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Hosikosa B. FO. Ontumizailis KOPEKIii pOTIBKOBOTO aCTUTMATHU3MYy IMpHU
dbakoemynbcudikamii katapaktu. — KpamigikamiiiHa HaykoBa poOoTa Ha IpaBax
PYKOTIHCY.

Huceprariist Ha 3100yTTsI CTymeHsl JokTopa ¢igocodii 3 ramysi 3HaHb 22
OxopoHa 370poB’s 3a cremiaidbHicTIO 222 MenunuHa (HaykoBa CIELIaJIbHICTh
«Od¢ranpmornoris»). — 3anopi3bKuil Jep:kaBHMM MeAuuHui yHiBepcuteT MO3
VYkpainu, 3anopixxs, 2021.

HanionansHuil yHIBEpCUTET OXOpPOHU 310poB’s Ykpainu imeni II. JL
[lTynmuka MO3 Ykpainun, Kuis, 2021.

PoGora Bukonana Ha 0a31 Memuunoro neHtpy TOB «Bizyc», mo €
KIIIHIYHOIO 0a3010 kKapeapu opransmoitorii 3/IMY npotsarom 2017 —2021 pokis.

HucepraiiiiiHe TOCHIDKEHHS TPUCBAYEHE MIABUIICHHIO €(EeKTHUBHOCTI
XIpypriuHOTO JIIKYBaHHS KaTapakTh MUIAXOM PO3pPOOKH CrocoOy OnTuMizalii
METOAy KOpekuUii aHoMmaniil pedpakuii mpu QakoeMylbcH]ikalii KaTapakTd 3
IMITJIAHTAI(I€I0 IHTPAOKYJIIPHOT JIIH3U HA 04YaX 3 POTIBKOBUM aCTUTMATU3MOM.

B poGoti mpoanamizoBaHi pe3yabTaTd MiarHOCTUKHM Ta JikyBaHHsS 105
naiieHTiB (142 oka). PobGoTa ckiagamach 3 JBOX €TamiB: PETPOCIEKTUBHOTO
JOCIIJKEHHS (aHal3 JaHUX MEAMYHUX aMOyJIaTOpHUX KapT XBOPHX 3a Mepiof 3
2011 p. mo 2017 p.) Ta MPOCTIEKTHBHOTO, KOTOPTHOTO, MOJBIMHO BIJKPHUTOTO,
HEepaHI0MI30BaHOTO JociimpkeHns (mepioa 3 2017 p. mo 2021 p.).

[IpoTsiroM BUKOHAaHHS AMCEPTAIIMHOIO JOCHIIKEHHS OYJI0 MPOBEICHO
pO3MOJIIN MAIliEHTIB HAa TpPU TPYNHU B 3aJEKHOCTI BIJ BHUAY OINEPATUBHOIO
BTpYyYaHHS.

Illepwa 2epyna Brmouana oOctexxeHHs 44 mnanieHtiB (59  oueit),
MIPOOTIEPOBAHNX 3 TIPUBOJIY KaTapaKTH Ta CYMMyTHHOTO POTIBKOBOTO aCTUTMATHU3MY
MeTromoM  (hakoemynbcuikaiii  KaTapakTd 3 IMIUIAHTAIlI€El0  TOPUYHOI
1HTpaoKyJsipoi diH3u. Cuia CymyTHbOIO POTIBKOBOIO aCTUTMAaTH3My CTaHOBMJIA
Bix 0,5 11 no 4,25 J1 3a manumu kepatometpii (B cepenabomy 2,05+0,08 JT). Bei

