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BCTyI'II/ITeJ'IbHOE cnioBoO

Joporne konneru, opy3ba!

Peanuun nocnegHunx neT cyLiecTBEHHO OrpPaHNYUIN
BO3MOXHOCTW MeXAyHapoaHoro npodeccuoHanbHo-
ro obuieHunsn, n Tem BaxKHee 1 NIOAOTBOPHeEe OKa3a-
NOCb Halle COTPYAHMYECTBO Ha CTpaHMLax KypHana
«O¢Tanbmonorua BoctouHas Esponan.

MbI MeemM BO3MOXHOCTb MOSIHOLEHHOIO 06MeHa
MHeHUAMK, 06CYKAEeHUA pe3ynbTaToB HayuYHbIX WC-
cnefoBaHWiA, pa3bopa CIIOXKHbIX KINMHUYECKNX Ciyya-
€B, 3a4aCTylo CTaBAWMX B TYNUK MNPaKTUKYyOLLero odp-
TaJIbMOJIOra, BO3MOXHOCTb ObITb B Kypce nocnefHux
OOCTVXKEHUI HayKK, TEXHNUYECKOro OCHalleHna n gap-
MaKonormyeckoro obecneyeHus Hallen cneumanbHO-
cTn. CTONb »Ke 3HaUUMbI 1 aKTyanbHbl HayuYHble 0630-
pbl, Ny6nnKyemble B KypHane, M03BonALmMe ynTaTe-
0 OCTaBaTbCA B TPEHAE COBPEMEHHbIX HanpaBneHnn
1 YCMexoB B pa3nnyHbix obnactax odpranbmonorum.

BblCOKIMIA HayuHbI ypoBeHb NyOnnKyemblx cTaTemn
3aKOHOMEPHO CTUMYNNPYET NHTepec K XypHany «O¢-
Tanbmosnorua BoctouHasa EBpona» HayuHbIx paboTHU-
KOB 1 NPaKTUKYIOLWMX Bpauyen-oPpTanbmMonoros, Haxo-
OAwmxca ganeko 3a npegenamu Poccun n benapycum.

B cuny 31nx 06CTOATENBCTB KaXKAbli HOMep Halle-
ro >KypHana — 3T0 ouepefiHOM NOCTynaTeNbHbIN LWar B
KauecTBeHHO UHGOPMaLMOHHON NoaaepXKKe LWnpo-
Ko odpTanbmonornyeckon obLiecTBEHHOCTU.

Ham »n3HeHHO HeobXxogMmo obLwaTbcA Ha OAHOM
HayuHom A3blke! C yueTom »ke pacCToOAHWI U rpaHuL,
pasfenmBLUMX Hac B MOC/IeHME rofbl, >KypHan Cly»ut
HafleXKHbIM MOCTOM, coefimHAWNM odTanbMonoros
pasHbIX CTPaH 1 YCMNewHo yKpennaoLWmMM Halle npo-
deccnoHanbHoe coppyecTso!

C 6narofapHOCTbIO 3a COTPYAHWNYECTBO,
3aBegyowmin Kadegpoi opranbmonorum

®rbOY BO «CaHKT-leTepbyprckuii rocyaapcTBeHHbIN
negvaTpUYecKknii MeULUHCKNIA YHUBEPCUTET»
MwH3gpaBa Poccun OKTOP MeAULIMHCKUX HayK,
npodeccop B.B. bpxeckun
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Pesynbtatbl umnnantauumn EDOF NOJTVIVITY
Y MaUNEHTOB C KaTapaKTOW 1 CONYTCTBYIOLLEN
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Pesiome

BbIinonHeH peTpocneKTUBHbIN aHann3 146 cnyyaes (89 naUMeHTOB) MOCHE XUPYPrMyYecKo-
ro ambynaTopHOro fieyeHrsa No NoBogy KaTtapakTbl C MMMNaHTaumel HegrndpakUoHHON
WNOJ ¢ pacwmpeHHbIM fgrana3oHom ¢okyca Vivity (Alcon, CLLA).

MpoBefeHa oLeHKa OCTPOTbI 3peHNA BAANb U Ha 6IM3KOM paccToaHUK (40 cm), npoBefeH
ONpOC O HANMUMK ONTUYECKNX GEHOMEHOB Y NMALMEHTOB C HaMYMEM U OTCYTCTB/EM CO-
NyTCTBYIOLLEN MaTONOrMn rnas, Takon Kak cyxaa ¢opma BMJ, paHHme ctagum IPM, Ha-
yanbHasa rnaykoma, pedppakLMoHHas aMbnMonus, Kocornasue n gpyrue.

Lienb. N3yuntb 3¢ PeKTMBHOCTb KOPPEKLMU aMeTPONUIA Nocsie SKCTPaKLMM KaTapaKTbl C
umnnanTtaumen MOJT Vivity n Vivity Toric (Alcon, USA) y nauneHToB ¢ cConyTCTBYIOLEN Na-
Tonoruen rmas (BMZ, 3PM, rmaykoma, pedppakumoHHas ambnmonus, Kocornasme u T. g.).
Matepuanbl n metoppbl. [IpoaHan3npoBaHbl NOC/IeoNepaLoHHble pe3ynbTaThl ped-
pakuuun u 3puTenbHbIX GYHKLUIA NaLMEHTOB C KaTapakKToM, NPOLIEeALWNX XPYpruyeckoe
neyeHue xpyctanuka c umnnadtauuein NOJ Vivity u Vivity Toric, n Hanuurnem conyTcTayto-
wer natonoruu (BMA, 3PM, rnaykoma, pedpakuroHHas ambnmonus, Kocornasme uT. a.).
Pesynbratbl. IOJ1 Vivity no3sonsaet gocturatb Xopollen HeKOPPUrMpPOBaHHOW OCTPOTbI
3peHuA BAab, a TakXKe AOCTUYb U CTabUNM3NPOBaTb NPUEMIEMYIO OCTPOTY 3peHua B6nM3u
W Ha cpeAHEeM PacCTOAHMN Y MaLMEHTOB He TONbKO C OTCYTCTBUEM, HO 1 C HAJIMYMEM COomnyT-
cTBytoLLEel naTtonorun rmas (pedpakumoHHas ambnunonus, Kocornasue, cuHapom LerpeHa,
3HAOTeNnnanbHasa aMcTpodus, paHee NepeHeceHHas paavanbHasa KepaToToMuA, paHee nepe-
HeceHHbI LASIK, rnaykoma, BMJ cyxasa dopma, IPM, namennapHsbin paspbis, YA3H).
BbiBoabl. [locTveHne MonyyYeHHbIX pe3ynbTaToB HEKOPPUTMPOBAHHOW OCTPOTHI 3pe-
HVA BAanb U Ha GNIM3KOM PacCTOAHMU AAeT BO3MOXXHOCTb PacIMPEHHOrO NPYMEHEHUA
WO Vivity n Vivity Toric y naymMeHToB C aMeTponuaAmm 1 CONyTCTBYIOLLEN NaTonoruein rmas
(pedpakumoHHaa ambnmonus, Kocornasue, cuHapom Lerpena, sHgoTenmanbHasa guCTpo-
duA, paHee nepeHeceHHan paananbHaa KepaToToMus, paHee nepeHeceHHbIn LASIK, rnay-
koma, BM[] cyxaa ¢opma, DPM, namennapHbIn paspbis, YA3H).

Kniouesble cnoBa: Vivity, EDOF, OJ1 ¢ paclumpeHHbIM guana3oHom ¢oKyca, KaTapakTta
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Abstract

A retrospective analysis of the data of 146 eyes (89 patients) who underwent outpatient
treatment for cataracts with implantation of a non-diffractive IOL with an extended depth
of focus Vivity and Vivity Toric (Alcon, USA) was performed. Follow-up period was from
3 months to 2 years. Distant and near visual acuity (40 cm) was assessed and a survey
was conducted about the presence of optical phenomena in patients with and without
concomitant eye pathology, such as dry AMD, early stages of ERM, initial glaucoma,
refractive amblyopia, strabismus and others.

Purpose. To study the effectiveness of ametropia correction after cataract extraction with
implantation of Vivity IOL and Vivity Toric (Alcon, USA) in patients with concomitant eye
pathology.

Materials and methods. The results of patients who underwent cataract surgery with
Vivity IOL and Vivity Toric implantation and the presence of concomitant pathology were
analyzed.

Results. The Vivity IOL and Vivity Toric helps to achieve good uncorrected distance visual
acuity, as well as achieve and stabilize acceptable near and intermediate visual acuity in
patients also with concomitant ocular pathology.

Conclusions. Achieving the results obtained in uncorrected distance and near visual
acuity makes it possible to use the Vivity IOL and Vivity Toric in patients with early stages
of concomitant ocular pathology.

Keywords: Vivity, EDOF, IOL, cataract surgery

B BBEAEHUE

PeannucTnuHbiM oXmngaHuemM NalMeHTOB Mocie XUPYPrv KaTapakTbl ABAAETCA YyNyy-
LIeHWe 3peHUs Kak Bfanb, Tak 1 B6NU3K. D10, Kak NpaBuio, obecneunsBaeTca MMMaHTa-
LMen UCKYCCTBEHHBIX JIH3 Pa3fInYyHON KOHCTPYKUMY, Kak MOHOGMOKAIbHBIX, TaK 1 MyJib-
TdoKanbHbIX. OXKnaaemblin pesynbTaT NPUMeHeHUs MynbTUdOKaNbHbIX JIMH3 COCTOUT B
obecrneyeHn ynyUleHHbIX 3PUTENIbHbBIX XapaKTEPUCTUK BOIM3U U Ha MPOMEXKYTOUYHOM
paccToaHUN NO cpaBHeHMo ¢ MOHodoKanbHoM UOJ1, Ho 6e3 yxyaLweHUs 3pnuTenbHbIX Xa-
paKTepucTuK BLasb.
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Pesynbratbl umnnanTauymmn EDOF NOJTVIVITY y naumeHTOB € KaTapakTon 1 CONyTCTBYIOLWEN NaToNornen rnas

B nocnepHue roapbl Ha pbiHKe NOABUANCH HegMbPaKLNOHHbBIE INH3bI C PacLIMPEHHbIM
namanasoHoM dokyca (extended depth of focus — EDOF) Vivity u Vivity Toric (Alcon, USA).
Coobuaetcs, uto a¢pdekT EDOF gocTmraerca 3a cHeT pacTAXeHUA U CMeLeHNA BOJTHOBO-
ro ¢poHTa [1]. MprBOAATCA CBEAEHMA O CONOCTaBUMOM Npodune oCcTpoTbl 3peHNsA Banb
1 cTeneHn BbipaxeHHOCTH onTuyeckmx deHomeHoBs ana NOJT Vivity n Vivity Toric n moHo-
¢$oKanbHOro KoHTponsa. MNpn 3ToM No CpaBHEHUIO C MOHOGOKaNbHOM KOHTposibHOM OS]
B KNMHUYecKom uccnegosaHum Vivity n Vivity Toric o6ecneuriBana xopoLuyto oCcTpoTy 3pe-
HMA Ha MPOMEXYTOUHOM 1 BNUKHEM paccToaHum [2].

Kak B cnyyae nepBoHayvasbHbIX OT3bIBOB [3], TaK 1 B XoAe OTAaNIeHHbIX MYbTULEHTPO-
BbIX MccnegoBaHuin (B cpokax 6onee 3 net) NOJ Vivity m Vivity Toric nogTeepgunu Bbl-
COKMe NOoNoXnTesIbHble pe3ynbTaTbl HEKOPPUTMPYEMON OCTPOTbI 3peHNA BAasb, a TakxKe
UMenu NPenMyLLecTBO Ha NPOMEXYTOUHOM PacCToAHMUM 1 BONN3M nepes MOHODOKanb-
Hon MOJTy naumeHToB C MOMYTHEHVEM XPYCTaNNKOB [4].

M3BecTHO, uTo Bnarogapsa CBOMM KOHCTPYKTUBHbIM ocobeHHocTAM UOJ1 Vivity obecne-
UrBaeT XxopoLliee 3peHune Ha Pa3HbIX PACCTOAHUAX Kak NOCse SKCTPaKLUMMK KaTapaKTbl, Tak
1 B cnydyae npecobuonum. 3Tu pesynbraTbl NOOYKAalT HAC K BbIACHEHWIO Pe3y/bTaTUBHO-
CTU umnnaHTauyum Takmx MIOJ1 B peanbHOM KNMHNYECKOW MPaKTMKe NPy KoppeKLmn ame-
TPONWI Yy NaLMEHTOB KaK C KaTapaKToN, Tak U B COYETaHWM C CONYTCTBYOLMMMU MasHbIMU
3aboneBaHuAMN.

B LIEJTb NCCJIEOOBAHUA

MN3yuntb 3pdeKTMBHOCTD KOpPEKLMM aMeTponuiA y NaLmMeHTOB C SKCTpaKLMen KaTa-
pakTbl 1 umnnaHTauunen NOJ Vivity n Vivity Toric npu conyTcTylowwen natonorum rnas
(pedpakumoHHaa ambnuonua, Kocornasue, cuHapom LlerpeHa, sHpoTennanbHaa guc-
Tpodus, paHee NepeHeceHHasa pagmnanbHaa KepaToToMua, paHee nepeHeceHHbIn LASIK,
rnaykoma, BMI1 cyxas ¢opma, SPM, namennapHsbin paspbis, YA3H).

B MATEPWAJIbl U METObI

B nccneposaHme BkntoveHbl 146 cnyyaes (89 naumneHTOB), NpoonepnpoBaHHbIX NO Mo-
BOAY KaTapaKTbl, a TakXKe B COYeTaHWMW C CONYTCTBYIOLWEeN naTtonormei. N3 Hux 53 myxuu-
Hbl U 36 XXeHLWWH, CpegHui Bo3pacT 56,34+7,08 roga.

Y nauueHTtoB 1-1 rpynnbl (58 rna3) Habnoganacb Katapakta U CONyTCTBYIOLAA naTo-
norus: 3aboneaHus cetyatku (BMI cyxasa ¢opma, snnpetrHanbHas membpaHa B Buge
«uennodaHoOBOW MaKysbl», naMennApHbIA paspbiB) — 11 rnas - 19,0%, pedpakunoHHas
ambnuonua — 13 rnas - 22,4%, kocornasue — 6 rna3 — 10,3%, naTonorns pPorosuLbl (CUH-
apom LerpeHa, sHpoTenManbHas gUCTpodus, paHee nepeHeceHHan pagnanbHaa Kepa-
ToTOMUA, paHee nepeHeceHHbIn LASIK) — 18 rnas — 31,0%, natonorua 3puTenbHOro Hepsa
(rnaykoma, noct3actorHaa YA3H) - 10 rnas - 17,3%.

Y naumeHToB 2-i rpynnbl (88 rnas) ¢ KaTapakTon OTCyTCTBOBasna CONyTCTBYOLWAA rnas-
Has naTosorus.

[lo onepauuun n B TeYeHne NocneonepaLoHHOro nepruoaa HabnaeHa NauneHTam
nposoaunu yrnybneHHoe odtanbmonormyeckoe obcnefosaHme, BKYawLlee Br3oMe-
TPpUI0, pePppakToMeTPUIO, TOHOMETPUIO, MAXUMETPUIO, KEPATOMETPMIO, BUOMUKPOCKOMNMIO,
6uomeTpuio, opTanbMOCKONMIO, KepaToTonorpaduueckoe ncciegoBaHre Ha npubope
Wavelight Oculyzer Il (Alcon, USA), a Takxe onpoc 06 ocTpoTe 1 KauecTse 3peHus, cTe-
neHn ux 6ecrnoKonCTBa, YAOBNETBOPEHHOCTM U MCMNOJSIb30BAHMMN OYKOB Ha PasfiuHOM
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Ta6nuua 1
XapakTepucTyKa nauneHToB 1-ii U 2-i rpynnbl 40 NPOBeAeHUA oNnepaTNBHOIO JleYeHUA
Table 1
Characteristics of group | and Il patients before surgical treatment
Mokasarenu 1-a rpynna, N=58 2-arpynna, N=88
n3o 24,06+1,52 23,58+0,94
HauanbHas — 34 cnyuas (58,6%) HauanbHas — 54 cnyyas (61,4%)
Katapakta He3penas — 23 cnyuasn (39,7%) He3penas - 33 cnyuasn (37,5%)
3penan — 1 cnyyaii (1,7%) 3penas — 1 cnyyaii (1,1%)
Bospact 55,17+6,87 57,10+6,07
Non toric - 27 Non toric - 56
Tan MOT Toric - 31 Toric - 32

paccTtoaHun. Bo Bpems ob6cnenoBaHus npuaepXnBanmcb BCEX STUUECKMX U IOPUANYECKMX
NPVHLUUNOB B COOTBETCTBMU C XeNbCUHKCKOW AeKknapaunen BcemmpHom meguumnHCKon
accoumaumm (nepecmotp 2013 1.). Bce ob6cnenoBaHHble NpeaoCcTaBuv YCTHOE Y MUCbMEH-
Hoe cornacue.

Pe3ynbTaTthl 06Cef0BaHMA NALUEHTOB O XMPYPrUUYECKOro fieueHms npencTaBieHsbl
BTabn. 1.

Ona onpepenexna cootsetcTByoWwen cunbl NOJ ncnonb3osanu ¢opmynbl Barrett
Universal Il, Barrett toric calculator, Barrett True K, dopmyny Kane. Pedpakunein uenu so
BCex cnyyanx bbina smmeTponmsa. OnepaTnBHOE fieueHre BbINOSHANOCh aMbynaTopHoO.

Onepauua npoBoamnack C NCNonb3oBaHneM dbakosmynbcubuKkaLm yepes BepxHUi
numbanbHbIn pa3pes porosuubl 2,2 MM. [ocnie onepaumy naLMeHToB 0CMaTpUBan X1pypr
Ha CrlieflyloLUi AeHb Nocsie onepauuuy, a 3aTem yepes 3 mecsAua u 6onee.

OcTpoTa 3peHus oLeHMBanacb Kak MOHOKY/AIPHO, Tak U BUHOKYnsapHo. Bce TecTbl Ha
OCTPOTY 3peHA NPOBOAUNMNCH B GOTONNYECKMX YCIIOBUAX C MCMONb30BaHUEM NPOeKTOpa
3HakoB Tomey 1 Tabnuy, Ana NPoBEPKK OCTPOTbI 3peHus B6nu3m (40 cm).

Cratnctnyeckan o6paboTka pe3ynbTaToB NCCeOBaHNA NPOBOAMIACh C UCMOMb30Ba-
HMeM CTaTUCTUYECKUX NakeToB Statistica 12. Pe3ynbTaTbl ncCcnefoBaHMA CYMTaN [OCTO-
BEPHbIMM MPY BEPOSTHOCTU 6€30LMOBOYHOro NPOrHo3a He MeHee 95% (p<0,05).

B PE3YJNIbTATbl U OBCYXOAEHNE

MNpoBeneHHOe rccneoBaHKe NOKa3ano, YTo Y NaureHToB 06eunx rpymnn Hekoppuru-
pOBaHHasA N KOPPUrMPOBAHHAS OCTPOTA 3peHMA BAANAb nocne ummniaHtaumm NOJ 6binia
3HaunTenbHO nyulue (Tabn. 2), Ho Nnpeobnagana y NaLMeHTOB 2-i FPynbl.

IT0 OXMAaeMmbll pe3ynbTaT, MOCKONbKY Lenb nboi MOJ1 coctout B ToM, YTo6bI 06e-
CneuunTb ynyudlleHHble 3puUTesibHble XapakTepUCTUKU B MOCneonepaLoHHOM nepuroge.
Pe3ynbraTtbl Hawero nccnefoBaHWA MOKa3bIBAOT, YTO MMMAAHTUPOBaHHAA NnH3a Vivity
LOCTUraeT 3TOM Lenn y BCcex oneprpoBaHHbIX NaLMeHTOB.

Y nauueHToB 1-i1 1 2-i rpynnbl cpeposKBMBANEHT Haxoauncs B npegenax —-0,2+2,58 D
n -0,41+2,80 D COOTBETCTBEHHO 1 CHWKANCA NOC/E ONepaTUBHOro BMeLLATeNbCTBa, CO-
ctasnAa B 1-i1 rpynne -0,5+0,75 D v 2-i4 rpynne -0,15+0,55 D (1a6n. 2).

PoroBnuHbIn acturmaTam go onepaumn coctasnan 1,29+0,63 n 0,95+0,32 D B uccne-
LyeMbiIX Fpynmnax v CyLeCcTBeHHbIX U3MEHEHWI Noc/ie onepauum He npeTepnen, B und-
poBom 3KkBMBaneHTe B 1-i1 rpynne 1,11+£0,71 n Bo 2-i1 rpynne 0,94+0,36 coOTBETCTBEH-
Ho. [loCcTaToOuHO CTabusibHble NOKasaTeNn KPMBU3HbI POroBULbI B NOCEoNepaLoHHOM
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Ta6bnuua 2

KnuHuko-¢$pyHKUNOHaNnbHaA XxapaKTepncTuKka nauneHTos 1-i u 2-i rpynnbl A0 U Noc/e NpoBeAeHn
¢akoamynbcndpukaunm Katapaktbl c umnaaHTaymein MOJI Vivity m Vivity Toric (Alcon, USA)

Table 2

Clinical and functional characteristics of group | and Il patients before and after cataract
phacoemulsification with implantation of Vivity IOL and Vivity Toric IOLs (Alcon, USA)

[lo onepauvn MNMocne onepauun
Mokasarenn 1-arp., N=58 2-arp., N=88 1-arp., N=58 2-arp., N=88

Mim Mitm Mitm Mim
HKO3, panb 0,23+£0,19 0,36%0,26 0,79+0,13* 0,91+0,11*
MKO3, panb 0,66+0,24 0,79+0,24 0,83+0,12* 0,95+0,10%
HKO3, 6nu3b 0,32+0,27 0,38+0,33 0,48+0,21* 0,63+0,14*
Pedpakums, sph, D 0,02+2,72 -0,62+2,52 0,03%+0,52 0,11£0,4
Pedpakuus, cyl, D -0,46+1,13 -0,07+0,85 -0,13+0,51 -0,53+0,88*
CdeposksuBaneHT, D -0,2+2,58 -0,41+2,80 -0,5+0,75 -0,15+0,55
Tpljsras(?];H;;:s;an hvo | 1292063 0,95+0,32 1,11£0,71 0,94+0,36
pedkepatometpa), D

MprimeyaHue: * pasnuuusa NCCneayemMbix NapameTpoB ABAIOTCA CTATUCTUYECKM 3HaYMMbIMK (p<0,05).

nepvioge B TOM Ymcsie oByCnoBMEHbI Y CPOKaMU KOHTPOSIbHOrO ocMoTpa (3 mecAua 1 6o-
nee nocne onepauuu).

B TeueHue 3TOro BpemeHy poroBuuLa, Kak NpaBuio, ycrneBaeT 3aBeplimnTb npoLecc
pybLeBaHUA, 1 BEPOATHbIM MHAYLMPOBAHHbLIA acTUIMaTU3M B MEHbLUEN CTEMEHU OTO-
HparkaeTca Ha NocsieonepaLMOHHbIX NoKasaTenax. ITo KoppenupyeT C NnTepaTypHbIMU
JaHHbIMU, B KOTOPbIX YacTOTa UHAYLMPOBAHHOIO POrOBMYHOrO MOC/IeonepaLnoHHOro
acTurMaT3ma cocTtaBana npumepHo 40-41% v konebnetca B npegenax 0,25-1,0 D [5, 6].

MavumeHTbl, NepeHecllne onepaumio No yaaneHuio KatapakTbl U nmnnantaumio NOJ,
KaK NpaBuo, BO3NaraloT HageX bl Ha He3aBMCUMOCTb OT OYKOB, YTO AOCTUrAeTCA MPW No-
mouwm NOJT npemnym-Kknacca, npemmyLecTtBeHHo MynbTudokanbHbix MOJ1. B Hawem nc-
cnegosaHuy HKO3 Baanb n HKO3 B6nm3u Gbinia Bbile y naumMeHToB 2-i rpynnbl, yem 1-i
rpynnoi: 0,91£0,11/0,79+0,131 0,63%0,14/0,48+0,21 COOTBETCTBEHHO, YTO KOCBEHHO MOA-
TBEPXKAAET 60JIbLUIYI0 HE3aBMCUMOCTb OT OUYKOB Y MaLMEHTOB C MMnniaHTaumein MOJT EDOF
6e3 conyTcTayloLen natonorum (t1abn. 2). Mo-BmanMomy, ConyTCTBYIOLLAA NATONOrsA rna3
y nauyueHToB 1-1 rpynnbl He No3BonsaeT obecneunTb NONHYIO GYHKLMOHANbHOCTb JINH3bI
Vivity.

B nutepaTypHbIX AaHHbIX coobLiaeTcA o 60MblUei HE3aBUCUMOCTI OT OYKOB NPU KC-
nonb3oBaHUM N1H3 Vivity no cpaBHeHuto ¢ MoHodokanbHbiMu NOJT (SN6OWF, Alcon, USA)
[3]. No gaHHbIM paga asTopos, MOJT EDOF npogemoHcTpupoBana paclumMpeHHbIn guana-
30H 3pEHUA 1 CTaTUCTUYECKN JTyULIME XapaKTEPUCTUKN Ha CpeaHeM 1 6NIM3KOM paccTon-
HUKN NO CcpaBHeHMIO ¢ MOHOoKanbHo NOJI. OcTpoTa 3peHna BAaNb, KOHTPACTHAA yyB-
CTBUTESIBHOCTb 1 MPOGUIIb BbINKN aHaNorMyYHbl MOHOpOKanbHow OJT.

Wccneposatenu coobuyatoT, yto pedpakumoHHasa EDOF 6onee TonepaHTHa K 61im3opy-
KocTu. Tak, 60MbLIVHCTBO ONEPUPOBAHHbIX aBTOPaMU NaLMEHTOB He HY»KAANUCh B OUYKax
1 66NV yAOBNETBOPEHbI CBOUM 3pEHNEM BAAb.

MoHOKynAapHasa oCTpoTa 3peHUs, KOHTPACTHaA YyBCTBUTENbHOCTb U 3pUTENIbHbIE 3¢-
beKTbl TakXkKe ObINN CXOXUMU C MOHOGOKaNbHbIMU. ABTOPbI CAenany BbiBOAbl O TOM, YTO
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pe3ynbraTbl NpumeHeHua pedpakumnoHHon MOJT EDOF cpaBHUMbI ¢ MOHOQOKanbHOM
WNOJ paxe npu Hannuum aHomanun pedpakumm, 4To COOTBETCTBYET OXKUAAHUAM [7].

B xope npoBoguMmoro Hamu onpoca (ONPOCHWK YAOBIETBOPEHHOCTM MaLMEHTOB
RU-VIV-2300005) 60nbLUMHCTBO OMEPUPOBaHHbIX MALMEHTOB HE OTMEYanu MoABSEHMA
onTuyecknx GbeHOMeHOB, YacTb MaLMEHTOB OMUCbIBANN He3HaunTenbHbI 3bdeKT rano
BOKPYI UCTOYHUKOB CBETa B TEMHOE BPEMA CYTOK (MauMeHTbl C MOHoNaTepanbHOW UM-
nnaHtaumenn NOJ1 Vivity n HaTUBHbIM XPYCTanKoM Ha BTOPOM rnasy).

B nutepatype nprMBOAATCA CBeleHNA O TOM, UTO NPY MMMNIaHTauum MynbTUdOKanbHbIX
NON (Bkntoyas 6udokanbHble N TprudoKanbHble) HAGNIOAATCA BblpaXKeHHble 3pUTesb-
Hble HapyLLEeHWsA, CBA3aHHble Co cBeTOBbIMY deHoMeHamm [8]. XapakTep nofo6HbIx peHo-
MeHOB npu nmnnaHTaumm MOJ1 Vivity 6b11 MeHee BblpaXkeH, CPaBHUM C X MPOABEHUAMU
npu umnnaHTauum moHodoKanbHbix MOJT [9]. 9To 06CTOATENBCTBO HECOMHEHHO Cheay-
€T yunTbIBaTb NPU peKoMeHaauuax pagy nauMeHToB B 3aBUCMMOCTM OT UX npodeccumo-
HafbHOW AeATenbHOCTU. [lencTBUTENbHO, pa3nnyHble KOHCTpyKumun NOJ1, ocHOBaHHble
Ha pedpakuNOHHON, ANPPAKLNOHHON UM KOMOUHaUUKN 06enx TeXHONOri, H6bn pas-
paboTaHbl ANA JOCTVXEHNA XOPOLLEero 3peHrs Ha pa3HbIX PacCTOAHUAX, OT fanbHero fo
6nmKHero, ocobeHHO y NaureHTOB C KaTapakTol. ABTOPbl akLEHTUPYIOT BHYMaHWe, 4To
naumeHTbl C UMnNaHTauunen mynbtndokanbHbix MOJT c 6onbluelt BepoATHOCTbIO He ByayT
HOCWTb OUYKU, HO MOTYT UMEeTb 60Jiee BbICOKUI pYCK onpeaeneHHbIX 3pUTeNbHbIX ABNEHWNA
N CHUXKEHWNA KOHTPACTHOW YyBcTBUTENBHOCTK [10].

MoaBneHne Ha pbiHKe HOBbIX KOHCTPYKLMI NOJT ¢ yBenuueHHOM rnybmnHon pe3koctu
(EDOF) nomoraeT CHM3UTb 3aBUCMMOCTb OT OYKOB M YNy4LIUTb KauecTBO 3peHna nocne
onepauuun no yaaneHumo Katapaktbl [11]. C 3TUM yTBepX[eHVeM cOornaceH psaf asTo-
poB. Tak, yKa3blBaeTcs, YTO BeCbMa NepcneKkTMBHO npumeHeHne Topudecknx NOJ Vivity
B YCTpaHeHnM aHoManui pedpakumm B xoAe 3KCTpaKummn KaTapakTbl [12]. ABTOpbI co-
obWnnNN He TONbKO O XOpOoLLel OCTPOTe 3PEHMA Ha JanbHUX U CPEAHUX AUCTaHLUMAX C
rny6uHoi peskocTu okono 1,75 D, Ho u o ctabrunbHom nonoxeHun NOJ1 co cmeleHnem
Ha 0,74+1,13 rpapyca. lNpwu 3Tom 63,83-72,34% naumeHToB coobLmnm o6 oTCyTCTBUM Ope-
0110B Unn 6NIMKOB B NOC/ieonepaLoHHOM nepuoge.

Ona obvekTmBm3auum csoncts MOJ1 c yBennueHHom rny6uHol ¢okyca BbINMOAHANNCH
TeXHUYecKme nccnefoBaHna nx napametpos [13]. ABTopbl otmeTunu, yto ana NOJT gaHHO-
ro Tvna JenCcTBUTENIbHO XapaKTepHa yBennyeHHas rybrHa pe3kocT C XOpoLLo Mogenu-
pyemoi oCTpOTO 3peHns B fanbHeM GOKyce, a U3MepeHne BOTHOBOTO GppoHTa BbIABUIO
yBefiMyeHne LeHTpasbHbIX abeppaunii (ana paga Mogesnen) No cpaBHeHUo ¢ MOHObO-
KanbHbimn NOJ.

B MmopenbHoOM nccnegoBaHum npu cpasHeHmmn MO Tecnis Symfony (Johnson&Johnson,
CLWA) (amdpakumoHHasn), Acrysof 1Q Vivity (Alcon, CLLIA) n LuxSmart (Baush&Lomb, CLLA)
aBTOPbI OTMETUIIN 3HaUUTENbHYIO ry6uHy GoKyca y Bcex 3 mofeneir, Ho 6onee Bblpa)<eH-
Hyto y Vivity, uTo MOXeT urpaTb posnb npwu Boibope mogenu MOJT ana umnnaHtauum [14].

B ogHo 13 paboT [15] aBTOpbI CpaBHMBaNK pe3ynbTaTbl onepauumn NaunueHToB C ras-
How naTtonoruen n 6e3 Hee npu nmnnaHtauuu NOJT Vivity. MoHOKynsapHasa ocTpoTa 3pe-
HuA BAanb 6bina nyye B rpynne 6e3 conyTCTBYOLLEN NAaTONOMK, B OCTallbHOM CTaTUCTU-
YecKM 3HaYMMbIX OTNIMUKIA He BblsiBSIeHO. KpuBble 6BUHOKYNApHOW AedoKycnpoBKu Obinu
oAMHaKoBbIMM ANA o6enx rpynm, pasanymin B 3HaUeHNAX KOHTPACTHOW YyBCTBUTENbHO-
CTW He 6b1510. B 06enx rpynnax 40% naumneHToB He UCMONb30Bano AOMOSIHUTENIbHO OUYKO-
BYIO KOppeKuuto ana 6nusm, octanbHble 60% NPUMEHANN OYKM 1A UTEHUA BCerga unu
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yacTto. Hawm paHHble, oTpakeHHble B Tabn. 2, Nofo6HbI pe3ynbTaTam BbllleyKa3aHHbIX
aBTOpPOB.

bonee Toro, B MMNOTHOM WUCCNefOBaHUU M3 ABCTPanMM CO CPOKOM HabniogeHuA
B 2 rofa npofeMoHcTprpoBaHo, uto MOJ1 EDOF AcrySof 1Q Vivity obecneuriBaet ynyuule-
Hue 3peHnAa B6NM3U, MPONOPLMOHANbHOE 3PEHMIO BAaMb, Y NaLMEHTOB Aa)e C paHHeNn
dopmoit BMA [16]. M3 27 rna3 c no3gHen ¢opmont BMI B 17 (63%) 6bina BnaxkHaa BMJ.
[nasa, gocTurwne nocneonepaunoHHOM OCTPOTbI 3peHuna 6/5-6/12 (n=42, 82%) (0,5-0,8),
6/15-6/24 (n=7, 14%) (0,3-0,5) n bonee 6/24 (n=2,4; meHee 0,3%) no Tabnuuam CHennexHa,
OOCTUIN CpefHero 3HaueHUsa Koppurnpyemor ocTpoTbl 3peHunsa B6nm3n N8 (ananasoH
N5-N10), N13 (gnana3oH N10-N18) n N27 (anana3oH N18-N36) cooTBeTcTBEHHO. Na3a,
[OCTUrLLNE OCTPOTbI 3peHuna 6/5-6/12 (0,5-0,8) no Tabnuuam CHenseHa, nokasasnm KoH-
TPaCTHY0 YyBCTBUTENbHOCTb B Npefaenax HopMbl. MpeacTaBneHHble AaHHble NOATBEPX-
JaloT XOpOoLYyIo pe3ynbTaTUBHOCTb uMnnaHTauum MOJT Vivity y naumeHToB € conyTCTBYyIO-
e naTonorven rnas.

MNpepncTaBnaeT TakkKe MHTEpPeC UccnefoBaHne, MpoBeAeHHOe rpynnon asTopos [17],
O KOMMbIOTEPHOM MOZENIMPOBaHMM KauyecTBa N3006pa)keHUA B rnasax C paHee npose-
deHHbim LASIK 1 BupTyanbHon nmnnaHtaumen MOJ1 Vivity n moHodokansHon UOJT IQ
(SN60WF). KomnbloTepHble mogenu ncesgodakmnyHblx rnas nocne LASIK nokasanu, 4to
rnybrHa pe3KoCTy MeHbLLe 3aBucena oT Hannuma chepuyeckux abeppauumi n Kombl Npu
ncrnonb3oBaHnn MOJ1 ¢ EDOF. IHTepecHO BbiCKa3aHHOE MHEHME O TOM, YTO UMMJIaHTa-
uma NOJ EDOF y naumeHTOB € paHee BbinonHeHHbIM LASIK conpoBoxpaeTtca 3Hauu-
TENbHO MEHbLUMM MNPOABJIEHNEM OPEOSIOB, YEM NPU NCMOSIb30BAHUN MOHO(OKaANbHbIX
WNOJ, korpa nonoxutenbHble cheprnyeckne abeppalmm NHAYLMPYIOTCA NPy AnameTpe
3payka 5 mm.

B nccneposaHum [18] aBTOpbI peTpOoCneKkTUBHO oueHuBanu npumeHeHue VOJT Vivity
y MaLMeHTOB C paHHeW rnaykomoi B cpaBHeHMU ¢ moHodoKanbHow MOJ1. YctaHoBneHo,
UTO [IBYCTOPOHHUE nmnnaHTupoBaHHble MOJT EDOF obecneunBatoT npeBocxogHoe 3pe-
Hue BAasnb 1 nyyllee 3peHre Ha NPOMEXYTOUYHOM U 6/IM3KOM PacCTOAHUN, YeM MOHOGbO-
kanbHble VNOJ1, y oneprpoBaHHbIX NaureHToB. He3aBUCMMOCTb OT OYKOB 1 YOBNETBO-
PEHHOCTb NaLUMeHTOB 6blIM 3HAUMTENbHO Bbllle Y NaLUKeHTOB, rae umnaaHTuposanu UOJ
EDOF. OTmeuvaeTcs, UTo CBETOBblE sABIEHNA ObIM peaKkyn U HeyacTo JocTaBnanm 6ecno-
KOWCTBO NaLmneHTaM.

B BbIBO/bl

1. CpaBHUTenbHbIN aHanu3 umnnaHtauum VOJ Vivity u Vivity Toric ¢ mexaHuamom ¢dop-
MUPOBaHUA BONIHOBOro GppOHTa Y MaUMEHTOB Kak C KaTapakTol, Tak 1 B coYeTaHuu
C COMyTCTBYIOLLUEN MATOMOrMen nokasana BO3MOXHOCTb NOJSlyYeHna NpuemseMon Le-
nesow pedpakuymun (chpeposksmeaneHT —-0,50+0,75 n —0,15+£0,55 B 1-i1 1 2-n rpynnax
COOTBETCTBEHHO) 1 COMOCTaBUMbBIX BbICOKMX PYHKLMOHANIbHbIX PE3yNbTaToB 3peHuns
B6nm3n (0,48+0,21 1 0,63%0,14), a TakKe BbICOKUX Pe3ynbTaTOB 3peHUA Bfalb Kak
6e3 kKoppekumn (0,79+0,13 1 0,91+0,11), Tak 1 C MaKCMMaNbHOWM KoppeKunen B obe-
ux rpynnax (0,83%0,12 n 0,95+0,10) ¢ focTOBepHO Honee BbICOKMMU MOKa3aTensamMu
OCTPOTbI 3peHna BAanb 6e3 KoppeKuuu B rpynne 6e3 conyTcTBytoLel NaTONOMMN.
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2. NMpepcraBneHHasa B uccnepgosaHum MOJ Vivity u Vivity Toric ¢ ysenuueHHol rny6uHom
dokyca nocne MMNNaHTaLMmM y NauneHToB C KaTapaKTon B COYETaHUW C COMYTCTBYHO-
MMM ra3HbIMK 3aboneBaHMAMN, 0COOEHHO C paHee nepeHeceHHon RK n Lasik n Ha-
NMYMEeM POrOBUYHOMO acTUrMaTn3ma, NO3BOMAET MONYUYUTb NPUEMNIEMbIA pe3ynbTaT
3peHus Banb 1 GyHKLUNOHaNbHOM 651131, HECMOTPA Ha BbICOKYHO BEPOATHOCTb OLLIMG-
KU1 B nocneonepaunoHHon peppakuymnn.

3. WmnnanTauuna NOJ Vivity u Vivity Toric y naumeHTOB C oneprpoBaHHON KaTapaKTom
npu HanUUMKM CONyTCTBYIOLLEN NaToNorny, Tak u 6e3 Hee xapaKTepunsyeTca CONoCTaBn-
MO YaCTOTOM NOHOUYHbBIX ONTUYECKUX HEeHOMEHOB C MOHOdOKanbHon NOJT.
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Pesiome

BBegeHue. MenaHoma xopuongen (MX) — ogHa 13 Hanbonee pacnpoCcTpPaHeHHbIX 3/10Ka-
YyecTBEHHbIX BHYTPUIa3HbIX ONyxonei. AKTyanbHOW TEMOW OCTaeTCA He TONbKO NleyeHue,
HO 1 NpodUNaKTNKa OCNIOXKHEHWNI NyYeBON Tepanmm Npu JaHHOM 3a6oneBaHNM — MaKyno-
naTuu, peTMHONATUM N ONTUKOPETUHONATUN.

Llenb. OueHnTb 3pPeKTUBHOCTb MeTOofa CEKTOPANbHON Na3epKoarynsauum ceTyaTku ana
NPOoGUNAKTUKN OCIIOKHEHWIA B 060510UKaX MMa3HOro AbioKa npu neyeHnn MmesiaHombl Co-
cyancToli 0605104KHM rnasa C MCMoNb30BaHUEM lyYeBOI Tepanuu.

Matepuanbi n metogbl. B 0CHOBHYI0 NPOCMNEKTUBHYIO rpynny BKUYEHO 4 NauneHTa, B
KOHTPOJIbHY10 — 6 (ceKTopasnbHas nasepHas koarynauua (CJ1K) He nposoaunacs). Boibopka
naumMeHToB OCYLLECTBNANACh METOAOM PaHAOMM3aALMUN C UCMONb30BaHNEM NOPAAKOBbLIX
HoMepoB. Bo3pacTt nauneHToB — 35-82 (52,9+13) roga. Kputepuun BKIOUYEHUA: KNNHNYe-
CKMW YCTaHOBNEHHbIN AnarHo3 MX n yctaHOBNEHHbIe NoKa3aHuA K nyyeBor Tepanun. Mpo-
BOAMWIach onTuyeckas KorepeHTHaa Tomorpadusa (OKT) (annapat Copernicus Revo Soct
Copernicus, OPTOPOL Technology Sp. z 0.0., Monbla) n poTopernctpayus rnasHoro fHa
[0 1 yepe3 1 Mmecsal nocne nyyesol Tepanuu (Kamepa Carl Zeiss Visucam). Onpepensnacb
TOMLWKMHA C/I0A HEMPO3NUTENNA CeTYaTKM B LleHTpanbHom 30He (UTC), makynapHom 30He B
3 MM 1 6 MM OT hoBeasnibHOM 0611acTW, CNOA FAHIMO3HbIX KNETOK CETYATKU 1 BHYTPEHHEro
NnekcMdopMHOro Cnos ceTyaTku, NEPUHEBPANIbHONO CNOSi HEPBHbBIX BOIOKOH CeTYaTKM B
BEPXHEM, TEMMOPANbHOM, HVXXKHEM U Ha3allbHOM KBafpaHTax. PernctprupoBanu skccya-
TUBHbIe NposABfeHus. MauneHTam ocHoBHoW rpynnbl (n=4) BbinonHann CJIK ceTyaTtKu 3a
3-4 Heplenu fo nyyeBon Tepanuu (nasepHas yctaHoBKa Iridex 1Q 532, IRIDEX Corporation,
CLWIA) ¢ uenbto otrpaHmyeHua MX. Koarynatbl — II-lll cTeneHn MHTEHCMBHOCTU, U3nyye-
HuWe nasepa 3efIeHOro cnekTpa AJIMHON BOJIHbI 532 HM, paccTosHKe OT onpeaenseMon
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rpaHuubl onyxonu coctasuno 1,0-1,5 ganameTpa gncKka 3pnTenbHOro HepBa; HenpepbIB-
HbI UMMYNbCHBIN PEXNM.

Pesynbratbl. LleHTpanbHaa TonwmHa cetyatkm no gaHHbiM OKT y naumeHToB OCHOBHOM
rpynnbl He U3MeHuNacb. B rpynne oTmeueHo ymeHbLieHVe Ha 72 MKM (56%) nepudo-
KanbHOW 3KCCYAaTUBHOWN OTCNONKM CETUATKM Y Kpasd OMyXonu, He OTMeYanocb passButuA
NOCT/yYeBbIX PETUHANbHbIX OCNOXHEHU. B KoHTponbHOM rpynne y nauneHtos LTC no
faHHbIMm OKT yBenuumnacb Ha 41,3 MKM (129%), yBenmumnacb 3KcCyfaTUBHAA OTC/IOMKa
ceTyaTKm Ha 205 MKM (45%), y 1 naumeHTa no gaHHbiMm OKT uepes 1 mecAl nocne nyyeBomn
Tepanuy NOMUMO YBENUYEHUA SKCCYAATMBHOW OTCNONKMN CeTYaTKM Y Kpasa OMyXonu Ha-
6ntofanncb NOCTNyYeBas MakyionaTua B Buae oTeka 1 NIIOCKOWN 3KCCyaTUBHOW OTC/ION-
KN HENPO3MUTENNA B MaKyNAPHOW 30HE U eAUHNYHbIE <MATKUEY» N «TBEpPAble» SKCCYAaTbl
CeTyaTKM B MaKynApHOW 30He.

3aknioueHne. [epBble pesynbraTtbl NnpumeHeHna metofda CJIK ceTuaTkmn o npoBefeHun
nyyeBoW Tepanuu y naumeHTos ¢ MX nokasanu ymeHblUeHne 4acToTbl MOCTyYeBbIX OC-
NOXKHEHUI, CNocobCTBYyOLLEe YYYLLEHWIO Pe3yNbTaToB eyeHUs.

KnioueBble cnoBa: MenaHOMa, Nla3epHan Koarynauus, nyyesasa Tepanus, OTCNoNKa ceT-
YyaTKuM, MaKynonaTusa, SKccyaaT
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Abstract

Introduction. Choroidal melanoma (CM) is one of the most common malignantintraocular
tumors. A pressing topic remains not only treatment, but also prevention of complications
of radiation therapy for this disease: maculopathy, retinopathy and opticoretinopathy.
Purpose. To evaluate the effectiveness of the method of sectoral laser coagulation of
the retina for the prevention of complications in the membranes of the eyeball in the
treatment of melanoma of the choroid using radiation therapy.
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Materials and methods. The main prospective group included 4 patients, and the
control group included 6 (sectoral laser coagulation (SLC) was not performed). The
selection of patients was carried out by randomization using serial numbers. The age of
the patients was 35-82 (52.9+13) years. Inclusion criteria: clinically verified diagnosis of
CM and indications for radiation therapy. We performed Optical computed tomography
(OCT) (Copernicus Revo Soct Copernicus device, OPTOPOL Technology Sp. z 0.0., Poland)
and photographic recording of the fundus before and after 1 month (Carl Zeiss Visucam
camera). The thickness of the retinal neuroepithelium layer (RNE) in the central zone was
determined (CTS), in macular zone 3 mm and 6 mm from the foveal region retinal ganglion
cell layer and inner plexiform layer of the retina, perineural layer of retinal nerve fibers
(RNFL) in the superior, temporal, inferior and nasal quadrants. We recorded exudative
manifestations. Patients of the main group (n=4) underwent SLC of the retina 3-4 weeks
before radiation therapy (laser installation Iridex IQ 532, IRIDEX Corporation, USA) for the
purpose of delimiting CM. Coagulates of II-Ill degree of intensity, green spectrum laser
radiation with a wavelength of 532 nm, distance from the determined tumor border of
1.0-1.5 optic disc diameters in continuous pulse mode.

Results. The central thickness of the retina according to OCT data did not change in
patients of the main group. In the group, there was a decrease of 72 um (56%) in perifocal
exudative retinal detachment at the edge of the tumor; there was no development of
post-radiation retinal complications. In the control group of patients, according to OCT
data, the CTS increased by 41.3 um (12%), exudative retinal detachment increased by
205 pum (45%), in 1 patient, according to OCT data, 1 month after radiation therapy, in
addition to an increase in exudative retinal detachment in at the edges of the tumor, post-
radiation maculopathy was observed in the form of edema and flat exudative detachment
of the neuroepithelium in the macular zone and isolated "soft" and "hard" retinal exudates
in the macular zone.

Conclusions. The first results of using the retinal SLK method before radiation therapy
in patients with CM showed a decrease in the incidence of post-radiation complications,
which contributes to improved treatment results.

