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[loporue konnern, goporune gpy3ba!

MNepepn Bamu nepBbii HOMep »KypHana «OdTanbmo-
noruAa BoctouHaa EBpona» B HacTynusluem 2025 roay.
HecmoTpsa Ha cylecTBeHHOe orpaHuyeHre BO3MOXHO-
CTe MeXAyHapogHoro obleHna B nocnegHue rogol,
OCTaeTCcA 1 NocTynaTesibHO pa3BmBaeTca cpepa Hallero
B3aMMOAENCTBMA — Halla 3aMevaTenbHasa cneuuanb-
HOCTb 1 ee NO3UTMBHbIE JOCTUKEHUA!

M TO, UTO B 3TO HEMPOCTOE BPeMA »KypHasn ycnewHo
NpoAomKaeT cBoto paboTy No MHGOPMUPOBAHNIO K-
poKol odTanbMOSIOrMUYeCcKon 06LLEeCTBEHHOCTU O TaKMX
[OCTVXeHMAX, — 3TO Be3ycrioBHaA 3acnyra Bcex aBTo-
poB, onybnNKOBaBLUNX Ha ero CTpaHuuax pesynbTaTbl
CBOWX NCCNefoBaTeNbCKMX PaboT.

Kaxgbi yntatenb HangeT 34ecb JOCTOBEPHYIO UH-
dopmaumio no Bcem pasgenam o¢pTanbMONOrMn: UC-
CleloBaHVA 3TONAaToOreHesa, onMcaHnA ocobeHHoCTeln
KIIMHWNYECKMX NPOABIIEHNI KaK YacTO BCTPEYalOLWMXCA,
Tak 1 peaknx Gopm NaTonornv opraHa 3peHuns, He me-
Hee aKTyasibHbIX, OAHAKO, ANA KINHNYECKOW NPaKTUKM.
Bonbluoe BHMMaHMe TakXe yAeneHO HOBbIM MeToAaM
neyeHms 3aboneBaHwii rnas, payMoHanbHOMY Bbl6opy
KOHKPETHOro MeTofa C y4eTOM OFPOMHOrO MX pa3Ho-
06pasunA B Halle KNMHUYECKOW NpaKTrke, pa3paboTke
anropuTMOB NeYeHus.

Dopmbl NpeAcTaBieHNa Taknx maTepuasnios — opu-
rMHanbHble uncCCcnefoBaTesibCkue CcTaTby, Ciayyan u3
KIMHWYECKON NPaKTUKK, 0630pbl dyHAAMEHTANIbHBIX U
HayU4HbIX KIMHUYECKNX UCCNIeOBAaHUN — B COBOKYMHO-
CTV OTpaX<aloT COBPEMEHHbIE HanpaBneHna Pa3BUTUA
odpTanbmonorum 1 oboralatT Halwm NpopeccroHanb-
Hble 3HaHWA.

B cuny 3tnx o6CTOATENbCTB KaXKAbI HOMep Halue-
ro XypHana — 3TO o4YepefHOMN NOCTynaTeNbHbIN War B
KauyecTBeHHON WMHGOPMALMOHHON MOAAEPXKKE LWNPO-
KoM 0dTanbMONOrMyeckon obLecTBeHHOCTU. Bbicokuin
HayuHbI YpOBeHb CTaTel ypHana «O¢Tanbmonorusa
BocTouHasa EBpona» 3akoHOMepHO MpuBeKkaeT BHUMa-
HVe HayuHblX PaboOTHMKOB W MPaKTUKYOLWUX Bpayen-
odpTanbmMosIOroB faneko 3a npefenamu Hawmx CTpaH.
Bynem 6nunke Ha CTpaHMLax Halero xypHana!

B.B. bpxxeckui,

3aBegyownii Kapegpon odTanbmonorum

®rbOY BO «CaHKT-lMNeTepbyprckmin rocyaapCTBeHHbIN
neanaTpUYecKnii MeANLNHCKNA YHUBEPCUTET»

MwuH3gpasa Poccnn, BOKTOP MeANLMHCKMX HayK, Q/Q/(f
npodeccop
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Pesiome

Lenb. MNpoaHanusnpoBatb 1 0606WNTb HapaboTaHHble faHHbIE O BO3MOXKHbIX OLUMOKAX
npu nposegeHnn OKT-AnarHOCTMK/ NEePBUYHOMN OTKPbITOYrOSIbHOW NayKoMbl C YY4eTOM
KNUHNYECKON XapaKTepuCTUKN rayKOMHOro npoLecca.

Matepuanbl n meToabl. B uccnenoBaHme 6binm BKAOUYEHbI 48 nuu, UTo cocTaBuio 94 rna-
3a, cpegHun Bospact — 51,00 (47,00; 56,00) roga.

B 3aBMCMMOCTY OT HaNMUMA UK OTCYTCTBUA MNAayKOMbl BCE NMauMeHTbl 6bliv NogesieHbl Ha
ase rpynnbl: 1 un 0.

lpynna 1 - 32 naumeHTa C HayanbHOW CTaguel rnaykombl (63 rnasa), cpefHUIM BO3pacT —
53,00 (48,00; 56,00) roga, 8 My»umnH 1 24 eHWwmHbI. Bce naumeHTbl menn nogreep<ae-
HWe AmarHosa B rf1ayKOMHOM KabuHeTe ropoackoro ohTanbMOoNIOrMyeckoro KOHCybTa-
TUBHO-AMArHOCTUYeckoro ueHTtpa ¥3 «3-a [Kb um. E.B. KnymoBa» r. MrnHcKa.

lpynna 0 — 16 3popoBbix nuy (31 rnas), cpegHun Bospact — 49,00 (46,00; 56,00) roaa,
3 MY>KUMH 1 13 XKeHLWNH.

NccnepgoBaHve NpoBOAUIOCh Ha CMEKTPAIbHOM OMTUYECKOM KOrepeHTHOM ToMorpade
Optopol-REVO 80 (SN: 1551451/T).

PesynbraTtbl. [peBanupytollee 60nbWNHCTBO nonyyeHHbix OKT-nokasatenei y naymnex-
TOB C [MIayKOMOW HaXOAUIOCh B 3efIeHON 30He, YTO NPU NePBUYHOM OCMOTPE MOXKHO 6blIS10
pacueHnTb Kak Hopmy. OfHaKo cpaBHeHMe nccneayemMblx Nokasartenen C TaKOBbIMU Xe B
rpynne 340pOBbIX SINLL BbIABWIO CTAaTUCTUYECKM 3HAUMMbIE pa3nnyms (o oobemy SKCKa-
BaLWM, TOMLWMHE CJI0S1 HEPBHbIX BONIOKOH B CPeAHEM N HUXKHEM CEFMEHTE, BCEM MOKa3a-
Tenam TonwmHbl Komnnekca «NFL + GCL + IPL»). OTo foKasbiBaeT Heob6xoanMmMocTb 6onee
[leTaNIbHOro M3y4YeHrsA BONPOCa C LeNibio n36eXKaHnsA 4MarHoCTMYeCcKmx oWwmnobokK.
BbiBogbl. 1. HecmoTpAa Ha KaxKyllykca npocToTy BbinonHeHua OKT-gnarHocTukm
npu NepBUYHON OTKPbITOYrOSIbHOW FMaykome, BaXHO CTPOro BbiMOMHATb TEXHOMOMMIO
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OpyruHanbHble MccneaoBaHns
Original Research = ™

nccnefoBaHuA, NMOMHUTb O BO3MOXHbBIX MHOMBUAYaANbHbIX 0COBEHHOCTAX aHaTOMUK
ANCKa 3pUTENbHOIO HepBa U CETYATKW, 3HAHNE KOTOPbIX NMO3BOJIAET n3bexkaTb oWNHOK
npn nNcnonb3oBaHUN OaHHOrNoO MeToAa, YTO NOBbIWAET YPOBEHDb paHHe|7| ANarHOCTUKN
rNayKOMbl 1 Ka4eCTBO KU3HW NalNEHTOB. 2. Bynymee metoga OKT-gnarHoCTrKkm cBA3aHo C
VIHTerpaLI,VIEVI B VICKyCCTBEHHbII7I NHTENNEKT, pa3pa60TKO|7| cnednanbHOro NnporpaMmmHoro
obecneueHunn ana 6bICTpOFO 0ODBbEKTMBHOrO aHanMn3a pe3ynbraTtoB nccnenoBaHunm, UTo OT-
KpbIBae€T 3Ha4YNTENIbHbl€ BO3SMOXHOCTW B ANArHOCTUKE N NeYeHUN TrNayKOoMbl.
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Abstract

Purpose. To analyze and summarize the data obtained taking into account the clinical
characteristics of the glaucoma process on possible errors in OCT diagnostics of primary
open-angle glaucoma.

Materials and methods. The study included 48 individuals, which amounted to 94 eyes,
with an average age of 51.00 (47.00; 56.00) years.

Depending on the presence or absence of glaucoma, all patients were divided into two
groups: 1 and 0.

Group 1 included 32 patients with the initial stage of glaucoma (63 eyes), an average age
of 53.00 (48.00; 56.00) years, 8 men and 24 women. All patients had a confirmation of
the diagnosis in the glaucoma department of the city ophthalmology consultative and
diagnostic center of the State Health Institution "3rd City Clinical Hospital named after
E.V. Klumov" in Minsk.

Group 0 included 16 healthy individuals (31 eyes), average age 49.00 (46.00; 56.00) years,
3 men and 13 women.

The study was conducted on a spectral optical coherence tomograph Optopol-REVO 80
(SN: 1551451/T).

Results. The overwhelming majority of the obtained OCT indices in patients with
glaucoma were in the green zone, which could be considered normal during the initial
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Bo3moxHble ownbkm npu nposeaeHun OKT-AnarHOCTMKM NEPBUYHOI OTKPbLITOYTOIbHOW FNayKOMbl

examination. However, a comparison of the studied indices with those in the group of
healthy individuals revealed statistically significant differences (in excavation volume,
nerve fiber layer thickness in the middle and lower segments, all indices of the thickness
of the "NFL + GCL + IPL' complex). This proves the need for a more detailed study of the
issue in order to avoid diagnostic errors.

