHSA (PAKOSMYIIBCH-
¢ikarii B momiOHUX BUMAAKaX — PeKOMEHAOBAHO YHUKATH
HaJIMIPHOTO THCKY Ha KPUINTAJINK, HE TOKJIQJaTH 3yCHIIb
Ipu HOT0 MepeMilIeHH] i poTarlii B KalcCyJIbHOMY MIIIIKY,
a TaKOXX TIPOBOANTH OCHOBHI eTamu orneparii Ha (iziono-
TYHOMY BHYTPIIIHBOOYHOMY THCKY 1 HEBUCOKHX TTapame-
Tpax Bakyymy [10,11,12]. Takox y momiOHMX BHITagKax
MOXE€ BHHHUKAaTH 1oTpeda y BUKOPUCTAHHI IOIATKOBHX
MPUCTPOIB ISl MIATPUMKH KarlCyJIbHOTO MIIKa, TaKUX
SIK IMIUTAHTAIlis BHYTPIITHHOKATICYIFHOTO KiTBIIS, IO [10-
3BOJISIE PIBHOMIPHO TIEPEPO3MOMIIATH TUCK HA ITMHHOBI
3B s13kH [13]. B 0cobmmBO yckimagHEHUX BUMAIKax 4acT-
KOBOTO 200 TOBHOTO Ae(eKTy HMHHOBUX 3B’SI30K, KOJIH
HEMOXKJIMBO JOCSTTH TPABWJIBHOTO TOJIOXKECHHS IHTpa-
okymspHoi ni3u (IOJI) B micnsomepaniiHOMy Tepiomi,
3aCTOCOBYIOTBCS METOAM i 3acobu moBHOI dikcamii 10JT
[14]. 3actocyBaHHS MOHATKOBHX IPHUCTPOIB OE3MIOBHOL
Ta MOBHOI (ikcarii cTabiizye MOIOKEHHS IHTPAOKYIISP-

cation of PEX. The classification scheme defines four stages
of the syndrome, stage II is subdivided into two categories,
category A and category B.

Conclusion: The classification proposed was developed
on the basis of the assessment of PEX in the above number
of patients, and enabled systematizing the features of patients
according to the features of the anterior segment of the eye.
Moreover, the study is universal for the stages proposed. The
classification can be used as a basis for further research on
PEX.

Keywords: pseudoexfoliation syndrome, cataract, pseudo-
exfoliative glaucoma, phacoemulsification, intraocular lens
position, intraocular lens fixation, pseudoexfoliation syn-
drome classification,lens.

HOI JTIH3W i/ 9ac Ta Micis XipypriyHoro Bpy4aHss [15].
OCKiZTBKH BHIIETIEPEPAaXOBaHi 0COOIMBOCTI MAIOTh MICIIE
HE y BCIX BHNAAKaxX XipypriYHUX BTPydYaHb 3 MPHBOAY
KaTapakTH, YCKIATHEHOI ICEeBIOCKC(OTIaTUBHUM CHH-
JIPOMOM, BaXKJIMBHM € PO3IIOLT MAIi€HTIB BIAIOBITHO 10
ctymneHs BupaxenocTi npossiB IIEC B xoxi XipypridHoro
BTpy4aHHs [16].

Ha cporomgnimHi#i neHp BIACYTHE UiTKe MOCTaliifHE
PO3MEKYBaHHS TICEBAOEKC(OIIaTHBHOTO CHHIPOMY, IO
MO0 O JOMOMOTTH y TMPOLECi XipypridHOTO MEHEeIK-
MEHTY TaIli€HTIB.

BinmoBinHo, BUHNKa€e HEOOXiTHICTh Y CTBOPEHHI KITi-
HiYHOI Kacudikamii mceBaoekc(oniaTHBHOTO CHHIPOMY,
10 HA/IaCTh MOXKIIMBICTh BU3HAUCHHS iHTpaoIepamiiaol
TaKTUKH 3a37IaJIET1/1b, TIONEePeKYI0YN HMOBIPHI YCKIIaa-
HEHHS B XOJIi OoTeparii.

Meta. Po3pobutn kmacudikamiro mceBmoekcdoia-
THUBHOT'O CHHJPOMY JUI BUKOPHCTaHHS B Xipyprii kara-
pakTH Ha OCHOBI ii 0COOTMBOCTEH.

Marepian Ta metoam

B mociimkenHi B350 ydacTh 67 marieHTiB (67 odeii)
3 TICceB0eKC(POMaTHBHAM CHHAPOMOM Ta KaTapakTolO Bi-
koM Biz 61 o 84 pokiB, mpoornepoBaHuX y KiiHiIi «Bizio-
Oym» 3 03.12.2024 mo 17.04.2025. [NarmieHTiB 3 aMeTporTi-
€10 BUCOKOTO CTYTICHS Ta CYIMyTHIMHU 0(pTaIbMOJIOTIIHUMHU
3aXBOPIOBAHHAMH OYIIO BUKITIOUEHO 3 AOCTiKEHHS. Beim
TAIlieHTaM MPOBEACHO XipypridHe JNiKyBaHHS KaTapakTH
NUIAXOM (pakoeMynbcr(ikamii KpumTanauka 3 iMIUTaHTa-
miero 10JI. Bei xipypriuni BTpydaHHsS IPOBEACHO OTHUM
KBalTi(hikoBaHUM O(TaTBPMOXipyproM. Yci MaImi€HTH, Bif-
TIOBITHO 10 0COOHMBOCTEH XipypridHOTO JIKyBaHHS OyIH
posnoaineni Ha HacTynHI rpynu. [lepma rpyma — marieH-
tn 3 [IEC, y skux moomepamiiHo i iHTpaomepaniiHo He
Oyn0 BUSIBICHO IPOSBIB CIAOKOCTI IIMHHOBHUX 3B 530K 1
SKi IPU BUKOHAHHI (hakoeMynbcupikamii He moTpedyBanm
HISIKHX JOMaTKOBUX METOIB 1 3aC00iB 3aXHCTy OCTaHHIX.
B xomi omepamii mpu Timpoancekmii sapa KpHINTaIAKa
JIETKO JTocsirajach HOTO poTamiiHa MOOUTBHICTE 0e3 pH-
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3WKY IS IIMHHOBUX 3B’s30K. J[pyra rpyma — mamieHTH 3
TIPOSIBAMH BUPAXKECHOI CIa0KOCTI MMHHOBUX 3B 530K, IO
BHUABIISUIACH IHTPAONEPAIifHO y BUIIAII JONATKOBOI py-
XOMOCTI KpHIITaJIUKa. [lamieHTH naHoi rpynu BEMaraiu
TIPOBeACHHS (hakoeMyabCcH]ikalii, mo mepeadadarn Me-
TOJM JJOATKOBOT'O 3aXUCTY ICHYIOUMX IIMHHOBHX 3B’ 530K,
a caMe: MPOBEIICHHSA TiAPOIUCEKIIIi sIpa KPUIITAIHKa 03
Horo porarlii, BHKOHAHHS eTamiB GakoeMymnbcudikarii Ha
¢izionorigaomy BOT i 31 3HIKEHUMH MTapaMeTpaMH Ba-
KyyMmy. YacTrHI TaKuX Malie€HTiB, BHACIIIOK 3HAYHOI BH-
Pa3HOCTI iHTpaoIepaniiHo1 cTaOKOCTI IMHHOBHX 3B’ 30K,
Oy70 IMIUTAHTOBAaHO BHYTPINTHHOKATICYJBHE ITiITPUMYTO-
4e Kiplle. TpeTs rpymna — marieHTu 3 BUpa)KEHUMH O3Ha-
KaMu (pakofeHe3y 1 ipuaomeHesy, JOOIEpaIliifHo auc-
JIOKaIielo KpumTanuka. [lamieHTn AaHoi Tpynmu Ha BCIiX
eTamax omeparii moTpedyBalid TOJATKOBOI ITIATPHMKH
KaIlCyJIbHOTO MilllKa KPUIUTAINKA Y BUNISAI KalCyJIbHUX
Ta4KiB, a TAKOX NOTPeOyBaIH TOJATKOBOI IMMOBHOI (hikca-
ii iHTPaOKYISIPHOTL JIH3U IS JOCATHEHHS ii IPaBUIBHO-
TO MICISIONepaIifHoro moaoxeHHs. OKpiM BHU3HAYCHHS
ocobnmuBocTel mepediry dpaxoemynbendikamii i HeoOXi-
HOCTI JOZAaTKOBUX METO/IB 1 3aC00iB MPOTEKITii MIMHHOBHIX
3B’s130K 1 (hikcanii IOJI, ycim mamieHTaM iHTpaomepariitao
BHUMIpIOBAIH AiaMeTp 3iHHII Ha (OHI 3aCTOCYBaHHS eIIi-
Oynp0apHHUX 1 iIHTpakaMepHUX MEINKAMEHTIB IS Mak-
CHMaJIbHOTO Mizpia3dy (emiOynpbapHO — Tpomikamin 1%,
arpomin 1%, iHTpakamepHO — Me3aToH 1%). V iHTpa- Ta
TmicysionepanifHoMy Tepiofi Oyau BiCyTHI yCKIIQJHEHHS.

JocnimkeHHs TpOBOIIIOCH Y BiAOBITHOCTI 10 ['erb-
CIHCBKOI JIeKJIapatlii, 3 JOTpUMaHHIM O10€THIHUX HOPM,
Oyna oTprMaHa iH(pOpPMOBaHa 3rofa Bif MAIi€HTIB, IO
Opaiu yJacTh y JOCIIiKCHHI.

Pe3ynbratn

Jo mepmroi rpymu Oymo BigHeceHO 22 TMallie€HTH, Tie-
pebir omeparrii y SKuX He BiIpi3HABCS BiJ MalieHTIB 0e3
[EC — xpumtanuk OyB cTabiTbHHAN, IHTpAOTIEPAifHO HE
BUSIBIISUTICH O3HAKHU CJIAOKOCTI IMHHOBHX 3B’S130K, JIETKO
Jocsirajiacs poranis sApa KpUIITAJIMKa NPU BUKOHAHHI
TIAPOIMCEKIIil, iHTpaoIepamiiiHi mapaMeTpu THCKY 1 Ba-
KyyMmy OyIli CTaHOApTHI i He BUMarajam KOpekuii B Oik
3MeHIIeH s, mmicis immiadTanii [0OJI Oynma crabimpHa B
KaICyJIbHOMY MIIIKY 1 3aiiMajia NpaBHJIbHE TTOJIOKCHHS B
omi. Y BCIiX MAIli€HTIB JaHOI TPYITH 3aCTOCYBaHHS Miapia-
THKIB JI03BOJISUIO PO3ILIMPUTH 31HULIIO Ha TIOHAT 8 MM B Jli-
ametpi. Takux marienTis Oyio BigHECeHO A0 rpynH | Ha-
moi kmacugikanii [TIEC. [Jo npyroi rpymnu Oyto BiZHECCHO
33 marieHTa, y SKHX B JOOIEpaliiHOMY Tepiomi Oymu
NIPOSIBM 3HAYHOI PYXOMOCTI Siipa y BUINISL 1ipHIONCHE3Y
IIPU pyXax OKa, iHTpaolepauiifHo Mpu BUKOHAHHI mepe-
JHBOTO KaIlCYJIOPEKCHCY TaKOX BiMIYanacsi pyXOMiCTbh
KpHUIITAINKa BHACHIJOK CIA0KOCTI IWHHOBUX 3B SI30K.
B xomi omepamii Oyro HeoOXiTHO HE TIPOBOAUTH POTAIIIIO
sIIpa KPUIITAJINKa, BHKOHYBATH (hakoeMyIbCH]IKaIliio Ha
¢izionorivHUX MmapaMeTrpax BHYTPIITHBOOYHOTO THCKY
(BOT) 1 HU3pKHX MapaMeTpax BaKyyMy Ui 3amo0ira-
Hs TOIKOKeHHsT ocnabinernx 3B’s130k (CENTURION

Vision system (Alcon), 3 mapamerpamu Bakyymy akod-
parmenTarii (90-120 MM pt. ct.) hakoacmipamii (180-250
MM DT. CT.).

YacTrHI TakdX MAIi€HTIB TakoK Oya0 HEoOXiTHO
IMIDTAaHTYBATH 1HTPAKATICYAbHE MiATPUMYIOUE KUTBIE IS
crabimpHOCTI [0J] B micnmsomepaniitHoMy mepiomi. ¥ Beix
IUX TAMi€HTIB MaKCHUMAalbHO MOXJIMBHHA Minpua3 OyB
MeHIIe 8 MM B miametpi. [lamienTam, y SKHX MaKCUMallb-
HUH Migpua3 OyB MeHmIe 5 MM B giametpi (11), ycim Oymo
HEOOXITHO IMIUIAaHTYBaTH IHTPAKAICYJIbHE ITiATPHMYIO-
ge Kimpre. OTKe, TMamieHTH, SKi Majld BUPaXXCHI 03HAKA
CJIa0KOCTI IMHHOBHUX 3B’S30K, MaJd MaKCUMAaJIbHHH Mi-
npia3 meHme 5 MM, Oymu BimHeceHi no III rpymu, 3riqHO
3 HaIIOO Kiacu(ikaIliero. Yci Taki marieHT IoTpedyoTh
IMIDTaHTAIlli 1HTPaKaICyApHOTO MiATPUMYOYOTO KUTBIIS.
[NamieATH 3 BUPaXCHOIO CIAOKICTIO IMWHHOBHX 3B’S30K,
II0 BHMAaraja BiJIOBiTHUX KOPEKTHUB y MpPOBeACHHI (ha-
KOeMyIbCH(iKaIlii, i MAaKCUMaJIbHAM MiIpia3oM BiT 5 10
8 MM Oymu Bimueceni o Il rpymum. [Tpuyomy Ti, mo He
moTpeOyBay IMIUIAHTAI] IHTPAKAICYabHOTO HiATPUMY-
I090TO KiNbIld, Oynu BimHeceHi mo rpymu IIA, a Ti, mo
moTpeOyBany iMIUTaHTAIil Kb, — go rpymu 1IB. ITa-
II€HTH 3 03HAKaMH TICEBIOEKC(HOIIATHBHOTO CHHIPOMY 1
TUCIIOKaIliero KpumTannka, abo 10JI, mo BusBmsmm m0-
a0o iHTpaorepamniifHo i moTpeOyBaIH, BiAIOBIIHO, TOaT-
xoBoi (ikcarii [0JI 3a paxyHOK MiJIIMBAaHHS 10 CKICPH
abo paifmyxHOi 00070HKH, OyiaH BigHECeHI HaMu 10 1V
IPYIH, HE3aJIEeKHO BiJl CTYICHS MaKCUMAJIEHO MOKIMBO-
ro Mizmpia3y. Y BCIiX MamieHTIB MicisAONMepamiiHuil mepi-
O] TIPOXOIUB 0e3 yCKIamHeHb. [ IMOTeH3UBHI Kparuti BU-
KOpHCTOBYBaINCh y 12% (8 oueif) mo mpuyuHi paHHBOI
micisionepariifnoi oramepmorinepTenHsii. [HTpaokysipHa
miH3a Oyina EHTPOBaHA y BCIiX BUMAIKAX.

Ha mincraBi qaHux aHANi3y OIIHKY Mepeaonepaniiaol
OGioMiKpoCKomMii MepeTHpOT0 CETMEHTY OKa, MaKCHMAllb-
HOTO IHTpaomepaliifHoro miznpia3y, ocodamBoCcTeil X0Omy
omepariii OyJ0 3alpPONOHOBAHO CHCTEMATHU3yBATH ITalli-
€HTIB 3 TIceBI0eC()OMIaTHBHIM CHHAPOMOM B KiIach(ika-
niftHy cuctemy (Tadm. 1).

O6roBopeHHA

Jana xipypriuHa kiacudikaiisi ICeBIOSKCPOTIaTHB-
HOTO CHHAPOMY HOCHUTH BEJHMKE MPAaKTHYHE 3HAYCHHS,
OCKIJTBKM Ha JOOTEpaIliifHOMY Iepioai JO3BOIISE BHU-
3HAYUTH 00’€M XipypridyHOro BpyYaHHS Ha MEPEIHbOMY
CerMEHTI OKa 32 MAaKCHMaJbHUM 3HAYCHHSM IuJIeTalii
31HHIII, HASSBHICTIO YH BiJICYTHICTIO 03HAK CIAOKOCTI IIHH-
HOBHX 3B’s30K Ta (hakomoHesy. Lle n0o3Boise€ BH3HAYUTH
MOTEHIIIIHI PU3UKHU Ta YCKIaTHEHHS, HCOOX1HICTh BUKO-
puCTaHHSA 3ac00iB MOATKOBOI (ikcarlii iHTPaOKYIAPHOI
JiH3M, piBeHb KBamidikamii odraapmMoxipypra I sKic-
HOT'O IIPOBEJICHHS Ollepallii.

Binbmre Toro, 1me ga€ MOXKIMBOCTI OLIBIN TIIMOOKOTO
00TpyHTYBaHHS 1IceBIOeKc]omaTHBHOTO cHHApOMY [17].
CTymiHb BUPaKEHOCTI TICEBIOCKC(OTIAaTUBHOTO CHHIIPO-
My Ma€ BEJIMKE 3HAYCHHS Y KOHTEKCTI IPODIIaKTHKH PO3-
BUTKY TiceBpoekcdomaruBHoi maykomu (ITET), Tak sk
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Tabn. 1. Knacudikauis nceegoekcdoniaTuBHOIO CUHAPOMY B Xipyprii kKaTapaktu

- N - Lo Aucnokauis . .
Crapia | Kinbkicte | Biomikpockoniynun | LlupuHa IpupopoHes, XipypriuHe BTpyYaHHs
NMEC | nauieHTiB KpUTEepin 3iHULi ®dakogoHe3 KpuuiTanika BUGOpYy
abo 1011
MNEC 1 22 MEM no kpato 3iHuui 8 MmTa | BigcyTHi BigcyTHi CranpapTtHa thakoe-
Ta Ha nepeaHin no- GinbLue MynbcudikaLlis KpuLTa-
BEPXHi KpuLITanuka nuKa 3 iMnnaHTauieto
npv migpia3i 1on
MNEC 2a 20 MEM no kpato 3iHnLi 5-8 mm Cnabko BupaxeHi, | BigcyTHi Pakoemynbcudikauis
Ta Ha nepeaHin no- He BMMaratTb KpuTanuka Ha gisio-
BEPXHi KpuLITanuka imnaHTauii NOriYHOMY BHYTPILLHBO-
npv migpiasi Ta B KyTi dikcyrounx npm- O4YHOMY TUCKY, 6e3 po-
nepeaHbOi kKamepu CTpoiB Tauii sapa Ha HU3bKOMY
oKa Ha pangyXui i Ha BaKyyMi 3 iMnnaHTavjieto
eHgoTenii poriBku IO 6e3 hikcyor4oro
NpUCTPOIO
MEC 26 13 MEM no kpato 3iHnLi 5-8 mm KninivyHo Ta BigcyTHi Pakoemynbcudikauis
Ta Ha nepegHin no- iHTpaonepauinHo KpuLuTanuka Ha disio-
BEPXHi KpULUTanuka BUPaXeHi, notpe- NOriYHOMY BHYTPILLHBLO-
npv migpiasi Ta B KyTi BytoTb iMnnaHTauii O4YHOMY TUCKY, 6e3 po-
nepeaHbLoi kKamepu dikcyroumx npu- Tauii aapa Ha HU3bKOMY
oKa Ha pavgyXui i Ha CTPOIB (BHYTpILL- BaKyyMi 3 iMnnaHTavjeto
eHpoTenii porisku HbO-KarncyrbHOro I0J1 3 imnnaHTauieto
KinbLiA TOLLIO) (hiKCYHOHHOro NPUCTPOLO
(BHYTPILIHBO-KaNCynb-
HOTO KinbLs)
MEC 3 1" [MEM no kpato 3iHnui MeHwwe KniHiyHo Ta iHTpa- | BigcyTHi dakoemynbcudikaLisa
Ta Ha nepegHin no- 5Mm onepawinHo Bu- KpuLLTanuka Ha gisio-
BEPXHi KpuLITanuka paxeHi, noTpeby- NOriYHOMY BHYTPILLHBLO-
npu Migpiasi Ta B KyTi HOHOTb iMNNaHTauil O4YHOMY TUCKY, 6e3 po-
nepeaHbLoi kKamepu dikcyroumnx npu- Tauii sapa Ha HU3bKOMY
oKa Ha panayxui i Ha CTPOIB (BHYTpILL- BaKyyMi 3 iMnnaHTauieto
eHgoTenii porisku HbOKancynbHOro |01 3 imnnaHTauieo
KinbLs TOLLO) (hiKCYHOKYOro NPUCTPOLO
(BHYTpILLHBO-KaNCcymnb-
HOTO KinbLis)
MNec 4 1 MEM no kpato 3iHuLi MeHwe KniniyHo Ta MosHa abo Pakoemynbcudi-
Ta Ha nepegHirn no- 5 MM iHTpaonepauinHo YacTkoBa Kauis kpuwtanuka
BEPXHi KpuLITanuka BUPAXeEHi Aucnokauis Ha (pizionoriyHomy
npv migpiasi Ta B KyTi KpuLiTanuka BHYTPILLIHLOOYHOMY
nepeaHbLoi kKamepu abo iHTpaoky- | Tucky, 6e3 poTauii sgpa
OKa Ha pangyXui i Ha NAPHOI NiH3W | Ha HU3bKOMY BaKyyMi
eHgoTenii poriBku 3 imnnanTadieto 101 3i
cknepanbHoto ikcali-
eto 101 abo dpikcauieto
[0 pangyxku

Mpumitkn. MEM — nceBpoekcdoniatnBHuin matepian; NMEC — nceepoekcdoniatBHuii cuHapom. Ha uto knacudikauiio otpu-
MaHo nateHT Ne136593 Big 26 TpaBHsA 2025 poky Npo peecTpaLito aBTOPCLKOro npaea.

Xipypris KarapakTH y TaLi€HTIB 3 TCEBIOCKC(OTIaTuB-
HUM CHHAPOMOM 3MeHITye pu3uk po3Butky [1EI [17, 18].

Toit ¢akt, mo mceBpoekc(oIiaTHBHA TIIaykKoMa po3-
BHUBAETHCS HE Y BCIiX MAII€HTIB 3 TICEBIOCKCPOTIaTUBHUM
CHHAPOMOM, TOTpedye TOIyKy (akTopiB, MO MOXYTh
MIPU3BECTH 10 PO3BUTKY IJIAYKOMHOTO IIPOIIECY, TOMY
MoxmBicTh Kinacugikamii [TEC BimkpuBae MOMXKIHBOCTI
oinem pyrmamentansHoro gociimkenns [1ET.

[TceBnoekcdoniaTUBHUI CHHAPOM HE € XapaKTePHUM
TITBKH T (PaKigYHHX MAIi€HTIB, IPOTE Ma€ MicIie 1 y ocid
3 aptudakiero. Y apTudakiyHUX MAIi€HTIB AiarHOCTHKA
NICEBIOCKC(PONIATUBHOTO CHHIPOMY MOXKE OyTH yTpyIHE-
Ha [19]

Bumeonncana xinacudikamis I[TEC He € yHIKaIbHOIO
Ut (paKigHUX TAIi€HTIB 1 MOXKE TAKO)K BHKOPHUCTOBYBA-
THCA Y 0Ci0 3 apTudakiero.
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3akaouyenns. HasBricts BisyampHuX o3HaK [IEC He
BHU3HAYA€ XipypriuHy TAKTHKY Ail TIPH Xipyprii KaTapak-
TH, III0 BCTaHOBIIOE HeoOXinHicTh Kiacudikamii [IEC e
32 HasBHICTIO ab0 KITBKICTIO IICEBIOEKC(OIIaTHBHOTO
MaTepiany, a 3a IHITUMH O3HAaKaMH, SKi BIDIMBAIOTH Ha
XIpypriuHy TaKTHKY, 30KpeMa TaKHX SIK MaKCHMaJIbHUI
MEINKaMEHTO3HHH Mifpia3, HasABHICTh ipuao- Ta (hako-
JIOHE3Y, TIOCHJICHOT PyXOMOCTI KPHIITAINKA TIPH (hakoe-
MyJbCcH]IKaIii, MOXIMBOCTI MPOBEACHHS XipyPTidHOTO
BTPYYaHHS Pi3HUMH METOIaMH 0e3 YIITKOIKCHHS 3B 30K,
mucnokamii kpumranuka uu 10JI (i BiZmoBimHO MOIILTE-
HICTB IIOBHOI (hiKcallii y 3B’ 3Ky 3 TUCIIOKAIIIEIO).

Knacudikaris HeoOXiHa, OCKITEKA BOHA Ja€ MOXKITH-
BOCTI MTPOTHO3YBAHHA XOY OMepallii 1 pu3uKy iHTpaore-
pamiitaux yckimagaeHs Ta pusuky [1ET.

3ampornoHoBaHa Kiacudikarlis, MpoBeIeHa Ha OCHOBI
ominku [IEC y Bume3a3Ha4eHo1 KITBKOCTI MAIi€HTIB, 10-
3BOJIMJIA YITKO CHCTEMAaTH3yBaTH OCOOIMBOCTI MAIli€HTIB
BIZIMTOBITHO 10 0COOIMBOCTEH MTEPETHHOTO CETMEHTY OKa.
Binemme Toro, mpoBezieHe TOCIIHKEHHS € YHIBEpCAIbHUM
JUTS CTaiH, SIKi MU 3aIIPOTIOHYBAJIH.

Hana xnacudikarist Moxxe OyTH OCHOBOIO JUTS TIOAAITh-
IIUX JIOCIIKEHB 1, 30KpeMa, 3 TOYKH 30py PO3BUTKY BTO-
PUHHOI eKC(OTaTUBHOT TIIAYKOMH.

ABTOpPCbLKNI BHECOK

MenbHuk B.O. — pospobka koHuUenuii, NpoeKTyBaHHS,
aHani3 Ta iHTepnpeTauia gaHux, 36ip gaHuWX Ta NpPoBeAeHHS
[OOCHiMKEHHs, MiAroToBKa Ta peLeH3yBaHHs pykonucy; Bacu-
neeBa J1.C. — 36ip gaHux Ta npoBedeHHA OOCNiMAXKEHHS, nia-
roToBKa Ta peLeH3yBaHHsi pykonucy. Yci aBTopu npouutanu
Ta CXBanunum oCTaTouHWI BapiaHT pyKomucy.

[>xepena nigTpUMKM
BiacyTHi.

ETnyHi Hopmu

Lle pocnigpxkeHHs NnpoBoAMnocH 3a yvacTio niogen. Yci na-
LiEHTV Janu iHopmoBaHy 3rofy Ha yvacTb Y AOCHiIOXEHHI.
DocnigpxeHHs 6yno nposefeHo y BiANoBIAHOCTI 3 enbCiH-
CbKOI Aeknapadieto. Lie gocnigXeHHa He BKNoYano ekcne-
pPEMEHTU Ha TBapuHax.

KoHdnikTu iHTepeciB

ABTOpM 3asBNAOTb, LLO BOHN HE MalOTb KOH(MIKTY iHTEp-
€ciB, KA Mir 61 BAMMHYTM Ha TXHIO AYyMKY LWOAO npeameTa
abo maTepianis, onncaHnx i 0GroBoOpeHUX y LibOMY PYKOMUCI.

Biamoga Big BignoBiganbHoOCTI

[Nornsaan, BUCNOBMEHi B NOAaHI cTaTTi, € BNaCHUMU, a He
ogiLinHOK No3uLieto ycTaHoBM abo croHcopa.

3asiBa Npo AOCTYNHIiCTb AaHUX

Bci aaHi, oTprmani abo npoaHanisoBaHi nig 4ac upboro Ao-
CMigXXeHHs, BKIOYEHi B L0 onybnikoBaHy CTaTTHo.

CKOpOYEHHs

MEC — nceBpoekcdoniatuBHuii cungpom; MNEN — nceepo-
ekcdoniatneHa rnaykoma; |OJ1 — iHTpaokynsipHa niH3a.
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MocnigoBHICTb Xipyprii KaTapakTu y AOPOCNNX NaLEHTIB i3
rinepmeTponicto Ta ambrionicto: pe3ynbraTu onepadii B 3aneXHOCTi
Bif BTPy4YaHHA Ha AOMiHaAHTHOMY 4M amMbrioniYyHoOMy oui
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3anopisbkuii AepxaBHUIA Meauko-hbapMaLleBTUYHIIA yHiBepeuTeT, 3anopixoks (YkpaiHa)
KomyHarnbHe HekomepLiiHe nianpremcTBo «3anopisbka obnacHa KniHiyHa nikapHs» 3anopisbkoi obnacHoi pagu,
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Visual outcomes of cataract surgery in adult patients with hyperopia and amblyopia
with the dominant vs amblyopic eye operated on first

Lutsenko N.S., Isakova O.A., Rudycheva O.A., Mykhalchyk T.S.

Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia (Ukraine)
Municipal Non-Profit Enterprise “Zaporizhzhia Regional Clinical Hospital” of the Zaporizhzhia Region Council,

Zaporizhzhia (Ukraine)

Pesome

Mema. IIpoarnanizyeamu eniue nociioo6HOCmi Xipypeiu-
HO20 NIKYy6anHs kamapakmu (OOMiHanmue uu HeOOMiHaHmue
0KO) HA 30pO08GI pe3ynbmamu y NAYIEHMIE i3 Cynymusor0 2inep-
Memponieo ma amoOnionicio.

Mamepian ma memoou. I[Iposedeno pempocnekmusHe
00CHIONHCEHHS. pe3Vbmamie XipypeiuHo2o NIKY6aHHs Kama-
paxmu y 40 oopocaux nayienmie (80 ouetl) 3 cinepmemponieto
ma amonioniero. Ilepwa epyna — 28 nayicumis (56 oueti), y
AKUX XIpypeito nouunanu 3 amonioniyno2o oka. Iayienmu oo-
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damxkoso oynu nodineni na nioepynu. Ipyna 14 — 17 nayicn-
mie (34 oka), 0o onepayii MKI'3 6iopizusnacs Ha 080X 04ax
He oinvwe 0,1. I'pyny 1B ckranu 11 xeopux (22 oka), wjo manu
pisnuyio MKIT3 misre ouuma oinow 0,1. /o opyeoi epynu cno-
cmepedicennsi 6yno exaoueno 12 nayienmie (24 oxa), skum
nepuwum onepyeany OOMIHAHmMHe 0KO, a NOMimM amonioniute.

Pesynomamu. Ilicis  xipypeiunoeo empyuanus 6i00y-
aacs eionosiona smina sk HKI'3, max i MKI'3, npu yvomy
MKT3 s6invwunace y epyni 14 3 0,25+0,08 oo 0,76+0,13
(P<0,00001), 6 epyni 1B 3 0,33+£0,09 0o 0,54+0,07
(P=0,00007), a y epyni 2 matidice ne sminunacs (3 0,32+0,07
00 0,33+0,006, P=0,00678). Oyinka KymyiamusHux NOKA3HUKIG
eocmpomu 3o0py eusisuna HKI'3 0,7 ma euwe y 67% nayien-
mie epynu 14, 0,5 ma euwge — y 68% nayienmis epynu 1B ma
eocmpomy sopy 0,3-0,4 —y 96% nayienmis 2-i epynu. Kymy-
assmueni noxaswuku MKI'3 cknanu 0,7 ma suwe y 77% nayi-
enmis 6 epyni 14, 0,5 ma suwe — 86% nayienmis 6 epyni 1B,
ma 0,3-0,4 y 92% nayieumie 2-i epynu.

Bucnosxu. Ilocnioosuicms onepamugnozo GmpyyaHHs
npu KAmapaxmi Mac upiuianvHe 3Hauents: Onepyeants amo-
JONIUHO20 OKA NEPUUM CIMBOPIOE YMOBU OISl L1020 AKIMUBHI-
woi yyacmi y 30posomy npoyeci, ujo niosuwye UMosipHicmy
QyuryionanvHol peabinimayii, 0cobaU80 NPU HE3HAYHIL pi3-
Huyi 6 I'3 na doonepayitinomy emani mion amoOrioniuHuM ma
OOMIHAHMHUM OKOM.

Knwuosi crosa: kamapaxma, parxoemynvcugixayis, 0o-
pocii, ecinepmemponis, amoOnionis, 2ocmpoma 30py, amonio-
niyHe 0Ko, OOMIHAHMHE OKO, KPUULMATUK.
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Abstract

Purpose: To review the impact of the surgical eye sequence
(dominant vs non-dominant first) on the visual outcomes of
phacoemulsification with IOL implantation in patients with
hyperopia and amblyopia.

Material and Methods: We retrospectively reviewed the
clinical outcomes of 40 adult patients (80 eyes) with hyper-
opia and amblyopia who underwent surgery for cataract.
Group 1 comprised 28 patients (56 eyes) in whom the am-
blyopic eye was operated on first. This group was subdivided
into two subgroups. Subgroup 14 comprised 17 patients (34
eyes) with a baseline interocular best-corrected visual acuity
(BCVA) difference of not more than 0.1. Subgroup 1B com-
prised 11 patients (22 eyes) with a baseline interocular BCVA
difference of more than 0.1. Group 2 comprised 12 patients
(24 eyes) in whom the dominant eye was operated on first and
the amblyopic eye was operated second.

Results: After surgery, BCVA increased from 0.25 = 0.08 to
0.76 £0.13 (P <0.00001) in group 14 and from 0.33 + 0.09 to

Betyn

AMOioris — 11e QyHKITIOHAIBHE TTOPYIICHHS 30pY, IO
BHHMKAE BHACIIIOK aHOMaJIIH y Iporieci 30poBoi CTUMY-
JIii Ha paHHIX eTarax po3BUTKY 30pPOBOI CHCTEMH, TOTPH
BIJICYTHICTh OpPTaHiuHOI MMaToJIoTii CITKIBKM ab0 30pOBOTO
nurixy [1]. Onniero i3 Haituactimmx (popM € aHi3oMeTpo-
miyHa amOJTioNis, 0 BUHUKAE NPU 3HAYHIN pi3HULI ped-
pakmii Mi>k JBOMa O4MMa, OCOOJIMBO Y BHITA/IKaX BHCOKOTO
CTymeHs rimepMerpomii. Y TakuX Mali€eHTiB, 0COOIMBO
SIKIIIO BOHM HE KOPHCTYBAJIHMCh ONTHYHOI KOPEKII€I0 B
JIUTHHCTBI, PO3BUBAETHCS CTilKE MPUTHIYEHHS IMITYIIBCIB
13 OKa, 110 cyadnre 0aunTh, HA PiBHI LEHTPAIBHOI HEPBO-
Boi cucremH. Lle 3yMOBIIIO€E HE JINIIE 3HIKEHHS TOCTPOTH
30py, a i MOpyIIEHHs OIHOKYJISIPHOTO Ta CTEPEOCKOIIYHO-
ro COpudHATTS [2, 3, 4].

Y MHHYJIOMY BBaXKajocs, IO MICIA 7—9 POKIB KHUTTS
amOiomist cTae He3BOpoTHOIO. IIpoTe cydacHi ysBICHHS
PO HEHPOIUTACTHYHICTB JIOPOCIIOTO MO3KY JIAIOTh ITiCTa-
BU MEPENISIHYTH 110 apaJurmMy Ta CBi4aTh PO MOXKIHU-
BICTh YAaCTKOBOTO BiJTHOBJICHHS 30pOBHMX (PYyHKIIH HaBITH
y crapmioMy Bini. Tak, Ha CbOTOJHI iICHY€E METO]] Tepares-
TUYHOTO JTIKYBaHHS aMOIOTI1 y TOPOCIHX, JIC TPATUIIIHHI
MeTo M (OKJIIO3isl, MeHai3allis TOIIO0) BXKe MaJoe(eKTHB-
Hi — IIe IeplenTHBHEe HaBJaHHs. [loBeIeHo, 10 i BILUIU-
BOM TIEBHUX CCHCOPHUX CTUMYJIIB MOXJIUBE YaCTKOBE a00
HaBITh CYTTEBE MOKPAIICHHS 30pOBHX (YHKIIH y JaHUX
marfieHTiB [5]. BogHodac 3 TeparmeBTHYHHMH METOIaMHU
JIKYBaHHSI aHI30METPOIivHOi amOiiomnii 1oBeaeHo edek-
TUBHICTh XIPypriYHHX METOJIB, SIKI CHPSIMOBaHI Ha ycCy-
HEHHSI aHOMaJIii pedpakiiii BiJ 3aCTOCYBaHHS EKCHMeEp-
JIa3epHUX BTPYYaHb Ha POTIBII, IMIUIAHTAIil (haKidHUX
iHTpaokymsipuux ain3 (10J1) no 3aminn kpumranuka [6-9].

OnHaK CKJIaTHOCTI B IIarHOCTHUII Ta JIKyBaHHI 3pOC-
TAlOTh B CHTYyaIlii, KOJM aMOJiOIisl TOEJHY€EThCS 3 BIKO-
BOIO KarapakTolo. 3HIDKCHHS IPO30POCTi KPHIITAINKA
JIOIATKOBO TIOTIPIIy€E 30pOBE CHPUHHATTS, IO OCOOIHMBO

0.54 = 0.07 (P = 0.00007) in group 1B, and hardly changed
in group 2 (from 0.32 £ 0.07 to 0.33 = 0.06, P = 0.0678). A
cumulative uncorrected visual acuity (UCVA) of 0.7 or better
was achieved in 67% of patients in group 14; 0.5-0.6 was
achieved in 68% of patients in group 1B, and 0.3-0.4 was
achieved in 96% of patients in group 2. A cumulative BCVA
of 0.7 or better was seen in 77% of patients in group 14; 0.5-
0.6 was seen in 86% of patients in group 1B, and 0.3-0.4 was
seen in 92% of patients in group 2.

Conclusion: The surgical eye sequence is critical in cata-
ract surgery: operating on the amblyopic eye first creates the
preconditions for its more active involvement in the visual
process, which improves the chances for functional rehabili-
tation, especially in the presence of a small baseline interocu-
lar difference in visual acuity.

Keywords: cataract, phacoemulsification, adults, hypero-
pia, amblyopia, visual acuity, amblyopic eye, dominant eye,
lens.

KPUTHUYHO ISl OKa, sIKe BKE Mae ociabieHy (yHKIIO.
BomHouac, y Takux KJIHIYHUX BUMAJIKaX ICHY€E PaKTHYHA
JIJIEMa: 3 SIKOTO OKa CIIi/I pO3IIOYHMHATH XipypridHe JiKy-
BaHHA? 3 aMOITiOMIYHOTO — 3 METOIO0 CTBOPUTH YMOBH IS
foro «akruBariin? Yu 3 qoMiHaHTHOTO — 100 Opasy 3a-
0e3reunTn MakCUMaJIbHO MOXIJIMBHH 30pOBHH pe3ysbTaT
Ha IIPOBiTHOMY oO11i?

Ha nam momsiz, 4epropicTs ornepartii MoXe BIUIMBAaTH
Ha 3araJibHy aJIanTarjiio 10 3MiHEHOI ONTHYHOI CHCTEMH
oka 3a paxyHok imrutanranii IOJI, crepeosip Ta HaBiTH
Cy0’€KTHBHE 3aJIOBOJICHHS pe3yibTaTraMmyu JiKyBaHHs. Lle
MUTaHHS € aKTyaJIbHUM, NOTpeOye GpopMyBaHHS CHCTEMa-
THU30BAHOTO anropuTt™my ii. CaMe y IbOMYy AOCIHIIKECHHI
Hamu Oyio npoanasizoBano pesynsraty ®EK 3 immanra-
Ii€10 IHTPAOKYISIPHOT JIH3M Yy MAII€HTIB 13 TilepMeTpori-
€10 Ta aMOJIIOMIEI0 UIsI BU3HAYEHHs] ONTUMAJILHOI ITOCITI-
JIOBHOCTI BTpyYaHHSI.

Meta po6otu. [IpoanasnizyBarn BIJIMB ITOCIITOBHOCTI
XipypriuHOTrO JIiIKyBaHHS KaTapaKTH (JJOMIHaHTHE Y1 HEJ0-
MiHAHTHE OKO) Ha 30pOBI PE3yJIbTaTH y MALIIEHTIB 13 CYIyT-
HBOIO TIIIEPMETPOITIEIO Ta aMOITIOTTI€TO.

Marepian Ta metogm

JlocmipkeHHST TIPOBE/ICHO SIK PETPOCIIEKTHBHUM KIIi-
HIYHUH aHaJi3 pe3yJbTaTiB XipypriqHOTO JIIKYBaHHS Kara-
paxTtu Ta amOtionii cepetHpOTO cTyneHs. CrnocTepesKeHHs
oxorutioe nepiox i3 2021 mo 2023 pik Ta MpOBOIMIOCS Ha
6a3i «LlenTpy mikpoxipyprii oka» KY 30KJI 30P. Omi-
HioBanucs paHi 40 nanienTiB (80 oueif) BikoM Bix 36 10
64 poxiB.

[NamienTn Oynam po3isieHi Ha JIBI OCHOBHI TPy CHO-
CTEpEXEHHsI 3aJIS)KHO BiJ TOTO, SIKE OKO OIepyBaJIU Hep-
muM — amOrionivyHe 9 JomiHaHTHe. Tak, mepury rpymy
cximanu 28 marieHTiB (56 oyeil), y SKHX 30pOBYy peaodisi-
Taliio TMOYMHAIN 3 Xipyprii amOmionigHoro oka. Beix ma-
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LI€HTIB AaHOI TPYITH JOAATKOBO TOMLIIN Ha MIATPYIH B
3aJIe)KHOCTI BiJl BUXITHUX 3HAYCHb TOCTPOTH 30py. A came,
rpymna 1A — 17 mamienTiB (34 oxa) Maiu 10 omeparii Mak-
CHUMalIbHO KOpPHUTOBaHY rocTpoTy 30py (MKI'3), mo Bin-
pizHsTacs Ha nBOX odax He Oumpmie 0,1. Pemra marienTiB
ckiana rpymy 1B — 11 xBopux (22 oka), o Manu pi3HHUIO
MKI'3 mixx ourma 6inbi 0,1. JIo npyroi rpymnu crioctepe-
JKeHHs OyJo BKITtodeHo 12 martieHTiB (24 oka), SKUM Tep-
IIFM OTIepPYBaJIM JIOMiHAaHTHE OKO, a TI0TiM aMOTiomivHe.

OcHOBHI KpHUTepil BKIIOUCHHS B JOCITIHKEHHS OyimH
HACTYIIHI: HasBHICTh BIKOBOI HE3piJI0i KaTapaKTH Ha 000X
0Yax, CyIyTHS TIIEepPMETPOIIisi CepeIHBOT0 a0 BHCOKOTO
crynens (>+3,0 J1), amOmiomnist cepeaHporo abo cirabKoro
cTynens (kpurepiem amOmiorii Oylla HasBHICTH CTIHKOTO
samkeHHss MKI'3 oqHOro OKa mpwW BiICYTHOCTI OpraHid-
HOI TaTOJIOTii 30POBOTO aHANi3aTopa, SKe CIIoCTepiraxocs
3 JIUTSYOTO BiKy. AMOmiomiss ciaOKoro CTyImeHs Bimmo-
Bimara MKI'3 0,6-0,8, cepenaporo crynens — 0,3-0,5).
BonHovac, KOCOOKICTh i3 MaHI(eCTHIMH IeBialisiMu, Cy-
ITyTHS TIATOJIOTisA CITKiBKHA a00 30pOBOTO HEpBa, OIepartii
Ha o4Yax B aHaMHe31, IICHXO0eMOIliiiHa HeCTaOUIBHICTE a00
HEJOTPUMAHHS TICISONEPAIlifHOTO PEKUMY CTalld KpH-
TepisiMH BUKITIOYCHHS 3 JOCHiIpKeHHs. HasBHICTH O3HAK
IICUXOEMOIIIHOI HecTaOUTLHOCTI BH3HAUajacs ITiJ dac
KIIIHIYHOTO ONUTYBaHHSA Ta OTVIAAY 3a IOBEIIHKOBUMH Ta
eMOIIfHIMH TIPOsIBAaMH (TPUBOXKHICTH, arPEeCUBHICTD, He-
YBa)KHICTh, HEMOJKJIHBICTB CITiBIIPAITi).