Keywords: melanoma, laser coagulation, radiation therapy, retinal detachment,
maculopathy, exudate

B BBEJAEHWE

YBeanbHaA MenaHoMa BCTpeYaeTca C YyacTtoTom oT 4,6 fo 9 criyyaes Ha 1 MNH Hacene-
HUA B rof, B 3aBUCUMMOCTM OT permoHa NpoxmeaHus [1, 2]. B coepemeHHon o$pTanbMOOHKO-
Norun Ana neyeHns 3Tol NaTonorny NPUMEHSAIOTCA MeTOAbl Ta3epHOro neveHus (nasep-
koarynauua, dotognHammnyeckas tepanua (OOT), TpaHcnynunnapHaa Tepanua (TTT) nnu
KoMOVHauus meTofoB) [3-6], nyuyeBble meTofbl (bpaxmTepanusa (BT), ogHOPpaKLMOHHas
CTepeoTakcuyeckan paguoxupyprus c NCnonb3oBaHmemM annapata «faMma-HoX», NpPoTo-
HoTepanus) [6, 7], sHAOpe3eKunA Kak MOHOMETOZ NMpY OMYXOMAX MasblX pasmepoB, Tak 1
KOMOVHUpOBaHHas MeTOAMKa NOC/ie paHee NPoBefeHHO yyeBol Tepanuu [8]. OgHako,
HeCMOTPsA Ha BbICOKUI YPOBEHb Pa3BUTUA NyUYeBbIX IeYeOHbIX TEXHOMOIMI, OTMEYatoTCA
N OC/IOXKHEHNA Tepanuu, cpean KOTOpbIX Hambonee 4acTo BCTpeualoTca peTrHonaTuA,
MakynonaTtua n/unn ontukopetmnHonatua [3, 4, 8]. B cBA3u ¢ 3Tum akTyanbHON OcCTaeTcA
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npo6nema pa3pa60TK|/| N COBEPLIEHCTBOBAHMA METOA0B, CHXAOWNX BbIPaXeHHOCTb U
4acToTy NOCT/Iy4YeBbIX OCNTIOXKHEHUN.

B LEJIb NCCNEOOBAHUA

OueHnTb 3dPeKTNBHOCTb MeTofa cekTopasnbHoi nasepkoarynauun (CJIK) ceTuaTku
anAa NpoduNakTUKM OCNOXHEHUI B 0605104Kax rna3Horo A61oka npy neyeHny MenaHombl
cocypucTon o60n0uKM rnasa c MCnosb30BaHEM NyYeBON Tepanuu.

B MATEPWAJIbI U METO/bI

B ocHOBHyl0 MpoCneKTBHYIO rpynny NCCNefoBaHNA BKIOYEHO 4 NauWeHTa, B KOH-
TPONbHYI0 MPOCMNEKTUBHYIO rPyNMny BOLWNO 6 nauneHToB. CpedHnin NX BO3pacT COCTaBWN
52,9413 (35-82) net. lnarHo3 ycTtaHaBAMBanca KANHNYECKN, MNNaHNPOBANOCh NpoBeae-
Hu1e nyyeBon Tepanuu. BbibopKa NaumneHToB OCyllecTBAANaCh C NCMNOSIb30BAHWEM paH-
[OoMK3aLMK MeTOAOM NOPAAKOBbIX HOMePOB. B pamkax nccnegosaHma NpoBoanan onTu-
yeckyto KorepeHTHyto Tomorpaduio (OKT) cetuatku 1 GoToperncTpaumio rasHoro aHa.
OKT ceTuatKm BbiNonHANM Ha annapate Optopol SOCT Copernicus REVO c ncnonb3soBaHu-
€M MPOTOKONOB CKaHUpoBaHua: «Radial 10x10 mmy, «Raster 7x1 mmp», «Disk 3D 6x6 mmy,
«Retina 3D 7x7 mmy». [oka3aTenn paccynTbiBasriacb aBTOMATUYECKM C MOMOLLbIO BCTPOEH-
HOro NporpamMmmMHoro obecneuyeHua: TonwwmHa cnos Henpoanutenua (H3C) B MakynapHoOM
30He B UeHTpanbHom TonwuHe cetyatkm (UTC), B 3 mm 30He (MZ 3 mm S - BepxHun, MZ
3 MM T - TemnopanbHbin, MZ 3 Mm | = HUXHUIA, MZ 3 MM N — Ha3anbHbIN KBagpaHTbl) U
6 MM 30He (MZ 6 Mm S - BepxHUI, MZ 6 mm T — TemnopanbHbid, MZ 6 MM | — HVXKHWIA,
MZ 9 mm N — Ha3anbHbIN KBaApaHTbl), CNI0A FAHIMNO3HbIX KNEeTOK CeTYATKN U BHYTPEHHEro
nnekcndopmHoro cnos cetyatku (Ganglion Cell Layer + Inner Plexiform Layer - GCL+IPL;
GCL+IPL S - BepxHun, GCL+IPL T - temnopanbHbin, GCL+IPL | — HwxHmnn, GCL+IPL
N — Ha3anbHbIN KBagpaHTbl), NepUHEBPaNIbHOIO C/I0A HEPBHbIX BONOKOH ceTyaTkn (CHBC)
B BEPXHEM, TEMMNOPasIbHOM, HUXKHEM U Ha3anbHOM KBagpaHTax (CHBC S — BepxHuin, CHBC
T — TemnopanbHbin, CHBC | — HW»kHMIA, CHBC N — Ha3anbHbIN KBagpaHTbl). Pernctpmnposa-
NN Hanmume UNn oTCYTCTBME SKCCYAATUBHbBIX MPOABIEHNI B MAaKYNAPHOW 30HE N Yy Kpas
Onyxonu; n3MepeHne MakCMmanbHOWN BbICOTbl KCCYAATUBHOW OTC/IOMKN CeTYaTKM Mpo-
BOAUAN B HEABTOMATUYECKOM peXrme C NPUMeHeHneM BCTPOEHHOro M3MepUTENbHOro
nporpamMmmHoro obecrneyeHnsa oT BHyTPEHHEN rpaHuULLbl MUTMEHTHOrO SNUTENNA CeTUYaTKM
[10 HapY>KHOM rpaHnLbl otcnoeHHoro H3C nepneHanMKynAapHO NOBEPXHOCTU Hepo3nuTe-
nus. MposepeH aHanu3 aaHHbIx OKT ceTyaTkn 1 poToperncTpauum rnasHoro fHa o v ve-
pe3 1 mecau nocne nyyeson Tepannn 10 NaLMeHTOB OCHOBHOM N KOHTPOJbHOW rpynnbl C
MX. ®oToperuncTpaumio BbinonHAnM Ha dyHayc-kamepe Carl Zeiss Visucam gna Habnoge-
HUA 32 reMopparnyeckumMmn 1N 3KCCyaaTUBHbIMY PETUHANbHbIMU U3MEHEHNAMM. YeTbipem
nawuuneHTam oCHOBHOW rpynnbl BbinonHANW CJTIK ceTuatkm 3a 3—-4 Hegenu 4o nnaHMpyemom
Ny4yeBOW Tepanuu ¢ NprMeHeHrem nasepHoit yctaHoBKu Iridex 1Q 532 ¢ uenbto oTrpaHu-
yeHna MX ot 3gopoBoii ceTuatku. Koarynatbi lI-1Il creneHn nHteHcnBHOCTY (Knaccuduka-
uma no L'Esperance) HaHOCMNNCb U3nyyYeHeM nasepa 3eneHOoro CnekTpa AJINHON BOMHbI
532 HM Ha paccToAHUN OT KNMHUYECKN onpeaensaemoin rpaHuubl onyxonu 1,0-1,5 gua-
MeTpa ANCKa 3pUTENIbHOMO HepBa C MCNOJIb30BaHMEM HEMpPepbIBHOrO UMMYSIbCHOMO pe-
Xnma. MNpumeHanca wWabnoH naTTepHa B BAe KBaApaTHOWM peLlleTKn 2X2 TOUKU B 30He
MaKyrbl, 4x4 unu 5x5 Touek Ha nepudepnn, MHTEPBaN MeXAy annaMkatamy B naTTepHe
coctasnseTt 0,25-0,5 gnametpa Koarynata. [lnametp natHa coctasnan ot 100 go 300 MKM,
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3Kcno3sunuma — ot 120 go 200 Mc, MOLHOCTb Nla3epHoro usnyyexHma — ot 100 go 200 mBT.
Mpu oTeke ceTyaTKM MAK NIOCKON OTCNIONKE CeTUaTKM Y Kpasa onyxonu npodunaxktmye-
CKYIO Na3epHyto Koarynaumio npoBOAWIM NO 340POBOM CeTUaTKe y rpaHuLbl OTeka unm
otcnorike. Mpu nokanusaumm MX y ancka 3putenibHOro HepBa NpodunakTnyeckyto na-
3epHYI0 Koarynauuio BbINOSHANN A0 FPaHULbl AUCKa 3pUTENIbHOMO HepBa. B KOHTponbHOM
rpynne CJIK ceTyaTku He npoBoOAMach.

B PE3YJIbTATbHI

B ocHosHon rpynne CJIK npoBegeHa 4 naumeHTam. Tpem naumeHTam BbiNOAHANACb
BT, 1 nauneHTty — CPX «famma-HOX». B KOHTpOnbHOWM rpynne (6 nauneHTOB) YeTbiPeM Bbl-
nonHaAnacb bT, ABym — CPX «famma-HOX». Pe3ynbTaThl n3mepeHusa no gaHHbim OKT LTC,
TonwuHbl H3C B MakynapHoOM 30He B 3 MM 1 6 mm oT posea, CHBC, GCL+IPL B BepxHem,
TemMnopanbHOM, HUXKHeM, Ha3anbHoMm oTaenax LITC o n nocne nyyeson Tepanuu npeg-
CTaBnieHbl B Tabnuue.

MNepudokanbHasn skccyaaTMBHasa otcnonka HIC ymeHbLunnach y naumeHToB OCHOBHOM
rpynnol yepes 1 mecay nocsie nyyeBon Tepanun Ha 56% (puc. 1). Y 1 naumeHTa c NaoCKom
cyb6doBeanbHo oTCnonKom Habnoganock ee NoOIHOe paspelleHune (puc. 2).

TonwmHa cnoes ceTyaTKn U MakcuMasibHasA BbicoTa Nepn¢oKanbHOl OTC/IONKIN CeTYATKMN Y Kpas
onyxonu no AaHHbIM OKT nauieHTOB OCHOBHOI 1 KOHTPOJIbHOI FPYNN A0 1 NOC/ie JiyyeBoi Tepanuun
The thickness of the retinal layers and the maximum height of perifocal retinal detachment at the
edge of the tumor according to OCT data of patients in the main and control groups before and after
radiation therapy

KoHTponbHasa
TonumHa cnoes OcHoBHas rpynna, OcHoBHas rpynna, | KontponbHasa rpynna, yepes
S S———— BAO NlyyeBON Tepa- | yepes 1vmec. nocne | rpynna, Ao nyue- 1 Mec. nocne nyue-
num Jly4yeBOW Tepanuu | BOI Tepanum Boii Tepanum
LTC 241+27,5 258,8+57,1 339,3+64,7 381,7+50,2
MZ3mm S 317,8+20,5 330,5+24,1 461+93,5 482,3+£29,2
MZ3mmT 309,5+13,8 311,1+£31,0 312,3+17,0 312,5+31,2
MZ 3 mmN 316,8+11,2 312,8+34,2 311,0+£17,3 349,4+45,1
MZ3 mm I 313,0+£19,8 328,8+29,8 456,7+99,3 444,2+44,8
MZ 6 mm S 285,5+12,6 294,3+26,8 389,1+122,1 395,5+25,4
MZ6mMmT 269,0+17,3 286,5+32,1 339,7+66,3 390,7+45,1
MZ 6 mm N 284,3+27,1 302,3+26,0 262,3+18,2 282,6+27,8
MZ 6 mm | 296,08+12,6 333,3+58,7 418,1+£66,7 421,7£31,0
CHBCS 89,5+2,4 153,3+£17,3 129,5+0,7 168,3+32,7
CHBCT 88,0+3,7 94,3+12,3 147,3+41,1 116,5+£22,2
CHBCN 88,8+0,5 161,0£17,4 198,2+62,8 178,1£20,4
CHBCI 87,5+2,6 102,0+£12,5 237,9+61,3 109,6+16,6
GCL+IPLS 149,3£14,0 93,3+6,1 89,0+4,6 91,2+4,3
GCL+IPLT 94,5+15,7 90,5+8,1 89,3+5,1 89,6+7,8
GCL+IPLN 155,5£11,3 89,5+1,7 100,3+£25,7 93,7+3,9
GCL+IPLI 101,0+20,4 88,3+3,5 89,0+7,9 212,2+7,9
h max otcnoikn | 160+£50 90,6+43,6 465+67,3 417,0+£55,0
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Puc. 1. NepudokanbHas s3KccyaaTBHas OTcnolKa (0603HaueHa 3eneHoli usmepurenbHoi nuHuen) H3C
y Kpas onyxonu no gaHHbiMm OKT nayneHTa ocHOBHOM rpynnbi. A - 10 NpoBefieHNA y4eBO Tepanun

1 ceKTopanbHoli nasepkoarynauum; B - yepes 1 mecay nocne nyueson Tepanumn

Fig. 1. Perifocal exudative detachment (indicated by the green measuring line) of the NES at the edge
of the tumor according to OCT data of the patient of the main group. A - before radiation therapy

and sectoral laser coagulation; B - 1 month after radiation therapy

Ha puc. 2 npeactaBneHbl usmeHeHusa H3C npu ero nnockoi cybgpoBeanbHOM OTCNONKe
y NauneHTa OCHOBHOW rpynmbl.

[lo neueHnA y 5 NaumMeHTOB KOHTPOJIbHOW rPynmbl BblIABNEHA MOCKaa OTCNIONKa ceT-
yaTKuM y Kpasa onyxonu 212,2+7,9 Mkm (puc. 3), nocne nyyeBor Tepanum yepes 1 mecsal, ee
BblCOTa yBenuumnacb go 417,0+55,0 Mkm (Ha 45%), n3 H1x y 1 naumeHTa nnockasa cybdo-
BeasibHaA otcnonka H3C hmax 102 mkM. Y 1 nauyuneHTa yepes 1 mecAl nocne ny4yeBon Te-
panumn Kpome yBennyeHus BbiCOTbl NnepudokanbHoi otcnionkn HIC BbiABunm npn ¢oto-
pernucTpaunm mesikme egUHUYHBIE <MATKNE» U «TBepAble» SKCCyaaThl (puc. 4), ysenuuunca
otek HOC B 30He MaKynbl B ceKTope flokanusaumm onyxonu ¢ 221 go 268 mkm (Ha 18%).

Ha puc. 4 npepctaBneH ¢poToapxmB KapTUHbI IMa3HOro AHa NauveHTa U3 KOHTPOSIbHOM
rpynnol.
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MepBbIli ONbIT MPUMEHEHNA CEKTOPasibHON Nla3epKoarynaumm ceTyaTku
y NaL1eHTOB C MeNnaHOMOW COCYAMNCTOro TpakTa rnasa

/

Puc. 2. Mnockas orcnoiika HOC B MaKynApHO 30He (CMHAA cTpesiKa) NaLeHTa 0CHOBHOW rpynnbl

no gaHHbiM OKT. A — o NnpoBeAeHNA Ny4YeBol Tepannm N CEKTopabHON nasepKoarynauum;

B - paspelueHne orcnoinku H3C yepes 1 mecAl nocne nyyesBoi Tepanumn

Fig. 2. Flat detachment of the NES in the macular zone (blue arrow) of the patient of the main group
according to OCT data. A - before radiation therapy and sectoral laser coagulation; B - resolution of NES
detachment 1 month after radiation therapy
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Puc. 3. OKT o6nactn nepudokanbHOI 3KCCyAaTUBHOI OTCNIONKM Y KpasA ONyXoau nauueHTa
KOHTpOnbHOM rpynnbl. A - o neyeHus; B - uepes 1 mecsal nocne nyyeBoil Tepanun

Fig. 3. OCT of the perifocal exudative detachment area at the tumor margin in a control group patient.
A - before treatment; B - 1 month after radiation therapy

A B

Puc. 4. KapTuHa rnasHoro fHa nauneHTa KOHTPONbHOM rpynnbl. A — A0 neyeHus; B - uepes 1 mecay nocne
NyyeBoOI1 Tepanuu, C NPOABIEHNAMM NOCTIyYeBOI MaKyionaTum (<MArkmue» 3KCCyfaTbl — CUHAA CTPeNKa,
«TBepAble» 3KCCYyAaTbl — OpaHKeBan cTpenka)

Fig. 4. Picture of the fundus of the patient in the control group. A - before treatment; B - 1 month after
radiation therapy, with manifestations of post-radiation maculopathy ("soft" exudates - blue arrow,
"hard" exudates - orange arrow)
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I'IepBb||7| OnbIT NPUMeHEHNA ceKTopaan0|7| NlasepkoarynAaunm cetvyaTkm
Yy naumneHToB C MenaHomMmon COCYyAMNCTOro TpakTa rnasa

B OBCYXIOEHWE

OCHOBHbIMU NAaTOGU3MONOrMYECKUMM MEXaHM3MaMy B  Pas3BUTUM MOCTIYYeBbIX
OCJIOXKHEHMWI ABNAITCA OOCTPYKTUBHBINM BaCKyNUT C NPOAYKLMEN NPOBOCNANNTENbHbIX
LUUTOKNHOB 1 $GaKTOPOB pOCTa COCYAOB, MLIEMMYECKUNE U3MEHEHNA CETYaTKU, KOTopble
MOTYT NPOABUTLCA OTCPOUYEHHO, laxke CMYCTA Neprog BPeMeHu nocie nyyeBoin Tepanum.
AKTyanbHbIMK ABNAOTCA Pa3paboTka 1 BHeApeHMe HOBbIX 3GPeKTUBHbIX 1 6e30MnacHbIX
METOA0B NPOGUNAKTUKIN MOCTAYYEBbIX PETUHANIbHBIX OC/IOXKHEHUIN HA YPOBHE UX NaTo-
dusronornyeckoro cybcTpaTta — BacCKynsipHoro pycna cetyatku. C 3Toll Uesibio npume-
HAIOTCA MHTpPaBuTpeanbHble MHbekunn aHTU-OP3C-npenapaToB, KOpTMKOCTEpPOUAbl B
dopme npenapaToB NPONIOHIMPOBAHHOTO AeNCTBUA. 10 HaWMM U NUTEPATYPHbIM JaH-
HbIM, BCTPeYaloTca 1 NoboUHble 3pdeKTbl ONMCaHHbIX METOAO0B — 0dTaNIbMOrMNepPTeH3NS,
OCJIOXKHEHHasA KaTapaKTa, BbiNagieHne opbutanbHol KnetyaTky, SHAOPpTaNnbMunT 1 cepaey-
HO-COCYAMNCTbIe OCNOXHeHMA [9-13].

B oTeuectBeHHON 0TaNnbMOOHKONOMMN BaXKHYIO NO3MLMI0 B 061acTU NPpodUnakTukm
OCJIOXKHEHMWI NTyYeBOI Tepanmmn 3aHMMaloT NnasepHble MeToAbl. PaspaboTtaH meTop oTrpa-
HUYNTENBHOW Na3epHO Koarynaumum MenaHoMbl cocyancTon obonoukm rmasa [3]. MNpume-
HeHve NaToPpusnonormyeckn 060CHOBaHHOro MeToaa NPoGUNAKTNYECKOWN CEKTOPAsTbHOM
nasepKoarynsauumn 3qopoBoii ceTyaTKy Npyv MefnaHoMe Xopuoungen No3BoauT NpoBoANTb
NnyyeBylo Tepanuio NaLyeHTam C TaKo NATONOrMeln C MEHbLUUMI PUCKAMN PETUHAMNbHbIX
MOCTNyUYeBbIX OCIOXHEHUIA.

B Hawem nccnepoBaHUM y naLuMeHTOB OCHOBHOW rpynmnbl yepes 1 mecaAl nocsne nyye-
BOW Tepanuu LeHTpanbHaA TONLWNHA ceTyaTKy no gaHHbiM OKT He namenmnacb. OTmeuye-
HO yMeHbLLeHre Ha 72 MKM (56%) nepridoKanbHOM SKCCyAaTUBHOW OTC/IONKIN CETUATKN Y
Kpas onyxonu. B ocHOBHOW rpynne He 0TMeYanoch Pa3BMTUA NOCTAYYEBbIX PETUHANBHbBIX
OCNOKHEHWM.

B KoHTponbHoM rpynne y nauymeHtos LUTC no gaHHbim OKT yBenuumnaco Ha 41,3 MKM
(12%). Habntoganocb yBenvyeHve 3KCCyaTUBHOM OTC/IONKM ceTyaTKm Ha 205 MKM (45%),
y 1 naumeHTa 3TON rpynnbl Yepe3 1 MecAL nocne fyyeBo Tepanumn Kpome yBenumueHus
3KCCY[ATUBHOWM OTCIIOMKM CETUATKM Y Kpaa OMyxonu Habniofganncb NocTiyyeBas Maky-
nonaTtma B BUAEe OTeKa M NIIOCKOW 3KCCYAAaTUBHOWN OTC/IOVMKN HEMPO3INUTENUA B MaKynap-
Holl 30He Mo faHHbIM OKT 1 efuHMUHbIE «MATKUE» U «TBEPAble» SKCCYAaTbl CETUATKN B
MaKynsapHow 30He npu doToperncTpaumm. M3yueHme natoreHesa, GpakTopoB pricKa, CBA-
3aHHbIX C Jly4yeBoOl Tepanueln, cnocobcTeyeT FyOboKoMy NMOHMMaHUIO NpobaemMbl NOCTY-
YeBbIX PETUHANbHbBIX OCNIOXKHEHUI nyyeBon Tepanuu MX, pa3paboTke 1 BHefpeHUIO B
MEAVLMHCKYIO NPaKTUKY nevyebHO-NpodunakTMyecknx MeTofoB A OOCTVXKEHUA Hau-
nyyuwiero pesynbTaTa ¢ COXpaHeHnem GyHKLMN opraHa 3peHns 1 ynydlleHnem KauecTsa
XKM3HU NaumeHTa.

B 3AK/TIIOYEHNE

MNepBble pe3ynbraTbl NnpuMeHeHuA meToga CJ1K ceTuaTkm 40O NpoBedeHNA ny4YeBomn Te-
panuu y nauneHToB ¢ MX nokasanu yMeHblUeH/e YacTOTbl MOCTAYYEBbIX OCIIOMKHEHWN,
Cnoco6cTBytoLLee YNYULLIEHWIO Pe3yNbTaToB leYeHus.
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Pesiome

Llenb. MNpoBecTy cpaBHUTENbHYIO OLEHKY MapamMmeTPOB pelueTyaTon NIaCTUHKK CKnepbl
(PMC) y naymeHTOB C rMayKoMOW, MUONWEN 1 Y 3I0POBbIX NnL, 6e3 rnasHom naTonorum ¢
MOMOLLbIO ONTUYECKOW KOorepeHTHo Tomorpadum (OKT).

Martepmanbi n metoppbl. B ccnegosaHue BkoueHo 79 rmas 51 nauuneHTa, megnaHa Bo3-
pacTta coctaBuna 55 net [34-74]. C NOMOLLbIO ONTUYECKOW KOrepeHTHOW Tomorpadun
(COKT) pncka 3putenbHoro Hepsa ([3H) oueHvBanu TonwyHy u rny6uHy pacnonoxe-
HuA PINC, TonwmHy npenaMmmHapHOW 30HbI, HaIMuMe U BbIPa>KEHHOCTb NPenaMMHapHOro
peTuHowwmsnca; penbed nepeaHen (rnasHom) n 3agHen (Mo3roeoin) nosepxHocten PrC;
TOJLUHY XOPVIOUAEN U TOJILLVHY CI0A HePBHbIX BOMOKOH ceTyaTkm (CHBC). Habnioganu
3 rpynnbl NayneHToBs: | — nauneHTbl C OCEBON MUOMKWEN C BEIMYMHOW nepefHe-3agHen
ocu (M30) rnasa 6onee 24 mm (36 rnas); Il - nayMeHTbI C AMArHO30M «MepPBUYHAA OTKPbI-
ToyronbHas rnaykoma» (MOYT) lI-1ll ctagum (27 rnas); lll rpynna — koHTposbHasA (16 rnas).
Cratnctnyeckan obpaboTka AaHHbIX NPOBeLEeHa C UCMOJIb30BaHNEM CTAaTUCTUYECKKX Na-
KeToB Statistica 10,0 for Windows, pacueTa koadduumneHtos koppensauum MupconHa, Cnup-
MeHa. lNpu cpaBHeHWY rpynn npumeHanu Kputepuin Kpackena - Yonnnca, MaHHa — YntHu.
Pesynbrathbl. B rnasax naymeHToB ¢ mronuen no mepe ysennyenus N30 BbiABneHa TeH-
OEeHLMA K CHUKEHWNIO TONLMHBI XOpronaen 1 npenammHapHon 3oHbl (U=152,5; p<0,0074),
MoBbIWeHNI0 PedNEKTUBHOCTU B LieHTPasNbHbIx otaenax PIC nepmBackynapHo, Habnto-
Janocb GopMUpOBaHUE ramma-30oHbl nepunanunapHoi atpodum (MMA). B pesynbraTe
cpaBHeHuA napameTtpos PIIC o Il n lll rpynnax y nauymeHTtoB ¢ MOYI Hamu onpegeneHo
yMeHbLeHne TonwuHbl PMNC (U=34,500; p<0,00016); yBenuueHme rnyburHbl ee pacnonoxe-
HuA (U=152,5; p<0,0074); a TakxKe CHMKeHWe TonwmHbl xoprongen (U=42,00; p<0,00046)
1 ymeHbuieHne tonwmHbl CHBC (U=44,50; p<0,0,00064) No CpaBHEHMIO C KOHTPOJIbHOW
rpynnou. Hamu yctaHoBneHo, uto npu yanuHeHun N30 rnas nponcxoamno nporpeccus-
HOe yBenMyeHne auameTpa oTBepcTus B membpaHe bpyxa (MB) y nauuveHTos Il rpynnebi
C mronuen B coyetaHun c MOYT, uto ycyrybnano nameHeHuma cTpyktypbl PINC n conpo-
BOX[JAJIOCb CHWKEHVEM TOMWMHbI NpeslaMUHapHON 30Hbl. BbiABNeHO HepaBHOMepHOe
yBeIYeHne NOPUCTOCTU 1 NoABNEHVE rnnopednekTNBHbIX 4eeKTOoB, a Takxe fedopma-
umna KoHTypoB nosepxHocTen PINC y naymeHToB ¢ MNOYT. Y 33,3% naumeHTOB C pa3BUTOMn

334 "Ophthalmology Eastern Europe’, 2024, volume 14, N 3

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/PI.2024.14.3.029

AOP30TUMON® _

nop3onamung 20 Mr + TUMON0N 5 Mr; 5 M

[MpoTMBOrNayKoMHoe CpeacTBo:
MHrMbuTop Kap6oaHrugpassi +
B - appeHo6bnokaTop

+ Tumonon

OP30TUMONT’

JAopaosasen,

Kannm Ma3Mbig, 5
Mrimne 5 Mrmn

MexaHu3M gencTeuA:
e CHMXKeHue ceKpeuun BN

<

- JOp30JlaMUg U TUMOJI01 NOTEHUUPYIOT p,eﬁcmue
Apyr apyra*

TepaneBTUYECKU 3KBUBANIEHTEH OPUrMHAJIbHOM
$UKcMpoBaHHOM KOMbUHaULUK fAop30iaMUA + TUMOON

CHuykaeT BI' oo 25%'

3au_|,M|_|_|,aeT HHK MUTOXOHOPMIA KNETOK OT OKUCNUTESIBHOT O
cTpecca’

CrabunusupyeT nons speHua’

YnyuwaeT reMogMHaMMKY CeTYaTKU U OQUCKA 3pUTEJIBHOIO
1
HepBa

YnobeH B ucnonb3oBaHuK: No 1 Kanse 2 pasa B CyTHU

MpounssoguTens: L [ )
Apnpax — MNaneHckm Jlabopatopui, Xopeatusa ]g 'b',‘r

* 0630p HIMHUYECKOrO OMbiTa TEPaNUK MayKoMbl M 0GTaNbMOrMnepTeH3MN GUKCUPoBaHHOW KoMBUHaLKel fop3onamuaa u Tumonona, C.H0.
Metpos, A.B. BomKkanuH, KnuHuyeckas odransmonorua Ne2, 2017, crp. 100 - 106

1.E.A. Eropog, B.IN. Epuues /HauuoHanbHoe pyKoBOACTBO MO rMayKoMe AnA NPaKTUKYIOWWX Bpavei/4-oe usganue 2019

2.SaccaS., La Maestra S., MicaleR., Larghero P./Ability of Do rzolamide Hydrochloride and Timolol Maleate to target mitochondria in glaucoma
therapy // Arch Ophthalmul 2011. Vol. 129. N 1. P. 48-55.8

3.Martinez A., Sanchez M./Predictors for visual fields progression and the effect of treatment with dorzolamide 2% or brinzolamide 1% each
added to timolol 0.5% in primary open angle glaucoma // Acta ophthalmologica. 2010. Vol. 88. P. 541-552.

NEKAPCTBEHHbIV MPEMAPAT

Peknama. MIMeloTCA NpOTUBONOKa3aHAN HexenaTenbHble peakumn. [prMeHeHne npenapara npy 6epemMeHHoCTI
AOoNyCcKaeTcAa TONbKO B TeX CNy4adx, Korga oxxujaeman nonb3a onAa matepu npeeblillaeT NoTeHUManbHbi PUCK ANA nnofa.
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ctaguent NMOYI mbl Habnoganu npusHak gedopmaumm 3agHero KoHtypa PIC - ero npo-
MUHeHUMA K3agWn.

MpenamnHapHbI PETUHOLLM3NC HaMW ONPefenaAnca y nauneHToB BO BCEX FPynnax, HoO Ya-
CTOTa BCTPEYAEMOCTM BblpaXKeHHOro peTuHoLwm3nca npeobnagana y nayneHtos ¢ NMOYr
(R=0,561; p<0,05). YacToTa BCTpeuaemocCTn cocouka beprmerictepa B uccnegyembix rpyn-
nax coctasuna: B | rpynne — 52,78%, Il - 56,3%, Ill - 50,0%. Yawie oH onpefgenanca B rnasax
CO CHMXEHHOW TOMNLWMHOW Xopuongeun n npenaMmmHapHom 3oHbl (R= -0,414; p<0,05), uto
No3BONAET €ro paccMaTprBaTh Kak NPenKTop BblpaXKeHHOro npenaMmHapHoOro peTuHo-
wu3nca y naumeHnTos ¢ MOYT.

3aknoueHue. [peacraBneHHble HaMM ocobeHHOCTM napameTpoB PIC (ee TonwWwmHbI, ry-
OUHbI, CTPYKTYpbI, penbeda NoBepXHOCTeN) OTpaxKatT U3MEHEHNA CoeANHNTENbHON TKa-
HW, Nexalyme B OCHOBe naToreHesa nporpeccupyiowen muonum n NOYI. Hamu onpepge-
NEHO, YTO C YBeNMyeHrem Bo3pacTa HabnioaaloTca TeHAeHUMM K 6o/iee NoBepPXHOCTHOMY
cmelyeHmio PMC, pesopraHy3auum ee CTpyKTypbl 1 gepopmaLummn ee nepefHeln NoBepx-
HOCTW Y NaLMeHTOB BO BCexX rpynnax. YuntbiBaa nHpopmatnusHoctb OKT B oLieHKe Konu-
YeCcTBEHHbIX M KauecTBeHHbIX NapameTpoB PIMC, MOXHO MCNonb30BaTb UX M3MEHEHMWA Kak
OKT-kpuTepunn prcka BO3HMKHOBEHUA, paHHE ANarHOCTUKKN 1 nporpeccrupoBaHus MNOYT
n mmonuu, a Busyanmsauuio PIC cnegyet BkniounTb B npotokon OKT A3H.

KnioueBble cnoBa: pelueTyaTas NiacTUHKa CKiiepbl, ONTUYeCcKas KorepeHTHas ToMorpa-
dusa, rnaykoma, Mmonusa, AUCK 3pUTeNIbHOro HepBa
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Abstract

Purpose. To analyze comparatively the lamina cribrosa (LC) of sclera in patients with
glaucoma, myopia and individuals without eye pathology using optical coherence
tomography (OCT).

Materials and methods. The study included 79 eyes of 51 patients, the median age was
55 years [34-74]. The thickness and the depth of the LC, the thickness of the prelaminar
zone, the presence and severity of the prelaminar retinoschisis; the relief of the anterior
(ocular) and posterior (cerebral) surfaces of the LC and the thickness of the choroid and
theretinal nerve fiber layer (RNFL) were assessed using OCT of the optic nerve head (ONH).
Three groups of patients were distinguished: | - patients with axial myopia with axial
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length (AL) more than 24 mm (36 eyes); Il - patients with primary open-angle glaucoma
(POAG) stages lI-ll (27 eyes); lll - control group (16 eyes). Statistical data processing was
carried out using Statistica 10.0 for Windows, calculation of the Pearson’s and Spearman'’s
correlation coefficients. The groups were compared using the Kruskal - Wallis and
Mann - Whitney tests.

Results. A tendency towards a decrease in the thickness of the choroid and prelaminar
zone (U=152.5; p<0.0074), an increase in the reflectivity of the LC central parts and the
formation of the gamma zone of peripapillary atrophy (PPA) were revealed in myopic eyes
as the axial length increased. Comparison of LC of sclera in patients in groups Il and llI
resulted in revealing decline in the LC thickness (U=34.500; p<0.00016); an increase in the
depth of LC location (U=152.5; p<0.0074); a decrease in the choroidal thickness (U=42.00;
<0.00046) and a reduction in the RNFL thickness (U=44.50; p<0, 0.00064) in patients with
POAG compared to the control group.

A progressive increase in the diameter of the opening in the Bruch’s membrane (BM) in
patients of group Il with myopia in combination with POAG were found. This increase
with the lengthening of the AL of the eyes aggravated the changes in the structure of
the LC and was accompanied by a decrease in the thickness of the prelaminar zone. An
uneven growth in the porosity and the appearance of hyporeflective defects, as well
as deformation of the LC surfaces in the group with POAG were detected. The sign of
deformation of the LC posterior contour, its prominence posteriorly was found in 33.3%
of patients with POAG. Prelaminar retinoschisis was detected in patients of all groups,
but the frequency of occurrence of severe retinoschisis was higher in patients with POAG
(R=0.561; p<0.05). The frequency of Bergmeister papilla in the studied groups was: in |
group — 52.78%, Il - 56.3%, lll - 50.0%. It was more often detected in the eyes with reduced
thickness of the choroid and prelaminar zone (R = -0.414; p<0.05), therefore it can be
regarded as a predictor of severe prelaminar retinoschisis.

Conclusions. The presented patterns in the variability of the LC parameters (its thickness,
depth, structure, surface relief) reflect changes in the connective tissue underlying the
pathogenesis of progressive myopia and POAG. The in patients with axial myopia and
POAG compared to the control group were revealed. The age-related tendencies of more
superficial displacement of the LC, disorganization of its structure and deformation of its
anterior surface were observed in patients of all groups. The quantitative and qualitative
parameters of the LC received with OCT are considered to be used as OCT criteria for the
risk of occurrence, early diagnosis and progression of POAG and myopia, and visualization
of LC of sclera is recommended to be included in the OCT protocol of the optic nerve head.
Keywords: lamina cribrosa, optical coherence tomography, glaucoma, myopia, optic disc

B BBEJEHWE

M3BeCTHO, UTO B NaToreHese nporpeccmpy&ou.lelh Mronmn n rmaykombl, KOTOpble OCTa-
IOTCA OAHUMUN N3 CaMbIX aKTyallbHbIX npo6neM O(I)TaJ'IbMOJ'IOFVII/I, XapaKTepPHbIE€ USMEHEHNA
COeLVHUTENbHOM TKaHU C ee pemogennpoBaHmnemM UrpatoT Ba>KHYIO0 pOJib [1]. OgHako cTn-
Mynbl N MEXaHU3MbI, KOTOpPbIE O6yCJ'IOBJ'IVIBaiOT N3MEHEHNA, Pa3NNYaloTCA MeXay 3TMn
2 3aboneBaHUAMMU. I'Ip|/| Mmonnn nepeCTp0|7|Ka COeQVHUTENbHOM TKaHN U N3MEHEHUE ee
COCTaBa Bbi3BaHbl BU3yaJibHbIM CUTHAJTaMU 1 NTPUBOAAT K OCEBOMY YAJTMHEHWIO I1a3HOIo
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Abnoka [2], Torga Kak npu rnaykome rnoBblleHNe BHYTPUIIA3HOTO AaBfieHnA U CoCyau-
CTble MexaHM3Mbl 3aMycKaloT peMoAennpoBaHe CoOeaNHUTENbHON TKaHN 1, Npexae Bce-
ro, BbI3blBalOT U3MEHEHME BUOMEXaHNYeCKX CBOWCTB peLleTyaTon NnacTUHKK CKiepbl
(PMC), n3yueHuio KoTopbix NocBALLeH pAg dyHAameHTanbHbIx pabot MomanHon E.H. ¢ co-
asTopamu [3]. Jedopmauum PMNC 610KMpyoT akconnasmaTnyeckunin TOK B akCOHaX raHrm-
O3HbIX KJIETOK CeTUaTKy, BeAyT K KOMMPeccnn Kanunnapos, B pe3sysbTaTe Yero BO3HMKaeT
NLWEeMNYECKMIA UHCYNBT akCOHOB. BrnepBble Kak 06beKT n3yueHus PINC Bbi3Bana nHtepec
WMEHHO B naToreHe3e onTuyeckon HemponaTum Npu rnaykome — BeayLuen npuymHe He-
obpatumoi cnenotbl y oT 4,5 po 14,0 MnH Yenosek B mupe [4]. B To e Bpems n3meHeHus
PMNC, yepe3 KOTOPyIO NPOHUKAIOT aKCOHbI FAHINO3HbIX KIIETOK CeTYaTKN, BXOAAT B KO-
yeBble 3BEHbA MaToreHesa PasfnYHbIX GOPM ONTMUECKONW HerponaTumn (uwemmnyeckas,
BOCManuTenbHas, KOMNpeccuoHHas, MHOUNbTPaTUBHasA, TpaBMaTMUeCcKas, MUTOXOHAPU-
anbHas, NvWweBasn, TOKCMYecKasn, HacneaCcTBEHHas).

Ecnn po HepaBHero BpemeHu nccneposatb PIC MOXHO 6bif10 NWLb FUCTONOMUYECKHU,
TO Ha COBPEMEHHOM 3Tane MeTof ONTUYeCKon KorepeHTHon Tomorpadum (OKT) caenan
BO3MOXKHbIM He TonbKo Bu3yanusaumio PIC, Ho n nsmepeHne ee napameTpos [5-8].

B LIEJTb NCCJIEOOBAHUA
C nomouybto OKT nposecTu cpaBHUTENbHYIO OLeHKY napameTtpos PIC y nayneHToB ¢
rnayKoMoW, MMonren 1 y 310poBbIX N1 6e3 rnasHowm naTonorun.

B MATEPWAJIbI U METObI

B nccnepgosaHue BkntoveH 51 naumeHT (79 rnas), megmnaHa Bo3pacTa coctaBuna 55 net
[34-74].

Bcem naymeHTam nommmo 6asosoro odTtanbmosnormyeckoro obcnegoBaHmna (Busome-
TpuAa, aBTopedpakTomeTpurs, 6BMOMUKPOCKoNUsA, opTanbmockonus, bromeTpus, nepume-
TpUA, TOHOMETPUA) NPOBOANAN CNEKTPANbHYIO ONTUYECKYIO KOrepeHTHY ToMorpaduio
(COKT) ¢ nomolbto cneKkTpasbHOro ONTUYECKOro KorepeHTHoro tomorpaga REVO NX
130 (OPTOPOL Technology). icnonb3oBanu npoTokon MccnefoBaHWA AUCKa 3puTenb-
Horo HepBa (J3H) (pagnanbHoe n 3D-ckaHupoBaHue) 1 cnegylolme napameTpbl: pas-
Mep paguanbHOro ckaHa 6x6 mm, paspelleHune B-ckaHa 2048, CKOpPOCTb CKaHUPOBaHUA
00 130000 A-CKaHOB B CEKyHAYy.

MauneHTbl pa3geneHbl Ha rpynnbl, NpeacTaBneHHble B Tabn. 1.

Ta6bnuua 1
XapakTepucTuka nauneHToB, o6cnefgoBaHHbIX Ha OKT
Table 1
Characteristic of patients examined with OCT
I rpynna Il rpynna Il rpynna
Mapametpbi Mwnonusa aykoma (MOYT) KonTponb
N=36 N=27 N=16
Bospact nauuenTta, Me, net 30 7400 42,50
P H T [24-44] [62,00-80,00] [29,50-49,00]
M130 rmasa. Mm 25,20 23,79 23,39
! [24,65-26,21] [22,87-24,51] [22,49-23,75]
BTM, MM pT. CT. 16,5+2,3 17,041,1 17,5+1,4

MprmeyaHye: [OCTOBEPHOCTb pas3nnyuii B rpynnax <0,05.
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Puc. 1. OKT-ckaH n onpepensembie napameTtpbi: 1 - AMHUA MeXAy KOHLaMmu oTBepcTna B Mb;

2 - nepepHAan nosepxHocTb PIC; 3 - 3agHAA noBepxHocTb PMNC

Fig. 1. OCT scan and determined parameters: 1 - line between the ends of the hole in the Bruch’s
membrane; 2 - front surface of the lamina cribrosa of the sclera; 3 - rear surface of the lamina cribrosa
of the sclera

B | rpynny Bownu nauuneHTbl Cc oceBo muonuen ¢ senuunHon N30 rnasa 6onee 24 mm
(36 rnas). Bo Il rpynny BKAtoUYeHbl NaLeHTbl C ANarHO30M «MepBUYHaA OTKPbITOYrosibHasn
rnaykoma» (MOYT) ll—IIl cragnn ¢ KoMNeHCMpPOBaHHbIM BHYTpUrnasHbiM gasneHuem (Br)
(27 rna3). B lll rpynny (KOHTPONbHYI0) BKOYEHbI NPAKTUYECKM 300POBble NaumeHTbl 6e3
rnasHou natonoruu (16 rnas), 6e3 anoHraumm rmasHoro A6noka (MeanaHa N30 coctaBuna
23,39 mm). Bce naumeHTbl He MMeny CONyTCTBYIOLLEN rMa3HOW NaToNOrMK 1 TAXENbIX CO-
MaTnyeckunx 3abonesaHnin. B aHamHe3e naLMeHTOB C rnaykoMon NpucyTCTBOBana Uemu-
yeckan 6onesHb cepaua (MBC).

Ha Tomorpammax oueHvBanu cnegytoume napameTpsbl (puc. 1): rnybmuHy pacrnonoxe-
HuAa PIC (ee onpefenanu Kak pacctosiHMe OT MNOCKOCTY OTBepCTUA B MembpaHe Bbpyxa
(MB) po nepegHen rpanHuubl PIC) — xenTaa cTtpenka; Tonwuny PINC - 3eneHan cTpenka;
TONWMUHY NpeflaMMHapPHON 30Hbl — KpacHasA CTPesiKa; Halnumne 1 BblPa)KeHHOCTb npena-
MWHAPHOIrO PETUHOLWN3NCA; penbed nepeaHen (rnasHon) n 3agHern (MO3rosol) NoBepx-
HocTei PIC. TonwmHy xoprongen nepmnanmiiapHO paccumTbiBan MaHyanbHO; 3a TON-
LMHY CNOA HEPBHbIX BONOKOH ceTyaTky (CHBC) npuHMManu oblyee cpefHee 3HaueHe B
OKT-npotokone.

Cratnctnyeckana obpaboTka faHHbIX NPoBefeHa C UCMONb30BaHNEM CTaTUCTUYECKMX
nakeToB Statistica 10.0 for Windows, pacueta koa¢pduumeHToB Koppenauun MupcoHa,
CnupmeHa. Mpwn cpaBHeHMKM rpynn npumeHanu Kputepuii Kpackena — Yonnuca, MaHHa -
YUTHW.

B PE3YJIbTATbI MW OBCYXOEHUE

B pe3synbrate cpaBHeHUA napameTpos PIC y nauneHToB ¢ MUONNEn N KOHTPOSIbHOMN
rpynmnbl CTaTUCTUYECKN JOCTOBEPHbBIX pa3nnunii B TonwmHe PINC, npenammnHapHON 30HbI,
B rny6uHe pacnonoxeHua PIMNC Hamu He ycTaHOBREHO (Tabn. 2).
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Ta6bnuua 2
CpaBHUTenbHan xapaktepuctuka napametpos PMC e | n B Il rpynnax
Table 2
Comparative characteristics of LC parameters in groups | and Il1
lpynna nauneHToB TonwuHa PMNC, MKM My6uHa PMC, mkm WCARLL DO LSl LE LS
30HbI, MKM
I rpynna Me 193,00 Me 319,50 Me 111,50
Mwonus (N=36) [170,00-237,00] [256,50-372,00] [72,00-139,00]
Ill rpynna Me 224,00 Me 352,00 Me 132,00
KOHTponbHas (N=16) | [204,00-252,50] [277,00-451,50] [86,50-150,00]

MNpyMeyaHune: fOCTOBEPHOCTL pasnnunii B rpynnax <0,05.

B 6onblumHcTBe cnyyaes cTpykTypa PMNC B | rpynne (52,78%) u lll rpynne (68,75%) BbI-
rnagena OgHOPOAHOW, NOPbI C MyYKaMn akCOHOB NPOXOAWUAN MapannenbHo Apyr Apyry,
6bINN pacnpeaeneHbl PaBHOMEPHO, YeTKo AnddepeHUMPOoBanncL NepeaHaAs rfasHas u
3afHAA mo3roeas noeepxHocTn PINC (puc. 2).

YctaHoBneHo, uto ¢ yBenuueHuem N30 B 36,11% 6nm3opyknx rnas Habnoganacb TeH-
IEeHUUS K NOBbIWEHUIO pedneKTUBHOCTY B LIeHTPasbHbIX otaenax PIC 3a cuet coegnHu-
TeNIbHOWM TKaHW, OKpY>KaloLLel LieHTparbHble apTePUIO 1 BEHY ceTyaTKu (puc. 3).

Puc. 2. OKT-ckaH [13H, N30 24,59 mm (cTpykTypa PIMNC o603HaueHa cTpenkoii)
Fig. 2. OCT-scan of the optic disc, AL 24.59 mm (the structure of the LC is indicated by the arrow)

Puc. 3. OKT-ckaHn [13H, N30 26,32 mm (cTpykTypa PIC 0603HaueHa cTpenKoii)
Fig. 3. OCT-scan of the optic disc, AL 26.32 mm (the structure of the LC is indicated by the arrow)
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Puc. 4. KoHuTyp nepepHei nosepxHoct PIC: 1 — poBHbI Ayroo6pasHbiii; 2 - yniouweH; 3 - HepOBHbIN
AedopmupoBaHHbIi

Fig. 4. Contour of the anterior surface of the LC: 1 - smooth, arc-shaped; 2 - flattened; 3 - uneven,
deformed

KoHTyp 3agHen nosepxHocTu PMC umen dopmy nonoron Ayrm v He oTanYanca
B I nlll rpynnax.

He 6bin10 06Hapy»KeHO pa3nuunii Takxe B KOHTYpe nepeaHeii nosepxHoctu PTNC B faH-
HbIX rpynnax. B 6onblumMHCcTBE rnas oH 6bl1 POBHLIM Ayroo6pasHbIM, 3a CKIIOUYEHEM Ciy-
yaeB HakNoHHoro [13H, korga Habnoganacb Aepopmauma nepegHein nosepxHoctn PMNC
(punc. 4).

Hamwu BbIABNEHO, UTO TOMNLMHA XOpUOUAeW B rpynne nauneHToB ¢ Muonuen 6bina go-
CTOBEepPHO MeHblue (MeanaHa 149,25 [132,38-178,75] MKM), UeM B KOHTPOJNIbHOW rpymnne

BRIXIKIXIXIX) (X XIKIXIKIKIKIX], (KX

Puc. 5. lnarpamma pacceAsHns, AEMOHCTPUpPYIOLLaAa B3aMMOCBA3b MeXAy TONWUHON NpenamuHapHon
30HbI 1 TONwMHo xopuoungeu (R=0,398; p<0,05)

Fig. 5. Scatterplot demostrating the relationship between the prelaminar zone thickness and the
choroidal thickness (R=0.398; p<0.05)
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(megmaHa 199,85 [161,75-234,0] MKm). Habniogaemoe HaMy CHUXeHWE TONLWMHbBI XOpUou-
Oen 1 npenaMmnHapHoin 30Hbl No mepe yeennueHusa N30 (>26,3 MM) MOXKeT CNY»KUTb JOKa-
3aTeNIbCTBOM HayanbHbIX HapyLeHU MUKPOLMPKYNALMKM B rnasax ¢ muonuen (U=152,5;
p<0,0074), uTo OTMeyvaeTcA B AaHHbIX NuTepaTypsbl [9, 10].

Hamwu yctaHoBneHo dopmupoBaHue ramma-30Hbl nepunanunaapHon atpodum (MMA),
B MPOEeKL MM KOTOPOW OTCYTCTBOBANW PETUHASbHbBIN NUrMeHTHbIN anutenui (PMN3) n Mb,
BM3yanusnposanacb cknepa n CHBC Hapagy co CHU»KeHreMm TONLWMHbI Xopronaen n npe-
NaMUHAPHOW 30HbI B ra3ax ¢ Muonuen. NMprnunHon GpopmMnUpoBaHNS 3TUX M3MEHEHWIA, Be-
pOoATHO, ABNAeTCA cMeLleHne Mb B CBA3M C HENPONOPLMOHaNbHbIM POCTOM MeXAy yJacT-
Kamu cknepbl, xopuoungen n cetyatkm [11-13].