MPOOIIEPOBaHI XBOp1 3 TepIIoi Ipynmu Oyau po3mojiieHI Ha 2 marpynu. B



KOHTpOJIbHY Oynu BimHeceHi 26 mariieHTiB (31 0ko0), me ¢axoemynbcudikamis Ta
imutanTamiss Topuunoi [OJI BuKOHyBamacs 3a CTaHJApTHOIO TEXHIKOIO 0e3
3aCTOCYBaHHS METOAMK, IO MEPEHIKOIKAIOTh POTAIlli ITYYHOTO KPUIITAINKA B
nicisionepatiitnomy nepioai. OcHoBHY miarpymny ckiamu 19 xBopux (28 oueit), 1o
Oyau TpoomnepoBaHi 3a 3alpPOINOHOBAHOI0 HAMH METOJIUKOIO0 3 BUKOPUCTAHHSIM
cioco0y  mpodiIaKTUKM  poTallii  TOPUYHOI  IHTPAOKYJAPHOI  JH3M 3
BUKOPUCTAHHSAM CTaHAAPTHOTO KaIlCyJIbHOTO KUIBIS, SIKHH BIIPI3HIETHCS TUM, 11O
KUIbIIE IMIUTAHTY€ThCS B KalCYJbHMM MIIMIOK TICSA IMIUTAHTAIlli TOPUYHOI
IHTPAOKYJISIPHOI JIIH3WM 1 BCTAHOBJEHHS ii BIJNOBIAHO CHJIBHOIO MEpHJIIaHy Ta
PO3TAIIOBYETHCS MOBEPX TANTHYHUX €JIEMEHTIB MITYYHOTO KPUIITAIAKA.

Jpyey epyny ckinamm 22 mamieHntu (33 oka), IpOONEPOBaHI 32 METOJIOM
bionruka (25 oueit y Tpu eramu, 8 oueil y nBa eranu). Bik marieHTiB KOJIHBaBCS
Bigx 20 go 64 (cepemmiii Bik — 44,51+£2,12 p.). BciMm XBopuM BHKOHaHA
dakoemynbcudikalis Ta IMIUIAHTOBaHA cdepuyHa IHTpAOKyJspHA JIiH3a 3
HACTYITHOIO JIA3ePHOI0 KOPEKIII€I0 POTiBKOBOTO aCTUTMATU3MY.

Tpems epyna. 40 xBopux (50 odeil), SKUM BHUKOHYBaJlIach
(dakoeMmynbcudiKalis KaTapakTH 3 IMIUIAHTALIE€I0 CPEPUYHOI IHTPAOKYJISAPHOT
nia3u. PoriBkoBmii acturmatu3Mm oOctexxenux: Bim 0,5 J mo 3,75 ]I 3a maHmmu
KepaTtomeTpii. 3a JaHWUMH JTOOTEpalliifHOi KepaTOMETpii BCl 04l 3 TPEThOi IpyIu
Oynu mnonauvieHi Ha 4 MATPpynd B 3aJ€XKHOCTI BiJ CTYNEHIO POTiBKOBOTO
acturmatusmy: | miarpyma — acturmatusm jgo + 0,75 (13 oueir, 26 %), Il
niarpymna — acturmatusm Big £ 1,0 mo + 1,5 J1 (13 oueit, 26 %), Il miagrpymna — Bin
+ 1,75 mo £ 2,51 (12 ouei, 24 %), IV miarpyna — acturmarusm Big + 2,75 I i
sutie (12 oueit, 24 %).

I'pynu choiBctaBHI 3a BiKOM Ta cTaTTio. BcimM XxBopuM Oyna BHKOHaHa
bakoemynbcudiKallis KaTapakTH 3 IMIUTAHTAIIIEI0 M SKOI 1HTPAOKYJISIPHOI JIIH3U Ha
anmapari Infiniti ¢ipmu Alcon (CIHIA). TyHenpHuii po3pi3 BUKOHYBaBCS B
mepuaiani 160-180 rpamycis.

Pe3ynbratu omiHIOBaIM NPOTATOM 6 MICSIIIB CLIOCTEPEKEHHSI.