VYcim mamienTaM Oyito mpoBeneHo (akoeMymbcudika-
mito karapakta (PEK) 3 immianTariero MOHO(pOKaIHHOI
IOJI o cranmapTHiii METOTUIN 3 BUKOPUCTAHHSIM MYIb-
TMonansHOI anecrtesii. Bubip 10JI 3xiticHIoBaBCs 3a pe-
3yapraTaMu Y3 Ta/abo ontudHOI OioMeTpii Ta mepeabdadan
E€METPOITIYHY 3alUIaHOBaHy pedpakiiro. B ycix Bumaakax

HasBHOCTI acTurMmarm3Mmy Oimemn 0,75 ]| BUKOpHCTOBYBa-
yi ropuaHi [OJI. TaTepBan Mik mepIyuM i IPyTUM eTaroM
XipyprigHoro BTpydYaHHsS CTAaHOBUB 1—3 MicAIli 3a1eKHO
BiJl TMHAMIKH 30pOBHUX (YHKIIN Ta amamTarlii maieHra B
TmicisonepamiinoMy mepioai. BinmoBimHO omiHKY edek-
TUBHOCTI JIIKYBaHHS TIPOBOIWIN Yepe3 TPH MiCAIll MiCIs
Xipyprii Ha OCHOBI aHai3y HEKOPUTOBAHOI TOCTPOTH 30PY
(HKT'3), MKI'3, orpumanoi pedpakiii Ta cTaHy O0iHOKY-
JISIPHOTO 30py B TIOPIBHSHHI 3 BUXiTHIMH TOKa3HUKAMHU.

OOpoOKy CTaTUCTHYHHX JAaHUX 3A1HCHIOBAIIN 32 JIOTIO-
Moroto porpamu Statistica 10 i3 po3paxyHKoM HemapaMe-
TPUYHUX TMOKa3HUKIB. [IJIs MOPIBHAHHS O4ei O orepartii
BHUKOPHICTOBYBAJIM HEMapaMeTpUUHUIl Kputepiii ManHa-
VitHi. s omiHKM 3MiH [0 Ta TiCHs oreparii BUKOPHC-
TOBYBAJIM KpuTepiit Binkokcona ams mapHUX BHOOPOK. B
yCiX BHIAJKaX ITOPOTOM CTAaTUCTHYHOI 3HAYYMIOCTI OyII0
p=<0,05.

Pe3ynkraTtn

Mu mpoaHami3yBaJlld 30pOBi pe3yibTaTH oOIepamii 3
BUJANICHHS KaTtapakTu 3 iMmuianTamieto [OJ] B ogax 3 pi3-
HUM CTyIIEHEM TilepMeTporrii Ta amOiomnii. Y mamieHTiB
3 MDDKOYKOBOIO Pi3HHICIO TOBXUHM Oimbin 1,0 MM Ta abo
pizauIeo pedpaxmii 6inpmmr 2,0 JnTp aMOmiornis po3miHio-
BaJach SK IMOBIPHO aHi30METPOIIIYHOTO TeHe3y (Tadum. 1).

Sk GaumMo i3 mMpeacTaBIeHOT TaOMHIIi, PI3HUII 0ChO-
BOT JOBKHHU MiXK TAPHUMHE OYMMa B TIEPIIIii TPy CKIana
B cepenabomy 0,84 mm (P=0,00001), B mpyriit — 0,64 mm
(P=0,0005), mpu mpoMy akciajdbHa JOBKHHA OKa B yCiX
BHTAIKax Oyria MEHII HiK 22 MM Ta BiATOBimana rimep-
MeTporiuHiil pedpaximii. CepemHi MOKa3HUKU CHEpUIHOT
ontuuHoi cuin [OJI mocroBipHo Binpizaswces Ha 3,0 1 Ta
2,54 ]J1 Mi>k o4MMa B Pi3HUX TpyTax CIOCTEPEKECHHS Bil-

Tabnuusa 1. BiomeTpuyHi nokasHuku gocnimxysaHux rpyn (MExSD, pianasoH)

1 rpyna 2 rpyna
MapameTpu
AmMbnioniyHe oko [omiHaHTHe oKO AmbnioniyHe oko [ oMiHaHTHe OKO
21,62+0,12
21,75+0,56 20,98+0,66 ; X
OcboBa fOBXUHA (MM) ( 1290’19;_1202’8;6) (20,21-22,84) (19,89-22,36) (2%3(1)_02020‘26)

’ ’ P=0,00001 P1=0,84 P1=,0 82

2,52+0,04

22140 14 2,62+0,18 2,17+0,08 (2.12-2.88)

Mepeats kamepa (Mm) (2.07-276) (2,22-3,15) (2,04-2,36) P=0,00000
’ ’ P=0,0000 P1=0,86 P1,=0 78

315041 5,0420,19 5,27+0,48 A

Kpuwtanuk (mMm) (3’ 5.5 ,91) (4,66-5,56) (3,5-5,91) P=0,0004
B P=0,00005 P1=0,78 P1=,0 84

307243 54 27,72+02,18 30,61£2,76 (2284007_?4505)

PospaxyHkosa 101 (O) (23’ 5_‘3é 0) (24,0-32,5) (25,0-34,5) P=‘O 002‘7
’ ’ P=0,0004 P1=0,83 P1 =‘0 97

MpumiTka: P — piBeHb CTaTUCTUYHOI 3HAYYLLOCTI 3a KpiTepiem MaHHa-YiTHi Mk ambnioniyHyuM i JOMiHAHTHUM okoM; P1 — pi-
BEHb CTaTUCTUYHOI 3HAYYLLOCTI MixX 1-10 Ta 2-t0 rpynoto; ME — megiana nokasHvuka, SD — cTaHgapTHE BiOXWNEHHS.
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noBigHo. BogHouac, aHaini3 BUXIIHUX JaHUX aHATOMIYHHX
MTOKAa3HMUKIB JJOMIHAHTHUX OUYei Ta OKpEeMO aMOINiOMiIHIX
ouei B JBOX TpyIax CIOCTEpeKeHHS WMOBIPHO HE Bia-
pizHsHCh, fK 1 mionTpryHa cwia [0J], mo cBiguuTh mpo
OTHAKOBI TEHIEHIIIT 10 (hopMyBaHHS IIepenOaTyBaHOl aHi-
30METPOIIYHOT aMOTiOTii.

Bcei xipypriuni BTpy4aHHS B [IBOX TpyHax CIOCTe-
peKeHHs TpoBeleHi Oe3 IHTpa- Ta TMiCIIomepaminHuX
YCKJIaTHEeHb, CEPEHS MOXNOKa MPOTHO30BaHOI pedpakiIii
He nepeBuiyBaina 0,5 /] Ta komuBanacs B mexxax Bix 0,11
o 0,75 J1, uro i 00yMOBHIIO Pi3HUINIO Mi>K KOPHTOBAHOIO 1
HEKOPUTOBAHOIO TOCTPOTOIO 30DY.

B momaipmioMy IMpeACTaBIUIO HAyKOBY 3alliKaBie-
HICTh BUBYCHHS €(DEKTUBHOCTI TAKTUKH XipyPTi4HOTO JTi-
KyBaHHS B 3aJIC)KHOCTI BiJl IMOCIHIJOBHOCTI TIPOBEACHHS
@®EK c immnanraniero 10JI, mpu npomy HKI'3 ta MKI'3
BH3HaUEHa HAMH K OCHOBHI KpuTepii. OTprMaHi 1aHi Ha-
BeIeH] B Ta0IMIax 2 1 3.

S 6aurMo 3 TIpeICTaBICHUX JaHUX, MICIIA XipyprigHo-
TO BTpydYaHHS BinOyrmocs goctoBipHe mokpameras HKI'3
B YCIX IpyHax CIIOCTEPESKEHHS, IPOTE HAWOLIBIT 3HATYyIIIA
MTO3UTHBHA JWHAMIKa criocTepiranacek y rpymi 1A Ha am0-
miomiyHOMY ot (A=+0,56), mo Bkazye Ha MaKCHMaJbHE
BiTHOBJICHHS 30pOBUX (DYHKIIH IpH MiHIMAIBHIN pi3HATI
BHXITHOTO 30py MiX JABOMa o4nMa. Ta, HaBIaku, y TPyIIi

2, ne aMOJiOMiYHE OKO OTIePYBANOCS IPYTUM, ePeKT OyB
HafimeHmuM (A= + 0,10).

o cTocyetnest mokasankis MKI'3, To Timeku B 1 rpy-
Il CIIOCTEPEKEHHS JOCATHYTO CTATUCTHYHO 3HAYYILOTO
MIPUPOCTY IUX MOKa3HUKIB Ha aMOTIOMIYHOMY OI11i, 10 J0-
3BOJISIE IPUITYCTUTH CIPHATINBUHA e(eKT paHHBOTO BTPY-
YaHHA caMme Ha ciabmomy omi. B Toit wac, sk y rpymi 2
3mia MKI'3 Ha aMOmiomivHOMY OI1i B TicIs0nepariitHoMy
niepioni pakTUIHO He crocTepiranoch (p=0,0678).

B Toi1 wac, sx y rpymi 2 3min MKI'3 Ha amOmiomigHoO-
My OIIi B MicJs0NepaIiifHoMy mepiofi pakTHIHO HE CIIO-
crepiranoch (p=0,0678), y rpymi 1B edexr BigHOBICHHS
30poBUX (PyHKIH OyB MOMIpHHUN Ta TaKOXK CTAaTUCTHIHO
sHauymuit (P<0,05).

3 ypaxyBaHHSM TOTO, IO Xipypris KaTapakTH Ha JIO-
MIHAHTHOMY OIli y BCIiX TPyIax CIIOCTEPEKCHHS MoKa3aa
MaKCHMaJbHy €(pEeKTHBHICTH, TOOTO MOBHE BITHOBICHHSI
TOCTPOTH 30py SIK HEKOPUTOBAHOI, TaK 1 3 KOPEKII€I0 0
OJMHUIN, TO BHUHHUKAJIM IUTAHHSA CTOCOBHO KIIBKICHHX
MTOKA3HUKIB 30poBUX (DYHKIINH Ha amOmiomiyanx ovax. L1i
JTaHl TaKOXX TOKPAIIMINCS B MMOPIBHAHHI 3 BUXITHUM CTa-
HOM, aJieé HACKUThKH? 3 Ii€l0 METOIO MPOBEICHO aHai3
kymynstTuBHOI roctpoTa 30py (HKI'3 ta MKI'3) Ha Beix
aMOTIOMIYHUX OYax, Ie MU BBaXkalu, 1o 3ip 0,7 Ta BuIe —

Tabnuusa 2. MNokasHWKM HEKOPUroBaHOI rocTpoTy 3opy Y rpynax (M+SD)

Fpyna Oko Lo onepauii Micnsa onepauii ARED G A
Py pau pau 3HauywocTi (P)
ambnioniyHe 0,15+0,09 0,71£0,11 <0,00001
Mpyna 1A
OOMiHaHTHe 0,29+0,07 0,96+0,05 <0,00001
ambnioniyHe 0,15+0,09 0,51+0,08 =0,000006
lpyna 1B
[OMiHaHTHe 0,51+0,07 0,96+0,06 =0,00004
ambnionivyHe 0,22+0,09 0,32+0,07 =0,0014
Mpyna 2
[OMiHaHTHEe 0,5040,11 0,95+0,05 =0,000018

MpumiTka: P — piBeHb CTaTMCTMYHOT 3HaYyLLOCTi 3a KpuTepiem BinkokcoHa, M — cepefiHe apudmeTnyHe 3HaveHHs, SD — cTaH-

[apTHE BiAXVUNEHHS.

Tabnuusa 3. MNokasHWMKM MakcMmarnbHO KOPUroBaHOI rocTpoTy 3opy Y rpynax (M+SD)

Fpyna Oko Lo onepauii Micnsa onepaduii DD G U
Py pau pau 3HauyuwocTi (P)
ambnionivyHe 0,25+0,08 0,76+0,13 <0,00001
Mpyna 1A
[OMiHaHTHe 0,3340,06 0,98+0,03 <0,00001
ambnionivyHe 0,33+0,09 0,54+0,07 =0,00007
lpyna 1B
[OMiHaHTHe 0,81£0,10 0,99+0,03 =0,00011
ambnionivyHe 0,32+0,07 0,33£0,06 =0,0678
Mpyna 2
OOMiHaHTHe 0,58+0,08 0,99+0,02 =0,000018

MpumiTka: P — piBeHb CTaTUCTUYHOI 3HAYYLLIOCTI 3a KpuTepiem BinkokcoHa, ME — megiaHa nokasHuka, SD — cTaHaapTHe Big-

XUNEeHHS.
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Puc. 1. KymynaTuBHi MOKa3HWKM HEKOPUTOBaHOI FOCTPOTK
30py Ha ambnioniyHMx o4ax nicrs onepakdlii.

MakcUMalIbHuU pesynsrat, 0,5-0,6 — cepenniid, Ta 0,3-0,4
— MmiHiMapHuA. JlaHi npecTaBieHi Ha pucyHkax 11 2.

SIx OaunMo 3 MpeACTaBICHUX IaHUX, B rpymi 1A Bu-
sieeHuid HaiBumuil npupict sk HKI'3, tak i MKI'3 Bix
0,5 Ta Bue. Tak, MakCUMaJIbHUNA pe3ynbTaT JOCSITHYTUI
BIIOBITHO Y 67% Ta 77% BUIAIKIB, Ta CEpENHIN pe3yIib-
tar —y 33% 1 23% Bumnazakis BinoBigHo. TakuM YMHOM,
TalieHTH 3 HAOIMKEHUMH NOKa3HUKaMu '3 Mix ounMa J10
orepanii MaroTh BHUIY IJIACTHYHICTH OIHOKYJISIPHOI cucC-
Temu. BoHouac, Xipyprist aMO1i0IiYHOTO OKa HA PaHHBO-
My eTarli CTBOPIOE YMOBH JUIsl HOTO iHTerparii B 30pOoBYy
CHCTEeMY, TIepII HiK MO30K «riepeodepe» mnposiane oxo. Lli
JIaHi CBi4aTh, [0 HABITh Y JOPOCIHX MPH TOMIPHIii amMO-
jionii 1 MiHIMaJIbHIN aHI30METPOMii MOXKIIMBO JIOCSATHYTH
(YHKIIOHAJIBHOTO BiJHOBJICHHSI 30py HpH IPaBWIBHIN
TaKTHLI Xipypri4HOTO JIKYBaHHSI.

VY rpymi cnocrepekenHs 1B, ie omneparnis Ha amOiio-
MIIYHOMY OIli TaKOXK IIPOBOAMIIACS NEPIIOI0, aJle PI3HULIS B
noornepairiiHii ['3 Oyna CyTTEBOIO, TAKOXK CIIOCTEPIranocs
JIOCTOBIpHE TOKpAILEHHS, ajle BOHO Oysio MeHmMM. Tak,
HKI'3 ta MKI'3 0,6-0,5 otpumanu 68% ta 86% mnarieH-
TiB BiAMOBIAHO, pemTa Maiu 3ip 0,3—0,4 — 34% naiieHTiB
6e3 xopekuii Ta 23% — 3 10IAaTKOBOIO Kopekuiero. Mak-
cuMaibHOI ['3 He JIOCSATHYTO B JKOAHOMY BUMAIKy. ToOTO
Npu BeJMKii pizHuil B ['3 Mixk ourMa 10 omnepartii amOti-
OIlIYHE OKO Ma€ HIKYUHI ITOTeHLial akTuBaii. Ajle HaBiTh
3a IUX YMOB OIlepallist Ha TakoMy Olli, sika Oy;1a 3po0bieHa
TIEpIIO0, JJO3BOJISIE YACTKOBO PEaji30BYBAaTH IOTEHINIA
HelporutacTuaHocTi. Lle BayIIMBO JUIsl MALEHTIB, Y SIKHX
I'3 nomiHaHTHOTO OKa B MiciIs0NEpaliifHOMY TIepiojli Mak-
cUMaJIbHO HaOnwkanacs 1o '3 BitHOBIIEHOTO aMOuTiomniy-
HOTO OKa Ta BOHU MaJId MiHIMaJIbHYy Pi3HUIIO MiXk CO0OI0.
B rtakux Bumankax Oysj0 JOLUIBHAM HPOBOJUTH APYLY
orepariifo Bigcrpoyeno (Bix 1 1o 3 micsuis) .

OcranHs, 2-Ta Tpyna CHOCTEPEKEHHsI, /e OlepyBaIn
NepIInM JIOMIHAHTHE OKO, I0Ka3aja HaiiMeHIle IOoKpa-
LIEHHsI 30py Ha amOnioniyHOMY oui. A came TUIbKU B 4%
ta 8% BumanakiB mocsamu nmokasHukiB 0,5-0,6 HKI'3 Ta
MKI3 BiamoBiaHo, a B Oibmocti Bunankis (96% ta 92%
BignosinHo) manu 0,3-0,4. Takum 4uHOM, Xipyprist 1oMi-
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Puc. 2. KymynaTuBHi NOKa3HMKM MaKCMManbHO KOPUIroBaHOI
roCTPOTM 30pY Ha ambnioniyHMX o4ax nicnsa onepakwii.

HAHTHOT'O OKa IEPIIOI0 BUKJINKAE [IBU/IKE HEHPOCEHCOpHE
3aKpimyieHHs: 00poOKH 30poBoi iH(popMallii came 3 HbOTO.
Pasom 3 TuM, aMOIiomiYHe OKO IICIISI I[LOIO M€ CHJILHI-
e npurHiuyerses [IHC, HaBiTh SIKIIO ONTHYHO BXKE BiJl-
HOBJICHO Ta Ma€ eMeTpomiuny pedpakimiro. [le ocodnuBo
MOTPIOHO BPaxOBYBaTH Y MAIE€HTIB i3 CYIMYTHBOIO aHi30-
METPOII€L0, SIKI HE KOPUCTYBAIIMCS EKCTPAOKYJISIPHOIO KO-
peKIi€ero paHile — iX MO30K 3BHYHMI 00poOisiTH 300pa-
JKEHHSI OJTHOTO OKa Ta JIETKO 3aKPIiIUIIOE TaKy MOJIEIb.

OO6roBopeHHs

[Tonpn TexHIUHY yCHINIHICTH (hakoeMynbcudikamii y
MAIIEHTIB 3 KaTapaKTOK, BITHOBJICHHS (QYHKINI aMOiio-
MIYHOTO OKa 3allMIIa€Thes HernependauyBanum [10, 117.
Ie nosicHroeThes KinbkoMa (haktopamu. [lo-mepime, ceH-
COpHA JJOMIHAHTHICTb MO3KY, siKa ()OPMYETHCS B TUTTIOMY
Billl, 30epiracThCs HABITH MPH MOKPAIIEHHI (Hi3UYHOTO 30-
poBoro curHainy. B Takux Bunagkax amOmionigyHe oko He
BKJIFOYA€THCSl Y 30pPOBHI NPOLEC HABITH Micisl ornepariii
BHacJiI0K OiHOKymsipHOi mpurHiveHocri [12]. Io-apyre,
IH/IMBIlyajbHa HEHPOIUIACTUYHICTD — Y YaCTHUHHU Malli€H-
TiB 30€pira€Thcsl 3aTHICTH 30pPOBOI KOPH JIO aJamnTalrlii,
TOAI SIK B IHIIMX BOHA IPUTHIYEHA POKaMU Ta HE MOXE
aJanTyBaTUCS 10 HOBUX CEHCOPHUX YMOB [ 13]. A mo-Tpete
— BIJICYTHICTb YiTKHX IPOTHOCTHYHHUX KPUTEPIIB, 1110 JI0-
3BOJISIFOTH Hamnepe]| OLIIHUTH TOTEHIIiaJl BIJTHOBICHHS 30py
JUIsl KOXXKHOTO KOHKPETHOTO Malli€HTa, a TAaKOXK MPOTHO3Y-
BaTH CTaOUIbHICTh OTPUMAHOTO pe3ynbraty [14]. B Hamo-
My JOCII/DKCHHI MU HE BUBYAIM MPOTHOCTUYHI KPUTEPIil
II0/I0 BiJIHOBJIEHHS 30poBHX (DYHKIIH mpu Xipyprii am0-
JIOMIYHHUX OYCH, ajie TOBEJIH, IO TOCIIIOBHICTh Onepartii
Ipy BOOIYHIN KaTapakTi y MaIlieHTIB 3 CYIyTHHOIO amOJTi-
OITI€I0 Ta TIEPMETPOIIEI0 MAE CYTTEBE 3HAYCHHSI ISl KiH-
ueBoi 30poBoi ¢ynkuii. Hailikpami nokasuuku, sik HKI'3,
tak 1 MKI'3 3adikcoBani Hamu y mamieHTiB rpynu 1A, ne
nepiumM Oyio mpoorepoBaHo aMOIioNivyHe OKo, a TIepeso-
nepariiiina pi3HuIsL Mk ounMa He nepesepiryBana 0,1.

OTpuMaHi HaMH PE3yJbTaTH Y3TOJUKYIOTHCS 3 JiTepa-
TYPHUMH JIJAHUMH TIPO MOXKIIMBICTH BiHOBJIEHHS (pyHKIIIT
amOutiorniyHOrO OKa y mopociux mamientis [11,15,16]. Y
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KJIACHYHUX KIIHIYHHX CIIOCTEPEKEHHAX Ta OIVIANAX OIH-
CaHO BUIAJIKU CIIOHTAHHOTO TOKPAILIEHHS TOCTPOTH 30Dy
Ha aMONiOMYHOMY OIli, III0 BUHHUKAJIO BHACIIIOK BTPATH
(GyHKIIi TOMIHAHTHOTO OKa dYepe3 pi3HI 3aXBOPIOBAHHSI
abo TpaBMaTH4Hi ypakeHHA. [lepenbauaerbes, mo B Ta-
KHX CHTYaLlisIX MO30K BUMYILIEHO IIEPEKITIOYaEThCs HA BU-
KOPUCTaHHS CJIA0IIOro OKa, IO MPU3BOJUTH O YACTKOBOL
peaxTuBatii 30poBux (ynkmiid. OqHaK Taki BUAAKH Oyimn
HENPOTHO30BaHUMH, €(PEKT — HemepenoadyBaHuM, a CTy-
TIeHb MTOKPAIICHHS BapifoBaB BiJl MiHIMAIBHOTO /10 KIiHIY-
HO 3HAYYIIIOTO Ta 3aJIe)KaB BiJl BUXiTHOTO (PyHKIIIOHATEHO-
TO CTaHy oprasa 30py. Ha BiqMiHy BiJl IEOTO «TTaCHBHOTO»
CIICHAPIiI0, Y HAIIIOMY JOCIiKEHHI OKpaIeHHs (QYHKIIIH
aMOJIOMIYHOTO OKa Oylo MOCSTHYTO ITIECIIPSIMOBAHUM
BTpydaHHsIM. A came, BukoHaHa ®DEK 3 immmanTariero
IOJI Ha crmabmiomMy omi JO3BOJIMIA AOCATTH CTAaTUCTUIHO
nocrosipHoro mpupocty HKI'3 ta MKI'3. Tak, y rpymi
1A micnsioniepariitna HKI'3 B amOmioniganX ogax 3pocina
3 0,15+£0,09 o 0,7140,11 (p<0,0001). Inst mopiBHAHHS,
y ApyTiil rpymi 3MiHuE OyTH MiHIMATbHUMH 1 CTATUCTHIHO
MEHII 3HAYyIIUMHU.

TaxuM 9uHOM, HAmIl JaHi MiATBEPIKYIOTH BHCHOBKH
TIOTIePEIHIX TOCTIHKEHb PO HAsBHICTH 3aJMIIKOBOI HE-
HPOIUTACTHYHOCTI 30pOBOi CHCTEMH y TOPOCIHUX MAIli€H-
TiB, aJie BOAHOYAC JIEMOHCTPYIOTb, IO I MeXaHi3M MOX-
Ha aKTUBYBATH B KOHTPOJILOBAHUX YMOBaX 3a JIONOMOTOIO
MIPaBHILHO 0OpaHoi XipyprigHoi TakTuku. Lle BimkpmuBae
HOBI TIEPCIIEKTHBH IS JIIKYBAaHHS TAII€HTIB 13 MMOE€THAH-
HSM KaTapakTH Ta aMOIiolii, [0 paHille BBaXKAIOCA Ma-
JIOTIEPCIIEKTUBHAUM Y THIaHi 30poBoi peadimitamii. Cepen
00Me)KeHB HAIIIOTO CIIOCTEPEKEHHS CITil BU3HAYUTH HE00-
X1THICTH 3aJTy4eHHS OUTBIIOT KUTBKOCTI TAIli€HTIB.

BucHoBku

daxoemynbcudikamis KaTapakTd y MAIi€eHTIB 3 aMO-
JIOIIEI0 Yy JOPOCIOMY Billi 3a0e31euye KIIIHITHO 3HATYIIIe
MOKpaleHHs (pyHKIIOHAIBHHUX pe3y/bTaTiB. [lokpameHHs
TOCTPOTH 30py B aMONIOMIYHOMY OIli CBITYUTH PO 30e-
PEXKEHHS 3aJMIIKOBOT HEHPOIUIACTHYHOCTI J0pociioi 30-
poBoi cuctemu. [1ociiioBHICTh ONEpaTHBHOTO BTPYYaHHS
NpU KaTapakTi Ma€ BHpIlIalbHE 3HAYCHHS: OICPYBaHHS
aMOJTIOMIYHOTO OKa EePLINM CTBOPIOE YMOBH VIS HOTO aK-
THBHIMIO! YYaCTi y 30pOBOMY IIPOIIECi, IO IiABHIIY€E HMO-
BipHICTH (YHKIIIOHATBHOI peadimiTariii, 0COOMUBO TpPHU
He3HauHil pi3Huni B ['3 Ha moomepamiifHOMY eTarri Mix
aMOJIIONIYHUM Ta JOMIHAHTHUM OKOM.

ABTOpPCbLKWUI BHECOK

JyueHko H.C. — koHuenTyanisauisi, MeTo4onoris, Harnsg,
npoBeAeHHs AOCNIMKeHb, aHani3 Ta iHTepnpeTauis OaHuX,
HanucaHHs Mo4YaTKOBOrO MPOEKTY, PeELeH3yBaHHs Ta pena-
ryBaHHs1. lcakoBa O.A. — meTogonorisi, NpoBeaeHHst AoChi-
[PKeHb, aHani3 Ta iHTepnpeTauisi 4aHuX, NiAroToBKa noyaTko-
BOrO MPOEKTY, peLieH3yBaHHs Ta pegaryBaHHsi. Pyauyesa O.A.
— aHania3 Ta iHTepnpeTauis gaHux, pegaryBaHHs. Muxanesyumnk
T.C. — npoBegeHHA focnifpKeHb Ta aHani3 AaHux. Yci aBTopu
npoaHanisyBanu pesynstati Ta Norogunu KiHUeBUi BapiaHT
pykonucy.

®diHaHCyBaHHA

CTarTa € YacTMHOK HayKOBO-AOCHIAHULBKOI poboTn 3a
TeMaTukor: «[iarHocTmka Ta KOMMSEKCHE NiKyBaHHA Xipyp-
MYHMX, YPOMOTiYHMX, OHKOMOTYHMX, OMTarbMOMOriYHMX i
OTONMapUHronoriYHMx XBopob nig vac BINCbKOBMX Aiv Ta nicns-
BOEHHOrO BiAHOBNEHHSA YkpaiHuy». PeecTpauinHnii Homep Ne
0125U002629.

KoHdnikTu iHTepecis

ABTOpPM 3acBig4ylOTb MPO BiACYTHICTb KOHMMIKTY iHTep-
eciB, Aki 6 MOrMM BNAMHYTU Ha iXHIO AYMKY CTOCOBHO Mpea-
METY 4YM MaTepianis, onncaHux Ta OGroBOPEeHUX B AaHOMY
pyKonuci.

BiamoBa Big BignoBiganbHOCTI

[Nornsan, BUCNOBIEHI B MOAAHIN CTaTTi, € BIACHUMU, a He
oiLliHOK NO3MLiED yCTaHOBKM abo cnoHcopa.

ETuWyHe cxBaneHHs gocnigaXeHb 3a yvacTio niogen

HocnigxeHHsa npoBogunocs 3a yyactio nogen. Lie gocni-
OXKEHHs1 Byno cxBaneHo MiCLEBUM KOMITETOM 3 GioeTukun. Yci
nauieHTn ganu iHopmMoBaHy 3roly Ha y4acTb Y AOCHIOKEHHI.
HocnigxeHHsi 6yno npoBeAeHo 3riaHo 3 MenbCiHCbKOo Aekna-
pauieto. Lle gocnimkeHHs He BKOYano eKCnepMMEeHTM Ha
TBapuHax.

IHdopmoBaHa 3ropa

IHdbopmoBaHa 3roga Oyna oTpuMmaHa Big YCiX iHAMBIAY-
anbHWX Y4aCHUKIB, BKITIOYEHMX Y JOCHIOKEHHS.

3asiBa Npo JOCTYNHICTb JaHUX

Bci gaHi, otpumani abo npoaHani3oBaHi nig Yac uporo Ao-
CRigXXeHHs1, BKINIOYEHI B L0 ony6nikoBaHy cTaTTHo.

CKOpOYEeHHA

[ — piontpiq, 1011 — iHTpaokynsApHa niH3a, PEK — dako-
emynbcudikauis katapakt, MKI3 — makcumanbHa Kopuro-
BaHa rocTtpota 3o0py, HKI'3 — HekopurosaHa roctpota 3opy, A
— abcontoTHa 3MiHa MOKa3HWUKIB rOCTPOTM 30pY.
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On the possibility of neoplastic growth of the descemet's

corneal endothelium

Artemov A. V. ', Lytvynenko M. V. 2, Kovalchuk L. Y. 3, Larson L. M. %, Kotiuzhynska S. G. 2,
Chebotarova S. O. ?, Koshelnyk O. L. 2, Petrusenko I. M. 2, Gargin V. V. 45 Lunyov V. Ye. ¢

' Sl «The Filatov Institute of Eye Diseases and Tissue Therapy of NAMS of Ukraine», Odessa (Ukraine)

2 Odessa National Medical University, Odessa (Ukraine)
® International Humanitarian University, Odesa (Ukraine)
4 Kharkiv National Medical University, Kharkiv (Ukraine)

® Kharkiv International Medical University, Kharkiv (Ukraine)

6 0.0. Bogomolets National Medical University, Kyiv (Ukraine)

LLloao moxnuBocCTi HeonnacTUYHOro pocTy eHaoTenil AecuemMeToBOi 0O0NOHKMU

poriBku

Aptemog O. B. ', lluteuneHko M. B. 2, Koankuyk J1. 1. 3, NMapcoH J1. M. 2, KoTtoxuHcbKa C. T 2,
YeboTaposa C. O. %, KowenbHuk O. 1. 2, MeTpycenko I. M. 2 Faprin B. B. *%, llyHboB B.€. ¢

T Y «IHCTUTYT O4HMX XxBOPOO Ta TKaHWHHOI Tepanii im. B.M. ®inatoBa HAMH Ykpainu», Ogeca (YkpaiHa)
2 Opecbkuin HauioHanbHWA MeguyHui yHiBepeuTeT, Ogeca (YkpaiHa)

® MixHapogHuin rymanitapHuii yHisepeuteT, Opeca (Ykpaina)

4 XapkiBCbKWii HaLioHanNbHWA MEQUYHIIA YHIBepcuTeT, XapkiB (YkpaiHa)
5 XapKiBCbKMI MiXXHApOZHWIA MEQWMYHWIA YHiBepcuTeT, XapkiB (YkpaiHa)
® HavjioHanbHuin megnunwnii yHiBepeuTteT imeHi O.0. boromonbus, Kuis (YkpaiHa)

Abstract

Background. The tumor process inside the eye covers most
of the inner perimeter: from the iris to the optic nerve head.
At the same time, there is a little information about neoplastic
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changes of Descemet’s endothelium although the cells of this
tissue prone to proliferation and pathological tissue growths.

Aim. To present a histomorphological picture of unusual
proliferation of the Descemet's endothelium, which had some
signs of a neoplasm.

Materials and Methods. The histomorphological picture
of a unique pathological process was studied in 40 serial sec-
tions of the eyeball. The histological picture was compared
with the clinical one.

Results. Histomorphological examination revealed oblit-
eration of the iridocorneal angle with fibrosis-hyalinosis of
the drainage zone and neoplastic changes inside the eye: a
cavernous hemangioma, neoplastic complexes of flattened
round-oval non-pigmented cells in the zonule of Zinn, in the
anterior chamber, on the anterior surface of the iris and iden-
tical cell complexes along the surface of Descemet's mem-
brane.

Conclusions. For the first time, emphasis was placed on
the possibility of a neoplastic process in the endothelium of
Descemet's membrane, the implementation of which is ex-
tremely difficult due to the absence of a stromal-vascular pool
in this tissue system.

Keywords: posterior corneal epithelium, neoplastic

proliferation, intraocular tumors, cornea.
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Pesiome

Oobepynmyeannsn. [lyxiunHuil npoyec 6cepeduHi oka
OXONNIOE OINbULY YACMUHY 6HYMPIUHLO20 NePUMEmpA. IO
PatioyscHOT 060NIOHKU 00 OUCKA 30p08020 Hepsd. Boonouac,
iHghopmayii’ npo neonnacmuumi 3miHU enoomenilo decyeme-
moeoi 0OONOHKU MA0, X04a KIIMUHU Yi€l MKAHUHU CXUIbHI
00 nponigepayii ma namonoeiuHo2o po3pOCManHsi.

Mema. [Ipedcmagumu 2icmomopghonociyny Kapmumy He-
36U4aiiHoi nponigepayii endomenito decyememosoi 0O0NOH-
K, IKA MALA O€sIKI O3HAKU HOBOYMEOPEHH.

Mamepianu ma memoou. I'icmomopghonoziuny KapmuHy
VHIKanbHOo20 namonoiunozo npoyecy euguanu na 40 cepiti-
HUX 3pi3ax ouHo2o saonyka. Iicmonoiuny Kapmuny nopieHio-
81U 3 KJLIHIYHOTO.

Introduction

Among intraocular tumors, the most common are tu-
mors of the choroid and retina. From the standpoint of
histotopography, the tumor process inside the eye covers
most of the inner perimeter: from the drainage zone and
iris to the optic nerve head [1]. At the same time, there
is limited information about tumors of the posterior cor-
neal epithelium or lens epithelium, although the cells of
these tissue structures are subject to proliferation with the
formation of various pathological tissue growths of a non-
tumor nature [2].

The absence of a tendency to neoplastic transformation
in certain tissues may be due to resistance to mutations
in pro- and antiapoptotic genes that control oncogenesis.
Thus, according to the famous hypothesis of Alfred Knud-
son [3, 4], endogenous and exogenous carcinogenic fac-
tors that affect the body during life are triggered by the
presence of a congenital mutation, which thus creates a
predisposition to neoplasm. To a certain extent, this ex-
plains why not all tissues in the body become sources of
neoplastic growth, despite equal exposure to carcinogenic
effects throughout life and the presence of proliferative
abilities of their cells. For example, eye tumors, whose
source would be ganglion and bipolar cells of the retina,
are not known. At the same time, photoreceptor cells of the
retina, which are practically not involved in proliferative
processes inside the eye, are the source of the well-known
retinoblastoma [5, 6].

At the same time, an inherited tendency to tumor
transformation is not yet a guarantee that a tumor will de-
velop in a given tissue over time. Understanding this, in
particular, is facilitated by studying the relationships be-
tween various cellular and tissue systems inside the eye.
For example, the epithelium of the lens capsule, the ciliary
epithelium, and the posterior epithelium of the cornea are
completely isolated from the stroma and vessels, which in
most integumentary epithelia of the body are located in the
proper sheet (substantia propria). The absence of stromal-
vascular territory deprives the tumor cells of the opportu-
nity to form tumor tissue, condemning individual tumor
cell complexes to inevitable death. The mechanism of this

Pesynomamu. ['icmomopghonociune 0ocniodxncenns 6u-
a6UL0  00NIMepayilo  IPUOOKOpHearIbHo20 Kyma 3 Qiopos-
HO-2IANIHO30M OPEHANCHOI 30HU MA HeONIACMUYHI 3MIHU
6cepeduni  OKa: KABEPHO3HA 2eMaHeioMd, HeoNnIacTudHti
KOMNJIeKCU CHIIOUEHUX KPY2ll0-08ANbHUX HENieMeHmMOB8AHUX
kaimun y 3ouyni [uuna, y nepeouiti kamepi, Ha nepeoHill
NOBEPXHI  pallOYHCHOI 0DONOHKU ma  [OeHMUYHi KIimuH-
HI KOMNIEKCU 63008C NOGEPXHI Oecyememosoi 0OONOHKI.
Bucnoeok. Bnepwe 6y10 3pobneno akyenm Ha MOICIUBOC-
mi HEONIACmMu4HO20 npoyecy 6 eHoomelii decyememosoi
MemOpanu, peanizayis AKO20 HAO36UYANUHO CKAAOHA Uepe3
BIOCYMHICMb CMPOMANLHO-CYOUHHO20 NYILY 6 YLl MKAHUHHIL
cucmemi.

Knrwouosi cnosa: 3a0uiil enimeniti poeieku, HeON1acmuyHa
nponigepayis, BHYmMpiuHbOOUHI RYXIUHU, PO2IGKA.

death is associated with a completely predictable loss of
contacts between individual cells, which initiates one of
the variants of apoptosis - anoikis [7].

Also, great difficulties in the formation of stromal-cel-
lular contacts arise at the initial stages of the formation of
tumors of the retinal pigment epithelium and retinoblas-
toma. Until the cellular elements of these neoplasms pen-
etrate into the adjacent vascular-stromal territories, which
for them are the vascular membrane of the eye and the
inner layers of the retina, respectively, they cannot acquire
the morphological characteristics of real neoplasms. Thus,
isolated retinoblastoma complexes that have not gone be-
yond the outer nuclear layer of the retina can often be seen
during histomorphological examination as foci of necro-
sis impregnated with calcium salts. The same small com-
plexes of retinal pigment epithelium cells on the surface
of Bruch's membrane, which do not have the features of
a real neoplasm due to the absence of stroma and vessels,
are described by some authors as accidental findings [8].

Thus, in accordance with the presented circumstances,
it is difficult to imagine how a tumor can be created from
the posterior corneal epithelium, although in the presence
of appropriate neoplastic predetermination (which is nei-
ther confirmed nor refuted), one can assume the emer-
gence, under certain conditions, the patterns of neoplastic
proliferation similar to those described in the initial stages
of the development of tumors of the retinal pigment epi-
thelium.

Aim. Using a unique observation as an example, we
would like to present a histomorphological picture of
unusual proliferation of the posterior corneal epithelium
(Descemet's endothelium) with signs of neoplasm.

Material and Methods

The analysis of the histomorphological picture of a
unique pathological process is based on the study of surgi-
cal material - an enucleated eye, which was removed due
to irreversible loss of vision against the background of
secondary glaucoma and a tendency to the development
of atrophy. The material was processed using a traditional
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histological technique, sections were prepared from paraf-
fin blocks, and standard staining with Harris hematoxylin
and eosin was used [9, 10]. For the study, 44 serial sec-
tions were made from blocks with different orientations
of fragments of the eyeball. The histological picture was
compared with the clinical one.

Results

The basis for this study was an unusual clinical obser-
vation associated with a 60-year-old female patient who,
against the background of secondary glaucoma treated
with laser exposure to the irido-ciliary zone and surgical
intervention, including basal iridectomy, developed a ten-
dency to atrophy of the left eyeball. As a result of the de-
veloped cataract and glaucomatous neuroretinopathy, the
eye became blind and was enucleated. Histomorphological
examination of the anterior part of the eye revealed oblit-
eration of the iridocorneal angle against the background of
fibrosis-hyalinosis of the drainage zone, which is charac-
teristic of a neglected glaucomatous process (Fig. 1).

Along with changes in the iridocorneal zone, neoplas-
tic changes were detected inside the eye, which were not
established during clinical observation due to the opac-
ity of the ocular media. At the same time, their presence
largely explains the cause of the progression of atrophic
changes in the eye.

The first, most obvious, neoplastic process detected
during histomorphological examination was a cavernous
hemangioma node. The tumor prominence was up to 2
mm, the extension along the sclera was from the serrated
line to the equator of the eyeball. The pigment epithelium
above the tumor node was largely desquamated, and its
fragments were involved in multiple serous-hemorrhagic
subretinal exudates with fibrin deposition (Fig. 2). Similar
exudates were present on the retinal surface near the ser-

Fig. 1. Closure of the anterior chamber angle by the root
of the iris (1), the extent of synechia is indicated by arrows.
The drainage zone (2) is obliterated, on the processes of the
ciliary body and in the posterior chamber, there are small
accumulations of fibrin-like masses (3). Magnification 200X.

rated line, as well as in the anterior and posterior chambers
of the eye.

The formation of serous-hemorrhagic exudates, includ-
ing those with fibrin admixture, is characteristic of cavern-
ous hemangioma. However, some of them contained neo-
plastic complexes of flattened round-oval non-pigmented
cells. The presence of these cell complexes cannot be ex-
plained by the presence of hemangioma. Thus, the largest
accumulation of neoplastic cells was found in the zonule
of Zinn, as well as in the anterior chamber and on the ante-
rior surface of the iris (Figs. 3 and 4).

The origin of these complexes becomes clear in con-
nection with the detection of neoplastic proliferation on
the posterior surface of the cornea in a number of serial
sections. Cellular complexes similar to those described
above were distributed along the surface of Descemet's
membrane in the form of a convex strand up to 300 um
thick (Fig. 5-6). This neoplastic formation began at some
distance from the angle of the anterior chamber (at least
2-3 mm) and had a length of up to 5-6 mm.

The posterior corneal epithelium is a tissue system that
is not renewed throughout life, but only regularly under-
goes apoptotic elimination, as a result of which the num-
ber of endothelial monolayer cells decreases exponentially
[11, 12]. At the same time, already in the middle of the
last century, high proliferative abilities of corneal endo-
thelial cells were established, which are realized in vari-
ous pathological processes in the anterior part of the eye;
trauma (including postoperative), corneal burns, various
inflammatory processes in the inner layers of the eye [13-
16]. The proliferation of endothelial cells is accompanied
by the formation of collagenous-fibrous tissue, which is
sometimes difficult to distinguish histologically from nor-
mal corneal stroma. At the same time, on the side opposite
the posterior surface of the cornea, a Descemet-like hya-
line membrane is often formed. These formations are well
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Fig. 2. Cavernous hemangioma of the choroid - cavernous
dilated vessels (1) near the ora serrata. Above the cystically
altered retina there is an accumulation of fibrin-like masses
(2). Magnification 200X.
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Fig. 3. Complexes of cells of neoplastic nature (1) among
erythrocytes and small fibrin deposits (2) near zonule of Zinn.
Magnification 200X

Fig. 4. Complexes of round-oval non-pigmented cells (1) on
the surface of the anterior pigmented epithelium (2) of the iris
(3). Magnification 200X.

Fig. 5. Tumor-like proliferation of round-oval cells (1) on
the surface of Descemet's membrane (2); a membrane-
like structure is visible medially from the proliferation (3).
Magnification 200X.

known as retrocorneal membranes. In our observation,
the proliferation of the corneal endothelium in the most
places was not accompanied by the formation of fibrous-
collagenous tissue and only on the surface were there up to
2-3 layers of collagen fibers and a well-contoured hyaline
membrane. It is interesting to note that in some areas this
membrane looked more formed structurally than the natu-
ral Descemet's membrane (Fig. 5). This can be explained
by the fact that due to the involvement of the endotheli-
um in neoplastic proliferation, its metabolic effect on the
membrane itself was disrupted and it began to undergo de-
structive changes.

The peculiarity of this observation was that in all foci
of corneal endothelial proliferation, cellular elements pre-
dominated and only on the posterior surface of the cornea
was there a slight formation of fibrous-collagenous tissue
and Descemet-like membrane. A weakly expressed ten-

Fig. 6. Fragment of tumor-like proliferation on the surface of
Descemet's membrane: the stromal component in the form
of small accumulations of fibrin and collagen fibrils (arrows)
is extremely reduced. Magnification 400X.

dency to fibroblastic transformation brings this process
closer to neoplasia.