B pesynbrate cpaBHeHua ceoncts PIC B Il v Il rpynnax Hamum BbiAiBAIeHbI 4OCTOBEP-
Hble MOpdoMeTPUYECKIME Pa3NNUNA MeXay HIUMK (Tabs. 3): N0 CpaBHEHMIO C KOHTPObHOM
rpynnon y nauMeHToB C rnaykomon ymeHbleHme tonwmHbl PMC (Ha 59 mkm) (U=34,500;
p<0,00016); yBenuueHwne rnybuHbl pacnonoxeHus PIC (Ha 60 mkm) (U=152,5; p<0,0074);
CHUXKeHWe TonwwmHbl Xopuongen (Ha 20,5 mkm) (U=42,00; p<0,00046) 1 ymeHbLUEeHNe TSI
wmHbl CHBC (Ha 16 mkm) (U=44,50; p<0, 0,00064).

B pesynbrate cpaBHeHMA napameTpoB PIC yctaHOBNeHo, UTO y 4acTu nauneHToB
(9 (33,3%)) Il rpynnbl, y KOTOPbIX MMOMNMA coYeTanacb C rnaykomon, yanmHexue N30
rnasa KoppenmpoBano C NPOrpeccvBHbIM yBenuyeHnem AuameTtpa oteBepctna B MB
(megmaHa 1873,00 [1726,00-1916,00] MKM) NO CpaBHEHWIO C NaLMeHTaMn TOW e rpyn-
nbl 6e3 mronuu (18 (66,7%)), y KoTopbix MeamnaHa oteepctua B Mb coctaBnsana 1678,00
[1584,00-1775,00] MKM. Bbllieyka3aHHble pa3nnuuns, B CBOIO ovepefb, CONPOBOXKAANUCh
6onee BblpaXKeHHbIMK M3MeHeHUAMM PINC 1 CHUXKeHMEeM TOALWMWHDBI NPeNaMUHAPHON 30HbI
(pwnc. 6, 7), uto cornacyeTca ¢ faHHbIMK nuTepaTypsbl [13].

C nomolybto OKT ycTaHOBMEHbI He TONbKO MOpbOMETPUUECKUNE, HO 1 XapaKTepHble
ana MNOYI kauecTBeHHble NPU3HaKKU Ae3opraHmn3aunn cTpykTypol PIC: HepaBHOMepHOe
yBefiyeHne NopucToCcTu 1 noseneHne runopednekTnBHbIX 4edeKToB, a Takxe fgedopma-
LMA KOHTYPOB ee NoBepxHocTen (puc. 8).

MosBneHme xapakTepHblx oyaroBbix gedekTos PINC B rnasax naunmeHToB, CTpagatoLwmx
OT FNayKoMbl B COYETaHNM C MMOMMEN BbICOKOW CTENEHU, BEPOATHO, 06YCIOBNEHO YMEHb-
LWeHnem KonmnyecTtsa xopuokanunnapos [14, 15]. B 33,3% rna3 c NOYl Hamn onpegeneH
npusHak gedopmaumm 3agHero KoHTypa PINC - ero npoMuHeHUMA — NpoBuUcaHre K3aau,
obycnosneHHoe, BepOATHO, yMeHbLUeHKeM anacTniHocTy PINC nog Bo3gencTeriem nosbi-
weHHoro B (puc. 9).

Ta6bnuuya 3

CpaBHUTeNnbHasn xapaktepucrnka napamerpos PIMC Bo Il m 11l rpynnax

Table 3

Comparative characteristics of parameters of LC in Il and lll groups
fpynna naumenTos Tonwwuha PNC, ny6una PNC, TonwuHa xopuoun- | Tonwmxa CHBC,

MKM MKM Aeun, MKM MKM

Il rpynna Me 155,00 Me 412,00 Me 111,50 Me 101,00
aykoma (N=18) [139,00-184,00] [376,00-498,00] [72,00-139,00] [84,00-112,00]
Il rpynna Me 224,00 Me 352,0 Me 132,00 Me 117,00
KoHTponb (N=16) [204,00-252,50] [277,00-451,50] [86,50-150,00] [114,50-124,00]

MNpyMeyaHune: fOCTOBEPHOCTL pasnnunii B rpynnax <0,05.
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Puc. 6. inarpamma pacceaHus, IeMOHCTPUPYIOLLAA B3aMMOCBA3b MexAy BenuunHoii N30 rnasan
Anametpom orBepctua B Mb (r=0,37; p=0,04)

Fig. 6. Scatterplot demonstrating the relationship between the AL and the diameter of the BM opening
(r=0.37; p=0.04)
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Puc. 7. Anarpamma pacceaHus, eMOHCTPUPYIOLLaA B3aMOCBA3b MeXAY AnaMeTpom oTBepcTuA B Mb n
TONMHOW NpelamuHapHoi 30Hbl (r=0,24; p=0,04)

Fig. 7. Scatterplot showing the relationship between BM opening diameter and prelaminar thickness
(r=0.24; p=0.04)

Puc. 8. OKT-ckaHbi [13H nauveHTa us rpynnbi 116, N30 27,5 mm (cTpenkammn noKasaHbl y4acTKmn
Ae3opraHnsaunmn ctpyktypsbi PIC)

Fig. 8. OCT-scans of the optic disc of a patient from group IIB, AL 27.5 mm (arrows indicate areas of
disorganization of the LC structure)
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Puc. 9. OKT-ckaH nauvenTa c MMOYT (6enoii nuHueih 0603HaueH KOHTYp 3aAHel noBepxHocTu PTC)
Fig. 9. OCT- scan of a patient with POAG (the white line indicates the contour of the posterior surface
of the LC)
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Puc. 10. Xapakrepuctuka npodpuns sagHeit nosepxHoctu PIC Bo Il rpynne: 1 - nonoras gyra;
2 - He onpepennaeTca; 3 - NpoBMcaHne K3aau

Fig. 10. Characteristics of the profile of the LC posterior surface in Il group: 1 - flat arc;

2 - not determined; 3 - sagging backwards

B cnyuasx rnaykombl C HA3KUM faBieHWEM Hamu BblsiBfieH GeHOMeH «0bpaTHOro npo-
rm6a» PIC. OH BbI3BaH, NO-BUAMMOMY, BINAHUEM 2 MPOTMBOAENCTBYIOLNX CUN: BHYTPU-
rnasHoro AaBneHus 1 AaBJieHNA IMKBOPa B MeXX0bonoyeyHbIX NpocTpaHcTBax 3H, B pe-
3ynbTaTe yero pa3BuBaeTcA rmnoToHus (puc. 11).

Y naumneHToB BCex Mccneayembix rpynn HaMu BbIABIEH NpenaMmyHapHbIA PeTUHOLWM-
31C - pacuienneHue cnoeB ceTyatkm Knepegm ot PMC. YcTaHOBMIEHO, UTO YacToTa BCTpeya-
€MOCTU Bblpa)KeHHOro peTrHOLWM3KCca Npeobnagana y nauneHToB ¢ rnaykomoi (R=0,561;
p<0,05) (puic. 12).

MonyyeHHble Hamu AaHHble 0 cTpoeHumn PTC roBopAT O pasNMUYHOM reHese nsMe-
HEeHWU B NpefaMrMHapHOW 30He y NalueHTOB ncciedyembix rpynn. B rmasax c mvonuen
dopmmpoBaHMe MpenaMMHAPHOTO PETMHOLIM3NCA MOMXHO OOBACHWUTb pPacTAKEeHVEM
CKNepbl, @ BMECTe C Hell — U Apyrux obonoyek rnasHoro A610Ka, a y naumeHtos ¢ MOYTP
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Puc. 11. OKT-ckaH [13H naymeHTa c rnayKkomori ¢ HU3KUM faBneHnem (6enoi nuHueit 0603HaYeH KOHTYp
PNC, eHomeH «o6paTHOro nporu6a»)

Fig. 11. OCT-scan of the optic disc of a patient with low-pressure glaucoma (the white line indicates the
contour of the LC, the phenomenon of "reverse deflection")

Mwuonua aykoma KoHTponb
47,22% 52,78% 0, 50,00% 50,00%

2 16 51,85% °

18 14 8

16 - 7

" 33,33 6
. .10 3306 .

8 12 8 S s

g 10 g s g,
o g o o
= Z 6 =

6 1281% 3

4 4 2

2 2 1

0 0 0

0 1 0 1 2 0 1

A B C

Puc. 12. MpenamnHapHbIii pETUHOLWIN3NC Y NALUEHTOB C MUOMNMEN, I1TayKOMOI N KOHTPOJIbHO rpynbi
no creneHn BbipakeHHOcTN Ha OKT-ckaHax: 0 - oTcyTcTBYeT; 1 - HayanbHbIN (A); 2 - Bbipa)keHHbI (B, C)
Fig. 12. Prelaminar retinoschisis in the group of patients with myopia, glaucoma and control by the
degree of expression on OCT-scans: 0 - absent; 1 - initial (A); 2 - pronounced (B, C)

OH 00YCNOoBEH «NpocefjaHMeMy, TO eCTb YMeHbLueHem TonwumHbl PMC, CHBC B oTBeT Ha
COCYAUCTbIe HapyLIeHUA 1N N3MeHeHUs buomexaHnyeckmx ceoncts PMC [16].

MpeactaBnseT NHTepeC 06HaPYKEHHbIN HaMU 1 BUAUMBIA UCKoUunTenbHO Ha OKT-
cKkaHe GMOPO3HbIN OCTaTOK rManongHom aptepum y ueHtpa [13H - cocouek beprmeiictepa
(Bergmeister’s papilla) (puc. 13) [17, 18].
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Puc. 13. Cocouek beprmeiictepa Ha OKT-ckaHe (0603HaueH 6enbiMu CTpenkamu, YepHas cTpenka
yKasblBaeT Ha HauyanbHbIll NpenaMUHapHbI PETUHOLWN3NC)

Fig. 13. Bergmeister papilla on OCT-scan (marked with white arrows, black arrow indicates the initial
prelaminar retinoschisis)

Hamwu ycTaHOBneHo, 4To, HECMOTPA Ha OTCYTCTBUE JOCTOBEPHbIX PasNunii B YacToTe
€ro BCTpeyvyaemMocTu B ncciegyembix rpynnax (8 | rpynne — 52,78%, Il - 56,3%, Ill - 50,0%
cnyJae), cocouek beprmericrepa yalle onpefensanca B rnasax co CH/XeHHOM TONWUHOMN
xopvongen n npenammHapHon 3oHbl (R= -0,414; p<0,05). C Haweln TOUYKM 3peHuns, ero
MO>HO pacLieHNBaTb Kak MPefnKTOp BblpaXeHHOro npenammnHapHoro peTMHoLIM3nca.

B pe3synbraTe n3yuyeHUs BO3pacTHbIX ocobeHHocTen PMNC y nauneHToB nccnegyembix
rpynn HaMu YCTaHOBIIEHO, YTO C YBENIMYEHMEM BO3pacTa Habnioganncb TeHAeHUMM K 60-
nee NoBepXHOCTHOMY (MO HanpaBneHuio K ceTyaTke) cmeleHuto PIIC (puc. 14), k ge3op-
raHusaumm ctpykTypbl PTNC (puc. 15) n gedopmanun ee nepefHen NoBepxXHOCTY BO BCEX
rpynnax (puc. 16). BoiaBneHHble Bo3pacTHble ocobeHHocTn PIC, Ha Halw B3rnag, o6ycnos-
neHbl peMofeNiMpoBaHeM ee CTPYKTYpPbl, UTO HaXxoAWUT NoATBEPXAEeHVe B pe3ynbTaTax
nccnegoBaHn gpyrux asTopos [1-3].
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Puc. 14. lnarpamma paccesiHUsA, AeMOHCTPUPYOLaA 3aBUCMMOCTb rny6uHbl pacnonoxenus PIMC ot
Bo3pacta (R=0,200; p<0,05)
Fig. 14. Scatterplot showing the relationship between the depth of the LC and age (R=0.200; p<0.05)
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Puc. 15. inarpamma paccesiHus, 6 MOHCTPUPYIoLLan 3aBUCUMOCTb CTPYKTYpbI PTC ot BospacTta
(R=0,400; p<0,05)
Fig. 15. Scatterplot showing the dependence of the LC structure on age (R=0.400; p<0.05)

Taknm 06pa3om, NoslyyeHHble HaMK JaHHble BO MHOTFOM COMNacyloTca C pesyrnbraTa-
MW MCCNefoBaHMIN, NOATBEPXKAALWMX POSib CKIlepbl B MaToreHese nporpeccupyoLer
oceBol Myonun n rnaykomsl [1-3, 5, 7, 19, 20]. CornacHo TpexdbaKTopHOI Teopun pas-
BUTMA Muonum, cbopmynmpoBaHHon ABeTncoBbiM 3.C., UMEHHO C1laboCTb OMOPHON Co-
e[JMHUTENbHOW TKaHW CrnocobcTByeT yannHeHuo rmasHoro abnoka [2]. Yeennuenne N30
rnasa COMPOBOXJAETCA CHVKEHMEM OUOMEXaHWYeCKon MPOYHOCTU, PACTAXKEHMEM U
WCTOHYEHMEM CKJlepbl, KOTOpOe YCyrybnaerca MUKPOLMPKYIATOPHBIMU HapyLIEeHUAMMU.
B paboTax pafa aBTOPOB OMMCaHO, YTO BC/e 3a CKJIepOoi MPOUCXOAUT pacTaKeHue U
apyrux obonouek rnasHoro A6noka [1, 10, 18]. 9T AaHHbIe HaWAW NOATBEP)KAEHNE U B
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Puc. 16. inarpamma paccesiHus, L6 MOHCTPUPYIOLLan 3aBUCUMOCTb Npoduna nepeaHeli NOBEPXHOCTU
PIC ot Bo3pacTa (R=0,422; p<0,05)

Fig. 16. Scatterplot showing the dependence of the anterior surface profile of the LC on age (R=0.422;
p<0.05)
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Hallem nccnefoBaHMmM: Y NaumeHToB ¢ Muonuven no mepe pocta N30 rnasa n pactaxe-
HWUA CKNepbl HaMK HabNAaNOCh yMeHbLUeHUe TONLWMHbI XOPUOWZEN 1 NpenamnHapHoOn
30HbI. B CBA3M C HepaBHOMEPHbIM PaCTAXKEeHEM XOPUOUAEN U ceTYaTKM Ha GoHe yBenu-
yeHus grmameTpa otBepcTMA B MB Mbl Habntoganu popmunposaHime 3oHbI MNMA. Mo MHeHMIo
WNompaunHon E.H., Kuceneson O.A., NMetposa C.IO. n gpyrux aBTopos, ocnabneHuio 6uome-
XaHWYeCKOW YCTONUNBOCTU CKNepbl NPeALecTByeT N3MEHEHNE ee COCTaBa, B YaCTHOCTU
KosinareHa un UHbix 6enkos [3, 19]. B 3Tol cBA3YM BbIABNEHHOE HaMW YBennyeHne pednek-
TUBHOCTW B LieHTpanbHbIx oTaenax PMNC Ha OKT-ckaHax, MO Halemy MHeHWIo, ABNAeTCA
KOCBEHHbIM AOKa3aTeNIbCTBOM CTPYKTYPHbIX U3MEHEHUIN COEAMHUTENbHON TKaHW.

B rnasax c rnaykomou CHUXXeHWe 31acTUYHOCTU U PUrMAHOCTb cKnepbl B obnactu PMNC
ob6ycnoBneHbl Harpy3Ko Ha Hee Nog BAAHWeM nosbiweHHoro B [1, 15, 20]. ameHeHune
pacnpegeneHuns, TONWWHbI U OpUEHTaLMM KonsareHoBbix BoNIOKoH B PINC, onncaHHoe B
paboTax gpyrux aBTopos [19], B Hallem UcCeoBaHM HAXOAUT NOATBEPXKAEHWE B BUAE
onpepeneHHoro Hamu Ha OKT-ckaHe yBenuueHusa runopedpneKkTuBHbix GOKyCoB B CBA3N C
ne3opraHusauuen ctpyktypbl PIC.

Hamu BbIAIBNEHO, YTO B MayKOMHOM rna3y K Npu3Hakam nepecTponkn coeguHuTenb-
HOW TKaHW NpucoeinHANNCb Npr3Haku gedopmMalumn HePBHOW TKaHW, 06yCnoBieHHble
«yA3BMMOCTbIO» akCOHOB 3H B MecTe npoxoxaeHuna nx yepes PINC. Hapagy co cHuKeHvem
TonwwmHbl PMC n yBenuueHnem rnybrHbl ee pacrnonoXeHuns, Mbl Habnogan ymeHblueHne
TonwuHbl CHBC n ycuneHune BbipaXKeHHOCTW NpeflaMMHapHOro peTuHowm3uca. Heobxo-
OVMO NOAYEPKHYTb BaXHOCTb NPOBOAUTL oueHKY usmeHeHui PMC Ha OKT, notomy uTo
pemopgenmnpoBaHue PIC npu rnaykome npeglectsosano notepe tonwuHol CHBC B rna-
3ax nccnegyembix HaMmu NaLMEHTOB.

MN3BecTHO, uTO N3MeHeHKA obonoyeK B rnasy C MUonuern npegpacnonaratoT K naTo-
NOrMyeckoMy pemofenmpoBaHuio COeAUHNTENbHON TKaHU 1 ABNAIOTCA GaKTOPOM prcKa
pa3BuTuA rnaykomol [9, 10, 13, 16-18]. B Hawem nccnegoBaHmm BbIABAEHO, YTO Y NauUMeH-
TOB C Myonuen B couetaHum ¢ MOYT poct N30 Koppennposan C ysenmyeHnem oTBepcTuA
B MbB, a cnegoBaTtenibHO, 1 C pacluMpeHneM CKliepanbHOro KaHana, 4to, B CBOK ouepefb,
ycyrybnano BblpakeHHOCTb U3MEHEHUN B rnasy: ycunusanucb gepopmaumm PrC, B Hewn
noABnAnMCcL rpybble oyarosble aedeKTbl, MPOUCXOAUSIO MPOrpeccupyoLlee CHMXeHne
TONLWMHbI XOpUuoungeu, npenammHapHo 3oHbl, PMC n dopmnposancs nsrnbé PIC k3agu.

Takum 06pa3om, BbiAiBNEHHble HaMU U3MeHeHna B PIC y nauyueHToB ¢ Muonuen m
MNOYI, no HaweMmy MHeHuto, cnedyeT paccmaTpmBaTb Kak MHAMKATOPbl M3MEHEHUN CO-
eAVHNTENIbHOTKaHHOWM 060N0YKK MMa3a, a ckNiepanbHble gedopmaummn, B CBOK ouyepeab,
onpeaenaloT NPOrHo3 3puTeNbHbIX GYHKLMIA.

WccnepgoBaHve ponn coefuHUTENbHOWM TKaHM B MatoreHese 3aboneBaHWi U NOUCK
MapKepoB B IMAarHOCTMKE NPOrpeccMpoBaHna MAOMUMN U FNayKOMbl MOTYT ObiTb MPUHATDI
BO BHMMaHVe nNpu pa3paboTke NaToreHeTMYeCcKoro nevyeHns, HanpaBieHHOro Ha peryns-
LMI0 peEMOAENNPOBaHNA COEANHUTENBHOM TKaHMW.

B BbIBO/bl

1. Ona PMNC-nauneHTOB C MMOMNMEN XapaKTEPHO YMeHbLUeHWe ToNLWMHbI Xopuoungen (Me
149,25 [132,38-178,75] MKM) n npenammHapHou 3oHbl (Me 111,50 [72,00-139,00] MKm)
Mo CPaBHEHUIO C KOHTPOJIbHOW rpynnoi, GopmnpoBaHmne ramma-30oHbl MNMNA 1 TeHaeH-
unA K ysenuueHuo pedbnekTUBHOCTY B LieHTpanbHbIx otaenax PMNC neprBackynsapHO
no mepe pocta N30 rnasa (p<0,05).
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2. Y naumnenTtoB c TMOYT II-lll cTagnn penpe3eHTaTMBHO ymeHblueHne TonwmHbl PIIC
(Me 155,00 [139,00-184,00] MKM) n yBenuueHue rnybuHbl pacnonoxeHus PIC
(Me 412,00 [376,00-498,00] MKMK) NO CPaBHEHUIO C KOHTPOJIbHOW FPynmnow HapAagy €
TEeHAEHLUMEN K CHXKEeHWMIO TonwurHbl xoprongen n CHBC; nameneHune ctpyktypbl PIC
(HepaBHOMEpPHOE yBeNMYEHNE NOPUCTOCTU, GOPMUPOBAHKE TMNOPedNeKTUBHBIX Je-
¢dekToB); pedopmaLuus C NPOMUHeHUMEN K3aau 3agHero koHTypa PIC (8 33,3% cny-
YyaeB) 1 YBeNNYEHMNE YaCTOTbl BCTPEYAEMOCTN BbIPaXKeHHOro peTnHowm3mca (p<0,05).

3. B rnasax naumeHTtoB c [TOYl 1 Muonmen NporpeccuBHoe yBennyeHne anameTpa oT-
BepcTna B Mb coueTaetca ¢ ycuneHnem nameHenun PrC (nossneHnem xapakTepHbix
ouaroBbix edeKToB) 1 6osee BbiPaXKEHHbIM CHUMXEHUEM TOJLMHBI NPenaMUHapPHON
30HbI (Me 116,00 [69,00-153,00] MmKm) (p<0,05).

4. W3meHeHus B PMCy nauneHToB c muonuen, MOYI oTpaxatoT npeobpa3oBaHna coefm-
HUTENIbHOTKaHHOW 0B0MIOUKM 1a3a, YTO MOXKET UTPaTb CYLLECTBEHHYIO POJIb B MaTore-
He3e 3TVX 3aboneBaHMi.

5. YuntbiBaa undopmatmeHocTb OKT B OLIEHKE KONMYECTBEHHBIX 1 KAUECTBEHHBIX Napame-
TpoB PIC, nx n3mMeHeHNA MOXHO MUCMOJIb30BaTh B KAYeCTBE NPeAnKTOPOB MPOrpeccnpo-
BaHuA muonuu n MNMOYT, a Bu3yanusauuto PIC cnepyet Bkntoumtb B npotokon OKT [3H.
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Pesiome

BBepeHume. PeungmBrpytoLlas 3po3msa POroBULbl XapaKTePU3YeTCsl MOBTOPHbIMY 3MK30-
[aMu HapyLUEHUSA LIeNOCTHOCTU NOBEPXHOCTHOTO 3nutenus. OfHOM U3 OCHOBHbIX MPUYUH
peumanea 3aboneBaHVA ABNAETCA HAPYLLUEHVE aAre3nm SNUTENNanbHbIX KNETOK K 6a3asb-
HOW MembpaHe.

Lenb. Haweit 3apavein npu BbIMNOMHEHMM OAHHOIO MUCCNenoBaHMA Gbina Mmopdonormye-
CKas OLUeHKa MaToNIorMyeckux N3MeHeHN nepegHNX CIOEB POrOBULbI C BbIABIIEHHbBIMY
nedbekTamm snuTenus.

Matepuanbl u metogbl. [lpoBefgeHo Mopdonornyeckoe uccnegoBaHne 3 AOHOP-
CKMX POroBuL, MONyYeHHbIX N3 6aHKa TKaHel. [JoHopamMu BbICTYNUAN MYXUUHbI 47, 48
1 53 net. AHann3 U3006pPaKEHMI OKPALLEHHbIX MPENapPaToB MPOBOAMIICA C MOMOLLbIO
cuctemMbl BU3yanm3aumm Ha 6ase wmccnepoBaTtenbckoro mukpockona Olympus BX41
(Olympus, AnoHus). MNonyyeHHble LudpoBble NOKasaTenu 0b6pabaTbiBaNUCh C MOMOLLbIO
WHCTPYMeHTOB aHanu3a Excel.

Pe3synbraTbl. Ha npenapatax ¢ HOpMasbHbIM SNUTENNANbHBIM C/IOEM U 6a3aNibHOW MeM-
6paHo HabnAATCA SNeMEHTbI aare3un, GUNAMEHTbI, TAHYLLUECS OT KJIeTOK 6a3anbHo-
ro cnos vyepes 6asanbHyl0 MeMOpaHy 1 MPOHUKaKOLME B MOBEPXHOCTHbIE C/ION CTPOMBI
porosuubl. Mexxay TOJLMHOW SNrTeNnmanbHOro cios 1 6asanbHo MembpaHon onpene-
nsaetca cnabas oTpuuaTtenbHas Koppenauusa. Mpy 3HauUNTeNIbHOM NMOBPEXAEHMM 1 Ha Ha-
YarnbHbIX CTaAUAX 3aKpbITNA AedeKTa INUTENMANbHOrO CJ1oA onpeaenseTca cnabasa no-
NOXUTENbHAA KOPPenALus Mexay TONWMUHON Pa3BUBAIOLLErOCA SMUTENNANIBHOTO CIOs U
6a3anbHON MeMOPaHON.

BbiBogbl. [ponndepaunsa n anddepeHUnpoBKa KNeTok, OpMUPOBaHME MHOFOCIONHO-
ro aNuUTeNnMA NPOUCXOAAT NapasiesibHO C BOCCTAHOBNEHMEM 6a3anbHON MeMbpPaHbIl, KO-
TOpas, BEPOATHO, BbICTYMAET B KAUECTBE PEryNATOpa MOAYNATOPOB NMOABVXHOCTY U And-
bepeHUnpoBKY KneTok. CPOKM 1 MOPAROK BOCCTAHOBIEHNS MOPPONOrMYECKNX CTPYKTYP
W afre3VoHHOro KOMIJIEKCA ONpefenaoT TeYeHWe NaToNorMyecKoro NpoLecca, BO3MOoX-
HOCTb Pa3BMTUA PeLUaVBHPYIOLWEN 3PO31IK POrOBULb, @ TAKXKE CPOKM NPUMEHEHUS fe-
KapCTBEHHbIX CPEACTB.
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Abstract

Introduction. Recurrent corneal erosion is characterized by repeated episodes of
disruption of the integrity of the surface epithelium. One of the main causes of recurrent
disease is impaired adhesion of epithelial cells to the basement membrane.

Purpose. Our task in performing this study was a morphological assessment of
pathological changes in the anterior layers of the cornea with identified epithelial defects.
Materials and methods. A morphological study of 3 donor corneas obtained from the
tissue bank was performed. The donors were men 47, 48 and 53 years old. Analysis of
images of stained preparations was carried out using a visualization system based on an
Olympus BX41 research microscope (Olympus, Japan). The resulting digital indicators
were processed using Excel analysis tools.

Results. On preparations with a normal epithelial layer and basement membrane, adhesion
elements are observed, filaments stretching from the cells of the basal layer through the
basement membrane and penetrating into the superficial layers of the corneal stroma.
A weak negative correlation is determined between the thickness of the epithelial layer
and the basement membrane. With significant damage and in the initial stages of covering
the defect of the epithelial layer, a weak positive correlation is determined between the
thickness of the developing epithelial layer and the basement membrane.

Conclusions. Proliferation and differentiation of cells, the formation of multilayered
epithelium occurs in parallel with the restoration of the basement membrane, which
probably acts as a regulator of modulators of cell motility and differentiation. The time and
order of restoration of morphological structures and the adhesion complex determine
the course of the pathological process, the possibility of developing recurrent corneal
erosion, as well as the timing of drug use.

Keywords: corneal erosion, study of histological preparations of the human cornea with
pathological changes in the epithelial layer of the cornea, basement membrane, adhesion
elements
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B BBEJAEHUE

PeunausmpyioLlan 3po3na poroBuLibl XapakTepursyeTca NOBTOPAWUMNCA dNK304a-
MW HapyLUEHWsA LeIOCTHOCTM NOBEPXHOCTHOrO anutenua. CyLlecTBYOT MHOFOUNCIEHHbIE
nccnenoBaHUsA, aBTopbl KOTOPbIX U3YYaloT naTtoreHes 1 KAVHUYecKre acnekTbl JaHHOro
3aboneBaHuA [1-6]. OQHOIM 13 OCHOBHBIX NPUYUH peLmanBupyloLLlero 3aboneBaHna AB-
NAETCA HapyLleHre aare3ny annTeNnnanbHblX KNeTok K 6a3sanbHoli membpaHe [7]. BaxHas
posfib MpW aaresuny pereHepupyoLLero SNUTeNnsa NPUHagnexmT 6asanbHon membpaHe,
coflepXallymecs B KOTOPOU MPOTeOorNMKkaHbl CnocobcTByOT 06pa3oBaHn0 AKOPHbIX Gu-
6puvnn ansa puKcaunm BHOBb 06pa3oBaHHbIX NUTENNANbHbIX KNETOK [8, 9].

basanbHaa membpaHa POroBUYHOIO SMUTENUA ABNAETCA BHEKNETOUYHbIM MAaTPUKCOM,
npepcTaBnseT cobom Npo3payuHyto 6eCKNeTOUHYI0 CTPYKTYpPY TOALWMHON 8—12 MKM, COCTO-
ALY U3 KonnareHoBbIx Grubpunn gnvHomn 240-270 Hm, gnameTpom 14-26 HMm. B ocHos-
HOM NpeAcTaBneHa KosnareHoM | TMna, Tak»Ke COCTaBAAIOLLMMUN BHEKNETOUYHOIO MaTPUK-
ca ABnATCcA KonnareH IV, namnHKH, renapaHcynbdaT NpoTeornukaH 1 nepnekaH [10-13].
Afresna anuTennanbHbIX KNETOK K 6a3anbHo MembpaHe ocylLlecTBAAETCA NPeXae BCero
C MOMOLLbI0 MEXKNETOYHOIo COeAUHEHNA, KOTOPbIM ABAAETCA AecMocoma. [lecMocombl
npexae BCero CBA3bIBAOTCA Yepe3 NoTHble BNAWKN Ha KNeToYHOW MembpaHe ¢ aHano-
FMYHBIM YYaCTKOM Ha NpuieratoLlen KneToyHon membpaHe. [lecMocombl B 3HaUUTeNIbHOM
KONIMYeCTBE UMEIOTCA B CNI0e KPbINOBUAHBIX KNETOK, COeAUHAA CUNIbHO MepernsieTeHHble
MemOpaHbl [14]. SnuTennanbHble KNeTKn 6a3anbHOro CosA TakKe NMEeKT reMnaecmMmoco-
Mbl, C MOMOLLIbIO KOTOPbIX OHW MPOYHO NPUKPENAIOTCA K H/Xenexallen 6a3anbHon mem-
6paHe. KoMmnnekc reMMaecMoCcom 1 3akpennawmx ¢uopunn HasblBaeTcss KOMMIEKCOM
3aKpensieHns, KOTOpbI 06pasyeT HeNpPepbIBHYIO CTPYKTYPHYO CBA3b Mexay 6a3anbHbl-
MW 3NUTENMaNbHBIMU KreTkaMmun 1 6a3anbHon membpaHoi [14, 15]. B Tex cnyyasx, Korga
6a3anibHaa MembpaHa COXpaHeHa, NnepemecTUBLUMECA SMNUTENNaNbHble KNeTKN GUKcu-
pYyloTCA K BHEKNETOYHOMY MATPUKCY, Kak TOJIbKO OHU OKa3aNucb B 30He AedeKkTa anunTe-
NnunanbHoW NOBEPXHOCTM. B cnyyae oTcyTcTBMA 6asanbHOWM MeMbpaHbl snuTenu3aumsa ae-
deKkTa ngeT ot Kpas K LeHTpy fedekTa. [lo mepe BoccTaHOBNEHUA 6a3anbHO MeMOpaHbl
anuTeNnnanbHble KNeTKN K Hell dUKcupytoTca, o6pasys B Hauyane BpeMeHHble COeiUHEeHUs,
a B nocneayLLemM 1 NOCTOSHHbIE KOMMEKChI 3aKpenneHus. [Mpn HenoBpexaeHHol 6a-
3aNbHOM MeMbpaHe NofHOe BOCCTaHOBJIEHME POrOBUYHOIO 3NUTENNA NPOUCXOAUT B Te-
yeHne 5-7 CyTOK, Npu NoBpexaeHnn He MmeHee 6 Hepenb [16, 17]. OgHako nusnc 6a3asnb-
HOW MemOpaHbl BCefCTBYE BO3AeNCTBUA MPOTEONUTMYECKUX GpepMeHTOB JOCTaTOYHO
yacTo obycnaBnMBaeT pa3BUTUE peuransmpytoLlen sposum [18, 19].

CnepoBaTenbHO, MO MHEHMIO MHOTUX MCCNefoBaTesiell, peuuansupytolme 3po3nm
POroBUYHOrO 3NUTENNA 0OYCNIOBNEHBI NOBPEXAEHNEM U HAPYLLUEHWEM CTPYKTYpbl H6a-
3a/IbHO MeMOpaHbl, 06bIYHO BCIeACTBME M3MEHEHNA OUOXNMNIN CNie3bl, B KOTOPOI onpe-
LEenseTcA MNOBblEHHasA KOHLIEHTpaLUmMA MaTPUKCHbIX MeTannonpoTenHas, KomnareHas,
nunas, cnocobcTByOLWMX pa3pylleHmnto 6azanbHON MembpaHbl, YTO NPUBOANT K bopmu-
POBaHUIO NOCTOAHHBIX LIMKMNOB MOBTOPALMXCA 3PO3MIA 1 B AaNibHelLeM 06pa3oBaHuio
aHoManbHou 6a3anbHon membpaHbl [10, 20].

Bonbluaa yacTb faHHbIX B OTHOLIEHMM NAaTOMOPQONOrnYecknx N3IMEHEHNN Npu pe-
LUNAMBUPYIOLWNX SPO3UAX NOJSyYeHa UccnefoBaTensmMm B pesysibTaTe SKCrepuMeHTasb-
HbIX MCCefoBaHWI N MOLENUPOBAHUA MATONOMMYECKOro COCTOAHUA Ha NlabopaTopHbIX
XVBOTHbIX, WCMOMb30BaHNA pPe3yNbTaToB MPUXU3HEHHOW KOHGMOKaNbHOW MUKPOCKO-
nun 1 6ruoxmmmnyeckux mccnegosanuin [5, 17, 20, 21]. Hammn ¢ uenbio nogTBepKaeHusA
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SKCNeEPMMEHTaNIbHbIX AaHHbIX NPOBeAEHbI MOp(I)OﬂOFI/I‘-IECKVIe nccnenoBaHnA rmcTosiorn-
YyecKnx npenapatoB AOHOPCKNX POrosuL, C BbiABNEHHbIMW NaTONOIrMYe€CKNMN N3MEHEHN-
AMU, XapaKTePHbIMU ANA peungnBupyrowmx 3pO3VII7I ANNTENNANbHOIO CNoA.

B LIE/Ib NCCNEJOBAHUA

Halwen 3agaueit npu BbINOMHEHUN AAHHOTO UCCAE[OBaHMA ABAANacL Mopdonormye-
CKas OLeHKa NaToNorMyecKxX M3MeHeHWil B nepesHUX CI0siX POroBuULbl MPU BbIABNIEHHbBIX
Aedexrax snuTenus.

B MATEPWAJIbI U METO/bI

BbinonHeHo Mopdonoruyeckoe mnccnefoBaHme 3 JOHOPCKMX POrOBUL, MONYYEHHbIX
13 TKaHeBoro 6aHka CamIMY. [loHopamu 6b1IM MyUunHbl 47, 48 1 53 net. MpuyrHamu
CMepTV ABAANNCH OCTPOEe HapylueHMe MO3roBOro KpoBooOpalleHWs, OCTPbIA TpaHCMY-
panbHbI HGAPKT MMOKapAa, MHOXKECTBEHHbIE TPaBMbl rpyaHON KneTkn. HpopmaLmu
O NPWXKN3HEHHbIX 3a60/1eBaHUAX HET.

BblKpoeHHble KopHeocKepasnbHble Anckn dukcnmpoBanu B 12% HelnTpanbHOM pac-
TBOpe dopManvHa, NpoBoauny Yepes 6atapelo CNUPTOB 1 3anmMBany B LennougmH. Bol-
nonHann He meHee 500 cpe3oB ¢ obpa3uoB 6uomartepmrana. Cpesbl OKpalMBanMChb rema-
TOKCMIMHOM-3031HOM U NMMKPOdYKCUHOM no BaH MM3oHy. AHanun3 n3obpakeHuin okpa-
LUEHHbIX NpenapaToB NPON3BOAMIN C MOMOLLbIO CUCTEMbI BU3Yann3aLmm Ha OCHOBE UC-
cnepoBaTenbckoro Mmukpockona Olympus BX41, usetHoii undposoii kamepbl ProgRes CF
1 CTaLMOHAPHOro KOMMNbloTepa C NporpaMmMHbimM obecneveHmnem «Mopdonorua 5.2».

MonyuyeHHble undpoBble NokasaTenn obpabaTbiBany Ha KOMMNblOTEPE C NCMONb30Ba-
H1em cpeacTs aHanm3sa Excel.

B PE3YJIbTATbl M OBCYXOEHUE

MHornmmn nccnegosatenamMm NoKasaHo CTPOeHe HOPMabHOMO INUTENWA U ero Npu-
KpenneHune K 6a3anbHoli MembpaHe. Npu nccnegoBaHUM rMCTONOrMYECKNX NpenapaTos
OAHOWN 13 UCCNefoBaHHbIX JOHOPCKMX POroBumL, HaMW onpeaeneHo HopMasibHoe CTpoe-
Hue 3NuTenmnanbHOro cnos 1 6azanbHon memopaHbl.

loBepXHOCTHbIN 3NuUTeNNiA Ha Mopdonornyeckux npenapaTtax C HeMoBpeXAeHHON
poroBuLen N COXPaHHbIM 3NUTENNANbHBIM CJI0OEM MMEET TUMNYHOE CTPOEHME MHOrO-
CNONHOrO MNJIOCKOrO 3NUTENNA. INUTENManbHbIA COW NpeacTaBieH 5 CNOAMU KNETOK.
Knetkun B 6a3anbHOM cnoe oKpyrible NMbo He3HauUTeNIbHO BbITAHYTHI B BEPTUKaIbHOM
HanpaBsJ/ieHNN, B HEKOTOPbIX ClTyyasax HabntogatoTca AByaaepHble KNneTKW. [1nA Bbiwenexa-
LMX KNEeTOK XapaKTepHa BepeTeHoobpa3Hasa Gdopma C BbITAHYTbIMU AAPaMU.

B nMoBepxHOCTHbIX CnoAx KNeTKun ynnoleHHble, niockne. Ha Hawem npenapate Ha-
6niofaTca eVHMYHbIE CNYLUMBAIOLWMECA SNUTeNranbHble KneTkn. TonwmHa snuTenu-
anbHOro C/10A Ha NpenapaTtax faHHou porosuubl 35,71+1,13 MKM. TonwmHa 6a3anbHom
memb6paHbI 8,87+0,74 MKM. [Npu 6onbLIeM YBeNMYEHUN Ha TMCTONOMMYECKMX NpenapaTax
mexzy 6a3zanbHbiIMU KneTkamm anuTenva u 6asanbHon MembpaHon onpefenatTca Tak
Ha3blBaeMble AKOPHble TOHKNe prnameHTbl. bazanbHaa membpaHa Ha NpenapaTtax C HOp-
ManbHbIM MOBEPXHOCTHbIM 3NUTENMEM MNpeacTaBieHa MHOrOCIONHON COeAUHUTENBHO-
TKaHHOW CTPYKTYPOW, NIIOTHO NpUeratoLeint K CTPoMe Ha BCeM NPOTAXKEHWN.
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A B

Puc. 1. MepepHmne cnon porosuubl. HopmanbHbii snuTenuii. A - 6asanbHble KNeTkn 6onee KpynHble.
Bblwenexalyme KNeTku BepeTeHoo6pasHble, eHNYHbIE ABYAflePHbIE, KNETKW, PpacrosioKeHHble B
NOBEPXHOCTHbIX C/I0AX, YNJIOLEHHbIe, HEKOTopble ciywBalTca. OKpacka reMaTOKCUIMHOM-3031HOM,
%x400. B - oT KneTok 6asanbHoro c/ioA B 6asanbHyl0 Mem6paHy NpopacTaloT TOHKNe punameHTbl
(ykasaHbl cTpenkoir). OKpacka reMaToOKCMANHOM-303UHOM, X1000

Fig. 1. Anterior layers of the cornea. Normal epithelium. A - Basal cells are larger. The overlying cells are
spindle-shaped, single bi-nucleated, the cells located in the superficial layers are flattened, some are
sloughed off. Haematoxylin eosin staining. x400. B - Thin filaments sprout from the cells of the basal
layer into the basal membrane (indicated by arrow). Haematoxylin eosin staining, x1000

Takum 06pa3om, Npu UCCNefOBaHMU C NMOMOLLbI CBETOBOFO MUKPOCKOMA HaMu noa-
TBEPXKAATCA MEXaHV3Mbl MPUKPENSIEHNA SNUTENINANBHOMO CNOA K Moafexallum cio-
Am porosuubl. CoeiHEHVE SNUTENINANBHOMO CJ1I0A C NepeaHel NorpaHNYHoON Membpa-
HOW TaKXe OCYLLEeCTBNAETCA NepeneTaioLlen cetblo Gubpun, TAHYLWNXCA OT MeMbpaH
6a3anbHOro CNos 3MNUTENINANbHBIX KNETOK M MPOHMKAIOWKX B BEPXHME CIOU CTPOMbI
(pwnc. 1B).

Mpu nccnegoBaHUM MCTONOMMYECKMX MPENAPaATOB POrOBUYHbBIX AUCKOB C MATONOMM-
YeCKNMU U3MEHEHVAMY HaMW BbiAiBJIEHbl fiedeKTbl MOBEPXHOCTHOrO anuTenms u 6asanb-
HoW MembpaHbl. Hy>kHO cKa3aTb, YTO MaTofornyeckne N3MeHeHUs BbIIBEHbI CllyYyaiHO
npu CTaHAapPTHOM UCCNeAOBaHUN POTOBUYHOTO ANCKA B GaHKe TKaHel.

Puc. 2. NepepHue cnou poroBUYHOro Aucka. CnywsaHue snutenus. YMeHblleHe KONnYecTBa c/ioes
3NuTeNnnanbHbIX Knetok. icToHueHne 6a3anbHoii Mem6paHbl. OKpacka reMaToOKCUNIMHOM 3031HOM, X400
Fig. 2. Anterior layers of the corneal disc. Sloughing of the epithelium. Decrease in the number of
epithelial cell layers. Thinning of the basal membrane. Haematoxylin eosin staining, x400
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Ha paHHoM mopdonormyeckom npenapate (puc. 2) HabnogaeTca cnylimBaHmue no-
BEPXHOCTHbIX KNETOK, YMEHbLUEHME KONYECTBa CNoeB rnybxe pacnonoKeHHbIX KNeTok
anuTennanbHoro cos. basanbHble KNeTKN He NMeloT BepTUKanbHOW opueHTauun. B cy-
npaba3anbHOM cioe KeTKM YMeHbLUIalTCA B pa3mepe 1 Agpa ynnowatoTcA. basanbHan
MembpaHa ofgHOpoAHas, NNOTHasA, UCTOHYeHa. MopdomeTpra — aNUTENManbHbIN Cow
20,02+0,35 MKM, 6a3anbHaa membpaHa 3,49+0,21 MKM.

[anee, BepoATHO, NpW NporpeccnpoBaHny 3abonesaHna nnb6o npu HGonee Taxenom
TpaBMe NponcxoanT 6osiee BbipakeHHasA NoTeps aNUTeNanbHbIX KNeTok, dopmupytoTca
nedeKTbl SNMTENNaNbHOro CNos. YCUnmBaeTca BOCNannTenbHas peakuus, 1 Nog Bo3aen-
CTBMEM NPOTEONIUTUYECKUX GEPMEHTOB NPONCXOAMUT pa3pyLlueHre 6a3anbHon membpaHbl
[10, 20]. Pa3pbiBbl 6a3anbHON MembpaHbl 1 AedeKTbl SNMTeNnA cnocobCTBYIOT BKIOYe-
HUIO MEXaHW3MOB pereHepauun anuTennanbHoro cos. Ha npeacraBneHHbix puc. 3 n 4
OTMeYaeTCA NPaKTUYeCKN NOJIHOe pa3pyLleHne 3NUTeNNanbHOro C10A. dNUTennasnbHble
KNneTKn paspyluatoTtca, cnywmatoTca. basanbHaa membpaHa paccnoeHa, MecTamm OTCyT-
cTBYyeT. Hannumne 60nbLIOro KoiMyecTBa KepaToLMTOB B NepefHUX CNoax CTPOMbI CcBuae-
TeNbCTBYeT O Pa3BUTMM BOCMANIUTENIbHON peakLumm B OTBET Ha NOTEPIo INUTENNanbHOro
oA 1 paspylieHre nepegHen norpaHMyHor MembpaHbl. ToNWMWHA 3NUTeNManbHOro
cnoA Ha AaHHoM npenaparte - 20,76+1,40 mkm, boymeHoBa MmembpaHa — 7,20+1,22 MKM.

Mpun n3yyeHnn rmcTonormyecknx NpenapaTos APYrnx PporoBUYHbIX AUCKOB HaMU Bbl-
ABMEHbI 3Tanbl BOCCTaHOBMIEHMA 6a3anbHON MemMbpaHbl 1 anuTenmanbHoro cnos. Mpu co-
XPaHHOW 30He NPOreHUTOPHBIX KNETOK IMMOaNbHON 30HbI NEPEeAHN SNUTENNIA 3amMeLLa-
€T He3HauuTenbHble fedeKTbl B TeueHne 5-7 yacos. Ha nepBbIX 3Tanax NponcxoauT nepe-
MeLleHne KneTok 6a3anbHOro cf10A C MOrpPaHNYHbIX 30H.

Hamun npun nsyueHnn npeacraBneHHbIX MMCTONOrMYECKNX MpenapaToB TakKe oTMeYe-
Hbl HeKOTOpble 0COOEHHOCTU. B YacTHOCTU, NepemeLleHne SNUTeNNanbHbIX KNETOK B 30HY
nedekTa 1 opmMmpoBaHMe OJHOCIONHONO MOKPLITUA, BPacTaHWe SNUTennsa B CTPOMY po-
roBuLbl B 30He oTcyTcTBUA BoymeHoBOI meMbpaHbl, runepnnasua u runeptpodus snu-
TenmanbHbIX KNeToK (puc. 5). basanbHble KNeTkn C yanuHeHHbIMY AAPaMy, BEPTUKabHON

Puc. 3. NepeaHue cnomn poroBuyHoro agucka. PaspylueHmne snurennanbHoro cnos. Paccnoexnne n
YyacTu4yHoe oTCyTcTBMe 6asanbHoli Mem6paHbl. OKpacka NnuKpodyKcuHom no BaH MisoHy, x400
Fig. 3. Anterior layers of the corneal disc. Destruction of the epithelial layer. Splitting and partial
absence of the basal membrane. Van Gieson picrofuchsin staining, x400
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Puc. 4. MepeaHue cnon poroBuvHoro Ancka. Cnywmsatowmecsa snutennanbHble KneTku. Peskoe
UCTOHYEHMe SNuTeNnanbHoro cos. iapa cynpa6asanbHoro c/10A UMeKOT NMKHOTMYECKNE Afpa.
KonunuectBo knetok 6asanbHoro cnosA ymeHbLueHo. basanbHaa mem6paHa aHOMaNbHO TOHKasA, MecTamm
oTcyTcTBYyeT. B nepeAHNX cnosx cTpoMbl MHOXKECTBO KepaTouunToB. OKpacka reMaToKCUIMHOM-
303MHOM, X400

Fig. 4. Anterior layers of the corneal disc. Sloughing epithelial cells. Sharp thinning of the epithelial
layer. Nuclei of the suprabasal layer have pyknotic nuclei. The number of cells of the basal layer

is reduced. The basal membrane is abnormally thin, in some places it is absent. There are many
keratocytes in the anterior layers of the stroma. Haematoxylin eosin staining, X400

opueHTauummn. Bctpevatotca aByagepHble Knetku. MurpurpytoLme KneTku asnutenvsa Teps-
toT gecmocomsl [10], u, BEPOATHO, B CBA3W C STUM HabnoJaloTCA CNyLMBaoOWNEC KNeTKN
6a3anbHOro cnos.