BinnoBigHo 10 po3pobaeHoi mporpaMu - AOCTIIKEHHSI BUKOHAHO B JIEKUIbKA
etamiB. B pe3ynbraTi mpoBeaeHOro aHami3dy JITEpaTypHUX JKEpesl Ha MEpIIOMY
eTarl JOCIIKEHHs y3arajibHEH1 JaHl IOJ0 €TIOJOoTii 1 MaTOTeHEe3y Cy4YacHUX
HiAXOAIB JO JIIKYBaHHA KaTapakTH 3 CYIYTHIM POTiBKOBUM aCTUTMAaTH3MOM.
Buspneno, mo 61m3pko 30 % HaceleHHS B CBITI MaloTh acTurmatusMm Big 0,75 1 1
BUILE, SKUW MPU3BOJUTD J0 CYO'€KTUBHO BITUYTHOTO 3HUKEHHS TOCTPOTH 30py Ta
aKOMOJAIIITHOT acTeHomii micls omepallii B pa3i BIIICYTHOCTI HOro omepaTuBHOT
Kopekilii. Bigomi cmocobu KoOpekiii poriBKOBOIO0 acTUIMaTU3My B  XOJIl
OTIEPAaTUBHOTO JIIKYBaHHS KaTapakTH MalTh CBOi IIepeBard Ta HEIONIKH.
Bukopucranns Topuunux [OJI Ha chorojHi 3aiimae Jiaupyr0dy MO3UIII0 CEPE
BCIX METOIB KOPEKII pOriBKOBOIO aCTUIMAaTWU3My MpHU IUIAHYBAHHI €KCTPAKIi
KaTapakTu. AJie 1Ieid METO] HE 3aBXIH JO3BOJISIE€ OTPUMATH CTaOUTbHUM pe3yabTaT
3 NPUYUHU POTaIlii TOPUYHOI 1HTpaoKyJsipHOi JiH3u. Poramis Topuynux [OJI B
micsonepanifHoMy MepioJii € 1 JJOHWHI OCHOBHOIO NMPUYMHOIO HE3aJ0BOJICHOCTI
pesynbrataMu. B 3B’A3Ky 3 THM, IO KOXXEH 3 BHWINE3a3HAYCHUX METOIB
OTEPATUBHOTO JIIKYBaHHS Ma€ psJ  HEAONIKIB, AaKTyaJIbHUM 3aJUIIA€ThCS
NOJAJIblIE BUBYEHHS €(EKTUBHOCTI 3aCTOCYBaHHS pI3HUX TEXHOJIOTIM st
Kopekiiii acturmatuaaoro kommnoHeHty npu ®EK + I0OJI Ta ix onrumizaris as
JIOCSITHEHHSI MaKCUMAaJIbHOTO pedpakiiifHOTO pe3yibTaTy Ha O4ax 3 POTIBKOBUM
aCTUTMATH3MOM.

Memoro nucepTaliiHoro JOCHTIKCHHS CTalo: MiABHIICHHS €()EeKTHBHOCTI
XIpyprigyHoro JIiKyBaHHsS KaTapaKTH ILIAXOM BH3HAYCHHS ONTHMAIbHOTO METOIY
KOpPEKIlii aHoMamiii pedpakiii Ta po3poOku crmocody mnpodiTaKTUKH POTaIlii
topuunux [OJI mpu dakoemynbcudikaiii KarapakTh Ha OdYax 3 POTIBKOBUM
aCTUTMATH3MOM.

3ae0anns docnioxcenns:

1. BuBUMTHM BIUIMB POTIBKOBOTO aCTUTMAaTH3My Ha pedpakiliiHi pe3yJbTaTu
bakoemynbcudikallii KaTapakTH MPU IMILUIAHTALlT CPEPUIHUX IHTPAOKYIIPHUX

JIH3.



2. BuBuuTH pedpaxiiiiHi NOKa3HUKHA KOPEKIii POriBKOBOTO aCTUTMAaTU3MYy MpH
dakoemynbcudikaiii KaTapakTH 3 IMIUTAHTALIE€I0 TOPUYHOI IHTPAOKYISPHOT
niu3u (I0JI) B panHiii Ta mi3HIN micasionepaniiHui nepioa.

3. IlpoanamizyBatu  pedpakiiiiHi  TOKa3HUKA  KOpEKIii  POTriBKOBOTO
acTurmMatusMy npu (akoemysiabcudikaiii KaTapakTH LIUITXOM ONEPATHUBHOTO
JiKyBaHHS 3a MeToioM «bionTuka» B paHHINH Ta Mi3HIN MicasonepaiiHui
nepio.

4, TlpoBecTn TIOpIBHSUIBHUN aHali3 pedpakiiiHUX IMOKa3HUKIB  KOPEKIli
POTIBKOBOTO  acCTUTMaTu3My npu  (pakoemyibcudikamii KaTapakTd 3
iMmtanTamiero TopuuHoi [OJI 3 moka3sHUKaMu XBOpHUX, MPOOINEPOBAHMUX 32
mMeTooM «bionTukay.