In the well-known classical descriptions of retrocor-
neal membranes, a significant predominance of the fibrous
component is noted, while the cellular elements are re-
duced and are represented only by barely noticeable scat-
tered flattened cells (7). Therefore, we draw attention to
this observation, since its histomorphological patterns in-
dicate a neoplastic character rather than the known fibro-
blastic metaplasia of Descemet's endothelium, leading to
the formation of retrocorneal membranes.

We have to resume, that despite significant achieve-
ments of the last decade in digital medicine [17, 18] and
oncologic field partly [19, 20], there are numerous cases
which are characterized unexpected histogenesis as de-
scribed.
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Conclusions

The corneal endothelium is known for its tendency to
fibroblastic metaplasia, resulting in the formation of retro-
coneal membranes. An unusual clinical case, including the
consequences of an neglectced glaucomatous process that
occurred against the background of a cavernous heman-
gioma, draws attention to the possibility of neoplastic pro-
liferation of Descemet's endothelium, the implementation
of which is extremely difficult due to the lack of stromal-
vascular territory in this tissue system.
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Abstract

Purpose: To compare the effectiveness, safety, and
cost-effectiveness of three conjunctival autograft-fixing
methods: fibrin glue, sutures, and no glue or sutures, to
examine patient comfort, complications, recurrence, and
postoperative outcomes; to determine whether fibrin glue
or the sutureless/glue-free method is significantly better
than traditional suturing in surgical efficiency, postopera-
tive recovery, and long-term patient satisfaction.
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Methods: A prospective comparative study was conducted
on 150 patients undergoing primary pterygium excision. Par-
ticipants were randomly assigned to three groups: Group |
(Fibrin Glue, n = 50), Group II (Suturing, n = 50), and Group
111 (Sutureless/Glue-Free, n = 50). Surgical duration, postop-
erative complications, recurrence rates, and patient-reported
comfort were assessed at one week, six weeks, and six months.
Statistical analysis was performed to evaluate differences be-
tween groups.

Results: Surgical time was significantly shorter in the fi-
brin glue (24.05 £+ 0.94 min) and sutureless (23.27 + 0.87 min)
groups compared with suturing (46.2 + 1.34 min) (p < 0.001).
Patients in the fibrin glue and sutureless groups reported
greater postoperative comfort, while suturing was associated
with increased pain, foreign body sensation, and tearing. Re-
currence was slightly higher in the sutureless group (4 cases)
compared with fibrin glue (2 cases) and suturing (2 cases),
although the differences were not statistically significant.

Conclusion: Compared with sutures, both fibrin glue and
sutureless/glue-free fixation techniques reduce operative time
and improve postoperative comfort. Sutureless fixation offers
a cost-effective alternative suitable for low-resource settings,
although fibrin glue provides superior stability and patient
experience. Long-term studies are warranted to further eval-
uate recurrence risk and cost-effectiveness.

Keywords: Pterygium; Conjunctival Autograft; Tissue
Adhesives; Surgical Sutures;, Ophthalmologic Surgical
Procedures.
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Pesiome

Mema. [lopienamu egexmusnicms, 6e3neKy ma eKoHo-
MiuHY ehekmusHicmb Mpbox Memooie Qixcayii aymompan-
cnaanmama  KOH'IoHKmueu: @Qiopurnogoco Kielo, weie ma
beskaeliosol  ixcayii; docrioumu Komghopm nayicnmis,
VCKIAOHEHHs, peyuousu ma RNiCIA0nepayitiii pe3yivmamu,
BUBHAYUMU, WO € 3HAYHO KPAWUM 30 MPAOUYIIHE YIUUBAHHS
3 MOYKU 30pY XIpYPeIuHOi ehekmuerocmi, nicisonepayiiHo-
20 BIOHOBIEHHA MA 00620CMPOKO60I 3a00801€HOCII NAYIEH-
mie — Qibpurosull Kiell uu Oe3Kiecsull Menoo..

Mamepian ma memoou. byno nposedeHo npocnekmug-
He nopisHsAbHe docniodcenHs 3a yuacmio 150 nayieumis,
AKI nepeHecu nepeuHHe UOAIeHHs nmepuciymy. YuacHuxie
OY110 BUNAOKOBUM YUHOM PO3n0OineHo Ha mpu epynu: I pyna
1 (giopunosuii kneti, n = 50), I'pyna Il (naknadanus weis, n
= 50) ma Ipyna Il (be3wosne/knecse eudanenns, n = 50).
Tpusanicms onepayii, nicisonepayitini YCKIaOHeHHs, Yac-
moma peyuousie ma KomMgopm, npo KUt NOSIOOMISIU Na-
ylenmu, OYiHI0BAUCS Yepe3 OOUH MUNCOEHb, WICTb MUNCHIE
ma wicmo micsyis. /s oyiHKu 8i0OMIHHOCMEN Midic epynamu
0Y110 NPOBEOeHO CMAMUCIMUYHULL AHATI3.

Pesynomamu. Yac onepayii 6y6 3HaUHO KOPOMUUM Y 2Py~
nax 3 Qiopunosum xneem (24,05 + 0,94 x8) ma 6e3uio6noro

Introduction

Pterygium is a common eye condition. An abnormal
proliferation of blood vessels from the conjunctiva to
the cornea defines it. Common symptoms include limbal
stem cell degeneration due to chronic UV light, wind,
dust, and dry environments [1]. UV light damage, which
causes conjunctival epithelium changes, inflammation,
and fibrovascular tissue proliferation, is thought to cause
pterygium. Redness, irritation, foreign body sensation,
tearing, and photophobia are pterygium symptoms.
Advanced fibrovascular growth can encroach on the visual
axis, causing astigmatism and vision loss [2]. Due to its
cosmetic and functional issues, pterygium often requires
surgery.

Surgical excision is the best pterygium treatment, espe-
cially for progressive growth, visual impairment, or severe
discomfort. Various surgical techniques have been used to
maximise healing and reduce recurrence [3]. Due to their
better long-term results, conjunctival autografts have re-
placed bare sclera excision. This is because the former
recurs frequently. Conjunctival autograft from the supe-
rior or superotemporal bulbar conjunctiva is used to cre-
ate a limbal barrier to prevent recurrence. Autograft secu-
rity currently relies on sutures, fibrin glue, and sutureless/
glue-free methods. The traditional method used 8-0 Vicryl
sutures for mechanical stability but often caused inflam-
mation, foreign body sensation, and prolonged postopera-
tive discomfort [4]. Fibrin glue, a biological adhesive that
mimics the natural clotting mechanism, is becoming more
popular because it reduces recurrence rates, surgery time,
and postoperative pain. The cost and risk of viral transmis-

gircayiero (23,27 + 0,87 x8) nopiensano 3 ywusanusam (46,2 £
1,34 x6) (p < 0,001). Ilayicumu 6 epynax 3 PiopuHosum Kie-
em ma be3ul08HoI ikcayicio nogiooMAAIU NPO OLNbUUL Nic-
sionepayiiHuil Komgopm, mooi K yuusanis 6yio nos'szane
30 30inbUeEHHAM 600, BIOUYMMAM CMOPOHHLO2O Mmina ma
pospusamu. Peyuoueu oynu dewo suwumu 6 6e3ul06Hitl 2pyni
(4 6unaoku) nopisHsaHo 3 idpurnosum Kieem (2 eunaoku) ma
VUUBAHHAM (2 8URAOKU), XOUA BIOMIHHOCMI He OYIu cmamuc-
MUYHO 3HAYYUWUMU.

Bucnoeox. I[lopiensno 3i wosHumu mamepianiamu, sx Qi-
bpunosutl ke, max i besuioena/beskieesa ikcayis ckopo-
uyIome onepayitiHuil Yac ma noxKpawyloms nicisonepayiti-
Hutl komghopm. Beswosna ¢hikcayisi npononye ekoHOMIUHO
ehexmusny anrvmepnamusy, npuoammy Oisi yMo8 3 oomedce-
HUMU pecypcamu, xoua Qiopunoguil Kiei 3abesnevye Kpawy
CcmabinbHicmb ma NOKpawye 8pajicenus nayienmis. /s no-
0anbuioi OYiHKU PUSUKY peyuousy ma eKOHOMIuHOI eghekmus-
HOCmi HeOOXIOHT 00820CMPOKOBL OOCTIONCEHHS.

Kniouoei cnosa: nmepuciym; Kon'toHKMUGAibHULL aymo-
MPAHCNAAHMAM, MKAHUHHI Klel; XipypeiuHi weu,; oghmans-
MON02IUHI XIpYpeiuni npoyeodypu.

sion from pooled human plasma sources remain. A cheaper
option for autologous blood coagulation without sutures or
glue has been developed. This method fixes the graft with-
out adhesives or sutures using the natural adhesion proper-
ties of the patient’s blood, but graft stability and recurrence
rates remain concerns [5].

The Indian subcontinent has a high prevalence of pte-
rygium due to environmental and geographic factors; how-
ever, comparative data is limited despite the use of various
methods. Although global research has shown the pros and
cons of different fixation techniques, our own study is im-
portant because patient demographics, UV exposure, and
healthcare accessibility vary by region [6]. Given India's
socio-economic constraints, cost-effective alternatives,
such as the glue-free technique, must be assessed. Despite
improving patient comfort and reducing recurrence, fibrin
glue is expensive in resource-limited settings. A system-
atic comparison of an Indian population can demonstrate
the practicality of these methods. This information will
help clinicians choose the best surgical approach using
evidence [7].

Objectives

» To compare the effectiveness, safety, and cost-effec-
tiveness of three conjunctival autograft-fixing methods:
fibrin glue, sutures, and no glue or sutures.

* To examine patient comfort, complications, recur-
rence, and postoperative outcomes.

* To determine whether fibrin glue or the sutureless/
glue-free method is significantly better than traditional su-
turing in surgical efficiency, postoperative recovery, and
long-term patient satisfaction.
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Methods

Study Design

A tertiary care hospital in Eastern India hosted this
prospective comparative study. Primary pterygium sur-
gery uses fibrin glue, sutureless/glue-free methods, and
traditional sutures for conjunctival autograft fixation. This
study examined and compared these three methods. This
systematic review measured postoperative outcomes, sur-
gical efficiency, and patient comfort to find the best and
most practical way to operate on pterygiums in India's
healthcare system. The research was ethical because all
participants gave informed consent and it was institution-
ally approved.

Inclusion and Exclusion Criteria

The inclusion criteria were:

* Patients aged 18 years and older.

* Presence of unilateral or bilateral primary pterygium
requiring surgical intervention.

Patients who met the exclusion criteria were not en-
rolled in the study. The exclusion criteria were:

* Presence of recurrent pterygium (cases where pteryg-
ium had previously been excised but recurred).

* Patients aged below 18 years.

* Patients unwilling to provide informed consent for
participation in the study.

Sample Size and Groups

This study included 150 patients with primary pte-
rygium. Patients were randomly assigned to one of three
equal groups based on conjunctival autograft security af-
ter pterygium excision. Fifty patients in Group I (Fibrin
Glue Group) had conjunctival autograft fixation with fibrin
glue, a bioadhesive that speeds graft adhesion and reduces
post-surgery pain. The 50 patients in Group II (Suturing
Group) were secured the conjunctivalautograft with 8-0
Vicryl sutures, a method that is effective but takes longer
and causes patient discomfort. In Group III, the Suture-
less/Glue-Free Group, 50 patients had autologous blood
coagulum-fixed conjunctival autografts. This allowed the
graft to adhere naturally without adhesives or sutures. This
approach reduced the risk of foreign material-related post-
operative issues while being cheaper.

Surgical Procedure

Before surgery, all patients were thoroughly evaluated
to determine their suitability and baseline ocular health.
This evaluation included preoperative BCVA measure-
ments. The pterygium was measured and the cornea was
checked during a slit-lamp examination of the anterior
segment of the eye. The patient's intraocular pressure
(IOP) was measured before surgery to rule out glaucoma
or hypertension. During all local anaesthesia surgeries, a
peribulbar block of lignocaine and bupivacaine kept the
patient comfortable and pain-free. The standard operating
procedure was applied to all three groups. First, the pte-
rygium's head was carefully dissected off the corneal sur-
face and the fibrovascular tissue underneath was excised
to remove the abnormal growth. Reducing recurrence rates
required the addition of limbal stem cells to a conjunctival

autograft from the same eye's superior or superotemporal
bulbar conjunctiva after tissue removal.

Three groups used different graft fixation methods.
Group I secured the autograft over the bare scleral bed
with fibrin glue, a bioadhesive that mimics the natural
clotting mechanism to speed attachment. This technique
reduced surgery time and postoperative pain by replacing
suturing. Group II (Suturing Group) used 8-0 Vicryl su-
tures to secure the autograft, which provided strong me-
chanical fixation but may have increased postoperative
inflammation and irritation. In Group III (Sutureless/Glue-
Free), the autograft was delicately placed over the exposed
sclera and secured with autologous blood coagulum. This
method required surgeons to gently press on the patient
for a few minutes to ensure blood adhesion. Patients in
all three groups received the same postoperative care. To
prevent infections, all patients received Moxifloxacin eye
drops for two weeks. Fluorometholone eye drops were ap-
plied four times a day for 2 weeks to reduce inflammation
and speed healing. The dosage was gradually reduced over
the next two weeks. Patients were assessed at 1, 6, and 24
weeks after the procedure to assess their health, potential
issues, and procedure efficacy.

Outcome Measures

This study compared three surgical techniques using
primary and secondary outcome measures. Recurrence
rate, the frequency of fibrovascular regrowth beyond 1 mm
from the corneal limbus, was the main outcome measure.
Recurrence is crucial to pterygium surgery's long-term
success because it can impair vision and require additional
surgery. Secondary outcomes included surgical efficacy,
graft stability, and postoperative complications. Postop-
erative discomfort included pain, foreign body sensation,
excessive tearing (lacrimation), and eye redness (hyper-
aemia) assessed using a standardised symptom scale. The
length of surgery was another important secondary out-
come when comparing the three methods. Faster surgeries
reduce infection risks and improve patient comfort. Final-
ly, graft stability was assessed by monitoring displace-
ment, dehiscence, and shrinkage. These factors may affect
surgery success and patient satisfaction after recovery.

Statistical Analysis

The study data was analysed using standard statistical
methods. The t-test compared continuous variables such as
surgical time, while the chi-square test compared categori-
cal variables. Statistical significance was defined as p <
0.05. For accurate data analysis and interpretation, statisti-
cal software was used.

Ethics

The study protocol was approved by the Institutional
Ethics Committee (Protocol No. IEC/2023/OPH-017).

Results

Demographic Characteristics

The study included 150 patients (163 eyes) with a mean
age of 50.93 years. Males comprised 82.66% (124/150)
of the study population, likely due to higher environmen-
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Table 1. Demographic Characteristics

Characteristic Group | (Fibrin Glue) Group Il (Suturing) | Group Il (Sutureless/Glue-Free) Total (%)
Mean Age (years) 50.93 50.93 50.93 50.93
Male 38 (76%) 45 (90%) 41 (82%) 124 (82.66%)
Female 12 (24%) 5(10%) 9 (18%) 26 (17.33%)

tal exposure to dust and ultraviolet rays, whereas females
comprised 17.33% (26/150). The distribution across
groups is shown in Table 1.

Surgical Time

Suturing (Group II) required significantly longer op-
erative time (46.2 = 1.34 min) compared with fibrin glue
(24.05 £+ 0.94 min) and sutureless fixation (23.27 + 0.87
min), nearly doubling the operative duration. Shorter fixa-
tion procedures in Groups I and III likely contributed to
improved surgical efficiency (Table 2).

Postoperative Complications

The postoperative complications varied among the
groups (Table 3). Pain, foreign body sensation, and
lacrimation were highest in the suturing group (Group
II), whereas fibrin glue (Group I) and sutureless (Group
IIT) groups reported faster symptom resolution. However,
minor complications such as hemorrhage, graft shrinkage,
graft dehiscence, and pyogenic granuloma were slightly
higher in the sutureless group. Recurrence occurred in 2
cases in Group III, compared with 1 case each in Groups
I'and II.

Symptoms generally resolved within 2—4 weeks, with
Group II experiencing the longest discomfort period (mean
4 weeks) versus 2 weeks for Groups I and III (Table 4).

Pterygium Characteristics

Most eyes had nasal pterygium (99.38%), with
temporal pterygium being rare (0.62%). Pterygium sizes
ranged from 2.0 to 4.9 mm, with a mean of 2.887 + 0.77
mm. Progressive pterygium was observed in 43.56% of
eyes, while 56.44% were atrophic/degenerative. Spherical
equivalent improved significantly in eyes with pterygium
> 3.5 mm, independent of fixation method.

Discussion

Fibrin glue secures conjunctival autografts during
pterygium surgeries, as shown by Elzlitni et al., 2018 [8].
Fibrin glue reduces surgical time and postoperative pain
better than traditional suturing, according to research. This
study's finding that the fibrin glue group had surgery in
24.05+0.94 min compared to the suturing group (46.2+1.34
min) supports previous research that removing sutures
speeds up the procedure and reduces operative trauma.
Patients with fibrin glue had less pain, foreign body
sensation, and lacrimation after surgery. Shaaban et al.,
2014 [9]. Recently developed sutureless/glue-free methods
are viable alternatives. This method secures the graft using
autologous blood coagulum without sutures or glue. The
sutureless method can achieve haemostasis in a fraction
of the time it takes with fibrin glue, but the current study

Table 2. Mean Surgical Time (minutes)

Group Mean = SD
Group | (Fibrin Glue) 24.05+0.94
Group Il (Suturing) 46.2+1.34
Group Il (Sutureless/Glue-Free) 23.27 £0.87

Table 3. Postoperative Complications by Group

Complication Group | | Group Il | Group Il
Pain 26 49 42
Foreign Body Sensation 14 48 9
Lacrimation 29 38 20
Hemorrhage 1 13 17
Graft Shrinkage 1 2 4
Graft Dehiscence 1 2 2
Pyogenic Granuloma 0 0 2
Recurrence 1 1 2

Table 4. Duration of Postoperative Symptoms

Mean Duration of Symptoms
Group
(weeks)
Group | (Fibrin Glue) 2
Group Il (Suturing) 4
Group Il 2
(Sutureless/Glue-Free)

found that this is not always true. Sutureless grafts were
slightly more likely to shrink and shift, emphasising the
need for precise surgery to ensure graft adhesion. Despite
being as comfortable as fibrin glue, sutureless techniques
require more surgical skill to avoid graft displacement and
recurrence, according to Kavita Malli Karjun Salagar 2013
[10].

Fibrin glue reduces surgical time, postoperative
inflammation, and recurrence, making it a clinically
effective and patient-friendly option. However, Ashok
Sharma et al., 2015 [11] its high cost makes it harder to
implement in resource-poor areas. Although commercial
preparations are rigorously screened, fibrin glue may
cause viral transmission from pooled human plasma
sources. Sutureless/glue-free methods eliminate the
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need for expensive adhesives and sutures, making them
cheaper. To prevent graft displacement, it requires surgical
skill and careful intraoperative haemostasis. Sutureless
pterygium surgery may work where fibrin glue is
unavailable or too expensive. Despite its limitations, this
study offers valuable insights. Due to the short follow-up
period, long-term recurrence rates could not be assessed.
The sutureless group had two recurrences at six months,
compared to one for the fibrin glue and suturing groups.
Longer follow-up is needed to determine if these trends
persist. Due to time constraints, the study did not evaluate
other complications such as persistent pain or delayed
healing. Future research should use larger samples and
longer follow-ups to understand each method's long-term
effects. This study found that fibrin glue is the best way to
fix conjunctival autografts because it shortens the surgery,
reduces complications, and prevents recurrence. In low-
resource settings, sutureless/glue-free surgery can be cost-
effective if graft stability is ensured. Further long-term
studies are needed to determine the best surgical method
for pterygium management and assess recurrence risks.

While suturing resulted in greater pain and a longer
surgical time, these findings reflect postoperative
discomfort rather than true surgical complications. The
incidence of actual complications such as graft dehiscence
or granuloma did not differ significantly between the
techniques, and was more often related to the size and
grade of the pterygium.

To conclude, fibrin glue secures conjunctival autografts
better than suturing in pterygium surgery, reducing surgical
time, postoperative pain, and recurrence. The sutureless/
glue-free method is less expensive but has a higher
recurrence rate and requires careful haemostasis to ensure
graft stability. Suturing remains an effective and reliable
method for conjunctival autograft fixation, although it
requires a longer operative time and is associated with
greater postoperative discomfort compared to other
techniques. However, these factors represent increased
surgical duration and pain rather than true complications,
which were not significantly higher in the suturing group.
Actual postoperative complications were more frequently
associated with higher-grade (Grade 3) pterygium rather
than the fixation method itself. In settings with limited
resources and experienced surgeons, sutureless surgery
may be considered, but fibrin glue is better when money is
not an issue. Longer follow-up studies are needed to assess
long-term recurrence rates and improve surgical techniques
for the best patient outcomes. Based on statistical analysis
(p<0.05 for surgical time and postoperative discomfort),
fibrin glue demonstrated significantly shorter operative
time and lower early postoperative discomfort compared
to suturing. The sutureless/autologous blood technique
showed comparable comfort to fibrin glue but a slightly
higher, though not statistically significant, recurrence
rate. Suturing remained effective but was associated
with longer operative times and more complications. In

resource-limited settings, the sutureless technique may
be a practical alternative if performed with meticulous
haemostasis, whereas fibrin glue remains the preferred
choice when resources allow.
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Pestiome

Mema. Oyinumu mopghomempuuni ocodbrusocmi yuniap-

Hoeo mina (IT) 3a oanumu yiempazeykoeoi 6IoMIKpoCKonii

(Y3B) y nayienmie 3 HeosackyusapHoto enaykomoro (HBI),
acoyitiosanoio 3 Oiabemuunoro pemunonamicio (JP) abo
okmosismu eéen cimkieku (OBC), ma susnavumu ixuiil 36 130K
31 cmadicio pybeosy 3a Weiss i cucmemHumu iMyHO3anaIbHu-
mu indexcamu Kposi (SII, SIRI, AISI).

Mamepian i memoou. Y Oocniodcenns exaouerno 160
oveit: 126 oyeu 3 HBI" (65 — na mai /[P, 61 — niciss OBC) ma
34 oxa xowmponwvroi epynu. 3a donomoeoro Y3b eusnauanu
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moewuny LT na pieni 1 mm nozady cKkiepaibHo2o wnopa
(CBT1) i maxcumanvny moswuny L[T (CBTmax). Cmaodiio
pybeosy oyiniosanu 3a kiacugixayicio Weiss. Kopensyitinuii
ananiz GUKOHY6ANU 3 GUKOpUCMAHHAM Spearman's rank. s
BUBHAUEHMHS He3aNedCHUX npeduxmopie nomosujenns LT 3a-
CMOCO8aro bazamo@axmopHul THIHUL pecpecilinuil aHaiz
i3 CBTmax AK 3a1€2#CHO0 3MIHHOIO.

Pesynomamu. Y nayienmis 3 HBI' moswuna LT oocmo-
8ipHO nepesuwgysana nokasnuxu koumponto (CBTI = 0,82
mm) i docseana 1,17-1,50 mm, a CBTmax — oo 1,64—1,66
mm. Hatieuwi 3Hauenus 3aghikcosano npu nocmokrO3iiHiil
HBI" (CBTI = 1,39 mm; CBTmax = 1,66 mm) ma npu HBI na
mui JIP mpusanicmio <5 poxie (CBTI1 = 1,25 mm; CBTmax
= 1,63 mm), wo paxmuuno 6ionogioac nodBoeHH0O pizio-
JIO2TYHUX NOKA3HUKIG 1 00360IAE NPUNYCIMUMU DOPMYBAHHS
2inepob’emnozo ¢enomuny. Ilpu JIP nonao 5 pokie cnocme-
pieanocsa eumonuenns L{T (CBTI = 0,57-0,64 mm,; CBTmax
= 0,74—-1,00 mm). Cucmemni inoexcu spocmanu 3i cmaoiero
pybeosy: SII — 6invws nigie y 2 pasu, AISI —y 2,5-3 pasu, SIRI
—y 1,3-2 pasu nopigusaHo 3 KOHMPOLEM.

Bucnoexu. HBI” cynposooacyemvcs cmaoitiHo 3anexicHu-
MU MophomempudHUMU 3MIHAMU YUTIAPHO20 Mind, wjo npo-
SABNAEMbCS POPMYBAHHAM 2INepod eMHO20 abo ampopiunozo
henomuny 3anexicno 6i0 emionoeii ma mpusaiocmi 3axeopro-
eannsi. Toswuna L[T Oemoncmpye michuil 36 130K i3 cucmem-
HUM IMYHO3ANANbHHAM | akmusHicmio pyoeosy, wo niokpec-
J0€ 11 KNTHIYHY ma NOMeHYiluHy NPOSHOCTNUYHY YIHHICb.

Kniouoei cnoea: neosackynsapna enaykoma, yykpoguii oia-
bem; y1bmpasgykoea OIOMIKPOCKONIs, MOBUUHA YUTIAPHO20
mina; cucmemne 3anaieHHs; pyboeos, panoyxicka, layKomd,
yuniapxe mino.

46



ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | January-February | Number 1 (528)

Abstract

Purpose: To assess ultrasound biomicroscopy (UBM)-
based morphometric features of the ciliary body (CB) in pa-
tients with neovascular glaucoma (NG) secondary to diabetic
retinopathy (DR) anf/or retinal vein occlusion (RVO), and de-
termine their relationships with the stage of rubeosis (accord-
ing to the Weiss grading system) and systemic inflammation
indices (Systemic Immune-Inflammation Index [SII], System-
ic Inflammation Response Index [SIRI], and Aggregate Index
of Systemic Inflammation [AISI]).

Material and Methods: Totally, 160 eyes were included in
the study. Of these, 126 had NVG (65 eyes with NVG second-
ary to DR and 61 eyes with NVG secondary to RVO), and 34
eyes were used as controls. UBM was used to determine CB
thickness at a point 1-mm posterior to the sclera spur (CBTI)
and maximum CB thickness (CBTmax). The stage of rubeo-
sis was determined according to the Weiss grading system.
Spearman rank correlation was used for associations. Mul-
tivariate regression analysis with CBTmax as a dependent
variable was performed to determine independent predictors
of CB thickening.

Results: CB thickness was significantly greater in eyes with
NVG (1.17-1.50 mm; CBTmax as much as 1.64—1.66 mm)

BeTtyn

Heosackynspra rmayxoma (HBI') € ommiero 3 HATsK-
yux (OpPM BTOPHHHOI IIAYKOMH Ta BHHHUKAa€ BHACIIIOK
TSDKKOI iIIeMil CITKIBKH 3 HAAMIPHOIO €KCIPECi€lo aHTio-
TeHHHUX (aKTOPiB, HACAMIEpea CYAHNHHOTO €HIOTEIiab-
Horo daxtopa pocty (VEGF) [1]. Halwactimmmu npu-
yuHamu HBI 3anumarotsest mporideparnBHa giabeTndaHa
perunonaris (ITAP) — 33% Ta imemMiuni OKITI0311 BEH CiT-
kiBku (OBC) — 33%; eTiomoriyHuil po3monii, omucanuit
y 1971 p., 306epirae cBoI0 aKTyalbHICTh i ChOTO/IHI, IIOTPU
CYTT€BE PO3LIMPEHHS YSBIEHb PO MATOI€HETUYHI MeXa-
wizmu HBI [2, 3].

Mertoan 300pa’keHHsI MEPEHBOTO CETMEHTA OKa Ma-
I0Th pi3HI MOXIHBOCTI. ONTHYHA KOTEpEeHTHA TOMOTpa-
(hig mae 3MOTY 3 BHCOKOIO TOYHICTIO 00’€KTHBHO OIiHHU-
TH CTaH paiiIy’)KKH, POTiBKH, KyTa TEpPEenHBOI KaMepH.
OnTHyHa KOTEepeHTHA ToMorpadis-anriorpadis, mopssg
3 (hIFOOpECIeHTHOIO aHTiorpadicro, HaIa€ MOXINBICTH
BHUSBIATH M KIUTBKICHO OIIIHIOBATH HEOBACKYJISAPI3alliio
paiimy’XKku Ta ipiIOKOpPHEaTHHOTO KyTa, a TAKOXK BiJCTE-
KYBaTH perpecito pybeosa micist antu-VEGF teparii [4].
[HdpadepBoHa TpaHCUTIOMIHALIA OKa CTIPUSAE BU3HAYCHHIO
IMIMPUHE TiHl cTpyKTyp mmiiapuoro Tima (I[T) Ha cxmepi
[5]. MpoTe mi MeToaM HE MO3BOJISAIOTH B IIOBHOMY OO0CSH-
31 OLIHUTH CTPYKTYpy Ta po3mipu LT, momoxenns ioro
BIJIPOCTKIB Ta aHATOMIIO KyTa. YIBTPa3ByKOBY JOILIEPO-
rpadiro 3aCTOCOBYIOTH U aHAJi3y KPOBOTOKY B OYHHX
aprepisx. Takox € oOTpyHTOBaHHS METONY IMIIETaHCHOT
odraneMomHEeBMOIIIETI3MOTrpadii s OIHKH MIKPOIHP-
KyJSTOPHOI imemii muitiapHoro Tina [6], omHaK i poooTH
He HaJIaloTh Mopdomerpuanoi iHpopmartii mpo LT.

Hatomicte ympTpa3BykoBa Oiomikpockoris (Y3B)
3a0e3medye BHUCOKOPO3MIIBHY Bi3yami3allifo TITHOOKHX

than in controls (CBT1 = 0.82 mm). The greatest values were
seen in NVG secondary to RVO (CBTI = 1.39 mm; CBTmax
= 1.66 mm) and NVG secondary to DR with a duration < 5
years (CBT1 = 1.25 mm; CBTmax = 1.63 mm). These values
were actually twice as high as normal values, supposing the
formation of a hypervoluminous phenotype. Thinning of the
CB (CBTI = 0.57-0.64 mm,; CBTmax = 0.74—1.00 mm) was
observed in NVG secondary to DR with a duration > 5 years.
Systemic indices increased with the stage of rubeosis: SII was
increased more than twofold, AISI was increased 2.5-3-fold,
and SIRI was increased 1.3—2-fold compared with controls.

Conclusion: NVG is accompanied by stage-dependent
morphometric changes in the CB, which is manifested by the
formation of a hypervoluminous or atrophic phenotype de-
pending on disease etiology and duration. CB thickness dem-
onstrates a close relationship with systemic immune inflam-
mation and rubeosis activity, which highlights its clinical and
potential prognostic value.

Keywords: neovascular glaucoma, diabetes mellitus,
ultrasound biomicroscopy, ciliary body thickness, systemic
inflammation, rubeosis, iris, glaucoma, ciliary body

CTPYKTYp NEepeaHbOro cerMeHTa oka, BkitouHo 3 LT ta
ipiIOKOpHEATIbHUM KyTOM, HE3aJIe)KHO BiJ| MPO30POCTi
poriBku abo HasBHOCTI ridemu, Mo poOUTH 11 He3aMiH-
HUM METOJOM JOCITIKCHHS MPH TSHKKUX IMIEMIYHUX 1
HEOBACKyJIsIpHUX cTaHax oka [7]. Y3b no3Bossie netaabHo
OLIIHIOBaTH KOH(QIrypaiiro Ta MOppOMETpHYHI Mapame-
Tpu LT, nonoxxeHHst kKopeHs: paiily’)KKH, CTaH KyTa Iepe-
JIHBOT KaMepH Ta MPOTHKHICTh NMepru(epuvHUX MepeaHix
cuHexiii [8, 9].

MoposoriuHi 3MiHH MEPEHBOrO CErMEHTa OKa MpH
HBI" nprHIMIIOBO BiPi3HSIOTHCS BiJ TAKUX MTPU TEPBHH-
Hiil 3akpurokyToBiit rmaykomi (II3KT) [10]. Hdust IT3KT
XapakTepHi MeXaHI3MH 3IHHYHOro OJIOKY, IIarto pai-
JyKKH Ta HaOyxaHHs kpumiranuka [11, 12], Toni sk npu
HBI" tunoBum# € imemidHa arpodist CTpOMH pailyKKu,
aKTHBHA HEOBACKYJISIpH3allis, TpakiiiHi nedopmarii ipi-
JIOKOPHEAJIbHOTO KyTa Ta (POPMYBaHHS MAaCHUBHHX IEPH-
¢depuunux nepeanix cunexii [10]. Bognouac, monpu 3Ha-
YHUH iHTEepec 10 Mop(doJorii KyTa nepeHboi KaMepu Ta
paiinyxku npu HBI, kinbkicHi MophoMeTpuuHi xapakre-
puctuku [T 3anumaroTscst HENOCTATHBO J10CHIHKEHUMH.

BaxnuBe 3HaueHHS Yy PO3BUTKY MIKPOCYIMHHUX
YCKJIaIHCHb IIYKPOBOIO [ia0eTy Ta IIIeMIYHHX BacKy-
JSIPHUX YPaKCHb CITKIBKM Ma€ XPOHIYHE HHU3bKOIHTCH-
CUBHE 3alaJieHHs 110 3YMOBIIOE 3POCTAIOYHMU 1HTEpec
JI0 BHMBYCHHS CHCTEMHHMX IMYHO3amaJIbHUX 1HJICKCIB,
3okpema SII (Systemic Immune-Inflammation Index),
SIRI (Systemic Inflammation Response Index) Ta AISI
(Aggregate Index of Systemic Inflammation). Jlnst kinb-
KICHOT OIIIHKM CHCTEMHOI 3armajbHOi BiAMOBIAI Ta iMyH-
HOTO CTarycy Jejaii 4acTillle BUKOPUCTOBYIOTH IHTe-
rpajbHi TEMaTOJIOTIYHI TOKAa3HHWKH, pO3paxoBaHi Ha
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OoCHOBi Qopmynu nepudpepudHoi kpoBi, 30kpema SIRI
(Systemic Inflammation Response Index), SII (Systemic
Inflammation Index) ta AISI (Aggregate Inflammation
Systemic Index) [13-17]. Lli ingexcu BimoOpakaroTh Oa-
JIaHC HEHTPOQLITEHO-MOHOIUTAPHOI aKTHUBAIl Ta JIiM(o-
IUTAPHOI PETYIHALii i pO3MIAHAIOTECS K MapKeph CHC-
TEMHOTO HA3bKOIHTEHCHBHOTO 3aITaICHHS.

[TokazaHo, MO HaBITH MICNsA TOCSITHEHHS TPUBAIIO]
KOMIICHCAIIIi ITTiKeMii 3armaapHe YIIKOIKEHHS TIPH ITyKPO-
BOMY niabeTi Mo)ke 30epiraTucs Ta HabyBaTH XpPOHIYHOTO,
9acTKOBO HE3BOPOTHOTO Xapakrepy [18]. ¥V mpoMy KOHTEK-
cti AISI (Takox BimoMuii sIK MaHIMYHHUH 1HIEKC 3araieH-
H, PIV) akTHBHO HOCTIKYEThCSA TIPU TiaOeTHUHIN peTh-
Hormatii [13, 14]. Hu3ka aBTOpIB MiAKPECTIOE JOUTBHICTh
BHU3HAUEHHS CHCTEMHHUX 3alajbHUX OioMapkepiB s
YTOYHEHHSI POJi 3amajneHHs B maroreHesi [IP ta mporHo-
3yBaHHS PU3UKY 1 TSHKKOCTI ii mepebiry [13, 15, 19, 20].

AHaOTIYHI 3aKOHOMIPHOCTI OMHCaHi W MPH OKITIO31X
BeH ciTkiBku: y marienTiB 3 OBC pieens Sl € gocToBipHO
BHIIMM TTOPiBHAHO 3 KOHTpojeM [21], a B 0ci6 Monoamioro
BIKY 3 II€I0 ITAaTOJIOTI€I0 TaKOXK BiJ3HAYAIOTHCS ITi/IBUIIIC-
Hi mokasHuku SIRI, NLR Ta SII [22]. Ile cBigunts mpo
CHCTEMHUI XapaKTep 3araabHo1 BiIOBII IPH iMeMigTHIX
PETHHATIBHUX YPAKECHHSIX.

3 ompsimy Ha KIodoBy ponb imemii, VEGF-
OTIOCEPEIKOBAHOT HEOBACKYIIIPU3AIlil Ta 3amajlbHOTO Kac-
kazy B maroreHe3i HBI, OminsHIM € KOMIUTEKCHUH ITi X1
i3 TMOETHAHHSAM YIBTPa3BYKOBOI Oi1OMIKpOCKOTIi muiap-
HOTO TiJIa Ta OIIHKH BHYTPIITHBOOYHOTO THUCKY, CTYTICHS
pyOeo3y 3a Weiss i CHCTEeMHHX IMyHO3amalbHUX IHAEK-
ciB (SII, SIRI, AISI). Taku#t migXix T03BOJIIE KiTBKiICHO
OILIIHUTH B3a€MO3B’ 30K MK CHCTEMHHM 3allaJIEHHSAM 1
MOpP(OJIOTIYHUMHE 3MiHAMH IIITIAPHOTO Tijla Ta YTOYHUTH
1oro poib y popMyBaHHI MOP(OIOTITHOTO (PEHOTHITY TIPH
BropuHHiit HBT.

Meta pod0TH — OIIIHUTH TOBIIMHY IMIIIapHOTO Tina
3a JaHUMH YIBTPa3ByKOBOi 010MIKPOCKOMI] y TAIi€HTIB 3
HEOBaCKYJISIPHOIO TIIayKOMOIO Ha TIIi ia0eTHYHOI peTHHO-
matii ab0 BHACIIIOK OKJIIO3i1 BEH CITKIBKHM Ta BU3HAYNTH 11
3B 30K 3i cTaieio pyoeo3y 3a Weiss i CHCTeMHUMH 1HIIEK-
camu 3amaneHHs kposi (SII, SIRI, AISI).

Marepian Ta meTogu

du3aiin  gocaimxkennsa. I[IpoBeneHO TPOCTIEKTHBHE
KIIIHIKO-aHATITHYHE MTOCIIIKCHHS, CIPSIMOBaHE Ha BH-
3HAUEHHS CTPYKTYPHHUX XapaKTEPUCTUK MEPETHHOTO Cer-
MEHTa OKa Ta IXHBOTO 3B’5I3KY 31 CHCTEMHHUMH MapKepaMu
3amaineHHs y narienTis i3 HBI pi3HOTO eTionorivaoro mo-
xomkenHs, BOT ta craniero pyoeosy 3a Weiss.

Homynsiuis gocaixkeHHs1. Y TOCTIKCHHS BKIIIOYCHO
160 mamientiB (160 oyeif), po3MOAIICHUX HA TPHU TPYIIH:
I'pyma 1 (HBI/TIJP): 65 oueit 3 HBI™ wa i IT1/IP. I'pyma 2
(HBI'/OBC): 61 oko 3 HBTI, mo BunamKIa BHachigok OBC.
Konrpons (I'pyma 3): 34 oka 6e3 pyOeo3y pailIyKKu Ta
BTOPUHHOI I1aykoMH. IlalieHTH MpoXoauiIn 0OCTEeKEHHS
Ta nikyBaHHA B J|Y «lHCTUTYT O4HHX XBOpOO Ta TKaHUH-
Hoi Tepamnii im. B.I1.®imatoBa HAMH VYkpaiamy.

Kputepii BHUKITIOUEHHS: YBEiTH, TpaBMH, IOTIEPEIHI
(himpTpyroUi omepartii, 3aKpUTOKYTOBA TIIayKoMa, BTOPHH-
Ha HBI inmoi etionorii Ta HBI" mpu py0eo3i 3a Weiss 4,
HasBHICTD emiOynp0apHUX PyOILiB, M0 YHEMOKIMBIIIOBA-
7 kopekTHy Y 3b.

YabTpa3BykoBa Giomikpockomis mpoBoamiacs i3 3a-
crocyBanHsaM amapara AVISO (Quantel Medical, ®pan-
i), OCHAMICHOTO BHCOKOYACTOTHUM 30HAYBaIbHUM
moxynem 50-80 MI'm, sxuii 3abe3mnedye akcialbHy po3-
IUTBHY 3MaTHICTH 10 20-25 MKM Ta natepanbHy — 10 40
MKM, IO BiJIIOBiZla€ BUMOTaM O BUCOKOTOYHHX CTPYK-
TypHHX BHUMIpIOBaHb KyTa mepenHboi kamepu Ta LT
[23]. HocmimkeHHS BUKOHYBAIX Y TIOJIOKEHHI JIe)Ka9H Ha
cruHi. Ilicag iHCTWIALNT TOIMYHOrO aHECTETHKA Ta KOH-
TAKTHOTO TEJII0 BCTAHOBJIOBAIN CTAHAAPTHHUN CKJIEPAIb-
HUHM KOHTaKTHUH JaT4uK (eyecup), SK OMHCaHO B POOOTI
Ren 3i cmiBaBropamu [9]. YEM mpoBogmin y 9OTHPHOX
CTaHIAPTHHUX KBaJIpaHTaX: BEPXHill, HIDKHIN, HAa3aIbHUH,
CKpOHEBHH. {7151 KOXKHOTO KBaJpaHTa OTPUMYBAIH CEPiro
IHTETpaTBHUX MO3JOBXKHIX 1 MMOMEPEYHNX 3pi3iB, IO MPO-
XOIATh 4Yepe3: KOPCHEBY YaCTHHY pPalmayKKW, IUTiapHi
BipOCTKH, TIocKy dactuHy LIT. SIkicTs 300paxkeHHs OIli-
HIoBaH 3a witkicTio Mexx LT, BizcyTHIiCTIO apTedakTiB Ta
cTabinpHiCTIO TO3MMIi ckaHepa. OmiHoBaHI mapameTpH: 1)
CBT!1 (Ciliary Body Thickness at 1 mm) — ToBImmHA U~
JapHOTO Tija, BUMipsSHA Ha Bi/CTaHi | MM mmo3amy CKie-
panbHOI mmopu. BuMip BUKOHyBaIu MepreHINKyYIISIPHO 10
BHYTPIIIHBOTO KOHTYPY ckiepu. 3HaueHHss CBT1 obunc-
JIOBAII K CEPEIHE i3 TPHOX TOCTIIOBHUX BUMIPIOBaHB
y koxHOMY KBaapaHTi. 2) CBTmax (Maximum Ciliary
Body Thickness) — makcumanpraa ToBmuHa LT y koxkHO-
My KBaJIpaHTi: BU3HaYajacs sIK HaiOLTbIIa BiACTAaHB Bif
3aIHBOTO KOHTYPY IITIaPHAX BIAPOCTKIB 10 BHYTPIIIHBO-
ro mapy ckiepu. st aHanizy BUKOPHCTOBYBAIIM CEPEIHE
3HAUCHHS 3 YOTHPHOX KBAPAHTIB.

OriHKa aKTHBHOCTI HEOBACKYISIpHU3alii pailyKKu 3a
kinacugikamiero Weiss 1 Gold (1978): 1 cramis — ToHKa
HEOBACKYISPHU3AIlisl 3IHNYHOT 30HH Paliay’KKH Ta TpaOeKy-
JSIPHOT Mepeki 3 ypakeHHAM < 2 KBaJpaHTIB, 0e3 CHHEXIH;
2 crafis — HEOBACKYJAPU3AIlisl 3iIHMYHOI 30HH PaiIyKKU
Ta TpabeKyISIPHOI MEepexXi 3 YpaKeHHIM > 2 KBaJIPAHTIB,
0e3 cuHexilf; 3 cTanis — HEOBACKYJSIpU3AIlisl 3iHMYHOI Ta
IIITIapHOT 30H PalIyKKH 3 ypakeHHSIM 1-3 KBaIgpaHTIB
y TO€THAHHI 3 TMePUPEPUIHUME MEPEAHIMUA CHHEXISIMHU;
4 cTapmis — BHpakeHa HEOBACKYISIpU3aIlis IIIITIaPHOT 30HN
PaIyKKH 3 Ypa)KCHHSAM > 3 KBaIPAHTIB Ta IOIIUPEHI TIe-
pudepuaHi nepenHi cuaexii [24].