B obnactn nmetoweroca gedekra 6asanbHoli MembpaHbl SNMTeNnanbHble KNeTKn pas-
pacTaloTca B CTPOMasbHbI C/ION, 06pa3yeTca Aaxke HeKoTopoe nogobre snutennanbHOM
KNCTbI (YKa3aHO CTpenikamu Ha puc. 6).

Ha npenapate ¢ coxpaHHoI 6a3anbHoOM membpaHol (puc. 7) obpasoBaBLUINNCA 3MNn-
TeNanbHbIN CNOWN COCTOUT 13 4-5 cnoeB. KneTkn, pacnonoxeHHble B cynpabasanbHOM
cnoe, TakKe runepTpodrpoBaHbl, NMEKT OKpyrible Afgpa. KneTtku B NoBepXHOCTHbIX
C10AX yMeHblUeHbl 1 ynnoleHbl. bazanbHas MembpaHa HepaBHOMepHaa Mo TOJLMHE.

Puc. 5. MepepHue cnou poroBuyHoro aucka. NMepemelyeHve Knetok 6asanbHoro cnos. lmneprpodusa
anuTenuanbHbIX Knetok. PopmupoBaHue cynpabasanbHoro cnos. PaccnoeHune n yacTuyHoe oTcyTcTBUE
6asanbHoil Mem6paHbl. OKpacka NnKpodyKcmHom no Bax MmsoHy, x400

Fig. 5. Anterior layers of the corneal disc. Displacement of cells of the basal layer. Hypertrophy of
epithelial cells. Formation of the suprabasal layer. Splitting and partial absence of the basal membrane.
Van-Gizon picrofuchsin staining, X400
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Puc. 6. NepepHue cnon poroenyHoro aucka. Paspacranue anutenua B ctpomy. lmnepnnasua n
runepTpodua KneTok 6asanbHOro cnos B 30He oTcyTcTBMA BoymeHoBoli Mem6paHbl. OKpacka
reMaToOKCMINHOM-3031HOM, X400

Fig. 6. Anterior layers of the corneal disc. Epithelium overgrowth into the stroma Hyperplasia and
hypertrophy of cells of the basal layer in the zone of absence of Bowman’s membrane. Haematoxylin
eosin staining, x400

Puc. 7. MepeaHue cnon poroBuYHOro Ancka. BHoBb cpopmmnpoBaHHblil SnuTeNnnanbHblii Cloi
HepaBHOMEPHbIIA No TonwuHe. Het cnywmBatowmxca KneTok. MA0THO NpUAeXUT K nognexxawum
cnoam. boymeHoBa mem6paHa HepaBHOMepHOI ToNWMHbI. MepeAHUe clIon CTPOMbI NpeAcTaBieHbl
napaniesibHbIMU My4yKamm KoJinlareHOBbIX BOJIOKOH, KepaTouyuTtamu. OKpacka nukpodykcuHom no BaH
T3ony, x400

Fig. 7. Anterior layers of the corneal disc. The newly formed epithelial layer is uneven in thickness. There
are no sloughing cells. Densely adherent to the underlying layers. Bowmen’s membrane of uneven
thickness. Anterior layers of stroma are represented by parallel bundles of collagen fibres, keratocytes.
Van-Gizon picrofuchsin staining, X400

B NoBepXHOCTHbIX C/I0AX CTPOMbI OTMeYaeTCsa yBennyeHne nioTHOCTN KepaToLuToB, YTO
NOATBEPKAAET HaNMuMe BOCMNANNTENIbHOIO NpoLecca.

Mpu mopdomeTprm JaHHOIO NpenapaTta onpeaensaeTcs 3HaunTeNbHas Bapuayma Ton-
WMHbBI 3nuTenmanbHoro cniosa ot 25,113 go 35,714 MKM, Kak 1 6a3anbHo MembpaHbl — OT
8,868 0o 12, 472 MKM. BepoATHO, 3TO CBA3AHO C TeM, YTO BOCCTAHOBJIEHHbIN aNuUTeNmnanb-
HbI CNoW, NOKpbIBaloLWMIA fAedeKT Ha NepBbIX 3Tanax, bopmupyeTca rmnepTpodrpoBaH-
HbIMK HeanddepeHUNPOBAHHBIMY KNeTKamMMu.
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Mo pe3ynbratam uccnepgosaHun Sykakis E. ¢ coaBT., MMeeTcA NonoxutesnbHasa Koppe-
NAUMA MeXay HapyleHuAMM 6a3anbHol MembpaHbl, TONWMHON dopmMmUpyemMoro snuTte-
NManbHOro CNoA MU CpoKamn 3aBeplueHna anuTenusauun [22]. Mo MHEHNIO MHOTMX WC-
cnepoBatenell, 6asanbHaa MembpaHa OGYHKLUMOHMPYET Kak perynatopHas CTPYKTypa,
onpepenaioLian AOCTYNHOCTb SNUTeNnanbHbix GakTOpoB POCTa, MOABUKHOCTb 1 B3aMO-
OencTBue ¢ nognexawmmm tkaHamm [3, 10, 111. Mpw BbINOAHEHUN MOPPOMETPUN HaMK
BbIAABNEHO, YTO Ha Npenapartax C HOPManbHbIM 3MUTENNANbHBIM C/IOEM U AaXke NPWN He3Ha-
UMTeNbHbIX €ro M3MeHeHUAX onpeaendaeTca cnabas oTpuUaTeNbHaa KOppenaLuna mexay
TONWWUHONM 3NuUTeNManbHoro cnosa 1 6asanbHolt membpaHbl. Hanpotus, Nnpu 3HauuTeNb-
HbIX NMOBPEXAEHNAX U Ha HauyanbHbIX 3Tanax NoKpbITuA fedekTa sNMTenuanbHOro cnos
onpepenaeTca cnabononoxutenbHaa Koppenaumua mexay TonwmHon dopmupytolerocs
3aNMTENnanbHOro cnosa u 6asanbHON MeMbpaHo.

Hamn npepnpuHATO conocTaBieHMe pe3ynbTaToB MHOMOUUCIIEHHbIX SKCNepUMeH-
TaJIbHbIX NCCefoBaHN 1 MOPOONOrMYecKnx M3MeHeHNIN NepeHNX OTAENI0B JOHOPCKUX
poroBul, 3abpaHHbIX y Tpynos niogei. Heobxoanmo oTMeTUTDb, UTO HaM He Obin n3BecTeH
aHaMHe3 3aboneBaHusA. 3abop maTepuana ocyLecTBAANCA Y JOHOPOB, YMePLUNX CKOPO-
NMOCTUMHO B pe3ynbTaTe OCTPOro HapyLeHUa MO3roBoro KposoobpalleHus, TpaBmbl, He
COBMECTMMOM C »KN3HbIO. BbiNn NCKAOYEHbl U3 CMMCKa AOHOPbI, yMepLuMe B pesyfbraTe
OCTPbIX NHOEKLUMOHHbIX 3ab0neBaHni. Bbibop poroBuYHbIX AUCKOB ANA TMCTONOMMYeCKo-
ro nccnefoBaHWA onpefensanca nocne BbiMONHEHWA CTaHAAPTHLIX TECTOB OLEHKN Kaye-
CTBa C Lienblo NPUrogHOCTM ANA KOHCcepBaLumn. [uctonornyeckme npenapatbl C NpeacTas-
NEHHbIMU NaTONIOrMYECKUMIN U3MEHEHUAMY NepefHero OTAena pPorosuubl HaMu Obinu
nonyyeHbl ciyyarHo. Mbl 6onee gecaTn neT nyyanu JOHOPCKME POrOBUYHbIE ANCKM, He-
NpuUrogHble No PasNYHbIM NPUUYNHAM A1 UCMONb30BaHUA NPU XUPYPTrMYECKOM TeYeHnin
porosuubl. [peactaBneHHble HaMW MMCTONIOrMYECKMe npenapaTbl, N3yYeHHble ¢ NOMO-
LLibl0 CBETOBOrO MUKPOCKOMA, UIOCTPUPYIOT NPaKTUYeCKn BCe 3Tanbl pa3Butua gedekra
N BOCCTAaHOBNEHWA INUTENINANbHOrO C/I0A POroBULibI.

Mpu conoctaBneHUN KANMHUYECKOW KapTUHbI U MaTOMOPGONOrMyecknx N3meHeHun,
npeacTaBneHHbIX Ha PUC. 2, Mbl BUAUM N30bITOYHOE CyLMBaHVE NOBEPXHOCTHOMO COA
anMTenus, 4to 06bIYHO HabNgaeTCA NPYU NoTepe CNe3HOW NAEHKM U XapaKTePHbIX Xao-
6ax Ha CyxOCTb, YyBCTBO MHOPOLHOIO TeNa U CHUXKEHMNE 3peHus.

Bonee BblpaxeHHble N3MeHeHUA MOPHONOrMUYECcKon CTPYKTYpbl NepefHUX OTAeNnoB
porosuLbl, BO3HUKaOLWMe B pe3synbTaTe fanbHeNWero pasBUTUA NaTonormyeckmx npo-
LeccoB 60 TpaBMaTUUYECKMX NOBPEXAEHUN, HaunHawmeca ¢ gedpeKToB snuTenunanb-
HOro cnos, B nocsieaytolemM NpuBogAT K paspylueHunto 6asanbHoli membpaHbl (puc. 3, 4).
[JaHHble naToMopdonornyeckre N3MeHeHNA XapaKTepPHbI AA peLmanBupyoLLei 3po3um
SNUTENNA POroBULbI.

MpepctaBneHHble GOTO rMCTONOrMYECKUX NpenapaTos (pyc. 5-7) MNNCTPUPYIOT BOC-
CTaHOBNEHWe 3nuTenuanbHoro cnod. Mpu GnaronpuATHbLIX YCIIOBUAX BOCCTaHOBNEHMWE
3MNMTENNaNbHOrO CNOA HaYMHAETCA C NepemMeLleHna 06pa3oBaBLLNXCA B pe3ynbTaTte npo-
nudepaTNBHOI aKTUBHOCTM MPOreHUTOPHbIX KNETOK B 06nactu numba. MNpu sTom KneTku,
nepemecTusLLMECA B 30HY AedeKTa anuTenmanbHoro cos, rmneptpodurposaHbl. Boccta-
HOBMEHWe 3NMTeNManbHOro C10A NPOUCXOAUT No3TanHo. Npexae Bcero nepemelyatowu-
ecA Knetkm obpasytoT 6asanbHbll CI01, B nocnegyowem popmupytotca cynpabasanbHole
cnon. Ha rmcronornyecknx npenaparax AaHHOro 3Tana He onpefenAloTca XapakTepHble
ONA NONHOLEHHOro 3nuTenvanbHoro cnosa dunameHTbl, obecneunsawowme Gprkcaumio
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BHOBb 00pa3yHoLLeroca SNUTENNANIbHOIO CNOA K HUXKENEXallm Closam porosuLbl. Bepo-
ATHO, MO 3TON NPUUYNHE NP HecGOPMUPOBAHHOI 6a3anbHON MeMbpaHe B paHHUE CPOKU
chOpPMUPOBaHHBIN SNUTENNASBbHBIN CNO Nerko otcnameaetcs [10].

PecuHTtes 6azanbHoii mMembpaHbl MAET HA GOHe rMNepTPOPUPOBAHHBIX dNMUTENNASb-
HbIX KNETOK M YBENNYEHMA NMOMYNALUN KePaTOLUTOB B MOBEPXHOCTHBIX C/IOAX CTPOMBI.
BHoOBb dopmumpylowanca 6asanbHas membpaHa pbixnias, cioucTasn, ytonweHHas (11,3—-
12,5 MKM Ha Hawmx npenapaTtax).

Mpu cTaTUCTMYECKOM aHanm3e nosiyYeHHbIX MOPGOMETPUUYECKUX JaHHbIX HaMW Bbl-
ABfieHa cnaban NoNoXMTeNbHaA Koppenauus mexay TonwmnHon 6asanbHol membpaHbl 1
TOMNWUHON SNUTENMaNbHOrO CN0s Ha MMCTONOMMYeCKrX Npenaparax, rae naeT BOCCTaHOB-
NeHne cnoes porosuLbl. Ha yuacTkax ¢ IpakTUyecKy NOSIHOCTbIO BOCCTAHOBEHHbIM 3Mn-
TeNnanbHbIM cfloeM 1 6a3anbHON MEMOPaHOW OTMeYaeTca oTpuLUaTenbHasa Koppenauus
MeXY TONWMUHON 3NUTENNANbHOro cfios 1 6asanbHON MeEMOPaHBbI, UTO Takxe Habnoga-
€TCA U Ha npenapaTtax ¢ HeNoBpPeXAEeHHOI NOBEPXHOCTbIO POroBMLbl FN1a3HOro A6MoKa.

CnepoBaTenbHO, MOXHO NPEANONoXKUTb, YTo HasanbHas MeMbpaHa MOBEPXHOCTHOIO
3MUTENUA POroBULbI, BEPOATHO, BbIMOHAET POJib pPerynatopa nponudepanuu, nogBmXK-
HocTU 1 anddepeHUNPOBKU SNUTENNANBHBIX KIETOK POrOBULLbI.

B 3AKJ/TIOYEHUE

B pesynbTate MOXXHO OTMETUTb, UTO HALLN MOPQOOrMyecKkme HaxoaKN CONoCTaBMMbI C
NOBPEXAEHVAMU SMUTENNANBHOTO CJI0S, BbIAIBNIEHHBIMY MPU U3YYEeHWUN MCTONOrMYeCcKnX
NpenapaToB, MOJlyYeHHbIX B Pe3ysbTaTe SKCNePUMEHTaNbHbIX UCCIeA0BaHNIA, BbINONHEH-
HbIX Ha NabOPaTOPHbBIX XKUBOTHBIX.

Takum 06pa3om, BOCCTAHOBJIEHME NMOBPEXAEHHOWN POroBULIbI HAUMHAETCA C nepeme-
LWeHVA rMnepTPOPUPOBAHHDBIX, IETKO CNTYLLUBAIOLNXCA SNUTENMANBbHBIX KNETOK 6a3asb-
Horo cnos. JanbHenwan nponudepauna n auddepeHLMPoBKa KNeToK, GopMmpoBaHue
MHOTOCNOWMHOIO 3MMTENNA NPOUCXOAUT MapafieNlbHO C BOCCTAaHOBMIeHMEM 6a3anbHOM
MeMOpaHbl, BEPOATHO, BbIMOJHAOLEN POSb PErYNATOpa MOAYNATOPOB NMOABUXKHOCTYI 1
anddepeHUNPOBKM KNETOK.

Bpemsa 1 MoOpsAoK BOCCTAHOBMIEHMS MOPGONOrMUYeCcKUX CTPYKTYP U aAre3vMoHHOro
KOMMJIEKCa OnpeaensoT TeueHne naTosIorMyeckoro npowecca, BO3MOXHOCTb Pa3BUTUSA
peungmea 3p031mn POroBuLbl, @ TaKXKe CPOKM NMPUMEHEHMS NleKapCTBEHHbIX MPenapaTos.
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Abstract

Background. The global prevalence of diabetes mellitus, projected to affect over
439 million people by 2030, presents significant challenges, particularly in relation to
ocular health. Among the various complications associated with diabetes, cataracts are
a leading cause of visual impairment, largely due to metabolic and oxidative stressors
induced by chronic hyperglycemia.

Purpose. This study purposed to explore the relationship between cataract formation
and the type and duration of diabetes, focusing on the impact of prolonged diabetes and
associated risk factors on cataract development.

Materials and methods. A cross-sectional observational study was conducted from
October 2022 to December 2023, involving 60 diabetic patients with and without
cataracts, recruited from a specialized outpatient clinic. Participants were categorized by
diabetes type, duration, and cataract presence.

Results. The study found that longer diabetes duration (=20 years) was significantly
associated with a higher prevalence of cataracts (OR=4.579, p=0.037). Age was also a
significant factor, with cataract patients being older on average (p<0.001). No significant
differences were observed regarding gender (p=0.628), type of diabetes (p=0.89), or
diabetes treatment (p=0.146). The study also found no significant association between
smoking or hypertension and

Conclusion. Prolonged diabetes duration and advanced age are significant risk factors
for cataract development in diabetic patients. These findings highlight the importance
of early and sustained glycemic control to mitigate the risk of cataract formation and the
necessity of regular ophthalmic evaluations, especially for long-term diabetics.
Keywords: diabetes mellitus, cataract formation, diabetes duration, ocular complications,
glycemic control
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Pesiome

BBepeHue. MnobanbHasA pacnpocTpaHeHHOCTb caxapHoro AnabeTa, koTopas, No NPOrHo-
3aM, 3aTpoHeT 6osiee 439 MUNNNMOHOB YenoBek K 2030 1., BneyeT 3a co60 3HaUnTENbHblE
npob6nembl, 0CO6EHHO B OTHOLEHNM 3[0pOBbA Fna3. Cpean PasfiMUHbIX OCIOXKHEHW,
CBA3aHHbIX C ANAbBETOM, KaTapaKTa ABMAETCA OCHOBHOW NPUYMHOW HapyLLUEHNA 3PeHIS, B
OCHOBHOM M13-3a METabONMNYECKNX N OKUCIIUTENbHBIX CTPECCOPOB, BbI3BaHHbIX XPOHMYe-
CKOM rmnepriankeMmmen.

Llenb. /3yueHune cBA3n Mexay o6pa3oBaHMEM KaTapaKTbl Y TUMOM U NMPOAOIKATENbHO-
CTblo AnabeTa C ynopom Ha BAAHWE ANMTENbHOIO AnabeTta 1 CBA3aHHbIX C HUM GaKTopoB
pu1CKa Ha pa3BuUTKe KaTapakTbl.

Marepmanbl n metoabl. Kpocc-cekuroHHOe HabnogeHne npoBOAMSIOCb C OKTAGPA
2022 r. no gekabpb 2023 1. c yyacTrieM 60 NaumMeHToB C AnabeTom 1 KaTapakTon 1 6e3 Hee,
HabpaHHbIX B CNeLManv3npoBaHHON ambynaTopHON KIMHKKE. YUacTHWKM Bblnu pacnpe-
feneHbl No TUny ArabeTta, NPOJOIXKNTENBHOCTM N HANIMUMIO KaTapaKTbl.

PesynbraTbl. VccnenoBaHue mnokasano, uto 6onee gnutenbHas MPOAOIKUTENbHOCTb
amabeta (=20 net) 6bl1a 3HaUMTENBHO CBA3aHa C 60Mee BbICOKOWN PacnpoCTPaHEHHOCTbIO
kaTtapakTbl (OR=4,579, p=0,037). Bo3pacT Takxe 6bl1 3HaUMMbIM GaKTOPOM, NPY STOM
naumeHTbl C KaTapaKTo 6blin B cpegHem cTaplue (p<0,001). He 6bino BbifABIEHO 3HAUU-
MbIX Pa3nnyunin B oTHoweHun nona (p=0,628), Tvna grabeta (p=0,89) nnn ero nevyeHus
(p=0,146). UccnepoBaHue Takxe He 06HaPYKUI0 3HAUNMOW CBA3N MEXAY KYPeHUeM Uu
rMnepToHnen.

3akntoueHue. [InutenbHaa NPOAOIKUTENbHOCTb AnabeTa U NOXWION BO3PacT ABAAIOT-
CA 3HaUYMMbIMK GaKTOpPaMM PUCKa Pa3BUTUA KaTapaKTbl Yy NaUMeHToB ¢ gnabetom. 3Tu
pe3ynbTaTbl NOAUYEPKMBAIOT BaXKHOCTb PAaHHEro U NOCTOAHHOIO KOHTPONA MUKeMUn Ana
CHVIXXEHUA prcKa 06pa3oBaHUA KaTapaKTbl 1 HEOOXOAUMOCTb perynapHbiX obTanbMoso-
rmyeckmnx o6cnefoBaHmMin, 0cobeHHO AnA NaUMEHTOB C AMabeTOM AIMTENbHON NPOAOCTKN-
TeNIbHOCTW.

KnioueBble cnoBa: caxapHblii fuabet, obpa3oBaHMe KaTapaKTbl, ANTENbHOCTb AnabeTa,
rnasHble OCNOXKHEHWA, MUKEMUYECKUIA KOHTPOMb
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B INTRODUCTION

The universal prevalence of diabetes mellitus signifies the need for comprehensive
medical research to address its multifaceted impact on global health, as more than
285 million people are estimated to be affected by this disease. The estimation is expected
to surpass the to 439 million by 2030 [1]. Diabetes is fundamentally characterized by
the body’s inability to produce or effectively use insulin. It is categorized into two types
depending on the mechanism of development. However, the lack of effective insulin
action in both types prevents the body from properly processing glucose, leading to
elevated blood glucose levels and subsequent complications [2]. Diabetes has emerged
as a global challenge, as the numbers of people suffering from diabetes are increasing
consistently with the Western Pacific regions hosting the higher prevalence [3]. Due to
rapid economic development and nutritional transition, Asia is considered the epicenter
of the global diabetes epidemic, along with the Gulf region and the Middle East which are
gradually exhibiting an increase in the prevalence of diabetes [3, 4].

Ocular conditions associated with diabetes are well-recognized globally due to the
potential progression to serious ophthalmic complications and vision loss, and one of the
main causes of visual impairment in diabetic patients is cataracts [5]. Diabetic cataracts
originate from a defect in the polyol pathway, where the enzyme aldose reductase
converts glucose to sorbitol, leading to potential sorbitol accumulation within the lens.
Subsequently, osmotic changes take place resulting in lens fiber degeneration and
cataract formation [6, 7]. The osmotic stress contributes to apoptosis in lens epithelial cells
which adds to the progression of cataracts. Moreover, the elevated glucose in diabetic
patients signifying glycation of lens proteins, along with the oxidative stress resulted
from the polyol pathway can play an important role in progression of cataracts and the
exacerbation of lens damage [8].

It was demonstrated that cataracts are three to four times more prevalent in patients
with diabetes than healthy individuals [9]. Diabetes was also linked to cortical cataracts
and the need for cataract surgery in relation to age-related eye conditions [10]. Some
ophthalmic investigations presented a three to four times higher occurrence of cataracts
in diabetic individuals below the age of 65, and a twofold increased occurrence in those
aged 65 and above [11]. A Hospital-based comparative study conducted in Karachi, found
a strong relationship between age advancement and cataracts development in diabetic
patients, particularly among men [12].

This comprehensive study aims to delve into the intricate correlation between cataract
occurrence and type and duration of diabetes. Understating this relationship is important
for early detection, development of prevention strategies and tailoring treatment
approaches. A differentiation between type 1 and type 2 diabetes will be presented
along with their duration, exploring how both factors contribute to the development
progression of cataracts.

B MATERIALS AND METHODS

Study Design

This study is a cross-sectional observational analysis aimed at exploring the correlation
between cataract occurrence and various types and durations of diabetes. By examining
a cohort of 60 patients with diabetes, both with and without cataracts, this research seeks
to understand the nuanced relationships between these conditions.
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Setting and Population

The study was conducted between October 2022 and December 2023. Participants
were selected from an outpatient clinic specializing in diabetes and ophthalmology care,
ensuring a relevant population for the research question. All participants were diagnosed
with diabetes and were further categorized based on the presence or absence of cataracts,
as diagnosed through clinical assessment.

Inclusion Criteria
Individuals diagnosed with any type of diabetes.
Age 18 years or older.

Exclusion Criteria

Patients with a history of ocular surgery, including previous cataract surgery.
Diagnoses of other major ocular diseases that could influence cataract development
(e.g., glaucoma, retinopathy not related to diabetes).

Inability to undergo slit-lamp examination due to physical or psychological reasons.
Patients with uncontrolled systemic diseases that could influence ocular health, such
as uncontrolled hypertension or autoimmune diseases, to minimize confounding
effects on cataract development.

Individuals with a history of ocular trauma or injury.

Patients using systemic or ocular corticosteroids within the last 12 months.

correction surgery.

Patients with significant visual impairment from causes other than cataracts.

Data Collection and Evaluation

Data collection involved a detailed review of patient medical records for diabetes type,
duration, and management history. Cataract diagnosis was confirmed through slit-lamp
examination by experienced ophthalmologists.

Ethical Approval
Written informed consent was obtained from all participants prior to inclusion in the
study, ensuring their awareness and voluntary participation.

Statistical Analysis

Statistical analyses were performed using SPSS software, version 26. The chi-square
test was utilized to examine the association between categorical variables, such as the
presence of cataracts and types of diabetes. The Mann-Whitney U test was employed for
comparing the duration of diabetes between patients with and without cataracts. Logistic
regression analysis was conducted to identify potential predictors of cataract occurrence
within the diabetic population, adjusting for relevant confounders. A p-value of <0.05 was
considered statistically significant for all test.

B RESULTS

The analysis reveals a significant age difference between cataract and non-cataract
groups, with the former being older (P<0.001), indicating age as a key factor in cataract
development. Gender shows no significant impact on cataract occurrence (P=0.628). This
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Table 1
The demographical data distribution between the two groups
. Cataract Group Non-Cataract Group g
Variables (No. 28) (No. 32) P-value
Age (years) (mean%SD) 62.21-14.34 49.41-12.15 <0.001
Male 14 (50.0%) 14 (43.8%)
Sex 0.628
Female 14 (50.0%) 18 (56.3%)
. Unilateral 8 (28.6%)
Side of cataract - - -
Bilateral 20 (71.4%)
Table 2
Diabetes-related data distribution between the two groups
. Cataract Group Non-Cataract Group g
Variables (No. 28) (No. 32) P-value
X X <20 years 19 (67.9%) 29 (90.6%)
Duration of Diabetes 0.028
>20 years 9 (32.1%) 3(9.4%)
Typel 2(7.1% 2(6.3%
Type of Diabetes P (7.1%) (6.3%) 0.89
Type ll 26 (92.9%) 30 (93.8%)
Insulin 8(28.6) 15 (46.9)
Type of treatment 0.146
yP Oral 20 (71.4) 17 (53.1)
medication
Table 3
Logistic Regression analysis of the duration of diabetes factor
Variables Coefﬁq.e nt 0dd ratio Standard error | P-Value | 95%ClI
regression
Duration of DM =20 years | 1.521 4.579 0.729 0.037 1.097-19.11

summary underscores age as a crucial determinant in the development of cataracts, while
gender appears unrelated.

The dataset reveals a significant association between the duration of diabetes and
cataract development, with longer diabetes duration linked to higher cataract prevalence
(P=0.028). No significant differences are noted in diabetes type (P=0.89) or treatment
methods (P=0.146) between cataract and non-cataract groups.

The logistic regression analysis indicates a significant relationship between the
duration of diabetes (=20 years) and the likelihood of developing cataracts. With a
coefficient of 1.521 and an odds ratio (OR) of 4.579, individuals with diabetes for 20 years
or more are approximately 4.6 times more likely to develop cataracts compared to those
with a shorter duration. The P-value of 0.037 confirms the statistical significance of this
finding. The 95% confidence interval (Cl) for the OR ranges from 1.097 to 19.11.

B DISCUSSION

This study has demonstrated a significant correlation between the duration of
diabetes and cataracts formation. It is shown that individuals who had diabetes for 20
years or more are approximately 4.6 times more likely to develop cataracts compared to
those with shorter durations (P=0.037). This finding is consistent with previous research
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which indicates that chronic hyperglycemia in long-term diabetes and poor glycemic
control contribute to cataract formation, alongside other risk factors such as anemia,
macroalbuminuria, high triglyceride level, diabetic retinopathy and lower socioeconomic
status [13, 14]. Aldose reductase converts glucose into sorbitol, initiating a hyperosmotic
gradient within lens fibers. This gradient results in the collapse and liquefaction of
lens fibers, contributing to the development of cataracts. This process is known as the
polyol pathway [15]. Furthermore, osmotic and oxidative stress are implicated in the
development of diabetic cataracts. The accumulation of sorbitol, leading to increased
free radical production and osmotic stress within the endoplasmic reticulum of the lens,
results in damage to lens fibers, apoptosis of lens epithelial cells, and the formation of
cataracts [16, 17]. Additionally, research indicates a reduction in the antioxidant enzyme
superoxide dismutase (SOD) levels in the eyes of diabetic individuals. Conversely, levels
of oxidative radicals such as hydrogen peroxide (H202), hydroxyl radicals (OH-), and nitric
oxide (NO) are found to be elevated [18, 19].

Age was another significant factor influencing cataract development in this study.
Participants with cataracts were notably older than those without (P<0.001), this shows
that age-related degenerative processes in the lens contribute to cataractogenesis. This
observation aligns with existing literature that identified age as one of the major risk
factors for cataracts development [13, 20]. Song et al. reported that by the age of 60, 15% of
individuals develop age-related cataracts, while by the age of 80, this prevalence increases
to 50% [21]. The three primary types of age-related cataracts are nuclear, cortical, and
subcapsular cataracts. There is an overlap in the mechanisms and clinical presentations
of these types, however, the precise biological mechanisms underlying their formation
remaining unclear, as highlighted by Sinha et al. [22]. Generally, as individuals age, there is
a simultaneous increase in lenticular protein oxidation and protein disulfide cross-linking,
accompanied by a decrease in lens elasticity. These factors collectively with ocular oxidative
stress, alterations in lenticular ion transport, and changes in lens epithelial cells (LECs), such
as aberrant LEC-to-fiber differentiation, contribute to cataract development [23].

Interestingly, the findings of this study indicated no significant differences in cataract
occurrence related to gender or type of diabetes treatment, which suggests that the
pathophysiology of cataracts in diabetic patients might be more influenced by metabolic
control and diabetes duration rather than treatment type per se or gender-based
physiological differences. This contrasts with the findings of the Wisconsin Epidemiological
Study of Diabetic Retinopathy, which concluded that the use of insulin is linked to an
increased incidence of cataract development and the need for surgery among individuals
with type 2 diabetes [16]. Becker et al. also observed an increased risk of cataract in
insulin users, which they explained by the higher percentage of poor glycemic control
in insulin users compared with diabetics without insulin therapy [24]. Regarding gender,
Janghorbani et al. [25] reported a higher risk of cataracts among diabetic women when
compared to diabetic men. A previous study by Harding et al. [26], also documented the
same finding. Both of these studies contradict the findings of the present study.

The study’s limitations include its cross-sectional design, which can only infer
associations rather than causality. Furthermore, the study’s sample size and demographic
might limit the generalizability of the findings. Future longitudinal studies are needed
to confirm these observations and explore the mechanisms underlying the observed
associations.
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B CONCLUSION

This study highlights a strong correlation between diabetes duration and cataract
formation, emphasizing the impact of chronic hyperglycemia and poor glycemic
control. Age also emerged as a significant factor in cataract development. Interestingly,
no significant differences were found based on gender or type of diabetes treatment,
suggesting that metabolic control and duration of diabetes may be more influential
factors.
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Pesiome

BBepeHme. /I13BeCTHO, UTO [leKCameTa3oH MMeeT AANUTESIbHY UCTOPUID NPUMEHeHNA B
KayecTBe MOLLHOrO rtoKoKopTukocTepounga (FKC), KoTopbiln nogaBnsAeT pa3BuTUe 1 Npo-
rpeccMpoBaHume makynsapHoro oteka (MO), 4To NpMBOANUT K NOBbILLIEHNIO OCTPOTbI 3peHMA
nauueHToB. Nomrmo Heocnopumoit adpdekTuBHocT, TKC MOryT NpUBOAUTDL K Pa3BUTUIO
KaTapaKkTbl, UTO OFPaHNYMBAET UX UCMONb30BaHMe. [InA yCnewHoro Xmpypruyeckoro ne-
yeHVA KaTapakTbl 6OMblUOe 3HaUeHVe UMEeT AMAarHOCTUYeCKMe MeTobl NCCiefoBaHNA
XpyCTanuka, KoTopble AOMKHbI obecrneynBaTb BO3MOXKHOCTb OOBEKTMBHOW OLEHKN ero
NpPO3payHOCTX, OPMbI, MIOTHOCTU, PA3MEPOB, a TAKXKe MOSIOKEHVE XpyCTanrKa.

Lienb. AHanm3 n3meHeHMIN Kancynbl XpycTanuka Ha GoHe MHTPaBUTPeanbHOro BBeAeHNn
MMMNaHTa AeKkcameTa3oHa C MOMOLLbIO YNbTPa3BYKOBOro UccnenoBaHus. Becero B nccne-
[oBaHve Obin BKoUYeH 41 rna3s C HaTUBHbBIM XPYCTaIMKOM U BNepBble ANarHOCTUPOBaH-
HbiIM MO Ha ¢oHe amnabetnyeckon petrnHonaTun ([P) 1 peTMHaNbHbIX BEHO3HbIX OKKJIO-
3UIN, paHee He NONyyYaBLWWA NHTPaBUTPeanbHble nHbekummn (MBW). MNpogonxmutenbHOCTb
nepuopa HabnoaeHna cocTaBuna 6 mecsaues. MNaLuneHTbl 6bIV pa3feneHbl Ha ABE FPynMbl:
1-A rpynna KoHTpons — He nonyvasLme VIBW, BTopas rpynna KOHTPOA — NauueHTbl, Nosy-
umBlwue ogHy VB nmnnaHTta gekcameTasoHa.

Pe3ynbraTbl. YCTaHOBNEHO, YTO HauMHanA ¢ 3-ro MecAua HabnoaeHWa B rpynne nayunex-
TOB, nonyunswwux VIBU fekcameTtazoHa, Obina BbiABeHa TEHAEHUMA K YMEHbLIEHUIO NNOT-
HOCTU NepeaHeln Kancynbl XpycTanrka, He HOCKBLLAA CTaTUCTUYECKUN 3HAUMMbIX 3HAUEHWI
Mo OTHOLLEHWIO K rpyrne KOHTpons. Yepes 3 mecsAla 0TMeYanocb CTaTUCTUYECKN He3Ha-
yMMoe YMeHblLLEeHMe NIOTHOCTM NepefHen Kancynbl (p=0,38), ogHako yepes3 6 mecALeB
6b1110 3aPpUKCMPOBAHO CTATUCTUYECKM 3HAUMMOE YMEHbLUIEHWE NIOTHOCTU MO OTHOLLEHWIO
K MCXOLHBIM 3HaUEHMAM.

3aknioueHue. NonyyeHHble faHHble 06 U3MEHEHUW MAIOTHOCTU XPYCTAaIMKOBOW CYMKU
6e3yCcNnoBHO BbI3bIBAOT HOMBLLON MHTEpeC ANsA NOHUMaHWUA 0COBeHHOCTe KaTapaKTore-
He3a npu MecTHOW cTepoufHon Tepanuu. Takum obpasom, 6onee nofpobHoe nsyyeHue

«OdTanbmonorua BoctouHas EBpona», 2024, Tom 14, Ne 3 367

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/PI.2024.14.3.032

YnbTpa3ByKOBOW aHaNIN3 U3MEHEHUIA Karcynbl XpycTaaunka
Ha GOHe UHTPaBUTPeaNbHOro BBEAEHNA NMMaHTa AeKcaMeTa3oHa

CTPYKTYPHbIX N KaHECTBEHHDbIX XapPaKTEPUCTUK KarMcyJibl XpyCTajinka y nauneHToB, nony-
vatowmx UBU pekcameTtasoHa, ABnaeTcA NMPUOPUTETHbIM HanpaBieHnem ana JanbHenwwe-
ro ycoBepLlweHCTBOBaHNA METOA0B (I)aKOXVIpypI'I/II/I.
KnioueBble cnoBa: KaTapakKTa, Kancyna XpycTtajanka, UHTpaBUTpPeaJibHbl€ NHbEKU NN, TTTHO-
KOKOPTUKOCTEPOUAbI, O3ypAeKC, MaKyﬂﬂprIVI oTeK

Lais Alkharki, Ekaterina D. Khachaturova, Olesya V. Exarenko, Anna G. Matyuschenko <,
Maria V. Budzinskaya
M.M. Krasnov Research Institute of Eye Diseases, Moscow, Russia

Ultrasound Analysis of Changes in the Lens Capsule

Against the Background of Intravitreal Injection
of Dexamethasone Implant

Conflict of interest: nothing to declare.

Authors’ contribution: collection and processing of material — Alkharki L., Khachaturova E., Exarenko O., Matyuschenko A.;
writing — Alkharki L., Exarenko O., Budzinskaya M.; editing - Budzinskaya M., Alkharki L.

Transparency of financial activities: none of the authors has a financial interest in the presented materials or methods.

Submitted: 12.08.2024

Accepted: 16.09.2024
Contacts: ag.matyushchenko@gmail.com

Abstract

Introduction. Dexamethasone is known to have a long history of use as a potent
glucocorticosteroid (GCS), which inhibits the development and progression of macular
edema (MO), which leads to increased visual acuity in patients. In addition to their
undeniable effectiveness, GCS can lead to the development of cataracts, which limits
their use. For the successful surgical treatment of cataracts, diagnostic methods of lens
examination are of greatimportance, which should provide an objective assessment of its
transparency, shape, density, size, as well as the position of the lens.

Purpose. To analyze changes in the lens capsule against the background of intravitreal
administration of dexamethasone implant using ultrasound examination (ultrasound).
In total, 41 eyes with a native lens and for the first time MO were included in the study
against the background of diabetic retinopathy (DR) and retinal venous occlusions that
had not previously received intravitreal injections (IVI). The duration of the follow-up
period was 6 months. The patients were divided into 2 groups: control group 1 — those
who did not receive IVI. The 2nd control group consisted of patients who received one IVI
of the dexamethasone implant.

Results. It was found that, starting from the 3rd month of follow-up, in the group of patients
who received IVl dexamethasone, a tendency to decrease the density of the anterior
lens capsule was revealed, which did not have statistically significant values relative to
the control group. After 3 months, there was a statistically insignificant decrease in the
density of the anterior capsule (p=0.38), however, after 6 months, a statistically significant
decrease in density was recorded relative to the initial values.
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Conclusions. The obtained data on the change in the density of the lens bag are certainly
of great interest for understanding the features of cataractogenesis in local steroid
therapy. Thus, a more detailed study of the structural and qualitative characteristics of the
lens capsule in patients receiving IVl dexamethasone is a priority for further improvement
of phacosurgery methods.

Keywords: cataract, lens capsule, intravitreal injections, glucocorticosteroids, ozurdex,
macular edema

B BBEAEHWE

B nocnepHee pecATnneTve yBeNMUMBaeTCA KOIMUYECTBO NALMEHTOB, MOMYYaloWmMX NH-
TpaBuTpeasbHble MHbeKuun (MBWN) Kak aHTMaHIMOreHHbIX, Tak U CTePOMAHbIX Npenapa-
TOB. [lekcameTa3oH UMeeT ANUTENbHYIO NCTOPUIO NPUMEHEHUSA B KaYeCTBE MOLLHOTO KOp-
TUKOCTepoua, KOTOpbIV MOAaBNAET pPa3BUTHE U MPOrpeccMpoBaHme MaKyIAPHOMO OTeKa,
YTO NPUBOANT K NOBbILLEHNIO OCTPOTbI 3peHMA naumneHToB. 3BecTHo, uto nocne UBU nm-
nnaHTaTa NPOMNCXOANT NOCTENEHHOE BblfeneHne fekcaMeTa3oHa Ha NPoTaKeHUn 6 meca-
LeB, OAHAKO MaKCMMaJlbHbIN TepaneBTUYeckunin 3ddeKT pernctpupyetca Ha 60-e CyTKu n
coxpaHsaeTca Ha npoTaxeHun ewe 30 gHen [1-3].

lNMomrMo Heocrnopumon 3GPeKTUBHOCTH, FMIOKOKOPTUKOCTEPOVAHbIE NpenapaTbl MO-
ryT nosbiwaTb B[l n npnBOAMTb K pa3BUTMIO KaTapaKTbl, YTO OrPaHMNYUBAET MX UCMOSb30-
BaHwue. B pesynbrate nuccnegosaHna GENEVA ckopocTb pa3Butna KatapakTbl y NaLMeHTOB,
nonyumnswux MIBU umnnaHTa c fekcameTasoHoM, Obifa Bbille MO CPAaBHEHWIO C KOHTPOJSIb-
HoOW rpynnoi yepes 6 mecAueB 1 coctaBuna 7,3% (pasnnyme He 6bI10 CTaTUCTUYECKN 3Ha-
yrMbim). Yepes 12 mecALEeB NPOLEHT C/lyyaeB Pa3BUTUA KaTapaKTbl y MNaLMeHTOB, Nony-
ymBwux Ase VMIBU nmnnaHTaTa, Bo3poc o 29,8%. V3yyeHne pa3Butus KatapakTbl B 3TOM
nccnefoBaHUY NPOBOAUNOCH MPU MoMoLM 0dTanbMOCKOMMK, YTO HOCUNO CYObEeKTB-
HbI XapakTep [4].

OnAa ycnewHoro xvmpypruyeckoro neyeHus KaTapakTbl OONbLIOE 3HaYeHVEe MMEIoT
[AMarHoCTMYecKkme MeTofbl NCCNeAOBaHNA XPYCTaNMKa, KOTopble JOMXKHbI obecneynBaThb
BO3MOXHOCTb OOBEKTUBHOMN OLIEHKMN €ro Npo3payHocTyi, GOpMbI, MIOTHOCTH, Pa3MepoB,
a TaKXe MoNoXeHnA XpycTannka. 3HaunTeNbHYI0 YacTb METOLOB NCCIeOBaHNA XpyCTa-
NKa COCTaBAAIOT yNIbTpa3BYKOBble nccneaoaHus. CylecTByioT Ba OCHOBHbIX BMAA UC-
cnepgoBaHuA: A-ckaHUpoBaHMe (ofHOMepHOe n306paxeHune) n B-ckaHmpoBaHue (gByX-
MepHoe n3obpaxeHue).

YnbTpa3ByKoBble METOAbl MCCNEefOBaHNA Ha CEroAHAWHNIA AeHb ABNAIOTCA obLlefo-
CTYMHbIMMW, SKOHOMUYHBIMU, NHGOPMATMBHbBIMY, 6€30MaCHBIMU METOAAMM UCCIIefOBaHUA,
KOTOpble BbIABMAT NPUKN3HEHHbIE N3MEHEHNA aKyCTUYECKON CTPYKTYPbI XpyCTanuka B
pexrnme peanbHOro Bpemenn [5].

B LIEJ1Ib NCCNEOOBAHUA

AHanu3 N3MeHeHU Kancynbl XpycTanuka Ha GoHe NHTpaBUTPeanbHOro BBEAEHUA UM-
nnaHTa AekcameTasoHa C MOMOLLbIO YNIbTPa3BYKOBOrO UCCefOBaHMA.
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B MATEPWAJIbl U METObI
Bcero B uccnenoBaHue 6bi1 BKoUeH 41 rnas. NpoaokntenbHoCTb nepropda Habnto-

JIeHVA cocTaBuIa 6 MecsLEeB.

Kputepuu BKNoueHnA: NauueHTbl C COOCTBEHHbBIM XPYCTaNIkOM C BriepBble AnarHo-
CTUPOBAHHbLIM MaKyNAPHbIM OTEKOM Ha PpoHe AnabeTnyeckon peTMHONATUN U PeTrHasb-
HblX BEHO3HbIX OKKII03UM, paHee He nonyyaswue VIBU.

Kputepun nCKoUYeHWA: HeCNocobHOCTb cobniopaTth TpeboBaHMA UCCNEefOBaHNUS U
npoxoanTb MpoLeaypbl UCCefOBaHNA; HEBO3MOXHOCTb MONYYEHUs YNbTPa3BYKOBbIX
N306pakeHWIN JONMXKHOIO KauvecTBa Af1A NpoBefeHnsA aHanm3a; rnaykoma unu odrasnb-
MOrMNepTeH3UA B aHaMHe3e, NCeBA03KCHONNATUBHDIA CUHAPOM, CUHAPOM MUrMEHTHOW
aucnepcny, ahakus, BUTPeopeTNHaNbHbIE onepauny Ha UCccieflyeMoMm rfasy B aHaMHe3e;
BOCManuTenbHble 3a60NeBaHUsA Ha NcCielyeMoM rnasy.

MauneHTbl 6bINM pa3aeneHsbl Ha ABe rpynmnbl:

B 1-Aarpynna KoHTpons — 20 rnas. MaureHTbl ¢ COBCTBEHHbBIM XPYCTaIMKOM, HE NOJyYaB-
wue MBW. CpenHunii BO3pacT nauneHToB cocTaBun 48+11 net, My>XUnH 6bifio 5, XKeH-
wnH - 15;

B 2-arpynna KoHTponsA — 21 rnas. MauneHTbl C COBCTBEHHBIM XPYCTaNIMKOM, MONyYrBLIME
opHy VBM nmnnaHTta gekcameTaszoHa. CpegHuin BO3pacT NauneHToB coctaBun 57+12
NET, MY>XUMH ObIno 6, XeHWuH — 15.

B kauecTBe VIB/ ogHOKpPATHO NCMONb30BaNy MMMAHTAT AeKcaMeTa3oHa Aid UHTPaBu-
TpeanbHoro BeegeHnA 0,7 Mr.

Bcem nauveHTam npoBoAWnM CTaHAapTHble odTanbMonormyeckme metoapl obcneno-
BaHWA: BU3OMETPUIO, pePpakTOMETPUIO, TOHOMETPUIO, NEPUMETPUIO.

B paHHol paboTe ynbTpa3BYKOBble MeTOAbl MCCIefoOBaHWA BKMYanu B cebn
N3yyeHne COCTOAHMA aHATOMUUECKUX CTPYKTYp rnasHoro Abnoka (nepegHsas Kamepa,
XPYCTanuk) npv NOMOLLM yNbTPa3ByKoOBOro LiMdpoBOro ckaHMpoBaHuA B B- n 3D-pexumax
LiBETOBOIO [OMJIEPOBCKOrO KapTUPOBAHMA Ha OOLEKIMHUYECKUX Y3-AnarHoCcTnYeckmx
cuctemax VOLUSON E8 1 VOLUSON E10 c yueTom Heobxoaumbix TpeboBaHuii 6e3omnacHo-
ctn. CKaHMPOBaHMe NPOBOANAN B CTAHAAPTHOM FOPU30HTa/IbHOM MOJSIOXKEHUMN MaLMEHTa
nexa Ha CrviHe, C COMKHYTbIMM BeKamu, n3beras gaBneHus AaTunkoMm Ha rnasHoe Abno-
KO. B KauecTBe KOHTAKTHOW cpefbl NPUMEHANV KOHTAKTHbIN renb ana Y3-uccnegoBaHus.
Mpn npoBefeHUM nccnegoBaHMA MCMONb30BANNCh JINHENHble aaTuymku SP 10-16 My,
L8-18i-D, ML6-15-D n o6bemHble gatumkm RSP 5-12 My, RSP6-16-D.

Mpu ycTaHOBNEHMM NapameTpPOoB Y/bTPa3BYKOBOrO MCCEef0BaHMA a3Horo Abnoka
cobniofany CoOOTBETCTBYOLIME PeKOMeHAAUMU MeXAYHAaPOAHbIX MNpodeccuoHanbHbIX
opraHusauui, pernaMmeHTUpyoLWmnx nogobHble nevebHble 1 AuarHocTUYeckre npoweny-
pbl: FDA ot 30.09.1997 - «Information for Manufacturers Seeking Marketing Clearance of
Diagnostic Ultrasound Systems and Transducers» (Appendix E, rae oTmeuaeTcs, 4to npu
odTanbmonormyeckmx nccnegoBaHuax Tl gomkeH 6biTb He 6onbwe 1,0, Ml — He 6onblue
0,23 npu MHTEHCMBHOCTY YNbTPa3BYKOBOro NOTOKa He 6onee 50 MB/cm?) n nonoxeHus
American Institute of Ultrasound in Medicine. Ctapanncb MakcMManbHO MUHUMU3UPO-
BaTb MHTEHCMBHOCTb BbIXOAHOrO aKyCTMYECKOro CUrHana npu perucrpauum Toro unu
WHOro NapameTpa ¥ NosyyeHUn n3obpakeHns onTUManbHOro Kayectsa. PesynbraThl Uc-
CnefoBaHNA ApPXMBUPOBANM Ha MAarHUTHO-OMTUYECKOM AMCKe.

Anroputm Y3-uccnepgoBaHua. AHaTOMUYECKUM OOBEKTOM B UCCNIeOBaHUN ABNSA-
NoCb rnasHoe A6N0KO: U3yYanu nepegHnii OTPE3oK (NepefHIo KaMepy, XpyCTanuk).
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Y3-o6cnefoBaHre NauvieHTa NPoOBOAWAN B HECKOMNbKO 3TanoB. Ha nepsom 3Tane wmc-
cnlefloBaHVe NpoBoAnK B B-pexunme cepoii wkanbl. Y3-ckaHupoBaHue NpoBOAMAN B He-
CKOJIbKMX Pa3NNYHbIX MPOEKLMAX:

B rOpM30HTaNIbHOW (aKCManbHOWM), Npoxoasllen Yepes nepeaHNin OTPe3oK rmasa (porosu-

L, XpyCcTanuk), rnasHoe A6510Ko (CTeKNoBMAHOE TeNno, ceTyaTka, cocyamcran 060noukKa);
B BepTMKanbHOW (CarmTTanbHON), Npoxoasllen Yepes nepegHuin oTpesok rnasa (poro-

BMLA, XPYCTaNuK), rnasHoe A6M0KO (CTeKNOBMAHOE Teno, ceTyaTka, cocyanctasa 06o-

JI0YKa).