5. OuiHMTH e(QEeKTUBHICTh YAOCKOHAJIIEHOTO METOAy (akoeMysibcU(IKalil
KaTapakTH 3 KOPEKLIEI0 CYMYyTHHOI'O POTIBKOBOIO aCTUIMaTH3My y BHIJISIIL
npoUIaKTUKM ~ poTamii  TOPUYHUX  IHTPAOKYJSAPHUX  JIH3  TICHA
dbakoemynbcudikaiii KaTapakTH Ha O4yax 3 POTIBKOBUM aCTUTMATH3MOM 3

BUKOPUCTAHHSAM CTaHJIAPTHOTO KaTCyJIbHOTO KUTBIIS.

06 ’exm docniddcennsi — Karapakra, acturmaru3m (MKX10: H.25.0; H52.2)

Ilpeomem Oocniosxcennss — (QYHKIIOHAIBbHI, OlOMETPUYHI TIOKA3HHKH,
MOKAa3HUKHU pedpakTomMeTpii, MOKAa3HUKHU KepaToMeTpii, MOKA3HUKHU
Keparoronorpadii, TocTpoTa 30pYy, IOKA3HUKU €XO00iOMeTpii, MOKa3HUKU
abepomeTpii, exobioMeTpii, ONTUYHOI KOTEepeHTHOI ToMorpadii mepeaTHHOTO
BIJIPI3KY OKa, PO3PAXYHKY 1HTPAOKYJISIPHOT JIIH3H.

Memoou  Odocniddicenna:  craHmapTHI  OPTaIbMOJIOTIUHI  (BI3OMETpIs,
aBTOpe(paKTOKEPaATOMETPis, O10MIKpOCKOITiS, npsma 0 TaTbEMOCKOTIIS,
TOHOMETpIs, MEepUMETpis), KepaToronorpadis 3 maxiMmerpiero, abepomerpis, A-
CKaHyBaHHS, OINTWYHAa KOTEpEHTHa Tomorpadis MEepeaIHbOTO BIIPI3KY OKa,
eHJoTelanbHa MIKPOCKOIisl, ONTHYHA Ol0METpisi, CTATUCTUYHI METOIu O0OpOOKH
iH}opMmarii.

Haykosa nosuzna ompumanux pesynbmamig. Po3mmpeHi HaykoBi JaHi

BIUIUBY  POTIBKOBOTO  acCTUTMAaTHU3My  Ha  pedpakuiiiHi  pe3ynbTaTu



dakoemynbcudikaiii KaTapakTH MpHU IMIUIaHTalli CPEPUUYHHMX IHTPAOKYIISIPHUX
JiH3. BcTaHOBi€HO, IO HASBHICTH BUCXIAHOTO JOOMEPALIHOTO POTiBKOBOTO
acturmMatu3my Oumpme  HiX 0,75 JI, morpebye imIuiaHTaiii  TOPUYHOT
THTPAOKYJISIPHOT JIIH3W UM TUIAHYBAHHS KOPEKIlii aCTUTMATU3MYy 3 BUKOPHCTAHHIM
IHIIOTO MeToAy. Y TMaIli€HTIB 3 MATPYNd JOCHIHDKEHHS 3  BHCXIJIHUM
acturmatuzmMoM 1o 0,75]1 HekoperoBana roctpora 30py ckiana 0,89+0,04
(p<0,05), 3 mmmiaapuyHOIO Kopekiiero - 0,97+0,01 (p<0,05). Ilpu BuUCXimHUX
3HAQYEHHSAX POriBKOBoOro acturmatusmy Bin 0,75 J1 mo 2,75 ]| BcTaHOBIEHO, 110 B
noJIoBUHI BUNAJAKIB (46 %-58 % 3 udncia mpoomnepoBaHMX) MICHS ONMEPATUBHOTO
JIKYBaHHS 3 IMIUIAHTALI€I0 CPEPUYHOIO IMITYYHOTO KPHUIUTAIUKA XBOpP1 OyayTh
noTpeOyBaTH BUKOPUCTAHHS JOJATKOBOI MWIIHApUYHOI Kopekiii. [Ipu piBHI Bix
2,75]1 - 8 100 % Bumaxis.