Conclusions. 1. Despite the apparent simplicity of performing OCT diagnostics for
primary open-angle glaucoma, it is important to strictly follow the research technology,
remember possible individual features of the anatomy of the optic nerve and retina,
knowledge of which allows you to avoid errors when using this method, which increases
the level of early diagnosis of glaucoma and the quality of life of patients. 2. The future of
the OCT diagnostic method is associated with integration into artificial intelligence, the
development of special software for rapid objective analysis of research results, which
opens up significant opportunities in the diagnosis and treatment of glaucoma.
Keywords: glaucoma, OCT, glaucoma diagnostics, optic nerve head

B BBEAEHWE

[naykoma ABNAETCA XPOHWUUYECKMM HEMPepbIBHO Mporpeccupyowmm 3abonesaHmem,
KOTOpOe Mpu NO3[HEN ANarHOCTMKE 1 OTCYTCTBUM afeKBaTHOMO leyeHns 6bICTPO NpuBo-
OUT K cnenote. IMEHHO NO3TOMY BaXXHO OOHapyXuTb 3aboneBaHvie Ha paHHEN cTaguu,
yTOObI KaK MOXKHO PaHblLEe NPUHATL MePbl MO HOPMaNM3aLuny BHYTPUIIa3HOTO AaBJeHNs
C LeNblo cOXpaHeHUsA 3puTesibHbIX GyHKUMIA. OfHNM U3 OCHOBHbIX METOAOB PaHHeW Ana-
FHOCTUKIM FNayKOMaTO3HOMO NOBpeXAeHNA ABAAETCA ONTUYeCKasa KorepeHTHaa Tomorpa-
¢ua (OKT) ceTyaTkn 1 ancka 3putenbHoro Hepsa ([3H) [1, 2]. imeHHO ¢ nomoLbto 3Toro
METOZla MOXHO Ha PaHHMX 3Tanax 3anofo3puTb Hannuve 3aboneBaHnsa 1 BNOCIeLCTBIM
OTCNEXMBATb AMHAMMWKY NPOrpeccnpoBaHus. [o3ToMy BaXKHO 3HaTb O BO3MOMHbIX OLING-
Kax 1 norpewHocTAx npu nposegeHun OKT ceTyaTkn 1 3pUTENBHOIO HEPBA, YTOObI 13-
6exaTb rMNepANarHOCTUKN MM He MPOMNyCTUTb BaXKHble U3MEHEHWS, XapaKTepHble Ans
rMayKkoMHOro npouecca. SToOMy BONPOCY NOCBALLEeHa AaHHaA CTaTbA.

B LIEJ1Ib NCCNEOOBAHUA

MpoaHanu3npoBaTh 1 0606WMTb HapaboTaHHbIE AaHHbIE O BO3MOMHbIX OLUMGKax npu
nposeaeHun OKT-AnarHoCTMKN NepBUYHON OTKPbITOYrOfIbHON rNayKoMbl C y4eTOM Knu-
HNYECKOWN XapaKTePUCTMKM FayKOMHOro npotiecca.

B MATEPWAJ1bl N METO/bI

B nccnepoBaHme 66111 BKOYEHDI 48 NnL, YTO COCTaBUNo 94 rnasa, CpefHUn Bo3pacT —
51,00 (47,00; 56,00) ropa.

[nAa paHHbIX, NOAYMHAIOLLMXCA 3aKOHY HOPMasibHOro pacnpefenieHns, NCcnosb3oBa-
nacb 3anuch, rge X+1,96-SE, Me50 [LQ25; UQ75] AN 95%. O6paboTka CTaTUCTUUYECKUX
JaHHbIX BbINOJIHEHA NPU NoMoLWM Nporpammbl Statistica 8.0, Statistica Soft Inc (USA), Ser
N2 31415926535897. KpuTnuecknin ypoBeHb 3HaYMMOCTI NMpu NPOBepKe CTaTUCTUYECKUX
rmnotes npuHMmanca pasHboim p<0,05.

WccnepgoBaHve NpoBOAMIOCh Ha CNEKTPaIbHOM ONTUYECKOM KOrepeHTHOM TOMOrpa-
¢de Optopol-REVO 80 (SN: 1551451/T).

10 "Ophthalmology Eastern Europe’, 2025, volume 15, Ne 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




OpyruHanbHble MccneaoBaHns
Original Research = ™

B PE3YJIbTATbl N OBCYXOEHUE

B 3aBUCMOCTM OT HaNUUMA NN OTCYTCTBUA MAayKOMbl BCe NaLMeHTbl Oblnn nogeneHsl
Ha ase rpynnbl: 1 n 0.

lpynna 1 - 32 nauymeHTa C HayasbHOW CTaguen rnaykombl (63 rnasa), cpegHUNn BO3-
pact - 53,00 (48,00; 56,00) roga, 8 My>UuH 1 24 XeHLWMHbI. Bce maumneHTbl nmenn nog-
TBEPXK/EHe AnarHo3a B rnaykoMHOM KabrHeTe ropofckoro odTanbMOoIornyeckoro KoH-
CynbTaTUBHO-ANAarHocTnueckoro ueHTpa Y3 «3-a NKb nm. E.B. Knymosa» r. MuHcka.

lpynna 0 - 16 3goposbix nuy (31 rnas), cpegHmin Bospact — 49,00 (46,00; 56,00) roaa,
3 MY>KUMH 1 13 KeHLWNH.

CTaTMCTUYECKM 3HAUYMMOW PasHULbI MeXay rpynnamu no Bo3pacTty oOHapyXeHO He
6b110 Ha ypoBHe U=763,0; p=0,08.

[na paHHoro nccnefoBaHna Hpanncb NokasatTenu cTpykTypHoi OKT:

o6Lwan niowaab AncKa 3putenbHoro Hepsaa (disc area);

06bem aKcKaBaumm (cup volume);

obliee cooTHolleHMe 3KcKaBauum K 13H (C/D);

BEPTMKaNIbHOE COOTHOLWEeHMe 3KcKaBauum K 3H (C/D v);

ropn3oHTaNbHOEe COOTHOLWEHMe 3KcKaBaumm K 3H (C/D h);

CpefHAa ToNWMHa oA HepBHbIX BoIOKOH (CHB, NFL);

TOJILYMHA CJ10S1 HEPBHbIX BOJIOKOH B BEPXHEM CErMeHTe;

TOJILYMHA CJI0S1 HEPBHbIX BOJIOKOH B HUMHEM CErMeHTe;

cpepHAa TonwmnHa Komnnekca «CHB + cnol raHrmmosHbix kneTtok cetyatkm (MKC) +
BHYTPeHHUI nnekcndopmHbii cnow (BMC)» («NFL + GCL + IPL»);

TonwwmHa «NFL + GCL + IPL» B BepXxHeMm cermeHTe;

TonwmHa «NFL + GCL + IPL» B HIKHEM CErMeHTE;

MUHUManbHas TonwmHa «NFL + GCL + IPL».

pynnbl He oTAYanNUCb Mexay coboi No obLen NoLwaamn AMCKa 3pUTENIbHOro HepBa
Ha yposHe U=956,0; p=0,87. OHa cocTtaBuna 2,21 [2,02; 2,71] mm? B rpynne 1 u 2,3 [2,05;
2,651 mm? B rpynne 0.

HecmoTps Ha ogmnHaKoBbI BO3pacT obcnegyembix 1L, OAMHAKOBYO 00LLyo NnoLwaab
[O3H, otmeyanucb pasnuuma mexagy rpynnamy nauneHToB € rnayKoMOW 1 340POBbIMU -
Luamu Mo cnegyowmm nokasatensam:

B o ob6beMy >3KcKaBauum Ha yposHe U=601,0; p=0,008; oH coctaBun 0,14

[0,06; 0,32] mm? B rpynne 1 1 0,07 [0,02; 0,15] mm3 B rpynne 0;
® o o6LemMy COOTHOLeHMIO SKcKaBaumn K [3H Ha yposHe U=631,5; p=0,009; uto co-

ctasumno 0,32 [0,23; 0,46] B rpynne 11 0,23 [0,12; 0,35] B rpynne O;
® 0 06Llel ToNLMHE CNoA HEPBHbIX BOMOKOH Ha ypoBHe U=676,5; p=0,02; uto cocTa-

Bvno 123,00 [114,00; 131,00] um B rpynne 1 n 129,00 [122,00; 138,00] um B rpynne O;
® [0 TO/IWMHE CNOA HEPBHbIX BOSIOKOH B HMXHEM cermeHTe Ha yposHe U=601,5; p=0,003;

OHa coctaBuna 143,00 [129,00; 156,00] um B rpynne 1 n 154,00 [112,00; 120,00] um B

rpynne 0;
® o cpegHen TonwmHe komnnekca «NFL + GCL + IPL» Ha ypoBHe U=338,5; p<0,005; ko-

Topad cocTtasmna 93,00 [86,00; 111,00] um B rpynne 1 1 115,00 [112,00; 120,00] um B

rpynne 0;
® o TonwumHe komnnekca «NFL + GCL + IPL» B BepxHem cermeHTe Ha yposHe U=373,0;

p<0,005; oHa coctaBuna 93,00 [86,00; 112,00] um B rpynne 11 114,00 [111,00; 119,00]

pum B rpynne 0;
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®  no cpepHen TonwuHe komnnekca «NFL + GCL + IPL» B HUXHem cermeHTe Ha ypoB-
He U=294,5; p<0,005; oHa cocTtasuna 93,00 [86,00; 110,00] um B rpynne 1 1 115,00
[113,00; 121,00] um B rpynne O;
® N0 MUHMManbHom TonwmHe komnnekca «NFL + GCL + IPL» Ha ypoBHe U=272,5; p<0,005;
OHa cocTasuna 51,00 [44,00; 63,00] um B rpynne 11 71,00 [65,00; 78,00] um B rpynne 0.
MpeBanupytollee 6onblIMHCTBO NonydeHHbIx OKT-nokasaTenel y nayMeHTOB C rnay-
KOMOW Haxo4unocb B 3efIeHON 30He (puc. 1), 4To NpK NEPBUYHOM OCMOTPE MOXKHO ObIIO
pacueHuUTb Kak Hopmy. OfHaKo CpaBHeHMe UccrieflyeMbixX NnokasaTenen ¢ TakoBbIMM e B
rpynne 340pOBbIX UL BbIABMIO CTaTUCTUYECKM 3HAUMMble pa3nnums (No obbemy sKCKa-
Bauwuu, TonwmHe CHB B cpefHEM 1 HUXKHEM CerMmeHTe, BCEM NOKa3aTeNAM TONLMHbI KOM-
nnekca «NFL + GCL + IPL»). 3To goka3biBaeT Heo6xogMMOCTb bonee feTanbHOro n3yyeHus
BOMPOCA C LeNblo N36exXaHUA AUAarHOCTUYECKMX OLWNOOK.

Puc. 1. Mpumep OKT naumneHTa c HayanbHON CTaguneil rnaykombl (Npasbiii rnas)
Fig. 1. Example of OCT of a patient with early stage glaucoma (right eye)
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MNpun nposegeHnn OKT-guarHocTnkn nsameHernui [13H BaxkHo yuntbiBaTh cnegyiowimne

napameTpbl:

1) pasmep 43H;

2) pa3mepbl 1 popMy HelipopeTuHanbHoro noacka (HPMM);

3) 0COBGEHHOCTUN CTPOEHMA CII0A HEPBHbIX BOSIOKOH CETYATKMY;

4) Hanuuune Aapy3, MUENNHOBbIX BONOKOH, KPOBOU3NNAHUI Ha [13H.

Pasmep [13H. BaxxHO NOHUMaTb, YTO KapTMHA Na3HOro AHa y Kax4oro yesoBeKa UH-
OvBMayanbHa Kak, Hanpumep, CTPYKTypa pagy>KHon 060M10UKN UM PUCYHOK Ha KOHUMKax
nanbues. YTobbl 0606wWKUTb faHHble no [3H n ycpefHUTh nccnefoBaHnaA B NONynaALmaAx,
[OVCKIN 3pUTENIbHOrO HepBa KnaccuduumpytoT B 3aBUCMOCTM OT pa3mepa [3, 4].
Knaccudumkauma 13H no pasmepy:

Manbin 13H <1,5 mm2.