BumiproBanas BOT 3pificHIoBaIN METOIOM arlIaHa-
miitHoi ToHOMeTpii 3a Tompamanom. [lix gac roHioCKOMIT
OIIiHIOBAJIM KOHQITYpAIlio ipiIOKOpHEaTHHOTO KyTa (Bis-
KpUTHi a0 3aKpUTHI), CTYIiHb HEOBACKYIAPH3AIlii, Ha-
SIBHICTB TIEPEIHIX CHHEXIH Ta IX MPOTSHKHICTB.

CucremHi ingexcu 3anajnennsi. Po3paxoByBanm Taki
IHAEKCH Ha OCHOBI pO3TOpHYTOro aHamizy Kposi: SII
(Systemic Immune-Inflammation Index)

SII=PLT x NEU /LYM; SIRI (Systemic Inflammation
Response Index)
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SIRI=NEU x MON / LYM; AISI (Aggregate Index of
Systemic Inflammation)

AISI=NEU x MON x PLT / LYM. Innexcu BUKopuc-
TOBYBAJIH SIK IHTETPATbHI MapKepU CHCTEMHOI TIpO3araib-
HOI aKTHBHOCTI.

ETuuni acmekTu. JlocmipkeHHs BUKOHAHO BiOBIJI-
HO 1o ['enscincpkoi aexmapartii (2013) Ta craagaptie GCP
(cranmaptu HanexHoi KiIiHIigHOI pakTHKH Good Clinical
Practice) Ta cxBaneHo komicieto 3 6ioetuku Y «lHCTHTYT
OYHHUX XBOpOO i TkaHWHHOI Teparmii im. B.II. ®imaroBay
(mpotoxomn Ned, 2024 p.). Yci yyacHUKH HaJaId THCEMOBY
iHpopmoBaHy 3roxy. JlaHi Oyiu nenepcoHari30BaHi Bifmo-
BiJTHO [T0 BUMOT KOH(]iIEHIIHOCTI. MaHIMymAIIi1 He BUXO-
JIATH 32 MEXI1 CTaHAapTHOI O TaTEMOIOTIYHOT TTIPAKTHKH.

Kpurepii oninkn

OCHOBHUMH KPUTEPISIMHU OILIHKK Oy MOp(HOMETpHI-
Hi mapametpu LT, BusHaveHi 3a manmmu Y3b (3a meto-
JIMKOIO, sika ommcaHa Buie): TopuHa LT Ha piBHI 1 MM
mo3any ckiepansHoi mmopu (CBT1) Ta makcuManbHa
toBmuHa [T (CBTmax). AHami3 OCHOBHHX KpHUTEpiiB
TIpoBOIIUTH 3 ypaxyBaHHsAM eTionorii HBI™ (ITJIP ta OBC),
cTanii pyoeosy 3a knmacudikamiero Weiss, a TakoxX TprBa-
JIOCTi Ta cTamii qiabeTHIHOi peTHHOMATII.

JlomaTkoBUME KpUTEpiIMHU OIIHKK OynH KIIHIYHI Ta
010JIOTIYHI MTOKA3HUKH, M0 XapaKTepU3yBalll aKTUBHICTh
HEOBACKYJISIPHOTO MPOLECY Ta HOr0 CHUCTEMHHUN KOMIIO-
HeHT. [lo Hux BimHOCHH piBeHb BOT, cTamito pydeosy 3a
Weiss, TpuBamicte ocHOBHOTO 3axBopioBaHHs (IIIP abo
OBC), a Takox IHTETpaJbHI CHCTEMHI iIMyHO3amaIbHi iH-
nexcn kpoBi — SII, SIRI ta AISI. 3a3HadeHi MOKa3HUKA
BHKOPUCTOBYBAJIM Ul aHAJ3y {XHBOTO B3a€MO3B’SI3KY 3

Mopdomertpiero LT Ta a1s OMiHKK CTPYKTYPHO-3aIaIbHOT
B3aemoxii mpu HBI.

CrarucTuyHuii ananiz. CTaTUCTHYHUHA aHANI3 BU-
KOHYBQJIN 3 BUKOPHUCTAHHSIM MPOTPAaMHOTO 3a0€3MeUeHHS
3 BimkputuM komoMm st OC Windows — JASP (Bepcis
0.19.2; JASP Team, 2024). BuxopucTtyBain MeTOAN He-
ITapaMeTPUYHOI CTATHCTHKH 3 OISy Ha HEHOPMAaJIbHUH
PO3TONiN KiTbKICHUX TMOKa3HHUKiB. OMHUCOBY CTAaTHCTHKY
mofaHo y BHDLIAI Memianm (Me) Ta MDKKBapTHIBHOTO
iaTepBany (IQR). [yt mopiBHSHHS MOKa3HUKIB MK He3a-
JIKHUMH TPyTIaMH 3aCTOCOBYBAJIM HETIapaMEeTPUUHI paH-
roBi kputepii (Mann—Whitney U-test abo Kruskal-Wallis
test with post-hoc analysis 3a HeoOximHOCTi). OmiHKY
B3a€MO3B’I3KIB MDK KIUJIBKICHUMH 3MIHHHUMH 371MCHIOBA-
JIU 32 TOTIOMOTOF0 KoedimieHTa Kopemsmii Spearman's rank
(rs). Crmy KOpemsIiid iHTepIpeTyBalu BiIMOBITHO 0 3a-
TaEHOTIPHHHATUX KpUTEpiiB. PiBeHb CTaTHCTHYHOI 3Ha-
YyIIOCTi BCTAHOBITIOBAIH Ha piBHIi p < 0,05.

Pe3ynkraTtn

Jlari TpoBeICHOTO aHami3y, MiATBEPIDKEHI YIIBTpa3-
BYKOBOIO 0iOMIKPOCKOITI€I0, CBiIYaTh PO MOPQOIOTigHi
3MiHH TIEpeHBOTO cerMeHTa oka mpu HBI, moB’s3ani 31
cTajiero pyOeo3y paiayKKi Ta CHCTEMHUMH 3alalIbHAMHU
MMOKa3HUKaMU (puc. | — auB. 2 CTOP. OOKIAIMHKH).

MopgomeTpis uuiaiapHoro tijia y manienrtis 3 HBI'

3a maammu Y3b BcranoBieHo, mo ToBmmHA LT mpu
HBI' nocToBipHO Bimpi3HSAETHCS 3aJICXKHO Bill €TIONOTiT
3aXBOpIOBaHHS, cTajii pybeo3y 3a Weiss Ta TpHUBAIOCTI
OCHOBHOTO TIaTOJIOTIYHOTO TPOLECY, IO BiOOpaxeHO B
Tabm. 1.

Tabnuusa 1. CTpyKTypHi Ta cucTemHo-3ananbsHi nokasHukn npu HBI™ 3anexHo Bia eTionorii Ta ctagii pybeosy 3a Weiss

KoHTponb Weiss 1 Weiss 2 Weiss 3
MokasHuK n=34 NOPn=29 | OBCn=25 | MAPn=25 | OBCn=27 | NOPn=11 | OBCn=9
Me (IQR);
CBT, 0.82 1.2 1.3 1.2 1.39 0.61 15
MM (0.7-0.86) | (0.62-1.24) | (1.16-1.44)* | (0.64-1.3)* |(1.3-1.52)* 1| (0.54-1.4)* | (1.5-1.6)*%
CBT__, 1,18 1,58 1,63 1,58 1,68 1,0 1,82
MM (0,92-1,26) | (0.75-1.63)* | (1.57-1.68)% | (0.88—1.65)" |(1.58-1.74)*t| (0.84-1.68)* | (1.74; 1.82)+
Sl (rafio) 228 388 428 434 448 513 538
(217-250) | (370-428) | (399-464)t | (424-672) |(397-526)* 1| (472-552)* | (508-599)t
SIR (ratio) 0.435 053 055 0.56 0.64 0.62 1.1
(0.410-0.526) | (0,48-0,64)* | (0,5-0,81)*1 | (0,53-0,62)* |(0,54-0,98)*t | (0,62-0,82)* | (0,98-1.14)"t
AIS! (ratio) 75 102 107 112 127 212 249
(68-91) (93-117)* | (101-189)*% | (105-309)* | (103 -239)*% | (194 —261)* | (222 —267)"+
BOT, 15 33 33 33 33 40 40
MM pT. CT (14-17) (32-38)* (32-38)* (29-40)* | (33-40)* | (37—42)" (36-42)*

Mpumitkn: Me — megiaHa (IQR); IQR -mexkBapTUNbHWUIA iHTEpBan; Mmax — MakcMMarnbHe 3HaveHHs. * — p < 0.05 mix
koHTponem Ta rpynoto MNMAP/OBC; 1 — p < 0.05 mix APl ta OBC Ha BignosiaHin ctagii Weiss.
CkopouerHsi: HBIM — HeoBackynspHa rmaykoma; MAP — nponicpepatusra piabetnyHa petuHonartis; OBC — okniosis BeH CiT-
kigku; CBT,, MM — TOBLUMHa uuniapHOro Tina Ha pisHi 1 MM nosady ckneparbHoro wuna; CBT, - MakcumanbHa BuMipsHa
ToBWWMHa umniapHoro Tina; Sl - Systemic Immune-Inflammation Index; SIRI - Systemic Inflammation Response Index; AlSI
- Aggregate Index of Systemic Inflammation; BOT — BHyTpiLLHLOOYHUIA TUCK.

49




ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | January-February | Number 1 (528)

Ha Bcix cragisx pybeosy toBmuHa LT y marienTis 3
HBI/ITAP 6yna menmoro (CBT1 = 1,15 (0,62—1,30) mwm;
CBTmax = 1,50 (0,84—1,63) mm) mopisastao 3 HBI'/OBC
(CBT1 = 1,39 (1,23-1,49) mm; CBTmax = 1,66 (1,58-
1,75) mm; p < 0.000), mo cBimguTh PO pizHI MOPGOI0-
riuni ¢penorunu LT npu pi3Hiit eriomorii HBI.

AmHani3 craniit pyoeosy 3a Weiss mokasas, o Mopgo-
MeTtpuyHi napameTpu LT XxapakTepu3yroTscs CTaTiitHIMA
BIIMIHHOCTSIMH, 3 TEHJIEHIIICIO 10 301IbIIEHHS TOBIIHHNA
HT npu nporpecyBanHi py0Oeo3y, o MPOIeMOHCTPOBAHO
y Tabm. 1.

Bonpnouac y marientis 3 HBI/IIJIP BusABICHO HiTKy
acomianito Mopdomerpuanux mapamerpiB L[T 3 Tpupa-
mictio [T/IP. V xBopux i3 TpuBamictio [1JIP 10 5 pokis (58
(55-60) wmicsmiB) crocTepiragocs BUpaXeHe MOTOBIIEH-
g LT (CBT1 = 1,25 (1,20-1,40) mm; CBTmax = 1,63
(1,58-1,65) mM). HaroMicTs y Tami€HTIB i3 TPUBAIICTIO
AP monan 5 poxiB (190 (176-250) micsmiB) Big3Ha-
gasocsi nocroBipHe 3MeHmenHsa tosmuau LT (CBTI =
0,61 (0,57-0,64) mm; CBTmax = 0,76 (0,74-0,89) mm; p
< 0,000), mo BimoOpaskae CTPYKTypHY TpaHC(hOpMAIiio
LT 3a1exHO BiJ TPUBAJIOCTi 3aXBOPIOBAHHS. 3aJICKHICTh
toBmuHU LT Bix craxii py6eosy Ta Tpusanocti [1JIP mo-
Ka3aHO Ha PUCYHKY 2 (AHB. 2 CTOp. OOKIIAIIHKH).

TakuMm 4MHOM, Ha IICTaBl OTPUMAHHUX TAHUX MOXK-
Ha mpurycTutd, mo Mopdomerpis LT mpum HBI/IIAP
Mae (a3oBUI XapakTep: Ha PaHHIX eTamax IepeBakae
HaOPSAKOBO-TiMepod’eMHUA (EHOTHN, SKHAU 13 Tporpe-
CYyBaHHSM 1 30UIBIICHHAM TPHUBAIOCTI 3aXBOPIOBAHHS
TpaHCPOpMy€eThCs B aTpodiunnii. BogHodac oTpmmaHi
pe3yIbTaTH AO3BONAIOTE MPUIycTUTH, 110 pu HBI/OBC
moroBiieHHs LT € Oinpmmr BupaxxeHUM 1 30epiraeTbes B
YMOBax TOCTPO-IIATOCTPOTO TMepediry Mporecy micis
OBC (meniana TpuBanocrti 15 (13-21) micsmis).

CucremHui imyno3zanaabHi innexcu (SII, SIRI, AISI)

VY mamientiB 3 HBI' Bci iHTerpanpHi iHAEKCH CHC-
temuoro 3amaneHas (SII, SIRI, AISI) Oymu mocToBipHO
MiJBUIICHUMHI TOPIBHIHO 3 KOHTPOJBHOIO TPYIIOIO Ta
JIEMOHCTPYBAJIH MOCIIOBHE 3pOCTaHHS 31 301IBIICHHIM
craxii pyoeo3y 3a Weiss (Tabm. 1). Yxe Ha paHHIX CTamisIx
HBT pisni SII ta AISI nmepeBumyBamu KOHTPONIBHI 3Ha-
yeHHs mpuoausHo Ha 40-90%, 10 CBIAYUTH PO PAHHIO
aKTHBAIIII0 CHCTEMHOTO iIMyHO3aIIaJIbHOTO KAaCKay.

[Ipu mporpecyBaHHI pyOe03y BHPaKEHICTHh 3arajb-
HOTO KOMITOHEHTY 3pocTaiia: Ha crafmisx Weiss 2—3 3Ha-
gerns SII migBumryBamucs 6imem HiX y 2 pas3u (p<0,05),
AISI — y 2,5-3 pasu (p<0,05), Tomi six SIRI 3pocraB y
1,3-2 pa3u (p<0,05) mopiBHSIHO 3 KOHTpOIeM. Ha oxHa-
KOBHX CTaJisIX 3aXBOPIOBAHHS IIOKa3HUKH CHCTEMHOTO 3a-
nasienss mpu HBI/OBC Oynu B cepennbomy Ha 10-25%
(p<0,05 ) Bumuwmu, Hix npu HBI/IIJP, mo BimoOpaxae
OUTbII IHTEHCHBHHUM CHUCTEMHMH 3aIlaJbHUN KOMIIOHEHT
TIpH MTOCTOKITIO31HHIH dpopmi HBT.

OTXxe, 32 TaHUMH TMPOBEACHOTO IOCIIIKEHHS CHC-
TEMHI IMyHO3aImaibHi iHAEKCH JEeMOHCTPYIOTh 3B S30K 3i
CTaIIfHICTIO HEOBACKYISIPHOTO ITIPOIIECY Ta TO3BOJSIIOTH
KUTBKICHO OXapaKTepu3yBaTH EeTIONOTIYHI BiIMIHHOCTI

nepebiry HBI' y nomoBHEHHS 10 MOP(POMETPUIHHAX Xa-
pakrepuctuk LT (Tadm. 1).

Pisers BOT mpu HBI' moctoBipHO 3pocTaB 3i 30171b-
IICHHSAM cTafii pybeo3y 3a Weiss 1 1ocsiraB MaKCUMalTb-
HUX 3Ha4YCHb HA MI3HIX CTAIisX 3aXBOPIOBAHHS HE3aJIeK-
HO BIJ €TIOJIOTII; 3 METOI0 OIIHKH B3a€MO3B’SI3KIB MIK
BOT, mopdomerpuunnmu mokazaukamu LT ta cuctem-
HUMH IMYHO3aITaJbHUMH 1HIEeKCaMH OyJI0 MPOBEICHO KO-
persniitauii anani3z Spearman's rank.

IIpu cTpatudikaliii 3a eTioNoTi€0 BCTAHOBICHO, IO
y namienTiB 3 HBI'/ OBC xopemnstiitHi 3B’ 13KH MK MOp-
tdhometpiero LT Ta kiIiHIKO-010IOTIYHIMH TTOKa3HAKAMH €
Oimpmn Bupaskenumu, Hix ipu HBI/ITAP (p < 0,05).

VY rpyni HBI'/OBC CBT1 nemoHcTpyBana momipHuit
MTO3UTHBHUN KOpeJAMiitHnH 3B 130K (p < 0,05) 3 iHgeKCOM
SIRI (rs = 0,48), 3 AISI (rs = 0,43) Ta 3 SII (rs = 0,40). 3
MEHIIIOIO CHJIOI0 BiATIOBIIHI iHIEKCH KOPETIOBAIH 3 TOB-
eI LT (p < 0,05) y mamientis 3 HBI/ITAP SIRI (rs =
0,46), SII (rs = 0,37) Ta AISI (rs = 0,36).

Kpim Toro, xopensmiitaumii Spearman's rank (3aragpHa
rpynma HBI') moka3zas, mo crafis pyoeo3y 3a Weiss 1o-
cToBipHO Kopemtoe 3 piBHeM BOT (rs = 0,53). Mopdo-
MeTpruuHi mapamerpu LT memoHCTpyBanmm mie TicHImIi
3B’SI3KM 3 aKTHBHICTIO HEOBACKYISIPHOTO Tiporecy (p <
0,001): xoeoimienT kopemsmii Mixk pydeo3om Ta CBTmax
craHoBuB 15 = 0,64, a Mix pyoeozom Ta CBT1 —rs =0,71.
IMoxazunk BOT maB momipauM 3B’ 5130k 3 CBTmax (rs =
0,49). Mix mokazankamMu CBT1 ta CBTmax BUSBICHO
TicHY B3aeMHY Kopensrito (rs = 0,70), mo miaTBepaKye
iXHIO BHYTPIIITHIO Y3TOMKEHICTh Ta BimoOpaxkae €IMHUN
CTPYKTYPHO-(QYHKIIIOHATFHUN TPOIEC PEMOACITIOBAHHS
UT npu HBI (puc. 3).

pybeos Weiss
BOT -

CBTmax, mm

CBT1, mm

Puc. 3. Heat map kopensuin Spearman's rank, wo Bigo-
Gpaxkae B3aEMO3B’A3KN MiX CTajieto pybeosy pangyxku 3a
Weiss, piBHEM BHYTPILLHBOOYHOrO TUCKY Ta MopdoMeTpry-
HMMKU napameTpamu uuniapHoro Tina (CBT1 i CBTmax) 3
KOHTpONeM 3a rpynor MopdoMEeTpii LumniapHoro Tina. IHTek-
CMBHICTb KONbOPY BiAMNOBIAE Cumi Ta HaNpsIMKy Kopensuin;
yci HaBeaeHi kopensuii (p < 0,001).
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VY manientis 3 HBI/II/IP HamMu Tako) BUSBICHO BHpa-
JKCHUW 3BOPOTHHH 3B’S130K MK MOP()OMETPUIHUMHU TIO-
kasaukamu LT Ta Tpusamictio [1/IP: 3nauenns CBT1 (rs
=-0,65) i CBTmax (rs = —0,69) 3meHmIIyBaNHCcs 31 301716~
IICHHAM TPHUBANOCTI 3axBopioBaHHA (p<0,05). Ha Hamry
IYMKY, Ili TaHi JO3BOJIIOTH IPUITYCTUTH HASBHICTh 9aco-
BO 3JIKHOTO TEPEXOAY BiJ HAOPSKOBO-TIMIEpoO’€MHOTO
1o arpodigroro penoturry LT B mpomeci mporpecyBaHHS
3aXBOPIOBAHHL.

3 METOI0 1IeHTH(IKAIIT He3ale)KHAX MPETUKTOPIB MO-
toBmeHHs [T Ta KinTbKiCHOT OIIHKM BHECKY CHCTEMHOTO
3amajgeHas y GopMyBaHHSI MOpP(HOMETPHIHUX 3MiH Tepe-
THBOTO cerMeHTa oka mpu HBI' mpoBeneno Garatodak-
TOPHUH NHIAHWA perpeciifHuil aHami3. 3aJeKHOI0 3MiH-
HOTO BHCTymaB mokasHUK CBTmax. Jlo Mozmemi BKIroIann
kiniHigEAA mapametp (BOT), nokamsHUT MopdomeTpud-
Huit moka3Huk (CBT1), cucTemHi iMyHO3ananbHi iHIEKCH
(SII, SIRI, AISI), a TakoX HO30JOTIUYHY HAJIEKHICTH 10
rpymu HBT (Tabm. 2).

Bararodaxroprauii miHIHIHA perpeciiHuil aHaTi3 IPo-
JIEMOHCTPYBAaB, 110 MaKCHMaJlbHAa TOBIIMHA IHJIIapHOTO
tima (CBTmax) craTucTHYHO MOB’si3aHa HacamIepesn i3
CHUCTEeMHHUMH IMyHO3aIlaJbHIMH TOKa3HUKamu. Y 0a3o-
Biit momemi (R2 = 0,23; R2adj = 0,20; p < 0,001) neza-
nesxxanMu npenukropamu CBTmax 6ymu SIRI (B =0,52; p
<0,001), AISI (B =-0,72; p < 0,001) Ta CBT1 ( = 0,32;

Tabnuus 2. baratodakTopHWA NiHiiHWIA perpeciinHuin aHa-
Ni3 NPeLuKTOpiB MaKcUmarsibHOI TOBLUMHM LuniapHOro Tina
(CBT_ )

max

3MiHHa Mogenb 1 B (p) Mopensb 2 B (p)
BOT -0,05 (0,64) -0,04 (0,65)
SIRI 0,52 (0,0001) 0,34 (0,007)
Sl -0,01 (0,93) -0,04 (0,80)
AlSI -0,72 (0,0002) -0,49 (0,006)
CBT,, mm 0,32 (0,004) 0,15 (0,15)
eriﬂim:g;b Ao - 0,43 (<0,00001)
R2 0,23 0,38
CkopuroBaHuin R? 0,20 0,34

F p 7,26; <0,001 11,95; <0,001

MpumiTkn: Mogenb 1 — GaratodakTopHa fniHiiHa perpeciiHa
mMozenb 6e3 ypaxyBaHHs HanexxHocTi go rpynu HBI™; Mogensb
2 — mopenb 3 BKMYEHHAM 3MIHHOT «HanexXHiCTb 4O rpynu
HBI»; B — cTaHaapTM3oBaHuUii koeqilieHT perpecii; R? — ko-
eqilieHT aeTepMiHauii; ckopuroeaHmn R* — ckopuroBaHumn
KoeqiLieHT geTepmiHauii; F — kputepin diwepa; p — piBeHb
CTaTUCTUYHOT 3HAYYLLOCTI.

CKOpOYEHHS: CBTmaX — MakcuMMarbHa TOBLUMHA LuIliapHOro
Tina;CBT, — ToBLMHa UMiapHOro Tina Ha pieHi 1 MM nosaay
cknepanbHoro wnopa; Sl — Systemic Immune-Inflammation
Index; SIRI — Systemic Inflammation Response Index; AlSI
— Aggregate Index of Systemic Inflammation; BOT — BHy-
TPiLUHBOOYHUI TUCK; HBIT — HeoBackynspHa rnaykoma.

p =0,004), Toxi sk BOT i SII He mpoIeMOHCTpYBaIX CTa-
TUCTUYHO 3HAYYNIOTO BIUIUBY. I1icIs BKIIIOUEHHS 3MiHHOT
«HaNeXHicTh 10 rpynmu HBI» moscHioBanbHA 30aTHICTH
mopemi 3pocna (R2 = 0,38; R2adj = 0,34; p<0,001), a
caMa HajexHicThb 7o HBI' crama HaliCHIbHIIINM HeE3a-
nexxHuM pakxtopom (B = 0,43; p<0,00001).

Le cBiguntsh, mo mophomerpuuni 3mian LT mpu HBI'
3YMOBJICHI ITEPEBAYKHO CHCTEMHO-3aITaJIbHIM 1 HEOBACKY-
JSIPHAM KOMITOHEHTaMH, Tofi sK piBeHs BOT He € camo-
cTiltHIM neTepMiHanToM motoBmieHHs L[ T.

Y mapHOMYy KOpemsIiifHOMy aHami3i 3a Spearman's
rank BOT nemoHcTpyBaB 3Hauymmii 38’5130k i3 CBTmax,
omHaK y OaraTodakTopHil Mozerni mei 3B’S30K BTpadaB
3HA4ymicTh. Taka po30iKHICTE BKa3ye Ha OIIOCEPEIKO-
BaHUil xapakrep acomianii BOT i3 mopdomerpiero 11T,
IMOBIpHO Yepe3 BIUTUB CHCTEMHOTO 3allaJIeHHs Ta eTioN0-
riunoi Hanexxnocti HBT.

[epeBipka MpHUITYIIEHb TiHIHHOI perpecii miaTBepIu-
J1a KOPEKTHICTh MOZETi: 03HAK 3HAYYMIOI MYJIBTUKOJIIHE-
aprocTi He BusBieHo (VIF < 3), cranmapTrzoBaHi 3auim-
KM BIATIOBigamy HopManbHOMY po3moniny (Shapiro—Wilk
p > 0,05), mokazauk Durbin—Watson cranoBuB 1,47, mo
HE CBIIYUTH MPO KIHIYHO 3HAYYILY aBTOKOPEIIAIIIIO.

OTpuMaHi KOPETAIiifHI 3B’ SI3KU MATPHUMYIOTH HaIIe
MIPUMYIIEHHS 100 ICHYBaHHSA €IWHOI CTPYKTypHO-3a-
nanpHOI oci HBI, y Mexax skoi cucTeMHe 3amaiieHHS,
aKTUBHICTH py0eo3y Ta MOPQOIOTiUHI 3MiHU TTEPETHHOTO
CerMeHTa OKa MepeOyBaloTh Y TiCHIH B3a€MO/III.

O6roBopeHHA

Ipu /] nabpsx LT popmyeTbes BHACTITOK MMO€ETHA-
HOTO BIUTUBY Jia0eTHYHOI MiKpOaHTiomarii, imemii mepe-
IHBOTO CETMEHTa, CHAOTeTianbHOI AuchyHKII Ta Cuc-
TEMHOT IMyHO3anaJ bHO{ aKTHBALII1, IO CYNPOBOKYETHCS
MiIBUIICHHSAM CYIWHHOI MPOHUKHOCTI ¥ IHTEpCTHINIaNb-
HOIO TpaHCCYHAIi€l0 Ha T MOpYHICHHS (YHKIIi eHIo-
TEJII0 Ta 3pOCTaHHS MpO3amalbHUX MEIIaTopiB i3 3airy-
geHHssM VEGF Ta monekyn amresii [25]. [Toka3aHo, mo 3a
IIUX YMOB BiJOyBa€ThHCS 301IBIICHHS TOBITUHH Ta 00’ €My
LT, mo BimoOpaxkae po3BUTOK HAOPSKOBO-TINEpoO’ eMHIX
Mopdomoriyaux 3MiH [26], Tomi sk 3a manumu Y3b LT
JIEMOHCTPY€E BHCOKY YyTIHMBICTH HO imIemii, 3armajicHHS
Ta CynuHHUX nopymieHs [7]. Llel mporec Mae KOMILTEK-
CHHH CTPYKTYPHO-(DYHKIIOHAIBHUI XapakTep, IO YiTKO
Bi3yamizyeThes 3a momomoroio Y3b, ska Ge3mocepeHbo
omirroe Mopdonorito LT [23] HaBiTH 3a HAaIBHOCTI He-
MIPO30PUX ONTHYHUX cepenoBud [27].

[Tpu HBT" Y36 mae mpuHINTIOB] IepeBary HaJ iHIIH-
MH METOIaMH Bi3yallizallii mIepeIHbOr0 CeTMEHTA, OCKIJIb-
K1 3a0e3medye BUCOKY IPOCTOPOBY PO3IUIBHY 3/1aTHICTh
UTIapHOi 30HM, HallifHE KUTbKICHE BUMIpIOBaHHS Mapa-
MetpiB LT Ta MOXKIHBICTH OIIHKU CTPYKTYPHUX 3MIiH B
yMOBax BHpaxxeHOI imemii abo HeoBackymspuzarii [7].
Merton mo3BOIIsIE€ Bi3yallizyBaTH CTPYKTYpH 1piTOKOp-
HEaJIbHOTO KyTa Ta IMJIIapHOTO TiIa HaBITh y CKIATHUX
KIIHIYHUX CHTYyalifX, KOJM 3acCTOCYBaHHS ONTHYHHUX
MeToxiB Bizyamizarmii € oOmexxeHuM [28]. [Tokazano, 1mo
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Mopdometpis LT 3a manumu Y3b Moke mMaTé mporHoc-
THYHE 3HAYCHHSA, 30KpeMa JUIA OIIHKH e(eKTHBHOCTI
TpaHCCKIIepaTbHOT IHKIO(oTOKOAryIIsmii [29].

XpoHiYHA TiMepriiikeMis TPU3BOIUTH A0 3MEHIICHHS
KamsapHoi mepdys3ii Ta 3HIKEHHS 00’ €MHOTO BHYTpIII-
HBOOUHOTO KpoBOTOKY [30]. JlokanpHa imemist mepenHbo-
TO CerMEHTa OKa IMPU3BOIMTH 0 MiABUINECHHS CyAWHHOI
MIPOHUKHOCTI Ta PO3BUTKY IHTEPCTUINIAIEHOTO HAOPAKY
CTpoMH IHjTiapHOTO Tina [7]. [meMivHe yImKomKeHHS Cy-
TIPOBOIKYy€eThCs akTuBamicto VEGF-3anexxHux curxaib-
HUX [UIIXIB 1 MpO3amagbHOTO KacKamy 3 IIiIBHIICHHSIM
excmpecii IL-6, TNF-a [30] ta monexyn aaresii (ICAM-
1), mo 3yMOBITIOE TIOPYIICHHS SHIOTENiaTbHOTO Oap’epa
Ta MOCWIEHY TUTa3MaTH4Hy TpaHccymamiro [30, 32]. YV pe-
3yABTATI i MPOIECH ACOUIIOIOTHCS 31 30TBIICHHSM TOB-
A Ta 00 emy LT [26].

3ananeHHs € KIIOYOBUM MTaTOr€HETHYHNM MEXaHI3MOM
MIPH OKITIO3iSX BEH CITKIBKU Ta MiaOeTHYHHUX YypaKeHHSX,
0 peayi3yeThesl Yepe3 aKTHBAIII0 MPO3amalibHUX 1 MPo-
anriorerHnx muTokiHiB (IL-6, TNF-a, IL-13, VEGF), mo-
PYIIEHHS MIKpoCynuHHOI (DyHKIIii, Ba30TCHHUH HAOpPSK i
TporpecyBaHHs HeoBacKymsipusaii [33;34]. Panime Oyno
TIPOIEMOHCTPOBAHO MPSIMUH 3B’ 30K MIXK PIBHAMH 3aI1ab-
HUX (aKTOPiB 1 BUPAKEHICTIO MaKyISIPHOTO HAOPSKY TpH
OBC [35], a Tako)X poJIb CHCTEMHOTO 3aMaleHHs Y KIIHIY-
HUX HACHiIKaX BTOPHHHOTO MaKyJISIpHOTO HaOpsKy [36].

[Ipu HBI' 1i mexaHi3Mu HaOyBalOTh OCOOJHMBOTO 3HA-
YeHHS, OCKUTHKH BEHO3HI OKITIO3ii € OIHIEI0 3 TPOBITHIX
npuunH imemivHoi HBI. V HamoMy mocmimkeHHI Tpu
nmocroxio3ifiHiit HBI' cructemni iMyHO3amanbpHi iHIEKCH
JEeMOHCTPYBAJI HaHOUIBII BUpaXKeH! acoriarii 3 Mopgo-
metpiero [T: mmss CBT1 xoedirmieHT paHroBOi Kopensiii 3
SIRI mocsras rs = 0,65 Ta 31 cragieto pyodeosy 3a Weiss — rs
= 0,63. Ile cBiqUMTH PO TICHUH 3B’A30K MK CHCTEMHUM
3amajgeHHsIM, aKTUBHICTIO HEOBACKYJSIPHOTO IIPOLECY Ta
MOP(OIOTIYHOIO TTepeOyIOBOIO MTEPEAHEOTO CETMEHTA OKa.

3a miteparypanmvu ganumu, pu [13KT Toemmaa LT €
3HIDKEHOIO 1 cTaHOBHUTE Oyn3bK0 0,56—-0,57 MM mis CBT1
Ta omu3bko 0,87 MM mist CBTmax, 1110 BigoBigae KOMITaK-
THOMY Mopomoriunomy ¢ernorurry LT [27]. ¥V 3mopoBux
oci6 mi nokazauky € Bunmmu (CBT1 = 0,81 mm; CBTmax
= 1,25 mm), mo BigoOpaxae ¢izionoriunuii cran LT [9].

Ha Bigminy Binx mporo, npu HBI' BusiBnsieTbess mpuH-
IUTIOBO iHIHHA MoppoMeTpuaHuit mpodins. B 1miel podoTi
y mamienTiB 3 HBI/OBC Tta mpu HBI/JIPIT TpuBamictio
no 5 pokiB toBmuHa LT cyTTeBO mepeBuiIye sSK HOp-
ManbHi, Tak 1 xapakrepsi mnsa [13KT 3magenns: CBT1
KonuBastacst B Mexxkax 1,17—1,50 mm, a CBTmax gocsraia
1,64 MM, 0 (aKTHYIHO BiATIOBiIa€ MOMBOEHHIO (i3i00-
TIYHUX TIOKA3HUKIB 1 TO3BOJISAE MPUITYCTHTH (POpPMyBaHHS
rinepo6’eMHOTO, 3amanbHO-HaOpsikoBoro (enorumy LT
Takox peaxtuBHi Mopdomerpuuni 3mian LT ommcani
ITCIIA BITPEKTOMI{ 3 TaMITOHAIO0I0 Ta30oM abo CIUTIKOHOM,
10 MiATBEPIKY€E BUCOKY UYTJIMBICTH IIJTIIAPHOTO Tijla 0
MTOPYIICHb MIKPOIMPKYJIAMI{ Ta 3aIIaJIbHOTO BIUIHBY [36].

Pesynprarn 6araroakTopHOTO perpeciifHOTO aHaizy
T ATBEPANIN HE3AJIC)KHIH BHECOK CHCTEMHOTO 3aITaIeHHS

y popmyBanHs Mopdonorigaux 3min L[T. V 6a30Biif Mo-
JIeNli CKOPUTOBAHUH KOE]IMi€HT IeTepMiHAIlil CTAaHOBUB
R?adj = 0,20, a micnsa BKIIOUeHHS 3MiHHOI «Tpyrn HBI»
3poctas no R?adj = 0,34, mo BignoBigae moscHeHHIO 20—
34% BapiadbensHocTi CBTmax. Hezanexuumu npeankro-
pamu moroBmierHs [T 3ammmranmcs SIRI (f = 0,34; p <
0,01) Ta AISI ( =-0,49; p <0,01), Tomi six BOT ue maB
CTaTHCTHYHO 3HAYYIIIOTO BIUIUBY.

IToni6Hi 3HaYeHHS KoedillieHTa IeTepMiHaIlii MoBiIo-
MIITFOTBCS 1 B 1HIIUX JOCTIKCHHAX, MPUCBIICHUX MOp-
thomerpii mepearporo cermeHTa oka mpu [13KT" Ta cynun-
HUX YPa)XCHHSAX CITKIBKH, NI¢ TOSCHIOBAJbHA 3MaTHICTh
OararoakTOpHUX MOJeNeH, sIK MPaBUIIO, HE MEPEBUIIYE
0,30-0,35 [9; 21; 38]. Lle miaTBepmKye, M0 B yMoBax Oa-
raTOKOMITOHEHTHOTO nartorene3y HBI' Takuii piBeHb mosic-
HIOBAJIBHOI 3aTHOCTI € METOMOJIOTIYHO OOTPYHTOBAHHM 1
KIIIHIYHO IHTePIPETOBAHIM.

Hatomicte mpu mepebiry I1/IP monax 5 pokiB y Ha-
IIOMY JOCTI/DKCHHI CIOCTEpirasiocs JOCTOBIpHE 3MEH-
meHHs ToBuHu LT 10 3HaYeHb, OJU3BKUX A0 HIDKHBOL
MeXi HopMH a00 HaBiTh JI0 MIOKa3HUKIB, XapaKTePHUX IS
II3KT (CBT1 0,57-0,64 mm; CBTmax 0,74-1,00 mm). Le,
IMOBIpHO, CBITYUTH MPO TEpeXix 10 arpodigHoro (eHo-
tuny LT, mo gopMyeThcs BHACTIIOK XPOHIYHOI iMIeMii,
TIPOTPeCcyIouoi MiKpOCYIMHHOI 00miTeparlii Ta TPUBAJIOTro
HHU3BKOIHTEHCUBHOTO CHCTEMHOIO 3alajbHOTO HABaHTa-
JKCHHSL.

Taxum guHOM, TTOTOBIIEHHS 200 BuToHUeHHS LT mpu
BropuHHiT HBI Moke po3mismatics sK iHTErpanbHUI
MapKep MO€THAHUX IMEMIYHUX Ta 3alalbHUX IPOIECIB,
IO Peali3yloThCs depe3 MOPYIICHHS JOKaJIbHOI MiKpo-
UPKYIAII] Ta HEOBACKYIAPU3AIIII0 i MOXKYTh BifirpaBaTi
poib y opMyBaHHI KITIHITHOTO TIepediry 3aXBOPIOBAHHS.

BucHoBku

1. YV namieHTiB 3 HEOBACKYJISPHOIO IIayKOMOIO TOB-
[IMHA IAJIiapHOTO Tijla 3a JAHWUMH YIBTPa3ByKOBOi 0io-
MIKpOCKOITii iCTOTHO Bapiroe 3ajJe:KHO BiI eTionorii Ta
TPHUBAJIOCTI 3aXBOpIOBaHHA. Hait0inpIi MeniaHHI 3HAYCH-
HS CIIOCTEpIraroThes MpH MocTokmo3iHiit HBI' ta mpu
HBT na i [TJIP TpuBamicTio 10 5 pOKiB, KOJH OKa3HUKA
CBT1 npocsrarors 1,25-1,39 mm, a CBTmax — 1,63—1,66
MM. Taki 3Ha4eHHS (PAaKTUIHO BiAIOBINAIOTH ITOJBOEHHIO
(hiziomoriyanx moka3zHukiB (CBT1 = 0,82 MM y KOHTpOIII)
1 IO3BOJISTIOTH IPUITYCTHTH (POPMYBaHHS TilIepoO’ €MHOTO,
3arajabHO-HAOPSKOBOTO (PEHOTHITY ITFUTiapHOTO Tinma. Ha-
TOMICTh TIPY TPUBAJIOCTI ia0CTUYHOI PETHHOMATII TTOHAT
5 pOKiB BiA3HAYA€THCS Pi3Ke 3MEHIICHHS TOBIIUHH IIVITi-
apHaoro tina (CBT1 = 0,57-0,64 mm; CBTmax = 0,74—1,00
MM), IO CBITYNTH NpO HMOBIipHY arpodiuHy TpaHchop-
Marliro.

2. CucremHi imyHo3ananbHi ingekcn (SII, SIRI, AISI)
npu HBI' moctoBipHO 3pocTaroTs 3i cTamiero pybeosy 3a
Weiss i TeMOHCTPYIOTh TICHHIA 3B’S130K 13 MOP(HOMETPi€I0
mutiapHoro Tina. Ha cramisx Weiss 2—-3 3nauenns SII min-
BUIIYIOThCS OUTBII HiX y 2 pasu, AISI —y 2,5-3 pasm, a
SIRI — y 1,32 pa3u NOpIiBHSIHO 3 KOHTPOJIEM, IO BiIO-
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Opakae CTamilfHICTh CHCTEMHO-3alaIbHOTO KOMIIOHEHTY
HBI.

3. BararodaxropHuii perpeciiiHuii aHami3 MmiaTBepANB
He3aJIeKHUI BHECOK CHCTEMHOTO 3anaJieHHs Yy hOopMyBaH-
Hs MOPQOJIOTIYHIX 3MiH muitiapHoTo Tina: iHmekcu SIRI
ta AISI 30epiramu cTaTHCTUYHY 3HAYYIIICTH ITiCTIS KOPEK-
mii Ha KIiHIYHI Ta MopdomeTpuuHi ynHHUKH. Lle cBix-
YUTh, IO CTPYKTYpHI 3MiHM muitiapHOTO Tina mpu HBT
ACOIIOIOThCSA 3 IMEeMIYHO-3aMaIbHIM MaTOr€HEeTHIHUM
KacKaZoM i BiTirparoTh poilk y (OpPMyBaHHI KIIHITHOTO
rrepebiry 3aXBOpIOBaHHS.

ABTOpPCbLKMI BHECOK

Astopn OF, BC, HK, OK ta O3 niarBepmxytoTb MOBHY
BiQMNOBIAANbHICTb 3a HACTyNHe: KOHLUENUito Ta An3anH gocni-
[PKeHHs1, 36ip faHuX, aHani3 Ta iHTepnpeTauito pe3ynbrarTis, a
TaKOX NiArOTOBKY PyKOMMCY. YCi aBTOpM CXBanuiy OCTaTou-
HWI BapiaHT pyKonucy.

Mopska

ABTOpPK BMCMNOBMNIOIOTL MMUOOKY NOAsKY AOKTOPY MeAny-
HUX Hayk, npodecopy, 3acTyrnHUKY OMpeKkTopa 3 iHHOBaLin
Ta 30BHIiLWHiX 3B'A3kiB Y «IHCcTUTYT OX Ta TKaHWMHHOI Tepanii
im. B.IN. ®inatoBa HAMH Ykpaitn» Angpito KOPOJTHO 3a nig-
TPUMKY Y BUKOHaHHI pobOTK Ta HanMCcaHHI Liei cTaTTi.

®diHaHCyBaHHSA

CT1aTTsa € YaCTUHOK HayKOBO-A0CHIAHOT poboTH 3a TEMOKO
«BuBunTM 0COBNMBOCTI 3MiH CTPYKTYp MepeaHboro Biadiny
oKa, Moro KpoBoobiry i TennoobmiHy Npy HEOBaCKYNAPHIl rma-
ykomi i TpaBmi», (Ne gepxpeectpauii 0119U101215), 2019-
2021 pp.

KoHdnikTu iHTepeciB

ABTOpM 3asBNAOTb, LLO BOHN HE MalTb KOH(MIKTY iHTEp-
€ciB, SKUIA Mir 61 BAAMHYTM Ha TXHIO AYMKY LWOAO npeameTa
abo maTepianis, onMcaHnx i 0BroBOpPEHX y LibOMY PYKOMUCI.

BiamoBa Bia BignoBiganbHoOCTI

BucrnoeneHi B npefcTaBneHivi CTaTTi AyMKW € BacHUMM, a
HeodILIMHMMM NO3MLISIMW YCTaHOBMW.

KoHdnikTu iHTepeciB

ABTOpM 3a8BNSAIOTb NPO BiACYTHICTb XOQHOMO pearbHOro
UM MOTEHUINHOrO KOHGMIKTY iHTepeciB (diHaHCOBI, nepco-
HanbHi, NPodeCinHi Ta iHWi iHTepecw), ski 6 Mornu BNAMHYTH
Ha [lyMKy CTOCOBHO NpeaMEeTY Yv MaTepianis onncaHvx Ta o6-
rOBOPEHUX B AaHIN PYKOMUCI.

3asiBa Npo JOTPUMAHHSA €TUYHUX HOPM

Lis pobota npoBogunacsi 3a yyacTio niogen. Lle gocni-
[PKeHHs1 Byno cxBaneHo MicLEeBUM KOMITETOM 3 GioeTuku. Yci
nauieHTn ganv iHopMoBaHy 3rogy Ha y4acTb Y OCHIOKEHH.
DocnigpxeHHs 6yno npoBeaeHo 3rigHo 3 MenbCiHCbKO Aekna-
pauieto. [Jo LbOro AOCMIAXKEHHSI TBAPUHW HE Bynu BKIHOYEHI.

3asaBa Npo AOCTYMNHICTb AaHUX

[aHi, oTpumaHi Ta npoaHani3oBaHi nig Yac uboro 4ocrii-
[PKEHHS, MOXHa OTpMMaTK y BignosiganbHOro astopa 3a 06-
r'PyHTOBaHMM 3annTOM.