JIOTIOBHEH1 JaHl MPO 3HAYUMICTH XIPYpPridyHO I1HJAYKOBAHOTO POTiBKOBOTO
aCTUTMAaTH3My B pe3yJsibTari (hakoemyiabcu(ikaIli KpuIITaauKa, KUl 3a JaHUMU
JOCIIIJKEHHSI HE Ma€ ICTOTHOTO 3HAuylloro BIUIMBY Ha MicisionepauiiHui
pedpakuiiftHuil pe3yNbTar, TaKk K CHUjla aCTUTMATU3MY 3a JaHUMHU KepaToMeTpii He
3poctae Ounbiie, HiX Ha 0,13 JI (p<0,05) mpu 3acTocyBaHHI CTaHAAPTHOIO
pO3TallyBaHHS TYHEJIBHHX poO3pi3iB  Ta mOpTiB. llocWiieHHS TIOKa3HUKIB
POTIBKOBOT'O aCTUIMAaTHU3MY 3HaXoauuch B Mexax 0,8-6,5 % (p<0,05).

Po3mmpeni HaykoBi gaHi mOA0 €(EKTUBHOCTI KOPEKLIi pOriBKOBOIO
aCTUTMATH3MYy y XBOPHMX Ha KaTapakTy HUISXoM iMruiaHTarli topuunoi [0JI, sxa
JTIO3BOJISIE JOCSTTH BUCOKOI TOCTPOTH 30py (dUepe3 6 MICSILIB CepeIHiil MOoKa3HUK
0e3 3actocyBanHs Kopekiii - 0,73+0,03 (p<0,05). B aunamiri 3 1 Micsus 10 6TH
MICTSOTIEPAIIHO CEPEIHIN MOKa3HUK TOCTPOTH 30py CTaB MeHIuM Ha 6,4 %, 110
MOB’SI3aHO 3 POTALIE€0 TOPUYHOI 1HTPAOKYJsApHOI JiH3U. Yepe3d 6 MicAliB
POTIBKOBHI acTUTMaTU3M KOMIIeHcoBaHO Ha 44,4 % - 1,71+£0,14 JI mo 0,95+0,1 ]I
(p<0,05).

YTouHeHl HayKOBI JaHl I0JI0 €(QEeKTUBHOCTI KOPEKIii pPOriBKOBOTO
ACTUTMATH3My Yy XBOPUX Ha KaTapakTy IIISXOM ONEPATHBHOTO JIIKYBaHHS 3a

MetonoM «bionTukay. Uepe3 1 Micsip micasonepaliifHo BCTAHOBJICHO: cepeaHin



MOKa3HUK TOCTPOTH 30py 0€3 3aCTOCyBaHHS KOpEKLii JOCTOBIPHO MiABHUILMBCS 3
0,15+0,02 mo 0,69+0,04 (p<0,01), uepe3 6 micsmiB ctanoBuB 0,74+0,03, mo Oyio
Buile Ha 6,8 %. PiBeHb 3arajgpbHOr0O acTUrMatu3Mmy depe3 6 Mic. B TOPIBHSHHI 3
JaHUMHU KepaToMeTpii mo omepamiii 3menmmBcs Ha 71,3% (3 2,65+0,2]1 mo
0,76+0,13 J1, p<0,05).

Bnepmie BusBieHO mMiABUINEHHS €(PEKTUBHOCTI XIPYpridHOIO JIKYBaHHS
KaTapakTH Ha oOdYaxX 3 PpOTIBKOBHUM AaCTUTMAaTH3MOM IUISIXOM 3aCTOCYBaHHS
po3polsieHOro MeToay MpOdUIaKTUKH POTAIl TOPUYHUX IHTPAOKYISPHUX JIH3
nicns (akoemynbcU(IKalli KaTapaKTH Ha O4YaxX 3 POTIBKOBUM acCTUTMAaTH3MOM 3
BUKOPHCTAHHSAM CTaHIAPTHOTO KarCYJIbHOTO KIJIBIlA, K€ IMIUIAHTYETHCS TOBEPX
ranTUYHUX OMOPHUX €JIEMEHTIB IITYyYHOrO0 KpHUINTajJuKa, W0 3abe3nedye
JOBrOTPUBAJIMI CTaOUIbHUN pePpakmiiHui MicasonepalliHuil pe3ysibTar Ta
JIO3BOJISIE 3aMO0ITTA POTAIlll TOPUYHOI THTPAOKYJISIPHOL JIIH3M Olsblle, HIX Ha 6
rpaagyciB B 100 % BumaakiB 3a JaHuUM JAociikeHHIM. CepenHiil IMOKa3HHUK
BIIXWUJICHHSI TIOJIOXKEHHS B1J] BiCl IMIUIaHTaIlii yepe3 6 mic. — 2,14+0,48 rpaaycis. B
rpyni 3 immuiantaniero TIOJI 6e3 3acTocyBaHHS MeTOAy MpOMIIAKTHKUA pOTAIlii
JIH3U CepelHIM ToKa3HUK BiaxwieHHs — 5,29+0,77 rpagyciB (p<0,05).
[IpencraBnennii cnocid6 nMpodiIakKTHKK pOTAIlii TOPUYHOI 1IHTPAOKYJISIPHOI JIIH3H
JI03BOJISIE OCATTH BHCOKOi TOCTPOTH 30py B 82% Bumnaaki. CepenHiil MOKa3HUK
rOCTPOTH 30py 0€3 3aCTOCYBAaHHS KOpeKIii yepe3 6 micsis - 0,80+0,03.