Ha BTopom 3Tane nposogunu TpexmepHoe Y3-nccnepoBaHue rnasHoro Abnoka (ne-
penHAa Kamepa, XpycTanuk). [1na ynbTpa3ByKoBOro NpoCTPaHCTBEHHOMO CKaHMPOBaHUA
ncnonb3oBann obbemHble fatumkn RSP 5-12 My, RSP6-16-D. OpueHTauus gatyvka 6oiia
TaKoW e, Kak Npu BYMEPHOM CKaHPOBaHWK, NIOCKOCTb CKaHNPOBaHUA Npoxoauna ot
BEPXHEHAPYXHOro Kpaa opbuTbl A0 HUXHEBHYTPEHHETO, Yepes rnasHoe A6/10Ko.

[nA oueHKM aKyCTUYeCKOMN MAIOTHOCTY NepeaHen 1 3agHeln Kancynbl XpycTannka Bo
BCEX MCCNeoBaHMAX UCMOMb30BaNCA AEHCUTOMETPUYECKUA aHanu3 (puc. 1), KOTopbIn
BO3MOXEH KaK C 1cnosib3oBaHmeM ¢yHKUMKM 2D-ructorpamm, Tak U C UCNonb3oBaHNEM
3D-ructorpaMm akycTUYecKol MIOTHOCTM NepefHein 1 3afHel Kancynbl XpycTanuka, B
ycnoBHbIxX eguHmuax (YE) [5]1.

MaTtemaTnyeckylo 1 CTaTUCTUYEeCKylo 06paboTKy MONMy4YeHHbIX B XOAe KccnefoBa-
HUA AaHHbIX NPOBOAMAN C UCNOJSIb30BAHMEM CTaHAAPTHbIX NakeToB nporpamm (Excel;
SPSS 20.0). InAa oueHKN CTaTUCTUYECKOM 3HAUMMOCTU PasINYNn KOTMYECTBEHHbIX NPU-
3HaKoB 6bl1 NpuMeHeH Kputepuin t CTbiogeHTa. Mpu ncnonb3oBaHmm Kputepusa t Crblo-
[leHTa npefBapuTeNibHO NPOBOAMIN NPOBEPKY COOTBETCTBMA pacnpegeneHns Bbibopoy-
HbIX 3HaUeHWI 3aKOHY HOPManbHOro pacnpefeneHnsa C NomoLbio Kputepua Konmoro-
poBa — CMupHoBa. o KpuTteputo CTblofleHTa MPOBOAUM CPaBHEHWE CPEAHNX 3HAaUEHMN
[OnA NapameTpuyecknx nokasarenew, a no kputepmio U MaHHa — YUTHU — ana Henapa-
MEeTPUYECKMX AaHHbIX. AHaNM3 CTaTUCTUYECKON 3HAYMMOCTU Pa3NNUnn KaueCTBEHHbIX 1
KOJINYECTBEHHbIX MPU3HAKOB, HE COOTBETCTBYIOLLMX 3aKOHY HOPManbHOro pacnpegene-
HWA, NPOBeeH C NOMOLLblo Kputepua X2 MupcoHa ¢ nonpaskon Meirtca. Kputuueckuin
YPOBEHb 3HAaUMMOCTY NPV NPOBEPKe CTaTUCTUYECKMX rMroTe3 B JaHHOM 1CCiefoBaHnN
npuHumanca npm p<0,05. [1nA oueHKN CBA3U MeXAy Nokasatenamu onpegenanu kosbou-
LMeHT paHroBon Koppenauum CnpmeHa.

B pabote ¢ naumeHTamn cobnioganu sTyYeckue NPUHUMNLIL, NpeabaBnsaemMble Xesb-
CUMHKCKOM peknapauuen BcemupHon mepuumHckon accoumaumm (World Medical
Association Declaration of Helsinki).

B PE3YJNIbTAThHI

Mepepn Hayanom neyeHus U HabnOEHNA CTaTUCTUYECKN 3HAUMMON Pa3HULIbI MeXXaY
rpynnamu nony4yeHo He 66110 (p=0,955). Mo mepe HabnogeHWA, HaunHaA ¢ 3-ro Mecaua,
B rpynne nayueHToB, MONYUYMBLLUX UHTPaBUTPeanbHOe BBefleHVe leKcameTa3oHa, bbina
BbifIBNIeHa TeHAEHLMA YMeHbLUEHUA NNOTHOCTU NepefiHel Kancynbl XxpycTanuka (tabn. 1),
He HOCKBLUAA CTaTUCTUYECKM 3HAUUMbIX 3HAYEHWI MO OTHOLLEHMIO K rpynne KOHTPOoNA.

Ecnun paccmatpuBatb TONbKO rpynny NauneHTOB NOcC/ie MMMaHTaumu, TO yxKe yepes
3 MecAua OTMeYanocb CTaTUCTUYECKN He3HAuMMOoe YMeHbLUeHMe NAOTHOCTN nepegHein
Kancynbl (p=0,38), uepe3 6 MecALEB CTaTUCTUYECKN 3HAUMMOE YMEHbLUIEHNe NNOTHOCTN
MO OTHOLLEHWIO K UCXOAHbIM 3HaYeHnam (p=0,021) (puc. 2).
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Puc. 1a. leHcuTOMeTpUYECKUIii aHaIN3 aKyCTUYeCKOI MIOTHOCTU NepeAHeii U 3afiHei Kancynbl
XpycTaanKa NpaBoro rnasay nayuieHTa KOHTPOJIbHOM rpynbl (A0 NeyeHns)

Fig. 1a. Densitometric analysis of the acoustic density of the anterior and posterior lens capsule
of the right eye in a patient of the control group (before treatment)

Puc. 1b. leHcnTomeTpuyeckunii aHanu3 akyCcTU4eckoi NIOTHOCTY NepeaHeii n 3agHel Kancynbl
XpycTaanKka NpaBoro rnasa y nayueHTa KOHTpPOsIbHOM rpynnbi (Yepes 3 mecsua)

Fig. 1b. Densitometric analysis of the acoustic density of the anterior and posterior lens capsule
of the right eye in a patient of the control group (after 3 months)

Puc. 1c. leHcuTOMeTpUUYECKNIA aHaNN3 aKyCTNYECKON NIIOTHOCTUN NepeAHei N 3afHen Kancynbl
XpycTanuka NpaBoro rnasay nayyeHTa KOHTPOnbHO rpynnbi (Yepes 6 mecsALeB)

Fig. 1c. Densitometric analysis of the acoustic density of the anterior and posterior lens capsule
of the right eye in a patient of the control group (after 6 months)
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Puc. 2a. [leHcMToMeTprYeCcKuil aHaNn3 aKyCcTU4eCKo NIOTHOCTU NepeaHel Kancynbl XpycTanumka
neBoro rnasay nauueHTa (Ao neyeHns)

Fig. 2a. Densitometric analysis of the acoustic density of the anterior lens capsule of the left eye
in the patient (before treatment)

Puc. 2b. leHcuToMeTpUUYeCKMin aHaNU3 akKyCTUYECKOI NIOTHOCTY NepeAHeil Kancynbl XpycTanuka
neBoro rnasay nauueHTa (yepes 3 mecsAua nocne BBeAeHNA UMIUIaHTa C AeKCAaMeTa30HOM)

Fig. 2b. Densitometric analysis of the acoustic density of the anterior lens capsule of the left eye
in a patient (3 months after dexamethasone implant)

Puc. 2c. leHcuTOMeTpUYECKUIA aHaNN3 aKyCcTUYECKOI NNOTHOCTN NepefHeii Kancynbl XpycTanamka
neBoro rnasay nauuneHTa (Yepes 6 mecsAueB nNoc/ie BBeAeHNA MMNNaHTa € leKcaMmeTasoHOM)

Fig. 2c. Densitometric analysis of acoustic density of the anterior lens capsule of the left eye in a patient
(6 months after implant with dexamethasone)
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Ta6nuua 1

UsmeHeHne nnotHocTu (YE) nepegHei Kancynbl XxpycTanuka Ha ¢poHe ogHokpaTHoi UBU nmnnaHTa

AeKcameTa3soHa
Table 1

Changes in the density (CU) of the anterior capsule of the crystalline lens against the background
of a single dexamethasone implant IVI

lpynna 1 lpynna 2 P (rpynnbi 1-2)
[lo neuexua 253,00+0,10 232,5+8,98 0,955
Yepes 3 mecaua 250,00+4,00 204,83+11,46 0,657
Yepes 6 mecaueB 252,00+2,00 183,167+15,75 0,078

Ta6bnuua 2
UsmeHeHne nnotHocTu (YE) 3apHeit Kancynbl XpycTanuka Ha ¢oHe ogHoKpaTHoil UBU umnnaHTa
AeKcaMmeTa3oHa
Table 2
Change in the density (CU) of the posterior lens capsule on the background of a single dexamethasone
implant IVI
lpynna KoHTponsa pynna UBU P (rpynnbi 1-2)

Lo neueHunsa 234,25+11,48 241,95+3,1 0,568

Yepes 3 mecaua 246,00+5,82 234,5+6,52 0,850

Yepes 6 mecAueB 251,25+1,49 211,50+11,94 0,685

AHanornyHasa TeHAEeHUMA NPOCNeXKBanacb U NPy N3MEHEHUW NMAIOTHOCTM 3a4HEN Kan-
Cynbl XpYyCTannKa, OAHAKO 3TV M3MEHEHUA TaK 1 He JAOCTUMIN CTaTUCTUYECKN 3HAUYMMbIX
3HaUeHWI Yepes nonroga HabnoaeHus (Tabn. 2).

Bo BTOpoOM rpynne yepes 3 mecAua perucTprpoBann CTaTUCTUYECKM He3Haunmoe
YMeHblUeHMe NIOTHOCTU 3agHel Kancynbl (p=0,775), yepe3 6 mecALEeB OHO MepeLsno B
CTaTUCTNYECKM 3HaUYMMoe nsmeHeHue (0,045) (puc. 3).

Mpwn npoBegeHnn KOPPENALMOHHOIO aHanmM3a NIOTHOCTY NepedHen 1 3agHen Kancy-
Nbl y MALMEHTOB BTOPOW rpyniibl Gblv onpeaesieHbl CleayoLiie KoppensaLMoHHbIe CBA3N:
1. TnoTHOCTb NepenHen 1 3agHen Kancynbl o neveHnsa k=0,707 (p=0,000).

2. TnoTHOCTb NepeaHen 1 3agHen Kancynbl Yyepes 3 MecAua OT Havana neyeHna k=0,695

(p=0,000).

3. NnoTHOCTb NepegHen 1 3agHen Kancynbl yepe3 6 MecAueB Nocsie Havyana nevyeHus
k=0,683 (p=0,0014).
4. TInoTHOCTb 3agHeln Kancynbl yepe3 3 n 6 mecAueB nocsie Havana nevyeHma K=0,655

(p=0,021).

Takum 06pa3om, Mbl BUAMM B3aUMOCBA3b MeXAy MIOTHOCTbIO NMepefHein 1 3agHemn
Kancynbl Y CHVXEHMeM MIOTHOCTU Kamncysbl XpycTasnka Ha GOHe MHTpaBUTpeanbHON
CTepOVAHON Tepanuu.

B nutepatype WMpoKo ocBelleHbl 3a6051eBaHUA OpraHa 3peHuns, pa3BuBaoLLMecs Ha
$OHEe CUCTEMHOIO NPUMEHEHNS KOPTMKOCTEPOMAOB, CaMbiM PaCcNpPOCTPAHEHHbIM OCJIOXK-
HEHVEeM MOXHO CuUMTaTb Pa3BUTME 3aHeKarnCynApHOW CTePOMAHON KaTapakTtbl [Cmup-
HoBa A.b., 2019]. B oTnnumne oT CTepomnaHON KaTapakTbl, pa3BUBaOLENCA NP MECTHOM
NPUMeHeHUN KOPTUKOCTEPOUIOB, KOTOPYIO MOXHO HablogaTh yxKe B TeUeHre nepBoro
rofia, nepBoe obHapyXeHune KaTapaKTbl MPW CUCTEMHOM MPVMMEHEHMM MpenapaTta onuca-
HO uepes 6,5%3,6 roga oT Havana N'KC-tepanuu [Rice M.L., 2018, Brignol T.N., 2018].
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Puc. 3a. [leHcMTOMeTprYeCcKnii aHann3 akyCcTUYecKoil MNIOTHOCTU 3aHel Kancynbl XpycTannKka npaBoro
rnasay nayneHTa (4o neyeHuA nocne BBeAeHNA UMNJIaHTa C AeKCaMeTa30HOM)

Fig. 3a. Densitometric analysis of acoustic density of the posterior lens capsule of the right eye

in the patient (before treatment after dexamethasone implant insertion)

Puc. 3b. leHcnTOomMeTprUeCcKNii aHanu3s aKyCcTUYeCKON NIOTHOCTY 3aZiHell Kancynbl XpycTanuka npaBoro
rnasay naymeHta (yepes 3 mecsla nocne BBeeHUA MMNNaHTa € leKcaMeTasoHOM)

Fig. 3b. Densitometric analysis of the acoustic density of the posterior lens capsule of the right eye

in the patient (3 months after the implant with dexamethasone)

Puc. 3c. leHcMToMeTpuryeckuii aHanus akyCcT4Yeckoil NNOTHOCTH 3aAHel Kancynbl XpycTaanKka npaBoro
rnasay nayueHTa (Yepes 6 MecsALeB Nocne BBeJeHUA NMMJIAHTa C JeKCaMeTa30HOM)

Fig. 3c. Densitometric analysis of the acoustic density of the posterior lens capsule of the right eye

in a patient (6 months after dexamethasone implantation)
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Ecnun paccmoTpeTb AO3MPOBKM, NPU KOTOPbIX Pa3BMBAETCA NMOpaXxeHne XpycTanuvka,
TO NPV CUCTEMHOM MCMONb30BaHUN A03a NpefHU30M0Ha omKHa ObiTb 6onee 5 mr, a
BpemsA npuema He MeHee mecALa, B 3TOM Ciyyae KaTapaKkTa pa3BuBaetca B 18% cnyua-
eB [Mundell L., 2017]. BaxeH He TONbKO J0303aBUCUMBbIN 3GPEKT, HO 1 CKOPOCTb NOsy-
YeHUA BbICOKMX J03 CTepOUAOB, KaK, Hanpumep, NnpuMeHeHne nynbc-tepanun. B nccne-
noBaHun 2018 roga TakKe 6b1710 NMOKa3aHO KyMyNATUBHOE BO3JENCTBME CTEPOUA0B, UTO
6bl10 CBA3AHO C MOBbILIEHHbIM PUCKOM Pa3BUTKA KaTapaKTbl M OCTEONOPO3a Y NaLMeHToB
C CUCTEMHOWN KpacHOW BOMYaHKoOW. KymynaTvBHaa gosa ctepoufoB Obina cmomgenmpo-
BaHa KaK YeTblpexypoBHeBas KaTeropuanbHaa nepemeHHas: O r (COOTBETCTBYeT OTCYT-
cTBMIO BO3aencTBusA); >0 1 <3,65 r (cootBeTcTBYeT <10 Mr/geHb B TeueHue roga); =3,65rnm
<18,25 r (cooTtBeTcTBYeT 1-5 rogam npu 10 mr/geHb); n 18,25 r (cooTBeTCTBYET >5 rogam
npu 10 Mr/peHb). MNocne KOPPEKTUPOBKM C YYETOM KOBapMaToB Oblo 0OHapyXeHo, UTo
KYMYNATMBHaA [03a CTepOMAOB B 3HAUMTE/IbHOW CTeneHn CBA3aHa C PUCKOM pa3BUTKA
katapakTbl (OR (95% Cl) 1,855 (1,190-2,892); p=0,0064) [Davidson J.E., 2018]. Y10 cooTBeT-
cTBYeT AaHHbIM Al Sawah S., noKasaBLUMM, YTO PUCK PA3BUTUA KaTapaKTbl yBENMYMBANCA
6onee uem B [iBa pa3a y NaLMeHTOB CO CpeAHel 10301 NpeHM30M0Ha =7,5 Mr/aeHb no
CpaBHEHMIO C <7,5 Mr/geHb.

JlocTtaTouHO NPOTUBOpPEUBbI fiaHHbIe MO Pa3BUTUIO KaTapaKTbl MPY NCMONb30BaHUN
pasnnyHbIX FPynn FoKoKopTrKkomaos. B pabote Rice M.L. BbifiBNeHO, YTO pacnpocTpa-
HEHHOCTb KaTapaKTbl cocTaBuna 25,1% y nauueHToB, nonyvaBlwmx gednasakopt, no
cpaBHeHMIo ¢ 12,6% y nauueHTOB, NonyyaBWwnx npeaHnsoH. CpedHuii BO3pacT, B KOTO-
pom BnepBble 6b10 3aPpUKCMPOBAHO 0O6pa3oBaHMe KaTapakTbl, coctaBun 12,9+4,1 roga
(MeXXKBapTUAbHbIN pa3max 9,6-14,6). CpepnHee BpemMA OT Havana npuema CTepoungoB 4o
nepBoro obHapyxeHWA KaTapakTbl COCTaBMIO 6,5+3,6 rofja (MeXKBapTUIIbHbIA pa3mMax
4,0-8,6). BepoAaTHOCTb pa3BUTKA KaTapaKTbl Obina B 2,4 pa3a Bbllle Y NaLeHTOB, NPUHK-
MaBLKX Aednazakopt B fo3e 501-1000 mkr/cyT [Rice M.L.]. Brignol T.N. Bbicka3san npeg-
NONOXeHNe, UTO MOSTYUYEHHbIE AaHHbIE MOXHO 0OBACHUTb He BIUAHMEM Pa3fIMYHbIX FPYn
CTepoVa0oB Ha KaTapaKToreHes, a Tem, YTo ANA NaLMeHTOB C MblleyHon anctpoduei fio-
LLIeHHa, a MMEHHO 3Ta rpynna nauneHToB Obina NpoaHanM3npPoBaHa, N3-3a onpefeneHHbIX
reHeTUYeckux MyTaumin UMeHHo fednasakopT ABnAeTca GDakTopoM prcka obpasoBaHUA
KaTapakTbl, TpebytoLlen xupypruyeckoro BMeLatenbctaa [Brignol T.N.].

B Hawem nccnegoBaHun B cTeknoBuaHoe Teno seoaunock 0,700 Mr aekcameTa3oHa,
3TUM MOXHO 06BACHUTL BGonee ObICTPbIN KaTapaKToreHes, Yem NPy CUCTEMHOM UCMOJSIb-
30BaHUU. B nccnefoBaHMAX Y XUBOTHbIX GbISI0 OTMEUEHO, UTO AeKCaMeTa3oH B CTEKNO-
B/MAHOM Tesie onpefensaeTca Ha NPOTAKeHMW 6 MecALeB C MOMeHTa BBeeH A npenapara.
KonuuectBeHHO ileKcameTa3oH pacrnpeaensanca ciegyolwmnm obpasom: ceTyaTka > pagyx-
Ka > pecHMUYHoe Teno > BUTpeasibHasA XNAKOCTb > BOAAHUCTaA Bnara > nnasma. lNeprog
nonysbiBegeHuna (T1/2) N3 cTeknoBNAHOro Tena coctaBnsAeT okono 3 4. CKopocTb BbiBeae-
HWA N3 CTEKNOBMUAHOrO TeNa y UenoBeka CoCTaBnAeT NpuMepHo 12 mn/cyT. Boicokne fo3bl
npenapata, COXpaHALLMECA Ha MPOTAXeHUN GONbLUEro Neproaa BPpeMEHM, ANKTYIOT nU3-
MEHeHMe naToreHeTUYEeCKMX CBA3eN KaTapakToreHesa. Tak, B pabote Agrawal V. npu cpeg-
Hel KyMynATMBHOW j03€e CUCTEMHOrO npuema ctepounaos 6700,86+3908,87 mr n cpefHein
NPOJOMKNTENIbHOCTY Nprema cteponaos 21,47+16,87 mecaua y 8 n3 66 geten (cpegHuin
BO3pacT 5+1,39 roga) passuBanach CTepovaHas 3afiHAA CyOKopTHKaNbHaa KaTapakTa, oa-
HaKo JaHHble O COCTOAHUN 3afjHel Kancynbl B paboTe He NPMBOAATCA.
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H 3AKJTIOMEHUE

Hawe nccnepoBaHue 6bIN0 OrpaHMYEHO KONNMYECTBOM MALMEHTOB U BPEMEHEM Ha-
6nofieHnsn, B JanbHelLeM NiaHUpyeTca NPOBeCTU rofoBoe UCCefoBaHme Ha 6onbluel
BbI6OPKe MaLMEHTOB C 13yYeHreM ApYyrnx napameTpoB XpycTanvka u nepegHen Kamepsl
rnasa, OfjHako Mbl 3apUKCMPOBaNUN YMeHbLLEHWE NNOTHOCTU (MCMOMNb3yA YNbTPa3BYKOBble
MeTobl UCCNefoBaHNA) Kancynbl XpycTanuka, 3aBUCALLEN OT MCXOAHbIX MOKasaTenew,
npu NPUMEHEHUN UHTPABMTPEANbHOrO MMIMJIAHTa C AeKCAaMeTa3oHOM. TakuM o6paszom,
nonyyeHHble faHHble, 6e3yCNOBHO, BbI3bIBalOT OO/BLLUON NHTEpeC ANA MOHUMaHUA OCo-
6eHHOCTeN KaTapaKToreHesa npu MeCTHON cTepouaHoi Tepanun. CnegosaTtenbHo, bonee
nogpobHoe nsyyeHne CTPYKTYPHbIX U KaYeCTBEHHbIX XapaKTepUCTUK Karcynbl XpycTanu-
Ka y naumeHTos, nonydatownx B/ gekcametasoHa, ABNAETCA NPUOPUTETHLIM Hamnpassie-
HYeMm AnA JanbHelLero ycoBepLUeHCTBOBAHMA METOL0B GpakoXupypruu.
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Abstract

Background. Conjunctivitis, a conjunctival inflammation or infection of the conjunctiva,
is a worldwide problem. It is prevalent among children and adults. Conjunctivitis varies
in severity, differing from mild redness related to tearing to subconjunctival hemorrhage
with purulent discharge and edema of the conjunctiva or eyelid.

Purpose. The purpose is to study the isolation and identification of common bacterial
pathogens associated with conjunctivitis in children.

Materials and methods. In our study, seventy conjunctival swabs were subjected to
isolate and identify the bacterial strains associated with conjunctivitis. Samples were
collected from children suffering from conjunctivitis (of different ages) between February
6,2023,and May 1, 2023, from Al-Haboubi Hospital, Ophthalmic Unit, from different places
(Aledara almahaleia, AlShargiyah, Arido, Batha, Shmoukh, Shuhadda, Sumer, Tathhiah and
Ur). In this study, were diagnose the bacteria that cause conjunctivitis in children, the
identification is made by API-20 E System, Vitek 2 System.

Results. The result of the current study showed that 14 (20.0%) of patients had a bacterial
infection, while 56 (80.0%) had no bacterial infection. Their ages ranged between days
and 13 years, and they were of both sexes. The current study showed that 4 (28.57%)
male patients had a bacterial infection, and 10 (71.43%) females had a bacterial infection,
in contrast, 11 (39.29%) males had no bacterial infection, and 34 (60.71%) females had
not a bacterial infection. Also noted a non-significant difference of bacterial infection in
conjunctivitis patients according to sex at p. value <0.05

Conclusion. The prevalence of bacterial conjunctivitis infection among male and female
children and the transmission of the infection among children in schools or homes,
Conjunctivitis is more common among children of all ages, from days to 12 years. The
common type of bacteria that causes conjunctivitis in this study is Proteus mirabilis,
followed equally by Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus,
Pseudomonas aeruginosa, and Klebsiella pneumoniae.

Keywords: infectious disease, Conjunctivitis, conjunctiva, Proteus mirabilis,
Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas
aeruginosa, Klebsiella pneumoniae
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XycceinH AJ1. D<), Anaa XycceinH Anb-ABagu
Ynusepcutet Tu-Kap, Tu-Kap, Vipak

XapakTepucTtnka 6aktepuin y nauneHToB
C KOHbBIOHKTUBUTOM B NpoBuHUuK Tu-Kap

KoH$NUKT nHTepecoB: He 3aAB/eH.

Bknap aBTopoB: XyceiH AJl. - KOHUeNnTyanMsauua, uccnefoBaHmne, pecypchbl, KyprpoBaHue AaHHbIX, HanncaHne TekcTa, Npo-
rpamMmmHoe obecrneyeHue; Anaa XycceitH Anb-ABaan — KOHLENTyanm3aums, MccnefoBaHmne, pecypcbl, KyprpoBaHue AaHHbIX, Ha-
nMcaHne TeKCTa, yTBepK/AeHe OKOHYaTeIbHOro BapuaHTa CTaTby.

MopaHa: 09.04.2024

MNpwuHaTa: 09.09.2024
KoHTakTbl: husseine@sci.utg.edu.ig, Ala.oleiwi@sci.utq.iq

Pesiome

BBegeHune. KOHBbIOHKTMBUT, BoCNaneHne nnm nHoeKunsa KOHbIOHKTMBDI, ABMAETCA BCe-
MUpHOW Npobnemoin. OH pacnpoCTpPaHEH Cpean aeTen n B3pOoC/biX. KOHBIOHKTMBUT pas-
NMYAETCA MO CTeNeHN TAXKECTN OT JIEFKOro MOKPaCHEH WA, CBA3aHHOIO CO Clie30TeYeHreM,
[10 CyOKOHBIOHKTMBANIbHOTO KPOBOW3NUAHNA C THONHBIMU BbIAENEHNAMN 1 OTEKOM KOHB-
IOHKTUBbI UM BEKA.

Llenb. /3yunTb BbigeneHve n naeHTMoUKaLMIO pacnpoCTPaHEHHbIX 6aKTepuanbHbIX Na-
TOreHOB, CBA3AHHbIX C KOHbIOHKTVBUTOM Yy AeTeN.

Matepuanbi n meTogbl. B Halem nccnejoBaHM CEMbAECAT KOHBIOHKTUBANbHbBIX Ma3KoB
6bIN1 NOABEPrHYTbI M30AALNM U MAEHTUMKALUY LUTAMMOB 6aKTEPUIA, CBA3AHHBIX C KOHb-
IOHKTMBUTOM. O6pa3ubl 6b1IM COBPaHbl y AeTEN, CTPaAAIOLNX KOHBIOHKTUBUTOM (pa3HOro
BO3pacTa) B nepuog c 6 peBpans 2023 r. no 1 masa 2023 r. B 6onbHULE Anb-Xabybu, od-
TaJIbMOJIOrMYECKOM OTAeneHnm, U3 pasHbix mecT (Anepapa anb-Maxanus, Anb-LLapkus,
Apwugo, bata, Wmykx, WWyxapaa, Wymep, Tatxua n ¥p). B atom nccnegosaHuny 6uinmn gra-
rHOCTVMPOBaHbI 6akTepPMK, Bbi3blBalOLLNE KOHBIOHKTUBUT Y AeTeN, naeHTUdUKaLma NpoBo-
aunacb ¢ nomollbto cuctembl API-20 E, cuctembl Vitek 2.

Pesynbratbl. Pe3ynbraT TeKyLEro nccnefoBaHna nokasan, yto y 14 (20,0%) naumeHToB
6bina bakTepranbHaa nHbeKUMA, B TO Bpema Kak y 56 (80,0%) — ee He 6bino. Ux Bo3-
pacT BapbupoBan oT gHel Ao 13 net, naumeHTbl 6611 o6oero nona. Tekylee nccneno-
BaHMWe Mokasano, Yto 6akTepuanbHasa uHbeKunAa Habnopanacb y 4 (28,57%) MyXuvH
ny 10 (71,43%) xeHwwH, ay 11 (39,29%) my>xunH 1 34 (60,7 1%) >keHLMH 6aKTepuanbHON
nHbeKuUn He 6b110. OTMEYEHO HECYLLECTBEHHOE pa3nuumne 6akTepuranbHON UHGEKLUN y
NauneHTOB C KOHBIOHKTMBUTOM B 3aBUCMMOCTW OT nosna npu p<0,05.

BbiBopa. PacnpocTpaHeHa 6akTepranbHaa UHGEKLUA KOHBIOHKTUBUTA CPEAN AeTeln Myx-
CKOroO 1 XeHCKOro nosna, a nepefaetca MHGeKUma B WKONax Uin Aoma. KOHbIOHKTUBUT
yallle BCTpeyaeTca y ieTeil BCeX BO3PaCTOB — OT HECKONbKUX AHewn fo 12 net. Uccnepo-
BaHMe NoKasaso, YTo PacnpoOCTPaHEeHHbIM TUMOM 6aKTEPUIA, BbI3bIBAIOWMX KOHBIOHKTY-
BuUT, ABnAeTca Proteus mirabilis, 3a KoTopbim B paBHOW cTeneHu cnegytoT Staphylococcus
aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas aeruginosa wn
Klebsiella pneumoniae.

KnioueBble cnoBa: nHbeKLMOHHbIe 3a60M1eBaHMsA, KOHbIOHKTVUBUT, KOHBIOHKTMBA
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Isolation and Characterization of Bacteria from Patients with Conjunctivitis in Thi-Qar Province

B INTRODUCTION

The conjunctiva is a thin mucous membrane that covers the posterior surface of
the eyelids and the anterior surface of the eyeball itself. It is divided into three areas.
The palpebral conjunctiva, the bulbar conjunctiva, and the conjunctival fornix [1].
Conjunctivitis is the inflammation of conjunctiva, sometimes known as pink eye [2].
Conjunctivitis infects people of all ages and is found everywhere; it is the most typical
inflammation of the eye and ocular adnexa. Conjunctivitis can be divided into infectious
and noninfectious causes. Allergy is the most common reason for the latter [3]. The sev
eral types of conjunctivitis caused by viruses, chlamydia, bacteria, parasites, fungi, and
antigens tend to share several signs and symptoms, but there are some clinical differences
that suggest the proper identification and treatment [4]. Conjunctivitis is usually
distinguished by dilatation of the conjunctival blood vessels, which results in swelling
and reddening and is commonly accompanied by some discharge. It can be grouped
into acute and chronic. Viral conjunctivitis is the most frequent cause of infectious
conjunctivitis, followed by bacterial conjunctivitis. Bacterial conjunctivitis is distinguished
by moderate to severe redness, mucopurulent discharge, and incidental matting of the
eyelids. Allergic conjunctivitis typically presents with mild to moderate redness, itching,
and tearing [5]. Neonatal conjunctivitis is often recognized as Ophthalmia neonatorum.
It is defined as conjunctivitis that develops in a newborn during the first month of life [6].
Ocular allergy is the most prevalent form of non-infectious conjunctivitis and may have
major impacts on productivity and quality of life. Some rare severe forms of ocular allergy
can also threaten sight [7]. Environmental factors greatly influence the disturbances of the
conjunctival flora. These factors can either be physical or environmental and unsanitary
habits leading to dust particles and microorganisms invading the conjunctiva [8]. The
transition of pathogens responsible for infectious conjunctivitis may be due to contact
with contaminated fingers, and this is believed to be a common reason for contagious
conjunctivitis, but bacteria can also enter the conjunctiva from the eyelid margins and
adjacent skin, from the nasopharynx through the nasolacrimal duct, from contaminated
eye drops or contact lenses, and more rarely from the genitals or through the bloodstream
[9, 10].

In this study, we will study the incidence of conjunctivitis in children and the extent of
its spread in schools, homes, and places.

B MATERIALS AND METHODS

Patients

Swabs of conjunctiva were obtained from Thirty-five patients with conjunctivitis
of age groups ranging from 37 days to 12 years from both sexes of the attendants of
Ophthalmic Unit in Al-Haboubi Hospital and Health Center in Al-Batha District in Dhi Qar
Governorate. during 4 months for the interval between February 6, 2023, and May 1, 2023,
by questionnaire papers including information about age of patients, sex, and clinical
features (ocular pain, redness, swollen eyelids, discharge).

Specimens Collection

Swabs of bacterial cultures were collected from patients suffering from conjunctival
inflammation. Also, specimens were obtained from patients who did not receive any
antibiotics. One sample of the conjunctiva of each eye was taken by rolling a cotton swab
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over the conjunctiva of the lower fornix, and the swabs were put into transport medium
in the sterilized swab tube, then they were sent to the investigating laboratory within two
hours of collection. In the laboratory, they were placed and inoculated onto medium.

Inoculating the conjunctival swabs onto Blood agar, McConkey agar. After standard
inoculation, the Blood agar, and MacConkey agar plates were incubated at 37Co for
24 hours.

B RESULTS

Prevalence of Bacterial Infection in Conjunctivitis Patients

The current study involved seventy patients with conjunctivitis and showed that
14 (20.0%) of patients had a bacterial infection, while 56 (80.0%), had no bacterial infection,
the results also noted a significant difference between sources of conjunctivitis at p. value
<0.05,asinfig. 1.

Prevalence of Bacterial Infection in Conjunctivitis Patients According to Sex

The current study showed that 4 (28.57%) male patients had a bacterial infection,
and 10 (71.43%) females had a bacterial infection, in contrast, 11 (39.29%) males had
no bacterial infection, and 34 (60.71%) females had not a bacterial infection, the results
also noted a non-significant difference of bacterial infection in conjunctivitis patients
according to sex at p. value <0.05, as in table 1.

Conjunctivitis Patients

Positive Bacteria (14)

Negative Bacteria (56)

CalX?=12.6 TabX? =3.84 DF = 1 p. value <0.010

Fig. 1. Prevalence of bacterial infection in conjunctivitis patients

Table 1
Prevalence of Bacterial infection in conjunctivitis patients according to sex
Male Female Total
Sex
No. % No. % No. %
Positive Bacteria 4 28.57 10 71.43 14 20.0
Negative Bacteria 22 39.29 34 60.71 56 80.0
Total 26 37.14 44 62.86 70 100
CalX?=2.228 TabX?=3.84 DF = 1 p. value 0.136
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Prevalence of Bacterial Infection in Conjunctivitis Patients According to Age
Groups

The current study showed that high positive bacterial infection was in the first age
group 8 (36.4%), followed by the fourth age group 4 (25.0%), also noted non-infection
cases in the second age group, in contrast, the high non-infected age group was third
age group 18 (90.0%)m and the lowest non-infected age group were first age group 14
(63.6%), the results also noted a significant difference of bacterial infection in conjunctivitis
patients according to age groups at p. value <0.05, as in table 2.

Prevalence of Bacterial Infection in Conjunctivitis Patients According to Residency
The current study showed that high positive bacterial infection was in the sumer
4 (33.3%), also noted a non-infection case in the Al-Salihya, Al-Fidaa, Aledara almahaleia,
Mansouriya, and Thawra, the results also noted a significant difference of bacterial
infection in conjunctivitis patients according to age groups at p. value <0.05, as in table 3.

Identification of Bacteria Species in Conjunctivitis Patients
This study showed the most bacteria isolated was P. mirabilis 4 (28.57%), while the
other bacterial type was equal to 2 (14.28%), as in Fig. 2.

Table 2
Prevalence of Bacterial infection in conjunctivitis patients according to age groups
Positive Negative Total
Age groups
No. % No. % No. %
Days - 3 years 8 36.4 14 63.6 1 3143
4-6 years 0 0.0 12 100.0 6 17.14
7-9 years 2 10.0 18 90.0 10 28.57
10-12 years 4 25.0 12 75.0 8 22.86
Total 14 20.0 56 80.0 35 100
CalX?=52.1 TabX?=7.81 DF = 3 p. value <0.001

Table 3
Prevalence of Bacterial infection in conjunctivitis patients according to residency
A Positive Negative Total
Residency
No. % No. % No. %

Al Salihya 0 0.0 6 100.0 6 8.57
Al Shmoukh 2 20.0 8 80.0 10 14.29
Al-Fidaa 0 0.0 4 100.0 4 5.71
Al-Shargiyah 2 100.0 0 0.0 2 2.86
Arido 2 50.0 2 50.0 4 5.71
Batha 2 12.5 14 87.5 16 22.86
Aledara almahaleia 0 0.0 4 100.0 4 5.71
Mansouriya 0 0.0 4 100.0 4 571
Sumer 4 333 8 66.7 12 17.15
Thawra 0 0.0 2 100.0 2 2.86
Ur 2 333 4 66.7 6 8.57
Total 14 20.0 56 80.0 70 100
CalX?=8.90 TabX?=18.31 DF = 10 p. value 0.541
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Isolated Bacteria
4.5

35
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S. sciuri S.lentus S.aureus P. aeruginosa P. mirabilis K. pneumoniae

Fig. 2. Bacteria isolation percentage

B DISCUSSION

In this study, 70 conjunctival swabs from patients (male and female) suffering from
conjunctivitis of age groups ranging from 37 days to 12 years were taken. The eye is a
functionally and structurally complex organ, that experiences a variety of bacterial,
fungal, viral, and parasitic infections. Bacterial infections (Both Gram-positive and Gram-
negative) contribute to 32 to 74% of ocular infections globally [11]. In the other study
of the incidence of isolated bacteria was 24.2% [12]. Another study showed that 24.1%
of samples were positive for bacterial infections while 75.9% of samples gave negative
results, which means conjunctivitis happens because of other causes [13]. Ocular
infections are common in most of the developing world. Mainly, conjunctivitis, blepharitis,
endophthalmitis, and keratitis [14]. Conjunctivitis, periorbital cellulitis, blepharitis, and
orbital are the most spread external ocular infections. Infections like these are linked to
higher rates of morbidity and blindness worldwide [15].

This study showed that 4 (28.57%) male patients had a bacterial infection, and
10 (71.43%) females had a bacterial infection. in contrast, 11 (39.29%) males had no
bacterial infection, and 34 (60.71%) females had not a bacterial infection, as shown in
table 3. The differences in the genetic composition of both genders could be responsible
for the observed difference [16]. Relating to the gender variable, showed that bacterial
conjunctivitis was higher between females (15.25%) compared to males (8.04%). This
result is similar to those recorded in different countries. Males and females have equal
natural resistance to bacterial conjunctivitis. Gender has less effect than age on the ocular
microbiota composition. Some studies have revealed that there is no difference between
males and females [17]. Another study showed that females were more infected than
males [18]. The range of microorganisms varies in different individuals through variations
in genetic makeup, age, gender, nutrition, race, immunosuppression, dry eye, ocular
inflammation, contact lens wear, surgery, antibiotic use, external exposure, and climate
[19]. Bacterial conjunctivitis notably affects public health, inclusive of more than one-third
of eye diseases reported worldwide. It is an infection caused by numerous pathogenic
bacteria is very contagious, and has a high happening of bacterial resistance to the
antibiotics that are used for treatment [20].
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The study showed that high positive bacterial infection was in the first age group 8
(36.4%), followed by the fourth age group 4 (25.0%), also noted non-infection cases in
the second age group, in contrast, the high non-infected age group was third age group
18 (90.0%) and the lowest non-infected age group were first age group 14 (63.6%), that
showed in table 3. Neonatal eye infections happen in babies exposed to infection through
delivery, especially during movement through an infected birth canal [21]. The prevalence
in infants and children can be associated with the fact that children play more in a dusty
contaminated environment likely due lack of good hygiene [22]. This prevalence is because
children with conjunctivitis in schools help spread the infection to other fine children by
contact with discharge from the eyes or upper respiratory tract of infected children and
it can spread by contaminated fingers or vomits [23]. Conjunctivitis may easily spread in
school classrooms because of absences or lost time from work for parents. In children, the
occurrence of acute infectious conjunctivitis is higher than in adults and the causative
bacteria may differ from that in adults [24].

The study showed that high positive bacterial infection was in the Sumer 4 (33.3%), also
noted a non-infection case in the Al Salihya, Al-Fidaa, Aledara almahaleia, Mansouriya, and
Thawra, as shown in table 3. Conjunctivitis is worldwide, and the exact spread is very variable
related to the country and even in different regions of the same country. These differences
appear to reflect the highly diverse nature of the diseases [25]. Some factors such as personal
hygiene, sociodemographic or economic status, living conditions, ocular trauma, frequency
of face washing, the appearance of systemic disease, and cigarette smoking were considered
related factors for bacterial ocular infections [26]. Due to the various environments as well
as patterns of administration and different ethnic groups, global epidemiology designates
that the spectrum of conjunctival sac pathogens and resistance patterns vary between
geographic locations. Reports of microbial isolates from either diseased or preoperative
ocular tissues differ widely according to published studies [27].

The study showed that most bacteria isolated were Proteus mirabilis 4 (28.57%), while
the other bacterial type was equal to 2 (14.28%). The normal microbial flora of conjunctiva
and the eyelids consists of a heterogeneous bacterial gathering that is controlled by
intrinsicmechanisms (metabolicinhibition, nutrient competition,and enzyme production)
and by host mechanisms (the immunological system and anatomical barriers) [28]. The
organisms may be spread from hand-to-eye contact or through adjoining mucosal tissue
colonization such as sinus mucosa or nasal [29].

In another study, four isolates were obtained from P. mirabilis [30]. The pathogenic
bacteria cause eye infections through several factors, inclusive of bacterial virulence and
the host’s defense mechanisms[31]. Contact lenses change the natural ocular environment
by introducing a bio-burden of microorganisms to the eye’s surface from contaminated
lenses and hands [32]. Staphylococcus aureus is frequently found in the nose and skin
of a person, among the most common causes of ocular infections, including blepharitis,
conjunctivitis, dacryocystitis, and endophthalmitis [33].

About 20-30% of individuals are continuously and asymptomatically colonized with
S.aureusinthe nose, the remainder constitute sporadic carriers, and phases of colonization
alternate with phases of non-colonization, emergence and continuous spread of multi-
resistant S. aureus strains, like methicillin-resistant and vancomycin-resistant, make
complex the treatment of staphylococcal infections and cause a notable economic
burden [34].
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Staphylococcus sciuri and Staphylococcus lentus is known as an invasive pathogen to
abscesses in humans, urine, blood, and wound infections, the agents are often found in a
large difference of hosts and environments, and recurrent contact with livestock and pets
has been stated to cause skin colonization and wounds, and dust is an important tool in
the transport of these bacteria [35, 36].

Pseudomonas aeruginosa is not an inhabitant bacterium on the ocular surface, and
is seldom isolated from conjunctivitis except those of patients who have some kind of
artificial device in the eye [37]. P. aeruginosa isolated from the ocular surface was acquired
from the patient’s home environment. This suggests that the bacteria colonizing humid
home environments such as the bathroom can infect ocular surfaces in association with
biomaterials. Biomaterials such as sutures, punctual plugs, intraocular lenses, and contact
lenses can serve as hotbeds for bacterial infections [38] Klebsiella pneumoniae frequently
found in the mouth, skin, and intestinal tract, and most infections are nosocomial
infections [39, 40], which are a common cause of infections in both neonatal intensive
care units and community. The bacteria were recovered from three neonates, one clinical
sample from the conjunctiva, and two routine screening samples [41, 42].

B CONCLUSIONS

The prevalence of bacterial conjunctivitis infection among male and female children
and the transmission of the infection among children in schools or homes, Conjunctivitis
is more common among children of all ages, from days to 12 years. The common type
of bacteria that causes conjunctivitis in this study is Proteus mirabilis, followed equally
by Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas
aeruginosa, and Klebsiella pneumoniae.
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Abstract

The analytical review of the literature on the problem of diagnosis and treatment of dry
eye disease and associated keratitis (DED) is presented in the article. The key point of the
pathogenesis of this disease is a chronic inflammation of the ocular surface. Local use of
the cyclosporine A eye drops can significantly improve the results of treatment of this
severe pathology and reduce the risk of complications.
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XpOHI/ILIeCKOE BOCManeHne rnasHom NOBEPXHOCTU NMpn 6onesHn CyXoro rnasa:
COBpeMeHHblIe MoaAxXoAbl K neveHunto

BonesHb cyxoro rnasa (BCI) sBnsAeTca MHOrodakTopHbIM 3aboneBaHrnem, Npu KoTo-
POM HapyLlaeTca CTabunbHOCTb CIE3HON NNEHKM M TOMEeOCTa3 rMa3Ho MOBEPXHOCTH, UTO
NPUBOANT K 3HaYMMOMY ANCKOMOPTY 1 3pUTeNbHbIM HapyLeHUAM. Bo3HuKatowlee npu
3TOM BOCMNaneHune siBAsSeTCA KoyeBbiM acnekTom AaHHom natonorum [1].

Mpo6nema, sTnonornuyeckue ¢akropbl U NaToreHes

PacnpoctpaHeHHocTb BCI 3HauMTeNbHO BapbupyeT B 3aBUCMMOCTW OT KAUMaTa, 3T-
HVYEeCKOWN NPUHAANEKHOCTK, Nona 1 Bo3pacTa n coctasnaet 5-30% cpepm nogen nocne
50 net. B CLUA y 7,8% »eHWwwH (3,23 MiH) 1 4,6% My>kurH (1,6 MnH) ctapue 50 neT Bbl-
aBnaetca bCl. B eBponencknx cTpaHax YactoTa AMarHOCTUKN CUMATOMOB CyXOro rnasay
B3pocnbix coctaBnsaet 18,3-39,2% [1, 2].

OcobeHHOCTU peXxrnMa 3pUTeNIbHON Harpy3kun COBPEMEHHOro YesioBeKka, a MMEHHO
MHOroKpaTHoe yBenmyeHne ee NPoAoIKUTENIbHOCTU N UHTEHCUBHOCTM, ABMAIOTCA 3HaYW-
MbIMU daKTopaMu prcKa pasBUTMA CUHAPOMA CyXOro rnasa Aake y naumeHToB AeTCKo-
ro u HoLeckoro Bospacta [3]. PesynbtaThl nccnegosaHnin B Kutae n AnoHnn nokasanu,
YTO YacToTa BbIAABNEHWA CUHAPOMA CYXOro rnasay CTyAeHTOB YHMBEPCMTETOB COCTaBnAeT
21-24%, 4TO 3HAUMUTENbHO Bbile, Yem Npeanosaranocb paHee N Yem B cpeHem cpeamn
B3pOC/IOro Hacenexus [2, 31.

BbiABNeHbl cylecTBeHHble pa3nnuma B npegpacnonioxeHHocTn K bCI B 3aBncnmocTtu
OT nona. [lokasaHo, YTo XeHCKUI non, Bo3pacT cTape 30 neTt 1 pabota ¢ MOHMUTOPaAMM
6onee 8 4acoB B AeHb ABAAOTCA AOCTOBEPHbIMU pakTopamu pucka passmTua bCr [1].

YcTaHoBneHo, uto yBenuyeHue yactotbl BCI HabnofgaeTca cpefm KeHWuH nocne Jo-
CTUXKEHMA MeHonay3bl, HO MPYMEHeHNe rOPMOHO3aMeCTUTENIbHON Tepanuu nNo3BonseT
3HaYNTENbHO YNYYLWNTb COCTOAHME [4].

Hannume cnctemHon natonoruy, Takom Kak pesmatongHbinn apTpuT (PA), cnctemHas
KpacHaa BonuaHka (CKB), 6onesHb LerpeHa, npmneoaat kK bCI B 28-50%, npuuem puck
Pa3BUTUA TAXKESbIX OCNIOKHEHWI Y TaKMX NALMEHTOB 3HaUNTENbHO BbiLwe [5-9].

KoHuenuua natodmsmnonornn socnaneHua npu bCI 3aknoyaetca B BO3HUKHOBEHUN
NOPOYHOrO Kpyra, KOTOPbI BKAOYaeT pa3fiuHble MeXaHM3Mbl NOBPEXAEHNA rNa3Hom
nosepxHoctu [10, 11]. TpaH3UTOPHOE COCTOAHME CYXOCTU Na3HOM NOBEPXHOCTU — CUH-
OPOM CyXOro rnasa — MOXeT BO3HMKaTb BCNeACTBME NeprOAa BblICOKON 3pUTENIbHOWN Ha-
rpy3Ku, ropMOHanbHoro ancbanaHca, KOCMeTUYECKUX npoueayp, Nocne nepeHeceHHoro
BMPYCHOrO KOHbIOHKTMBUTA 1nn OP3, KoTopble MOryT nosneyb 3a cob6ol BpeMeHHble 13-
MEHeHUs roMeocTasa fa3HoM MOBEPXHOCTU N MUKPOGNOPbl KOHBbIOHKTVBaNbHOM NONo-
ctn [10-12].