Cnuncok ckopoyeHb

HBIC — HeoBackynsapHa rnaykoma; OP — piabetnyHa pe-
TnHonartis; MOP — nponidepatnBHa piabeTnyHa peTuHO-
natis; OBC — okntosia BeH ciTkiBkn; LT — umniapHe Tino;
Y36 - ynbrpassykoBa 6Giomikpockonis; UBM — ultrasound
biomicroscopy; CBT1 — ToBLWMHa UnniapHOro Tina Ha piBHi 1
MM no3agy ckreparnbHoro wnopa; CBTmax — MakcumanbHa
TOBWMHA uuniapHoro Tina; BOT — BHYTPILWHbOOYHUIA TUCK;
Sll — Systemic Immune-Inflammation Index; SIRI — Systemic
Inflammation Response Index; AISI — Aggregate Index of
Systemic Inflammation; PLT — tpom6ouunTtn (X109 /n); NEU
— Hentpodpinu (x10 /n); MON — moHoumnTn (%10/n); LYM — nim-
doumntn (x109 /n); VEGF — vascular endothelial growth factor;
ICAM-1 — MiXkniTMHHa Monekyna agresii 1.
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Clinico-functional assessment of patients with pachychoroid
neovasculopathy after intravitreal administration of angiogenesis
inhibitors with photodynamic therapy

Yusupov A. F., Karimova M. Kh., Rakhimova D. A., Khamraeva U. Sh., Khodzhaeva Z. A.

Republican Specialized Scientific and Practical Medical Center for Eye Microsurgery, Tashkent (Uzbekistan)

KniHiko-cbyHKUiOHanbHa ouiHKa nauieHTiB 3 naxixopuoigHo HeoBacKynonaTiero
nicnsa iHTpaBiTpeanbHOro BBeAEeHHS iHribiTopiB aHrioreHe3y 3 hoToAMHaMi4YHOO

Tepaniero

KOcynoB A.®., KapimoBa M.X., PaximoBa [1.A., XampaeBa Y.LL., XomkaeBa 3.A.

PecnybnikaHCbkuniA cnewjianizoBaHWiAi HayKOBO-NPaKTUYHWIA MEOWNYHWIA LIEHTP MIKPOXipyprii oka, TalwkeHT (Y3bekncTaH)

Abstract

Objective. To compare clinical and structural outcomes of
combination therapy (anti-VEGF + PDT) versus anti-VEGF
monotherapy in patients with pachychoroid neovasculopathy
(PNV) during 12-month follow-up.

Materials and Methods: The study included 64 patients
(74 eyes) with PNV. Examinations were performed prior to
treatment and at designated intervals: 1, 3, 6, and 12 months
from the beginning of therapy. Patients were divided into two
groups: the main group (40 eyes) and the control group (34
eyes). The main group included 34 patients (40 eyes), with
baseline central retinal thickness (CRT) of 410.26 = 113.48
um and central choroidal thickness (CCT) of 485.89 + 102.65
um. The control group included 30 patients (34 eyes), with
CRT 0f 405.89 + 102.65 um and CCT of 483.46 = 102.54 um.
Patients in the main group received the following combined
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regimen: one intravitreal injection of 6 mg brolucizumab fol-
lowed by one session of PDT with chlorin e6—based photosen-
sitizer. Thus, during the entire observation period, patients in
this group received one Anti-VEGF injection and one PDT
session. PDT and brolucizumab injections were performed
according to standard protocols. Subsequent treatment cycles
were performed in following regimen: the interval between
PDT procedures was at least 3 months, while the average
interval between brolucizumab injections was approximately
1.5 months. Patients in the control group received three load-
ing injections of 6 mg brolucizumab at 4-week intervals.
Results. In the main group, BCVA increased moderately
from 0.28 = 0.14 at baseline to 0.38 + 0.23 at the 12-month
follow-up, whereas in the control group it remained rela-
tively stable, measuring 0.31 + 0.26 at month 1 and 0.35 +
0.24 at month 12. Improvement in functional outcomes was
accompanied by anatomical improvements: a reduction in
central retinal thickness (CRT) from 410.26+£113.48 um to
262.46+146.40 um at the 12-month follow-up, confirmed by
the resorption of subretinal fluid (SRF) and a decrease in
retinal pigment epithelium (RPE) detachments. A significant
reduction in central choroidal thickness (CCT) was noted—
from 485.89+102.65 um to 413,21+96,23 um after 1 month,
413,91£92,25 um after 3 months, 414,21+ 106,23 um after
6 months, 415,30+108,64 um by the end of the monitoring
period. In the control group, improvement in BCVA was
less pronounced (0.31£0.26 before treatment and 0.35+0.24
at 12 months). Changes in morphological parameters oc-
curred early: CRT was reduced by the first month of obser-
vation (from 405.89+£102.65 um before therapy to 267,35+
43,65 um after 1 month, 266,45+ 93,65 um after 3 months,
266,45+ 93,65 um after 6 months, followed by a slight raise
up to 268,4+43,5um by the 12-month mark. Therefore, CCT
remained stable throughout the treatment period, maintain-
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ing a value comparable to baseline (483.46 + 102.54 um). A
significant reduction in central retinal thickness and central
choroidal thickness, as well as improvement in BCVA, was
observed in the combination therapy group over the 6- and
12-month follow-up periods compared to the brolucizumab
monotherapy group. These effects were associated with the
resorption of subretinal fluid as a result of neovascular mem-
brane occlusion.

Conclusion. The inclusion of photodynamic therapy (PDT)
with a chlorin e6-based photosensitizer in the treatment regi-
men for pachychoroid neovasculopathy (PNV) leads to the
restoration of anatomical and functional parameters and re-
duces the recurrence of the disease in patients with PNV.

Keywords: pachychoroid neovasculopathy, age-related
macular degeneration, photodynamic therapy, central retinal
thickness, central choroidal thickness.

Pesiome

Mema. [lopisnamu kainiyni ma cmpykmypui pe3yibsmamu
xombinosanoi mepanii (anmu-VEGF + PDT) 3 monomepa-
nieto aumu-VEGF y nayienmis 3 naxixopuoionow Heosacky-
nonamiero (ITHB) npomsicom 12-micsiunoeo cnocmepedsicents.
Marepiaau ta Metonu: YV docniodcenri e3sinu yuacmo 64
nayienmu (74 oxa) 3 [THB. O6cmedicenns npoeoounucs 0o
JIKYBAHHA ma uepe3 eusHaueHi inmepsamu: 1, 3, 6 ma 12
micsyie 6i0 nouamky mepanii. Ilayiecnmu 6yau po3oineHi
Ha 08i epynu. [lo ocHoenol epynu yeitiwnu 34 nayienmu (40
ouetl) 3 6UXiOHOI0 YermpaibHoto moswuroto cimxiexku (L[TC)
410,26 + 113,48 mxm ma yenmpaibHOw0 MmosujuHo xopioioei
(LIXT) 485,89 = 102,65 mxm. Konmponena epyna exnouana
30 nayienmis (34 oxa) 3 CRT 405,89 + 102,65 mxm ma CCT
483,46 + 102,54 mxm. [layienmu ocnosnoi epynu ompumyea-
U KOMOIHOBAHE NIKYBAHHA: 0OHA IHMpAsimpednvHa in'eKyis
6 me 6ponoyusymady 3 noOAILUWUM OOHUM CEaAHCOM (omo-
oiabemnoi mepanii (DUT) 3 pomocencubinizamopom Ha
ocHogi xnopuny e6. @UAT ma in'exyii bpontoyuzymady npo-
goounucs 3a cmamoapmuumu npomoxonamu. Pesxcum mna-
CIMYNHUX YUKLIE JIKYSAHHS: IHMepeal MIidc npoyeoypa-
mu DT wornavimenwe 3 micayi, cepeduiil iHmepean mixc
iH'exyiamu opomoyuzymady - npubauszno 1,5 micsys. Ilayien-
My KOHMPOTLHOIL 2PYNU OMPUMYEATU MPU HABAHMAICYEANb-
Hi iH'exyii 6 me oponoyuszymady 3 inmepeanom y 4 mudicui.

Introduction

Pachychoroid neovasculopathy (PNV), first described
by Pang and Freund, is a maculopathy characterized by
choroidal neovascularization (CNV) occurring in areas of
choroidal thickening and dilated choroidal vessels. PNV is
considered part of the so-called "pachychoroid" spectrum
disorders, which are believed to arise from a pathologi-
cally congested choroidal vascular network, and it has
been recently proposed that they represent a pathophysio-
logical continuum [1]. This is a rarely encountered subtype
of neovascular age-related macular degeneration (nAMD),
characterized by dilation of Haller’s layer vessels, thinning
of the choriocapillaris layer, and type 1 choroidal neovas-

Pesynomamu. B ocnosnii epyni BCVA nomipno 360inewuna-
ca 3 0,28 = 0,14 na nouamky docniodxcennsa oo 0,38 £ 0,23
uepes 12 micayie cnocmepedcentst, mooi K Yy KOHMPOLbHIl
2pyni 6OHA 3anUMANACS BIOHOCHO CMABINLHOIO, CHIAHOGIAYY
0,31 + 0,26 uepes 1 micayb ma 0,35 £ 0,24 uepe3 12 micayis.
Toxpawenns @GyHKYioHaATbHUX PE3VILMAMIe CYnpo8ooAlCy-
8AN0CS AHAMOMIYHUMU NOKPAWEHHAMU. 3MEHUEHHAM YeH-
mpanvroi moswunu cimxieku (CRT) 3 410,26 + 113,48 mxm
00 262,46 + 146,40 mxm uepes 12 micsayie cnocmepedcenHs,
wo niomeepoXceHo pe3opoyicio cyOpemuHaIbHOI piouHU
(SRF) ma 3meHwenHam GiOWapy8ants NieMeHmHo2o enime-
airo cimkieku (RPE). Byno 6i03Haueno 3uauHe 3MeHUleHHs
yenmpanoHoi moswunu xopioioei (IL{TX) — 3 485,89+102,65
MEM 00 413,21496,23 mrm uepes 1 micayw, 413,91+92,25
Mmrm yepez 3 micayi, 414,21+106,23 mxm uepes 6 mics-
yig, 415,30€108,64 mxm 00 Kinys nepiody cnocmepexrce-
Hs (puc. 3). V komwmponwnii epyni nokpawennss BCVA 6yno
menuwt supasicenum (0,31+0,26 oo nixysanna ma 0,35+0,24
uepes 12 micayis). 3minu mopghonociunux napamempie 6io-
oynuca pano.: CRT snuzunacs 00 nepuio2o micsays cnocmepe-
ocenns (3 405,89£102,65 mxm 0o mepanii 0o 267,35+43,65
MM uepe3 1 micayv, 2606,45+93,65 mxm uepes 3 micayi,
266,45+93,65 mrm uepes 6 micayis, a nomim He3HAYHO NiO-
suwunacs 00 268,4+43,5 mxm 0o 12-micsiunoi nosnauku). Ta-
xkum yunom, CCT 3anuwmanacs cmabiibHO0 NPOMI2OM YCbo-
20 nepiody NiKy8amHs, 30epiearoyu 3HAYEHHs, NOPIGHAHHE 3
6UXIOHUM pieHem (483,46£102,54 mkm). 3HauHe 3meHueHHs.
YeHmpanvbHoi mosuuHU CIMKIGKU Ma YeumpaibHOi MOGUWUHU
xopioioei, a makooic nokpawenns BCVA cnocmepicanocs 6
epyni kombinosanoi mepanii npomsaeom 6- ma 12-micaunux
nepiooie CNOCMePeNCceHHs NOPIGHAHO 3 2PYNOK MOHOMeEPanii
oporyyusymabom. Lli egpexmu Oynu nog'sisani 3 pezopoyieto
CYOpemuHaIbHOI PiouHU 8 pe3yibmami OKI03ii He08ACKYIsAp-
HOI Membpanu.

Bucnosoxk. Brniouenns gpomoounamiunoi mepanii (@AT)
3 ghomocencubinizamopom Ha OCHOBI XJI0puHy e6 00 cxemu
JIKY8aHHs naxixopuoionoi neosacxynonamii (ITHB) npuseo-
Oums 00 BIOHOBIEHHA AHAMOMIYHUX MA PYHKYIOHATLHUX Na-
pamempis i 3MEHULYE PeyuoUuU 3aX60PIOGAHHS Y NAYIEHMIB
3 [1HB.

Knrwuosi cnosa: naxixopuoiona Heosackyionamis, 6iko-
6a Maxynapua dezenepayis, Gomoounamiuna mepanis, yeH-
MpanbHa MOSWUHA CIMKIEKU, YeHMPAIbHA MOBWUHA XOPIO-
ioei.

cularization, which can now be differentiated owing to the
use of optical coherence tomography (OCT) angiography
mode. In the case of neovascular AMD, leakage of dye
from pathological new vessels, into retinal structures ap-
pears as hyperfluorescence, which increases in intensity
and extension throughout the examination duration. This
leakage is classified by its location (subfoveal, juxtafoveal,
or extrafoveal) and by its features (classic, occult, or
mixed) [2]. The prevalence of PNV reaches up to 46%
among all AMD cases in Asian populations and up to 13%
in Caucasians. The chronic, progressive nature of the dis-
ease can have a significant impact on patients’ quality of
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life, imposing substantial time burden, limiting their abil-
ity to perform day-to-day tasks and have a significant emo-
tional impact [3]. To assess the morphometric parameters
of the retina, an optical coherence tomograph with angiog-
raphy is used in such patients. Optical coherence tomog-
raphy includes obtaining a macular map with further ex-
traction from it of indicators of central retinal thickness
(CRT). In addition, the presence of any type of fluid: fluid
under retinal pigment epithelium (RPE) or intraretinal flu-
id (IRF) is determined by reviewing all structural scans of
the macular map [4]. The identification of PNV via OCT
has become more precise recently due to advancements in
OCT technology, transitioning from time-domain to Fouri-
er-domain systems, including spectral-domain (SD-OCT)
and swept-source (SS-OCT) OCT, offering higher resolu-
tion and improved depth and eye-tracking capabilities.
Subsequently, PNV has been classified into two angio-
graphic subtypes: polypoidal CNV (type 1), located be-
neath the RPE, and typical PNV (type 2), with the latter
more commonly observed in Chinese populations. Both
subtypes are characterized by the presence or absence of
feeder vessels, which are typically observed in type 1,
where vascular networks resemble rakes or umbrellas. For
example, the configuration of type 1 may represent a vari-
ant of AMD, whereas type 2 is more often a distinct dis-
ease entity [5]. According to recent observations, in the
Asia-Pacific region, polypoidal CNV is found in 50% of
patients with neovascular AMD, a prevalence significantly
higher than in Caucasians, where it accounts for approxi-
mately 10-20% of nAMD cases [6]. It has also been estab-
lished that drusen are less frequently detected in eyes with
polypoidal CNV compared to eyes with typical nAMD.
Some authors have hypothesized that polypoidal CNV
may develop against a pachychoroid background, as op-
posed to a drusen-related one. According to this theory,
both polypoidal CNV and typical PNV lie within the
pachychoroid spectrum, with PNV possibly being a pre-
cursor lesion that evolves into polypoidal CNV [7]. With
advances in choroidal imaging, differences in choroidal
characteristics have been noted among patients with type 1
neovascularization. Fung described a subgroup of patients
with type 1 neovascularization whose clinical and imaging
findings aligned more with chronic central serous choroid
retinopathy CSC than with AMD. Increased choroidal
thickness, absence of drusen, and younger age were key
features differentiating this group from nAMD patients.
Notably, Fung’s study established a clear temporal se-
quence with CSC preceding the development of type 1
neovascularization (mean interval: 139 months), confirm-
ing the pathogenic continuum. The authors also empha-
sized that this type of neovascularization should be distin-
guished from that seen in typical nAMD [8]. It is important
to note that primary treatments for CSC include photody-
namic therapy (PDT), subthreshold micropulse laser, and
oral eplerenone or aldosterone, whereas intravitreal ad-
ministration of anti-vessels endothelial growth factor (an-
ti-VEGF) agents remains the standard for treating nAMD.

PDT can prevent leakage and improve visual function in
CSC patients compared to anti-VEGF therapy or observa-
tion. However, anti-VEGF therapy has proven superior to
PDT in preventing leakage and improving visual function
in nAMD patients. When patients with nAMD are misdi-
agnosed as having CSC, micropulse laser treatment may
delay nAMD therapy and promote disease progression
[9,10]. Subsequently, the origin of type 1 neovasculariza-
tion was described in patients with other pachychoroid dis-
orders. Pang and Freund described the development of
type 1 neovascularization in three eyes with pachychoroid
pigment epitheliopathy (PPE)-related changes and intro-
duced the term “PNV” to define this condition [11]. A hall-
mark of PNV is the presence of type 1 neovascularization,
appearing on OCT as a shallow, irregular RPE detachment
from Bruch’s membrane, forming a “double-layer sign”
over pachyvessels [12]. The presence of heterogeneously
hyperreflective material beneath the RPE also suggests
sub-RPE neovascularization. It is noteworthy that areas of
type 1 neovascularization spatially correlate with pachy-
choroid features [13]. Autofluorescence changes may re-
veal alterations in the RPE over pachyvessels. Neovascu-
larization is generally confirmed by leakage on fluorescein
angiography (FA), manifesting as late leakage of an unde-
termined source and corresponding late staining resem-
bling a “plaque.” Although similar angiographic features
may appear in chronic CSC due to diffuse RPE dysfunc-
tion and choroidal hyperpermeability, eyes with PNV typi-
cally lack classic serous macular detachment or character-
istic descending gravitational tracts seen in chronic CSC
[4,8]. These differences may help identify the source of
subretinal fluid, whether due to PNV or CSC. With the ad-
vent of OCT angiography, diagnosing and confirming neo-
vascularization has become easier in suspected cases of
pachychoroid neovascularization. Neovascularization may
be noninvasively identified on structural OCT as a tangled
signal flow network between the RPE and Bruch’s mem-
brane, corresponding to a flat, irregular RPE detachment.
Eyes with pachychoroid spectrum features and flat, irregu-
lar RPE detachment on SD-OCT should be further evalu-
ated using OCTA to detect potential neovascular tissue.
AMD is a progressive disease of the macula and the third
major cause of blindness worldwide. If not treated appro-
priately, AMD can progress to involve both eyes. Until
recently, the treatment options for AMD have been limit-
ed, with photodynamic therapy (PDT) the mainstay of
treatment. Although PDT is effective at slowing disease
progression, it rarely results in improved vision. Several
therapies have been or are now being developed for neo-
vascular AMD, with the goal of inhibiting VEGF. At pres-
ent, established therapies have met with great success in
reducing the vision loss associated with neovascular AMD,
whereas those still under investigation offer the potential
for further advances. In AMD patients, these therapies
slow the rate of vision loss and in some cases increase vi-
sual acuity. Although VEGF-inhibitor therapies are a mile-
stone in the treatment of these disease states, several con-
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cerns need to be addressed before their impact can be fully
realized [14]. Since their initial approval, anti-VEGF treat-
ment regimens have been adapted by physicians to meet
patients’ needs and healthcare resource availability. It is
identified and described that the growing body of evidence
supporting the effectiveness of anti-VEGF therapy for the
treatment of nAMD in routine clinical practice [15]. Cur-
rently, the main treatments for PNV are PDT, intravitreal
injections of angiogenesis inhibitors, or their combination
[3, 4, 8, 9]. PDT uses photosensitizers (PSs, non-toxic
dyes) that are activated by absorption of visible light to
initially form the excited singlet state, followed by transi-
tion to the long-lived excited triplet state. This triplet state
can undergo photochemical reactions in the presence of
oxygen to form reactive oxygen species (including singlet
oxygen) that can destroy cancer cells, pathogenic microbes
and unwanted tissue. The dual-specificity of PDT relies on
accumulation of the PS in diseased tissue and also on lo-
calized light delivery. Tetrapyrrole structures such as por-
phyrins, chlorins, bacteriochlorins and phthalocyanines
with appropriate functionalization have been widely in-
vestigated in PDT, and several compounds have received
clinical approval [16]. According to multicenter studies
EVEREST and EVEREST II, combination therapy involv-
ing PDT with the photosensitizer verteporfin and intravit-
real injections of the angiogenesis inhibitor brolucizumab
is the most effective for closing neovascular membranes,
improving visual acuity, and reducing central retinal thick-
ness (CRT) in PNV patients [10, 11]. In Uzbekistan, verte-
porfin is not yet approved for clinical use. Domestic
researchers have conducted experimental and clinical
studies proving the efficacy and safety of chlorin-based
photosensitizers in ophthalmology. The only currently
available photosensitizer is the trisodium salt of chlorin €6,
which has demonstrated high efficacy in treating pachy-
choroid neovasculopathy [16]. No studies have been found
in the literature regarding the use of PDT with chlorin e6-
based photosensitizers in combination with angiogenesis
inhibitors for PN'V.

Objective of the study: To compare clinical and
structural outcomes of combination therapy (anti-VEGF
+ PDT) versus anti-VEGF monotherapy in patients with
pachychoroid neovasculopathy during 12-month follow-

up.
Material and Methods

In our prospective study, 64 patients (74 eyes) with
pachychoroid neovasculopathy (PNV) were enrolled, in-
cluding 28 men and 36 women, with a mean age of 56.2
+ 6.0 years. The study was conducted in accordance with
the principles of the Declaration of Helsinki and approved
by the Ethics Committee for Medical Research of the Re-
public of Uzbekistan. Written informed consent was ob-
tained from all patients prior to inclusion in the study. In-
clusion criteria were confirmed diagnosis of pachychoroid
neovasculopathy (PNV); absence of previous intravitreal
anti-VEGF therapy in the study eye; age > 18 years; abil-

ity to comply with study protocol and follow-up sched-
ule. Exclusion criteria were post-thrombotic retinopathy;
diabetic retinopathy; inflammatory or degenerative ocular
diseases; ocular trauma; autoimmune or syndromic ocular
disorders; congenital ocular anomalies; hypersensitivity to
brolucizumab or any component of the drug. Follow-up
duration was 12 months.

All patients underwent standard ophthalmic examina-
tions, including visometry with the measurement of best-
corrected visual acuity (BCVA), tonometry, perimetry,
A-scan and B-scan ultrasonography. This was followed
by a comprehensive set of specialized ophthalmological
procedures.

Morphometric parameters of the retina and choroid
were assessed using the DRI OCT Triton plus swept-
source OCT system with angiography (Topcon, Japan; Ver.
10.13), equipped with Swept-source 3D macula enhanced-
depth imaging. Four SS-OCT protocols were performed
for each subject and repeated three times: 3D raster scan-
ning of the optic disc and macula (6 X 6 mm), radial scan-
ning, and linear scanning. Automated measurements were
performed using segmentation software. Repeatability was
assessed using intraclass correlation coefficients (ICC). A
macular thickness map was obtained, and central retinal
thickness (CRT) was extracted. The presence of intrareti-
nal fluid (IRF), subretinal fluid (SRF), and sub-RPE fluid
was determined by reviewing all B-scans. IRF was defined
as hyporeflective round cavities within the neurosensory
retina in at least one cross-section. SRF was defined as hy-
poreflective space between the neurosensory retina and the
RPE. Sub-RPE fluid was defined as hyporeflective space
between Bruch’s membrane and the RPE.

Examinations were performed prior to treatment and
at designated intervals: 1, 3, 6, and 12 months from the
beginning of therapy:.

Patients were divided into two groups: the main group
(40 eyes) and the control group (34 eyes). The main group
included 34 patients (40 eyes), with baseline central reti-
nal thickness (CRT) of 410.26 = 113.48 um and central
choroidal thickness (CCT) of 485.89 = 102.65 pm. The
control group included 30 patients (34 eyes), with CRT
of 405.89 + 102.65 um and CCT of 483.46 + 102.54 pm
(Fig. 1).

Patients in the main group received the following
combined regimen: one intravitreal injection of 6 mg bro-
lucizumab at baseline, followed by one session of pho-
todynamic therapy (PDT) with a chlorin e6-based pho-
tosensitizer 48 hours later. During follow-up, additional
brolucizumab injections were administered on a pro re
nata (PRN) basis if OCT/OCT-A signs of disease activity
(intraretinal/subretinal fluid, increase in CRT, or CNV re-
activation) were detected. Repeat PDT was not included in
the study protocol. Patients in the control group received
three loading intravitreal injections of 6 mg brolucizumab
at 4-week intervals, followed by PRN injections using the
same retreatment criteria.
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Photodynamic therapy was performed using (chlorin
e6-based photosensitizer) at a standard dose of 6 mg/m?
of body surface area, administered intravenously over 10
minutes. PDT was performed 48 hours after intravitreal
brolucizumab injection to reduce neovascular activity and
minimize exudative complications. Laser irradiation was
delivered at 662 nm, energy density 50 J/cm? with a spot
size corresponding to the neovascular membrane plus a
500-pm safety margin.

Repeat PDT was not included in the study protocol.
In cases of recurrence, patients were withdrawn from the
study and treated individually outside the protocol, and re-
lapse frequency was recorded.

Primary outcomes of the treatment were: change in
best-corrected visual acuity (BCVA); change in central ret-
inal thickness (CRT). Secondary outcomes were: change
in central choroidal thickness (CCT); presence or reso-
lution of intraretinal fluid, subretinal fluid, and sub-RPE
fluid on OCT; rate of disease recurrence; number of injec-
tions/PDT procedures during follow-up; safety outcomes,
including ocular and systemic adverse events (Fig. 2).

For statistical data processing, MedCalc 18.4.1 (Med-
Calc Software, Belgium) was used. Data are presented as
mean * standard deviation. One-way repeated-measures
ANOVA was applied to evaluate the significance of chang-
es in visual acuity before treatment and after three injec-
tions. Differences were considered statistically significant
atp <0.05.

Results

In the main group, BCVA increased moderately from
0.28 £ 0.14 at baseline to 0.38 + 0.23 at the 12-month fol-
low-up, whereas in the control group it remained relatively
stable, measuring 0.31 + 0.26 at month 1 and 0.35 + 0.24 at
month 12 (Table 1, Fig 3).

Baseline characteristics (age, BCVA, CRT, and CCT)
did not differ significantly between the groups (Table 1).

Improvement in functional outcomes was accompa-
nied by anatomical improvements: a reduction in cen-
tral retinal thickness (CRT) from 410.26+113.48 pum to
262.46+146.40 pm at the 12-month follow-up, confirmed

by the resorption of subretinal fluid (SRF) and a decrease
in retinal pigment epithelium (RPE) detachments. Similar
increases in choroidal thickness, dilated Haller’s layer ves-
sels, and thinning of the choriocapillaris were observed at
the sites of type 1 choroidal neovascularization. A signifi-
cant reduction in central choroidal thickness (CCT) was
noted—from 485.89+£102.65 um to 413,21+£96,23 um after
1 month, 413,914£92,25 um after 3 months, 414,21+ 106,23
um after 6 months, 415,30+108,64 um by the end of the
monitoring period (Fig 3.). In the control group, improve-
ment in BCVA was less pronounced (0.31+0.26 before
treatment and 0.354+0.24 at 12 months). Changes in mor-
phological parameters occurred early: CRT was reduced
by the first month of observation (from 405.89+102.65
um before therapy to 267,35+ 43,65 um after 1 month,
266,45+ 93,65 um after 3 months, 266,45+ 93,65 um after
6 months, followed by a slight raise up to 268,4+43,5um
by the 12-month mark. Therefore, CCT remained stable
throughout the treatment period, maintaining a value com-
parable to baseline (483.46 + 102.54 um). This suggests
that the positive anatomical and functional response was
achieved during the “loading dose” phase—three intravit-
real injections of brolucizumab at 4-week intervals—fol-
lowed by regression over time. It should be emphasized
that in some cases in both the main and control groups,
relapses were observed by the third month, with reaccu-
mulation of CRT and CCT, subretinal hemorrhages, and
the need for additional treatment.

When comparing the main and control groups, CRT
and CCT values at months 6 and 12 were lower in the main
group than in the control group. Thus, adding PDT with
chlorin ¢6 to the PNV treatment regimen led to improved
anatomical and functional outcomes by month 6, with sus-
tained effects through month 12. The reduction in CCT,
corresponding with improved BCVA and decreased CRT
in the combination therapy group, indicates the pathoge-
netic validity of PDT in PNV treatment. PDT, acting on
abnormal choroidal vessels involved in the disease pro-
cess, reduces their activity. Meanwhile, anti-angiogenic
therapy promotes SRF resorption. Therefore, combination
therapy provides superior anatomical and functional out-

Table 1. Baseline values of the parameters studied in patients before treatment

Parameter Ma'lin group _Control group p-value
(combined therapy) (brolucizumab monotherapy)

Number of patients, n 34 30 -
Number of eyes, n 40 34 -
Age, years (M = SD) 56.2+4.0 58.4+6.0 0.074
Best-corrected visual acuity (BCVA) 0,28+0,14 0,31+0,26 0.55
Central retinal thickness (CRT), um (M + SD) 410.26 + 113.48 485.89 + 102.65 0.004
Central choroidal thickness (CCT), um (M £ SD) 405.89 + 102.65 483.46 + 102.54 0.002

Notes: BCVA — best-corrected visual acuity; CRT — central retinal thickness; CCT — central choroidal thickness; SD — standard

deviation.
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Fig.3. Comparison of the central retinal thickness (A), central choroidal thickness (B), Best corrected visual acuity (C) before

and after the treatment in the main and control groups (um).

comes compared to brolucizumab monotherapy in PNV
patients at the 6- and 12-month follow-ups.

During the 12-month follow-up period, patients in the
main group received one intravitreal brolucizumab injec-
tion and one PDT session. Patients in the control group
received three loading injections of brolucizumab. At 12
months, CRT and CCT values in the main group remained
lower than those in the control group. Thus, inclusion of
PDT with chlorin e6 resulted in significant anatomical and

functional improvement by month 6 and stability of out-
comes up to 12 months.

No severe ocular or systemic complications related to
therapy were detected.Some patients in both groups devel-
oped recurrence by month 3 with CRT/CCT increase and
occasional subretinal hemorrhage, requiring additional
treatment. These events reflected disease activity rather
than treatment-related complications.

Discussion
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A significant reduction in central retinal thickness and
central choroidal thickness, as well as improvement in
BCVA, was observed in the combination therapy group
over the 6- and 12-month follow-up periods compared to
the brolucizumab monotherapy group. These effects were
associated with the resorption of subretinal fluid as a result
of neovascular membrane occlusion. The inclusion of pho-
todynamic therapy (PDT) with a chlorin e6-based photo-
sensitizer in the treatment regimen for pachychoroid neo-
vasculopathy (PNV) leads to the restoration of anatomical
and functional parameters and reduces the recurrence of
the disease in patients with PNV.

The findings of the present study are consistent with
current concepts of pachychoroid-driven neovascular ac-
tivity and its responsiveness to adjunctive vascular-target-
ed therapies described in recent reviews of the pachycho-
roid spectrum [11, 12]. The observed post-PDT reduction
in choroidal thickness parallels prior reports linking thera-
peutic vascular remodeling with decreased choroidal hy-
perperfusion and suppression of type 1 neovascularization
[9, 11]. These findings complement existing evidence that
optimized anti-VEGF strategies alone may not fully ad-
dress the pachychoroid component of disease, thereby
supporting the rationale for combination approaches [2,
8, 15]. From a mechanistic perspective, the use of chlorin
e6-based photosensitizers is consistent with established
photodynamic principles demonstrating selective vascular
occlusion and sustained inhibition of pathological neo-
vascular complexes [16]. Thus, incorporation of PDT into
combined therapy for PNV not only improves anatomical
and functional outcomes by month 6 but also ensures sus-
tained treatment efficacy for up to 12 months.
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inuy», 6 nepioo 2018-2024 pp. Bcim xeopum npogoounocs
KIIHIKO-He8pOoNo2iuHe, 0pmanbMoniociune 00CmMexceHHs, G-
KOPUCTNOBYBANUCH THCINPYMEHMANbHI MemOoOU OiaeHOCHUKU.
Buxonysascs komnniekc Heupogizyanizyiouux obcmedicenn:
Maenimopeszonancua momozpagis (MPT), komn'tomepna mo-
moepadhis (KT).

Mamemamuune mooeniogants npo8edeHo CnilbHo 3 Kage-
OpoI0 IHdIcenepii ma npocpamHo2o 3a6e3neeHHs 6 eHepeemu-
yi Hayionanvnozo mexniunozo ynieepcumemy Yrpainu «Ku-
iscorutl nonimexuiunu incmumym imeni leopsa Cikopcbkozoy.
Hocriooicenns 6azyiomvca Ha MOOENIOBANHI A CIMAMUCTUY-
HOMY aHanizi, wo eidobpaxcae munogy KapmuHy O nooi-
OHUX 00CTIOJNCEHD.

Pesynomamu. YV 0ocnioxcenni 3a6 yuacmo 361 nayienm,
yei 6oHU 6ynu po3dineni Ha epynu: I epyna — panns cmadis
(nesenuxi AI, n=115), Il epyna — nomipna cmadis (cepeoHi
AL n=157), Il epyna — saxcka cmadis (6eremencoki ma 2i-
eanmcewki AL n= 89). I'endepnuii po3nodin cknae 54,7% onci-
Hox ma 45,3% uonogikis, iz cepeonim gixom 54,3 + 12,5 poky.
Piznuys migxe epynamu 6uAgUIACA CMAMUCIIUYHO 3HAUYUOIO
(p <0,05).

Jlocniooscenns niomeepouno eghekmusHicms KOMIIEKCHO-
20 3acmocysanusi KT ma MPT 0ns oyinKu po3mipie nyxXiuHu.
Pospobrena mamemamuuna mooensb 01 NPOSHO3VEAHHS (Z =
377,38 + 122,19x — 2,25y — 77,74x>— 2,91xy + 0,02y?) do360-
Js€ nepedbauamu niowy 30Hu mucky. Busnaveno xpumuuni
nopoeu mucky na xiazmy, oe suavenns 200 ymoeHux oounuysb
€ nepenomuum, a npu oocsenerni 300 ymosHux oounuyb cno-
cmepiealomuvcs Haveipuii nokasHuku 3 2cocmpomoro 3opy 0,42
ma moeujuHoI0 60710KOH 40 MKM.

Bucnoeku. 3anpononosana mooenv mac pao cymmegux
nepeeaz NopieHAHO 3 nonepeoHimu oocrioxcenuamu. Ilo-
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nepute, 6ona OA3YEMbCA HA KOMNIEKCHOMY NiOX00I, Wo no-
€OHYE KIIHIUHI OQHI 3 MAMEMAMuyHUM Mooenosantsm. Lle
003807151€ BPAXYBAMU MHONCUHHI NApAMempPU, MAaKi K niowd
MUCKY, 20CMPOma 30py ma mosujuHa Hepeo8Ux 80J10KOH. Bu-
coka mounicms modeni (R? = 0,9910) ma uimki xopenayiii-
Hi 36's13KU Midic napamempamu 3abe3neyyloms HAOIUHICb
npoenosysanns. Lle mae eadcnuee npakmuune 3Ha4eHHs Ol
PAHHBO2O BUAGNIEHHA NAMOJIO2I] Ma NAAHYE8AHHA NIKYE8ANIbHOL
MAaKmuKu.

Knrouosi cnosa: mamemamuune mooenrosants, 3D mooe-
TOBAHHSL, A0eHOMA 2iNoghiza, ONMmuYHa Hetuponamis, KoMnpe-
citlHa onmuyHa Heuponamis, Xiazmda, niouja no8ePXHes020
MUCKY, 30PO8UIL HEPS.

Abstract

Purpose: To develop a mathematical model of chiasmal
compression using a computer model of the area of surface
pressure from the tumor:

Material and Methods: We reviewed the medical records
of 361 patients treated for compressive optic neuropathy due
to pituitary adenoma (PA) at SI “Romodanov Neurosurgery
Institute, NAMS of Ukraine” in 2018-2024. Patients
underwent clinical neurological and ophthalmological
examinations, magnetic resonance imaging (MRI), computed
tomography (CT) and functional studies. Mathematical
modeling was done in cooperation with the Department of
Software Engineering in Energy Industry, National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute”. The study was based on modeling and statistical
analysis.

Bctyn

Cepen 10OpOSIKICHUX BHYTPIIIHBOYEPETTHUX MYXIIHH
xiazmanbHO-cersipHoi quistHku (XC/), 1o npu3BoauTh 10
BUHHUKHEHHS KOMITpECii ONTO-Xia3MajJbHOTO KOMIUIEKCY
(OXK) HalnomupeHilow NPUYMHOI € aJIeHOMa TIiIo-
¢iza (AT) [1, 2]. 3a nanumu Oararbox aBTOpIB, ajJ€HOMA
rinodiza 3Ha4HO MOLIMPEHA Ta 3aiiMac Iepliie Micle ceper
yCiX BHYTPILIIHBOYEPETHUX 00’ €MHHX yTBOPEHB [3-5].

Kniniyna kapruna Al 3anexuTs Bij Oararbox Xapak-
TEPUCTUK: TOPMOHAIBHOI aKTHBHOCTI, HANpPSMKY IOIIH-
PEHHSI, IBUJIKOCTI POCTY, MO3UIii Xia3MH, PO3MIpiB Ta
00'eMHOT JTii Ha OTOUYOUI CTPYKTYpH [6, 7].

Jnst BU3HAYEeHHsSI METPUYHMX XapaKTEPUCTHK Haivac-
Tie 3acrocoByethest mmikana J. Hardy (1970) [8], sika mo-
ninste A" Ha YOTHPH THITK 3aJICKHO BiJl PO3MIpPY: CTYIiHb
I — menme 10 MM (Mikpoagenoma); crymins 11— 10-20 mm;
crynins II — 20-40 mwm; cryniab [V — Gutsie 40 MM (Be-
nereHcbki AT).

BifgcyTHICT KIIIHIYHMX TIPOSIBIB TOPMOHAJBHOI Ti-
nepcexpenii 3a3Buuail NpU3BOANTH 0 3HAUYHOI 3aTPUMKH
JIiarHOCTHKHM 1 ToMy ropMoHansHo-HeakTHBHI Al (THAT)
HE MOXYTh OyTH iIeHTH(IKOBaHI, JOKH BOHU HE CIIPUYH-
HATh 00’ €MHUII BIUTUB Ha HABKOJHIIHI CTPYKTYpH. Y pasi
TOPMOHAJILHOT IHEPTHOCTI Ta MPH PO3Mipax HOBOYTBOPEH-
Hs1 10 40 MM, 30pOBi pO3JIa/iu € BEyYHMH Ta €JUHUMHU B

Results: Patients (54.7% were women and 45.3% were
men; mean age, 54.3 £ 12.5 years) were divided into 3
groups: group 1, early stage (small PAs, n = 115), group 2,
moderately advanced stage (moderate-size PAs, n = 157), and
group 3, advanced stage (giant PAs, n = 89). The difference
between groups was statistically significant (p < 0.05). The
study has confirmed the efficacy of using both CT and MRI
for assessing tumor size. A mathematical model (z = 377.38 +
122.19x — 2.25y — 77.74x? — 2.91xy + 0,02y?) was developed
for predicting the area of pressure zone from a PA. Critical
thresholds of the area of the zone of chiasmal pressure from
a PA were determined. An especially abrupt decline in retinal
nerve fiber layer (RNFL) thickness was noted as pressure
zone area (PZA) exceeded 200 conventional units (CU), and
the worst visual acuity (VA; 0.42) and RNFL thickness (40
um) values were noted for a PZA of 300 CU.

Conclusion: The model proposed has some substantial
advantages compared to those developed previously. It is
based on a complex approach that combines clinical data
from various diagnostic modalities with mathematical
modeling. This allows taking in account multiple parameters
such as PZA, VA and RNFL thickness. High model fitness (R’
=0.9910) and clear correlations between parameters provide
for a reliable prediction of the PZA. This has an important
practical value for detecting the pathology and planning the
treatment strategy early.

Keywords: mathematical modeling, 3D modeling, pituitary
adenoma, optic neuropathy, compressive optic neuropathy,
optic chiasm, surface pressure area, optic nerve.

KITHIYHIN KapTHuHi 3axBoproBanHHs. [IIBUAKICTE 3pocTaHH
MOXXE BapilOBaTH BiJ MOBIIBHO 3POCTAIOYHMX O IIBUIKO
nporpecytounx, arpecuBHAX Al CyKymHiCTh BUIIIEBKa3a-
HUX XapakTepucTuk Al' Mae BupimaspHe 3HaYCHHS MI0/I0
BHOOpPY TEpMiHIB Ta cTparerii jikyBanas [9, 10].

Maremarnuae MOIETIOBAHHS CTAJI0 HEBII'€MHOIO Yac-
THHOIO CYy9acHOI O TaIbMOIIOTIi: 3a0e3nedye TOUHICTb Mi-
ArHOCTHKH, ONITHUMI3aIliio0 JIIKyBaHHS, 3MEHIIY€E KUTBKICTh
eKCTIICPIMEHTIB Ha TBapWHAX, CIpHUSIE€ po3poOIli HOBHUX
TEXHOJIOT1H.

G. Mcllwaine 3i cmiBasr. [11] 3a momomororo modymo-
BU CIIPOIICHOI MaTeMaTHYHOI MOJIEITi POAEMOHCTPYBAIIH,
III0 HOCOBI BOJIOKHA ITiATAI0THCS BiTHOCHO O1TBIIIOMY THC-
Ky IUTs Oy/Ib-SKO{ 30BHINTHBOI CTUCKAIOYOI CHJIH, IO JTi€ Ha
xiazmy. ¥V 2008 pomui Kosmorsky G.S. et al. [12] mpoemn
eKCTIepIMEHTAIbHE JOCTIKEHHS Ha ayTONCIHHOMY Ma-
Tepiaji, CTBOPIOIOYH Xia3MaJIbHy KOMIIPECII0 iIMITOBaHOIO
MyXJIMHOIO. Bysio BCTaHOBIEHO, 1110 IIEHTpPaJIbHA YacTHHA
30pPOBOTO TIEPEXPECTS IMIITAE€THCS BHUIIOMY THCKY, HIXK
CKPOHEBI, IO 1 TMOSACHIOE CXHJIBHICTh MEPEXPEHICHNX He-
PBOBHX BOJIOKOH JI0 edopmallii koMmripecieto. B miTepary-
pi 3ycTpivaroThCs MOBIAOMICHHS IOA0 eKCTIEPUMEHTANb-
HUX MOJeNe Xia3MalpHOi KOMIpecii 3 BHKOPHUCTAHHSIM
MeToJla CKiHYeHHHX eneMeHTiB [13—15]. [lnsi BUBYECHHS
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OioMexaHIgHOI Teopil OCOOMMBOCTEH CTHCHEHHS Xia3MH
Ta TOSCHCHHS BWHUKHEHHS OITEMITOpaNbHOI TeMiaHOII-
cil BUKOPHUCTaHO METOJ CKiHYCHHUX EJIEMEHTIB y TIO€]I-
HaHHI 3 KOMIIPECI€I0 Xia3MH Ha ayTOIICIHHOMY Martepiaii
[16]. PesymeraTét MOAETIOBAaHHS TOKA3aJd, IO PO3IIOILT
nedopmariii B HOCOBHX (TIEpEXPEUICHNX) HEPBOBUX BO-
nmokHax OyB HabaraTo OUTHII HEPIBHOMIPHHUM 1 JIOKAJIBHO
BHIINM, HIXXK Y CKPOHEBHUX (HETIepeXpeIIeHNX) HEPBOBHIX
BOJIOKHAX.