Ilpakmuune 3Hauenns ompumanux pe3yrbmamis. Po3pobieHo Ta
BIIPOBA/PKEHO B TMPAKTUKYy HOBHMHA CMoci0 nOpoduUIaKTHKK poTalii TOPHUYHOT
IHTPAOKYJISIpHOT  JTiH3W micis  (dakoemyibcu@ikalli KaTapakTd Ha ouax 3
POTIBKOBHUM aCTUTMATHU3MOM.

HoBu3zHa pociipkeHb 3axullieHa MaTeHTOM YKpaiHM Ha KOPUCHY MOJIEIb
Ne145036, Crioci6 npodiakTUKU poTallii TOPUYHOT 1HTPAOKYJISIPHOI JIIH3HU MICIIS
dakoemynbcudikalli KaTapakTH Ha O4aX 3 POTIBKOBHM aCTUTMAaTH3MOM. OIMyOI.
10.11.2020, bron. Ne21.

Teopemuune 3HauenHs ompumanux pe3ynvmamie. PexoMeHIOBaHI [0

BIPOBA/PKCHHS B HAyKOBUH mporec B meauydi BH3 orpumani jgaHi moao 3MiH



pedpakiiifHIX MOKAa3HUKIB MPHU TAKUX MATOJIOTISNXK, STK POTIBKOBUN aCTUTMATH3M 1
KaTapakTa, a TaKOXX MOXJIMBI METOIW KOPEKIii JaHWuX TOKA3HUKIB IS

M1JBUIIICHHS €(EKTUBHOCTI HABYAJILHOTO MPOIIECY.

KirouoBi cjoBa: karapakra, pOTIBKOBHM aCTHUTMAaTH3M, I1HTPAOKyJspHA
JiH3a, TOPWUYHA  IHTPAOKYJSIpHA  JIiH3a,  IHAYKOBAHMM  aCTUTMATH3M,

KepatopedpaxkiiiifHa orneparis.



ABSTRACT

Novikova V. Yu. Optimization of corneal astigmatism correction in
phacoemulsification of cataract. - Qualifying scientific work on the rights of the
manuscript.

Dissertation for the degree of Doctor of Philosophy in the field of
knowledge 22 — «Healthcare» in the specialty 222 “Medicine” (academic specialty
“Ophthalmology”). — Zaporizhzhya State Medical University of the Ministry of
Health of Ukraine, Zaporizhia, 2021.

Shupyk National Healthcare University of Ukraine of the MoH of Ukraine,
Kyiv, 2021.

The work was performed at the Medical Center "Vizus", which is the
clinical base of the Department of Ophthalmology of ZSMU during 2017-2021.

The dissertation research is devoted to increase of efficiency of cataract
surgical treatment by optimization of a method of refraction anomalies correction
of at cataract phacoemulsification with intraocular lens implantation on eyes with
corneal astigmatism.

The results of diagnostics and treatment of 105 patients (142 eyes) were
analyzed. The work consisted of two stages: a retrospective study (analysis of
medical outpatient cards for the period 2011 — 2017) and prospective, cohort,
double open, non-randomized study (2017 - 2021).

During the dissertation research, patients were divided into three groups
depending on the type of surgery.

The first group included examination of 44 patients (59 eyes) operated due
to cataract and concomitant corneal astigmatism by cataract phacoemulsification
with implantation of toric intraocular lens. The strength of concomitant corneal
astigmatism ranged from 0.5D to 4.25D according to keratometry (average 2.05 +
0.08D). All operated patients were divided into 2 subgroups. The control subgroup
included 26 patients (31 eyes), where phacoemulsification and implantation of
toric IOL was performed according to standard techniques without the use of

techniques that prevent rotation of the artificial lens in the postoperative period.