CpepHun 13H 1,5-2,5 mm?,

Bbonbwon A3H >2,5 mm?.

JKcTpemanbHo 6onbwon [3H >4,09 mm?,

JKCTpemasnbHO ManeHbkuin 13H <1,29 mm2,

Ba’kHO 3HaTb, UTO NPU ManeHbKNX padmepax [3H pmck NponycTuTb NepBble rnaykoma-
TO3Hble U3MEHEH WA BbILLE, YEM NPU CPELHMX, TaK KaK HU3KOE COOTHOLLEHME SKCKaBaLuK
K QUCKY OIMBOYHO MOXET NPUHUMATBLCA 3a HopMmy. U HaobopoT, npu 6onbwmx [3H Bbiwe
PUCK rMnepamnarHOCTUKM rayKoMbl, Tak Kak MMeeT MecTo 60s1bLioe 3HaYeHne COOTHoLLe-
HMA 3KCKaBaumm K ancky. MNpu Hannuum 3H cpeHMX pa3mepoB, Kak MpaBuo, Taknx npo-
611emM He BO3HMKaeT.

MHorune coBpemeHHble annapatbl OKT no3BonAoT BPyYHY0 OTPerynnpoBatb rpaHu-
Ubl 4MCKa 3pUTENBHOIO HepBa ANa 6osee TOUHOM ANArHOCTUKN.

MauneHTbl, Yy KOTOPbIX AWCKM 3puUTeNIbHOro HepBa O6onblnx pa3mepoB (6onee
2,5 MM?), HaxofATCA B rpynne prcka no pasBUTUIO MayKOMHOW onTukoHenponaTtuu. Cne-
ZyeT NOMHUTb, UTO KONMYECTBO HEPBHbIX BOSIOKOH [13H y Bcex niogeli oguHaKoBo, HO Npw
66nbLMX pasmepax [3H ux nnowaab nepepacnpefeneHns yBenmunBaeTcs, YTo Npueo-
OUT K ymeHbLeHunio TonwmnHbl CHBC.

Tak»ke Ba)KHO MpaBuibHO onpegenuTb rpaHnubl [3H npu nposegeHun OKT. Ha nony-
UYeHHOM U306paKeHM UX ONPeSENAIOT NO PacnoNoXeHno membpaHbl bpyxa, uto Harnag-
HO NOKa3aHo Ha puc. 2.

Pasmep n popma HelipopeTtmHanbHoro nosicka (HPM). Mpu BusyanbHom ocmo-
Tpe n nposegeHnn OKT-uccnegosanuna 3H n nepunanunnapHom ceTyatkn Ha NnpeameT
rayKoOMaTO3HbIX M3MeHeHWI ncnonb3ytoT npasuno ISNT (Inferior — HUXHWKIA, Superior —
BepxHuMi, Nasalis — HazanbHbIN, Temporalis — TemnopanbHbI). B rnasax ¢ HayanbHbIMK
WX YMEPEHHO BblPaXXeHHbIMU MayKOMHbIMUW MOBpeXaeHuAMY notepa TkaHu HPI Ha-
6nofaeTca NpenmyLLeCTBEHHO B HUXKHE- 1 BEPXHEBUCOUHbIX cekTopax [3H. MNpu oueHke
HPIM npasuno ISNT MOXXHO MCNONb30BaTb TONBbKO ANA CTaHAAPTHbIX (1,5-2,5 Mm?) pas-
Mepos [3H. OTKnoHeHMe OT 3Toro Npasuna (bonblwne n maneHbkme [3H, «<kocon» Bbl-
xop [3H, pedpakuna B npegenax ot —6,0 o +6,0 AMonTpun) NnogpasymeBaeT HeoOXo-
OUMOCTb AaNbHenlero obcneaoBaHns NaUneHTa; He Bceraa nctoHyeHne HPIM o3Hauvaet
Hanuune rnaykomol [4, 5].

OCO6eHHOCTU CTPOEHUA CNOS HEpPBHbIX BOJIOKOH ceTyaTKu. B Hopme nocne
40 neT TONLWMHA C/IOA HEPBHbIX BOMOKOH YMEHbLLAETCA eXerofgHo Ha 5 Mkm [5]. bonb-
LUIMHCTBO COBPEMEHHbIX MPMOOPOB YUNTHIBAIOT STOT GpaKTOP M NPK aHanNU3e JaHHbIX JatoT

uhwn =
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Puc. 2. FpaHuupbl 13H Ha OKT (6enas cTpenka)
Fig. 2. Borders of the optic disc on OCT (white arrow)

yCpe[HEHHbI OTBET, COrflacHO BO3pacTy NnauueHTa. YctaHoBneHHbIl npodunb CHB ceT-
YaTKN CPaBHMBAIOT C TaKoBbIM B pedepeHTBHON 6a3e AaHHbIX. CHUXKEHME amnauTyAbl
unu pokanbHbI fedekT B Npodue 06bIYHO CBUAETENbCTBYIOT O FMayKOMHbIX M3MeHe-
HUAX.

Hanwnuue gpys, MnennHoBbIX BONMOKOH, KpoBounsnuaHuil Ha [13H. Jliobble ocober-
Hoctu [13H, BpoXaeHHOro nnm nprobpeTeHHOro xapakTepa (UCTOHYEHUS, YIIIOTHEHNSA),
BNUAIOT Ha pe3ynbTaT UCCIefoBaHUA 1 ABAAIOTCA BaXKHbIMW 1A AMArHOCTUKK. Hannune
OpY3 Y MMENMHOBBIX BOSIOKOH MOXET NPMBOANTDb K yTonweHunio 13H ¢ npoMmmHeHunen B
CTeKNOBMAHOE TeNOo, UTO 3aTPYAHAET OLEHKY dKCKaBaLmmn. KpoBousnmaHmna Ha [13H B Hop-
Me NPaKTMYEeCKM He BCTPEYAIoTCA 1, Kak NpaBuiio, ABAAIOTCA NPU3HAKOM HOPMOTEH3/OH-
HOW rnaykombl [5].

OrpaHuuyeHunsa B ncnonbsosaHum meroga OKT-guarHoctukun. Merton ontuyeckomn
KorepeHTHOIN Tomorpadum ABAAETCA BbICOKOMHPOPMATUBHBIM NPU BbIABNEHUN PAHHMWX
N3MeHEeHWI Pa3NnyHbIX 3a60neBaHNin Ha HayaibHOM YpoBHe. CTIOXKHOCTU B NPOBEAEHMN
JaHHOW AMArHOCTMKM BO3HMKAIOT NPU HapyLeHUN Npo3payHoOCTU ONTUYECKMX cpefd, B
TOM UMCie NP BblIPaXXeHHOM CUHIPOME «CYXOro rf1a3a», BbICOKMX aHOManusax pedbpak-
LK1, HUCTarme, mmraHum [6-91. B negnatpuyeckom npakTnke Npy NnepBUUYHON AMarHOCTU-
Ke rfiayKoMbl TakKe CyLecTBYT TPYAHOCTU 13-3a HeJOCTaTOYHOW 6a3bl JaHHbIX AnA Co-
NocTaB/IeHNA NONyYEHHbIX Pe3yNbTaToB ¢ pedepeHCHbIMU 3HAYEHUAMU U X MPABUNTbHON
WHTEepnpeTayuu.

B BbIBOJbl

1. HecmoTpa Ha KaxyLyyoca NpocToTy BbinonHeHna OKT-guarHoCcTnkn npy nepBuYHON
OTKPbITOYrONbHOWM rnaykome, BaKHO CTPOrO BbIMONHATb TEXHONIOMMNIO NCCNefoBaHNs,
NMOMHUTb O BO3MOXHbIX UHAMBUAYaSbHbIX OCOBEHHOCTAX aHAaTOMUN ANCKa 3pUTesb-
HOro HepBa 1 CeTYaTKK, 3HaHMEe KOTOPbIX NO3BONAET U3bexKaTb OWMOOK NpK UCMONb-
30BaHMM JAaHHOIO MeToAa, YTO NOBbILAET YPOBEHb PaHHEN AMarHOCTUKM MayKoMbl 1
KauecTBO WU3HW NaLNEeHTOB.
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2. byaywee metoga OKT-AnarHocTuKkm CBA3aHO C MHTErpaumen B UCKYCCTBEHHbIN NHTeN-
NeKT, pa3paboTKon cneymanbHOro NPorpaMmmMHoOro obecneyeHmsa ana G6olCTporo o6b-
€KTUBHOrO aHanm3a pe3ynbTaToB UCCNIef0BaHMWIN, UTO OTKPbIBAET 3HaUUTESIbHbIE BO3-
MOKHOCTW B UArHOCTUKE 1 NEYEHUN [NTayKOMbl.
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Pesiome

BBuay MHOrohakTopHOCTM 1 PacnpoOCTPaHEHHOCTU CJlyYaeB pPeLMANBUPOBaHUS NTepu-
rmyma npoBefeHo nuccnegoBaHue 91 nctopum 60ne3HN NaLMEHTOB C NITEPUTMYMOM, HAaXo-
OVIBLUMXCSA Ha nevyeHun B Y3 «[omenibcKas 0651acTHas creumnanm3npoBaHHas KIMHNYecKkas
6onbHMLa» ¢ 2019 r. go 01.03.2024. YacToTa peungmBrpoBaHna cocTasuna 46,15% cny-
yaes. B nepuog c 2019 no 2024 r. NOBTOPHO 06paTunnch 6 Yyenosek. OCHOBHbIM METOLOM
onepaTBHOrO BMeLlaTelbCTBa OKa3asncsa cnocob no Mak-PenHonbacy, ogHako Hanbonee
YacTo peunamBbl HAbNIAANUCH Y NALKMEHTOB, NMPOONEPNPOBAHHBIX METOLOM NCCEUYEHUA
TKaHW nTepuruyma. BoiBogbl uccnenoBaHus nNoguyepKmMBalT HEOOXOAUMOCTb KOMOVHM-
POBaHHOIO MNOAXOAA K NEYEHUI0 N PaCCMOTPEHNA afbloBaHTHOWN Tepanun AnA CHUKEHNA
YacToTbl peLnanBoB.