Konmenmist oGYHCIEHHS TUIONII THCKY IMyXJWHU Ha
XiazMy Ta JeQinuTy 30pOBOi TOCTPOTH € KPUTHYHO BaK-
JUBUM acmeKkToM odrampmornorii Ta HeBpomorii. Lle 06-
YHUCIICHHS Tiepeadadae BUMIPIOBAHHS PO3MIpy ITyXJIMHU,
sKa THCHE Ha IIOBEPXHIO Xia3MH Ta MOXKE NPHU3BECTH 10
3opoBoro aedinuTy. TouHa OIiHKA i€l IUIOUI € CYyTTe-
BOIO /ISl BU3HAYCHHS BIATIOBIAHUX CTpAaTeTiil JIKyBaHHA,
TaKWX 5K XipyprigHe BTpy4YaHHS a00 TIpPOMEHEBa Tepartis,
100 3MEHITUTH THCK Ha Xia3My Ta 3aIo0irTH MOAaIbIIo-
My TIOTipIIEHHIO 30py. BUKOPHCTOBYIOUN Cy9acHi METOIH
Bizyaumizamii, Taki sk MPT a6o KT, mikapi MOXYTh TOYHO
BHUMIPSITH PO3MIip ITyXJIMHU Ta OOYHUCIUTH BIUIUB Ha 30PO-
By ¢yHKIit0. L5 iHdhopMmarig € BUPIIaTBHOIO I pO3p00-
KW IHAWBiTya bHAX TUTAHIB JTIKYBaHHA, SIKi CTIPIMOBaHI Ha
30eperxeHHs a00 BiTHOBICHHS 30pOBOI (PYHKIII] y MaIfi€H-
TiB 3 MyXJIMHAMHY, [0 BIUIMBAIOTh Ha MEPEXPECT 30POBHX
HEpBiB.

[I7oma moBepXHEBOTO THCKY B IIOTEPETHIX TOCITi-
JDKCHHSAX HE BHBYAJacs, 0 BH3HAYAE aKTyalbHICTh IH-
TaHHSL.

Mera. [ToOymoBa MaTeMaTHIHOI MOJENI Xia3MalbHOT
KOMIIpecii i3 3aCTOCYBaHHIM KOMII'TOTEPHOT MOJIEII TUTOTIT
TIOBEPXHEBOTO THCKY ITyXJIHHH.

Marepian Ta metogm

Hany HaykoBy poOoTy BukoHaHO B IV «IHCTHUTYT He-
Hpoxipyprii im. akan. A. I1. Pomomanosa HAMH Vkpai-
HU», Ha 0asi BIAMUICHHS €HAOHA3aIbHOI HEHpOXipyprii
OCHOBH 4epena Ta rpynu HelpoodTambMoorii B mepion
2018-2024 pp.

MaremMaTnyHe MOJIENIOBAHHS ITPOBEICHO CIIUIBHO 3
kadeaporo imKeHepii Ta MPOrpaMHOTO 3a0C3MCUCHHS B
eHepreTuni HamioHaTBPHOTO TEXHIYHOTO YHIBEPCHUTETY
VYikpaian «KuiBCchKuil MOMITEXHIYHUHA 1HCTUTYT iMeHi Iro-
pst CiIKOpCBKOTOY.

HocnimkeHHs: 6a3yl0ThCS Ha MOJICITIOBAHHI Ta CTaTHC-
TUYHOMY aHaNi3i, 0 BifoOpaXkae THIIOBY KIIHIYHY Kap-
TUHY U1 TOAIOHWX MOCIHiIKeHb. BaKIHWBO BiA3HAYHTH
HACTYITHI 0COOIMBOCTI BUOIPKH:

- 3araipHa KUTBKIiCTE: 361 marient 3 AT

- Hopmameawmii posmoxin 3a cramismu pocty Al 1
rpyma — panss ctanis (HeBenuki AT, n=115), II rpyna —
momipHa ctanis (cepenui AL, n=157), III rpyna — Bakka
cTafis (BeleTeHChKi Ta riranTchbki AL, n= §9).

- lernepuuit posmonin: 54,7% xiHok, 45,3% domosi-
KiB.

- CepenHiit Bik: 54,3 + 12,5 poky.

- BikoBi mexi: 18—75 poxkis.

- TpuBamicTs criocTepeskeHHS: 24 MiCAIIi.

- 3amydeHo | Menn9yHUIN TEHTP.

- [IpocriekTHBHE KOTOPTHE JAOCIIIKEHHSL.

- HiTki kpuTepii BKIIOYCHHS/BUKITIOUCHHS.

Kpwurepii BKITIOUEHHS: JOPOCIHU BiK 3TiIHO 3 KiTacudi-
Kartiero BeecBiTHROI opraHizarii oxopoHu 3m0poB’s (18 i
OipIIe POKiB), HASBHICTH 30POBHX MOPYIICHD (3HMKEHHS
TOCTPOTH 30py Ta/ab0 MOPYIICHHS IO 30pPY), Xipyprid-
Ha gexomipecis OXK B pe3ymsrari €HIOCKOTIYHOTO BU-
JTAJIeHHS] HOBOYTBOPEHHS (B 00’ €Mi TOTAJIILHOTO Ta CyOTO-
TaJHHOTO BUIAJICHHS ), TICTOJIOTIYHA Bepr(iKaIlis.

Kpwurepii BukimroueHss: po3mip <10 MM B miamerpi, BU-
MaJIKN MPOJOBKEHOTO POCTY MyXJIMHH, XBOP1 3 03HAKAMH
BHYTPIIIHFOYEPEITHOT TiMEPTeH31l Ta CYIMyTHIMH O(QTalb-
MOJIOTIYHUMH 3aXBOPIOBAHHSAMH, TIOTIEPEIHSI IPOMEHEBA
Teparis abo pamgioxXipypris, BHIAAKH MEIUKAMEHTO3HOI
nexommpecii OXK.

- CrarmapTH30BaHi METOAN OOCTEKCHHSI.

Iz BuOipka 3abe3redye AOCTATHIO CTATUCTUYHY IIO-
TYXKHICTD JUI aHATI3y Ta JO3BOJIIE POOUTH OOTPYHTOBAHI
BHCHOBKW IIOJI0 JOCIIKYBaHUX TapaMeTpiB.

BciM  XBopMM  MPOBOAMIIOCS — KIIHIKO-HEBPOJIOTiY-
He, OTaTbMONOTIYHE OOCTEKECHHS B IEpel- Ta MiCIs-
orepaniiHOMy TIEepiofi; IHCTpyMeHTalIbHI Ta TabopaTtop-
Hi METOAW NiarHOCTHKH, KOMITICKC HEUPOBI3yalli3yHOdnx
oOcTekeHb: MarHiTopesoHaHcHa Tomorpadis (MPT) 3
KOHTpacTyBaHH:IM, KoMmIT'torepHa Tomorpadis (KT).

Jmns nposenerns OKT BHKOpPHCTOBYBalM ONTHYHUI
korepeHTHH ToMorpad Revo NX, (Optopol, Ilompmia).
HocmimxyBamn OKT-mapamerpu exckaBamii J[3H (tumo-
1y, DIHOMHY Ta 00’€M), TOBIIWHY IIapy MepilmaniIsspHuX
HepBoBUX BoTokoH (RNFL), mmomnty HelipopeTHHAITFHOTO
mosicka (Rim area) Ta TOBIIMHY ImIapy raHIIIIOHAPHAX KITi-
tuH (GCC) B MaKyIspHiit 30Hi.

Mynsrucnimpansiny KT BuUKOHYBamm y  BigmisieHHI
HeiipoperTtrenornorii IHX Ha 64-3pi30oBOMY MYNBTHCITI-
panpHOMY KoM toTepHOMY Tomorpadi Brilliance 64 CT
(Philips, Himepmaumu) y TpbhOX MpOEKIisfX (akcianbHa,
(dpoHTaNBHA, cariTaNbHa), TOBIIMHOIO 3pi3iB 0,5 MM.

MPT-ngocnimKkeHHs BUKOHYBAJIH y BiIIiUIEHHI HEHpO-
pamiororii Ta pamioxipyprii IHX Ha Tomorpadi Intera 1,5
TI (Philips, Hinepmanan) 3 iHIYKITi€0 MarHITHOTO OIS
1,5 Tn y HATHBHOMY peKHMMi Ta 3 KOHTPACTHUM ITiICHICH-
HSIM Y TPBOX MPOEKIIisX.

3a TOmOMOToI0 METO/IIB HeWpOBi3yasizallii BU3HAYAH
JIOKaJi3aIlifo, MOMUPeHHs, po3Mip HOBoyTBopeHHS XC/I,
HasBHICTH TeMOparid Ta KiCTO3HOTO KOMITOHEHTA, HasB-
HICTB JIaTeparli3aiii, B3a€MO3B’ 130K 3 OTOUYIOYHMH CTPYK-
TypaMmHu.

JlocmimKkeHHsT BUKOHYBAJIOCS BiAMIOBIAHO 10 TIPUHIIN-
miB Oi0OCTHKH 3 JOTPUMAHHSM IIOJIOKEHB | eIbCHHCHKOT
JeKIaparii mpo mpaBa JIOIUHA Ta CXBAaJCHO KOMITETOM 3
muTadb etuku Y «lHcTuTyT Helpoxipyprii iMeHi akas.
A. T1. PomoganoBa HAMH VYxkpaiam» (mpotoxon Ne5 Bin
13.12.2019 p.). Bcei xBopi Oynu o3HaifomiieHi 3 0coOmu-
BOCTAMH JIIaTHOCTHYHMX Ta JIKYBaJbHHUX 3aXOIIB Ta TIiJ-
mucanu popmy «lHpopMoBaHa 3rogay.
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Cucrtema MOZICTIOBaHHS 0a3ye€ThCs Ha KOMIUIEKCHOMY
MIXOMi 10 BIATBOPEHHSI aHATOMIUYHUX CTPYKTYpP 3 BHUKO-
PHUCTAaHHSIM CyYaCHHX METOMIB KOMITTOTEpHOI Tpadiku Ta
MaTeMaTHIHOTO MOJICTIOBAHHS. B OCHOBI J€XHUTh BHKO-
pHcTaHHS KpUBHUX be3be Ta mapaMeTpruaHOro MOJIEIIIOBaH-
HS, IO JI03BOJISIE JOCATTH BHCOKOI TOYHOCTI TPH BiITBO-
PEHHI aHATOMIYHHAX CTPYKTYP Ta iX mpedopmarii.

OCHOBOIO CHCTEMH MOJEIIOBaHHS Ac(popMarliii € BH-
KOpHUCTaHHS KpuBHUX besbe, ski 3a0ecreuyroTh: IaBHICTh
MEPEeXOiB MK KOHTPOIBHUMH TOYKAMH, MOXKIJIHUBICTH
TOYHOTO MaTeMaTHYHOTO OMHUCY POpPMHU, ePEKTHBHE KePy-
BaHHS (HOPMOIO Yepe3 KOHTPOIbHI TOUKH, 30€peKEeHHS He-
TIEPEepBHOCTI TpH AedopMarlisx. BukopuctanHs TeH30p-
HOTO arapary TO03BOJIS€: ONMMCYBAaTH CKIAJHI MPOCTOPOBI
nedopmartii, BpaxoByBaTH HEJiHINHI edextn, 30epiratu
(Gi3UYHy KOpPEKTHICTH TEpPETBOPEHB, KOHTPOIIOBATH Ha-
TIpY>KEHHSI B MOZIETI.

ETanm peamizarii MaTeMaTHIHOI MOZET: 1HiMiaTi3aIIis
Mofeni (3aBaHTaXXeHHS 0a30BOi reomeTpii, BH3HAYCHHS
KOHTPOJIBHUX TOYOK, BCTAHOBJICHHS IOYATKOBHX Iapa-
METpiB); po3paxyHOK AedopMmarliii (00urcIeHHST BEKTOPIB
3MIIICHHS, PO3PaxXyHOK HOBUX TIO3WIIIH BEpPIINH, OHOB-
JICHHS HOpMaJIeH Ta TEKCTypHUX KOOPIIHAT); ONTHMi3aIlis
(3TIMamKyBaHHS pe3yIbTaTiB, yCyHEHHS apTe(aKTiB, mepe-
OymoBa TOTIOJIOTI1 32 HEOOXiHOCTI).

KirouoBUM €1€MEHTOM CHCTEMH € MOTYKHUM MaTeMa-
TUYHUH arapar, 1o BKII0Ya€ BUKOPUCTAHHS CIUIAWHIB JUIs
OMHCY CKIAJHUX KPUBONIHIHHUX MOBEPXOHB Ta TECH30PIB
nedopmartii 11 po3paxyHKy 3MiH popMu 00'ekTiB. [HTEp-
TIOJIAIIIST TIOBEPXHI 3MIMCHIOETBCA MK KIFOYOBHMH TOU-
KaMH 3 BUKOPUCTAHHSIM OINTHMi30BaHUX AJITOPHUTMIB, IO
3a0e3MeuyoTh TUIAaBHICTh MEPEXOAiB Ta PeaiCTUYHICTh
BiTOOpaKCHHSI.

TexniuHa peaiizaiis CHCTEMH Iependadac BHUKOPHUC-
TaHHS CTIEIiaTi30BaHOTO MPOTPAMHOTO 3a0€e3NEUCHHS IS
0610MeTMYHOTO MOAETIOBAHHS 3 IHTETPAIli€l0 CHCTEM Bi3y-
amizamnii MeINYHUX JaHNX. BaKIMBUM aclieKToM € ONTH-
Mi3allisl TOJIITOHATIFHOI CITKH Ta e(PeKTHBHE BHKOPUCTAH-
HS TEKCTYPHUX MaIl, 110 3a0e31euye 0aJanc MiXK TOYHICTIO
MoJIelTi Ta 00UHCITIOBATIFHOIO €()EKTHBHICTIO.

Ha pucynkax 1-3 (— auB 3 cTOp. OOKIIAAMHKH) TIPE.I-
craBieHO cepiro 3D Mopmenel, MO AEMOHCTPYIOTH Pi3Hi
eTany Aedopmariii Ta mepeTBopeHHs 00’ ekTiB. [Ipencras-
JICHa Bi3yali3alis iTIOCTpYy€e BakJIHBI acriekTH aedopma-
IIAHOTO MOJIEITFOBAHHS .

Ha pucynky 1 mpencraBieHO HOpMallbHY TEKCTYpPY
HEPBOBOI TKAHWHU Xi1a3MH, TOJI SIK PICYHOK 2 TEMOHCTPYE
TIATOJIOTIYHI 3MiHHU i BIUTMBOM KOMIIPECii MyXJIMHOIO 3
SIBUIIIAMH JiepopMallii HEpiBHOMIPHOTO 3/1aBICHHS CTPYK-
Typu. Ha pucyHky 3 BimoOpaxeHO KiHIICBHIA pe3yIbTarT Je-
(opmariii Ta MPOIEMOHCTPOBAHO HEMiHIMHI 3MiHU (opMu.

OmiHka TepemyMoB Ui 3aCTOCYBaHHS METOAY Haii-
Menmux kBazaparie (MHK) Bkirouana mepeBipKy Ha Ha-
SIBHICTH MYJIBTHKOJIIHEAPHOCTI MK TOTCHIIHHUME HE3a-
JISKHUMH 3MIHHUMH (TUTomma THCKY Ta ToBmimHa RNFL).
Kopemnsmiitanii aHai3 BUSBUB BHCOKY CTATHCTHYHO 3HA-
gymry kopersiito (r =—0,93; p <0,001) mix mormero Tuc-

Ky Ta ToBmuHOIO RNFL. Takuii cumpHHI B3a€MO3B'SI30K
CBIZTYMB TIPO BUCOKHU PU3HUK MYIBETHKOIIHEAPHOCTI TPHU
moOyI0BI MHOKHHHOI perpeciifHoi Mojeni, Mo Morio 0
MIPU3BECTH 10 HECTAOLTHHOCTI Ta HEKOPEKTHOI iHTepIpe-
Tarii xoedimienTiB. s 3a0e3neueHHs CTIHKOCTI Ta Ha-
IUIHOCTI perpeciifHoOro piBHAHHS OyJI0 MPUIHATO pillleH-
HS BUKITIOUUTH i3 (pinampHOl Moneni ToBuHy RNFL. Lle
pilIeHHS TPYHTYBAJIOCA HA €TiONOTIYHIN MPIOPATETHOCTI:
IUTOIIA THCKY OyJia BU3HAYCHA SIK IEPBUHHUI MEXaHIYHUH
(hakTop (TMpUUMHA), MO iHIMIIOE TATONOTIYHWHA IIpOIIEC.
B cBoro uepry, TopummHa RNFL € cTpykTypHUM Hacwmia-
KoM Komripecii. Takum 9rHOM, perpeciitauii anami3 0yimo
c(hOoKyCcOBaHO Ha BCTAHOBIICHHI IPAMOI 3aJ€KHOCTI MiXK
IUTOIIEIO THCKY Ta TOCTPOTOIO 30py. PiHANBEHA MOZIENb pe-
rpecii Oyma moOymoBaHa sk ogHOMipHa (single-factor), mo
JTO3BOJIMJIO TIOBHICTIO YHUKHYTH TPOOIEMH MYIBTHKOINI-
HEapHOCTI MK HE3aJC)KHIMH 3MiHHIMH.

CraructiyHa 0OpoOKa OTPUMAaHHUX JJaHUX IIPOBO-
JTAITAcsl 3 BUKOPHUCTAHHSAM CTaTUCTHYHHX mMakeTiB SPSS
Statistics v.30 ta Microsoft Excel 2019. HopmanbsHicTh
PO3TIONUTY JaHUX TepeBipsuiacs 3a JOIIOMOTOI0 KpPHUTE-
pito  Kommoroposa-CmupHOBa. [l OmuCy KiTBKiCHUX
MOKA3HUKIB BUKOPHCTOBYBAJIUCS: CEpEeHE apnu(pMEeTHIHE
3HaueHHs (M), ctannaprae BigxmieHHs (SD). fxicHi mo-
Ka3HUKU TPEICTaBICH] K aOCONIOTHI YHcia Ta BiAHOCHI
gactot (%). IIpy HOpManbHOMY PO3MOALTI JaHUX IS
MOPIBHAHHSA JBOX HE3AJEKHUX TPyNl BHUKOPHCTOBYBAaB-
cs t-xpurepiii CteionmenTta. [Ipu posmomimi, BigMiHHOMY
BiZl HOPMAJBHOTO, 3aCTOCOBYBABCSl HeEMapaMeTPUIHUH
U-kpurepiii Manna-YitHi. {71 OIIHKH B3a€MO3B'S3KY
MK TIOKa3HUKaMH 3aCTOCOBYBAJIHCS: KOSQIIIEHT KOpes-
uii [Tipcona (r) mpu HOpMAIEHOMY PO3TOLTi, KOS(IMi€HT
kopensamii CripmeHa (p) mpu PoO3IONLTI, BITMIHHOMY Bif
HOpManbHOTO. [l moOymoBH MPOTHOCTHYHUX MOIeNeit
BUKOPHCTOBYBAJINCS: MHOKAHHHUHA perpeciiiHuil aHamis,
jorictnyHa perpecis. KpuTwgHuWil piBeHh 3HAYYMIOCTI
TIPH TIEPEBIPIll CTATHCTUYHUX TINOTe3 MPUHMABCS PIBHUM
0,05. Pesynbraru BBa)KajduCsl CTaTUCTUYHO 3HAYYILIMMHU
npu p<0,05. OOcsar Bubipkn OyB BH3HAUCHHUN IIIISIXOM
TIOTIEPETHHOTO PO3PAXYHKY IMOTYXKHOCTI TOCTIIKCHHS 3
BUKOpHCcTaHHAM Tporpamu G*Power 3.1.9.7, nmpu mpomy:
piBens 3Hauymocti o = 0,05, motyxHicts (1-B) = 0,80,
po3mip edekry d = 0,5. Jlnsg BU3HAUEHHS y3TOIKEHOCTI
eKCTIIePTHUX OIIIHOK BHKOPHUCTOBYBaBCS KOe(]ili€HT KOH-
xopnanii Keanamma (W). Bei po3paxyHKH TIpOBOAMIHCS 3
ypaxyBaHHSIM Cy9aCHHX BUMOT JJO CTAaTUCTUYHOTO aHAi3y
MEIUYHUX JAaHUX Ta MPEICTABICHHS PE3yNIbTaTiB JOCHi-
JOKEHb.

Pe3ynbratn

Ha mepmomy ertarmi Gyso mpoaHati3oBaHO OCHOBHI KITi-
HIYHI XapaKTepUCTHKH 3arajbHOI BHOipknu 361 marieHTa
3 AT 3anexHO Bi po3Mipy ITyXJIHHH, TAi€HTH PO3MOIi-
neni Ha Tpymu (ctamii): [ rpyma — paHHS cTazis (HeBeIH-
ki AT, n=115), II rpyna — momipHa crazis (cepemui Al,
n=157), Il rpyma — Baxxka cTafist (BEICTCHCHKI Ta TiraHT-
ceki AT, n=89). ¥ 3B’43Ky 3 JOCUTH BEIIMKUM BILTHBOM Ha
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Mozenb nokasHnka MD — mean defect, gomiasHO JoCi-
JUTH HOTO OKpPeMO, 110 Oy/ie MPEACTABICHO B MONAIBIINX
IOCHIUKEHHSX.

OCHOBHI JOCHIKyBaHI XapaKTepUCTHKH, yCepPEeTHEHI
3HAYEHHS Ta OTPUMAaHI CTaTHCTUYHI JaHi JUIS TONATBIIO-
IO CTaTHCTHYHOI'O AOCIIIKEHHS B 3aJI€KHOCTI BiJ cTamii
PO3BUTKY IIyXJIMHH HaBeICHO B TaOMuUIIi 1.

Jis 3HaXOIKEHHS 3aJIeKHOCTI y=y(X) MK CTamisIMHu
pocty Ta momero 30HH TUCKY Al Oyio mpoBeneHo mo-
PIBHSUIBHUH aHaNi3 MK IHTCPHONIOIOYNMH (PYHKITISIMH
THIAHOI, KBapaTHIHOI, KyOi4HOI, CTEIeHeBoi, Timepoo-
JIYHOT Ta MOKAa3HUKOBOI perpecii. [lopiBHIOIOYN TTOXHOKY
ampokcuMariii Ta HaHOMIKYi 3HAYEHHS MK KPUTEPIIMHU
®imepa, poOMMO BHCHOBOK, IO HAaWKparie 3B'SI30K MiXk

IUTOIICIO 30HH TUCKY ITyXJIMHH Ta CTaJIi€0 POCTY ITyXJIHHH
XapakTepu3ye IMoKa3HuKoBa ¢yHKIiS Y=1,133*1,3612x.
[Toxa3HHMKOBa perpecis MPOIEeMOHCTpyBaja HaHOUTBIIMI
koedimienT nerepminamii (R2=0,9910) Ta Halikpary y3ro-
JUKEHICTH 3 KIIIHIYHOIO IWHAMIKOIO, TOMY Oyia oOpaHa sK
OCHOBHA TS TIPOTHO3YBaHHS (TalmI. 2).

Po3paxyHoK 3amexHOCTi z=7z(y) MK IUIOMICI0 30HH
TrcKy Al Ta rocTpoTOIO0 30pY HABEACHO B TAOMHIII 3.

[MopiBHIOIOUN TOXHOKY ampoKCHMAIlii Ta HaWOIMKTi
3HaueHHS MK KpuTepismu Dimepa, podUMO BHCHOBOK,
10 HalKpaIie 3B's130K MK TUIOIIOI0 30HU TUCKY ITyXJINHU
Ta TOCTPOTOIO 30py XapaKTepu3ye MOKAa3HUKOBA (YHKIIiS
7=9,09%0,04y. OT1xe, 3B’5130K M) CTa/Ii€10 PO3BUTKY ITyX-

Ta6nuus 1. OcHOBHI gocnigxyBaHi napameTpu B rpynax nauieHTiB (M+SD Ta ymoBHi oguHuLi)

Moka3Huk pyna 1 (n=115) | Mpyna 2 (n=157) pyna 3 (n=89) 3HauyeHHs KpuTepis, p
p,,<0,05
CepepgHs nnowa tucky Al (Mm?) 98,77 + 11,86 200,74 £ 12,42 296,68 + 11,24 p,,<0,05
p,,<0,05
Mnowa tncky Al (y.0.) 100 200 300 -
p,,<0,05
CepepgHs ToBwwmHa RNFL (Mkm) 92,4 +4,01 72,3+4,04 52,2+ 4,06 p,,<0,05
p,,<0,05
ToBwwmHa RNFL (y.0.) 100 90 40 -
p,,<0,05
[ocTpota 30py 0,801 £ 0,06 0,603 £ 0,06 0,406 + 0,06 p,,<0,05
p,,<0,05

MpumiTka: n — kinbkicTb xBopux; M+SD — cepefHe 3HaYeHHsi napamMeTpy 3 KBagpaTUYHUM BigxuneHHam, Al — ageHoma

rinodisa.

Ta6nuus 2. MNapameTpy NOKa3HUKOBOI PErpecii, Lo Onucye 3anexHiCTb Mix cTagisiMvM pocTy Ta NioLLeto 30HKU Tucky Al

Pe3ynktyloua IHgekc CepepgHsi noxubka Kputnunum F DakTUYHUN
byHKLiA Kopensuii anpokcumadii KpuTepin ®iwepa KpuTepin Piwepa
Moka3HukoBa y=1,133*1,3612* 0,8788 2,1556% 10,128 10,172
MpumiTka: y — cTagis pocTy NyXSMHKU, X — NioLa 30HW TUCKY.
Tabnuusa 3. KopenauinHuin 38’30K MiXK NIIOLLE 30HM TUCKY adeHOMM Tinodidy Ta rocTpoTo 30py
Pe3ynbryroua IHpekc CepepgHsA noxubka Kputnunum F DakTUYHUN
dyHKuUiA kopensuii anpokcumaLlii KpuTepin ®diwepa KpuTepin ®diwepa
NiniiHa z=0,81y+0,81 - 8,51% 3,18 10,39
KBagpatuuHa z=-0,97y?+3,86y+4,8 0,99 4,49% 5,79 552,17
. z=2,07y3+4,49y>— o
Kyb6iyHa 5,55y+5,02 0,9959 5,6% 6,59 321,58
CreneHeBa z=0,7y " 0,62 50,86% 5,99 3,73
lnepboniyHa z=0,6+0,65/y 0,87 73,59% 5,99 19,49
MokasHukoBa z=9,09%0,04¥ 0,86 3,28% 5,99 16,46

MpumiTka: z — nnowa 30HU TUCKY; Y — rocTpoTa 30py.
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JIMHU Ta TOCTPOTOIO 30pY MOJKHA BCTAHOBHTH 3a JIOTTIOMO-
roro piBHAHHA z(X)=9,09%0,041.54x.

[IpoBeneHo meTanpHIHI aHATI3 B3a€MO3B'SI3Ky MiX ILTO-
mero THCKY Al Ha Xia3my, TOCTPOTOIO 30py Ta TOBIIHHOIO
RNFL (puc. 4 — nuB 3 cTOp. OOKITaIHKH).

Ha ocHOBI aHami3y oTpuMaHUX AaHUX OyJI0 BCTaHOB-
JICHO HACTYNHI 3aKkoHOMipHOCTi. Kopemsmiduuii amami3
MOKa3aB, IO ICHy€ CHJIbHA HETaTHBHA KOPEIAIisS MiXK
IUTOMICI0 THUCKY Ta TOCTpoToro 30py (r = — 0,98, p<0,001).
Le o3nadae, mo 3i 30UIBIICHASM IUIOINII THCKY TOCTPOTA
30py CYTTEBO 3HMKY€EThCS. BUABIEHO CHIBHY HETaTHBHY
KOPEIAIII0 MK TUIOMICI0 TUCKY Ta ToBmmHOI RNFL (r
=— 0,93, p<0,001). BusiBIeHO TaKOX CHIbHY ITO3UTHBHY
kopensito M ToBuHOI0 RNFL Ta roctpotoro 30py (r =
0,83, p<0,001).

[NonmiHoMmianbHa perpecis APYToro CTYIEHS IOKasajia
imeanpHy BiamoBigHicTs qaruM (R? = 1.0000 ms Beix mo-
neneit). [padixu 1eMOHCTPYIOTH HETIHIHHIHN XapakTep 3a-
JIEKHOCTEH MiXK 3MIHHUMH.

[pwu 30inpIICHH] IO THCKY CITIOCTEPITa€Thes 3MEH-
menHs K ToBmuHN RNFL, Tak i roctpotm 30py, WiTka
Tpajaris MOKa3HUKIB MK TpyTaMu, 31 301IBIICHHAM PO3-
Mipy TyXJIHHU TOTipIIyIOTHCSA BCl MOKA3HHUKH, PI3HUIA
MK TpymaMu ctatucTudHo 3Hauyma (p <0,05). [Tmoma
THCKY Ma€ OUTBIIIMI BIUTUB Ha TOCTPOTY 30Dy, HiXK TOBIITH-
Ha RNFL Ta cepenns cymapHa BTpaTa CBITJIOIYTIHBOCTI.
30ipIIeHHAS TUIONII THCKY Ha OAWHHUINO TPU3BOIWTEH JIO
3MeHIIeHHs TocTpoté 30py Ha 0,109 omwmawmmi. 3061imb-
IIEHHS TUIOIII TUCKY NMPHU3BOJUTH 1O 3MEHIICHHS TOBIIHU-
au RNFL, ocobmmBo piske 3menmenHs ToBmuHn RNFL
crioctepiraetses micist 200 ym. ox. 301UTbIICHHS TOBIIMHA
RNFL Ha onuHUII0 NPU3BOANUTE 10 MOKPALIEHHS TOCTPO-
T 30py Ha 0,0385 onuaui. 3i 301TBIICHHSM TUTOITi THCKY
TOCTPOTa 30py 3HIDKYETHCS HENHINMHO, HaHOUTBII pi3ke
3HIKEHHS CIIoCTepiraerbes B miama3oHi 100-200 ym. ox.
[pu 30ipIIEHHI IO THCKY CIIOCTEPITaeThCs OTHOYAC-
He 3MeHmIeHHs sk ToBmmHNA RNFL, Tak i roctpoTn 30py,
0 TATBEPIKY€E MEXaHi3M ypakeHHS 30POBUX IIISAXIB.

[pu mmomti Ticky 300 yM. ol CHIOCTEpIraroThesl Hal-
TipIi moka3HuKM rocTpotH 30py (0,42) Ta ToBmuH RNFL
(40 mxwm). Haiikparii moKa3HUKH — TIPH MiHIMaJIbHIN TIT0-
i trcky (100 ym. om.): roctpora 30py 0,88 Ta TOBImMHA
RNFL 100 mxMm. OcobmuBy yBary Ciif IPUAUTSATA BATIAI-
KaM, KOJIH TII0IIa THCKY TepeButrye 200 yM. of1., OCKUTBKH
ICIIA THOTO TIOPOTY CIOCTEPIraeThCs Pi3ke MOTipIICHHS
MTOKA3HHKIB.

Jis 3HaxXOmKEHHS PIBHAHHA 3B'SI3KY MUK 3MiHHUMH
7(X,y), Ie: Z — TUIOIIa 30HA THUCKY; X — TOCTPOTA 30pY; Y —
topmuHa RNFL, BukopucTano GararodakTopHUil perpe-
CiffHWIT aHAJIi3 HA OCHOBI OTPUMAHUX JaHUX (PHC. 5 — TUB
3 cTOp. OOKITaIHKH).

[NonmiHoMiambHa perpecis pyroro CTyTeHs Jaja Ha-
CTyITHE PiBHSIHHSA:

2=377,38+ 122,19x — 2,25y — 77,74x> — 2,91xy + 0,02y,

Jie: Z — IUIOIIa 30HH THCKY (YM. OIT), X — TOCTPOTa 30pY,
y — roBuHa RNFL (MkxM). Maremarnuna monens Oyna

moOyoBaHa Ha OCHOBI ITOBHOTO MacHBY MaHuX 361 mari-
eHTa. SIkicTh Mozemi Oy0 MiATBEPHKEHO BUCOKHM Koedi-
uiearom netepminarii R? =0,9910 (99,10%), mo cBiqauTh
PO 11 BUCOKY TOUHICTb.

Haii0inpimmit BIUIMB MaroTh JHIMHAN 9iIEH TOCTPOTH
30py (122,19x) Ta #oro kBagpatnyHuil wieH (— 77,74x3).
B ToBmmaN RNFL Mermmii (— 2,25y). IpucyTHiit He-
BEJIMKHIA €peKT B3aeMOAii Mik 3MiHHIMH (— 2,91xy). KBa-
npatmaaui epext TopuHE RNFL minimMansanit (0,02y?).
OTpHUMaHO CHJIBHY HETATHBHY KOPEIAIiS MK IUTOIICIO
THCKY Ta TOCTPOTOIO 30y, IOMipHY HETaTHBHY KOPEIAIIII0
MIX TIIOMICTO TUCKY Ta ToBIKHOIO RNFL, mo3utuBHY KO-
PEIALIII0 MK TOCTPOTOIO 30py Ta ToBImKHOIO RNFL.

Ile piBHAHHS MOXHa BHKOPHUCTOBYBATH JAJISI IIPOTHO-
3yBaHHS 3 BHCOKOIO TOYHICTIO IDIOINII 30HHU THCKY Al Ha
OCHOBI TIOKa3HUKIB TOCTPOTH 30py Ta ToBurHE RNFL.

O6rosopeHHA

VY nocnimkeHHi B3sB y4acTh 361 marieHt, i3 Hux 115
MaJId paHHIO CTAMIIF0 3aXBOPIOBaHHSA, 157 — moMipHy Ta 89
— BaXKy cTafuitfo. [enaepHnii posmonin ckinaB 54,7% xi-
HOK Ta 45,3% dYonoBikiB, i3 cepenHiM BikoM 54,3 + 12,5
poKy. Pi3HHIS MK rpyniaMu BUSIBUIIACS CTAaTUCTUYHO 3HA-
gymroro (p <0,05).

JochimKkeHHsT mATBepAnIO e(PEKTHBHICT KOMILICK-
cHoro 3actocyBaHHs KT ta MPT mua omiakm po3Mipi
myxsnHU. Po3pobiena MaremaTiHaHa MOJIEINb ISt TPOTHO-
3yBaHHA (z = 377,38 + 122,19x — 2,25y — 77,74x* - 2,91xy
+ 0,02y?) mo3Bosie ependavyaTy IIoNry 30HA THCKY Al
Bu3HadeHo KpUTHYHI IOPOTH THCKY HA Xia3My, /Ie 3Ha4YCH-
Hs 200 yM. ofI. € IepenoMHUM, a Tipu gocsaraeHHi 300 ym.
OJl. CIIOCTEPITalOThCsl HAWTIpIIi MOKA3HUKH 3 TOCTPOTOIO
30py 0,42 ta ToBumHOI0 RNFL 40 MkMm.

3anporoHoBaHa MOJIENb Ma€ PsiJi CYyTTEBUX IepeBar
MIOPIBHSHO 3 moriepeaHivMu gocmimpkeHasya [11-13]. Tlo-
nepie, BOHa 0a3yeTbes HA KOMIUIEKCHOMY IIXOI, IO
MOETHY€E KITIHIYHI JaHi 3 MATEMaTHYHUM MOJICTIOBAHHSM.
Lle mo3Bossie BpaxoByBaTH MHOKHHHI TTAPAMETPH, TaKi sK
IJI011a THCKY, rocTpoTa 30py Ta ToBuirHa RNFL.

Bucoxka Tounictse momemi (R? = 0,9910) Ta giTki Kope-
JISAIIIHI 3B'I3KH MK MapaMeTpaMu 3a0e3MeuyroTh Haii-
HICTh NMPOTHO3yBaHHS. Lle Mae BajIMBe NMpaKkTHYHE 3HA-
YEHHSI AJIs1 PAHHBOTO BHUSIBIICHHS I1ATOJIOT] Ta TNIaHyBaHHS
JKYBaJIbHOT TAKTHKH.

Ha BimMiny Bin momepemHix mopener [14—16], mane
JTOCITIIPKSHHS BUKOPUCTOBYE CYy9YacHI METOAX Bi3yauizamii
Ta MaTeMaTHYHOTO MOJEIIOBAHHS. BU3HAUE€HO KpUTHYHI
MTOPOTH THCKY Ta BCTAHOBJICHO UiTKi KOPEIALIHHI 3B'SI3KH
MDK MapamMeTpamMy, 10 JO3BOJISIE MPOTHO3YBATH Iepedir
3aXBOpIOBaHHA. MoJienb MpocTa y BUKOPHCTAHHI B KIIi-
HIYHIA MPaKTHIl Ta HO3BOJISE ONTHUMI3YBaTH JiKyBaJbHY
TaKTHKY.

Oco011BO BayKJIMBUM € BU3HAYECHHs IOPOTOBOTO 3Ha-
4yeHHs o Tucky (200 yM. of.), MICIIA SIKOTO CITOCTe-
piraeTbcst pi3Ke MOTIPIICHHS MOKa3HUKIB. Lle mo3Bose
CBO€YACHO BUSIBIISITH MAILliEHTIB 3 BUCOKUM PHU3UKOM IIPO-
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TpecyBaHHS 3aXBOPIOBAHHS 3 METOIO ONTHMi3alii TepMi-
HIB Ta CTpaTerii JIIKyBaHHI.

[IpoBeneHe mocCHiKEHHS BUSABHIO UiTKiI 3aKOHOMip-
HOCTI MK PO3BHTKOM ITyXJIMHU Ta 3MiHAMH TOCTPOTH 30pY
y mamieHTiB. Ha paHHIX cTamisx 3aXBOPIOBaHHS CEpEIHS
roctpota 3opy ckiamae 0,88, 3Hmxyrounce 10 0,56 mpu
moMipHii crafii Ta gocsararoun 0,42 mpu Baxkiil cTamii.
Oco0nMBO BaXIIMBUM € BUSBICHHS HETIHIMHOTO Xapax-
Tepy Ii€l 3aJIeKHOCTI, 3 HAHOLIBIT BUPAKCHUM TIATiHHAM
MTOKA3HUKIB y Aiana3oHi ot Tucky 100-200 ym. ox.

CTraTuCTHYHUHA aHai3 MPOIEMOHCTPYBaB CHJIBHY He-
ratuBHY Kopemnito (r = —0,9754) Mix TUTOmEeI0 THCKY Ta
TOCTPOTOIO 30py. Po3pobiena momiHoMianbHa perpeciiiHa
MOJIEITh IPYTOTO CTYIICHS MTOKa3alia BUCOKY TOUHicTh (R? =
0,9910), mpu npoMy 301TBIIEHHS TUTOIII TUCKY Ha OXWHU-
L}0 TIPU3BOAUTH 10 3MEHIIEHHS TrocTpoTH 30py Ha 0,1091
onuHUI. KpuTHaHe moripuieHAs MOKa3HHUKIB criocTepira-
€TBCS TP TIepeBHUIIeHHI TuToti THEKY 200 ym. of.

JlocImiKeHHS TaKOXK BUSIBUIIO 3HAYYyLUH
B3aeMO3B's130K MixK ToBIKHOIO RNFL Ta roctpoToro 30py,
110 XapaKTePH3Y€ETHCS CHIBHOIO TIO3UTHBHOIO KOPEJISIIIETO
(r=0,8312). Ilpu 36inemenHi ToBmuan RNFL Ha ognHu-
IO BiJJ3HAYAETHCS TOKpAIMIeHHS rocTpoTn 30py Ha 0,0385
onuHUII. ONTHMaNBHI MOKa3HUKU rocTpotu 30py (0,88)
cnocrepirarotbes npu ToBmmHI RNFL 100 MM, Tomi sk
3MEHIIECHHS TOBIIUHY 70 40 MKM NPHU3BOJHUTH 10 KPUTHY-
HOTO TaIiHHA TOCTPOTH 30py 10 0,42.

Bamimamis Momeni Ha He3aJeXHiM BHOIpII € HACTYTI-
HUM KPOKOM JIOCITIJPKEHHSI, 8 HasiBHI pe3yNbTaTH IiATBEep-
JOKYIOTBCS CTATUCTHYHOIO CTIHKICTIO Ta BUCOKUM R2.

Y maHoMy moCIHiPKEHHI BpaXxoBaHi OCHOBHI TapaMeTpH
xoMmtpecii OXK, mo mimisraloTh MaTeMaTHIHOMY OO9HC-
JICHHIO, Ta JOBEIEHA 1X KOPETAIisd 3 KIIHIYHIMH Ta KIIi-
HIKO-1HCTPYMEHTAJIHHUMH ITOKa3HIKaMHU 30POBO1 (DYHKITI.
HesBaxaroun Ha 1€, HAMH YCBIJOMJICHO, IIIO iCHYIOTH i
IHIIT YAHHUKY (MITBHICTE MyXJIMHA, iIHBa3UBHICTH, IIIBH/I-
KICTh POCTY, CYOWHHI Ta iHAWBiTyaJdbHI aHATOMIYHI ITa-
pameTpu), sSIKi He MOXKYTb OOUMCITIOBATHCS 3 JOMTOMOTOIO
JTaHOI MaTeMaTHYHOI MOJEN, aje MAaroTh 3HAYHUI BIIJIUB
Ha 30poBwii nedinut. [IpoTe, iHTEerpallis MoAeli B pyTHH-
Hult MPT-CKpHHIHT CTBOPIOE HOBHH, 00'€KTUBHHNA Kilb-
KICHHH 1HCTPYMEHT OIIHKH PU3HUKY HEOOOPOTHOI BTpaTh
30py. Mozenb 03BOJISIE TIEPCOHATI3YBATH TTOKA3aHHS /10
Xipyprii, 9iTKO BH3HAYaI0O9d MOMEHT, KOJH THUCK JOCSTAE
KpuTHIHOTO TIopory B 200 yM. of., IO € HEeBiAKIATHUM
CUTHAJIOM JUIS BTpy4aHHS. Bucoka Tounicts momemi (R2
=0,991) 3HMKY€E pU3UK HEOOTPYHTOBAHOI 3aTPUMKH OTIe-
pariii, rapaHTyIO4H, [0 TIPOTHO3 TOTiPIIECHHS 30py BiAIO-
Bizae (haKTUIHUM 3MiHAM.

Takum duHOM, pO3po0IIEHa MOIETH MPEICTABISIE CO-
0010 eheKTUBHUIA IHCTPYMEHT Ui TIarHOCTHUKU Ta IIPO-
THO3YBaHHS Tepediry 3axBOPIOBAHHS, IO Ma€ BAYKIINBE
3HAYEHHS [T KIIHIYHOI TPaKTHKH.

ABTOpPCbLKUI BHECOK

Yci aBTOpu npoaHanisyBanu pesynsratu Ta CcxXBanunm
OCTaTOYHMI BapiaHT PyKOMuCY.

BiamoBa Big BignoBiganbHoCTI

BucnoeneHi B npeacTaBneHin ctatTi QyMKU € BNaCHUMU, a
HeoIiLiNnHMMK NO3NLIAMW YCTaHOBW.

KoHdonikTtn iHTepecis

ABTOpU 3asIBNSAOTb NPO BIACYTHICTb XOQHOTO pearbHOro
YN MOTEHUINHOro KOHMikTy iHTepeciB (hiHaHCOBI, mepco-
HanbHi, NPodeCinHi Ta iHWi iHTepecn), ki 6 MOrnu BNANHYTH
Ha yMKy CTOCOBHO NpeaMeTy Uu MaTepiaris onncaHux Ta o6-
rOBOPEHMX B AaHi PYKOMWUCI.

3asBa Npo AOTPUMAHHA ETUYHUX HOPM

Lls pobota npoBogunacsa 3a yyacTioo nogen. Lle gocni-
DKeHHs Oyno cxBaneHo MiCLEeBMM KOMITETOM 3 BioeTuku. Yci
nauieHTn ganv iHhopmoBaHy 3roy Ha y4acTb Y AOCHIOKEHHI.
HocnigxeHHsa 6yno npoBefeHo 3rigHo 3 MenbCiHCbKO Aekna-
pauieto. [10 LbOoro JOCHiAKEHHS TBapUHU He Bynn BKIOYEH.

IndbopmoBaHa 3ropga

Yci nauieHTn ganu iHopMaTuBHY 3rogy Ha y4acTb y Ao-
cnigxeHHi. JocnigxeHHs 6yno npoBedeHo 3rigHo 3 MenbCiHk-
CbKOl Aeknapauieto. [Jo UbOro AOCNIMKEHHS TBapWHU He
Oynu BKIOYEHi.