The main subgroup amounted to 19 patients (28 eyes) that were operated by the
author's techniques using prevention of toric intraocular lenses rotation using a
standard capsule ring, wherein the ring is implanted in the capsular bag after
implantation of toric intraocular lens and exposing it to a correspondingly strong
meridian and located on top of the haptic elements of the intraocular lens.

The second group were 22 patients (33 eyes) operated by the method
«Bioptics» (25 eyes in three stages, 8 eyes in two stages). The age of patients
ranged from 20 to 64 (mean age — 44.51 + 2,12). All patients underwent
phacoemulsification and implanted a spherical intraocular lens, followed by laser
correction of corneal astigmatism.

The third group: 40 patients (50 eyes) who underwent cataract
phacoemulsification with spherical intraocular lens implantation. Corneal
astigmatism: from 0.5 to 3.75D according to keratometry. According to
preoperative keratometry, all eyes from the control group were divided into 4
subgroups depending on the degree of corneal astigmatism: | subgroup -
astigmatism to = 0.75D (13 eyes, 26 %), Il subgroup - astigmatism from = 1.0 to +
1.5 D (13 eyes, 26 %), subgroup Il - from + 1.75 to £ 2.5 D (12 eyes, 24 %),
subgroup 1V - astigmatism from + 2.75 D and above (12 eyes, 24 %).

The groups are comparable in terms of age and gender. All patients
underwent cataract phacoemulsification with implantation of a soft intraocular lens
via Infiniti phacoemulsification system (Alcon, USA). The tunnel section was
made in the meridian of 160-180 degrees.

The results were evaluated during 6 months of follow-up.

According to the developed program - the research was performed in several
stages. As a result of the literature review at the first stage of the study -
generalized data on the etiology, pathogenesis of modern approaches to the
cataract treatment with concomitant corneal astigmatism. It was found that about
30% of the world's population have astigmatism of 0.75 D and above, which leads
to a subjectively significant decrease in visual acuity and accommodation

asthenopia after surgery in the absence of surgical correction. Known methods of



correction of corneal astigmatism during surgical treatment of cataracts have their
advantages and disadvantages. The use of toric IOLs currently occupies a leading
position among all methods of correction of corneal astigmatism when planning
cataract extraction. But this method does not always allow to obtain a stable result
due to the rotation of the toric intraocular lens. Rotation of toric IOLs in the
postoperative period is still the main cause of dissatisfaction with the results. Due
to the fact that each of the above methods of surgical treatment has a number of
disadvantages, it is important to further study the effectiveness of various
technologies for the correction of the astigmatic component in PEC + IOL and
their optimization to achieve maximum refractive result in eyes with corneal
astigmatism.

The aim of the dissertation research was: to increase of efficiency of cataract
surgical treatment by optimization of a method of refraction anomalies correction
and development of a method for prevention of rotation of toric IOLsof at cataract
phacoemulsification with intraocular lens implantation on eyes with corneal
astigmatism.

Objectives of the study:

To study the course of corneal astigmatism on the refractive results of
cataract phacoemulsification during spherical intraocular lenses implantation.

To study the refractive indices of corneal astigmatism correction in cataract
phacoemulsification with implantation of toric intraocular lens (IOL) in the early
and late postoperative period.

To analyze the refractive indices of corneal astigmatism correction in
cataract phacoemulsification by surgical treatment with method of "Bioptics™ in
the early and late postoperative period.

To conduct a comparative analysis of refractive corneal astigmatism
correction parameters during cataract phacoemulsification with implantation of
toric 10Ls with those patients operated on by "Bioptics".

To evaluate the effectiveness of an improved method of -cataract

phacoemulsification with correction of concomitant corneal astigmatism in the



form of prevention and rotation of toric intraocular lenses after cataract
phacoemulsification in the eyes with corneal astigmatism using a standard capsule
ring.

Object of research - cataract in combination with corneal astigmatism (ICD
10: H.25.0)

Subject of the study - functional biometric parameters, indicators of
refractometry, keratometry, keratotopography, visual acuity, echobiometry,
aberrometry, anterior segment optical coherence tomography and calculation of
intraocular lenses.