KnioueBble cnoBa: ntepurnym, nposouupyowme Gaktopbl, METOAbI IeUEHWs, peLan-
BMPOBaHMe, XNpypruyeckoe neveHne, agboBaHTHaA Tepanusa
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Abstract

Due to the multifactorial nature and prevalence of cases of pterygium recurrence, a study
was conducted of 91 medical histories of patients with pterygium who were treated at
the Healthcare Institution "Gomel Regional Specialized Clinical Hospital" from 2019 to
03/01/2024. The recurrence rate was 46.15% of cases. Between 2019 and 03/01/2024,
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6 patients re-applied. The main surgical intervention method was the McReynolds
method, but the most frequent recurrence was observed in patients operated by excision
of pterygium tissue. The findings of the study highlight the need for a combined approach
to treatment and consideration of adjuvant therapy to reduce the recurrence rate.
Keywords: pterygium, provoking factors, treatment methods, recurrence, surgical
treatment, adjuvant therapy

B BBEJEHWE

B nocnepHue gecatunetusi HabMOLAETCA NMOCTOAHHBIA POCT XPOHMYECKNX 3aboneBa-
HWIA 11133, BbI3BaHHbIA HECKONbKMMK GaKTOpaMu: YBeSIMYeHeM obbema 1 N3MeHEHNEM
cneunduKkn 3arpAHEHUs OKPYKatoLen cpeabl, U3MEHEHNEM COLMaNbHOro 06pasa Xuns-
HU YesioBeKa 1 ynyylleHneM MeTOAO0B AMarHOCTMKN. CnefgyeT OTMETUTb, YTO NTEPUTNYM
CTan OAHWM U3 Takux 3abonesaHui [1].

MepBble onvcaHus NTepurrnymMa BCTpeyatotcs 6onee 2500 neT Hazag. [peBHure erun-
TAHE N FPEKN NCMONb30BaNM Pa3fiNYyHbIe XMMUYECKNE KOMMOHEHTbI AN1A NPUTrOTOBNEHNA
«YyaoOeNCTBEHHbIX 3eN1», KOTOPble NPUKNaAbiBany K NOBEPXHOCTU rnasa. Yxke Ttorga
Hayanu NoABNATLCA NepBble CBEAEHUA O XMPYPrMYECKOM fieyeHun nrepurmyma. Kpome
TOro, NpobsiemMa peunanBUPOBaHUS NTEPUIMYMa NOCE Ero yaasieHNa U3BECTHA YXKe He
OfHO Tbicayenetue [2].

Mrepuruym (rpey. pteryx — «Kpbiio, KpbITOBUAHAA NneBa») — ogHa u3 ¢opmM Nposs-
neHnA auctpodun nepepHero oTpeska rnasa. MNpepcraBnseT cob6o COCTOSHUE, BbI3BaH-
HOe HapacTaHVeM BaCKyNAPU3MPOBAHHON AyNANKaTypbl CIM3UCTON 0600UKK, NAYLLEN
yepes NUMOasbHYI0 30HY MO NMOBEPXHOCTU POrOBULIbI C MPOPAcTaHNEM ee BEPXHUX CI0-
eB. MembpaHa 4acTo MEeET TPeyrosibHylo GopMy C BEPLUMHON, HaNPABIEHHON K LEHTPY
poroBoi 06004KK. OBbIYHO MTEPUTMYM MOPAXKAET [Ma3HYI0 MOBEPXHOCTb C HOCOBOM
CTOPOHbI KOHBIOHKTUBDI, MHOTAA C BUCOYHOW, @ B HEKOTOPBIX CJTyYasix MOXET ObITb ABY-
CTOPOHHUM [3].

Ha paHHuX cTagumax oTMevaeTcss 6eCCUMNTOMHOE TEYEHME U, KaK MPaBuWIo, Npu Mea-
NEHHOM poCTe NTepurnym 6onblue ABSETCA KOCMeTUYecknum aedekTom. Mpun nporpec-
CMPOBAHMN OH 3aTparvBaeT ONTUYECKYIO 30HY POrOBULbI, Bbl3blBad MOMYTHEHWE POro-
BMYHOIO 3NUTENNA C NOCNeayoWnM pa3BUTMEM acTUIMaATN3Ma, YTO MPUBOAUT K CHUXKe-
HUIO OCTPOTbI 3pEHUs 1 TPEBYET XMPYPrnuYeckoro nedyeHuns. NoBTOpHbIE XMpypruyeckmne
onepauun 1 YacTble peunanBebl 3aboneBaHnA NPOBOLMPYIOT 6oee arpecCcmMBHbIN PoCT
nTepurnyma. NMogobHas TeHAEHUUS OTPAXKAET TECHYI0 aHaTOMUYECKYIO CBA3b KOHDBIOH-
KTUBbI C BEKaAMU, POrOBULIEN, CNIE3HBIMM OPraHamMu U O6LHOCTb NAaTONOMMYECKUX MPO-
LLeCCOB B HUX.

STuonorua n natoreHes

XoTa uctopma n3yyeHna pocta NTepurmyma AOCTaTouHO AJINTENbHA, He CyLecTByeT
€QUHOIN TEOPUW €r0 STUOMOMMM N MATOreHETNYECKOrO Pa3BMTUA. 3aboneBaHne NPUHATO
cymTaTb MHOrodakTopHbIM. [PeanonoXuTeNnbHO, Hanbonee BaXKHbIM NMPOBOLUPYIOLM
dakTopom anaetca YO-usnyuerve [1, 4]. BonbluMHCTBO nccnefoBaHUin nokasano reo-
rpaduyeckme pasnmuma B 3abonesaemocTu. [py 3TOM B CTpaHax, pacrnonoxeHHbIX 6nvxe
K 9KBaTOpPY, 3aboneBaHme BCTpeYaeTca ropasao valle (40° K ceBepy u lory oT 3KBaTopa),
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pocturasa 22%. B rocygapcTtsax 3a npegenamm 3To 06nactu (B ceBepHbIX MW KXKHbIX LUN-
poTax) pacnpocTpaHEeHHOCTb MOPaXXeHWA B NONynALUmM obblYHO He npeBbilaeT 2%. Myx-
UrHbl 60s1etoT B 2-3 pasa valle XeHLH, 3aboneBaHne, Kak Npasuio, pa3BrBaeTcs B NPo-
mexyTKe ¢ 30 fo 40 neT, a Takxe y nuL, Uba paboTa cBA3aHa C A/IMTeNnbHbIM NpebbiBaHEM
Ha OTKpbITOM BO3ayxe [3].

PaHee npeanonaranoch, YTo COMHEYHbI CBET B COYETAHUU C NblIbIO UM NECKOM Bbl-
3blBaeT XPOHMYECKOe BOCNaneHre rnasHom NoBepXHOCTY U NPUBOANT K Pa3BUTUIO NTepu-
rmyma. OiHaKo BblCOKas pacnpoCTpaHEHHOCTb NaTONOrKW Y NIOAEN, KOTOpble HaxoaATCA
B cpefie, NMMLLIEHHON NblIW, HO MNOABEPralTCA BO3AENCTBUIO OONbLIOrO KoNMyecTBa pac-
CeAHHOro CBeTa OT OTpaXaloLMX NOBEPXHOCTEN, TaKNX KaK MOBEPXHOCTb MOpS, CBUAE-
TeNbCTBYET O TOM, YTO BbICOKasA MHCONALMA UrpaeT peLuaioLlyo posb B GopMnpoBaHum
ntepurnyma [3].

EcTb npefnonoxeHune, UTo pacCeAHHbIN CBET MOXKET NPOHUKATb B FNa3 anbTepHaTyB-
HbIMW TpaHCKaMepanbHbIMU NYTAMK, HAHOCA Bpe NMMOanbHbIM CTBOJIOBbIM KNleTKaM 13-
HYTpW. 3TO NOBpeEXeHNe MOXKET HapyLUUTb KOPHeOCKepanbHbIi NMMbanbHbIn 6apbep,
UTO B KOHEYHOM UTOre NPUBOANT K KOHBIOHKTUBM3ALMN POroBMLbl 1 Pa3BUTUIO MTEPUTU-
yma [5].

B3anmopgencTtaume YD-n3nyyeHna Ha MoneKynapHOM ypoBHe cnocobctayeT obpa3oBa-
HMIO aKTUBHbIX CBOOOAHbBIX pagunKanos, AeakTUBUPYIOLWMX Pa3fInuHble MaKpPOMONEKYbI.
MpepnonaraeTcA TakXe, YTO OHO MOXET BbI3blBaTb MyTaLun B reHe p53 — cynpeccope
OMNyXONeBOro pocTa, Hapylwasa nponudepaumio numbanbHoro sanutenus. feH p53 obe-
CneyrBaeT TOPMOXKEHME KNETOYHOTO LMKIa ObICTPO NponndepupyoLmx KNeTokK, ogHaKko
n3mMeHeHre ypoBHa docdhopunpoBaHna Nnn aueTUINPOBaHNA MOXET OKa3blBaTb 3HaUU-
TeNbHOE BNVAHKE Ha ero gencteue. OTMETUM TaKXKe, UTO YPOBEeHb 3Kcrpeccumn p53 npum
nTepurmyme pasnmyeH B pa3Hbix ciosx snutenua [6]. bonee Bbicokne Nnokasatenu Habnto-
JatoTca B 6a3anbHbIX KNeTKax No CpaBHEHMIO C NOBEPXHOCTHbIMU crioamMu. [Mpu peunguse
nTepurmyma ypoBeHb SKCNpeccun p53 3HaUNTeSIbHO CHVXKEH, UTO MOXET CBUAETENbCTBO-
BaTb 06 OTCYTCTBUM NPOXOXKAEHUA KNETKaMM p53 3aBMCUMOro KneTouHoro umkna [7].

Bb110 0TMeUYEHO, UTO COCTaB CNe3HON NIIEHKN 1 CN1Ie30NPOoaYKLMSA, a TakKe Hecneundu-
yeckoe MeCcTHOe BO3eliCTBME MOJIOYHOW KUCIOThI, BbIAENAEMON NOTOBbIMU Xenesamu,
pacrnonoXeHHbIMY OKOJNO Fna3, MOryT BAMATb Ha pa3BuTMe ntepurmyma. lNposegeHHble
NccnegoBaHUA BbIABUNM CBA3b Mexay 3abonieBaHMeM 1 NPOABNEHUAMMN CYXOCTM Fnasa,
TaKUMW Kak YMeHbLUEeH/e BPeMEHMN pa3pbiBa C/IE3HOWN MJIEHKU. DTU pe3ynbTaThbl YKasbl-
BalOT Ha TO, UTO MNTEPUTMYM MOXET ObITb NpoaBneHnem obLein ANCchYyHKUMM rnasHom no-
BEPXHOCTU, BKNIOUasA XPOHUYECKYI0 BOCNanuTenbHyto peakuuio [8, 9].

Kpome Toro, 6binn paccmoTpeHbl BapuaHTbl BAMAHUA BupycHon HK Ha obpa3oBaHue
NTepurmyma, B YaCTHOCTU, HEKOTOPbIe NCCIEA0BAHMA YKa3blBanu Ha BO3MOXHOCTb NpMYacT-
HOCTM BMpYyCa NanusioMbl YesioBeka K pa3BuTvIio 3aboneBaHnsA, OfHaKo MoyyYeHHble pe-
3ynbTaTbl HEOLHO3HAUYHbI U HE MOTYT B MOJIHOW Mepe NOATBEPAUTb JaHHYI0 KoHuenuuio [10].