XpoHmnyeckoe BocCnasieHne rnasHom NoBepPXHOCTM — HEOTbeMSIEMOE 1 KIlloYeBOe 3Be-
Ho BCI - BO3HUKAeT BCIeACTBUE ANINTENBHOIO HEHGNAaronpmuATHOro Bo3aencTenA $GaKkTo-
POB OKpY»KatoLlel cpefbl HA OpraH 3peHuns, NPU HaNn4MM anieprum, Nnocne nepeHecex-
Horo nboro xMpypruyeckoro BmellatesnbcTBa (pedppakumoHHble onepawlmun, XMpyprua
NTEPUrMyma, KatapakTbl U Ap.), NPU OTCYTCTBUM afeKBAaTHOMO 1 CBOEBPEMEHHOIO fleyeHuns
[pyron conyTcTByloLLe MaToNorny NnepefHero oTpeskKa rnasa v Bek (auchyHkumm menbo-
MureBbIX xene3 (JMX), ocTpbix MenboMUTOB, XaNA3NOHOB 1 Ap.), NPY Hanuuumn 3abonesa-
HWI KOXN (po3auea, ncopuas u ap.) uimn cucteMHon natonorum n gp. [7, 8, 11-15].

BakHbIMK dakTOpamm prcka nporpeccuposanna BCI ABNAIOTCA TakxKe HeponaTusa po-
rOBUYHbIX HEPBOB, NePBUYHbIN cuHAapom LerpeHa, PA, CKB n mHorve apyruve (Hanpumep,
caxapHbi Anaber, gpyrve ayTouMMyHHble 3aboneBaHus, pyoLOBbIi KOHbIOHKTUBNT) [8-15].
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MaTtopusnonornyeckne mexaHnsmbl BOSHUKHoBeHnA BCI
Pathophysiological mechanisms of dry eye disease

MoBpexpaatolwme pakTopbl NPMBOAAT K NOTEPE rOMEOCTasa CIe3HOW MNieHKU. BosHu-
KaeT rmnepoCMONIAPHOCTb CJie3bl, KOTOPasi MOXET ObITb Bbi3BaHa Kak MOBbILLEHHbIM MC-
napeHueMm, Tak U CHuKeHuem cnesonpogykuun (BCI ¢ gedrLmMTOM CE3HON XMUAKOCTH).
[MNepoCcMoNAPHOCTL Cyie3bl 00yCNaBANBAET HEMOCPEACTBEHHOE NOBPEXAEHMNE SNUTENNA
rNa3HON NOBEPXHOCTN U BO3HUKHOBEHME BOCnaneHus. B ocHoBe XpoHn4yeckoro Bocnarne-
HUA TNa3HON NOBEPXHOCTM NEXMWT Kackag ayTOMMMYHHbIX peakuuii, KoTopble 06pasytoT
CaMOMOAAEPKMBALLUINCA NOPOYHbIN Kpyr [10—13]. B 60nblUMHCTBE CllyyaeB HabnopaeT-
CA COYEeTaHMe HeCKONbKNX MEXaHN3MOB, KOTOPbIe 3aMyCKaloT 1 NoAAePX1BatoT 3TOT NPo-
yecc (CM. puUCyHOK).

MNMoBpexaeHrie rnasHol NOBEPXHOCTV NPUBOAUT K 00pa3oBaHMIO MPOBOCMANNTESNb-
HbIX LUTOKWUHOB, aKTUBALNMWN 1 CO3PEBaHNIO aHTUTEHMPE3EHTUPYIOLWNX KNETOK, MHAYKUNN
3 dEKTOPHBIX T-KNETOK U UX MUTPALIMM K [1a3HOWM MOBEPXHOCTY, HOBOMY BbIOPOCY Mpo-
BOCMANIMTENbHbIX LIUTOKMHOB, XEMOKVHOB, MeTasnonpoTtenHas (MMI), pakTopos pocTa 1
UHQMNBTPaLUN NATOreHHBIMU UMMYHHbBIMW KNETKaMU, KOTOpPas NPUBOAMT K AaJibHelnLle-
My MOBpEeXAEeHMI0 rnasHon nosepxHoctu [10, 11, 14].

MNMoHrMaHWe 3Tronornyeckux GakTopoB 1 MEXAHM3MOB, CNOCODCTBYIOLMX PA3BUTHIO
3Toro 3aboneBaHus, MEET KIoYeBOe 3HaueHne Ans pa3paboTku 3PpPeKTUBHbIX CTpaTe-
rUn neyeHna n NpodrnakTuKu.

[AunarHocTnka xpoHuyeckoro socnaneHus npu BCI' n oueHKa cTeneHun TaxecTu.
KocBeHHbIMM Npr3HaKamu, MO3BOAAOLWMMM NPeANON0KUTb HaNIMYMe XPOHNYECKOrO BOC-
naneHusA rnasHomn nosepxHocTty npu bCT, ABnATCA cnepyowue:

B Hanumuue »anob Ha CyxoCTb 1 anckomoopT B rnasax 6onee 1 roga;
B fuTenbHas rMnepemMus KOHbIOHKTMBbBI, He CBA3aHHAA C Hanuumem uHdekuum (otpu-
uaTenbHble NoceBbl Ha ¢nopy, MNUP-TecTbi);
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B Hanuuve annepruyecknx Unm ayToMMMyHHbIX 3ab0neBaHUN Kak MecTHOro, Tak U Cu-

CTEMHOrO XapaKTepa;

BblCOKasA pOTOUYBCTBUTENIbHOCTb;

nnoxas NepeHOCMMOCTb 3pPUTENbHON HarpysKu;

LJVTeNlbHOE MEeCTHOe WAN CUCTEMHOE WCMOMb30BaHWe Mio6bIX JIeKapCTBEHHbIX

CpeacTs;

B 0NOXUTENbHBIN 3PEKT OT KOPOTKNX KypPCOB UHCTUNALMIA JeKCamMmeTa3oHa, KOpoT-

Koe obnierueHne CMNTOMOB OT YBRIaXHALMX Kanenb [7-19].

CornacHo pekomeHfauuaMm KoHceHcyca eBponenckux opranbmMonoros, B KOTOPOM
aBTOp CTaTbM MPUHMMaNa y4yactue, onpeaesneHbl ONTMMarbHble AnarHOCTUYEeCKue Kpu-
Tepun Ana yctaHoBeHNA cteneHu Taxectn BCl, KoTopble BKOUalOT: CyObEKTUBHYIO TA-
»eCTb CMMMNTOMOB MO pe3yfbTaTaM onpoca unu onpeaeneHna nHgexkca OSDI, HapylweHne
KauecTBa 3peHus, OKpallMBaHME POrOBULIbl i KOHBIOHKTVBbI BUTaIbHbIMU KpacuTensamu,
HU3KYIo cne3onpoaykumio (pesynbraThl Tecta LLinpmepa), kKopoTkoe Bpems pa3pbliBa cies-
How nneHkn (BPCIT), a Tak»ke Hannuve natonorum menbomuesbix xenes [13].

OkpaluvBaHne porosuLbl Y KOHbIOHKTVBbI BUTaNbHbIMU KPacMTeNsAMU, a Takxe TecT
LUnpmepa moryT nomoub anddepeHUnpoBaTb TAXKENbIN KepaTuT, cBA3aHHbIN ¢ BCT, ot
apyrux Gopm KepaTnTa, XOTA camu no cebe 3TN NPU3HaAKN He MOTYT NCKIOUUTL APYrYI0
3Tuonoruo (Hanpumep, nHeekumio) [13, 18, 191.

Mpu HaNUUMM MHPUNBLTPATOB, N3BA3BNEHUI POrOBULIbI, OTEKA CTPOMbI, BHYTPUIAa3HO-
ro BOCMNaneHua /Wi CHWKEHHOW YYBCTBUTENbHOCTU POroBUL bl CliegyeT 3anofo3puTb
NHPEKUMOHHbIN KepaTuT. Ob6A3aTenbHbIM MYHKTOM AuddepeHLmanbHOM AUarHOCTUKN B
TaKkux cny4yasax 6yfeT npoBefeHre 6aKTEPUONIOrMYeCcKoro nccneqoBaHua: noces Ha ono-
py 1 U4yBCTBUTENIbHOCTb K aHTUOMOTUKaM, BbinonHeHne MNUP Ha BO3MOXHble naToreHbl,
nposepeHue NOA KpoBu Ana AnarHOCTUKM repnecBUpyCcHOn MHGeKUUn (KonnyecTseH-
Hoe onpepeneHue ypoBHa Ig M n Ig G k BII 1-ro n 2-ro Tunos, LMB, Bupycy varicella
zoster) [7, 8, 13].

JleyeHne

B HacToAwee Bpema npu neueHnn BCI skcnepTammn ncnonb3yeTca NO3TanHbIA anro-
PUTM, KOTOPbIN pa3paboTaH B pamkax otyeTa TFOS DEWS Il [21].

ANroput™ yumTbiBaeT 3TUONOMUIO 1 TAXeCTb 3aboneBaHus, nepexona oT obLKmx me-
pPONpPUATUIA, HaNpPaBNEHHbIX Ha M3MEHEHVE MUKPOKJSIMaTa B paboyem 1 Xnnom nometle-
HWUW, NCNONb30BaHMe YBRNaxHALLWUX cpeacTs, BAloB, uameHeHre pexrmMa 3puUTenbHON
Harpysku, ieyeHne ConyTCTBYIOLLIEN MECTHOM U CUCTEMHO NATONIOrMK, K paclupeHHOMY
1 cneurduryeckomMy fieueHunto, HanpaseHHOMY Ha KntoueBoe 3B8eHo BCI — xpoHuueckoe
BOCMaseHre rnasHon noBepxHocTu (cM. Tabnuuy). Mpy nepexope K Kaxaomy cnegyolue-
My YPOBHIO B neyebHOl cxeme NpoJOoKatloT UCMONb30BaTbCA PEKOMeHAaLun npeabiay-
LMX YPOBHEWN.

Takum obpa3om, MeponpuATMA NePBOro ypoBHA (cm. Tabnuuy) AaenatoTca 6a3oM, KOTo-
pasa obsA3aTenbHa ANA KaXAoro nauneHTa BHe 3aBUCMMOCTU OT cTeneHm Taxectn bCT [21].
Cne3o3ameHNTeNIM Ha OCHOBE CMATYAIOLLMX BELLECTB, a TakXkKe Mpenapatbl, cofeprkalime
0,5%-Hyt0 KapMenno3y HaTpua M KOMOVHaLWIO rManypOHOBOW KACIOTbI U TPeranosbl, 1o-
NOMHUTENBHO CMOCOBCTBYIOT CHUMKEHWIO CTEMEHMW BbipaXXeHHOCTY BocnaneHus. KpaTHOCTb
WHCTUNNALNIA YBNAXKHAIOLLMX CPeCTB BCerga onpefenaeTca HaAMBMayanbHo [22, 23].
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Mo3aTanHbiii anroputm neyeHnsa 6CI' (aganTupoBaHo B cooTBeTCTBUM C peKomeHpaunamu TFOS DEWS I,

2017)
Step-by-step algorithm for treating dry eye disease (adapted from TFOS DEWS Il recommendations,
2017)
YposeHb 1 YpoBeHb 2 YpoBeHb 3 YposeHb 4
—  ObyueHue naumertan |~ MpoTtnBoBoOC- — CuctemHble NpoTNBOBOCNA-
M3MEHEHME OKDYHAIO- nanuTenbHble —  AytonorunyHas NUTeNbHble CpeacTBa.
wWielt CpeMbl 1 AVeTHI. cpeacTBa. CbIBOPOTKa —  Xupypruyeckoe neye-
 VKIouGHME MecTHEX | TeTpaLl,I/I‘I’(nI/IHbI (pa3nnyHble HVie, HanpaBneHHoe Ha
s (npu menbommTe, moaudmkaumm). ynyulueHme CoCToAHMA Bek
KOTOPbIE MOFYT CHOCO6- po3auea). —  KoHTaKTHble 1 TNa3HO MOBEPXHOCTU
cTBOBaTH ECT. Okkntogepsl JINH3bI B NleYe6- (nnacTrka Bek, Tapsopadus,
—  MpumeHene npena- Cne3HbIX TOYEK. HOM peXxume. TPaHCMAaHTaLnA amHIno-
PATOB UCKYCCTBEHHOI —  CtumynaTopbl — [MocTosHHaA TNYecKkon Mem§paHbl, 5
Cneabl, reneit/maseil. cekpeLun. OKKN031A cnes- ayToC M3MCTON POTOBOIA
—  OuKM C yBnaxkHa- HbIX TOYEK NOMOCTK, CIIIOHHON XKenesbl
— JleueHne natonorum Bek oL KAMEPO# nap)

lpoTrBOBOCNaNMTENbHOE NeYeHne Ha3HavYaeTcAa B TOM C/lyyae, Korfa Bblluenepeync-
JIEHHble Mepbl He fatloT [OCTaTOUYHOrOo pe3ynbraTa [21, 24]. [pnmeHeHne KOPOTKNX KYpCoB
rnokokopTukoctepounaos (MKC) gaeT 6bICTPbIN U BblPaXKeHHbI NPOTUBOBOCMANUTENbHbIN
3bdeKT, 3HaUNTeNbHOE CHUXKEHME CTeNeH rasHoro anckomdopra. OgHako 6bi1o AoKa-
3aHo, uTo MecTHble [KC BbI3bIBalOT 3HauMMble NOOOUHble 3ddeKTbI, CBA3AHHBIE C NX MPO-
HUKHOBEHMEM B NepefHIolo Kamepy rnasa. B ceasm ¢ stum NKC kenatenbHO ncnonb3oBatb
TONbKO B TeUYeHWe OrpaHMYeHHOro Nnepruoaa BpemMeHn 13-3a NOTeHUMANbHbIX OC/IOXKHe-
HWI, TaKNX Kak odTanbMormnepTeH3uns, pa3BuTNe OC/IOXKHEHHOW KaTapaKTbl U ONMNOpPTY-
HUCTUYeCKMX MHdekumn [13, 25].

YcTaHOBNEHO, UTO GTOPMETOJIOH, NIoTeNPeAHON 1 TMAPOKOPTU3OH MOTYT UCMONb30-
BaTbCA HECKOJSIbKO 6osiee ANMTENbHBIN MPOMEXYTOK BPEMEHU NO CPABHEHNIO C AeKcame-
Ta30HOM UAN NPEAHN30/I0HOM, MOCKOSIbKY OHU UMEIOT MEHbLUYIO BEPOATHOCTb OC/TOXKHE-
Hu. OgHaKo 3Tn NnpenapaTbl u MeHee 3gdeKTrBHbBI [13, 25].

Takum obpaszom, mectHble [KC pekomeHayeTcAa Ha3HauaTb Kak NPOTVBOBOCMANUTESb-
Hoe fleyeHve NepBon NMHUN Ha nepmog 10-30 gHeln, NpX CTPOrOM KOHTpOSe KAnHNYe-
ckoro 3¢ pekTa Bpauyom-opTanbMONOrom 1 NOCTENEHHOM CHUXKEHUW KPATHOCTU 3aKarbl-
BaHWA Npu ero goctumkeHnn. Heobxogumo nHopmMrpoBaTb NaLMeEHTa O PUCKe Pa3BUTKA
OC/IOXKHEHWI, @ TaKXKe CUHAPOMA OTMEHbI NPX HECOONIOAEHN PEKOMEHAALNI NO PeXN-
My fIeYeHWA UK NPU CaMOCTOATENbHOM GECKOHTPOSIbHOM NpUMeHeHnm [8, 13, 21].

Cnegylolwm BaXXHbIM 3BEHOM JleueHnA ABNAAETCA Ha3HayeHue npoTuBoannepruye-
CKNX CPeACTB, UCXoAs 13 ocobeHHocTel natoreHesa bCT. Kak npaBuno, Kypc neyeHus co-
cTaBnaeT 2-3 Hegenw.

B otnnume ot N'KC MecTHOe NprMeHeHWe UMKNocnopuHa A MoXHO 6e30mnacHO NpoBo-
ONTb B TeYeHne gAnTenbHOro neproga spemenn [9, 13, 21]. PeweHre 0 Ha3HayeHWN rnas-
HbIX Kanenb yuknocnopuHa A gna nevyeHmna xpoHunyeckoro socnanexma npu bCI gonxHo
OCHOBbIBATbCA HA aHaNIM3e aHaMHe3a 1 »Kanob, TAXKECTV OKPaLLVMBaHMWA POrOBULbl U KOHb-
IOHKTUBbI, HAJIMYMN CUCTEMHOTO 3a60NIeBaHUS, CBA3aHHOIO C MMMYHHOI CUCTEMON, NpPU
HefoCTaTOYHO ANuUTENbHOM 3pdeKTe OT MeponpUATAIA NEPBOro YPoBHA (cm. Tabnuuy),
a TaKxe nocne npoBefeHna BBOJHOIO Kypca neveHus ¢ npumeHeHnem CK, npotmneoan-
nepruyeckux NpenapaTos 1 yBRaXHALWMX cpedcTs. [pu 3Tom BbICTPLIN OTBET Ha Tepa-
nuto NKC aBnaeTcA XopoLwmnm NPOrHOCTUYECKMM NPU3HAKOM.
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Mpn NPUHATUM peLleHnAa O Ha3HauYeHUN rnasHbIX Kanenb C UMKNOCNOpUHOM A y na-
LMEHTOB C CUCTEMHBIMU GaKTOPAMU PUCKA, TaKMU KaK PeBMATOUAHbIN apTpuT, 6onesHb
LLlerpeHa, rnasHble NposBeHNs 601e3HN «TPaHCMIAHTaT MPOTUB X03AKHa», 0pTaIbMONO-
rmyeckune nocneacTema cnHagpoma Jlavena, po3auea, Ncopmas, aToNUYeCKNin JepmaTturT,
6onesHb bexueTa, HEO6XOANMO YUMTbIBaTb BbICOKUA PUCK ObICTPOrO pasBUTUA TAXKENO-
ro Kepatuta Npu OTCYTCTBMMK afeKBaTHOro neuverua [5-8, 13, 21]. B cBA3mn c 3Tum gaxe
Npv He3HaYNTeNbHOM OKPaLUMBAHUN POrOBULbI N KOHBIOHKTMBbI, HO NP BblPaXXeHHOM
rnasHom guckomoopte, HeapdeKTUBHOCTM 6A3NCHOro NeYeHns NnokasaH Kypc MeCTHOTO
umknocnopuHa A.

Mpw Ha3HaueHUN Kanenb LuKnocnopuHa A TpebyeTca nposefeHne 6ecepbl C NaLyeH-
TOM 1 pa3bAcHeHre ocobeHHocTeln sbdeKTa OT NpenapaTa: NepBble pe3ynbTaThbl leyeHns
CTaHOBATCA CYObEKTUBHO 3aMeTHbI He paHee uem yepes 1-3 mecAla OT cTapTa leyeHuns 1
B 3HAUUTENbHOM CTENeHN 3aBUCAT OT UCXOOHOWN TAMKECTM COCTOAHMA. KpaliHe BaXHO Npo-
OOMKNTb UHCTUANALUN YBNAXKHAIOLMX MPEenapaToB, Ha3HayeHne LKnocnoprHa A He Mo-
XKeT ABNATbCA OCHOBAHUEM ANA NX nNpeKkpalleHua [7, 9, 13, 21].

JononHutenbHO HEOOXOANMO Pa3bACHATb, UTO Kamnau UMKNOCNOprHa A MOTYT Bbli3bl-
BaTb XMeHue HenocpeaCTBEHHO MOC/Ie 3aKanbiBaHWA, KOTOpoe Hanbonee OLyTUMO B Te-
yeHune nepsbix 10-14 gHe neyeHNA. ITo 0O6CTOATENLCTBO He TpebyeT OTMEeHbI Npenapara,
ana obneryeHnsa COCToAHNA peKoMeHAYyeTcA 3aKanbiBaTb 3a 10-15 MUHYT fo LMKIoCMo-
puvHa A yBnaxkHAwLme npenapatbl.

JleueHre UMKNOCNOPNHOM A MOXKHO HauMHaTb OQHOBPEMEHHO C npumeHeHuem KC
unn yepes 7-10 aHen oT ctapTta Kypca [KC. B Takom cniyuae ux BbipaXeHHbI NpOTUBO-
BOCMaNUTENbHbIN 3$PEKT NO3BONUT Honee MArko NPONTN HauyanbHbIN 3Tan [7, 8, 13, 21].

KpaTHocTb ncnonb3oBaHua Kanenb ¢ 'KC nokaszaHo CHUXKaTb B COOTBETCTBUM C U3Me-
HEHUAMN NPX3HAKOB U CMMMTOMOB BOCManeHua. Kak npaBuio, onTumanbHbIM ABNAETCA
nocTeneHHoe ymeHblueHne KonuyecTsa 3akanbiBaHui NKC, HaumHana ¢ 3-4 pa3 B CyTKU n
CHWXas Ha 1 Kanno Kaxable 7-14 gHen.

Pexxnm obcnenoBaHnin NaLMEeHToOB B TeUeHne 3 MecaLEeB Nnocsie Hayana ieyeHunsa rnas-
HbIMM Kanaamu LmknocnopmHa A — yepes 1 mecal, a 3aTem Kaxkgble 3 MecALa nocnegyto-
wero nepuopga nedyeHna. OgHaKo Npu TAXeNoM KepatuTe, accoumnmnposaHHom ¢ bCT, Tpe-
6yl0TCA OCMOTPbI NaLMeHTa He pexe Yem yepes 7-10 gHell AnA KoppeKkuun neveHns B
COOTBETCTBUM C AUHAMUKON N3MEHEHUI cocTosaHUA rna3 [7, 8].

OueHka 3¢ PekTuBHOCTN NeueHus. CornacHo pesynbratam UCCNefoBaHUN, KIVHU-
yeckre NPU3HaKM ynyylleHWsA COCTOAHUA FMa3HON NOBEPXHOCTM Ha GOHe MHCTUANALMIA
LMKnocnopuHa A CTaHOBATCA OYEBMAHbIMU Yepe3 6-8 Hepenb neveHnsa. Ho nonoxutens-
HaA AMHaMMKa PerncTpupyeTca y»e K KOHLY MepBOro mecsaua fieyeHua: ymeHblLuaeTca
BbIPa’K€HHOCTb FMa3HOro ANCKOMPopTa, CTEMEHDb FMNepPeM KOHbIOHKTMBbI 1 CBETOOO-
A3Hb [7-9, 13].

Mpwu Taxenbix npoasneHuax bCI 60NbWNHCTBO NaLMEHTOB NOAYYaloT BBOAHbIN KYpC
JekcameTa3oHa, 3GdeKT KOToporo HacTynaet 6bICTPO, UTO No3BonseT obneruntb Co-
CTOAHME W NONYYUTb ynydweHune boicTpee. [py HANNMUUKN CUCTEMHOW MATONOTUN MOXKET
notpe6oBaTbca 6onee ANUTENbHBIN KypcC Kanenb gekcameTa3oHa — o 8 Hefesb, OfHaKo
Heo6X0ANMO YUUTbIBATb PUCK OCNOMKHEHUA U COKpaLLaTb KPaTHOCTb MHCTUAAALMUIA Npu
NoJlyYeHnn KIMHNYECKOro pesysnbraTa.

AGCONIOTHBIM NPOTMBOMOKa3aHWEM AN MPOJOIKEHMA MECTHOrO NleYeHna LUKNo-
CrnopuvHOM A ABNAETCA anneprua uin ninoxaa NepeHoOCMMoCTb, a TakXKe BO3HMKHOBEHME
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nHdeKunn, BUpycHow, 6aktepuanbHO unm rpnbKkoBoi. Xupypruyeckoe BMeLLIATeNIbCTBO
He ABNAETCA OCHOBaHMEM ANA NpepbiBaHNA TeYeHnA LNKIOCNOPUHOM.

JnutenbHOCTb Kypca umknocnopuHa A onpegenseTca MHANBMAYaNbHO B 3aBUCMMO-
CTV OT OTBETa Ha NleyeHre 1 CPOoKa, KOTOPbIN TpebyeTca ANA AOCTUNKEHNA CTONKOTO Knu-
HUuyeckoro pesynbraTta. Heobxognmo NprMHUMaTh BO BHUMaHKeE, YTO OT MOMEHTa 3Hauu-
TENIbHOrO YNyuLeHUa U CTabunmsauny COCTOAHUA rNa3HoN NOBEPXHOCTY O OTMEHbI Npe-
napara, Kak NpaBunno, NpoxoauT He meHee 3-6 mecAues [7, 8, 13, 21].

bonbwnHcTBO 3KCcnepToB No neyenunto bCI cxogATcA BO MHeHWN, YTO AnuTenbHoe, 12
1 6onee mecALeB, HeMpPepbIBHOE NPYMeHeHKe LmKnocnoprHa A 060CHOBaHO Y nauuneH-
TOB C CUCTEMHOW NATONOMMEN, TaK Kak NO3BONAET BAUATL HAa MeCTHble GaKTOPbl pUCKa U
NCXOAHbBIN MEXaHN3M, KOTOPbI NPUBOAUT K pa3sutuio bCT, — aytommmyHHbIN [9, 13, 21].

B nccnepoaHnm SANSIKA 6bii10 OKa3aHO, UTO HECMOTPSA Ha PUCK PeLMANBaA Y HEKO-
TOPbIX NaLUEHTOB, Y 6ONbLUMHCTBA M3 HUX (61%) He ObiNo 3aperncTpupoBaHo peunmBa
CMMNTOMOB NOCIe NPOBEeAEHNA Kypca SleYeHUs LMKNOCNoOpuUHOM A B TeueHne 24-mecau-
Horo nocnegytoLero HabnogeHusa [9].

OCHOBHbIMK KpuTepuaMn 3GPEKTUBHOCTM NTEUYEHNA ABRAIOTCA: CHUXKEHME CTeneHu
BblpaXeHHOCTW rna3Horo AuckomdopTa, ynyulleHne KayecTBa 3peHus, ctabunusauma
n/vnu ynydweHnune BPCI, oTcyTcTBME OKpallMBaHWA POroBuLibl N KOHBIOHKTMBbI, CHUXe-
HUe nIn OTCYTCTBME MMNePeMNN KOHBIOHKTUBBI. OTU MPU3HAKM CneayeT perncTpnposatb
B MEAULMHCKOW KapTe NaLmneHTa Ha KaXkgoM OCMOTPE AJ1sl OLeHKN CTabnnbHOCTN JOCTII-
HYTOro pesynbTata WU NPUHATUA PeLeHnA O ANUTENbHOCTU NeYeHNa LMKIOCNOPMHOM.
MrHMManbHbIM CPOKOM MECTHOrO JleUeHus LMKIOCNOPUHOM Y naumeHToB 6e3 cuctem-
HOW NaToNnornm cunTaeTca 3 mecaua.

Mpu oueHke 3dGEKTUBHOCTU leyeHUss HeEOOXOAUMO YUNTbIBAaTb BEPOATHOCTb HECo-
6ntoeHNA peXxMma leueHns NaLMeHToM, a UMEHHO — NMPOMYCK 3aKanblBaHWN UV UCMONb-
30BaHMe npenapara U3 oHOPa30Boro TioOMKa B TeUeHNe HECKONbKUX AHel. B Taknx cny-
Yasx HEBO3MOXHO MPOrHo3npoBaTb 3GPEKTUBHOCTb NEYEHNA, ECTb PUCK BO3HMKHOBE-
HUA OCNIOXKHEHMIA, O YeM B 06A3aTeNIbHOM Nopsake cnepyeT MHGOPMUPOBaTb NaLMeHTa.

O6yuyeHne naymeHTa 4O CTapTa feyeHns, YeTKoe MOHUMaHNe XPOHUYECKOro Xapak-
Tepa 60ne3HN NO3BONUT HE TONbKO YNYULINTb KOMMIAEHTHOCTb, HO 1 MOMTYUYUTb YULLNIA
pe3ynbraT B 6051ee KOPOTKME CPOKN.

BCI' 1 accounmnpoBaHHbI C Hell KepaTUT He TONbKO NPeACTaBAAT cO60W NPUUNHY
TAXKENOro rMa3Horo auckomdopTa, KOTOPbIA 3HAUNTENIbHO YXYALIAeT KayecTBO 3peHus,
paboToCnoCco6HOCTb U KAaUeCTBO XM3HM B LIeNIOM, HO Y MOTYT NMPUBECTU K OCNIOKHEHUAM,
KOTOpble HeMoCpeACTBEHHO YrpoXKaloT NoTepen 3peHNsA 1 rnasa, — Pa3BUTKIO A3Bbl U Nep-
dopauum porosuupl, pybLIOB 1 MeTamnia3umn KOHbIOHKTMBbI. CBOeBpeMeHHasa AnarHoctu-
Ka, NpoBefeHNe pa3bACHUTENIbHON PaboTbl C NaLMeHTaMu U Ha3HaYeHVe afeKBaTHOrO CU-
Tyauum neyeHna No3BONAT OOUTLCA BbI3AOPOBIEHNA NN 3HAUYUTENIbHOIO YNyyLleHUA
1 cTabunmsaumm coCcTosHuA.
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Pesiome

BBepeHue. MnaykoMa ABNAETCA NporpeccupyowmM 3aboneBaHnem opraHa 3peHus 1 oT-
HOCKTCA K OQHOW U3 CaMbIX PaCnpOCTPaHEHHbIX MPUYMH HEN3/1IeUYMMON CenoTbl BO BCEM
Mupe. MNo3ToMy paHHAsA ANarHOCTUKa JaHHOTO 3a60NeBaHNA MMEET peLLaloLiee 3HauUeHne
B COBpeMeHHOoI odpTanbmonornn. OgHaAKO AaHHbIN NPOLIECC MOXKET ObiTb TPYAOEMKUM U
[OPOroCTOALMM, B CBA3U C YEM MOCTOAHHO BO3HUKAET NOTPEOHOCTL B pa3paboTke 6onee
3bPEKTUBHDBIX KOMMNEKCHBIX METOA0B ANArHOCTUKU. AKTYanlbHbIM ABNAETCA BHeApeHne
TEXHONIOMI MaLUMHHOFO OByYeHMs NPV NPUHATAM BpayebHOro peLleHns 1 NoBbleHne
KauecTBa ANarHOCTVKK 3aboneBaHuA.

Llenb. MNpoBectn cuctematyecknii oT6op ony6MKoBaHHbIX HayYHbIX PaboT, MOCBALLEH-
HbIX Npob6fieMe NPYMEHEHUA MaLUMHHOTO OByYeHMs NPY AUArHOCTUKE NayKoMbl, Npo-
aHanM3MpoBaTb TOUHOCTb U SGPEKTNBHOCTb UCCNIeyeMbIX TEXHONOTUN.

Martepuanbl n metogbl. [poBeeH aHanu3 ctaTen, onyo6nnKoBaHHbIX B 2014-2024 rr. n
MOCBALLEHHBIX TEMe MPVMEHEHNA MALIMHHOIO OBGYyYEHUA NPW AMArHOCTMKE TayKOMbl.
Mownck nutepatypsbl 6bii ocyecTsneH no 6asam PubMed/MEDLINE u eLibrary no rpynnam
KntoueBbIx cnoBocoyeTaHnii: machine learning, glaucoma, diagnostic. MNocne nsyyennn
MOJSIHOIO TEKCTa 48 paboT, COOTBETCTBYIOLNX KPUTEPUAM OTOOPA, OblNO BbIGPaHO 24 cTa-
TbW, Hanbonee peneBaHTHbIX NOCTaBNEHHON 3afaye.

Pesynbratbl. BbinosHeH aHanm3 MCTOYHMKOB, OMMCHIBAKOLMX MPUMEHEHME TEXHOSIOTUIA
WCKYCCTBEHHOIO MHTEMNEKTA, B YaCTHOCTU MaLUMHHOFO OBYyYEeHUsA, ANA JMarHOCTUKK Fna-
YKOMbI. PaccMOTpeHbI CyLecTByioLMe CNocobbl pasrpaHnyeHnsa nokasatenen HOpmbl OT
natosioruu, NpeacTaBneHa nHbopmauma o NprMeHaeMblx Habopax AaHHbIX Af1A NOCTpoe-
HMA MaTeMaTMYeCKNX Mofenel, oLleHeHbl KauecTBO U 3GGEKTUBHOCTb MoZEeNeN, a TakxKe
BblfieNieHbl OCHOBHbIE MPeNMYyLLIeCTBa M HEAOCTATKM UCMOMb3yeMbIX KacCUPMKaLMOHHbBIX
meTofoB. Mogenu, NOCTPOEHHbIE Ha aNropUTMax MaLMHHOMO 06yYeHUsA, NPOAEMOHCTPU-
poBanu TOYHOCTb NpefcKasaHns Bbiwe 90%, NnoaTeepKaas noteHuman NPUMMeHeHNA 3TnX
METOA0B ANIA ANArHOCTUKIN FMayKoMbl.
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3aknioueHue. Habnopaetca 3HaUNTENbHBI MHTEPEC MUPOBOFO HayYHOro COO6LLeCTBa K
NPYMEHEHNIO TEXHOMNOMMIN UCKYCCTBEHHOTO MHTENNIEKTA, B YaCTHOCTU METOL0B MalUMHHO-
ro obyyeHus, Npu ANarHOCTUKE 1 MPOrHO3MPOBaHWM FlayKoMbl. BHeipeHre MeTofoB Ma-
LWWMHHOrO 06yuyeHua B obTanbMoNorny NpeacTaBnaeTCa NepcnekTBHbIM NHCTPYMEHTOM
[Ns1 NOBbILEHWA BbIABIAEMOCTU 3a60/1eBaHMA HAa PaHHUX CTaanAX.
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Abstract

Introduction. Glaucoma is a progressive disease of the visual organ and is one of the
most common causes of incurable blindness worldwide. Therefore, early diagnosis of
this disease is crucial in modern ophthalmology. However, this process can be labour-
intensive and expensive, therefore there is a constant need to develop more effective
complex diagnostic methods. It is relevant to introduce machine learning technologies in
medical decision making and improve the quality of disease diagnosis.

Purpose. To conduct a systematic selection of published scientific papers devoted to
the problem of applying machine learning in the diagnosis of glaucoma, to analyse the
accuracy and efficiency of the investigated technologies.

Materials and methods. We analysed articles published in 2014-2024 on the application
of machine learning in glaucoma diagnosis. The literature search was performed in
PubMed/MEDLINE and eLibrary databases using the keyword groups "machine learning’,
"glaucoma’, "diagnostic”. After reviewing the full text of 48 papers that met the selection
criteria, 24 articles that were most relevant to the task were selected.

Results. The sources describing the application of artificial intelligence technologies, in
particular machine learning, for glaucoma diagnosis are analysed. The existing methods
of differentiating normal from pathological parameters are considered, information
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about the used data sets for building mathematical models is presented, the quality and
efficiency of the models are evaluated, and the main advantages and disadvantages
of the used classification methods are highlighted. Models based on machine learning
algorithms have demonstrated prediction accuracy above 90%, confirming the potential
of applying these methods to glaucoma diagnosis.

Conclusion. There is a significant interest of the world scientific community in the
application of artificial intelligence technologies, in particular, machine learning methods,
in the diagnosis and prognosis of glaucoma. The introduction of machine learning
methods in ophthalmology seems to be a promising tool for increasing the detection of
the disease at early stages.

Keywords: machine learning, glaucoma, diagnosis, artificial neural networks, quality
metrics

B BBEAEHWE

[naykoma — rpymnna XpoHNYeCcKux HepoaereHepaTMBHbIX 3a0051eBaHUN, KOTOpbIe Xa-
pakTepu3syoTca MOpPhONOrMyecKUMmN N3MEHEHUAMM FONTOBKU 3pUTENIbHOMO HEpPBa 1 C1oA
HEePBHbIX BOJIOKOH CETYATKMN NP OTCYTCTBUM Apyron odpTanbmonatonoruu [1]. 31o BTopas
No pacnpOCTPaHEHHOCTM NPUYMHa cnenoTbl BO Bcem mupe [2]. Mo gaHHbim BO3, ceivac
B MMpe YnCIIo Niofen, CTpagatowmx rmaykoMou, coctaBnaet okono 100 miaH yenosek, 13
HuUx 6onee 5 MJH MMEIOT CnenoTy Ha oba rnasa [3]. MNpegnonaraetca, yto K 2040 r. unc-
710 NMaUWEHTOB C AaHHbIM 3aboneBaHnem coctaBuT 111,8 MnH [4]. Kak n3BecTHO, camom
3¢ deKTNBHON NPOGUNAKTUKON CNenoTbl BCIEACTBME FNayKOMbl ABAAETCA ee CBOEBpe-
MEHHasA AMArHocTuKa. MNo3ToMy paHHee BbisiBleHMe 3ab60/IeBaHUA ABNAETCA OQHOWN U3
BaXKHeNLWKX 3afia4 COBPEMEHHOM 0dTaNIbMOJIOrK, a CBOEBPEMEHHOE U TOYHOE pasrpa-
HUYEHME HOPMbI 1 NaTONOTVM NMPY ANArHOCTUKE BMECTE C OYEBUAHON HEO6XOAVMOCTbIO
onpeaeneHns cnefoB AaXKe MUHUMAJIbHOTO NPOrpeccMpoBaHA 3aboneBaHnA ABIAOTCA
npuoputeTHbiMK [5].

BmecTe ¢ coBepLueHCTBOBAHMEM TPAAULMOHHBIX METOAOB AMArHOCTUKN HOBbIA UM-
nynbC B onpefeneHnn 1 MOHUTOPUHTE Pa3fIMYHbIX NATOMOMMA BO3HUK MMEHHO C pas-
BUTVIEM TEXHOJNIOTUI UCKYCCTBEHHOMO UHTennekTa (MW). OcobeHHo B nocnegHue rofpl B
061acTV 34PaBOOXPAHEHMSA, @ B YaCTHOCTY U B OPTasIbMOOTN, CTaNo aKTyaslbHbIM Mpu-
MEHEHME MalNHHOTo 06y4yeHus (MO). [JlaHHble MeToAbl NO3BONAT 0bpabaTbiBaTb 60/b-
Wne o6beMbI AaHHBIX 1 CO3[aBaTb aIFOPUTMbI, KOTOPbIE MOTYT ObICTPO M TOYHO AnarHo-
CTUpoBaTb 3aboneBaHusA. OXnaaeTcs, YTo B 061acTu AMArHOCTMKY rnaykoMbl MO Takxke
CNOCO6HO MOKa3aTb BbICOKYIO TOYHOCTb BbISBNEHMA 3a00/1eBaHUS HA paHHEeN CTaguu.

B LIEJ1Ib NCCNEAOBAHNA

MpoBepeHne cUcTEMaTUUYECKOro 0630pa OMny6IMKOBaHHBIX HayuHbIX paboT, Nocss-
LWeHHbIX npobiemMe NPUMEHEHUA MALUMHHOTO OOYUYEHMA MPU ANAFHOCTUKE FayKOMbI,
aHanm3 TOYHOCTU U 3HHEKTUBHOCTM UCCIERYEMbIX TEXHOTOTUA.

B MATEPWAJIbl N METObI
MpoBefeH cuctematyecknii 0630p crtatelr, ony6IMKOBaHHbIX B MEXAYHapOAHOM
6a3e Hay4Hou nutepatypbl PubMed/MEDLINE v B poccuiickon 6aze elibrary. CuHTakcuc
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nowncka 6bin NOCTPOEH Tak, YTOObI BbIAENNTb CTaTby, BK/OYatOLLME ONMCaHNe faHHbIX NC-
cnefloBaHNA U NPUMEHAEMOro MeTofla MallMHHOrO O0byyeHnsa AnA AUarHOCTUKK rlayKo-
Mbl C OLIEHKOW KayecTBa NocTpoeHHon mogenn. DakTnyeckn npu oTéope HayUHbIX NCTOY-
HMKOB 6bl10 3ajaHo ycnoBue: obA3aTeNnbHOe NPUCYTCTBIE B Ha3BaHUM CTaTbW, /UK aH-
HOTauuW, /MK KNoYeBbIX CIOBaX TEPMUHOB «MaLLlMHHOe 0byueHre» (machine learning)
n «rnaykoma» (glaucoma), a Takxke «guarHoctuka» (diagnostic). pyrum orpaHuyeHnem
oTbopa 6bina fata nybnukauum ctatbu: ¢ 2014 no 2024 r. BKNIOUUTENBHO.

Monck NonHOro TeKCTa CTaTby OCYLLECTBAANCA MO CCbIKe, pa3melleHHon B 6a3e aaH-
HbIX, UnK no undposomy naeHtudmkatopy DOI. B 0630p 6binn BKAOUYEHbI NybnuKaumu,
HaxogsALmeca B OTKPbITOM focTtyne. [Tonck orpaHnumnsanca nyénmkaumamu, n3gaHHbIMU
TONbKO Ha PYCCKOM U aHIIMACKOM A3blKax.

Cxema gu3aliHa otbopa cTaTel Ansa cuctemaTmyeckoro o63opa, NOCTpPOeHHasA cornac-
Ho npoTokony PRISMA, npepcTasneHa Ha puc. 1.

B mexpyHapopHown 6a3e gaHHbix PubMed/MEDLINE 6binv BbINnOfHEHbI 3anpocbl Mo
rpynne Kniouesbix cioBocoyeTaHuin machine learning AND (/1) glaucoma diagnostic 3a ne-
puog c 2014 no 2024 r. Mo ykasaHHOMY 3anpocy 6bi10 HanaeHo 282 cTaTbi. B poccuiickon
6a3e faHHbIx elibrary Takxe 6biny 3anpoLleHbl CTaTby MO KNOUEBbIM CTIOBOCOYETAaHUAM

My6nukaumu, obHapykeHHble

Stan B 6a3e fJaHHbIX: Mgﬁﬂ'o;s::jﬁ
novcka - PubMed/MEDLINE (N=282) > Ay (;\?: A

- eLibrary (N=23)

'

WckntoueHune nocne

JT1an lpocmoTp aHHOTaL M NPOCMOTPa aHHOTALMIA
CKPVHUHTa N=301 ’
P ( ) (N=253)
NcknioueHmne
ST1an AR rnocsie n3y4yeHusa
NOJMIHOTEKCTOBbIX CTaTel —>
OLEeHKN (N=48) MOJIHOIO TEKCTa
(N=24)
BknoueHne oTo6paHHbIX
JT1an .
BKIOYCHIS cTaTen B aHanu3
(N=24)
Puc. 1. Cxema oT60pa cTaTeit AnA cucrematnyeckoro o6sopa (PRISMA)
Fig. 1. Scheme for selecting articles for a systematic review (PRISMA)
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machine learning AND (M) glaucoma AND (M) diagnostic 3a nepuopg ¢ 2014 no 2024 r. 3a-
npoc Bblgan 23 cTtatbu. MNepes 03HaKOMNEHNEM C aHHOTaLMAMU HaeHHbIX cTaTel 4 13
HUX ObINN NCKNIOYEHbI, TaK Kak 06HapyKUnmcb fyo6nmpoBaHums.

Mocne o3HaKOMNEHWS C 3arosloBKaMu CTaTell U X aHHOTaUMAMM METOAOM UHTENNeK-
TyanbHOro aHanm3a 6bino otobpaHo 48 cTaTel AnA U3yyeHMA NOHOro TekcTa. [Nposepe-
HMe 3Tana M3yyeHna MONIHOro TeKkcTa 48 paboT, COOTBETCTBYIOLWMX KpUTEPUAM OTOOPA,
No3BoNINN0 0TOOPaTb 24 CTaTbh ANA BKIIOYEHNA B CUCTEMATUYECKUI aHann3. AHanm3 ca-
MUX pe3ynbTaToB onyOnnMKoBaHHbIX KCCefoBaHNIA NPOBOANAN B XPOHONOMMYECKOM Mo-
pAapke. MNpy aHanv3e NOMHbIX TEKCTOB BblAENANM Clegyolme MOMEHTbI: UTO KOHKPETHO
npefckasblBaeT MOAeNb, METOA MOAENNPOBAHNA, Kakne ¢$paKTopbl paccMaTpuBaInCb B
KauecTBe KOBapwvart ana obyueHus mofaenen, o6bemMbl BbIGOPOK, NpoBoamnack nu cienas
BanuZauma Npu TeCTMPOBaHMMN Pe3ynbTaToB MOAENEN 1 METPUKM NONyYaemMolri TOYHOCTU
npefckasaHna. B kauectBe OCHOBHbIX METPUK KauecTBa Mofenen npeackasaHna Hannumsa
rnaykombl paccmaTpurBanu: o6LLyro TOUHOCTb (AcC) Kak JOoN0 KOPPEKTHO NpeacKka3aHHbIX
cnyvaes; cneunduryHocTb (Sp) Kak fonto (%) KOPPEKTHO NpefckasaHHbIX 3J0POBbIX a3
Mo OTHOLLEHMIO KO BCEM 340POBbIM B Habope TecTpoBaHNA 1 obyyeHus; YyBCTBUTESb-
HOCTb (Se) Kak gonto (%) KOpPEeKTHO NpefcKasaHHbIX CllyYyaeB rMayKkoMbl MO OTHOLIEHMIO
KO BCEM I1a3aM C rnaykomol B Habope TecTpoBaHuA Uiy obyueHrs; a TakKe Mepy Kade-
cTBa KnaccndumkaTopa — nnowagb nog ROC-kpuson (AUC-ROQ).

[nA oUeHKN HanMumMA ceMaHTUYeCKUX CBA3EN MeXay KnoYeBbIMU C/IoBaMu OToBpaH-
HbIX CTaTel NCMONb30BaNICA BCTPOEHHbIN MHCTPYMEHT OTKPbITOro MporpaMmHoro obecne-
yeHunA VOSviewer 1.6.20.

B PE3YJNbTATHI

PacnpepeneHune oTobpaHHbIX 24 nybnukauuin No nepuogy Mx NOABAEHUA OTPAXKEHO
Ha puc. 2. Kak BUAHO, Hanbornbluee KONMYecTBo cTaTel Bblwio B 2018 r., BO MHOFOM 3TO
obycnosneHo nonynapu3saument NpUMMeHeHNA MeTooB rnybokoro obyueHnsa gna petle-
HWA 3afay NPOrHO3MpPOBaHUA N Knaccupukalmu.

KonunuyectBo ctatei 3a nepuop 2014-2024 rr.
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Puc. 2. XpoHonorusa Kkonuuecrsa ny6/inKyembIx cTaTell No TeMe NPUMeHEHUA MaLLMHHOro obyyeHus
npwn ANarHoCTMKe rnaykombl

Fig. 2. Chronology of the number of published articles on the application of machine learning in
glaucoma diagnosis
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B npoBefeHHOM HaMu nUccefoBaHUM Gblv BblAeNeHbl 2 Knacca paboT ANa pelleHnn
3afaun NpeAcKasaHnA HanMunA y naumeHTa rnaykombl: Knaccuyeckne NHCTPYMEHTbl Ma-
LUMHHOTO 06YYeHUA N MHCTPYMEHTbI HEIPOCETEBOTO MOAENNMPOBaHNA.

Tak, Knaccuyecknini MHCTPYMEHT MaLUMHHOTO OOyueHMA «CiyyarHbIn fec» (aHrn.
Random Forest — RF) npumeHunn B 2014 r. Asaoka R. et al. gna oueHKkn nporHocTnye-
CKOW LIeHHOCTN MOoJeNn AMarHoCTUKN NePBUYHON OTKPbITOYronbHOW rinaykomol (IMOYT)
no nokasaTenAm nonA 3peHua 51 naywenTa ¢ MNOYT (53 rnasa) u 87 340poBbIX NaLUNEH-
ToB (108 rna3) [6]. B ntore 6b111 nonyyeHbl Xopoluve pe3ynbTaTbl KauecTBa NPOrHo3u-
poBaHua mogenu: nnowagb nog ROC-kpmson (AUC-ROC) coctaBuna 0,790 (95% AU,
73,5-84,5%). Mo3xe (2017) 3TMM e KONNEeKTMBOM aBTOPOB 6binn obyueHbl anroput-
Mbl Knaccudmkauymm naumeHtos ¢ MOYI n 340poBbIX 1L, Ha ocHoBe MeTofda Random
Forrest Ha gaHHbIX onTUYecKon korepeHTHol Tomorpadum (OKT) [7]. Obyuatowmii Ha-
60p AaHHbIX BKAoYan 94 rnasa 94 naymeHTos ¢ [MOYT 1 84 rnasa 84 300p0oBbIX NaLeH-
TOB, a TECTOBbIN Habop AaHHbIX BKAtoyan 114 rnas3 114 nauneHtos ¢ MOYT n 82 rnasa
82 3g0poBbix NauveHToB. Cnenasa Banugauusa obyyeHHOro anroputma ciy4yaiHoro
neca nokasana kadectso mogenm AUC-ROC=0,930. B 2022 r. Berenguer-Vidal R. et al.
paspaboTanu anropuT™ AepPeBbEB PELLIEHNI HA OCHOBE 3HaUYeHUN NoKasaTenen acum-
meTpumn TonwmHbl CHBC mexpay 2 rnasamm AnAa CKpUHWHra rnaykombl [8]. [na sTtomn
uenu 6ban oTobpaHbl NaUMeHTbl € 2 340POBbIMU rnasamu (160 yenoBeK) U NaALNEHTDI
€ 2 rnasamum c rnaykomoi (47 uenosek). [IpvMmeHeHmne 3Tol mogeny obecneynno Knaccu-
durKauuio ¢ TouHocTb 87,92%, uyBcTBUTENbHOCTBIO 70,21%, cneunduyHocTblo 93,12%.
Knaccnueckunin MHCTPYMEHT B BMAE MalUMHbl ONOPHbIX BeKTopoB (aHrn. Support Vector
Machines — SVM) onAa BbiABNeHUA rnaykombl Mo napameTpam crekTpanbHon OKT
npumeHnnm Wu C. et al. (2022) [9]. Habop faHHbIX cOCTOAN U3 NoKa3aTeneln 752 rnas
(498 — c rnaykomoii, 254 - 6e3). Pe3ynbtaTbl paboTbl MOKa3anu, YTo NPUMEHEHNe BCexX
OKT-xapaKkTepucTunk ¢ nomoLbio metoga SVM gano xopoluvie BO3MOXHOCTU 1A BbIAAB-
neHusA rnas c rnaykomon. Mogenb fgocturna yyBcteutenbHoOCcTN 85%, cneundunyuHocTn
70%, TouHocTn 80% 1 noka3atena AUC-ROC 0,82.