3asiBa npo JOCTYMNHICTb JaHUX

[aHi, oTpumaHi Ta npoaHani3oBaHi nig Yac Uboro Aocni-
[KEHHsI, MOXXHa OTpUMaTy y BianoeigansHoro aBtopa 3a 06-
I'PyHTOBaHMM 3arnmTOM.
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IMyHORnoriyHa peakTMBHICTb OpraHiamy XxBopux Ha odptaribMogeMoaeKos

Benuuko J1. M., o-p meq. Hayk; BorgaHoBa O. B., kaHg. Gion. Hayk; XpameHko H. . kaHa. mesd. Hayk;
MakapoBa M. B., kaHg. meq. Hayk; JliHueBcbka O. I, nikap; Monsakosa C. I., 4-p med. Hayk;

LlykaHoBa I. B. kaHa. meq. Hayk

OY «IHCTUTYT o4HKX xBOPOD Ta TkaHWHHOI Tepanii im. B.M.®inatoBa HAMH Ykpainu», Opeca (YkpaiHa)

Systemic immune reactivity in patients with ocular demodicosis

Velychko L. M., Bogdanova O. V., Khramenko N. I., Makarova M. B., Linchevska O. G.; Poliakova S. I.,

Tsukanoval. V.

Sl «The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine»

Odesa (Ukraine)

Peslome

Memoro docniodicents OY10 8UBUEHHS. CIMAHY IMYHHOL CUC-
memu Op2anizmy y nayicnmis i3 ohmanbMoOemMo0eKo30M.

Memoou. JlocniodxcenHss nposedeHo 6 nabopamopii imy-
nonoeii ma nabopamopii kainiunoi diaenocmuxu J[Y «Inemu-
mym OuHUx x6opob ma mkawurHoi mepanii im. B. Il. ®ina-
moea HAMH Ykpainuy. Byno oocmexceno 47 nayicumie i3
opmanvmodemooexozom (29,7+17,4 poky), ki npoxoounu
JIKY8AHHA 8 KOHCYIbmamueniu noaikuiniyi Y «Ilncmumym
OuHUX X60p0oO ma mranunHoi mepanii im. B. I1. Dinamosa
HAMH Yxpainuy ma konmponvua epyna 3 20 300posux 0o-
Hopie (32,8+15,2 poky). Hocrioscenns npoeoounu memooom
IMYHOYUMOXIMIT 3 6UKOPUCMANHAM MOHOKIOHANGHUX AHMU-
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min (MKAT) ma ¢uyopecyenmnoi mixpockonii. Cmamuc-
MUYHUL AHANI3 30TUCHIOB8ANU 6 eLeKMPOHHUX MAOTUYAX i3 GU-
Kopucmarnuam npoepamu IBM SPSS Statistics (Demo).

Pesynomamu. YV nayienmis i3 o@hmanbmMooemooexko3om
cnocmepieanucst 3MiHU Yy (YHKYIIOBAHHT IMYHHOI cucmemu:
3HUdICEHHA abcomomnoi ma eionocHoi Kinbkocmi CD3 ma
Gacoyumapnoi akmueHocmi Helumpo@inie, niosUeHHs Pic-
Ha CD16 knimun-xinepie, 30i1buienHs NOKAZHUKA CHIBBIOHO-
wiennsi Hetimpoginu/rimpoyumu. Jliyeanns opmanvmode-
MOO€EKO3y Mac 6KMoYamu, NOpso i3 NPOMuUnapasumapHoro
Mepaniero, Mmaxodc NPOMuU3ANaIbLHy mepanito ma iMyHo10-
2IYHY KOpeKyiro.

Knrwwuoesi cnosa: Demodex, bnegpapum, 3ananenus, imyHo-
noeis, CD3, CD16, nosiku.

Abstract

Purpose: To assess the status of the immune system in pa-
tients with ocular demodicosis.

Methods: This study was conducted at the Immunology
Laboratory and Clinical Diagnostics Laboratory of SI “The
Filatov Institute of Eye Diseases and Tissue Therapy of the
National Academy of Medical Sciences of Ukraine”. We ex-
amined 47 patients with chronic ocular demodicosis (mean
age, 29.7 + 17.4 years) who were treated at the Consultative
Polyclinic of SI “The Filatov Institute of Eye Diseases and
Tissue Therapy of the NAMS of Ukraine”. The control group
included 20 healthy donors (mean age, 32.8 = 15.2 years).
Monoclonal antibodies (McABs) and fluorescence microsco-
py were used in immunohistochemistry studies. Spreadsheets
and IBM SPSS Statistics (Demo) software were employed for
statistical analysis.

71



ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | January-February | Number 1 (528)

Results: Patients with ocular demodicosis exhibited
changes in immune system function, reductions in neutrophil
phagocytic activity and the absolute count and percentage
of CD3 and increases in the neutrophil-to-lymphocyte ratio
and percentage of CDI16. Treatment for ocular demodicosis

BeTtyn

JleMoneko3He ypaXeHHS MOBIK — IOIIHUPEHEe XPOHiY-
HE 3aXBOPIOBAHHS, HA K€ CTPAXKAAIOTH OMHM3BKO 25 MITH
amepukaHIiB [ 1]. Huai BU3HAHO, IO TOMUPEHICTH iHBa3i1
Demodex 3pocrae 3 BikoM, ypakaroun noHan 80% mroneit
BikoM noHaJ 60 pokis, 1 100% oci0, crapmmx 70 pokis [2].
Knimi poxy Demodex mommpeHi cepex moneit ycix pac
1 BIKOBUX TPYII Ta CIPHUSIIOTH PO3BUTKY Onedaputy Kijb-
KOMa CII0cCOOaMu: uepe3 MpsiMe MEeXaHigHe YITKOKECHHS,
SIK IGPEHOCHUKH OaKTepiif, a TaKOXK IIISIXOM CIPHINHEH-
HS TinepuyTIMBOCTI ¥ 3amaneHHs. Demodex folliculorum
MOYXKE 3YMOBIIOBATH PO3BHUTOK IEPEOHBOTO Onedapury,
0B’ S13aHOTO 13 MOMIKOMKEHHAMU Biid, a Demodex brevis
— 3ajHii Onedapur i3 AuchyHKIiEI0 MEHOOMIEBIX 3a1103
1 kepaToKOoH FOHKTUBITOM [3]. [IpH 11bOMY 3 BIKOM HacTOTa
BusiBIeHHS D. brevis 3pocrae, a kinbKicTs D. folliculorum,
SIK TIPaBHJIO, 3aJIMINAETHCS HEe3MiHHOK. Jlo dakTopiB pH-
3UKy PO3BUTKY JEMONIEKO3HHX OnedapuTiB HalIeKaTh
HE IUIIe XPOHIYHI 3aXBOPIOBAHHS (30KpeMa ITyKpPOBUI
niaber) [1], a # 3MiHH EKOJIOTIYHHX Ta COIIOKYIBTYPHHIX
YMOB, a TaKOX CKJIaJHa aHaToMigHa OymoBa moBik. Mix
BiSIMH MOYKE HAKOITMIYBaTUCS CEKPeT MeiOOMieBHX 3a5103
Ta 3QJIAIIKA KOCMETHYHIX 3ac00iB. Yce I1e CTBOPIOE CIIPH-
SITIIMB1 YMOBH ISl pOCTY OakTepiil Ta pO3MHOKECHHS Iapa-
3WTIB, SIKi CIPUYNHAIOTEH Onedaputn abo yCKIaaHIOIOTH 1X
niepeOir. Jlocmi THIKY, SKi BUBYAIIN TTOMYIIAII] MAIIEHTIB 13
KIHIYHUMH O3HaKaMu Oie]apuTy, BUSBIIA BHCOKY Jac-
TOTy 3apakeHHs Demodex, MOImMpPEeHiCTh SKOTO Bapiroe
Bix 29% mo 90% [4]. bimpmicTs aBTOPIB 32 OCTAaHHI BiciM
POKIB TIOBiJOMJISIOTS, III0 HA YacTKy O1edapury, Cripudu-
HeHoro Demodex, mpunagae moran 60% umaakis [5].

Bnedaput € HaMOMMPEHIIIMM CHMITOMOM O(Talb-
MOJEeMONIeKO3y. YpakeHHH (oIikya y cepemHpoMy Mic-
TUTH Bif 2 10 § OCOOHMH KIimia, MpoTe iX KiJIbKICTh MOXKeE
OyTn 3Ha4HO OinbImor0. JlemMomeko3 o4el HaJIEeKHUTH 10
Mapa3uTapHO-aJCPTiYHUX 3aXBOPIOBAaHb, y IMATOTEHE31
SIKOTO TIPOBITHUM YMHHHUKOM € CEHCHOITi3allisl MarieHTa
MIPOIYKTaMHU JKUTTENisuTbHOCTI Kimima Demodex. Kopeii-
CBKi BYEHI, JOCHIDKYIOYM piBEHb NWTOKIHIB y CII3HIN
PiAMHI Tami€HTIB 13 1eMOAEKO30M, BUSBWIIH IIiABUIICHHS
piBas UI-1B, UI-5, UI-7, UI-12, UJI-13, JI-17, a takox
TPaHYJIOIUTAPHOTO KOJIOHIECTHMYIIOBAIEHOTO (haKTopa
Ta MakpogaraabHOTO 3aMajibHOTO MpoTeiny-1 [6]. ABTo-
pH BBaXKaroTh, 1o iHBa3is Demodex Bimirpae oOTSKINBY
POJIb Y PO3BUTKY 3allalIbHUX 3aXBOPIOBaHb OYHOI ITOBEPX-
Hi, ocKiTbKu KoHIeHTpanii [L-17 1 IL-1P y cmi3Hii piguHi
CTaTUCTHYHO 3HAUYIIE 3HU3MINCS IMiCTs T030aBICHHS Bifl
krimiB Demodex. TakuM dnHOM, 3apa’keHHS KIIIIaMH
Demodex cripusie 3MiHi piBHS CITI3HUX IUTOKIHIB, 30KpeMa

should include not only anti-parasitic therapy, but also anti-
inflammatory therapy and immune correction.

Keywords: Demodex, blepharitis, inflammation, immunol-
0gy, CD3, CD16, eyelids.

IL-17, 1o npu3BOANTb /10 3anajeHHs Kparo NOBIK Ta 04HOT
noBepxHi [7].

Jlocii/pKeHHsT  CYyKYNHOI HAasiBHOCTI  JIEMOJICKO3HOT
iHBa3ii Ta OakrepianbHOi iH]eKii B maiieHTiB i3 Ole-
(daputom mokazanu HasBHicTH Staphylococcus aureus,
Acinetobacter baumannii, Streptococcus pneumoniae,
Klebsiella oxytoca i Bacillus spp. y KOH’IOHKTUBaJIbHOMY
MilIKy nanieHTis, 3apaxenux D. folliculorum, mo cBig-
YUTh MPO MiJBUILEHY HMOBIPHICTH KOJIOHI3allii MaroreH-
HUMH OaKTepisMH y MalieHTiB 13 nemoaexo3om [8]. Ckian
OakTepialibHOT CIIJIBHOTH Y BisIX MAIIE€HTIB 13 IEMOJIEKO3-
HUM OnedapuTom BiJpi3HSBCS BiJ| CKIaLy y BisX 310pO-
BUX JIOHODIB, 1110 BKa3y€ Ha 3MiHHM OaKTepiaIbHOTO Pi3HO-
MaHiTTs [9].

OTKe, BUSIBICHHS JIeMOJIEKO3HOTO Oiedaputy udacto
YCKJIJIHEHE Yepe3 BiACYTHICTh CHEUU(IUYHOT CUMIITOMA-
THUKH Ta MJISIBY KJIIHIYHY KapTUHY, 10 MOXKe OyTH MpUYH-
HOIO HETPaBUILHOTO a00 Hee(hEeKTHBHOIO CHMIITOMATHY-
HOT'O JIIKYBaHHSI.

MeToro nociipkeHHs1 OyJi0o BUBYCHHS CTaHy IMYHHOT
CHCTEeMHU OpraHi3My y Mamli€eHTiB i3 odTanibMoaeMoIeKo-
30M.

MaTepian Ta meToau

JlocunipkeHHs TpoBe/ieHo B labopatopii iMyHoJorii Ta
naboparopii KiIiHIYHOI AiarHOCTUKH J{Y «HCTUTYT OU4HHX
XBOpoO Ta TkaHMHHOI Teparii iM. B. I1. dinaroa HAMH
VYkpaiam». Byiao o6cTexeno 47 maiieHTis i3 opTanabMoze-
MOJIEKO30M, SIKi IIPOXOJTUITH JTIKYBaHHSI B KOHCYJIBTaTHBHIH
nomikinini Y «IHCTUTYT O4HMX XBOPOO Ta TKAHUHHOI
teparii imM. B. I1. ®dinaroa HAMH VYkpainm». Kpurepisi-
MU BKJIIOYCHHSI y JOCIHIPKSHHS Oy BIJICYTHICTh CYIyT-
HBOT MMaToNOrii Ta MIKITMBUX 3BUYOK. 3pa3Ku KPOBI JIs
oOcTesxeHHs1 Oysu 310paHi MiCIsl TOBTOPHOTO 3BEPHEHHS
JI0 JIiKapsi, KOJIM NMPHU3HAYCHE JIIKYBaHHS HE Jaji0 OakaHo-
ro edekry. Ha mepiiomy erarmi JikyBaHHS XBOPI He 3acTO-
COBYBaJIM KOPTUKOCTEPOINH, HECTEPOIiIHI MPOTH3AMAIIbHI
mpernapaTy, TIMOTCH3WBHI 3ac00M Ta IMyHOCYNPECAHTH.
VYci gocmiKeHHST BUKOHAHO 3 JOTPUMAHHSM MPHHIIUIIB
Oe3reku Ta eTMYHUX HOPM BIAMOBIAHO 70 [enbciHChKOT
neknaparrii, Korsennii Pagu €pornu npo mpasa JTHOIMHA
Ta 3akoHOoAaBcTBa YKpainu (IIpoTokos 610eTHIHOT KoMicii
Ne 2 Bixg 29.07.2025 poky.). il KOHTPOJIO IMYHOJIOTIY-
HHUX MOKa3HUKIB 00CTE)KEHO rpyiy i3 20 310pOBUX JTOHO-
piB (32,8+15,2 poky).

HasiBricTh Demodex Bu3Hauyanu B 1abopatopii KiriHiy-
HOI JIarHOCTHKH, IUISIXOM iaeHTH(DIKaIlT Tapa3uTa Ha KO-
peHi Bii 3a 101oMOroo CBITIOBOI Mikpockomii. CriouaTky
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TIPOBOJIIIIN SISO Bilf (HE MEHIN K YOTHPH 3 KOXKHOI
moBiku). [TotiM maboparopaui MaTepial (Bifo) moMimanm
Ha TIpeIMETHE CKJIO, T0oJaBaiu 1-2 Kparut JUCTHIHOBAHOI
BOIM ¥ HAKPHWBAJH IperapaT MOKPUBHUM cKeJbieM. [1if
MIKpPOCKOTIOM OITiHIOBAJM BHUJ KIIIIIB Ta iXHIO KUIBKICTh
Ha Bii. [TamienTaMm 3 miaTBEepIKEeHOIO HasiBHICTIO Demodex
TIPOBOIFUTH KOMIUIEKCHE IMYHOJIOTi9HE OOCTEKEHHS.

3a0ip KpoBi MPOBOIMIIM HATIIIE 3 JIIKTEOBO1 BEHH OJTHO-
Pa30BOIO BAKYYMHOIO CHCTEMOIO; 4-5 MJI TelTapHHI30BaHOL
kpoBi po30asisann 0,9% pozunnom NaCl y nsa pasu. Imy-
HOJIOTIYHI TTOCIHIPKEHHS TPOBOAMIN 3 BUKOPHCTAHHSIM
MoHOKIoHaTpHUX aHTUTLT (MKAT) ta dayopecteHTHOI
Mikpockomii [10]. Hatermep Bucoka cmemudidHiCTh MO-
HOKJIOHAJIGHUX aHTHTIN Ja€ 3MOTY BHBECTH JIa0OpaTOpHi
JOCTIKEHHS Ha SKiCHO HOBHH piBeHb. BukoprucToByBa-
mu MKAT BiT4M3HSHOTO BHPOOHUITBA (IHCTUTYT EKC-
TIepUMEHTAIBHOI TATOJOTii, OHKOJOTII Ta pamiobiomorii
im. P. €. KaBeupkoro HAH VYkpainu) Ta Bisyaumizamiro
3a gomomororo  (Qayopecreinizoriomianary (DPITLI),
TOTO X BHpOOHWKA. J[OCTiKyBaIl OCHOBHI MTOKa3HUKH
imyrHoi cuctemu: CD3 (T-xniturn), CD4 (T-xennepu-
ingykropu), CD8 (T-cympecopu-murorokcuyni), CD16
(mpuponHi kinepu), CD19 (B-mimporurn). OcHOBHI eTa-
ITH METO/INKU:

1) oTpumaHHS TiMpOIUTAPHOT CYCTIeH31{ IIIIXOM IeH-
TpudyryBaHHS Ha TpagieHTi pikony (TryctuHa 1,076 T/cM3,
BHpOoOHHK — «CimecTay, YKkpaiHa);

2) nBOpa3OBEe OYMIICHHS KIIITHH IIIIXOM HEHTPUDY-
TYBaHHS;

3) mpurotyBaHHS Ta (iKcaIlis Ma3KiB;

4) naneceHHs Ha Ma30k crierudigaux MKAT;

5) imkyOariiss Ma3KkiB i3 creru(igHIMH aHTUTIIAMH,
xon toroBannMu 3 OITL] npotsirom 3 rom;

6) ocraTouHEe TPOMHUBAHHSA Ta MIKPOCKOIYBaHHS 3a
nmoroMororo  yopecrientHoro Mikpockorma (iISCOPE,
Euromex, Hinepmanmm).

Takox mocHiKyBand (GaroruTapHy aKTUBHICTH Tpa-
HYJIOIIHTIB.

OCHOBHI €Tary METOIUKHI:

1) oTpuMaHHS TpPaHYTOIMTAPHOI CYCHEH3il MUITXOM
neHTpu(yryBaHHS Ha TpanieHTi dikomy (rycrtuna 1,119 1/
cM3, BupoOHUK — «CiMecTtay, YkpaiHa);

2) nBOpa3OBEe OYMIICHHS KIIITHH IIIAXOM HEHTPUDY-
TYBaHHS;

3) BiIMUTI HEUTPODITH peCyCICHTyBaIN Ta PO3BOIH-
U (Bi3i0NOTIYHAM PO3UYMHOM A0 KOHIeHTpamii 2-4x106
KJI/MKJ;

4) y myHKy 1utantiera BHocunu 0,05 mi cycrieHsii Hell-
tpodinis ta 0,05 Mt 0,1 % cycnensii TaTeKCHUX YaCTHHOK
(BupoOHUK — «CiMKOY», YKpaina);

5) nearpudyrysamu mpu 200 g IpoOTITOM 5 XB;

6) iaxyOyBamu pu +40C mpotarom 30 xB;

7) dikcyBanu Ta TOTYBaJIN Ma3KH;

8) min mikpockorom (Euromex, Hinepmaunan; 00’ ekTuB
%80, oxymsap X15) mimpaxoByBad M BiJCOTOK KIITHH, SKi
TIOTVIMHYIN X04a O OHY JaTeKCHY YaCTHHKY.

CriBBinHOmeHHA HEWTpodimiB g0 nmimdpouutis, abdo
iHgeke «Herpodimm/mimporut»y (IHJI), mo BimoOpa-
JKa€ aKTUBHICTh CHCTEMHOTO HEeCTeIN(ITHOTO 3araJeHHs
I peaxii iIMyHHOI CHCTEMH, BU3HAYATH IUITXOM TiTCHHS
BiJICOTKOBO{ KiTBKOCTI HEHTPOQiIiB Ha BiICOTKOBY KilTb-
KiCcTh JIIM(OTIHTIB.

CraTUCTHYHUN aHANI3 BUKOHYBAJIH B €IIEKTPOHHUX Ta-
OmuIsix i3 BuKopuctaHasM mporpamu IBM SPSS Statistics
(Demo). KinpKicHI MOKa3HUKH OIIHIOBAJIN BiIITOBIAHO 10
KpuTepito HopMansHOTo posmoziny [lamipo-Yinkca. O0-
YUCITIOBAIH CepeHi apupmeTnyHi 3Ha4eHHsA (M) i cTaH-
nmaptHi BigxwieHHs (SD). [l nopiBHSIHHS cepeaHiX BeH-
YUH y HOPMAaJTBHO PO3IOIUIEHIX BHOIPKaX 3aCTOCOBYBAIN
t-kpurepiit CTpioneHTa. BiTMIHHOCTI IMOKa3HUKIB BBaXka-
JIM CTAaTUCTUYHO 3Hauyumu npu p<0,01.

Pe3ynkraTtn

OTpruMaHi HaMU pe3yIbTaTH TOKA3aJIH, 0 BiTHOCHUHA
Ta abcomrotHuil piBHI CD3 T-xmituH B mepudepudHii
KpPOBi MAIli€HTIB 13 OPTATEMOAEMOICKO30M, CTAHOBILTH
BimnoBigHO 53,3+4.8 % Ta 734,2433,4 xi/mMkn (puc. 1).
Ile Oyn0 CTAaTHCTHYHO 3HAUYIIE HIDKYE, HUK Y 370POBHX
IOHOPIB (62,5+3,2 % ta 1167+86,1 xin/mi; p<0,01).

BimHOCHUI Ta aGCOMOTHHI TOKa3HUKA (haronuTapHoOi
AaKTUBHOCTI TPaHYJOLUTIB MepudepruyHoi KPOBi y marli-
€HTIB 13 0(TaTHPMOIEMOACKO30M CTAHOBHIN BiAIIOBIIHO
42,8+4,1 % Ta 685,7+61,4 xi/mMK1 (puc. 2). Y KOHTPOIb-
Hill Tpymi Ii TOKa3HUKU OYyITH CTATHCTHYHO 3HAYYIIE BU-
mmMA — 65,4+6,3 % Ta 1732,2+125,3 xi/mka, (p<0,01).

BimaocHuit piBens CDI16-kmiTuH-KinepiB y nepude-
pUYHIH KpOBi MAI€HTIB i3 JAEMOICKO3HUM YPaKCHHSIM
oueit, cranoBuB 22,3+1,8 % (puc. 3), mo Oyino craTucTHy-
HO 3HadyIIe BUIIE, HIX y 310pOBUX T0HOPIB — 14,3+1,5%,
(p<0,01).

PiBens iHOEKCYy «HEUTpodimm/miMmdormrmy (IHIT)

y TAI€HTIB i3 JEMOJACKO3HUM YpPaKeHHSIM O4Yel CTaHO-
BuB 2,3+0,07 (puc. 4), MO CTaTUCTHYHO 3HAYYIIE Tepe-
BUIIlyBAJIO BIATOBITHUN MOKAa3HUK y 370POBUX JIOHOPIB,
1,9+0,05, (p<0,05).
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53,3+4,8 *

340poBi ocobu

XBOPi Ha 4eMOAEK03

Puc. 1. MNokasHukn (M+SD) BigHOCHOrO piBHA T-niMdoumTiB
(CD3) y KoHTponbHil rpyni 3goposux ocib (n=20) Ta y naui-
EHTIB i3 odTanbMofemoneko3om (n=47). Mpumitka. * — pi-
BEHb 3Ha4yLLOCTi po3bixxHocTel p<0,01.
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65,416,3

3/0p0Bi 0cObM XBOpi Ha 4emoaeKkos

Puc. 2. MNokasHukn (M+SD) carouutapHoi akTMBHOCTI Hel-
TpohiniB B KOHTPOMbHIN rpyni 3gopoBux oci6 (n=20) Ta y
nauieHTiB i3 opTanbMogemoneko3om (n=47). Mpumitka. * —
piBeHb 3Ha4yLLoCTi po3bixHocTen p<0,01.

*
2,3+0,07

1,9+0,05

3p0poBi ocobu

XBOpi Ha AemoaeKo3

Puc. 4. MNokasHukn (M+SD) iHgekcy «HenTpodinu/nimdouu-
TU» Y KOHTPONMbHIN rpyni 3gopoBux ocib (n=20) Ta y nauieH-
TiB i3 opransmogemonekosomM (n=47). MpumiTka. * — piBeHb
3HauyLocTi po3bixkHocTen p<0,01.

TaxuM 9MHOM, TTOKa3HUK CITiBBiTHOIICHHS HEUTpOdi-
TU/MiM(GOTIUTH Y TAIIEHTIB 13 0pTaTbMOIEMOIEK030M OyB
CTaTUCTHYHO 3HAYYIIE BUIINM, HiXK Y KOHTPOJIBHIH TPyIIi.

O6rosopeHHA

[IpoBeneHi HaMK IMYHOJNOTIYHI JOCITIKEHHS TTOKa-
3ai, M0 Yy TAILI€HTIB i3 JEMOIEKO30M CIIOCTEPIraeThCs
BHpaKeHHH iMyHOme(hinuT T-KIITHHHOI NTaHKH IMYHI-
TETy — 3HWKEHHS BIIHOCHOI Ta aOCOJIOTHOI KUIBKOCTI
CD3. MmoBipHo, T-K/IiTHHHA HEIOCTATHICTD € (GAKTOPOM
CXHIJIBHOCTI 1HBa3ii kmimeM. Kpim Toro cmocrtepiramocs
3HIDKCHHSAM BiTHOCHOI KiTBKOCTi (paromUTYIOUNX KITITHH
i mipBumenHs yactku CD16 nimpouunTiB-Kinepis, IKi Mo-
KYTh IHQIUTBTPYBATH STITETiH KOH IOHKTHBH MOBIK.

Ha cran iMyHHOI crcTeMH Ta iIMYHOJIOTIYHY peaKTHB-
HICTh OpTraHi3My CYTTE€BO BIUIMBAE€ (PYHKI[IOHANbHA B3a-
€MOoist MiX JiMdorTaMu Ta HelTpodinamu. OcTaHHIMU
pPOKaMH YUCIICHHI IOCHTIIPKEHHs MPUCBSYCHI BHBYCHHIO
HOBOTO TeMaTOJIOTIYHOrO IMOKa3HWKa CHCTEMHOIO 3ara-
JICHHS Ta CTPECy — CIIBBITHOMICHHS HEUTPOQiTiB 10
mimpouuTiB, abo iHAEKCY «HEHTpodimu/miMbonnTI
(IHJT) [11, 12]. Binm BimoOpaxae aKTHBHICTH CHCTEMHOTO
HecnennivHOTO 3amalieHHs Ta BiAMOBiMI IMyHHOI CHCTe-

25

20

14,3+1,5

15

340poBi 0cobu

XBOpIi Ha leMOeKo3

Puc. 3. MokasHukn (M+SD) BigHOCHOTO piBHS KMITUH-KINEpIiB
(CD16) y koHTponbHil rpyni 3goposumx oci6 (n=20) Ta y na-
LieHTiB i3 opTansmogemonekosom (n=47). Mpumitka. * — pi-
BEHb 3HauyLLOCTi po3bixxHocTel p<0,01.

MH, a TaKOXX MOXKE MaTh IPOTHOCTHYHE 3Ha4eHHs. byio
BCTAHOBJICHO, 10 3POCTaHHs KiJIbKOCTI HEHTpO(iNiB Ha
TIIi 3HIDKEHHSI TYITy JTIM(OLUTIB € 03HAKOIO IIPOrPECyBaH-
Hs iH¢exuii [13]. [Ipore B nocTynHii jiTeparypi BiicyTHI
JIaHi 1110710 BUBUEHHS 1HJCKCY «HEeUTpodimu/mimbounTim»
y TaIi€eHTIB 13 odragpmMomeMoaeko3oM. BapTo 3a3HauunTu,
1110 Y HAIlIMX MAIi€HTIB BiJICOTKOBA KUIBKICTh HEUTPO(1JTb-
HUX TPaHYJOLMTIB y IepudepuyHii KpoBi nepebysaia
B MEXax HOPMH, ajle 3HWXKYyBaJjach ix ¢aronurapHa ax-
TUBHICTh. OTKe, HM3bKa (harolyTapHa aKTHBHICTb HEW-
TPOQUIBHUX T'PaHYJIOLMTIB € HECHPUSITIMBOIO MPOTHOC-
TUYHOIO O3HAKOK MPH JEMOJCKO3HIN 1HBa3il, OCKUIbKU
MOPYLIYETBCS 3[aTHICTh HEUTPOQLIIB JIaBUHOIONIOHO
BUBUIBHSTH IIMTOTOKCUYHI KOMITOHEHTH Y BOTHHUILI 3aria-
neHHs. IMyHHa cucTeMa MalieHTIB 13 1eMOIEKO30M KOM-
MIEHCY€E 1[I0 HEIOCTATHICTh IUIAXOM MiJBHIICHHS BiJCO-
TKOBOI KisibkocTi CD16 KIIiTHH-KiJIEpIB, SIKI TAKOK MalOTh
UTOTOKCHYHY (yHKIif0. [le miaTBepmKyroTh Halli JaHi
(puc 3): BiICOTKOBA KUIBKICTh KJIITHH-KIJIEPIB y MAIi€HTIB
13 XpOHIYHHMM JIEMOJIEKO3HUM YPa)KEHHSIM IOBIK OyJa cra-
TUCTHYHO 3HAUYIIE BUILIOKO, HIXK Y KOHTPOJIbHIN IPYIIi 3110~
poBux 0ci6. CitijJ BIAMITUTH, IO 1HIII JOCTIIHUKA TaAKOK
MiATBEpAWIN AiarHoctuuHy uyTiuBicts IHJI s Bu3Ha-
YeHHsI CUCTEMHO] 1H(eKIiT Ta OaKkTepiabHOTO ypayKeHHs,
a TaKoXK MOro BHCOKY IMPOTHOCTHYHY LiHHICTH [12]. THJI
Bi0Opaxkae NUHAMIYHUN OallaHC MK BPOIKCHOIO (HEH-
TpOdiIbHOIO) Ta aJanTHBHOW (JTIM(OLUTAPHOI) IMYH-
HOIO BIIMOBIZIIO MTiJl 4ac 3aXBOpIoBaHHs. BiH € uyTinnBuM
MOKA3HUKOM 1H(EKIIHHUX 1 3aajbHUX MPOLECIB, a TAKOXK
CEIICHCY, IO MiITBEPIKCHO YUCICHHUMH KJIIHIYHUMH 0~
ciimpkennsamu. [THIJL ciin mocniokyBaTi MIOMHS, @ TaKOX
BIJICTeXKYBaTH HOro aOCOJIOTHI 3HAYCHHS Ta JUHAMIKY
IIPU TOCTPOMY 3aXBOPIOBaHHI 200 KpUTHYHOMY cTaHi. Ty-
penbki HaykoBili, BuBuyaroun [HJI y marieHTiB i3 nemoze-
KO30M Ta po3aliea, 3a3Ha4aroTh, 110 Kiiir Demodex He mo-
CHJTIOE 3aIlaJIeHHs1 0e3I10CepeIHbO, @ BIUIMBAE HA PO3BUTOK
3aXBOPIOBAHHS Yepe3 albTePHATHBHI IMyHHI 1Lsixu [14].

[Tpu 3amanbHUX 3aXBOPIOBAHHIX OKa BAXKJIMBY POJIb
BiZlirpae MicUEeBHH IMYHITET CIM30BOi OOOJOHKH OKa. Y
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CITI3HHX 3aJ103aX Bi0yBa€ThCA CHHTE3 TIOKATBHUX aHTHTILIT
1 TpaHCCyHamis CHPOBAaTKOBUX aHTUTLI y CIi3HY piIHHY
[15]. BuBuatoun MicIieBHI IMyHITET MpH 3amalbHUX 3a-
xBoproBaHHAX odeit, H. O. IlyuxoBchKa 3i criBaBTOpaMu
[16] BusBHMIM MiABUINEHHS TUTPY aHTHUTLN Y CII3HIN pigu-
Hi Ta MO3UTHBHUH 3B’ 30K MK piBHEM aHTHUTII Y CIIb031 Ta
KpoOBi, miaBumieHHs piBHA IgM i 3HWKeHHS piBHA [gA. Y
JOCTIKCHHSAX PIBHIB IIUTOKIHIB Y CIi3HIHN piAMHI IOKa3a-
HO, 110 KoHmeHrTparii [L-17, IL-5, IL-7 ta IL-12 Oynu 3Ha-
YHO BUIIMMH Y TIAII€HTIB i3 AEMOJIEKO3HUM Onedapurom,
HiX y rpymi 6medaputy 6e3 Demodex [7].

AHaNI3yIOUN CIHiBBiIHOIICHHS ITOKa3HUKIB MiCIIEBO-
T0 Ta KIITHHHOTO IMyHHOTO CTaTyCy MAIli€HTiB, MO)KHA
3a3HAYNTH, M0 3MIHHA y CKJIAJi CII3HOI PigMHA BimoOpa-
JKAFOTh aKTHBHICTH 3alallbHOTO TpoIiecy. BurmeHaBemeHi
JiTepaTypHi NaHi CBiq4aTh, MO IEMOACKO3HHN Onedaput
CYIIPOBOIKY€ThCS TinBummeHHsAM piBHIB [gG Ta IgM,
xonneHtparii IL-17, IL-7, IL-12 y cmi3Hiif pinuHi Ta 3HH-
JKCHHSIM KOHIIeHTparlii IgA. BogHouac y Halmmx maImieHTiB
CIIOCTEPIranoCch 3HIKEHHS TTOKA3HUKIB KIIITHHHOTO IMyHi-
TeTy Ta (haronuTapHOI aKTUBHOCTI HEUTPOQLTIB.

TakuM 9MHOM, IMYHOJIOTIUHI ITOPYIICHHS Y TAI[IEHTIB
13 IEMOJEKO30M CIIPHUSIOTH IPOTPECYBAHHIO 3aXBOPIOBAH-
HS, a JIMIIE MicIIeBe JIIKyBaHHS He Ja€ 0akaHoTro e(eKTy,
10 MOYKE TIPU3BOAUTH 10 YCKIaaHEeHb. [IpH TshKKoMy Tie-
pebiry mapasuTapHa iHBa3is OXOIUTIOE TIIMOII IIAPH eTi-
JepMicCy Ta IepMH, i eTIMIHALliS Tapa3uTa CTae MPAKTUIHO
HeMOoxJHBO0. [1ix yac TicTOMOPQONIOTIYHIX TOCTIHKEHb
0iomTaTiB MOBIK y MAIliEHTIB i3 MiJO3pOI0 Ha HOBOYTBO-
peHHst Oynu BusBIeHI (parmentn kiima Demodex. VY
HOpPMAaJTFHIX YMOBAaX ITiCIsI 3aru0eni Kiima ioro pynHy-
BaHHS BigOyBa€eThCA MPOTATOM 2-3 TOAWH, IPOTE TIPH TO-
PYIUICHHI IIOTO MPOIIECY 3aIlyCKaeThCs TMpolidepaTHBHA
peaxis [17]. HocmimkeHHs, TpoBeieH] B Taboparopii ma-
TOMOP(OIOTii HAIIOTO IHCTUTYTY, BUSBUIN TPUCYTHICTH
Demodex y HU3II MyXJIMH 1 MyXJIHHOIIOAIOHUX TIPOIECIB
TIOBIK 1 KOH FOHKTHBH, III0 PO3IIUPIOE YABICHHS PO POIH
JIeMoneko3Ho1 iHdekmii mpu 6medapuri [17, 18]. Yee me
JIa€ TiICTaBH TOBOPUTH PO MOCTAEMOICKO3HUI ITaTOMOP-
¢$o3 5K camocrTiitHy mpobnemy odTrampmonartonorii [17,
18]. TIpomayKTH KUTTEMISUTBHOCT] KITMIB (XIMAYHI MeTi-
aTopM), SIKi PO3MOBCIOMKYIOTHCS IO BCif POTIBIN ITiJ 9ac
ONMMaHHS OYMMA, CIIPHYMHSIOTH 3allajleHHs Y BEpXHil Ta
HIDKHINA YacTHHI poriBku [19], miKyBaHHS SKOTO € CKIIaj-
HuM. [lompu Te, 1m0 AeMoaeKko3HM Onedaput € oqHIM i3
HAUTIOMIMPEHININX 3aXBOPIOBAaHb OUeH, HOTO IiKyBaHHS
3aITUIIAETHCS AKTYaIbHOIO MPOOJIEMOI0 Yepe3 TPHUBATICTh
tepamii (30-45 mHIB), HENOCTaTHIO e(DeKTUBHICTH 3aCO0IB
Ta gacti peuuausu [20, 21]. 3acTocyBaHHS iMyHOTEparii
JUTA KOpeKIii iIMyHHHUX TIOPYIICHh MOXKE CYTTEBO IIi/IBH-
IIATH €PEKTUBHICTH JIIKyBaHHS JIEMOICKO3Y.

Y BHCHOBKY, CJIill 3a3HAUWTH, M0 y TMAIli€HTIB i3
0(TaTEMOIEMOIEKO30M CIIOCTEPIraloThCSI 3MIHU Y (YHK-
ifOBaHHI IMYHHOI CHCTEeMH — 3HIKCHHS aOCOIIOTHOI Ta
BimHOCHOI KinmbkocTi CD3 Ta darouuTapHOi aKTHBHOCTI
HelitpodiniB, mixBumernHs piBEs CD16 KIITHH-KiNEpiB,
a TaKOXK 30UTBIIEHHS 1HACKCY «HEHUTPODimH/miMpOInTI».

JlikyBaHHS O(PTATEMOAEMOICKO3y Ma€ BKIIOYATH, TIOPSIT
13 TIPOTUTIAPA3UTAPHOIO, TAKOXK MPOTH3AMATIBHY TEpariio
Ta IMYHOJIOTIYHY KOPEKIIifo.

ABTOpPCBLKUIN BHECOK

Benuyko J1.M. — po3po6ka KOHLENLii, NPOEKTYBaHHs1, aHa-
ni3 Ta iHTepnpeTauis gaHux; borgaHoea O.B. — 36ip gaHux,
aHani3 Ta iHTepnpeTauia AaHux, NiarotoBka Ta peueH3yBaH-
Hs pykonucy; XpameHko H.l. — 36ip gaHux i npoBefeHHs
pocnigkeHb; Makapoa M. B. — 36ip gaHux i npoBegeHHs
pocnigkeHb; JliHndeBcbka O.IL — 36ip AaHuX i npoBegeHHs
pocnigxkenb; MNongkosa C.l. — nigrotoBka Ta peLeH3yBaHHs
pykonucy; LlykaHosa |.B. — 36ip gaHux i npoBeaeHHs gocni-
OKeHb. YCi aBTOpU NpoaHarnidyBanv pesynsrati Ta cxsanunm
OCTaTOYHMI BapiaHT pPyKOMNuCy.

BiamoBa Big BignoBiganbHoOCTI

ABTOpM 3acBigyylOTh, IO BUCIOBMEHI Yy MOAAHIN CTaTTi
OYMKW € BMacHMMM nornagamu aBTopis, a He odiliniHMK no-
31LiSIMU YCTaHOBM.

KoHdonikTtn iHTepecis

ABTOpM 3acBiguvytoTb BiACYTHICTb KOHCIIKTIB iHTEpeCiB,
AKi 6 MOrny BNAMHYTU Ha YMKY CTOCOBHO NpeaMeTy U maTe-
pianis, onMcaHmx Ta 06roBOPEeHNX B LibOMY PYKOMUCI.

3asBa Npo AOTPUMAHHA ETUYHUX HOPM

[ocnigxeHHa npoBoannocs 3a ydacTi nogen 3 goTpu-
MaHHSAM OCHOBHUMX nonoxeHb KoHBeHuii Pagn €sponu npo
npaea noguMHn Ta 6iomeanumny, NenbCiHCbKOI Aeknapauii Ta
Bi4NoOBiAanNM YHHOMY 3aKOHOAABCTBY YKpaiHW. YCi nauieHTn
aanu iHdbopmoBaHy 3rofly Ha y4acTb y AOCHIIKEHHI, sike Oyno
cxBarneHe MicLueBMM KoMiTeToM 3 BioeTukm (npoTtokon Ne 2 Big
29.07.2025 poky).

Dxepena niaTpuMKu:
BigcyTHi.

3asiBa Npo AOCTYMHICTb AAaHUX

[aHi, oTpumaHi Ta npoaHanisoBaHi nig 4Yac uboro Aocni-
OXKEHHs, MOXHa OTpMMaTK y BiANOBiAanbHOro aBTopa 3a 06-
I'PyHTOBaHMM 3anMTOM.
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641U NOKA3HUKU NepeUnNOI ineanionocmi 6 Ykpaiui 32i0Ho
30 36imamu 0ONACHUX YeHMPI8 MeOUKO-COYIanibHOI eKkchep-
musu enpooosoc 2019-2024 poxis; npocnexmugno — ana-
i3 Meouxo-coyianvHux excnepmuux cnpag 831 nayicuma y
2024 p. Busuanacs ounamika cmamucCmudHux noKa3HUKie
NnepeunHOl IH6ANIOHOCMI ceped 0opocioco ma npaye3oam-
HO2O HACENeHHsl.

Pesynomamu. YV 2019 p. ¢ Yipaini enepuwe 6yno eusua-
Ho insanioamu no 3opy 4043 ocobu, wo 6ionogioano inmen-
cuenomy noxasnuxy 1,3 na 10 muc. dopocnoeo HaceieHHs.
Bnpooosowc 2019-2021 pp. nokaznuk mag meHoenyiro 00 3Hu-
orcennss — 1,0 na 10 muc. y 2020 p. ma 1,2 na 10 muc. y 2021
p- (3578 oci6). Ilicnia nouamky nognomacuimadHo2o 8illcbKo-
6020 KOHPIIKNTY ChOCMEPieacmobesl 3pOCants NOKA3HUKA 00
3,0 na 10 muc. y 2023 i 2024 pp.

V 2019 p. 6 Yrpaini enacriook mpasm oka énepuie 6y1o
8U3HAHO ocobamu 3 ineanionicmio 524 ocobu, uwo 8ionosioa-
10 iHmencueHomy noxasnuxy 0,2 wa 10 muc. oopocinozo Ha-
cenenns. Bnpooosowc 2019-2021 pp. yeii nokasHuk mas men-
Oenyito 00 3uudcenusi 0o 0,1 na 10 muc. y 2020 i 2021 pp.
Oo0Hak 3 nouamkom 8IlCbKOBUX Oill 3A2ANbHA KiNbKICMb 0CiO
3 IHBANIOHICMIO BHACAIOOK mpasém ouell 3pocmae 00 0,2 na 10
muc.y 2022 p. ma 0o 0,3 na 10 muc. y 2023 i 2024 pp. (928 i
831 ocoba 6i0nogioHo).

Bucnosku. B oocnioscenni ecmanosieno, wo numoma
6aza Kinbkocmi ociO 3 IHEANIOHICMIO BHACIIOOK MPASM OKd
cmanoguna y nepioo 2019-2021 pp. 6 cepeonvomy 12%. YV
60€HHULL nepiod yacmka mpaem 3menwunacsa oo 10,6% y
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2022 p.; 94% y 2023 p. ma 10,1% y 2024 p. Ane eadcauso,
1o 6 AbCOIOMHUX YUPPAX GU3HAYANACA YIMKA MEHOeHYIs 00
ni0GUWEeHHsl KIIbKOCMI BUSHAHUX 0CODaMU 3 [HEAIOHICIIO
eHacniook mpaeém oxka: 831 ocoba y 2024 p. nopiensno 3 380
ocobamu 6 2021 p., wo eionosioac 30inbulentHO 0aH020 No-
Kasnuka y 2,2 pasa.

Kniouosi cnosa: ineanionicmo, 3axeoproganusi opeand
30py, Mpaemu op2ana 30py, GiticbKOGULl KOHGIIKM.

Abstract

Purpose. To examine the dynamics of the prevalence rates
and numbers of persons recognized as having a disability due
to eye disease and eye injury among adult population and
working-age population of Ukraine and their features under
conditions of martial law.

Methods. This was a single-center, cohort study. Preva-
lence rates and numbers of persons newly recognized as hav-
ing a disability in Ukraine were retrospectively assessed on
the basis of 2019-2024 reports by regional medical and social
expertise (MSE) centers. Medical and social expert cases of
831 patients for the year 2024 were prospectively reviewed in
detail. Temporal changes in prevalence rates and numbers of
persons newly recognized as having a disability among adult
population and working-age population were assessed.