EcTb umccnepoBaHuMA, yKasbiBalolMe, YTO reHeTMyeckas TpaBMa, Bbl3BaHHasa YO-
n3nyyeHnem, CrnocobHa BANATb Ha SKCNPECCUMo PasfNYHbIX LUTOKUHOB U dakTopoB
pocTa, BKNoYasa nHTepnenknHbl. PakTopbl pocTa, yyacTBytolwme B GopMmpoBaHMmM MTe-
puUrnyma, CornacHo MMEKLWMMCA JaHHbIM, BKIOYAOT 3nugepmanbHblii GakTop pocTa,
renapuHCBA3bIBAOWNIA 3NngepManbHbin GakTop pocTa U dakTop pocTa SHAOTENNA CO-
cypos (VEGF), aBnAowWwmninca ogHUM U3 KNo4veBbIX B npouecce GopMnpoBaHnNa NTepuru-
yma. VEGF yuacTByeT B aHrnoreHese, npogyumpysacb ¢ubpobnactamv porosuubl, B OTBET
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Ha BOCManeHve nnu gpyrve natonornyeckue Bo3nencTams, B Tom uncne YO-nsnyyeHue.
C nomoupbto meTtoaa lMLUP ¢ obpaTHONM TpaHCKPMNTa3oM yaanoch BbiABUTb B3aIMOCBA3b
mexay akcnpeccuen VEGF n nocneonepauynoHHbimu peunamnsamu [7, 11].

Knaccnpumkauma
B 3aBMCMMOCTY OT ANUHbBI NPUHATO BbIZENATb 5 cTeneHel nTepurnyma:

® | cTeneHb — HavanbHas, HapacTaHue HabnaaeTca ToNbKo y NMMba, 6e3 nmeHeHuA
3peHnAa nnn pedppakuymy;

® || cTeneHb — ronoBKa NTepuUrnyMa Ha cepefuHe paccToaHNA MexXay MMMOOM 1 Kpaem
YMepeHHO pacLIMPeHHOro 3payka. Ha 3Tol cTagny MoXeT NoABAATLCA HeMPaBUITbHbIV
acTUrmMaT3m B 30He nepep rofoBKON NTepurimyma ¢ BO3HUKHOBEHNEM MPaBUSIbHOTO
acTUrmaTM3mMa B ONTUYeCKom 30He. OCTpOTa 3PEeHNA MOXKET ObITb CHUXeHa 4o 0,9-0,7;

® ||l cTeneHb - ronoBKa NTepurnymMa HaxXoamMTCA Ha POroBULEe Y Kpas NpoeKLmmn obblvHO-
ro AviameTpa 3payka BCieACTBME YTOSLLEHWA FOPU30HTaIbHOrO MeprANaHa, acTurma-
TU3M MOXKeT gocuratb 1-3 AMONTPUIA, OCTPOTA 3PEHMA MOXKET CHUXKATbCA A0 0,5;

® |V cTeneHb — rofioBKa AOCTUraeT LEeHTpa POroBuLbl, 3HAUNTENBHO BblPakeH Henpa-
BUJIbHBIA MAW NPaBUAbHbIN acTurmatusm (2,5-7,5 gnontpun). OcTpoTa 3peHnsa CHU-
»kaetca go 0,3-0,2;

® V/ cTeneHb — rofloBKa NTepUrMnyMa 3axofuT 3a LIeHTP POroBuILbl M MOXET pacnpocTpa-
HATbCA fanee. OcTpoTa 3peHus Huke 0,1, pedpakuuio onpeaenmnTb HeNb3A.
B 3aBMCMMOCTY OT CTeneHun BbIZENAT CTaLMOHAPHBIN U NPOorpeccupyownin (passu-

TasA CeTb COCY[ 0B, YTOJLIEHHaA, BbICTYNaloLlan Hajl porosuLiel ronoska) nrepuriuym [12].
3apy6exHble wnccnefoBaTeny BbILENAOT cTeneHn 3abonieBaHUA MO  COCTOAHUIO

COCY[0B 3MMUCKIIepbl M CKNOHHOCTY K NPOrpeccupoBaHuio:

B 1-A CcTeneHb — NPO3pPayHbIi, aTPOGUUHbBIA NTEPUTUYM, COCYAbI SMUCKNEPbl NPOCMaTpu-
BAlOTCA XOPOLLO, MUHMMAJIbHasA CKIIOHHOCTb K NPOrpeccnpoBaHmIo;

B 2-q CcTeneHb — NTePUrMym Nonynpo3payHbIii, BbICTYNAOLWWIA, SNUCKepabHble cocyabl
NPOCMaTPUBAIOTCA YaCTUYHO, aKTUBHOCTb CPefHsAs;

B 3-7 cTeneHb — MACUCTbIN, HENPO3PAUHbIA NTEPUTMYM, COCYAbl SMNCKNEPbI HE BUAHDI,
cTeneHb akTMBHOCTW BbicoKas [13].

JleueHne

He cywecTByeT eMHOIro MHEHMA cpefm oPpTanbMoNoros 06 oNTUManbHON TaKTUKE Ne-
yeHnA NTepurnyma. Ha paHHMX cTaguax 3aboneBaHUA NPenUMyLLECTBO OTAAETCA KOHCep-
BaTMBHOMY NIEYEHUNIO C UCMOJIb30BaHNEM Iy6PUKAHTOB U CONMHLE3ALUTHbIX OYKOB. [pu
nporpeccrpoBaHny 3aboneBaHNA NPeanoYTUTENbHbI XUPYPruyeckne MeTofbl neyeHus.
Tak Kak peungmBbl NTepUrnyMa BCTPeEYaoTCA AOBOJbHO YacTo, cmcteMaTmdauma uHdop-
MaL1K O HOBbIX MeTofax ero neveHus BecbMa akTyasibHa. B HacTosLlee Bpema xupypru-
yeckoe fieyeHme ABNAETCA OCHOBHbIM METOAOM NleYEHUA NTePUrnyMa, NPy 3TOM FMaBHbIM
KpuTteprem 3¢pPeKTMBHOCTN OCTaeTCA YacToTa peunansoB 3abonesaHus [14].

OpHUM 13 NepBbIX SleueHre NTepurnyMa Xmpyprmyecknum cnocobom onucan Lenbc B
25 I. H. 3. Mironka ¢ HUTKOW NpoBoauniacb nog nTepurnyMmom, 1 NocpescTBOM MUAALLMX
OBVXKEHUA HUTbIO YYaCTOK HapoCLUell KOHBIOHKTUBbI OTCanuBanca OT POroBuLbl, Npu-
NogHUMAnNCA A0 KaHTyca 1 nccekanca. laHHbIi noaxopn 6bin CONPAXKEH C BblpaXXeHHbIMU
60neBbIMM OLLYLLIEHMAMM, YacTbIMU PeLUaMBaMU U yXy[LleHneM 3peHna. PaHHWe TexHu-
KW yaaneHusa BKIOYanyM ucceyeHne C oTaMpaHueM rosioBKMU OT nepefHeil NoBepXHOCTU
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porosuubl. OfHaKo nocneonepaLUoHHble peLmarBbl CONPOoBOXAaANMCL bonee arpeccus-

HbIM POCTOM, YeM NepBOHaYaNibHOe Mopa)eHue, UTo NPrBeNo K HEO6XOAMMOCTN MOAU-

buuMpoBaTb TEXHUKKM NPOCTOro nccedenus [1, 2].

Ha maHHbI MOMEHT BCe onepauuv No yaaneHuo NTepurnyma NnponsBogaT B 2 sTana:
cnepBa OTAENAT rofIOBKY M TeNO OT NOBEPXHOCTU POroBuLbl U FnasHoro Abnoka, nocne
OCYLLEeCTBAAT pe3eKuunio Nnn nepemMeLleHrie oTcenapmupoBaHHOro yyacTka, 3akpbiTue
KOHBIOHKTMBaNbHOro aedekra. Ha gaHHbI MOMEHT cnocobbl XMPYpruyeckoro Bmella-
TeNbCTBA MOXHO NoApa3aenuTb Ha 3 rpynnbi:

1. WcceueHne TkaHn nTepurnyma. B 3apyberkHOM KNMHNYECKON NPaKTMKe LWNMPOKO Npu-
MEHAETCA NPOCTOe UCCeUeHMe TKaHU NTepurmyma ¢ obHaxxeHmem cknepbl. Mpy sTom
MeTOAe yfanAaeTcA rofioBKa 1 Teno NTepurnyma, a ckyiepa octaeTcsa o6HaXXeHHON, UTo
no3ssonaeT fOOUTbCA 3aXKMBNEHWA POTrOBULIbI A0 AOCTUMKEHUA KOHBIOHKTUBOW NMMba.
OpHako yacToTa peuunarBoB Nocse onepauun MmoxeT gocturatb 89%. OgHMM 13 Bapu-
aHTOB [1JaHHOW TEXHOMOIY ABAAETCA ONepaLua C 3aKPbITbIM OOHaXXeHKEeM CKNiepbl, ee
oTnume 3aKnoyaeTca B GMKCaLumn KpaeB KOHBIOHKTMBaNbHOWM paHbl 5-7 y310BbIMY
wBamm. YacToTa peunansoB MoxeT gocturatb 79% [15].

2. MNepemelyeHue TKaHW. 3aKnoyaeTca B nepemeLleHnn (nepeHanpasneHnn) TKaHu nre-
purnyma 6e3 ero ncceueHms. Hanbonee nonynapHbiM cnocobom onepaTMBHOrO Jleye-
HUA ABnAeTca cnocob no Mak-PeHonbacy. CunTaeTcs, YTo YacToTa peuuanBoB Npu
LaHHOM MeToAe NleveHuns ABnsAeTca Hanbonee HM3Kom — 12,5%. CyuecteyeT moandu-
Kauusa gaHHoro metofa, npepsoxeHHaa A.B. MNeTpaeBckum 1 nossonaioLian yMeHb-
LWNTb KONMYECTBO PeLunanBOB, C UCMOMIb30BaHEM KepPaTONPOTEKTMBHOIO AeNCTBUA
MArKOW KOHTaKTHOW NINH3bI [16].

3. Mnactuka KoHbloHKTMBanNbHoro gedekra. Onepauna, xapakTepu3yioLwanca ncceye-
HMeM TKaHW NTepurmyma c nnactukon gedekra 6ynbbapHON KOHbIOHKTUBBI ayTO- UK
annotKaHbto. Simple conjunctival closure, unu cnoco6 yaanexnnsa no Apnbty, npegno-
naraeT ucceyeHue TKaHu NTepUrMnyma C HanoXeHnem Ha Kpas paHbl 2—-3 KOHbIOHKTU-
BanbHbIX WBOB. CylecTBEHHbIM HeJOCTaTKOM onepauuy ABNAETCA yaaneHue yactu
KOHBIOHKTMBbI CKIepbl, YTO MOXET 3aTPYAHUTb BTOPMYHYIO onepaLmio B Clyyae peuu-
AanBa. YactoTta peungnsoB MmoxeT gocturatb 37% [17].