MHorune aBTopbl 06yyanu cpasy HeCKONIbKO anropuTMOB MalLUMHHOIO obyyeHus, Npo-
BOAA 3aTeM VX CPaBHEHME C TOUKM 3PEHUA ONTUMaNbHOCTU NPOrHO3HbIX XapaKTePUCTHUK.
Tak, B pabote 2023 r. Landau P.D. et al. o6yunnu 2 mogenu mawmHHoro obyyeHna CatBoost
(aHrn. Category Boosting) u LightGBM (aHrn. Light Gradient Boosting Machine) gna npo-
rHo3mpoBaHuA rnaykombl [10]. na obyyeHus mogeneii 6binm ncnonb3osaHbl 185 cuctem-
HbIX 1 42 rna3Hbix NnapameTtpa 7880 nauyneHToB (314 — ¢ rnaykomon). Anroputm CatBoost
C BbIGOPOM MPU3HAKOB C GUIBTPOM MO BaXXKHOCTU JOCTUM HAMBbICLLEN NPOU3BOAUTENb-
HocTu ¢ noka3atenem AUC-ROC 0,84 npu BKNOYEHUMN B aHanM3 BCcex nepemeHHbIx. Kim S.
etal. (2017) ona guarHoCTUKM rnayKombl UCMOMb30Banm yxe 3 MeToAa MallMHHOro obyye-
HUA: MeToZ, CNyYaliHOro Nieca, METOA OMOPHbIX BEKTOPOB 1 MeTog, K-6nmxanwmx coceaen
(aHrn. K-Nearest Neighbors — KNN) [11]. B npoaHanu3npoBaHbl AaHHble 494 naunen-
TOB: 297 nuu ¢ rnaykomow 1 202 300poBbix. B uncno napametpos BAMAHWA Obinn BKOYe-
Hbl: non, Bo3pacT, TonwuHa CHBC, nnaekcbl nona 3peHuna. ONTmanbHbIM C TOUKM 3peHNsA
KauyecTBa NPOrHO31MpoBaHMA OKa3anacb MOAeNb CNy4YanHoro fieca, NpPoAeMOHCTPUPOBAB-
Wwas ToYHOCTb 98,0% npu YyBCTBUTENBbHOCTY 98,3%, cneundmnuHoct 97,5% 1 3HaueHuu
AUC-ROC 0,979. Fernandez E. et al. (2021) Ha ocHOBe Mozenu fepeBa PeLleHWUn (aHr.
Decision Tree - DT) pa3paboTtanu knaccupukatop AnA pasnmyeHuns 3qopoBbixX rnas oT rnas
C rMayKoMoW Ha paHHeln cTagun 3aboneBaHNA Ha OCHOBE TOJILLMHbI NepUNanuIAPHOro
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CHBC, n3amepeHHoi ¢ nomoubto OKT [12]. inA o6yueHna knaccudmnkaTopa ncnonb3osanu
JaHHble 90 NauMeHTOoB C paHHen rnaykomom 1 flaHHble 85 300poBbix NnaumeHToB. C nprme-
HEHVEM JeCATUKPATHON NepeKpecTHONM BanmaaLmMm obwaa TOYHOCTb MOAENM CoCTaBua
89%, cneundunyHocTb 89%, uyBCTBUTENIbHOCTL 88%, a Nnokasatenb AUC-ROC 0,953 (95%
[ 0,903-0998).

Oh S. et al. (2021) 6b1110 06yUeHO yxKe 4 Mogenn MalMHHOIo obyyeHns ana NPorHo3u-
pOBaHMA rMayKoMbl: METO[ OMOPHbIX BEKTOPOB, CJyvaiHbIn fec, gepeBo peweHunin C5.0 n
3KCTpeManbHbI FpaieHTHbIN BycTUHT (aHrn. eXtreme Gradient Boosting — XGB) [13]. Ha-
60p AaHHbIX BKOYan o6LMe AaHHblE U KNUHUYECKNE AaHHble, OCHOBaHHbIe Ha MHAEKCAX
nona 3peHus, OKT, namepeHun B, a Takxke ¢potorpadprpoaHmm rmasHoro gHa 975 rnas
C rnaykomon n 649 rnas 6e3 rnaykombl. Mogenb XGB cTana Hamnyuwwen, LOCTUTHYB TOYHO-
11 94,7%, 4yBCTBUTENbHOCTU 94,1%, cneunduryHocTtn 95,0%, 3HaueHma AUC-ROC 0,945.

B cBoto ouepepb, Wu C. et al. (2021) npegnoxunu 5 MeTogoB MallMHHOIO obyyeHus,
a UMEHHO: fiepeBbA ycNIoBHOrO BbiBoga (aHrn. Conditional Inference Trees - CIT), gepeBo
noructuyeckon mogenu (aHrn. Logistic Model Tree — LMT), pepeBo peleHun C5.0, cny-
YaHbIN Nec 1 SKCTPeMasbHbI rPagNEHTHbBIN BYCTUHT — ANA AMAarHOCTMKM rnaykombl [14].
B kauecTBe 3TanoHa AnA cpaBHEHWA UCMONb30Banach ormcTnyeckas perpeccma. Mogenm
ObINN NOCTPOEHbI HA OCHOBE MapaMeTpoB crnekTpanbHoi OKT. Habop faHHbIX BKtovan
470 rna3 256 naymeHTOB (246 - c rnaykomoM, 224 - 6e3 3aboneBaHunA). Havnyulumnx noka-
3aTenen knaccndurKkalmm 4OCTUINA MOAEeSb C/TyUYaHOro feca: TOYHOCTb 88,18%, UyBCTBU-
TenbHOCTb 91,66%, cneundunyHocTb 85,07%, 3HaueHne AUC-ROC 0,9459.

Sharifi M. et al. (2021) 06y4anu Takxe HECKOJIbKO MoZernei MalMHHOIo obyyeHuns ans
NPOrHO3MPOBaHUA 1 AMArHOCTVMKM FNMayKoMbl: MeTof fepeBa pelueHuin, K-6nvxkanwmx
cocefiell, ONMOPHbIX BEKTOPOB, C/lyyanHOro neca v gpyrue [15]. JaHHble gna nccneposa-
HUA BKMoYanu gemorpadpuueckme n odtanbmonornyeckre gaHHble 5190 yuacTHMKOB B
Bo3pacTe 40-64 neT, npoxkusatowmx B LLlaxpyae (ceBepo-BocTouHblin MipaH). OCHOBHbIMIN
napameTpamu, PacCMOTPEHHbIMI B 3TOM Habope AaHHbIX, Obinn 67 gemorpadpuryeckmx,
0dTaNbMONOrMyeckmx, ONTOMETPUUYECKNX, MEPUMETPMUECKMX U BMOMETPUYECKMX Xa-
pakTepucTuKk ana 4561 yenoseka, BKYaA 87 nauMeHToB C rnaykomon u 4474 nuu, He
CTpagatoLwmnx rnaykoMon. PesynbraTbl SKCNneprmeHTa nokasann, YTo MOAenu, NoCTPOeH-
Hble Ha OCHOBE MeTofla lepeBbeB PeLLeHU U MeTofa CllyYaliHoOro neca, obnagatot 6onee
BbICOKOW 3GOEKTUBHOCTbIO NPOrHO3MPOBAHUA MayKoOMbl C TOYHOCTbIO 87,61 n 88,87%,
yyBCTBUTENbHOCTbIO 73,80 1 72,35%, cneuudunuHoctblo 87,88 n 89,10% un 3HaveHnem
AUC-ROC 0,911 1 0,945 cooTBeTCTBEHHO.

Tak»ke [OCTAaTOYHO MHOro PaboT, B KOTOPbIX ANA aBTOMATMUYECKOro npefckasaHua
HannumA y naumeHTa rnaykoMbl MCNOJSIb30BaiNCb MOAENN Ha OCHOBE WUCKYCCTBEHHbIX
HepoHHbIx ceTeln (aHrn. Artificial Neural Network — ANN). Tak, y>xe B 2015 . Oh E. et al.
co3panu mogenb ANN ana anddeperumposaHua MNOYT oT nogo3peHusa Ha rnaykomy [16].
B uncno n3yyaembix NnapameTpoOB BAUAHUA BXOAMNN 4 HeodpTanbmonornyeckmx Gakropa:
non, BO3pacT, MEHOMNay3a 1 ANUTeNIbHOCTb apTepranbHON rnnepTeH3nm — u 5 odbtanbmo-
nornyeckrx ¢GakTopoB: BHyTpurnasHoe gasneHue (BI), aHomanum cdepryeckoro sKkeu-
BaneHTa pedpakunn, BEPTUKANbHOE COOTHOLLEHME SKCKaBaUMW U AMCKA 3PUTENbHOrO
HepBa, Hannuune gedekrta CnoA HePBHbIX BONIOKOH ceTyaTkn (CHBC) B HaagBUCOUYHON 06-
nacT u HwxHeTemnopanbHoro aedekra CHBC. bbinm obcnegosaHbl 8958 yuacTHUKOB,
N3 KOTOPbIX 0TOBpaHbl 386 NaLMeHTOB C MOAO3PEHMEM Ha rnaykomy. B 292 cnyuanax gua-
rHO3 «rfiaykoMa» He 6bin noaTBepaeH, a y 94 naumeHToB 6bina gnarHoctuposaHa MOYT.
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MNMocTpoeHHasa mopenb npefckasana 3abonesaHve C ToYHOCTbo 6onee 84,0%, 4yBCTBU-
TeNbHOCTbIO 78,3% U cneynduryHoCTbio 85,9%.

Abidi S. et al. (2018) pa3paboTanu MHTErPNPOBaHHYIO CUCTEMY aHanu3a na BbiABe-
HMA NPU3HAKOB rMayKoMbl B M306paxxeHuAX AncKa 3puTenbHoro Hepsa (A3H) [17]. YTobsbl
pasnuuyatb 300poBble 1 rnaykomMaTosHble [13H 6binv BbigeneHbl NpU3Haky U3 nsobpaxe-
HWI 63 300pOBbIX NaureHToB 1 100 NaLKMeHTOB C rnaykomMol 1 obyyeHbl cnegytolime an-
ropuTMbI: MHOTOCJSIONHBIN NepuenTpoH (aHrn. Multi-Layer Perceptron — MLP), meTog onop-
HbIX BEKTOPOB, 6alecoBCKUI ceTeBoW Knaccudumkatop (aHrn. Bayesian Network — BN).
Anroputm 6ariecoBckoro KnaccmdukaTopa okasanca nyyllium npu onpenesieHnmn 3gopo-
Bbix [13H v [13H c npu3Hakamu rnaykombl € 4yBCTBUTENbHOCTbIO 86,0%, cneunduruyHoCTbo
80,0%, TouHOCTbIO 83,8% 1 nokasatenem AUC-ROC 0,913.

Li F. et al. (2018) o6yuunu cBepToUHyto HelipoHHyto ceTb (aHrn. Convolutional Neural
Network — CNN), cnocobHyto aBTOMaTM4YeCKn pas3nuyatb No AaHHbIM NePUMETPUN HOp-
My OT rnaykombl [18]. Bcero 6bino otobpaHo 4012 n3obpakeHunin nonen 3peHuns, nosy-
YeHHbIX oT 1352 nauueHTos. MNpu ncnonb3oBaHUKM TectoBoro Habopa gaHHbix CNN go-
cTurna TouHocTn 87,6%, B TO Bpems Kak cneumduyHoCTb 1 YyBCTBUTENbHOCTb COCTaBUN
82,6 n 93,2% cooTBeTCTBEHHO. ANropuTM rny6oKoro octatouHoro obyyeHuns ResNet ans
CKPUHWHTa rnayKoMbl Mo n3o6paxeHnam rnasHoro gHa 6uin paspabotaH Shibata N. et al.
(2018) [19]. Obyuatowmit Habop AaHHbIX cocToAN U3 1364 N306parkeHUI rnas c Npu3HaKa-
MW rnaykombl 1 1768 LiBETHbIX M306paxeHuii rnas 6e3 npu3HakoB rnaykombl. Habop gaH-
HbIX 1NA TeCTUPOBaHUA BKtouan 60 n3obpakeHun cetuatku u [13H rnas c rnaykomoii 1 50
n306pakeHnin 300POBbIX rNa3. ANrOpUTM ry6oKoro obyyeHnsa JOCTUT BbICOKOW AnarHo-
cTnyeckom adpdektnBHocTn: 3HaveHne AUC-ROC coctasuno 0,965 (95% [ 93,5-99,6%).
Raghavendra U. et al. (2018) gna knaccudumkaumm nsobpaxeHuii rnas c rnaykomon n 6es
TaKkke oByunnmn CBEPTOUHYIO HEMpPOHHYto ceTb ¢ 18 cnoamu. [20]. Bbino npoaHanusnpo-
BaHO 1426 n306pakeHu rnasHoro AHa, U3 KOTopbix 837 M306paxeHul C rnaykomMom 1
589 n3obpaxeHnii 6e3 rnaykomHon onTuyeckon Herponatum (FTOH). Ha Takom Habope
JaHHbIX 6bl1a JOCTUIHYTa BbICOKasA TOUHOCTb — 98,13%, a UyBCTBUTENIbHOCTb U cneunduny-
HocTb cocTaBunm 98,0 n 98,3% cooTBETCTBEHHO.

KombuHaumio 13 Mopenn CBepTOUHbIX HEMPOHHbIX ceTell C anropuTMaMu-Knaccu-
duKaTopamm ana AMarHOCTMKK rnaykombl ncnonb3osanu Ajitha S. et al. (2021) [21]. Ona
06yueHMA KOMOUHUPOBaHHbIX Mogeneln npuMeHunn 1113 n3o6paxkeHnii rmasHoro AHa,
cocToAwmx 13 660 HopmanbHbIX 1 453 rnaykomaTto3Hbix nsobpaxeHun. CNN ¢ knaccu-
dukatopom SoftMax gocturna TouHocTn 93,80%, YyBCTBUTENBHOCTU 85,40%, cneunduny-
HocTtu 100,00%, a CNN c knaccudukatopom SVM gocturna To4HOCTM, UyBCTBUTENBHOCTH,
cneunodunyHocTm 95,60; 89,50 n 100,00% cOOTBETCTBEHHO.

[lBe mogenn HeMpOHHbIX ceTell, MCNonb3ya 18 mapameTpoB, NOMYyYEHHbIX METOAOM
KNMHMYECKOro OCMOTpPa, NeEPUMETPUN, TOHOMETPUK, Naxnumetpuu, obyunnu Ranadive F.
et al. (2018) [22]. [NMepBasa mofenb AnarHoCcTMpoBana 4 Knacca (ecTb rnaykoma wnu Het
rnaykoMbl, a TakKe Ha onpefeneHne OTKPbITOYrofbHOW M 3aKpblTOyronbHon Gopm 3a-
6oneBaHuA). Bropaa 6bina obyuyeHa Ha onpepeneHne 7 Knaccos. B Hell, Kpome yKasaH-
HbIX MapameTpoB, AnarHoctmposanu odTtanbmorunepteHsuo (OF), rnaykomy Hopmasb-
HOro fJaBneHuA U BTOPUYHYIO rnaykomy. B nccnegosaHme 6binun BKknoueHbl faHHble 106
naLneHTOB C rMaykoMou v 340poBbix nuu. MNepBaa Mmofenb nokasana TOYHOCTb Knaccu-
dukaumm 97,6% (TouHOCTb y 3[0POBbIX NUL, cocTaBuna 100%, a y NaLMeHTOB C pasHbIMU
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dopmamu rnaykombl — oT 93,4 go 98,7%). Bropasa mopenb nokasana TouHocTb 94,9% (y nuy
KOHTponbHou rpynnbl 100%, y naumeHTOB ¢ rnaykomomn ot 95,4 ao 99,6%).

B 2019 r. Asaoka R. et al. noctpounu mogenb rny6okoro obyyeHus ana gMarHoCTuKm
paHHeln rnaykombl no aaHHbiM OKT cnekTpanbHom obnactu [23]. iccnegoBaHue BKnova-
no faHHble 4316 OKT-u3obpaxeHuit: 1371 rnas nayneHtos ¢ MNOYI n 193 rnasa 300poBbIxX
nuy. O6yuatowmin Habop cocToAN 13 AaHHbIX 94 rnas naymeHToB ¢ MNOYT 1 84 rnas nuu KoH-
TPONbHOM rpynnbl. TecToBbIN Habop BKAOYan faHHble 114 rna3 naumeHTtos ¢ MOYT n 82
rnas3 nnL KOHTPOobHOW rpynmnbl. Ha nepsom sTane mogenb 6bina npefBapuTenibHO 0byue-
Ha, 3aTeM nocnefloBan BTOPO 3Tan obyyeHnsa C MCNONb30BaHNEM HE3aBMCUMOro Habopa
JaHHbIX ana obyueHus. MNpu 3Tom NokasaTtenb TOYHOCTM cocTaBun 93,7%, a 6e3 npouecca
npeaBapuTeNbHOro 06yyeHWA OH Haxoaumnca B MHTepBane oT 76,6 n 78,8%. Maetschke S.
et al. (2019), Takxke ncnonb3ys meTog rnybokoro obyueHus, NoNy4Ynnm Mogesnb, knaccudu-
LMpYIOLLYIO FNa3a Kak 340poBble MW FayKoMaTo3Hble Ha OCHOBe HeobpaboTaHHbIX, He-
cermeHTMpoBaHHbIX CHUMKOB OKT [13H c nomoLLblo TpexmepHOM CBEPTOYHOW HENPOHHOMN
cetn [24]. Habop paHHbIx BKAoYan 1110 ckaHoB crniekTpanbHon OKT, 13 KoTopbix 263 -
300poBbiX, @ 847 — naumeHToB ¢ [MOYT. MpeanoXkeHHbIN aBTOpPaMy NoAxXo4 AOCTUT MUKO-
Boro 3HauyeHua AUC-ROC npu cnenoi Banupauum 0,94. Noury E. et al. (2022) paspaboTanu
TpexmepHbI anropuTM rny6boKoro obyueHnsa Ans BbIABIEHNA r1ayKOMbl C UICMOJSIb30BaHW-
€M CHUMKOB criekTpanbHoi OKT [25]. Habop AaHHbIX B 06LLEN CNOXHOCTU coaepan 2461
CHUMOK (1405 - rnaykoma, 1056 — HopMma), nonyyeHHbI 13 6a3 gaHHbIX MeguunHCKON
wikonbl CraHbopackoro yHnBepcuteTta. O6yueHHaa mogenb gocturna 3HaveHnsa AUC-ROC
0,92 (95% 1M1 0,90-0,93), uyBcTBUTENBHOCTU 86%), CneundrnuHocTH 78% 1 TouHOCTH 87%.

B 2020 r. Hemelings R. et al. npumeHunK cTpaTernio akTMBHOro 0byueHusa ansa aua-
FHOCTUKWU rnaykombl Ha 8433 LBeTHbIX M300pa)KeHUAX rnasHoro AHa nauueHTos [26].
PaspaboTtaHHaa mopenb pgocturna 3HaveHus AUC-ROC 0,995, uyBctBUTENbHOCTU 98%,
cneuyndmyHoct 91% npu ngeHTdMKaLMm NaumMeHToB C rnaykomoi. MNpu stom mogens
Ha ocHoBe CNN ResNet-50, 06yueHHas Ha Bcex 4935 n3o6paxeHunsax, LOCTUMIA 3HaYeHNA
AUC-ROC 0,996, uyBCTBUTENBHOCTU 1 CNeLUUPUUHOCTN 92,2 1 93% COOTBETCTBEHHO.

HekoTopble aBTOpbl CpaBHMBaNW pe3ynbraTbl, MOyYeHHble NPpU 06yYeHN HENPOH-
HbIX CeTe, C pe3ynbTaTamu, NoSlyYeHHbIMU NMPY NCNOJIb30BaHNMN KNacCUYeCKnx Mmogenem
MalUUHHOro 0byueHus. Tak, Hanpumep, Mogenb rnybokoro obyyeHua Ana ANarHOCTUKN
rnaykombl Ha OCHoBe aHanusa ¢otorpaduii rnasHoro gHa 6bina noctpoeHa Ahn J. et al.
(2018) [27]. bbino uccneposaHo 1542 dpotorpaduu (786 potorpaduii rnas 6e3 rnaykomsl,
289 - ¢ HayanbHOW cTaguen rnaykombl U 467 — C rnaykoMoW Ha NO3gHMX cTagusax 3abo-
neBaHuA). OTM Habopbl AaHHbIX MPUMEHANNCH AN NOCTPOEHUA 2 MOAene: CTaHAapTHOM
NOTNCTUYECKOWN perpeccum n CBePTOYHON HENMPOHHOM ceTu. Te e Habopbl JaHHbIX MC-
nonb3oBann ANA TOYHOW HaCTPOMKK NpeaBapuTenbHo obyyeHHon mogenn GoogleNet
Inception v3. Mogenb norncTnyeckon perpeccuy nokasana ToOUHOCTb 06yueHms 82,9%,
TOYHOCTb Ha BannAaLMOHHOW 1 TeCTOBOW BblibopKax 79,9 n 7,2% cooTBeTCTBEHHO. CBEpP-
TOYHaA HEeMPOHHaA CeTb AOCTUIIA TOYHOCTU 92,2% 1 3HaueHna AUC-ROC 0,98 no gaHHbIM
06yueHms, TouHocTn 88,6% 1 AUC-ROC 0,95 no gaHHbIM Banupaumm, ToyHocTn 87,9% un
AUC-ROC 0,94 no KoHTponbHbIM AaHHbIM. Mogenb GoogleNet Inception v3 ¢ nepeHoc-
HbIM 00GyueHuem JocTurna TouHocTr 99,7% n 3HaueHna AUC-ROC 0,99 npu 06yueHnmn mo-
nenun, TouHoctn 87,7% n AUC-ROC 0,95 ansa BanuaauMoHHbIX AaHHbIX, TOYHOCTU 84,5% un
AUC-ROC 0,93 ansa TecToBbIX AJAHHbIX.
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Wang P. et al. (2019) obyunnu mogenu mawmMHHOro obyyeHus ana AnarHOCTUKK rna-
YyKOMbl Nno KapTam TonwmHbl CHBC [28]. Habop gaHHbIx copepkan Kaptbl OKT 93 rna3
naumeHToB C rnaykomon n 128 3popoBbix nuy. Kaptol TonwmHbl CHBC 6binn npepgo-
CTaBfieHbl 4 pa3fINYHbIM anropuTMam MaLUMHHOTO OOyYeHMA: MalUMHbI OMOPHbIX BeK-
TopoB N K-6nmxkanwmx cocefei, a Takke 2 CBepPTOUHble HellpoHHble ceT ResNet-18 u
GlaucomaNet. Bce 4 mogenun goCTUrNn OANHAKOBO BbICOKOW TOYHOCTU ANArHOCTUKK, NP
3ToM 3HaveHuAa AUC-ROC Bapbuposanu ot 0,91 go 0,92.

B 2022 r. Akter N. et al. 06yunnn mogenb NOrMCTUYECKON perpeccumn u mogenb rny6o-
koro obyueHus (aHrn. Deep Learning model — DL), cocToALyto 13 4 cnoes HeMpoOHHOM
ceTwn, ANA AUarHoCTKm rnaykomol [29]. laHHble (125 naumeHToB ¢ rnaykomon u 130 - 3g0-
poBbix) 6biNM cobpaHbl Ha OCHOBE CTPYKTYPHbIX, PYHKLMOHANbHbIX, AeMOrpaduyeckmx
nokasaTenen n ¢pakTopoB pucka. lNpursHaku Obinm CTaTUCTUUYECKM NPOAHANN3NPOBaHbI, U
4 Hanbonee 3HauyMMbIX NpPU3HaKa ObiM MCNoNb30BaHbl ANnA obyyeHua anroputmos (MD
(aHrn. Mean Deviation), PSD (aHrn. Pattern Standard Deviation), RNFL (aHrn. Retinal Nerve
Fiber Layer) n CDR (aHrn. Cup to Disc ratio)). Mogenb DL gocturna 6onee BbICOKUX fuarHo-
CTUYeCKNX Nokasartenen Ha BannaaumoHHblx gaHHbIX (AUC-ROC cocTtaBuna 0,98, TOUHOCTb
97,0%, cneundunyHocTb 96,0%, yyBCcTBUTENBHOCTL 100%) NO CpaBHeHMIO ¢ Mogenbio LR
(AUC-ROC 0,97, TouHocTb 95,0%, cneuunduuHocTtb 91,0%, uyBcTBUTENBHOCTL 100%).

KpaTkunin 0630p n3yueHHbIX Ny6nvKaumii npefcTaBneH B Tabnuue.

Ha puc. 3 npeactaBneHa ceMaHTMUeCKas CeTb KNoUeBbIX C/IOB OTOBPaHHbIX Ny6nvKa-
uun. Kak BMaHO, BCe C/I0Ba JOCTaTOYHO TECHO CBA3aHbl M KOHLEHTPUPYIOTCA Y 2 LIEHTPOB
«Mna3z»+«Mpr3Haku» N <McKyccTBeHHbIN nHTeNNeKT»+«nybokoe obyueHne».

Puc. 3. CemaHTUYeCKas ceTb KNIOUYEBbIX C/IOB 0TO6paHHbIX Ny6nukaumii
Fig. 3. Semantic network of keywords of selected publications
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B ObCYXIOEHWE

Pe3ynbTaTbl aHanM3a nuTepaTypHbIX HaYyUYHbIX NCTOYHNKOB A@MOHCTPUPYIOT BbICOKYIO
LleHHOCTb anrOPUTMOB MALLUMHHOIO OByYeHNA ANA ANArHOCTUKY FayKombl. B 60MbLumnH-
CTBE UCCNIeAOBaHNI BblNM JOCTUMHYTbI BbICOKME MoKasaTenu Knaccudukauum (To4HOCTb
Knaccudpukaumm >80%), a TakxkKe BblCOKaa TOYHOCTb nporHosa (AUC-ROC>0,9), uTto cBu-
[ETENbCTBYET O 3HAUMMbIX MOKa3aTensax paboTbl MPMMEHAEMbIX MaTeMaTUYEeCKMX Moae-
nein. Mpw noctaBneHHoOW 3aAave pasrpaHMYeHNsa rMayKkombl OT HOPMbl BbICOKYIO pe3ynb-
TaTMBHOCTb MOKa3anu Takue anropuTMbl Knaccudukaumy MawMHHOFO obyyeHMs, Kak
mMopenb cnyyvarHoro neca (Random Forests), mogenb nornctuyeckon perpeccum (Logistic
Regression), mogenb rpagneHTHOro 6yctuHra (XGBoost). Kpome Toro, BbICOKYI0 LLEHHOCTb
B ANArHOCTUKe 3ab0neBaHnsA NpeacTaBusl Takon MaTeMaTUYECKU MHCTPYMEHT, Kak CBep-
TOYHasA HelPOHHasA CeTb, KOTOpPas KnaccudrumpoBana rmaykomy ¢ TOYHOCTbIO Bbiwe 90%.

Cpeav ncnonb3yembixX anropyTMOB ANArHOCTUPOBaHUA Yallie BCero npearnoyTeHmne oT-
[aBanocb TakUM METOAAM MaLLMHHOTrO 0byyeHus, Kak Random Forests, XGBoost, Logistic
Regression. 3To 06ycnoBfeHO BbICOKOV TOYHOCTbIO MPOTrHO3UPOBAHUSA 1 KnaccupukaLumu,
a TaKXXe XOPOLLEN NHTEPNPETMPYEMOCTbIO flaHHbIX MeTofoB. Ocob60e BHMMaHE B AnarHo-
CTVIKe rnayKoMmbl YAeNANMN HEMPOHHbBIM CETAM, B YaCTHOCTW CBEPTOUYHbIM HEMPOHHbIM Ce-
TAM. VIX npenmyLLeCcTBOM TakxXe ABnAeTCcA Bbicokaa 3GPeKTUBHOCTb NpY peLleHnr 3agad
Knaccudmkauum. Oco6eHHO pe3ynbTaTMBHLIM OKaszanocb o6beanHeHne CNN ¢ gpyrimu
MaTemMaTnyeckummn nHctpymeHtamu, Hanpumep CNN ¢ knaccndukatopom SVM unm CNN
¢ Knaccuoukatopom SoftMax. bonee Toro, CNN nokasanu xopoluve pesynbTaTtbl Kaccu-
bUKauMm HecerMmeHTMPOBaHHbIX N306paxeHWin. Tako MeTof MOXKET ObITb anbTepHaTUB-
HbIM BapVaHTOM AJ1A CHUXKEHNA pabouell Harpy3Kmu cneumanncTa — Bpada-opranbmonora.
Ecnn paccmatpuBaTb XpOHOMOrMi0 ony6/aMKoBaHMA paboT, TO BUAHO, YTO B Mepuof
2014-2017 rr. B OCHOBHOM MPUMEHSIIN KNacCUYeCKmne MHCTPYMEHTbI MalIMHHOTO obyye-
HYA, @ C pPa3BUTMEM METOAOB FMYBOKOro 06yyeHNs Ha OCHOBE CBEPTOYHbIX HEMPOHHbIX Ce-
Tein B nepuog 2018-2022 rr. NOABUNNCL NCCNIeA0BaHWA, MPUMEHSAIOLME JaHHbIA MHCTPY-
MeHT ana knaccudurkauum 3abonesaHmsa. OfgHaKko pesynbtaT pPaboTbl HEMPOHHBIX CeTel
3a4acTyI0 MOXET OblTb TPYAHO MHTEPMNPETUPYEMbBIM, UTO ABNIAETCA, HANPUMeEp, OrpaHnye-
HVeM Ana pa3paboTKy CUCTEM NOAAEPKKN MPUHATUA BPAUEOHOrO PELLEHUA, 1 B CBA3N C
3TVM B nocsiegHue 2 roaa (2023-2024) onatb cTano 6onblue paboT, NpMMEHAIOWUX Knac-
CUYeCKme MeToabl MaLIMHHOTO 0OyYeHNs, HO YCOBEPLIEHCTBOBAHHbIE C YYETOM Pa3BUTUA
COBPEMEHHbIX TeXHoornin B obnactu MO.

Ba)HO OTMETUTb, UTO B NPMBEAEHHbIX NMY6NMKaLUAX MPUMEHANCA Pa3fIMYHbIN pa3mep
obyuatoLen 1 TectoBoi BbIbOpKU. Kpome Toro, B MCCnefoBaHWA BKNOYaNocb 6onbLioe
KONMMYeCTBO HE3aBMCMMbIX MapPaMeTPOB, a B KauecTBe Habopa AaHHbIX MPUMEHANNCH He-
OfHOpPOAHbIE BMAbI AAHHBIX, B TOM Uncsie mopdomeTpruyeckue, KIMHUKO-GYHKLIMOHab-
Hble, femorpaduyeckne, opranbmMonornyeckme xapakTepucTmkmy nauueHTa. NpuHnmasn
BO BHMMaHMe pe3ysbTaTbl NPOBEAEHHOMO NCCNEA0BAaHWA, MOXHO YTBEPXKAATb, UTO Ha Ka-
YeCcTBO MOLENN 1 €10 BbIXOAHOW pe3ynbTaT BAMAET pa3mep Habopa faHHbIX MccreayemMblx
rpynn, COOTHOLLIEHWE TeCTOBOI 1 0byyatoLLeil BbIGOPOK, KONMYECTBO NPU3HaKoB. [ns no-
NYYEHUA HaUNyuLWKX pe3ynbTaToB Mogenein knaccudurkauum Heobxogumo onpeaennTb
ONTUMAJIbHOE KONTMYECTBO AaHHbIX U MCKOMbIX MPU3HAKOB.
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B 3AKJTKOYEHWE

MprYMeHeHNe METOLOB MALUMHHOIO 0ByUeHVsA NpefoCTaBAeT HOBble BO3MOXHOCTM
B [MarHOCTVKE U NPOrHO3MPOBAHUK rayKoMbl. Pe3ynbTaTel cuctematuyeckoro o63opa
CBUAETENbCTBYIOT O BbICOKOM TOYHOCTU U HafEeXHOCTW anropuTMOB MalUMHHOMO 06yye-
HVA B onpefeneHny NPU3HaKoB rMayKoMbl fiaXke Ha paHHKX CTaauax 3aboneBaHus.

AHanu3s BKOUYEHHbIX B 0630p 1CCeoBaHNiA NPOAEMOHCTPUPOBAJ, UTO HabnogaeTca
3HAUWTENbHBIA UHTEPEC MUPOBOrO HAyYHOTO COOOLLECTBA K MPUMEHEHNIO METOLOB Ma-
LWMHHOrO 06yyeHns B 061aCTV ANArHOCTUKIM FNayKombl. OXnaeTcA COBEPLLEHCTBOBaHME
CYLLeCTBYIOLMX MOAXOLOB, a TaKXe pa3paboTka HOBbIX MeTofoNorui. lMpumeHeHve MeTO-
[lOB MaLLVMHHOTO 0BYUY€eHMNst MOXKET pafKanbHO U3MEHUTb UCCIIeJOBAHUA, HaNPaBNEeHHbIe
Ha MOHVMaHVe MPOLIeCCOB Pa3BMTUS, NPOrPEeCCUPOBAHNS U NEYEHUs TIayKOMbl NyTem
BbISBNEHNA HOBbIX GAaKTOPOB PUCKA U OLIEHKIN 3HAUVMOCTH YKe CYLLEeCTBYIOLLUX.
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Pesiome

SnupeTrHanbHbIN GUOPO3 — 3TO MEeASIEHHO NMporpeccupyolas NPUobpeTeHHas naTo-
Norvsi opraHa 3peHus. ITMONATOreHe3 U TaKTMKa JIeyeHnsa AaHHOV NaTosIorMn XOpPOLUO
M3yYeHbl 1 OMUCAHbI Y MALMEHTOB MOXMUIIOTO 1 CTapyeckoro Bo3pacTta. B oteyectBeHHOM
1 3apybexKHON NnTepaType HaliAeHo HeBONbLIOE KOMMYECTBO PaboT, MOCBALEHHbIX 3MU-
peTnHanbHOM MembpaHe cpeay N, MOJIOAOro BO3pacTa. TakTuKa JleueHra OCTaeTcs auc-
KyTabenbHbIM BOMPOCOM BBUAY OTCYTCTBUA Y NALMEHTOB pacCMaTprBaeMon BO3pacTHOM
KaTeropuv CyObeKTUBHbIX Xanob 1 BbICOKUX 3puUTeNbHbIX GYHKLMIA. B HacToAwen paboTte
ONMCaHbI ABa KIIMHUYECKUX CJlyYas BbIAABIIEHUS SNMPETUHANIbHON MeMOpaHbl Y MOoAbiX
XKEHLLVH.

KnioueBble cfioBa: snvipeTuHanbHasa MembpaHa, SNupeTnHanbHbI Grbpos, BUTpeopeTu-
HaJNbHbIV NHTePdENC, BHYTPEHHAS NOrpaHMyHas membpaHa
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Abstract

Epiretinal fibrosis is a slowly progressive acquired pathology of the organ of vision, which
isaccompanied by the formation of a thin translucent fibrocellular film in the macular area.
The etiopathogenesis and treatment tactics for this pathology have been well studied and
described in elderly and senile patients. In the domestic and foreign literature, a small
number of works have been found on the epiretinal membrane among young people.
Treatment tactics remain a controversial issue due to the lack of subjective complaints and
preserved high visual functions in patients of the age category under consideration. This
paper describes two clinical cases of epiretinal membrane detection in young women.
Keywords: epiretinal membrane, epiretinal fibrosis, vitreoretinal interface, internal
limiting membrane

B BBEAEHUE

HecmoTps Ha cTpemuTesibHoe pa3Butie odTanbMOSIOrMM Kak 061acT MeauLvHbl 3a
rnocnegHne LeCATUIIETUS, aKTyaslbHOV NPOOIEeMOI B HaCTOsLLIEE BPEMSA OCTAKOTCA UHAYLIU-
poBaHue u JanbHenwee popmrpoBaHre nponmdbepaTrBHbIX NPOLECCOB B BUTPEASIbHOMN
nosioctu (BIM). ®rbpo3HbIN Npouecc ABNAETCA NATONOrMYeckM OTBETOM Ha BO3PACTHble
1 BOCMAnuUTENbHble 3a00NEBaHNA Pa3NIMYHOIO reHe3a, XapaKTepM3yLMMCA 3aMeLleHn-
€M HOPMAJIbHbIX KIETOYHBIX 3/IEMEHTOB Ha HedYHKLMOHaNbHY0 ¢pnbpo3Hyto TKaHb [1, 2].
SnupeTrHanbHbIN GUOPO3 — 3TO MeLIEHHO NporpeccrpyloLas NPUobpeTeHHas NaTono-
rMsi OpraHa 3peHus, KOTopas CONPOBOXAAeTCA 06pa30BaHMEM TOHKON MOYNPO3payHON
$GUOPO3HO-KNETOYHON NNEHKN B MAKyNIAPHON 0611acTh — SNMpPeTUHanbHon membpanbl [3].
dnupeTHanbHas membpaHa (3PM) aBnsieTcss ogHoM U3 Hanbonee YacTo BCTPEYAEMbIX
dopm PpunbpokneTouHon nponudepaunn BUTpeopeTHanbHoro nHtepdeinca (BPU). Mo
JaHHbIM pa3HblX aBTOPOB, MMEHHO MOC/eoBaTe/IbHOEe HapyLleHne aHaTOMO-OyHKLMO-
HaslbHbIX B3aMMOOTHOLLEHWI CTPYKTYp BPU nprnBoant Kk GopmMrnpoBaHmio anupeTuHasb-
Horo ¢ubpo3a.

Ha cerogHAWHMIA AeHb HET eANHOr0 MHEHMWSA, KOTOpOoe Obl B MOJIHOW Mepe OoTpaa-
110 3TVONOTMIO Y 3aKOHOMepPHOCTY noAsneHua DPM. CunTtaeTca, UTo HapyLUeHne LenocT-
HocTu BPW, B yacTHOCTM noBpexaeHWe BHYTPEHHEN MOrpaHnyHoOl MeMbpaHbl ceTyaT-
K1, NpoBoUMpYyeT murpauuio n nponudepaumio KNeTok PeTvHaNbHOro MUrMEHTHOro
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S3NUTENNA, MNaNbHbIX KETOK, MakpoparoB M MOHOLMTOB Ha MOBEPXHOCTb CETUYATKU U
cTeknosugHoro Tena [4]. B Tom uncne Bo3pacTHble U3MEHeHNA MOTYT CNPOBOLMPOBaTh
Kackag, peakuuii, 3anycKarowwunin ecTPyKLMIo r1ManypoHOBON KUCOTbI, HapyLeHne CUH-
Te3a KoJflareHa, KOTopblii BXOAUT B CTPYKTYPY BHYTPEHHeN norpaHnyHoi mMembpaHbl.
Kak cnefictBue, BO3HUKAIOT YCNOBMA 418 MUTPaLMA U aaresnn KNeTok, CTUMYIUPYoLLMX
¢nbpo3HbIN npouecc [3]. NccneposaHue Puyapaa Mak[oHanga nokasano, Yto uHorga
pa3sutuio SPM He npepLwecTByIOT rNasHble 3a60neBaHUsA, KOTOPble COMPOBOXAAITCA NO-
BpexaeHnem BHYTPEHHeN NorpaHNYHoOn MembpaHbl ceTyaTKu. B cBA3M € 3TUM Bbigenunu
cnepylolme NOHATUA: «<nguonatnyeckana IPM» (M3PM) — snnpeTuHanbHaa membpaHa, Ko-
TOPOI He NpeaALWwecTBOBaNM Kakne-nmbo 3aboneBaHna rnasHoro A6noka, BAMAlLWMe Ha
BPU [5]; «<BTOpruHasa SPM» — npu yCTaHOBNEHHbIX paHee BUTPeopeTnHaNbHbIX 3abonesa-
HuAX. Pe3ynbTatbl ganbHewnwero mopdonormyeckoro nccnegosaHmsa SPM nokasanu, uto
CYLLECTBEHHbIX OTANYMI B cTpoeHuun IPM, cbopmupoBaBLumxca Ha GoHe pa3nnyHbIX 3a-
6oneBaHUi, He BbIABJIEHO, YTO HATAJIKUBAET Ha BbIBOA O €AMHOM reHe3e GOpMMUPOBaHMA
¢$nbpo3Hom nponndepaynn [5].

[JaHHaA natonorua yatle BCTpeyaetca y nuu ctapiue 50 net. 1o MHeHMo pa3HbIX aBTo-
pOB, pacnpocTpaHeHHOCTb GpUOPO3HOro NpoLiecca yBenmyrBaeTCa B 3aBUCUMOCTY OT BO3-
pacTa [3, 4]. o pe3ynbTaTtam BCEMUPHBIX SNUAEMUNOSIOrMYECKNX NCCeOBaHNIA, MMKOBble
nokasatenn JPM Habntopatotca B Bo3pacTte ot 70 go 79 net [6, 7]. 3a nocnefHee Bpems
nposeaeHo HebOosbLIOe KOMMYECTBO SNUAEMUONOINYECKUX NccneoBaHui. PesynbTathl
O[HOTO M3 NocnefHNX KpynHenwero MmetaaHanmsa Cao Bei 1 coaBTOpOB roBOPAT O TOM,
YTO CpepHaA pacnpocTpaHeHHOCTb DPM BO BK/IOUYEHHbIX B UCCNIelOBaHUE PEermoHax —
9,1% [7]. Mpwn 3TOM yCTaHOBJIEHO, YTO YaCTOTa BbIABIEHNA Cpefn HaceneHUs »KeHCKOro
nona Bbllle, YeM CPeaUn MYXKCKOWM YacTu HaceneHusa [8]. Kpome Toro, B umetowwmxca pabo-
TaX BHYMaHMe TaKXe HanpaBfieHO Ha il MNOXMIoro Bo3pacTta. YacToTa BCTpeYaemMoCTu
anmpeTnHanbHoro ¢pubposa B ogHOM rnasy B nonynaumm, no gaHHbIM Beaver Dam Eye
Study, coctaBnset 11,8%, B 060mx rnasax — okono 2,4% [9]. PacnpoctpaHeHHOCTb M3PM,
no JaHHbIM nccnepgoBaHna Y. CTeBEHCOHA M COABTOPOB, CPEAN PA3NYHbIX STHUYECKUX
rpynn coctasnaet ot 1,02 go 28,9% [10].

[loBonbHO yacTo DPM BbIABNAIOTCA CYYalHO, TaK KaK ABAAIOTCA CTaLMOHAPHbIMUY U He
BbI3blBalOT Xanob y naumeHTta. Ho npu nporpeccnpoBaHny npoLecca NPONCXoanNT Mea-
NeHHoe yXyflleHne OCTPOTbl K KauecTBa 3PEeHNA, UYTO BblPakaeTcA B MCKaXXeHUW npes-
METOB, U3MeHeHMM NX Gopmbl 1 pa3mepoB. CBA3AHO 3TO ¢ GOPMMPOBaHMEM CKadoOK
ceTyaTky, 3KTonum dosea 1 MaKynAPHbIM TPaKLMOHHbIM OTeKOM. OCHOBHbIM U CaMbIM
NHPOPMaTUBHBIM METOAOM AMArHOCTUKM IPM ABnaeTca onTuyeckaa KorepeHTHas TOMO-
rpadua (OKT).

Mo AaHHbIM MMPOBOW NUTEpaTypbl, ONUCaHMA namnonatuyeckon SPM y niy monogo-
ro Bo3pacTa BCTpeyatTca peako. Yalle npeactaBneHsbl Ciyyan JaHHOW NaTonornm y nuu,
cTapuwe 50 net. TakTuKa BefjeHVA NaLMeHTOB C 3TOW NaTonornen octaeTca AUCKyTabenb-
HON. M3BeCTHO, UTO MaToreHeTMYyeCkn 0H6OCHOBAHHbBIX KOHCEPBATMBHbBIX METOAOB Jleye-
HUA He cyllecTByeT. EANHCTBEHHbIM NeyeHrem ABNAETCA BUTPEOPETMHabHasA X1pYyprus.
OfHaKo HepelleHHbIM OCTaeTCA BOMPOC O TOM, B Kakne CPOKN HeEOBXOAMMO NPOBOAUTL
XVpypruyeckoe feyeHue.

CeepeHus 06 IPM cpefm naumMeHTOB MOMOAOIO BO3pacTa NpefcTaBfieHbl B HE60bLIOM
KONMNUeCTBE, YTO MOXET OblTb 0OYCNIOBNEHO OTCYTCTBMEM KIIMHUYECKUN 3HAUMMbIX NPU3Ha-
KOB U1 CJTOXHOCTbIO ANArHoCTKM 3aboneBaHnA y n1L JaHHON BO3PacTHOM KaTeropum.
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B LIEJIb NCCNEAOBAHUA

MNpoaHan13npoBaTb KNMHUYECKME ClyYan NaLMeHTOB MOJIOAOrO Bo3pacTa C AnarHo-
3o0m OPM.

B MATEPWAJIbl U METO/bI

SnupeTrHanbHaa MeMbpaHa MaKynspHOW 30Hbl Oblna BbifABEHA Y ABYX MOMOAbIX
MKEHLWMH 25 1 36 neT npu OCMOTPE MasHOro AHa Bo Bpemsa 6epeMeHHoCTU. MauuneHTbl
neuynnmce 1 Habnganucb B TeueHre 1 roga Ha 6a3e FAY3 «Kysbacckas obnactHas KNMHM-
yeckan 6onbHMUa umeHn C.B. bensaesar. OdTanbmonormyeckoe obciefoBaHve BKIOYaNo
KNUHUYECKME 1 annapaTHble MeTofbl NCCIefoBaHNA, TakMe Kak BM3OMETPUS, TOHOMe-
TpuA, GBUOMUKpPOCKoNUA, odpTalbMOCKONKMA B NPAMOM 1 06paTHOM BuAae, TecT AMcnepa,
YNbTPa3ByKoBOe McciiefoBaHue rnasHoro A6soka, OKT makynsapHOW 30HbI, doToperu-
CTpauua rnasHoro AHa ¢ nomolbto dyHayc-kamepsl. MaureHTKU 6o 0bcnegoBaHbl 1
OCMOTPEHbI ApYrMmu cneLuanicTamu, ConyTCTBYIOLWMX COMAaTUYECKMX 3aboneBaHUn He
BbIIBJ/IEHO.