Methods: standard  ophthalmic  (definition of  visual acuity,
autorefractometry, biomicroscopy, direct ophthalmoscopy, tonometry, perimetry)
keratotopography, pachymetry, echobiometry, aberrometry, anterior segment
optical coherence tomography, endothelial microscopy, optical biometry and
statistical methods of processing.

Scientific novelty. Extended scientific data on the effect of corneal
astigmatism on the refractive results of cataract phacoemulsification during
implantation of spherical intraocular lenses. It has been established that the
presence of ascending preoperative corneal astigmatism of more than 0.75 D
requires implantation of a toric intraocular lens or planning of astigmatism
correction using another method. In patients from the study subgroup with baseline
astigmatism up to 0.75 D, uncorrected visual acuity was 0.89 +£0.04 (p<0.05), with
cylindrical correction - 0.97 £ 0.01 (p <0.05). At baseline values of corneal
astigmatism from 0.75 D to 2.75 D, it was found that in half of the cases (46 % -58
% of those operated) after surgery with implantation of a spherical artificial lens,
patients will need to use additional cylindrical correction. At the level of 2.75 D —
100 %.

Supplemented data on the significance of surgically induced corneal
astigmatism as a result of phacoemulsification of the lens, which according to the
study has no significant significant effect on postoperative refractive power, as the

strength of astigmatism according to keratometry does not increase by more than



0.13 D (p<0.05), when using the standard location of tunnel sections and ports.
Increases in corneal astigmatism were in the range of 0.8-6.5 % (p<0.05), which
allowed us to draw a preliminary conclusion.

Extended scientific data on the effectiveness of correction of corneal
astigmatism in patients with cataracts by implantation of toric 10L, which allows
to achieve a high rate of visual acuity (after 6 months, the average without
correction - 0.73 = 0.03) (p<0.05). In the dynamics from 1 month to 6
postoperatively, the average visual acuity decreased by 6.4 %, which is due to the
rotation of the toric intraocular lens. After 6 months, corneal astigmatism was
compensated by 44.4 % -1.71 £ 0,14 D to 0.95 £ 0.1 D (p<0.05);The scientific data
on the effectiveness of the corneal astigmatism correction in patients with cataract
surgery by the method of "Bioptics" have been updated.

Updated scientific data on the effectiveness of correction of corneal
astigmatism in patients with cataracts by surgical treatment by the method of
"Bioptics". After 1 month postoperatively: the average visual acuity without
correction significantly increased from 0.15 + 0.02 to 0.69 + 0.04 (p<0.01), after 6
months was 0.74 +0.03, which was higher by 6.8 %, which indicates the
effectiveness of treatment and the stability of the refractive result. The level of
general astigmatism after 6 months compared with keratometry before surgery
decreased by 71.3 % (from 2.65 = 0.2 D to 0.76 = 0.13 D, p<0.05);The practical
significance of the results.

For the first time revealed an increase in the effectiveness of surgical
treatment of cataracts on the eyes with corneal astigmatism by applying the
developed method of prevention of rotation of toric intraocular lenses after
phacoemulsification of cataracts on the eyes with corneal astigmatism using a
standard capsular ring. Refractive postoperative result and prevents rotation of the
toric intraocular lens by more than 6 degrees in 100 % of cases according to this
study. The average deviation of the position from the axis of implantation after 6
months - 2.14 + 0.48 degrees. In the group with TIOL implantation without the use

of the method of prevention of lens rotation, the average deviation was 5.29 + 0.77



(p<0.05). The presented method of preventing the rotation of the toric intraocular
lens allows to achieve high visual acuity in 82 % of cases. The average visual
acuity without correction after 6 months is 0.80 £ 0.03.

A new method of prevention of toric intraocular lens rotation after cataract
phacoemulsification on eyes with corneal astigmatism has been developed and put
into practice.

The novelty of the research is protected by the patent of Ukraine for the
utility model Ne145036, method of preventing the rotation of the toric intraocular
lens after cataract phacoemulsification in the eyes with corneal astigmatism. publ.
10.11.2020, Bull. Ne21

Theoretical significance of the obtained results. Recommended for
implementation in the scientific process in medical universities obtained extended
data on knowledge of changes in refractive indices in such pathologies such, as
corneal astigmatism and cataract, as well as possible methods of correcting these
indicators to improve the learning process.

Key words: cataract, corneal astigmatism, intraocular lens, toric intraocular

lens, induced astigmatism, keratorefractive surgery.
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