Dukcauma nepemeLleHHOro N0CKyTa, COrfacHO NUTEPaTYyPHbIM JaHHbIM, MOXET OCY-
LLEeCTBAATbCA HECKONbKUMU CNOcobamu: WOBHbIM 1 6eCLIOBHbIM (C NomoLLblo GprdprHo-
Boro knes). lNocnegHunin 3HaUMTENBHO COKpaLLaeT Bpema onepaumm, ymeHbluaeT cyObek-
TUBHYIO CUMNTOMATUKY 1 TMNepeMUIo KOHbIOHKTVBbI, CHUXKAEeT PUCK peLnamnBa B CpaBHe-
HUW C WOBHOW xmpypruein. OgHako ncnonb3oBaHre GMOPUHOBOrO Kned B pafe ciyyaes
NPUBOANNO K 06pa3oBaHMI0 KUCT MeXAY TPaHCMIaHTaTOM 1 KOHbIOHKTUBOW, pacxoxje-
HUIO KpaeB paHbl, YOPMUPOBAHUIO «eNIEHa», Y YacTu MNAaLUEHTOB UMeNach BblpaXkeHHas
605b 1 npputayma [18].

LLinpokoe pacnpoctpaHeHne nonyuymn cnocob yaaneHuWa nrepurmyma C nocnegyto-
e ayTonnacTkon CBO6OAHbIM KOHBIOHKTMBAIbHLIM JIOCKYTOM, B3ATbIM 13 Pa3fIYHbIX
yyacTKoB 6ynbbapHOW KOHbIOHKTUBbI. YacToTa peumanBoB Npu TakoM MeTofle COCTaBAA-
eT okono 40%. [ina dopmupoBaHuA ayToTpaHCNIaHTaTa KOHbIOHKTMBbI MpeanonaraeTca
ncnosb3oBaHue pemTocekyHaHOro nasepa [19].

B nutepatype onucbiBaetca TexHuka P.E.R.FE.C.T, 3akniouatowanca B ncceyeHmm nte-
purnyma c nocnefiytoulen pacluMpeHHo KOHbIOHKTUBANbHOW TPaHCMIaHTaU en; YacToTa
peumanBoB Npu AaHHOM MeToge 6nmn3nTca K Hynto [19].
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Kpome Toro, cyuiectsyeT manovHBa3UBHaA TeXHWKA yAaneHWA TOMbKO FONOBKWU U
WenKn NTepurmyma C ayTonaacTMKoN HeOONbLUMM KOHbBIOHKTMBaNIbHbIM NTOCKYTOM, Ya-
CTOTa peurauBoB MPU KOTOPOWM HMXKe, Yem Npu O6bIYHOIM ayTonnacTnke CBOOOAHbBIM
nockyTtom [20].

B nocnegHee BpemA BcCe ualle MCNONb3yeTca MeToh ydaneHwa ntepurmyma c nna-
CTUKOIM aMHMOTNYeCKo MembpaHoli. B KauecTBe nmnnaHTata Ana nNaacTMky CmM3nCTon
npepnaraeTca MCNonb30BaTb CUMKOBBICYLUEHHYIO MNacTUOULMPOBaHHY0 MembpaHy
«OnekcAmep». B nccnefoBaHny NpoaeMoHCTPUPOBaHO JOCTOBEPHOE CHUMKEHNE BEPOAT-
HOCTM Pa3BUTUA peuuanBa NTepurmyma No CpaBHEHMIO C ayTonnacTUKon. Takxe onncaH
MeTOo[ XMPYPrum NTepurnyma, KOtTopbli coyeTaeT ayTOMNACTUKY KOHBIOHKTUBbI 1 MICMONb-
30BaHMe CYOKOHBIOHKTMBANIbHOrO TpaHCMIaHTaTa U3 aMHUOTUYECKOW MeMbOpaHbl Ans
yMeHbLeHna ¢pubpo3sa [20].

MHorvne aBTopbl NpeanaraldT MeTO4 XUPYPruyeckoro neveHus, 3aknyanwmnnca B
ayToTpaHCMIaHTaumy CTBOSIOBbIX KNETOK NIMM6a — TMMOanbHO-KOHbIOHKTUBAMNbHYIO ayTo-
NNacTuKy, yunTbiBaa AePpuLnT CTBONOBbIX KNETOK NTMMOanbHOM 30HbI B MaToreHese ntepu-
rmyma. YactoTta peuranBoB Npy NpMMEHeHMN faHHoro cnocoba - 4,75% [21].

YuntbiBas nponundepaTuBHyi0 TEOPMIO MNaToreHesa NTepurryma, MHOrve asTopbl
npegnaralT AnA CHUWKEHWA 4YacTOTbl PeLuanBOB AOMONHATb XMPypruyeckoe neyeHue
a4’ blOBAHTHOW Tepanuel aHTUMeTabonutTamu, ctepongamu, nirnéutopamm VEGF n metan-
nonpoTenHasamu, a Takxe nocsieonepauroHHbIM 6eTa-obnyueHuem [22].

Bera-o6nyueHue. fAsnaerca Hanbonee cTapbiM METOAOM aAblOBAHTHOW Tepanuu.
Yalle BCEro NpMMEHSAIOTCA KOHTaKTHbIE anmnirMKaTopbl CO CTPOHUMeM-90, Hrnbnpytowmne
MUTO3 B BbICTPO AenALWMXCA KeTKax nTepurinyma. OgHaKo, yunTbiBasa cepbe3Hble OCNO0X-
HeHua GeTa-Tepanun (cknepomanauun, 3HAOPTaNbMUT, N3bA3BNEHUE, GOpMUPOBaHNE
CeKTOpasnbHOWN KaTapaKTbl), CTOUT B MOMHOW Mepe oueHUBaTb PUCKU U 3GdEKTUBHOCTb
NCMNONb30BaHUA JaHHOrO MeToAa.

AHTMeTabonuTbl. Hanbonee pacnpocTpaHeHHbIM B HAaCTOALLEe BPEMA ABNAETCA Me-
TOA XMMMOTEepanuu C NpYMeHeHMeM LUTOCTaTUKOB. B xnpyprum ntepmurmnyma npusHaHme
nonyunnu 5-gropypaumn (5-OY) n mutommumH-C (MMC).

5-Otopypaunn cnocobeH nogasnATb nponudepaunio GrbpodnacToB n CMHTE3 KO-
nareHa, 4To NO3BONAET NPUMEHATb ero B KayecTse NpodurnakTiky NOBTOPHOIO paspac-
TaHUA TKaHU. MOXeT NPUMEHATCA B KayeCTBe aHTUPeLMANBHOM Tepanumn B BUAE NHCTWI-
NAUMIA 1 CyOKOHBIOHKTUBANbHbIX MHBEKLMIA Y NaLUEeHTOB C PaHHUM PeLanBOM, a Takxe
npu GopmrpoBaHnK pybLOBOro Kenonga nocse onepayuu.

Bonee wnpoko ncnonbsyerca MMC. Ero cnocobHocTb npepbiBaTh cmHTe3 AIHK 1 noga-
BNATb cnHTe3 6enka 1 PHK no3sonsaet emy a¢pdeKkTrBHEE NHIMOMPOBaTL NpoLiecchl pena-
pauuu TkaHu, yem 5-OY. NpenapaT NprMeHAETCA Kak BO Bpema ornepaLuun B CKnepanbHoe
NOXe nocsie ncceveHna NTepurnyma, Tak 1 B mocneonepalmoHHom nepuoge. o pasnnu-
HbIM JaHHbIM, KONMYECTBO peumnanBoB BapbupyeT oT 2,3% fo 12,5%. OgHako gnvtenb-
Hoe npumeHeHre MMC accounmnpoBaHO C PUCKOM TaKUX OCNOXKHEHWIA, KaK UCTOHYEHUE 1
pacnnaBneHme poroBuLbl U CKepbl, KanbLundukaumua cKnepbl, MpUT, BTOPUYHAA FnayKo-
Ma, HEKPOTU3UPYIOLLMIA CKNEPWT, YTO Bbi3blBAeT HEOOXOAMMOCTb B UCMob3oBaHUy MMC
TONbKO BO BpeMsa onepauuwu [8, 23].

[JokcnumknuH. MNpy nepopanbHOM nNpueme JOKCUMUMKIWH, KOTOPbIN, KPOMe aHTu-
MUKPOOHOro JecTBUA, TaKxKe MHIMOMpyeT meTannonpoTtenHasy-9, obnagaer npoTueo-
BOCNanUTENbHbIM M aHTMKOMIAareHa3HbiM CBOWCTBaMU, YMeHbLUAaeT BA3KOCTb CeKpeTa
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MelnbomMumeBbIX Kefe3, CTabunmnsnpyeT cocyabl U MOXeT OblTb MCMONb30BaH B KayecTse
BCMOMOraTefibHON Tepanuu B XUPYPruyeckom neyeHum nrepuruyma. MaumeHTtam, y Ko-
TOpbIX HabnoaaeTcA HenepeHOCUMOCTb NEPOPaNbHOIO AOKCULMUKIMHA, MOTYT ObiTb Ha-
3HaueHbl MHCTUANALMM a3UTPOMULIMHA, UMEIOLLIErO aHaNIOrMYHbIN CNeKTp AencTeuA [24].

BeBauunsymab. AHTU-VEGF-npenapatbl MOTyT NPUMEHATCA B BUAE MHCTUANALMIA UK
CYOKOHBIOHKTMBAJNIbHBIX MHBbEKUNIA. VX NpYMeHeHre 3HaUNTeNIbHO CHUXKAET rmnepemuio
W YMEHbLLAET 30HY POrOBUYHO-KOHbIOHKTUBasIbHOW HeoBacKynapu3sauun. OgHNM 13 Hau-
6onee pacnpocTpaHeHHbIX CPeAn AaHHOW rpynnbl NpenapaToB ABnsAeTca 6esaLm3symas,
KOTOPbI MOXET NPUMEHATLCA CaMOCTOATENIbHO U B COYETaHN C aprOHOBOW Jla3epHON
doToKoarynaumen ana ymeHblUEHUA KONMUYECTBA NUTAIOLWMNX KOHBIOHKTMBY COCY0B UK
WHTpacTpoMasibHbIX COCYA0B porosuupl [23].

HecmoTps Ha o6WMpPHbIA BbIGOP METOLOB XUPYPrMYeCcKoro BMellaTenbCTBa U Noaxo-
[I0B K JleyeHuto, MOUCK ONTUMaNbHOro BapuaHTa, COYETaloLero NpoCTOTy BbIMOJIHEHWS,
MUHUManbHbIA PUCK PELIANBOB, HAUYULLNI KOCMeTUYecKnii 3bdeKT, ocTaeTca akTyanb-
HOW NPo61IemMoit B COBPeMEHHOWN 0pTaIbMONOTN.

B LIEJIb NCCNEAOBAHUA

rlpOBECTI/I o63op HayLIHO-MeTOJJ,VILIECKOVI NINTEPATYpPbl MO TeMe nccnegoBaHUA, N3y-
YNTb METOAbl NevYeHnA NTepurnyma B yaToBUAX FOCKB, onpepennTb BUA Xnpyprmnyeckoro
BMellaTenbCTBa 1N 4aCTOTy nocneonepaynoOHHbIX o6pau.|,eH|/||7|, npoun3BeCcTn CTaTucTnye-
CKYy1o o6pa60TKy NoNy4YeHHbIX pe3ynbTaTOB, HA OCHOBAHWM Yero caenaTtb BbiBOAbI.