Puc. 1. OKT makynsapHoli1 30Hbl, naymneHTKa .
Fig. 1. OCT of the macular zone, patient P.
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B PE3YJIbTATbI 1 OBCYXOEHNE

MepBbIit KNUHNYECKWIA ciyYvail. DNpeTUHanbHasa MembpaHa 6bina BbiABMEHa Y Na-
unenTkm . 25 net B 2023 rogy nNpw NNaHOBOM OCMOTPE F1a3HOTO [1Ha BO BpeMs bepemeH-
HocTu. Mo gaHHbIM 0CMOTpa: ocTpoTa 3peHns OD =0,5 csph (-) 1,0 4=1,0; 0S=0,8 c sph
(=) 0,5 4 = 1,0. NMepenHunin oTpe3oK rnas npu buommKkpockonuu 6e3 ocobeHHocTeln. Mpn
OCMOTpE Ma3Horo AHa ¢ nunH3on lfonbamana OS: 13H - 65negHo-p0o30BbINA, FPaHuLbl YeT-
Kune, CoCyaibl COpasMepHbl, CeTYaTKa NPUIEXNT BO BCEX KBaZlpaHTaxX, B MaKyNspHOWN 30He
B Mapa- 1 nepudosea natonornyeckre bnectkne pednekcol, pagmapHasa nyuncrocts. OD:
rnasHoe gHo 6e3 natonoruu. BeinonHeHa potopernctpauus rnasHoro gHa, OKT makynsap-
HoW 30Hbl OS: npodunb ceTyaTkn AepopMMpPOoBaH, OTCYTCTBYET KOHTYP GOBEONAPHON
AMKK, OTMeYaeTca NokanbHas agresnst 3PM ¢ TpaKUMOHHbIM BO3AeNCTBUEM, GOKaSIbHbIN
TPAKUMOHHbI OTEK, TONLMHA ceTyaTKn B poBea 298 MKM, NapadoBea — 314 MKm (puc. 1).

BbicTaBneH pumarHos: mamonaTMyeckasa 3nMpeTuMHanbHas MembpaHa NeBoro rnasa.
Mwvonus cnaboi cteneHn oboux rnas. YumtbliBasa OTCYTCTBME Kanob, BbICOKY OCTPOTY

Puc. 2. OKT maKkynAapHoW 30HbI, nauneHTka b.
Fig. 2. OCT of the macular zone, patient B.
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3peHunA, CpoK bepeMeHHOCTM 15 Hefenb, 6bIN0 peKoMeHA0BaHO HabnogeHNe 1 NpoBeae-
Hue OKT MaKynAapHOW 30Hbl B ANHaMUKe.

Mpn NOBTOpHOM OCMOTPE B NOCNIEPOJOBOM Mepuroge, Yyepes 6 MmecAles, OTMeYanochb
CcTabunbHoe TeyeHVe 3a60eBaHUA C COXPaHEHMEM MPEXHEN OCTPOTbI 3peHusa. Mo pe-
3ynbtatam OKT oTpuuaTtenbHOW ArHaMUKK He 6bino BbiaBneHo. [MaumeHTKa o6cnefoBaHa
y TepaneBTa, COMaTMYeCKmM 340pOBa.

Bropown KnuHunuyeckum cnyuaii. lNayunentka b., 36 neT, 6bina HanpaBneHa B OTAeNeHNe
nasepHow xupyprum FAY3 «<KOKB nmeHn C.B. benaesa» ana ocmoTpa rnasHoro AHa Bo Bpe-
msA 6epemeHHOCTM 20 Hepenb. Ha MOMeHT ocmoTpa *anobbl oTcyTCcTBOBaNu. B aHamHese
Muonua cnabon cteneHn o6oux rnas, NoNb3yeTca OUKOBOIM KOppeKLne.

OcTpoTa 3peHna Ha MOMeHT ocmoTpa: OD =0,4 csph (-) 1,54 =1,0; 0S=0,5 c sph (-)
1,25 =1,0. Mpn 6rioMmKpocKkonnm oboux rnas nepeaHuii otTpesok 6e3 ocobeHHocTeln. MNpu
odTanbMOCKONUK rMa3Horo AHa NpaBoro rnasa B Makyne oTMeyaeTca AefnKaTHasA cknag-
YaToCTb B BEPXHUX KBafpaHTax. [Ma3Hoe AHO neBoro rnasa 6e3 natonoruu.

Mpun nposegeHnn OKT maKynapHOW 30HbI NPABOro ra3a BblABMEHO YMNOTHEHWE BHY-
TPEHHEeN NorpaHNYHON MeMbpaHbl B BEPXHEHOCOBOM ceKTope 6e3 TpaKLMOHHOIo BO3-
NeNncTBUs, TonwmMHa cetyaTtkm B nepudosea 311 Mkm (puc. 2). MNpu npoBeaeHnn Tecta
Amcnepa 6bin nonyyeH oTpuLaTenbHbIi pe3ynbTart. [py NOBTOPHOM OCMOTpe Yepes 6 me-
CALEB OCTPOTa 3peHNA, U3MEHEHNA Ha rMa3HoOM AHe u faHHble OKT maKynapHoi 30HbI 6e3
oTpuLaTenbHON AUHAMUKN.

YunTbiBas BblCOKMeE 3puTesibHble GYHKLUM Y AaHHbIX NaLMEeHTOB, OTCYTCTBME »Kanoob,
6blNI0 PEKOMEHAOBAHO fJanbHelwee HabnoaeHVe B ANHAMUKe.

B 3AKJTIOMEHUE

B npepacTaBieHHbIX KNMMHWYECKMX Clyyasax AnardHo3 ndPM BbiABNEH Y MeHLMH MOJIO-
[l0ro Bo3pacTa npw N3BeCTHOM fnana3oHe AaHHOW naTtonorum y nuuy ctapiue 50 net. MNpu
HabnofeHnN B TeYeHVe rofa NporpeccmpoBaHna npoLecca He 66110 BbiABNeHO. MauuneH-
TaM peKoMeH[0BaHbl HabnoaeHve opTanbmonora 1 pa3 B rof, CaMOKOHTPONb 3peHNA No
TecTy Amcnepa.

MpencTaBneHHble Ciyyan ykasbiBalOT Ha HeEOOXOAMMOCTb AasbHellero n3yyeHus
[aHHOW NaToNornn y ML, MOJTIOAOro BO3pacTa.

l JINTEPATYPA/REFERENCES

Shao-Chong B.U., Roel K., Xiao-Rong L.I. Idiopathic epiretinal membrane. Retina. 2014;34:2317-2335.

24 Fung A.T, Galvin J,, Tran T. Epiretinal membrane: A review. Clin Exp Ophthalmol. 2021;49(3):289-308. doi: 10.1111/ce0.13914

3. Zakharov V.D, Borzenok S.A., Gorshkov |.M. Etiopathogenetic aspects and the role of the structure of the vitreoretinal interface in the closure of
idiopathic epiretinal membranes. Practical Medicine. 2018;3(114):71-76.

4. Machemer R. Proliferative vitreoretinopathy — a personal account of its pathogenesis and treatment. Invest. Ophthalmol. 1988;29:1771-1783.
(in Russian)

5. McDonald H.R., Aaberg T.M. Idiopathic epiretinal membranes. Seminars in Ophthalmology. 1986;1:189-195.

6.  Kachalina G.F, Doga A\V., Kasmynina T.A., Kuranova O.l. Epiretinal fibrosis: pathogenesis, outcomes, treatment methods. Ophthalmosurgery.
2013;4:108-110. (in Russian)

7.  XiaoW., Chen X.,YanW., Zhu Z., He M. Prevalence and risk factors of epiretinal membranes: a systematic review and meta-analysis of population-
based studies. BMJ Open. 2017;7(9):e014644. doi: 10.1136/bmjopen-2016-014644

8. Mal.H,Yang C.M., Hsieh Y.T.The correlations of macular structure characteristics with idiopathic epiretinal membrane and its sexual preference -
A matched comparison study. Invest Ophthalmol Vis Sci. 2022;63(2):10.

9.  KleinR, Klein B, Wang Q. Moss S. The epidemiology of epiretinal mambranes. Trans. Am. Ophthalmol. 1994;92:403-25.

10. Ng CH., Cheung N., Wang J.J. Prevalence and risk factors for epiretinal membranes in a multi-ethnic United States population. Ophthalmology.
2011;118(4):694-699.

416 "Ophthalmology Eastern Europe’, 2024, volume 14, N 3

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




KnnHunyecknin cnyvan
Clinical Case -~

https://doi.org/10.34883/P1.2024.14.3.037
Shatha Alghamdi

College of Medicine, King Faisal University, Eastern Province, AlAhsa, Saudi Arabia
Orbital Apex Syndrome, Caused by Benign Posterior
Ethmoid Mucocele, Resulting in Irreversible Blindness:
a Case Report

Conflict of interest: nothing to declare.

Submitted: 24.06.2024

Accepted: 09.09.2024
Contacts: ishathaalghamdi@gmail.com

Abstract

Mucocele is a benign, chronic cystic lesion primarily arising from the frontal and
ethmoidal sinuses, with rare cases from posteriorly located cells. These may cause optic
nerve compression, orbital apex syndrome, compressive optic neuropathy, and blindness.
A 71-year-old woman with worsening droopy right eyelid and blurry vision visited the
ophthalmology ER. CT scan revealed a soft tissue density lesion in her right posterior
ethmoid sinus, encroaching on the orbital apex. MRI revealed an oval-shaped mass lesion
eroding the sinus bony boundaries. Diagnosis: right-sided orbital apex syndrome caused
by a posterior ethmoid mucocele. The patient was treated with prednisone and functional
endoscopic sinus surgery. One year after surgery, the patients follow-up revealed VA
0/20, no light perception, and APD right eye. Mucoceles are diagnosed using magnetic
resonance imaging (MRI) and may cause vision loss due to pressure transfer to the optic
nerve. Marsupialization and corticosteroids are used to manage the condition and
prevent irreversible vision loss. Ethmoidal sinus mucoceles, despite being rare, can cause
irreversible blindness. necessitating collaboration among radiologists, ENT surgeons, and
ophthalmologists for early intervention.

Keywords: blindness, acute visual loss, mucocele, posterior ethmoid mucocele, orbital
apex syndrome

«O¢Tanbmonorusa BoctouHas Espona», 2024, Tom 14, N2 3 417

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/PI.2024.14.3.037

LLlata Anbramgu

MeauuuHckun konnepx, YHusepcutet koponda Pelicana, BoctouHasa npoBuHUus, Anb-
Axca, Caygosckasa Apasus

CI/IH,D,pOM BEPXYLWKHN rMa3Hunubl, Bbl3BAaHHbIW
[06pOoKaueCcTBEHHbIM MyKOLIeNe 3agHen peleTyaTomn
KOCTU, Npn BO,L'I,FlLLI,VIVI K H606paTI/IMO|z cnenore.
onncaHue cny4yan

KOHGANKT UHTEPECOB: He 3anBIIEH,

MNopaHa: 24.06.2024

MpuHaTa: 09.09.2024
KoHtakTbl: ishathaalghamdi@gmail.com

Pesiome

Mykouene — fobpoKaueCTBEHHOE XPOHUYECKOE KNCTO3HOE MOopaeHre, BO3HMKaloLlee
NPenMyLLeCTBEHHO 13 JIOOHBIX U pelleTyaTbix Nasyx, B PeAKux Cyyyasx 13 KneTok, pac-
MOMOXEHHbIX c3aan. OHU MOTYT BbI3BaTb KOMMPECCUIO 3PUTENIbHOTO HEPBA, CUHAPOM
BEPXYLWKN OPOUTbI, KOMMPECCUOHHYIO HEWpOonaTMio 3pUTeSIbHOrO HepBa W CJIEMOTY.
71-neTHAA NauueHTKa obpaTuiack B 0pTaIbMONIONMYECKoe OTAeNEHNE CKOPOM MOMOLLM
C OMyLLEHNEM MPABOro BeKa N HEYETKOCTbIo 3peHus. MNpy KomnbloTepHo ToMmorpadum
BbISIBNIEHO MOPAXXeHMWe MArKMX TKaHel B MpaBoli 3afHei pelleTyaTol nasyxe, 3atparu-
Balollee BEPXYLWKY rnasHuubl. MNpy MarHUTHO-pe3oHaHCHON Tomorpadun — obbeMHoe
obpazoBaHe oBanbHo GOpPMbI, paspyLuatoLee rpaHnLbl KOCTY Na3yxu. BolcTaBneH gua-
rHO3 «CUHAPOM BEPXYLUKM NPaBOCTOPOHHEN 0pbuTbl, 06YCNOBAEHHbIN MyKoLiene 3afHen
peLueTyaToin KocTuy. MauneHTy NpoBefeHO NleYeHne NPeLHU30NTIOHOM, a TakKe GYHKLMO-
HanbHas 3HJOCKOMMYeCKasn XMpyprus HOCoBbIX Nasyx. Yepes rog nocne onepauum ocTpo-
Ta 3peHuA nauuneHTa coctasmna 0/20, OTCYTCTBOBaNN CBETOOLLYLEHUA, ANAarHOCTUPOBaH
addepeHTHBIN 3payuKkoBbI fedeKT NpaBoro rnasa.

Mykouene fMarHoOCTUPYeTCs C MOMOLLbI0 MarHUTHO-pe30HaHCHOW ToMorpadumn. MoxeT
NPYBECTU K NOTepe 3peHus 13-3a Nnepefadn faBreHnsa Ha 3puTenbHbIi HepB. Ana neue-
HKA 3TOro 3aboneBaHNA U NPeAoTBPaLLEHMA HEOOPATUMOI NOTePY 3PEHNSA NCMONb3YIOT-
€S Mapcynuanmsaums n Koptukoctepougpbl. Mykouene pelietyaToit nasyxu, XoTa v BCTpe-
yaeTcA pefKko, MOXET NPUBECTU K HEOOPATUMON cnenoTe, UTo TpebyeT CoTpyAHMYECTBa
MEXAY PEHTreHONoraMu, nop-xupypramv n odTanbmonioraMmu ans paHHEro BblABIEHUSA
3aboneBaHus.

KnioueBble cnioBa: CfienoTa, ocTpas NoTeps 3peHus, MyKouene, MyKoLene 3agHein pe-
LIEeTYaTON KOCTU, CUHAPOM BEPXYLLKN OpOUTHI

B INTRODUCTION

A mucocele is a cystic lesion that develops in the sinus mucosa. It is benign, long-
lasting and lined with epithelial cells. Due to the relatively narrow ostia, Mucoceles usually
form in the frontal sinuses (65%) and ethmoid sinuses (25%) [1]. In rare cases, mucoceles
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originating from posteriorly located cells can compress the optic nerve and surrounding
structures, leading to blindness and compressive optic neuropathy [2].

B CASE PRESENTATION

A 71-year-old lady presented to the ophthalmology ER complaining of a right-sided
droopy eyelid and blurry vision that started 30 days back and progressed to complete
vision loss 5 days before her presentation. On examination, VA was 0/20 in the right eye,
and 20/20 left eye. Frozen globe right eye, normal EOM left eye. APD right eye, reactive
pupil left eye. Decreases sensation of the face over the V2 distribution. An emergent CT
brain was requested and reported as "well-defined soft tissue density lesion centered
in right posterior ethmoid sinus closely abutting and encroaching orbital apex and
extending to the nasal cavity measure overall about 2.1x3.7x3.0 cm (Fig. 1).

MRI was requested to delineate this pathology further and was reported as "evidence
of oval shape mass lesion measuring 2x2.8x3.53 cm centered within the right ethmoid
air cells extending posteriorly to the sphenoid sinus eroding the anterior and anterior
superior sinus bony boundaries posteriorly while medially it erodes the right lamina
paprecea and medial wall of ipsilateral right optic canal abutting the optic nerve but
no significant compression or signal alteration of the nerves. The lesion exhibits high
T2 and flair and low T1 signal intensity with no enhancement in post-contrast images.
Unremarkable cavernous sinuses". Findings probably represent a longstanding ethmoid
mucocele with erosion of the adjacent bones as described earlier (Fig. 2).

The patient was diagnosed with right-sided orbital apex syndrome, which was caused
by a posterior ethmoid mucocele. The patient was referred to an otorhinolaryngology
specialist. After further inquiry, the patient denied any history of sinusitis, nasal
obstruction, hyposmia, rhinorrhea, or recent URTI. The patient also reported no history
of headache, nausea, vomiting, or any other facility, apart from a positive history of a
motor vehicle accident that occurred 40 years ago. Examination revealed no proptosis
but a droopy eyelid covering half of the iris. The patient had cranial nerves 2, 3, 4, and

A B C
Fig. 1. CT SCAN showing posterior ethmoid homogenous mucocele encroaching orbital apex and

extending to the nasal cavity axial View (A). Mass Effect causing Thinning and dehiscence of the medial
orbital wall and optic nerve as shown in the coronal views (B, C)

«O¢Tanbmonorusa BoctouHas Espona», 2024, Tom 14, N2 3 419

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




CI/IH,D.pOM BEPXYLIKW rnasHuubl, BbI3BaHHbIN ,El06pOKaLIECTBeHHbIM mMykouene 3agHen pemeTanoﬁ KOCTH,
I'Ipl/IBO,D,ﬂLLlI/IVI K H606paTVIMOI7I cnenoTe: onnucaHue cnyyan

A B C

Fig. 2. MRI Showing oval-shaped mass lesion centered within the right ethmoid air cells extending
posteriorly to the sphenoid sinus. The lesion exhibits low T1 signal intensity with no enhancement in
post-contrast images (A, B). High T2 and flair signal (C)

V1 palsy with a frozen globe right eye. An intranasal examination with a rigid scope of
2.6 mm 0-degree revealed a right-sided polypoidal Middle meatus with synechia but
was otherwise unremarkable. The patient was immediately admitted and started on
prednisone 50 mg od. And booked for navigation-guided functional endoscopic sinus
surgery for right mucocele marsupialization vs biopsy. During surgery, 30-40 cc of copious
mucous discharge was drained from the posterior ethmoid air cell and sent for analysis.
The other sinuses were inspected for any other pathology and were unremarkable.
Analysis revealed that the mucocele content comprised fibro-collagenous tissues lined
by respiratory epithelium with chronic inflammatory cells and granulation tissue. Post-
operatively, the patient gradually improved with complete resolution of extraocular
movement of the right eye at 3 months post-op, although their vision did not improve.
The patient’s last follow-up was one year after surgery, during which their examination
revealed VA 0/20, no light perception, and APD right eye.

B DISCUSSION

One uncommon cause of lifelong unilateral vision loss and blindness is ethmoidal
sinus mucocele. There is no age bias and both genders are equally impacted [3-5]. Clinical
signs of sphenoethmoidal mucoceles typically involve the growth of the sinus and the
lesion’s extension beyond of the sinus’s boundaries. Usually, the lesion extends along the
least resistant course [6].

Forthe diagnosis of mucocele, localizing the lesion, and evaluating potential intraorbital
and cerebral extension, magnetic resonance imaging is essential. The degree of variability
in MRI signal intensity is contingent upon the tissue’s water content, mucus viscosity,
and protein composition [7]. On T1-weighted imaging, mucoceles typically exhibit a thin
peripheral linear enhancement with a central low-signal intensity, and on T2-weighted
and FLAIR images, a high-signal intensity. Acute sinusitis (no bony expansion), mucus
retention cyst (does not fill the sinus and does not exhibit bony expansion), paranasal
sinus tumors (mostly exhibit diffuse contrast enhancement), antrochoanal polyp (locally
protrudes through the ostiomeatal complex), and Aspergillus sp. infection (displays a low
signal on both T1- and T2-weighted sequences, mimicking a normal aerated sinus) are
among the differential diagnoses.
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It is currently not fully understood which specific physiological processes are
responsible for causing ocular neuropathy and vision loss that are typically associated
with mucocele [8]. There is no fatty or other soft tissue surrounding the optic nerve within
the optic canal, which means that the mucocele pressure is directly transferred to the optic
nerve. This can compromise the blood supply, leading to the appearance of optic atrophy.
Another possible reason for visual abnormalities could be ocular neuritis, which is caused
by an inflammatory response. Inflammatory factors, rather than mechanical compression,
are often linked to an early onset and rapid progression of visual abnormalities. Gradual
emergence of clinical symptoms is typically associated with mechanical compression [9].

The primary objectives of managing mucocele are to decompress the sinus and relieve
pressure on the orbit, brain, and optic nerve. This can be achieved through the use of
corticosteroids and mucocele marsupialization. Early intervention is crucial in lowering
the risk of irreversible vision loss and aiding patients in regaining their vision. Studies
have demonstrated that decompression surgery can be postponed for up to three weeks
following the initial diagnosis while still achieving a full visual recovery [10, 11]. Wu et al.
also found that even with a delay of five weeks, their patient had postoperative visual acuity
of 20/20. Nonetheless, in rare cases, despite early surgical decompression and intravenous
treatment with steroids and/or antibiotics, there may be no visual improvement [12].

B CONCLUSION

Though rare, ethmoidal sinus mucoceles pose a serious risk of irreversible blindness.
As such, it is imperative to take early surgical intervention to prevent permanent damage.
Delaying the treatment may lead to severe and potentially irreversible consequences.
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Pesiome

JKTONMen XpycTanmKa Ha3blBaloT CMeLleHe (AMCOKaLMIo) ero Co CBOEro eCTeCTBEHHOIo
MeCTONoNoXeHWA. PasnnyaloT NosHyI0 ANCIOKaLMIo XpycTanrka — CMelleHne B nepea-
HIOI0 /M 3aAHIO0 KaMepbl I11a3a, B pe3ysibTaTe Yero BO3HMKaeT adpakUyHbI 3paqyok (JTioK-
cauuA), N YaCTUYHYIO, KOrfa CMeLLeHNe He BbIXOAWT 3a rpaHuLibl 30HbI XpycTanuka (cy-
6niokcaumio). JKTonuA XpycTanmka bbina Bnepsble onncaHa 6onee 200 neT Hasag, HO ee
LIEHHOCTb KaK Ba>KHOro ANarHOCTUYECKOro NpmM3HaKa Hanuuma Apyrmx rnasHblX  CUCTeM-
HbIX 3a6oneBaHW 6bina oLieHeHa ILLb HEAABHO.

MaTonorna HOCUT HacNefACTBEHHbIN MW MPUOBPETEHHDBIN XapaKTep, BO3HMKasA 13-3a TpaB-
MaTUYeCKOro NoBpeXaeHNs, onyxosei nepeaHe-yBeanbHoN 06nacTu, yBennyeHums rnas-
Horo A6510Ka BCIefCTBUE BblPaXXeHHON Mruonuu, rnapodTanbMa, nepespenon KatapakTbl.
B paboTe onucaH KNUHWYECKWIA Cllyyaii 2-CTOPOHHEN CUMMETPUYHOW SKTOMUU XpYyCTanu-
Ka. [pn npoBeAeHN yNbTPa3ByKOBOIO NCC@A0BaHMA rasHoro A61oKa Mbl BU3yannsn-
poBany NOMHYI0 ANCIIOKaLIMIO XpyCTannKka Ha 060uX rnasax.

KnioueBble cnoBa: 3KTONMA XpyCTanvKa, yibTpa3ByKkoBas AMarHocTrka, obbemHas aKky-
CTUYecKas BUpTyanbHaa Moaenb
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Abstract

Ectopic lens is the movement (dislocation) of the lens to its natural location. Determine
complete dislocation of the lens - movement into the anterior or posterior chamber of the
eye, resulting in an aphakic pupil (luxation) and partial dislocation, when the movement
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extends beyond the lens zone (subluxation). Ectopic lens was first described more than
200 years ago, but its value as an important diagnostic sign for the presence of other
ocular and systemic diseases has only recently been appreciated.

The pathology is hereditary or hereditary in nature, resulting from traumatic injury,
tumors of the anterior uveal region, enlargement of the eyeball due to severe myopia,
hydrophthalmos, and overripe cataracts.

This article describes a clinical case of bilateral symmetrical ectopia of the lens. When
conducting an ultrasound examination of the eyeball, we visualized complete dislocation
of the lens in both eyes.

Keywords: ectopia of the lens, ultrasound sonography, 3D acoustic virtual model

B BBEOEHWE

KTONMA XpyCTanmKka 6bina Briepsble onvcaHa 6onee 200 neT Ha3ad, HO ee LLeHHOCTb
Kak Ba)KHOro AMarHOCTUYECKOrO MpU3HaKka Hanmuma Apyrux rnasHblX U CUCTEMHbIX 3a60-
neBaHWU 6blsa OLleHEHa NTLLb HeaBHO. DKTOMMWA XPYCTannKa MOXET Bbl3bIBaTb CHUXKEHME
OCTPOTbI 3peHNA, KOTOPOe 3aBUCUT OT TWNa 1 CTeneHu BbiBuxa [1].

MaTonorusa HOCKUT HacneACTBEHHbIN UM NPUOBPETEHHDBIN XapaKTep [1, 2].

HacneactBeHHaa 3KTonNuA XpycTanmka MOXeT CONpoBOXAaTb Kak 3aboneBaHus 6e3
CUCTEMHbIX U3MEHEHWUIA, TaK U FreHETUYECKN 0OYCNOBNIEHHbIE CUCTEMHbIE MATONOMN:

A) CemeliHaa 3KTOMNKA, KOTOPas XapakTepun3yeTca BepXHe-BUCOYHbIM HaMpaBieHeM
CmelLeHMA XpycTanuka. [lncnokauma npym 3TOM HOCUT ABYCTOPOHHUWI XapakTep. Tun Ha-
cnefoBaHMA AaHHOrO 3aboneBaHNA ayTOCOMHO-AOMUHAHTHDBIN. [epBble NPU3HaKM NoK-
cauumn XpycTanumKa, Kak npasuno, BO3HMKalOT B paHHEM JeTCTBE, HO MHorAa 3aboneBaHue
NPOABNAETCA U NMO3Xe.

B) CmeLLeHme 3payka U xpycTanuka. MogobHas NaTonorma BCTPEYaeTCa pefKo, CMeLle-
HVie NpY Hel MPONCXOAUT B Pa3HbIX HarMpaBieHWAX, TUM HacnedoBaHNA ayTOCOMHO-peLiec-
CBHbIN. Mpwy JaHHOW NaTONOMMM 3pa40K CTAaHOBUTCA LLEIEBUAHBIM U MEJTKMM, MI1I0X0 pacLum-
paeTca. Takke Npy HeM MOXET BO3HUKaTb TPAHCUIITIOMUHALMA pafy»Ku, n3meHeHue op-
Mbl 1 pa3Mepa camoro xpyctanuka (mmkpocdepodakua). Hepegko 3abonesaHne conpoBo-
XK[AEeTCA rMayKoMOow, yBeIMYeHneM JuameTpa poroBuLibl, NPUCOeAVHUBLLIECA KaTapaKTon.

B) AHnpuana (oTCyTCTBME Papy»KKK), KOTOPYIO TakXKe MOXKEeT COMpPOBOXAaTb BTOPUY-
HaA aKTonmAa xpyctanuka [1, 3]. OgHaKo yallie BCEro sKTonma XpycTanmnka CTaHOBUTCA Of-
HM 13 NPU3HAKOB reHeTUYECKON cCcTeMHol natonoruu. K npumepy, cnHapom MapdaHa,
HacslejoBaHVe KOTOPOro MMeeT ayTOCOMHO-AOMUHAHTHBIV TUM, COMPOBOXAAETCA nopa-
XKEHMEeM COeMHNTENbHOW TKaHW, YTO OTPaXKaeTCA 1 Ha rna3HoM A6oKe:
® Y 60MbWMHCTBA MaLUEHTOB BO3HUKAET CMMMETPUYHAA OBYCTOPOHHAA JUCoKauua

XpyCTanuka B BepXHe-BMCOUYHOM HanpasneHun. Mpy 3TOM LMHHOBbI CBA3KW He Mo-

BpeXAeHbl 1 akkomopauma coxpaHAetca. OfHako OTMeualoTCa cllyyan CMeLleHuA

XpyCTanuka B CTEKNOBMAHOE TeNo UK NepefHIo kKamepy rnasa. [pucyTcTByeT Takxe

N3MeHeHue pasmepa 1 popmbl xpycTanmka (Mmkpocdpepodakuma).
® B cnyyae BPOXAEHHOI NaTooOrMu, C BOBIEUEHUEM B MPOLIeCC NepeaHero yrna, obpa-

3y0TCA MAIOTHbIE OTPOCTKM PaAy»KKW, yBENNYMBAETCA TOMNWMHbI TPabeKynApHbIX na-

CTVHOK. [laHHbIN NPU3HaK HepPefKo CYKUT MPUYMHON BO3HUKHOBEHWNA BHYTPUrIas-

HOW rMnepTeH3nN, YTO TakXKe BbIABNAETCA y MOAABAAIOLEro Yicna nauneHToBs.
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Bo3moxHoCTN Y3-nccneposaHuna Nnpu ABYCTOPOHHEN SKTONUM XpYCTannKa: KNMHUYECKUI CyYan

= TaxenbiM OCNOXHEHNEeM 3aboneBaHVsA MOXET CTaTb OTC/IOMKA CeTYaTon 060NoYKY, He-
penKo BO3HMKaloLWas Ha GoHe peLLeTyaTorn AereHepaLum 1 BbICOKUX CTENEHEN MUOMUN.

B Pexe Apyrvx VM3MeHeHWU BbIABNAKTCA: TMNOMNIA3nA pPaclIMPAIOLLE 3payvyoK MblLl-
Libl, KOCOrNaswue, yrioLWeHNe POroBuLbl, TPAHCTIOMUHALMA PajyKKu, ronyboi okpac
cknep [4, 5.

I Ewe ogHMM cmcTeMHbIM 3aboneBaHVeM, CONPOBOXKAAIOLWMMCA SKTOMMEN XpyCTa-
nuKa, ABnAeTca cMHapoMm Belina — Mapue3saHu. 1o pefikoe 3aboneBaHUe, Tak»Ke Conpo-
BOXK[AETCA M3MeHeHnem coeauHNTeNbHOM TKaHW. Cpeau ero KNMHUYECKUX NPOABAEHUN,
KpOMe TOro, OTMeYaeTCA YMCTBEHHAA OTCTanoCTb, CHUMeHMe MOABUKHOCTU CYCTaBOB,
3afleprkKa pocTa, 6paxmaakTunua. Tun HacnegoBaHUA — ayTOCOMHO-JOMUHAHTHbIN n1ubo
ayTOCOMHO-PeLeCcCBHbIN. VI3MeHeHUsA rnasa BKIOYaloT:

B IBYCTOPOHHEE CMHXPOHHOE CMelLeHMe XpyCTanuka KHU3y n mnkpochepodakmio, Ko-
TOpble BCTPEYaoTCA y NONOBUHbI NaLUEHTOB B AETCKOM 1 NOJPOCTKOBOM BO3pacTe;

B BTOPUYHYIO 3aKPbITOYrOfIbHYIO MayKOMy, BO3HUKAIOLWYIO BCIeCTBUE BPOXLEHHOMO
HapyLUeHUA CTPOeHMA yrna rnasa 1mbo ns-3a 3paukoBoro 651oKka (Mpy cMeLLeHnn Xpy-
CTanvKa Knepegm n cpepodakun);

B peceHUNIbHYI0 JeCTPYKLMIO CTEKNOBUAHOIO TeNa, aCuMMETPUYHYI0 ANMHy ocu [1, 3-5].
[) SKTONUA XpycTanmKka BO3HWKaeT Npu roMoUNCTUHYpUK — 3aboneBaHuK, Hacneaye-

MOM MO ayTOCOMHO-PeLeCcCUBHOMY TUMY, KOTOPOE OTHOCAT K BPOXKAEHHbIM HAaPYLLUEHUAM

npoueccos obmeHa. I3meHeHWA opraHa 3peHns BKITIOYaLoT:

®  CMelleHMe XpycTanrKka MeauanbHO KHU3Y, NpoaBnsaiolleeca K JecATUIeTHeMY Bo3pa-
CTy; yTpaTy akkomofauunm BCIeAcTBME MOPaXeHNsA LMHHOBOW CBA3KU, UTO CBA3AHO C
HaKoMnneHmeMm LMCTenNHa;

B BTOPUYHYIO 3aKPbITOYTrONIbHYIO FMayKOMY, BO3HUKAIOLLYIO MPY CMELLEHMI XPYCTanvKa B
nepefHIo Kamepy rnasa, Yto Bbi3biBaeT 3payukoBblil 6510K [2-5].

E) OkTonua xpyctanunka xapakTepHa ANifa O4YeHb PefKoro ayToCOMHO-peLecCUBHO-
ro 3aboneBaHus, BbI3BaHHOTO AedpuumTom cynbdUTOKCUAA3bl NPU HapyLlleHUn obmeHa
cepbl. BMecTe ¢ TeM OHO CONPOBOXKAAETCA PUTMAHOCTBIO MbILWL, 1 YMCTBEHHOI OTCTano-
cTbto. Mpy gaHHOM 3aboneBaHMM NauueHTbl peako KusyT 6onee 5 net [1].

’K) CmelleHre XxpyCTanmKa ConpoBoOXAaeT elle 2 HacneACcTBEHHbIX CUMHAPOMa: dnep-
ca — lannoca n Ctuknepa. lNocnegHuin CUHAPOM, KPOMe TOro, XapaKTepmnayeTca onacHom
OTCNOWKON ceTyaTKu [4, 6, 7].

OpHako Kak B 3apybeXxHoi, Tak U B 0OTeUeCTBEHHOW NuTepaType He Tak MHOro nyonu-
Kauuni 0 NpUMeHeHNN COBPEMEHHbIX METOZIOB BU3yanu3aLmm rnasHoro abnoka npu Asyx-
CTOPOHHEN 3KTONUU XpycTannka.

B LIEJTb NCCJIEOOBAHUA

OnucaTb pe3ynbraTbl yNbTPa3BYKOBOro UCCeOBaHWA NaumMeHTa C NONHON ABYXCTO-
POHHeN 3KTonnen XpycTanmka.

B kauecTBe nnnocTpauuny npeacrasnaem COOCTBEHHDI KIIMHUYECKUIA CnyYali, rae C Lue-
nblo BepudMKaLMmn ArarHo3a naumeHTKe BbINOHEHO YbTPa3ByKOBOE 1cCiefoBaHMe rnas.

B KJIMHNWYECKOE HABNKOOEHWE

MNaumeHTKa K., 60 net, o6paTtnnacb B OIr6HY «HUUIG nmern M.M. KpacHoBa» B 2024 T.
Mo NoBoAy NOCTENEHHOIO CHUMXEHUA OCTPOTbI 3peHUs, bornblue 3a nocnenHun roa. Mauu-
eHTKa obpaTmnacb AnA peLleHns Bonpoca o nepecaake porouLbl Ha 06omx rnasax.
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Visus: npasoro rna3sa 0,01 H/Kopp.; NeBOro rnasa — ABWKeHWEe PYKN Yy nnua, H/Kopp.

BHyTpurnasHoe pasnerve (BI): npaBoro rnasa — 64,4 MM pT. CT.; Ne€BOro rnasa -
44,2 MM PT. CT.

AHamHe3 3aboneBaHuA: 3aKanbiBaeT B oba rnasa Tmmosnon 2 p/a, 6uMaHoKc 2 p/a,
[op30nT 2 p/a, cTunnasuT 2 p/a.

BpoxaeHHbI NTO3 BepxHero Beka. BpoxpaeHHasa aHupuaua. Maykoma obowx rnas ¢
2004 r. 2004 r. — aHTUrNayKoOMHas onepauua Ha oba rnasa. 2021 r. — TpaBMa NleBoro rnasa
BeTKoW (ambynaTopHoe neuyeHue).

Mpun 6MOMMKPOCKONUK: MONOXKEHME a3 B 0pbute ¢ 06enx CTOPOH NpaBUSibHOE, ABU-
XeHuvie oboux rnas B NoHOM obbeme, rnasHas wWwenb ¢ 06enx CTOPOH CyXeHa, CMblKaHne
BeK NoJsiHoe. 17103 BepxHero Beka ¢ 06enx ctopoH. CnesoteyeHuna HeT. KOHbIOHKTUBaNbHasA
UHBEKLUMA yMepeHHas, NaToIorMyeckoro otaensaemoro Het. Porosuua cdepryHas, Totanb-
Hoe NOMyTHEeHMe C BacKynsapu3auunei. Mmybxenexaluve cpefibl He MPOCMaTPUBAIOTCA.

MauneHTKe 6bI10 PpeKOMeH0BaHO: cOONOAEHNE MMNOTEH3MBHOIO PEXKNMA, YBNaMXHA-
IoLne Kannu, ganTenbHo.

WNHcTpymeHTanbHas guarHoctuka: Y3M-o63opHas axorpadua rnas, OU, KYCM.

KoHcynbTaumm cneunanmcToB: KOHCYNbTaLnA B OTAEIEHUN NaToNormm porosubl (pe-
LIeHVe BOMpOCa O LiefIecoobpas3HOCTM XMPYPrNYeCcKoro fieueHns), KOHCynbTauus B otae-
NeHNN rnaykombl (yTOUHEHNE TaKTUKN BeeHNsA).

MauneHTKke ObINO MpoOBefeHO YNbTPa3BYKOBOE LMPPOBOE BbICOKOYACTOTHOE Ce-
poLLKanbHOe CKaHNPOBaHWE, KOTOPOe OCYLLECTBAANN Ha Y3-AMarHOCTUYECKON cucteme
Voluson E10 B B-pexume (gatumkn ML 6-15-D, L8-18i-D), a Takke B 3D-pexxumax LiBeTOBO-
ro 4ONNepoBCKOro KaptTuposaHusa (aatumk RSP6-16-D).

YnbTpa3ByKoOBOe McCnefoBaHre NpoBoAnIM B CTaHAAPTHOM FOPM30OHTaIbHOM MOJIO-
MEHNN NauMeHTa nexa Ha CrvHe, C 3aKpbITbiIMK rna3amun, UCKIoYana faBneHne gaTymkom
Ha rnasHoe A610Ko. B KauecTBe KOHTaKTHOW Cpefbl NCMONb30BaIM KOHTAKTHbIN refb AnA
YNbTPa3ByKOBbIX UCCNIefOBaHUNA.

B npouecce nccnepoBaHma NpoBoANIY CKaHUPOBaHMeE NepefHero oTaena rnasa, cre-
KNOBUAHOrO Tena, CybBMTpeanbHOro NPoCTpaHCTBa, CeTYaTKK, Xopuouaen, CKnepbl rnas-
HOro A6N0Ka B HECKOMbKUX NMPOEKLUUAX: TOPMU3OHTaNbHONM (aKCManbHOM), NpoxoaaLei
uepes nepefgHUn OTpe3oK rnmasa (porosuLy, XpycTanuk), CTEKNOBMAHOE Teno, 06010UKM
rnasa (cetyartka, Xopuoungen); BepTUKaabHOM (CarnTTanbHON), MpoxoaAllen yepes nepea-
HUIA OTPe30K rnasa (porosuuy, XpyCcTanuk), CTeknoBuaHoe Teno, o6onoukm rnasa (cetyat-
Ka, xopuowuges).

Y3W-gatunkn pacnonaranm BepTMKanbHO, TOPM30OHTAIbHO M B KOCbIX HamnpaBieHuAX
Ha 3aKpbITOe BepxHee BeKO Npu B3rnAge nauneHTky NpAamo (Hag ueHTpanbHON 30HOM po-
roBuLbl).

Ha nepBom 3Tane npoBoaunm o63opHyto sxorpaduio rnasHoro A610Ka C NOMOLLbIO
NIMHENHOro N KOHBEKCHOro aatumkos (ML 6-15-D, L8-18i-D) — Busyanusnposanu aHaTto-
MoO-Tonorpadpuyeckme CTpyKTypbl rnasa B pexrmMe cepoi Wwkanbl. icnonb3oBanu pasnunu-
Hble Noka3saTtenu Koo duureHTa obLLero ycuneHus ynbTpassyka Gain. Bbicokne 3HaueHun
Gain ycTaHaBnuBanu Ana nydllen Bu3yanmsauuu CTEKNOBUAHOrO Tena, CpeaHue — ana
OLIEHKM NaTOSIOrNYeCKNX N3MeHeHU 3afHEro nosntca rnasa.

MonyyeHHble 3Xorpammbl MO3BONMAN OLIEHUTb COCTOAHME POroBMLbl, NepeaHen Ka-
Mepbl rnasa, SKTOMMPOBAHHOIO XPYCTasnnKa, COCTOAHMNE CTEKNOBUAHOMO TeNa, ceTyaTky,
xopuougen (puc. 1).
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Bo3moxHoCTN Y3-nccneposaHuna Nnpu ABYCTOPOHHEN SKTONWM XpyCTannKa: KNMHUYECKUI Cyyan

Mpasbini rnas

BHyTpurnasHble 060nouKkm (ceTuaTka, xoprmounaen) npunexar Bo Bcex otaenax. Totasnb-
HaA 30CT, nogxaTas Knepeau. B cTeknoBngHOM Tene BU3yanusnpyloTca rmnepaxoreHHble
NomyTHeHuA. B peTpoBMTpeanbHOM MPOCTPaHCTBE BU3YaNnn3MpyeTca MHOXeCTBEHHas
MenkogmcnepcHas «s3ecby. Apakua. JucnoumpoBaHHbIN XpyCTanuk BU3yanusnpyeTca B
npoekuun 7—-8 4acoBs Ha rnasHom gHe. [pv npoBefeHN KUHETMYECKOW NPobbl XpyCcTanmk
nofBwkeH. B npoekunn xpycrtanuka BU3yanusmpyoTca Bblpa)KeHHbIe rMnepaXoreHHble
nomyTHeHuA. TonwmnHa xpycranmka 6,0x8,0 mm.

JleBbill rNas

BHyTpurnasHble o6onoukm (ceTuaTka, xopmouaen) npunexar Bo Bcex otaenax. Totanb-
HaA 30CT, noaxaTas Knepegu. B cTeknoBngHOM Tene BU3yanusnpyloTca rmnepaxoreHHble
NomyTHeHuA. B peTpoBMTpeanbHOM MPOCTPaHCTBE BU3YaNnn3MpyeTca MHOXeCTBEHHas
MenkogmcnepcHas «s3ecby. Apakua. JucnoumpoBaHHbIN XpyCTanuk BU3yanusnpyeTca B
npoekuun [3H, npy npoBefeHUN KMHeTUYeCcKo Npobbl HenoaBueH. B npoekunmn xpy-
CTaNKa BM3Yyanum3npyloTca Bblpa)KeHHble rMnepaxXoreHHble NoMyTHeHuA. TonwmHa Xpy-
cTanuka 5,9x9,2 mm.

Ha BTOpOoM 3Tane nposoannu TpexmepHoe Y3-uccnegosaHume rnasHoro abnoka. na
3TOrO UCNoJb30Banu 06beMHbIN AaTunk RSP6-16-D. NoBepXHOCTb faTurKka Obina opueH-
TUPOBaHa, Kak 1 NpU ABYMEPHOM CKaHNPOBaHWMW.

Wcnonb3oBaHne o6bemHol axorpadum no3Boanao NpoBecTy NogPo6HbIA aHanms3 co-
CTOAHMA BHYTPEHHUX CTPYKTYp rna3Horo abnoka. Bocnponssogumoe ob6bemHoe n3obpa-
XeHue rnasHoro A610Ka MoXeT H6bITb OCMOTPEHO C Nto6OI CTOPOHBI. B faHHOM KnuHMYe-
CKOM Cnyyae NpoBefeH aHanm3 naumeHTa C BbIBUXOM XPYCTajivKa B CTEKIOBUAHOE TeNlo n
OCNIOXHEHHOW KaTapaKTtom (puc. 2, 3).

Puc. 1. BbiBUX XpycTanuka B CTeK/10BuAHOE TeNno (npasbiii N NeBblil ras). Pexxum cepoii WwKanbl.
AKcnanbHasa NNOCKOCTb CKaHMpOBaHUA. Busyanusmnpylorca: orcnoeHHas safHAA ruasongHas
mMeM6paHa, CTeKNOBUAHOE TeNO N ANCIOLMPOBaHHbIE XPYCTaNuNKn

Fig. 1. Dislocation of the lens into the vitreous body (right and left eyes). Gray scale mode. Axial
scanning plane. Visualized: detached posterior hyaloid membrane, vitreous body and dislocated lenses
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Puc. 2. TpexmepHasa 06bemMHasA NOBEPXHOCTHAsA PEKOHCTPYKUNA nonycpepbl NpaBoro rnasHoro A6noka
n npogonbHoro Y3-cpesa sputenbHoro Hepsa. Ha rnasHom gHe Busyanusmupyerca 4ucnoLunpoBaHHbIN
XPYyCTanuK € BbipaXKeHHbIMM rMNep3XoreHHbIMU NOMYTHEHUAMU

Fig. 2. Three-dimensional volumetric surface reconstruction of the hemisphere of the right eyeball and
longitudinal ultrasound section of the optic nerve. A dislocated lens with pronounced hyperechoic
opacities is visualized on the fundus

Puc. 3. TpexmepHasa 06beMHasA NOBEPXHOCTHasA PEKOHCTPYKLUUA nonycdepbl neBoro rnasHoro A6noka
1 npogonbHoro Y3-cpesa sputenbHoro Hepea. Ha rnasHom gHe Busyanusupyertca AUC/IOMPOBaHHbIN
XPYCTanuK ¢ BbipaXXeHHbIMU rnepaxoreHHbIMU NOMYTHEHUAMUN

Fig. 3. Three-dimensional volumetric surface reconstruction of the hemisphere of the left eyeball and
longitudinal ultrasound section of the optic nerve. A dislocated lens with pronounced hyperechoic
opacities is visualized on the fundus
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Ha 3XOorpamme npenctaByieHO |/|3o6pa>KeH|/|e nonycd)epbl rnasHoro A6sokKa ¢ HaxoaA-
LWMMCA Ha Ma3HOM AHe XPYCTa/IMKOM C Bblpa*XeHHbIMW KOPTUKaJIbHbIMU U AAePHbIMA MO-
MYTHEHUAMWN. npl/l ABUXEHNW TNa3HOro Abnoka XPyCTaJiMK Ha NpaBOM a3y MeHAET CBOE
NOoNoXeHne Ha NMa3HOoM AHe, Ha NeBOM Ma3y He MeHAET CBOETro NMOJIOKEeHUA.

B 3AKJ/TIOYEHWE

B npaHHOM cNnyvyae anarHos 6bln NOCTaBNeH Ha OCHOBaHMWK yJ'Ipra3B)/KOBOI7I KapTWHbI,
TaK KakK Od)TaﬂbMOCKOI'IVILIECKVI 6bina BMAHaA TONTbKO KOHBIOHKTMBA (ymepeHHaﬂ KOHDBIOH-
KTUBaJIbHasA NHbeKLUUA) 6e3 naTonornyeckoro oTAaenAemMoro 1 poroemua C TotaiibHbIM Mo-
MYTHEHUNEM U BaCKyJ'IFlpI/I3aLLI/IEIZ. I'ny6>|<ene>KauJ,v|e cpepbl He NpoCMaTpuBanCb.

anI nposegeHMn Y3-nccnegoBaHuA rnasHoro A6noka 6bina BU3yannsnpoBaHa ABY-
CTOPOHHAA SKTONNA XPYCTAaTNKOB. YuntbiBas BCe BbILWEN30KEHHOE, MOXHO cienaTb Bbl-
BOJ O TOM, YTO Y3-nccnegoBaHume ABNAETCA e4MHCTBEHHbIM METOAOM ANA BepI/Id)VIKaLI,VII/I
ANnarHo3a 3KTonunm XpycTtanmka npun HEMNPO3payvyHOCTN ONTUYECKUX Ccpea.
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MWHUCTEPCTBO 3AD: aHeHna Pecnybnuku benapyck

AWATHOCTUKA W JIEYEHUE
NALUEHTOB (B3POCJ10E HACENEHUE)
C BOJIE3HAMMU IMA3A

W Er0 NPUAATOYHOI 0 ANMAPATA

KNUHWYECKWIA NPOTOKON

MUHCK
<MpotheccHoHantHble H3gaHua»

HacToawumin KNMHWYeCKnii NPOTOKON YCTaHaBNMBAEeT obLwmne TpeGoBaHnA K 06bemy
OKa3aHWA MeNLMHCKOW NOMOLLYM B amMBYNaTOPHbIX M CTaLMOHAPHbIX YCNOBUAX
nauveHTam (B3pocsoe HaceneHvie) C GoNe3HAMM rMasa 1 ero NpPUAATOYHOTO annapara.

MpepHazHaueH AnAa Bpavei-odTanbmMonoros, Bpayein obLell NpakTuKK, Bpauei
CMEMHbIX CMeLanbHOCTEN, OPraHX3aToOPOB 34PaBOOXPAHEHNA, KNUHNYECKIX
OpAVHATOPOB, CNyLUaTeNen KypCcoB NOBbILLeHWs KBanupuKalui 1 nepenoprotToBKku,
npenofasatenei 1 CTyeHTOB MeAULIMHCKIX YUpexaeHnii obpa3oBaHuA.




KOI'OA Y BAC
ECTb BCEIO
O4WH LWAHC,
MCMONb3YNTE
Er0

(LutrkonuH 500 mr Ne30)

Kontponupyer noBpexaeHue...
BO3BpalyaeT Hagexay

Bo3MOXHOCTH NpUMEHEHHsA

i B 0(hTanbMOJNIOrHYECKOM NPaKTUKE:
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- He Tpebyet KOppeKTHPOBKYM 103bl Y NOXMUNbIX
NaUWeHToB

* 0OTnyckaetcs U3 anTek 6e3 peuenta Bpaya
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