Betyn

3a naanmu IAPBVA (The International Agency for the
Prevention of Blindness Vision Atlas) y 2020 p. B cBiti Ha-
paxoByBanocs 0irs 295 MitH. ctabo3opux (0ci0 i3 3HIDKEH-
HSIM 30pYy BiJl CEPEHBOTO JI0 TSHKKOTO CTYIEHS i3 TOCTPO-
TO¥0 30pYy Bix 0,3 10 0,05) 143 MyH. cainux (TocTpoTa 30py
menI Hik 0,05) [1]. OcHOBHUME eTionoTiuHUME (HaKTO-
paMu BTpaTH 30py € HEKOPUTOBaHI MOPYIICHHS pedpakiii
(157 muH. cnabo3opux i 4 MJH. cminmx), kartapakra (83
MJH. crmabo3opux i 17 MIH. cinmx), BikOoBa JereHeparris
Makynma (6 MITH. cabo30puX i 2 MIIH. CIIMHX), IIayKoMa
(4 muH. cmabo30pux i 4 MITH. CIINKX), AiaOeTHIHA PEeTH-
HomaTis (3 MiH. cnado3opux i 1 MiH. crminux oci6). Bea-
xKaeThes, mo 9/10 XBOpHUX i3 CIIMOTOIO Ta CIa0030PICTIO
MAaIOTh CTaH, KUU ITiJUIATaE JTIKyBaHHIO Ta MPOQiTaKTHII
[1]. Pu3uk BTpaTtH 30py 30UTBIIYETHCS i3 BIKOM ITAIli€HTIB
— OinpmricTs oraseMonoriuHuX XBopuXx (73%) € ocobamu
crapmie 50 pokiB. Bimomo, mo pigHa BapTiCTh MOTEHIIIN-
HUX BTPAT MPOAYKTUBHOCTI Tpalli B CBiTi, IOB'A3aHUX i3
ciirororo, ctanoBuia 410,7 mupa. monmapis CLIA [2].

B Vkpaini, 3rimo 3 gocmimkenasmu [APB (The
International Agency for the Prevention of Blindness), y
2020 p. HapaxoByBanocs 170 tucsu cminux i 2,14 MuH.
cmabo3zopux [3]. TIpobGmema Takok MONATAE B TOMY, IO
o TaTEMOIIOTIUHI 3aXBOPIOBAHHS Ta TPABMH OKa PH3BO-
ISTh 10 1HBaJiHOCTI. Pe3ympraTét yKpaiHCHKUX IOCIi-
JKeHb MPOJAEMOHCTPYBAJIH, IO TTOKa3HUKN 1HBAJITHOCTI
B YKpaiHi BHACIIIOK IATOJIOTII 30py, B TOMY YHCIIi BHa-
CIiTOK TpaBM, Bripomosk 2018-2022 pokis Oymu cTadiib-

Results. In Ukraine, the total number of persons newly
recognized as having a vision disability in 2019 was 4043,
which corresponded to an annual prevalence of 1.3 per
10,000 adults. During 2019-2021, the annual prevalence
tended to decrease, and was 1.0 per 10,000 adults in 2020
and 1.2 per 10,000 adults in 2021 (the number of adults newly
recognized as having a vision disability was 3578). With the
beginning the full-scale war, the parameter increased to 3.0
per 10,000 adults in 2023 and 2024. In Ukraine, the total
number of adults newly recognized as having a vision dis-
ability due to eye injury was 524 (with an annual prevalence
of 0.2 per 10,000 adults) in 2019. During 2019-2021, this pa-
rameter tended to decrease, and was 1.0 per 10,000 adults in
2020 and 1.2 per 10,000 adults in 2021. However, the total
number of adults newly recognized as having a disability due
to eye injury increased to 928 (0.3 per 10,000 adults) in 2023
and 831 (0.3 per 10,000 adults) in 2024.

Conclusion. The proportion of persons recognized as hav-
ing a disability due to eye injury was 12% during pre-war
years (2019-2021), and decreased to 10.6% in 2022, 9.4%
in 2023 and 10.1% in 2024. It is, however, important that the
number of persons recognized as having a disability due to
eye injury increased 2.2-fold from 380 in 2021 to 831 in 2024.

Keywords: disability, eye disease, eye injury, military
conflict

HUMH 1 CTaHOBWIM y cepeanbomy 1,7 ta 1,5 Ha 10 THC.
JIOPOCIIOTO Ta MPaIe3AaTHOr0 HACeJICHHS BiamoBiaHO [4].

OdranpMosIoriuHa TpaBMa € OJHI€I0 3 OCHOBHUX MPH-
YMH 3BEPHEHHS J0 HEBIIKIAAHOI MEAWYHOI JIOTIOMOTH B
CIIA i mpyroto micis KaTapakTyd HNPUUMHOIO BTPATH 30py
[5]. Koxen pik B CIIIA peecrpyerbest Ounst 2 MijbHOHIB
TpaBm oka [3, 5] 1 0ist 150 TUCAY IPU3BOAUTH 10 MOCTIH-
HOi BTparu 3opy. HaiiOinpin yactiMu BUjamMH TpaBM €
MOPAHEHH 13 HAsBHICTIO CTOpOHHIX T (35%), BiakpuTa
TpaBMa OKa 1 KOHTy3ii (mo 25%) i omiku (15%) [6, 7]. 3a
JIAHUMH CBITOBOI JIITEpaTypH, y 3aXilHUX KpaiHax BIIPO-
JIOBX JKUTTS 3 TpaBMaMu odel ctukaetbes Bin 14,4% mo
21,1% oci6. Monoauii BiK TAaIli€HTIB, YOJOBiUa CTaTh,
HU3bKUH COLIIAIbHO-CKOHOMIYHUHN CTATyC, HU3bKUi PIBEHB
OCBITH 1 po0OTa i3 BUCOKUM HABAaHTAKCHHSIM BBAKAIOTHCS
(hakTOpamMM BHCOKOTO PU3UKY TpaBMarusmy oueit [3, 8].
[MomyssimiiHi qOCTiKeHHS B A3il IEMOHCTPYIOTh PO3IIO-
BCIOIKCHICTh TpaBM o4eid Bix 2,1-3,6% B perionax Kuraro
110 4,4% B Cinramypi [9]. Pe3yasraT Mib>KHApOIHOTO Oara-
TouenrtpoBoro nociimkerus IGATES, mo 6a3yBanucs Ha
JIAHUX CTal[lOHAPHOTO JIIKyBaHHS TALIEHTIB 13 TPABMOIO
oprana 3opy y 13 nikapusx 7 kpain Bupogosxk 2009-2020
Pp., TIOKa3aly, 1110 BTPATy 30py TSHKKOTO CTYIEHS (MEHII
HiK 6/60 abo 0,1) npu HaaAXO/PKEHHI B CTAIllOHAP MaJH
64% naii€eHTiB, a MicJis JIKYBaHHs 1 BCIX peaduiTaniiHux
3axoiB — 44,8%. Yacrilie XBOPUIM YOJOBIKK MOJIOIOTO
BIKY: CITIBBIJTHOIIICHHS JI0 )KIHOK CTAaHOBMJIO 0:1, cepenHiit
Bik — 36 pokiB [10]. B Vkpaiui npobnemu odranbpmoro-
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Ti9HOi CITy’)KOM aKTHBHO OOTOBOPIOIOTHCS Ha (POHI TOTO,
10 ¢71a0030PICTB 1 CIIMOTa € OCHOBHUMH MTPHUYMHAMH 3HA-
YHOTO OOMEKEHHS JKUTTEMISUTBHOCTI JIIOAWHU, y 3B S3KY
3 YUM HAyKOBO OOIPYHTOBAaHO HEOOXiTHICTH TPUHHSITTS
HaIIOHATBHOI cTpaTerii 60poThOM 3i ciimoToro B YkpaiHi
Ha mrepiox 10 2030 poxy, 30kpema i 171 3aro0iraHHs iHBa-
migaocTi [11]. ¥ XX cromitti Ha HOHI HU3KH BiACHKOBUX
KOH(ITIKTIB, 32 JAaHUMH HAyKOBUX CIIOCTEpEKEHB, OyII0
TTOMiYeHO 30UTBIIICHHS KITBKOCTI TPaBMaTHIHOTO YPaXKCH-
Hs o4eld. Bimomo, 1Mo TpaBMaTHYHI YIIKOKEHHS oueil y
BOEHHHMX KOHQIIIKTax cTaHOBIATH 13—16% ycix OoiioBux
TpaBM, CTal0OYH YETBEPTOIO HAWOIIBIIOIO X MPUYINHOIO. B
CYJacHHUX BilfHaX Ta 30pOHHHX KOH(IIKTaX, BKIIOYAIOUN
[epmry ta [pyry cBiTOBI BiifHHW, BH3HAYA€THCS IIECTH-
KpaTHe 30UThIIEHHS TMOINKOMKeHb oder [12]. V 3B’s3Ky
3 PO3BHUTKOM TEXHIKH Ta 030pPO€HHS, TICBHUX OCOOIMBOC-
Teil BeleHHs BiifHM BU3HAUEHO, IO OCKOJIKOBI MTOPaHEHHS
oueil cporomHi ctaHoBiATh Bix 50% mo 80% Bumankis.
[Iponnkaroui Ta mepopyrodi MOpaHEHHS CTAlOTh HANUIIO-
IIMPEHIITUMH, a TPABMH, MTOB's3aHi 3 BHYTPIITHHOOYHUMHI
CTOPOHHIMH TiJlaMH, CTBOPIOIOTH OCOOJHBI MpoOIeMH He
TUTBKH JJIs TIaTHOCTHKH Ta JIKyBaHH:S, a TaKOX € TPH-
YHMHAMHU TIOBHOI BTPATH 30py Ta iHBaTiIHOCTI. BifichKOBi
TPaBMH BCE YACTIIllE € ABOCTOPOHHIMH i CTAaHOBIATH Ha
croromHi 15-25% Bumaakis. TpaBmu, moB's3aHi 3 XiMid-
HOIO, SIIEPHOIO Ta JIa3epHOI0 30pO€r0, MAIOTh Pi3HI 0CO-
ONMBI XapaKTEPUCTUKH Ta HE3HAYHY PO3IOBCIOIKCHICTE.
KinmpkicTh cTaHIB, IO TIOB’sA3aHi 3 HYKIICAIli€ro, AKi Oyin
IIFPOKO PO3IIOBCIOKEHI HA TIOYATKY CTOJITTS, 3HU3MIACH
Y 3B’S3KY 31 3MEHIIICHHSM BUKOHAHHSA IIi€1 POy PH 3a-
BISIKM YIOCKOHAJICHHIO XipypridHUX METONIB Ta KOHTP-
OJIIO CETICHCY 3a TOTIOMOTO0 aHTHOioTHKIB [13].

Pociifcbke BTOprHEHHS B YKpaiHy, po3rodare B JIOTO-
My 2022 poKy, COpUYMHUIO YHCIICHHI TPaBMH O4YeH Biii-
CHKOBOCITYKOOBIIIB, @ TAaKOXK ITUBUIEHOTO HACEJTICHHS, IO
CTBOPIOE CEPHO3HY eMiIeMiOIOTIUHY 3arpo3y, MOB'I3aHy 3
BTPATOIO 30py Ta IHBAIIAM3AIEI0 YPaKCHUK. X0da KOH-
(ITiKT TpUBa€ BXKE TIOHA TPU POKHU, BUUEPITHA iH(POpMAITis
1010 MacITabiB TpaBM O4el, OTPIMAHUX ITiJT Yac BiifHH B
VYkpaini, 3anumaetscst oomexeroro [ 14]. Jleski icropuani
JIaHi CBiqJaTh PO TEHICHIIIIO 0 3pOCTaHHS MOIIHPEHOC-
Ti TpaBM OdYei, X0Ua IIi pe3ybTaTh 3 ONIIAY Ha JDKepela
moTpeOyroTh obepexHoi iHTepmperarii. [1eBHI HayKoBi
JaHi CBiTYaTh, IO YAaCTOTa TPaBM OUYEH B YKpaTHCHKIIX
rxoH(mikTax xomuBanacs Bix 0,65% min wac Kpumcebkoi Bi-
itan B 1850-x pp. o 7,0—14,0% mig yac AHTUTEpPOPHCTHY-
HO1 omeparrii Ha cxomi Ykpainu B 2014 p. [14, 15].

Merta po6otu. JlocmimnTi TMHAMIKY TOKa3HHUKIB iHBa-
JAHOCTI cepell JOPOCIIOro Ta Ipare31aTHOTO HACEICHHS
BHACIIJIOK O(TaTBFMOJNOTIYHUX 3aXBOPIOBAHb 1 TPABM Op-
raHa 30py B YKpaiHi Ta iX 0COOMHBOCTI B yMOBaX BOEHHO-
TO CTaHy.

Marepianu Ta MeTOoAu AocnigxeHb

Pobora € (parMeHTOM HayKOBO-AOCITITHOI POOOTH
(HJP) xadenpu mMeanko-comiaabHOI eKCIIEPTH3H 1 peadi-
mitarii JIHIMPOBCHKOTO JEPKABHOTO MEIWYHOTO YHiBEp-

CUTETY «YIOCKOHAJICHHS HAyKOBO-METOIMYHMX IiIXOMIB
IO BU3HAUCHHS KPUTEPiiB BU3HAYCHHS O3HAK CTIHKOI He-
TIpare3qaTHOCTI, ONTHMI3alii mporpaM peadimiTamii XBo-
pux Ta ocib 3 iHBaTIIHICTIO» (IepKaBHUNA peecTpariiitauii
Ne 0124U005028; tepminnm BukoHaHHS: 2025-2028 pp.).
Jocnimkennas nmpoBonuny Ha 0a3i Jlep:kaBHOI ycTaHOBU
«YKpaTHCHKUH NepyKaBHUHA HAyKOBO-IOCTIIHUI iHCTUTYT
MeINKO-COIlialbHUX Tpo0ieM iHBamigHOCTI MiHicTepcTBa
OXOPOHH 37I0POB’ ST YKpaTHm».

JocmimKkeHHs 32 CBOIM BHIOM OyII0 OJHOIICHTPOBUM,
KOTOPTHUM 1 CKIIaJajocs 3 NIBOX eTamiB. Ha meprromy
eTarli PeTPOCHEKTUBHO BHBYAIN TTOKA3HUKH IEPBUHHOI
iHBaMiTHOCTI B YKpaiHi 3TiHO 3i 3BiTaMH 00JaCHUX IICH-
TpiB Memmko-comianpHOi ekcnepTm3u (MCE) BmpomoBxk
2019-2024 poxkis [16-20], Ha ApyroMy eTarri morauoIe-
HO aHaJI3yBaJMCsS MEIMKO-COLIaThHI €KCIIEPTHI CIpaBU
(dpopma 088/0) 831 marmienta B 2024 p. (po3momin mari-
€HTIB 32 rpynamu inBanigHocti: I rpyma — 20,7%; 11 rpy-
ma — 22,5%; III rpyna — 56,8%). Kpurepii BKirodeHHS:
BCTAHOBJICHHS TAII€HTY i3 3aXBOPIOBaHHAMHU a00 TpaB-
MO0 OYeH TPYITH 1HBAJITHOCTI 3a TOCIIIKYBaHUHN TTEPiof.
Kpurepii BUKIIIOUCHHS: HE BCTAHOBJICHHS MAII€HTY TPYIH
IHBAITHOCTI TP 3BEPHEHHI 710 0(pTaTbMOIOTIYHAX KOMi-
ciit MCE 3a gocuimxyBanuii epion. Kpurepisimu iHBamix-
HOCTI BBOYKAJIMCS CTiHKi (YHKITIOHATBHI IOPYIICHHS 30py
1 TIOB’s3aHI 3 HUMH OOMEKEHHS KPHUTEPIiB JKUTTEIISITb-
HOCTI BHACJIIOK 3aXBOPIOBAHb 200 TPaBM, SIKi IPU3BOIATH
IO COIiaThbHOI HEJOCTATHOCTI Ta MOTPEOYIOTh TOTIOMOTH
JIep>KaBH, 3TIAHO 3 JIep)KaBHUMH HOPMATHBHHMH JOKY-
MEHTaMH, IO Jis7IM Ha MOMEHT ITPOBEICHHS TOCIIIKESHHS
[21]. ®yHKITIOHANBHI TOPYIICHAS 30PY OMICYBAINCS Me-
JUYHAMH KPUTEPISIMH, OCHOBHUMH 3 SIKUX € HMOPYIICHHS
TOCTPOTH 1 TIOJIA 30DY.

B mocnimkeni BUBUaiacs fMHaMika CTaTUCTHYHUX I10-
Ka3HMKIB TIEPBUHHOI 1HBAJIIHOCTI BHACIIJIOK 3aXBOPIO-
BaHb 1 TPaBM OpraHa 30py Cepest JOPOCIIOTo Ta Mpale3aar-
HOTr0 HaceJeHHs — aOCOMIOTHOI KITBKOCTI, IHTEHCHBHOIO
MTOKAa3HUKA PO3MOBCIOKEHOCTI TEPBUHHOI 1HBAJITHOCTI
(ma 10 Twmc. HaceneHHs), MUTOMOI Bard (y TPOICHTaX).
Po3paxyHOK mOKa3HMKa IEPBUHHOI IHBANITHOCTI 3mil-
CHIOBaBCS 3a (hOPMYIIOIO: KITBKICTh TIEPBHHHO BCTaHOB-
JICHUX BHIIA/IKIB 1HBAJITHOCTI/KUTBKICTh XKHUTETIB YKpaiHU
i MHOkeHHS Ha KoHCTaHTy (10 000). YV 3B’s3Ky 3 0roJ0-
meHHsM 24 mrotoro 2022 p. B YKpaiHi BOEHHOTO CTaHY,
JlepaBHOIO CITy’)KOOIO0 CTaTUCTHKHA OyJI0 NpPU3YIHHEHO
My OITiKaIlifo JaHUX MO0 AeMorpadiqHol cuTyarii B Ykpa-
Hi, TOMy MU IIpH PO3PaXyHKY MMOKa3HUKA ITEPBUHHOI iHBa-
JTHOCTI KOPHCTYBAJICh OCTAHHIMH JOCTYITHIMH CTATHC-
TUYHAMH TaHUMH y po3pi3i obmacTeil YkpaiHu cTaHOM Ha
01.01.2022 p.

JloCiKeHHST TTPOBEICHO 3 JOTPUMAHHAM OCHOBHHX
HOpM OioeTWKH Ta BUMOT [ enmbCiHCBKOI nexmaparii mpo
TipaBa JIOAWHU Ta OiomenuuuHy (1977) i BiImoBiqHUX 3a-
KOHIB YKpaiHU.

[TpencTaBiaeHHS CTATHCTHYHMX JAHUX HMPOBOIHIIOCS 3
BUKOPHCTAaHHAM JiNeH3iiHnx mporpam Microsoft Office
Professional 2019.
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Pe3ynkratn

[HBanmigHICTE BHACTINIOK TpaBM OpraHa 30py IOILIb-
HO pO3MIIAATH 3 TO3UII BUBUCHHS B3a€MOIIOB’SI3aHHIX
MTOKAa3HHUKIB PO3MOBCIOMKCHOCTI Ta TIOMIKMPEHOCTI iHBa-
JAHOCTI BHACTIMOK TPaBM Ta IHBAJIITHOCTI BHACIIIOK
0 TaTBEMOJIOTI9HOI TATOJIOTI] B IILIIOMY.

Pesymipratu mpoBeIeHOTO JOCTIIHKESHHS MTOKa3allH, 110
B 2019 p. B Ykpaini Bnepie Oylo BU3HAHO iHBaJigaMu
BHACIIOK odrampmonorigaoi marornorii 4043 ocobwu, mo
BIJINIOBiJaJIO iIHTEHCHBHOMY TTOKa3HUKY 1,3 Ha 10 THC. M0-
pocioro HaceneHHs. Bopoposx 2019-2021 pp. ueid no-
Ka3HUK MaB TEHJICHIIO 10 3HMKeHHs 1 ctaHoBuB 1,0 Ha
10 tuc. y 2020 p. (3234 ocobu, 3MEHIICHHS KITBKOCTI Ha
20,1% nopisusHO 3 2019 p.) Ta 1,2 Ha 10 THC. Y 2021 p.
(3578 ocib, 3meHmenHs kimpkocTi Ha 10,1% mopiBHSIHO 3
2019 p.).

BripomoBx HACTYyMHUX POKIB IMCIA MOYATKy pPOCiid-
ChKOi BOEHHOi arpecii mpoTm YKpaiHH crocTepiranocs
3HA4YHE 3pPOCTaHHS KITBKOCTI 0Ci0 3 IHBANiIHICTIO BHA-
ciimok odrameMornoriynoi martonorii 1o 5429 B 2022 p.,
o craHoswio 1,8 Ha 10 Tuc. nopocioro HaceneHHs. Lle
BIJINIOBiJaJI0 TOCTOBIPHOMY ITiJBUINECHHIO MMOKa3HUKA Ha

51,7% mopisastHO 3 2021 p. ¥V 2023 p. Ta 2024 p. mokaz-
HUK TICpBUHHOI iHBaIiAHOCTI cTaHoBUB 3,0 Ha 10 THC. MO-
pocnoro HacesneHHs 3 poctoMm 70,0% mopiBHsIHO 3 2022 p.
Ta'y 3 pasu Oinbine y mopiBHsHI 3 2020 p. (puc. 1, 2).

IIpu mopiBHSAHHI CepeTHBOTO MOKA3HUKA IEPBUHHOI iH-
BaJIiTHOCTI BHACHITOK O TaIBFMOJIOTIYHOI ITATOJIOTI1 cepen
JIOPOCTIOTO HaceneHHs B Ykpaini y 2024 p. 3 moka3sHUKaMu
B perioHax KpaiHU BU3HAYEHO, [0 iIHTEHCUBHUH MTOKa3HIK
OyB BHIIE cepeaHboro piBHA B IBaHO-DpaHKIBCHKiH (5,5
Ha 10 tuc.), Binauuekiit (4,8 Ha 10 trc.), Onechkiit (4,8
Ha 10 tuc.), YepHniriBeokiit (4,2 mHa 10 Tuc.), [TonTaBchkiit
(4,1 Ha 10 THC.) 0OMACTSIX; TOKA3HUKH HIDKYE CEPETHBO-
ro piBHA Bu3HaueHo B Jlyrancekiif (0,2 Ha 10 THC.), Xep-
concepkiit (0,5 Ha 10 Tuc.), Honenpkii (0,7 Ha 10 THC.),
XwmenpHunpKi# (1,7 za 10 THC.), XapkiBebkii (2,5 Ha 10
THC.) oOmacTsx Ta M. Kuesi (2,4 Ha 10 Tuc.).

BaxmuBUM MOKa3HUKOM 1HBAJITHOCTI MO0 O(TaNb-
MOJIOTIYHOI ITaTOIOTI € TOKa3HUK 1HBAJIITHOCTI BHACTIIOK
TpaBM oka. Tak, cepex mopocmoro HaceneHHS B 2019 p.
ocobaMy 3 IHBaNIJHICTIO BHACHIJOK TPaBM OKa OyJo BHU-
3HaHO 562 0co0u, IO BiAMOBiTaJI0 IHTCHCHBHOMY TIOKa3-
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10000 i i
.. KicTb 0cib BnepLue BU3HaHMX ocobamu
2 3 iHBanigHIiCTI0O BHACNigoK odTanbmo-
z 8000 noriuHoi natonorii B Ykpaii 3a nepiog
.g 7000 2019 — 2024 pp. cepen Aopocnoro i
§ 6000 npaLesfaTHOro HaceneHHs
‘™ 5000
o
S 4000
£ 3000
'z
E 2000
< 1000
0
2019 2020 2021 2022 2023 2024
Pokn
= [lopocne HaceneHHn ==[lpaue3naTHe HaceNeHHA
Puc. 2. IHTEHCMBHI NOKasHWKM iHBa-
. 3 3 nigHocTi  BHacnigok  odTanbmono-
= ] ] riyHoi natororii B YkpaiHi 3a nepioa
E 5 24 2019 — 2024 pp. cepeq [OPOCAOrO i
T i npaue3naTHOro HaceneHHs
x
: 1,8 1,8
m
e
o 1,4
£ 13 1,2 1,2 13
s | \I
=
[
=
Q
-
(1]
=
E
2019 2020 2021 2022 2023 2024
Pokn
O Aopocne HaceneHHsa @ Mpaue3aarHe HaceNeHHA

80



ISSN 3083-7197 (Print) ISSN 3083-7200 (Online) | Ukrainian Journal of Ophthalmology | 2026 | January-February | Number 1 (528)

HuKy iHBamigHOCTI 0,2 Ha 10 THC.; B 2020 p. — 435 0cCi0
(0,1 ma 10 Tuc. ); B 2021 p. — 380 (0,1 na 10 Tunc.); B 2022
p-—510 (0,2 Ha 10 Trc.); B 2023 p. — 928 (0,3 Ha 10 THC.);
B 2024 p. — 831 (0,3 ma 10 THC.) (puC. 3, 4). OTXE, iIHTCH-
CUBHHI ITOKa3HUK iHBAJIITHOCTI BHACIIIOK TPaBM OKa ce-
eI ZOpOCIIOTo HACENICHHS Y BOEHHUH Tepiof 301IbIIHIBCS
mpakTugHo B 3,0 pasu.

Cepen mpamne3natHoro HaceneHHS B 2019 p. ocobamu
3 1HBaJIIHICTIO BHACTIIOK TpaBM OKa Oyio Bu3HaHO 491
0co0y, 110 BigIOBigaN0 iIHTCHCHBHOMY MOKa3HUKY iHBa-
migaocTi 0,2 Ha 10 Tic. HaceneHHs; B 2020 p. — 444 oco-
6u (0,2 ma 10 Tuc. ); 8 2021 p. — 344 (0,2 ma 10 THC.); B
2022 p. — 464 (0,2 ma 10 Tuc.); 8 2023 p. — 831 (0,4 na 10
tnc.); B 2024 p. — 781 (0,4 Ha 10 THC.) (pHC. 3, 4). OTXeE,
IHTCHCUBHUM TTOKa3HUK I1HBAJITHOCTI BHACTIOK TpPaBM
OKa cepell Mpale3[aTHOT0 HACEICHHs Y BOEHHHH Mepioj
30LTBIIUBCS TPAKTUYHO B 2,0 pasu.

TakuMm 9MHOM, PE3yIIBTATH JI0CITIHKSHHS IEPEKOHIUBO
CBIUaTh PO JOCTOBIpHE IIiABHUIICHHS PiBHS IIEPBHHHOT
IHBaTITHOCTI BHACITIZIOK TPAaBM OKa BIPOJOBXK MEPiOy BO-
€HHOTO CTaHy B YKpaiHi K cepel JOPOCIOoro, TaK i cepen
MpaIe3[aTHOrO HACEICHHSL.

[Ipu po3miaai perioHaTBPHUX OCOOMMBOCTEH IHTEH-
CHUBHOTO TIOKa3HHKAa TIEPBUHHOI iHBAJIAHOCTI BHACITIIOK
TpaBM oka y 2024 p. BHSABICHO HACTYIHI OCOOIHBOCTI.
[Toxa3HMKKM BUIIE CEPEIHBOTO PIBHA CEpex JO0POCIIOro
HaceneHHs BU3Ha4eHo y JKutomupcerkiit (0,9 Ha 10 Tuc.),
Huinporerposceskiii (0,7 va 10 Tuc.), Mukonaiseskii (0,6
Ha 10 tuc.), KipoBorpazacekiii (0,6 Ha 10 Tuc.) i Onecpkiit
(0,5 Ha 10 TrC.) 00MaCTAX; MOKA3HUKH HIKYE CEPETHBOTO
piBHA Br3HaueHO B 3amopispkiid (0,01 mHa 10 Tuc.), Hone-
upkiit (0,03 ma 10 tic.), Xepconcskiit (0,05 na 10 Trc.) Ta
IBano-®pankiscrkiit (0,05 ma 10 Trc.) oOmacTsx.

PesysipraTamu JOCIHIKEHHS BU3HAYEHO, IO TSDKKICTH
TIATOJIOT1, IIT0 MTPU3BOAMIA IO BCTAHOBJICHHS 1HBAiTHOC-
Ti, Y BOEHHUH 9ac Takox 3pocia. Tak, gacTka ocib 3 iH-
BamigHicTio Il rpynu B moBoeHHmit gac (2019-2022 pp.)
cranoBmia Bix 63,4% mo 71,5%, Toxi six B 2023 1 2024 pp.
He mepesuiysana 56,8%. ITuroma wactuna oci6 II rpy-
I B JOBOEHHUH Yyac craHoBmia Bix 14,9% mo 17,6%, a B
2023 i 2024 pp. uigBummmacs mo 21,5-22,5%. Iluroma
Bara oci0 3 iHBamiAHICTIO | TPYIH TakoX IMiABHIIMIACS 3
11,9% y 2020 p. mo 24,2% y 2023 p. O1xe, muTOMa Bara
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oci6 3 imBamigHicTO | Ta Il rpym B yMOBaxX BOEHHOTO CTaHy
30uTpIIIacs mo 41,7% mnopiBastHO 3 29,5%.

BaxnnBo MiIKPECIUTH TaKOXK, M0 B AOCHTIHKEHHI BHU-
3HAYEHO, M0 MOKAa3HWK TIEPBUHHOI iHBANITHOCTI BHACII-
1ok ciinotu B 2023 p. caras piBas 1,4 Ha 10 THC. MOpOC-
moro HaceneHHs (9238 ocib); B 2024 p. — 1,0 (9230 ocib).
Le BiAmOBiZamO MOBOEHHUM TOKAa3HUKAM PO3IOBCIOIKE-
HOCTI 1HBaJIiTHOCTI cepel JOPOCIOro HaCeICHHS 3 Pi3HH-
MH (BciMa) CTYIICHSAMH 3HIKCHHS 30Dy, IO MOSICHIOBAIO
3pOCTaHHS TOKAa3HUKA TSDKKOCTI CTaHIB, SIKi TMPU3BOIIIN
JI0 IHBAJIITHOCTI B IIEPio]l BOEHHUX JIiHA.

IIMo crocyeTbcs MOKa3HWKA TEPBUHHOI 1HBAJITHOCTI
BHACIIJIOK CIITIOTH cepel Mpare3aaTHOrO HACEICHHS, TO
B 2023 p. mei moka3HUK B aOCONMFOTHUX ITH(pax CTAHOBUB
1692 ocobu, mo Bignosizano 0,8 xHa 10 THC. HaceIeHHST;
a 2024 p. — 1338 oci6, mo Biamosixano 0,6 Ha 10 THC. Ta
TIEPEBUIIIYBAIO aHAJIOTIYHI TOKA3HUKH JTOBOEHHOTO Tepi-
ony B 2,5 pasa.

O6rosopeHHA

B nonepesiHiX TOBOEHHNX BITYN3HSIHHUX JOCIIHKEHHAX
MIPOJIEMOHCTPOBAHO, IO TOKa3HWKM NEPBUHHOI HBAJIJI-
HOCTI BHACIHIJOK O(PTaIEMOJIOTIYHOI maToorii B YkpaiHi
HOCWJIN CTaOUIBHUH XapakTep 1 CTAHOBHIIHM B CEPEIHBO-
My cepen gopocioro Hacenenus 1,2—1,3 na 10 tuc.; ce-
pen mpamnesgatHoro HacenmeHHs — 1,2—1,4 Ha 10 THC. [1,
8, 16-20].

B mposeneHOMY MOCIIKEHHI BU3HAYEHO HETATHBHY
TEHCHIIIIO JI0 TOTipPIICHHS MMOKa3HUKIB IEPBUHHOI iHBa-
JAHOCTI BHACTIIOK O()TaTbMOJIOTIYHOT TATONOTIi, B TOMY
YHCTIi 1 BHACIIIOK TPaBM OKa, 110 00YMOBJICHO BiiiCEKOBH-
MU JisiMu Ha TepuTopii Ykpaian. 3a nepion 2022-2024 pp.
MTOKAa3HHUK TICPBUHHO BH3HAHUX 0COOAMHU 3 1HBAJIiTHICTIO
BHACIIJIOK 0(pTaTBbMOJIOTIYHOT ITATOJIOTIT cepell TOPOCIOro
HaceseHHs ckiaB 1,8-3,0 Ha 10 Tuc. HaceneHHs, 1110 nepe-
BHIIMJIO aHAJIOTIYHUH MOKa3HUK 3a nepion 2019-2022 pp.
MaiiXke y Tpu pasu.

[TpoanaizoBaHO TUHAMIKY MTOKa3HUKA IMUTOMOI Bark
0ci0 3 IHBAJNIJHICTIO BHACTIIOK TPaBM OKa cepenm ocibd 3
IHBANIITHICTIO BiJ yCiX MPUYUH MOpYIIeHb 30py. Llei mo-
Ka3HUK y moBoeHHHH mepiox 2019-2021 pp. B cepenHbo-
My craHoBUB 12%, y BOEHHHWI mepion BinMiueHe 3MEH-
meHHst acTku TpasM 1o 10,6% y 2022 p.; 9,4% y 2023
p. Ta 10,1% y 2024 p. Ane noTpiOHO MiIKPECINUTH, IO
B a0CONFOTHUX HU(pax BU3HAYAIIACS YiTKA TSHACHIIIS 10
MABUIIEHHS KIJIBKOCTI BU3HAHUX 0CcOo0aMM 3 1HBaJIiIHIC-
TIO BHACIIZIOK TpaBM oka: 831 ocoba y 2024 p. mopiBHSIHO
3 380 ocobamu B 2021 p. OTxe, B abcomoTHUX nudpax
KUTBKICTB 0CI0 3 IHBaNiTHICTIO BHACIIIOK TPaBM OKa Y BO-
€HHHUU TIepion miABHIIIIACh y 2,2 pa3a, IOPIBHIHO 3 J0-
BOEHHHMH MTOKAa3HUKAMH.

BusnadeHo, M0 KITBKICTh TSHKKUX 0(TaIbMOIOTIIHIX
3aXBOPIOBAHb 1 TPaBM, IO MIPU3BOIIIIHN 10 iHBAJITHOCTI, ¥
BOEHHUI "ac 3pocia. Tak, muToMa Bara JItonei, ki He Mo-
VM caMOOOCITyTOBYBATHCH 1 TOTPeOyBai CTOPOHHBOT 10~
momoru (I ta Il rpymm iHBadimHOCTI), B yMOBaxX BOEHHOTO
CTaHy CTaHOBWJIA MTPAKTHYHO MOJIOBHHY BiJ BCIX BIEpIIE

BH3HAHUX 0cO00aMU 3 1HBAJIIHICTIO, TOJI K B JJOBOCHHUI
nepioz 1eit moka3HuK He nepesuirysas 30%.

OTpuMaHi B JOCTIKEHHI pe3ynbTaTé BimoOpaka-
IOTBCSI Ta TMIATBEPIKYIOTHCS IHIIAMH BITYH3HAHUMHU
JOCTIDKCHHSAMH TIIO0 PO3IOBCIOPKEHOCTI 1 TSDKKOCTI
0(TaTFMONIOTIYHUX 3aXBOPIOBAHB 1 TPAaBM OKa B YMOBAax
BiliCBKOBOTO CcTaHy [ 14, 15].

BaxxmBo 3a3raunTh, mo 3 1 cigasg 2025 p. B Ykpaini
BimOymacs pehopmMa cHCTEMH MEIUKO-COIiaIbHOI eKCIep-
TH3W, BHACIIOK 9OTO (YHKIII MEIUKO-COIIaIbHUX EKC-
MIEPTHUX KOMICiH, IKi BCTAHOBIIIOBAJIN CTaTyC iHBAIIiTHOC-
Ti 1 HaIaBaJIA CTATUCTHYHI 3BiTH, TIEPEIAHO IO eKCIIEPTHIX
KOMICIiif 3 THTaHp OILIHIOBAaHHS MOBCSKICHHOTO (PYHKITIO-
HyBaHHS Ha 0a3i 3aKIaiB OXOPOHU 3I0POB’S KIACTEPHO-
TO Ta HaJKJIACTEPHOTO PiBHIB. BpaxoByroun akTyaabHICTH
0 TaTBFMOIOTIYHOI TTATONOTIi, Y TOMY YHCIIi TPaBM OKa B
YMOBaX BOEHHOTO CTaHy, BBAXKAEMO JIOLILHIM ITOAITBIIE
MPOJOBKEHHSI HAYKOBUX JIOCII/DKEHb I[O0 MOKa3HHKIB
IHBATIIHOCTI 3 IO3HII HOBHX 3aKOHOIABUMX ITOJIOKEHD
olomncuxocormianbHol  MozAeni  1HBamigHOCTI. [lomambri
JOCTIDKEeHHS TIOBUHHI OyTH 30CepekeHi Ha BH3HAYCHHI
HAMOLIBII Ji€BUX pealimiTamifHUX 3aXOIiB Ta METOIHK
IIO/I0 3arro0iraHHs 1HBAITHOCTI BHACIIZIOK OPTaIEMOIO-
TIYHOI MATOJIOTi1, 30KpeMa TpaBM OKa.

3aknyeHHs

1. Pe3ympraTté MpOBENEHOTO MOCIIIKCHHS IEPEKOH-
JINBO JTOBEJN 3HAYHWUNA HETaTMBHUMN BIUIMB BIMCHKOBUX i
Ha TepuTopii YkpaiHi BHACTIOK POCiHiChKOI arpecii Ha iH-
TEHCHBHI MMOKa3HUKH MEPBUHHOI IHBANITHOCTI BHACIIIOK
0 TaTBFMOJIOTIYHOI MATOJOTI], B TOMY YHCIi i BHACHTIIOK
TpaBM oka. Tax, 3a mepion 2022—-2024 pp. MOKa3HUK Tep-
BHHHO BHU3HAHMUX OCI0O 3 IHBaJIIJHICTIO BHACHIIOK 3aXBO-
PIOBaHb OKa cepes J0pOocioro HaceiaeHHs ckiaB 1,8-3,0
Ha 10 Tuc. HaceneHHsl, EPEBUILMBILIY LIEW TOKa3HUK Maii-
JKe y TPH pa3u y HOpiBHSHHI 3 mepiogom 2019-2022 pp.
Takox BTpHUUI 32 MEPiol BOEHHOTO CTaHy 301IBIIUBCS 10~
Ka3HUK BIIEpIe BU3HAHUX 0co0aMM 3 iHBANiTHICTIO BHa-
CITiJTOK TPaBM OKa.

2. JochimKeHHSM BU3HAYCHO, 1[0 B YMOBaX BOEHHOTO
CTaHy 30LIBINMIIACS MHATOMA Bara TSHKKOI O(TaIbMOIO-
TIYHOT MATOJIOTIi, BKIFOUAIOUN TPaBMHU OKa i crminoTty. Tak,
MTUTOMA Bara oci0 3 iHBAJITHICTIO cepe JOPOCIOro Hace-
nenns | ta Il rpym iHBaTiTHOCTI 32 TIEPio]] BOEHHOTO CTaHY
30inpmmacs B 1,5 pasu MOpiBHSHO 3 MUPHHUMHE JTOBOEH-
HUMH POKaMH, [0 MOXKHA TOSCHHUTH TaK 3BAHOI «IIpPHU-
XOBaHOIO 1HBAJIIHICTIO», OOYMOBICHOIO CaMe BOEHHHUM
CTaHOM. BakIMBO, IO PO3MOBCIOHKEHICTh 1HBAITHOCTI
BHACITIZIOK TPaBM OKa Oylla BHIIOIO cepeq] Mpare3aaTHOro
HaCeJICHHs Ta CTAHOBWJIA y BoeHHUH niepion 0,4 mpotu 0,3
Ha 10 THC. cepen mopocnoro HaceneHHs. [lokasHUK Tep-
BUHHOI 1HBAJIJHOCTI BHACTIIOK CIIMOTH Cepel Mpares-
JTATHOTO HACEJCHHS Y BOEHHMH 1epiox cranoBuB 0,6-0,8
Ha 10 THC., 0 TepeBUITYBAI0 aHAIOTIYHAN IMOKa3HUK J0-
BOEHHOTO TIepioay B 2,5 pasa.

3. Pe3ynmpraTé BU3HAYCHHS PETiOHAIBHUX 0COOIHMBOC-
Tell IHTCHCHBHUX TOKA3HUKIB TEPBHUHHOI IHBAITHOCTI
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JOBEJH, IO HAWHMKYI piBHI IHTCHCHBHUX ITOKa3HHKIB
TIePBUHHOI 1HBAJITHOCTI BHACIIIOK SK TPaBM OKa, TaK i
0(pTaTHPMONIOTIYHUX 3aXBOPIOBAHD BH3HAYCHO B PETiOHAX,
Jle BeNWCs akTUBHI OoroBi mii. Jaunuii ¢axt Moxe OyTh
00yMOBJICHO TIEBHIMH OPTaHi3aIlifHIMHU OCOOIHUBOCTIMHI
pOoOOTH eKCIIepTHIX KOMiCiif B YMOBaX ITOOBKEHOTO Yacy
KOMEHJIaHTCHKOT FOJMHY Ta YaCTUMH TPHBOTaMH, a TAKOXK
y 3B’S13Ky 31 3MEHIICHHSIM HaceIleHHs Ha ()OHI BUMYIICHOT
Mirpariii B 0e3meyHi perioHu.

ABTOPCbLKUIA BHECOK

BapuBoHunk [1.B. — po3pobka koHLUenLii, NPOEKTYBaHHS,
aHanis gaHux, popmynoBaHHS BUCHOBKIB, pedaryBaHHs py-
konwucy; bopucosa |. C. — po3pobka KoHUenLii, NPOEKTYBaHHS,
30ip gaHux Ta NpoBeaeHHs OOCNIMXKEHHS, iHTeprpeTauia aa-
HUX, HanucaHHsA pykonucy; Acbko J1. . — po3pobka KoHuen-
LT, NPOEKTYBaHHS, NPOBEAEHHSI [OCNIAKEHHS, iHTepnpeTauis
nanux; AnicdpaHoB |. C. — npoBeAeHHs OOCHIOXKEHHS, iHTep-
npetauia gaHux, nigrotoBka pykonucy; Konay K. [O. — 36ip
NepBMHHUX aHMX Ta iX aHani3. Yci aBTopu npoaHanisysanmu
pe3ynsTaTi Ta NOroAunuM KiHLEBUIN BapiaHT pykonucy.

BigmoBa Big BignoBiganbHoOCTI

ABTOpY 3asBNS0Tb, LLO BUCIOBMEHI Y NOAaHIn cTaTTi AyM-
KM € iX BrlacHMMM, a He OiLiNHOI NO3MLIED YCTaHOBM.

KoHdnikTu iHTepeciB

ABTOpPM HE MaKTb XXOAHOrO AINCHOMO YM MOTEHLINHOIO
KOHpnikTy iHTepeciB (iHaHCOBMX, NepcoHanbHUX, npode-
CIIHMX Ta iHLWKX iHTepeciB), AKi MOrMX 6 BAANHYTU Ha AYMKY
Loao npegmMerta um Matepianie, BUKNaaeHnx Ta 06rosoptoBa-
HUX B OOCHIAXKEHHI.

3asBa npo AOTPUMAaHHA €TUYHUX HOPM

Lle pocnigpxeHHs npoBogunocs 3 ydvacTtio nogen. Bci
yYacHUKM [OCNIMKEHHs nignucany noiHpopmoBaHy 3rofy.
Byno otpumaHo [o3Bin micuesoro KomiteTy 3 Gioetuku. [Jo-
cnigxeHHs 6yno npoBeaeHo 3rigHo 3 MenbCiHCbKO Aeknapa-
uieto. [JocnigkeHHA He BKIOYano ekcnepvMeHTU Ha TBapwu-
Hax.

Oxepena nigTpuMKN:
BigcyTHi.

3asiBa Npo [OCTYMNHICTb AaHUX

[aHi, oTpumaHi Ta npoaHani3oBaHi nig Yac uboro 4ocrii-
[PKEHHS, MOXHa OTpMMaTK y BignosiganbHOro astopa 3a 06-
r'PyHTOBaHMM 3aNnTOM.
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