B MATEPWAJIbI U METObI

Bbinn paccmoTpeHbl cilydan onepaTMBHOrO BMelLaTeNbCTBa MO NOBOAY MTepUrnyma
y nauymeHToB [omena n fomenbckor 0651acTy, KOTOPbIM ANarHOCTUPOBany faHHoe 3abo-
nesaHve B nepuog ¢ 01.01.2019 po 01.03.2024. Npoun3BefeH PeTPOCNeKTUBHbIA aHann3
nctopuii 6onesxm naumeHtos Y3 FOCKB ¢ 3akntountenbHbiM gnarHosom H11.0.

Mpu aHanm3e 6bINM nccnegoBaHbl Cnefyolne NapameTpbl: BO3PACT NaLMeHTOB, CTa-
oA 3aboneBaHuA, CNocob onepaTMBHOIO BMeLLATeNbCTBa, YaCTOTa NoC/ieonepaLOHHbIX
obpatyeHuin. Ctatnctuyeckana o6paboTka faHHbIX MPOBOAMNACH C UCMOMNb30BaHWEM NPO-
rpamMmmHoro obecneyeHus Statistica 9.

B PE3YJNIbTATbl U OBCYXOAEHNE

Hamn 6bina npoaHanusnpoBaHa 91 uctopusa 6onesHy NaunMeHToB, MNOCTYMaBWUX B
IOCKbB ¢ gmnarHo3om «ntepurmym» ¢ 01.01.2019 go 01.03.2024. Cpeaun obcnegyembix no-
BTOPHO 06paTUNNCL 3a MOMOLLbIO B 3TOT Nepurog 6 yenosek. 46,15% (p<0,01, x2=2,63) co-
CTaBWN NaLMEeHTbl, paHee onepupoBaHHbIe MO NOBOAY NTEPUTNYMa.

Bcero 3a nepuopg ¢ 2019 no 2024 6bino nposeaeHo 104 onepaTyBHbIX BMeLLaTeNIbCTBa
no faHHomy 3abonesaHuio. [Npu 3Tom naymeHTbl € 1-1 cT. coctaBnnu 4,8%, ¢ 1-2 c1. — 4,8%,
2- cT. - 45,19%, 2-3 cT. — 11,54%, 3-n cT. — 30,77%, 3-4 cT. - 2,88%. [JaHHble pacnpegene-
HWA NO CTagMAM NpegCcTaBneHbl B Tabn. 1.

OCHOBHbIM METOAOM OMnepaTMBHOrO BMeLLaTeNbCTBa ANA NIeYeHUA NTepurnyma oka-
3anca cnocob no Mak-PeitHonbacy — 50,96%, Take [OCTaTOYHO 4acTO MPUMEHANCA
MeTO[, 3aKpbITOro obHa)keHnA cknepbl — 30,76%, NOCNOMHAA aNMKepaTonaacTuka npu-
MeHanacb B 12,5% cnyyaes, NnacTuka € UCNOoNb30BaHNEM CKNepasibHOro TpaHCniaHTaTa
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Ta6nuua 1

CoOTHOLLEHMEe NaLMeHTOB C pa3HoIl CTeNeHblo NTepurunyma

Table 1

The ratio of patients with varying degrees of pterygium
CreneHb Tct 1-2cr. 2cT. 2-3 cT. 3ct. 3-4crT.
KonuuectBo 5 5 47 12 32 3
nauueHToB

Ta6bnuua 2

COOTHOLUEHVE NPYMEHAEMbIX OnepaTUBHbIX NOAXOAOB K IeYeHUIo NTepurnyma

Table 2

The ratio of applied surgical approaches to the treatment of pterygium
MeTop onepaTtuB- Mo Max- Peii- MeTop 3aKpbiTo- O A e e MnacTuka c ucnonb-
HOro BMellaTenb- ro o6Ha)keHnA 30BaHNEeM TPaHC-

HONbACY TonNacTuKa

cTBa cKnepbl niaHTaTa cKnepbl
Konuyectso nauw- 53 32 13 5
€HTOB

ncnonb3oBanach B 4,8% (5) cnyyaeB. [laHHble COOTHOLLIEHUA MPUMEHAEMbIX ONePaTUBHbIX
NOAXOLOB K JIEUEHMIO MTEPUTMYMa NpPeACcTaBaeHbl B Tab. 2.

M3 42 cnyyaeB NOBTOPHOro OonepaTUBHOrO BMellaTenbcTBa 59,52% (25) coctaBunu
nauueHTbl, NPOONepPUPOBaHHbIE B MPOLIIOM METOAOM UCCEUYEHUA TKaHW NTePUrnyma,
35,71% (15) — onepupoBaHHble cnocobom Mak-PelHonbaca, 4,76% npuwnocb Ha peuu-
OVBbl MOC/E KepaToniacTUKM JOHOPCKOW POroBumLEN.

B BbIBO/bl

1. YacToTa peunpmBMpOBaHKA NTEPUTMYMa OCTAETCA Ha AOCTAaTOYHO BbICOKOM YPOBHE,
HeCMoTpA Ha MHoroobpasue pasfnyHbIX CNOCOOOB ONepPaTMBHOFO BMELLATENbCTBA,
BBMAY Yero HeobXxoAMMO PacCMOTPEHUE KOMOWHMPOBAHHOIO MOAXOHA JieUeHUs.
B FTOCKB npepnouTteHne otgaeTca onepatnBHOMY nedyeHuio no Mak-PenHonbacy.

2. Hawmbonbluee KONMYecTBO peLmanBoB HabnpaeTca y naLuyeHToB Npy onepaTuBHOM
NEYEHUN C UCCEYEHMEM TKaHU NTepurmyma — 24,03% oT obLiero umcnia obpaLleHui.

3. Heobxoaumo paccmoTpeTb Ha3HaueHre afbloBaHTHONM Tepanuy naumeHTam, HeOAHO-
KpaTHO MPOOMNepupoBaHHbIM MO MOBOAY NTEpUrnyma.
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Abstract

Purpose. To detect changes in high myopic eyes with maculopathy by optical coherence
tomography angiography (OCTA) in non-smokers and smokers and compare these results
to high myopic eyes without maculopathy.

Materials and methods. This comparative study was applied to 120 eyes of 60 high
myopic subjects (40 high myopic eyes without maculopathy, 40 with maculopathy in non-
smoker subjects, 40 with maculopathy in chronic smokers). All patients were subjected
to OCTA scanning Key measurements included thickness across all macular subfields,
macular ganglion cell complex (GCC) thickness, peripapillary retinal nerve fiber layer
(RNFL) thickness, foveal avascular zone (FAZ) area, and superficial and deep macular
vessel density (VD), as well as optic disc VD and choroidal thickness.

Results. The FAZ area was 0.215+0.09 in smokers, 0.210+0.07 in non-smokers, and
0.180%0.04 in the control group (p=0.038). Thickness across all macular subfields, along
with choroidal, GCC, and RNFL thicknesses were lower in the smokers compared to the
other 2 groups. The whole disc VD was 35.45+£7.62% in smokers, 42.49+9.27% in non-
smokers, and 48.26+5.2% in the control group (p<0.004). The superficial and deep foveal
VD were17.3+7.6%, 26.6+4.2% respectively in smokers, 24.3+9.1%, 37.5+£5.1% respectively
in non-smokers, and 40.5+4.9%, 43.8+7.3% respectively in control group (p<0.001).
The superficial and deep parafoveal VD were recorded at 21.0£6.2% and 27.1+1.6% for
smokers, 33.1+7.9% and 37.4+1.3% for non-smokers, and 45.6+5.8% and 47.4+1.4% in
controls (p<0.001).

Conclusions. High myopia with maculopathy impacted the structure of the macula, optic
nerve, and choroid. It enlarged the FAZ area and decreased macular and Optic disc (except
inside the disc) VDs. Chronic smoking causes more significant effects.

Keywords: high myopia, myopic maculopathy, chronic smoking, OCTA
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YHusepcutet beHn-Cyad, benun-Cyad, Ermner

N3yueHmne apPeKToB MMONUK BbICOKON CTEMEHMN

C MaKynionaTmen y XpoOHNYeCKUX KYpPUbLLNKOB
MO CPAaBHEHMIO C HEKYPALMMM C UCMOJIb30BAHNEM
ONTMYECKON KOrepeHTHON TOMOrpadmnyeckom
aHrnorpadpumm

KoH$NUKT nHTepecos: He 3asB/eH.

BKknap aBTOpOB: BCe aBTOPbI MPVHAMMN yUYacT/ie B 3STOM UCCIIEA0BAHNM (MHTENNEKTyalbHOE cofilepXaHue, KOHLeNLWA 1 JUu3aiH
paboTbl, aHaNN3 1 UHTePrpeTaLmaA JaHHbIX), a TAKXKe B HANVCaHNK PyKOMNMCU.

®uHaHcMpoBaHue: 1A UCCeOBaHUA He 6bl10 NoyyeHO GrHaHCPOBaHHA.

3anAB/ieHMe 0 JOCTYMHOCTMN AAHHbIX: aHHble BCEX NaLMeHTOB OyayT AOCTYMHbI ANA NPOCMOTpPa B Ntoboe Bpems. MNoxanyiicTa,
CBAXKUTECH C COOTBETCTBYIOLMM aBTOPOM AJ1A MOJSTyYEHUS JIOObIX AaHHbIX.

JTnyecKoe 3aAB/IeHNE: 3TO NCCNIeOBaHNE 0J06PEHO MECTHBIM STUYECKMM KOMUTETOM U UHCTUTYLIMOHAbHBIM HabnopaTenb-
HbIM coBeToM yHUBepcuTeTa beHn-Cyad (FM-BSU REC).

FM-BSU REC opraHu3oBaH v paboTaeT B COOTBETCTBUM C PYKOBOAALLMMUN NPUHLMNAMN XeNbCUHKCKON feKnapauuy u Mexay-
HapogHoW KoHdepeHuun no rapmoHusauum ICH, a Takxe kogekcamm depepanbHbix npasun CLUA v 3aperncTpmpoBaH B COOT-
BETCTBUM C hefepanbHOn WUpPoKoi rapaHTueid (FWA) ons 3awuTbl NpaB Cy6beKToB.

MopaHa: 16.12.2024

MNpwuHaTa: 24.02.2025
KoHTakTbl: drasmaaelsayed256@gmail.com

Pesiome

Lienb. BoiaBWTb M3MeHeHWA B rna3ax ¢ MMONUen BbICOKOM CTENEHU 1 MaKynonaTuen ¢ no-
MOLLbIO OMTUYECKON KorepeHTHOM ToMorpaduueckon aHrnorpadum (OKTA) y HeKypALmX
N KYPUNbLUUKOB 1 CPaBHUTb 3TV pe3ynbTaThl C rlazammn C MUOMKMen BbICOKOW cTeneHmn 6e3
MaKynonaTtum.

Martepuanbl 1 MmeToAbl. JTO CpaBHUTENIbHOE WCCNeaoBaHWe OblIo NPUMEHEHO
K 120 rnasam 60 naumeHToB C MUONUEN BblCOKOW cTeneHun (40 rna3 c MMOonmnen BbICOKOMN
cTeneHn 6e3 makynonatuu, 40 ¢ MakynonaTuen y HekypaLmx nauneHTos, 40 ¢ makynona-
TNen y XpOHMYECKMX KypunbLymnkos). Bce naumenTol npownn OKTA-ckaHupoBaHue. Knio-
yeBble N3MepeHMA BKKOYANN TONLWNHY BO BCEX MOMAX MaKy/bl, TOALWMHY KOMMNJIEKCa raH-
FMNO3HbIX KNeTok makynbl (GCC), ToNWmMHY NepunanuianapHOro oA HePBHbIX BOJIOKOH
cetuatkn (RNFL), nnowaab poBeonapHoi aBacKynAapHou 30Hbl (FAZ), NOBEpXHOCTHYIO 1
rny6oKyto NAOTHOCTb MakynsapHbIX cocynos (VD), a Takxe VD Ancka 3putenbHOro HepBa
N TONLLMHY XOprongen.

Pesynbrarbl. [nowagb FAZ coctasuna 0,21510,09 y kKypunblymkos, 0,210+0,07 y Heky-
pAwmx n 0,180+0,04 B KOHTponbHoOM rpynne (p=0,038). TonwmHa BO BCEX MNOAAX MaKy/bl,
a Takxe TonuwmHa xopuongen, GCC n RNFL 6binn HUXKe Yy KypuibLMKOB MO CPaBHEHUIO
c aByma gpyrumm rpynnamu. O6wmin VD gucka coctaBun 35,45+7,62% y KypynbLLUKOB,
42,49£9,27% y HeKkypALmX 1 48,2615,2% B KOHTpONbHOM rpynne (p<0,004). NosepxHoCT-
HbI 1 rny6okunin oseonapHbii VD coctaBunm 17,317,6% u 26,6+4,2% y KypubLUNKOB,
24,3+9,1% n 37,5£5,1% y HekypAawwmx n 40,5+4,9% v 43,8+7,3% B KOHTPOIbHOW rpynne
(p<0,001) cooTBeTCTBEHHO. [TOBEPXHOCTHbIN 1 rNyboKnii napadoseonapHbin VD 3aperu-
CTPMpPOBaHbl Ha ypoBHe 21,0+6,2% 1 27,1+1,6% y KypunbLunkos, 33,1+£7,9% 1 37,4+£1,3%y
HeKypALWmX 1 45,6+5,8% n 47,4+1,4% B KOHTpOoNbHOM rpynne (p<0,001) cooTBETCTBEHHO.

26 "Ophthalmology Eastern Europe’, 2025, volume 15, Ne 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



mailto:dr.asmaaelsayed256@gmail.com

OpyruHanbHble MccneaoBaHns
Original Research = ™

BbiBoAbl. Mronua BbICOKOW CTeMneHn C MaKysionaTrei NoBAuANa Ha CTPYKTYPY MaKyrbl,
3puUTenbHOro HepBa K cocypucTon obonoukn. OHa yBenuumna nnowagb FAZ n ymeHb-
LKA MaKyNAPHbBIA U 3pUTENbHBIA ANCK (33 UCKNIOYEeHNneM BHYTPEHHeN Yactun gucka) VD.
XpoHuueckoe KypeHue Bbi3biBaeT 6onee 3Haunmble SbPeKTbI.

KnioueBble cnoBa: M1onusa BbICOKOW CTEMeHW, MUOMMYecKaa MaKynonatus, XpoHuye-
ckoe KypeHue, OKTA

B INTRODUCTION

Globally, over two billion individuals, representing 28.3% of the population, suffer
from myopia, with 277 million, or 4.0%, having very high myopia. This makes myopia a
major and increasingly pressing issue in public health around the world. A refractive error
of squared plus or minus 6.00 diopters is considered high myopia. Pathologic myopia is
characterized by high myopia that presents with myopic lesions in the posterior segment
of the eye. Examples include myopic maculopathy, which may result in reduced or
complete loss of vision [1].

One of the most serious consequences of high myopia in middle-aged and elderly
individuals is myopic maculopathy, which can lead to severe vision loss. Myopia is
becoming more common among people all over the world, which means that myopic
maculopathy is likely to become more common as well. As a result, lowering the global
burden of myopic maculopathy requires a focus on prevention and early treatment [2].

Smoking is a major problem in public health around the world, responsible for over
7 million fatalities annually. The human circulatory system is particularly vulnerable
to the many harmful and poisonous substances included in cigarette smoke. Multiple
epidemiological studies have found a high correlation between smoking and ocular
vascular disorders, including anterior ischemic optic neuropathy and retinal ischemia [3].

Noninvasive optical coherence tomography (OCT) devices use in vivo imaging
techniques to detect and assess retinal layer thickness [4]. New OCT technologies have
recently allowed for clearer imaging of the choroidal and retinal veins and arteries.
The new technology known as optical coherence tomography angiography (OCTA)
enables the imaging of the superficial and deep capillary plexus, as well as the quick
visualization of the vasculature of the optic disc, choroidal, and retina. As a result, it
facilitates the identification of choroidal and retinal vascular diseases [5].

B PURPOSE
The purpose of our study was to detect the changes in high myopic eyes with
maculopathy by using OCTA in non-smokers and chronic smokers.

B MATERIALS AND METHODS

This research was an observational case-control study conducted on 120 eyes from
60 healthy adults with high myopia (=18 years old), characterized by a refractive error
of -6 D or more and/or an axial globe more than 26 mm in length. The study took place
in the ophthalmology department from June 2019 to May 2022. The Participants were
categorized into three distinct groups: Group 1 (control) included 40 high myopic eyes
without any presence of myopic maculopathy; Group 2 (non-smokers) comprised 40 high
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myopic eyes displaying myopic maculopathy in non-smokers; and Group 3 (smokers)
consisted of 40 high myopic eyes displaying myopic maculopathy in chronic smokers
(who have been smoking for a minimum of 10 years and consume at least one pack daily).
The types of myopic maculopathy were distributed equally between Groups 2 and 3. They
included inactive myopic CNV (either early or treated CNV, totaling 30 eyes), myopic scar
(30 eyes), and myopic chorioretinal atrophy (20 eyes). All participants provided written
informed consent, and the study protocol received approval from the ophthalmology
ethical committee for scientific research (FM-BSU-REC (FWA00015574)) at Beni-Suef
University.

The study excluded individuals with a history of ocular surgeries, trauma, other ocular
or systemic diseases, or active CNV. Each participant underwent a thorough history
review, including details on smoking habits (daily cigarette intake, length of smoking)
and medical history to rule out any systemic or ocular conditions or extended drug use.
Clinical evaluations also included random blood glucose measurement vital signs at the
outpatient clinic.

Ophthalmic exams were conducted on both eyes of all participants, including
measurements of best corrected visual acuity (BCVA), refraction assessment via an
automatic refractometer (with spherical equivalent calculations), intraocular pressure
(IOP) using a Goldman applanation tonometer as well as slit-lamp biomicroscopy and a
fundus exam using a 90 D Volk lens under slit-lamp biomicroscopy.

Each eye was imaged with OCTA using the AngioVue system (Optovue RTVue XR
Avanti; Optovue Inc., Fremont, California, Software version 2016.0.0.52). This device
employs an 840 nm diode laser source. The device offers an axial resolution of 5 pm and
a 45 nm bandwidth, to create a 3D OCTA image centered on the fovea (3x3 mm scan).
Using the AngioVue software, the vascular region was automatically segmented into four
distinct layers: superficial, deep, outer retina, and choroidal layers. The SVP, or superficial
vascular plexus, ranged from the inner limiting membrane to a point 10 um above the
inner plexiform layer. In comparison, the deep vascular plexus (DVP) spanned from 10 pum
above the inner plexiform layer to 10 um below the outer plexiform layer. Vascular density
was determined by calculating the percentage of the area within a region occupied
by vessels, including terminal arterioles, venules, and capillaries. The foveal region was
identified as a circular area with a 1 mm diameter centered on the fovea, while the
parafoveal region extended from 1 to 3 mm around the foveal center and divided into four
quadrants (superior, inferior, nasal and temporal). The software performed automated VD
calculations for both DVP and SVP.

With the image scale set to 3x3 mm, the software enabled automated FAZ (foveal
avascular zone) border detection, visible under the "FAZ" measurement display on the
screen. The peripapillary retinal nerve fiber layer (RNFL) thickness was evaluated through
optical coherence tomography (OCT), targeting an elliptical annulus surrounding the
optic disc. Additionally, the macular ganglion cell complex (GCC) was analyzed for average
thickness and measurements like superior, inferior, global loss volume (GLV), and focal
loss volume (FLV), using a 3x3 mm scan of the macula centered on the fovea. Choroidal
thickness (CT) was manually measured with a caliper system from the outer boundary
of the hyperreflective retinal pigment epithelium to the hyperreflective inner scleral
boundary at three locations: subfoveal, 0.5 mm temporal, and 0.5 mm nasal.
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Using the opticdiscangiography feature, the software automatically identified the optic
disoss elliptical annulus shape (4.5x4.5 mm enface image), and flow density was evaluated
in six regions: nasal, inferior-nasal, inferior-temporal, superior-temporal, superior-nasal,
and temporal. Each region extended from the inner annulus to 0.75 mm beyond the outer
edge. Additionally, the software provided vascular density measurements for the entire
enface image, peripapillary, and inner disc regions. To maintain consistency, all OCTA
and OCT scans were performed by the same trained investigator at the same time each
day (between 8:00 a.m. and 12:00 p.m.) under standardized conditions. Three scans were
captured for each eye, with the highest-quality scan selected for statistical analysis.

Statistical analysis

We used SPSS for Mac, V.22, from IBM/SPSS in Chicago, Illinois, USA, to do the statistical
study. One-way analysis of variance (ANOVA) was used to compare the differences in
our groups regarding the normally distributed variables. The Kruskal Wallis test (KW)
was used for comparing the differences between our groups regarding not normally
distributed variables. P-value <0.05 is considered statistically. Also, p1 represents the
difference between myopic patients without maculopathy and non-smoker myopic with
maculopathy, p2 represents the difference between myopic patients with maculopathy
and smoker myopic with maculopathy and p3 difference between non-smokers and
smoker myopic with maculopathy. Tukey Honest Significant test was also used in our data
analysis to compare each of the two groups.

B RESULTS

A total of 120 eyes of 60 healthy high myopic subjects were included in our study
(40 eyes for each group). The age ranged from 30-50 years. It included 54 males and
6 females. All groups were age and sex-matched. In the smoker’s group, the number of
cigarettes/days ranged from 20-30, and the mean was 22+3. Duration of smoking (years)
ranged between 10-12 years with an average of 11.2+0.5 years. The type of myopic
maculopathy included in our study varied from inactive myopic CNV (30 eyes), myopic
scar (30 eyes), and myopic chorioretinal atrophy (20 eyes).

The FAZ area differed significantly among the groups under study, which was the
largest in smokers followed by non-smokers but smallest in control group (p<0.001).
Regarding choroidal thickness, there was a significant difference between the studied
groups, with the lowest thickness in the smokers group followed by non-smokers and the
highest in the control group in all areas, nasal (P<0.001), sub-foveal (P<0.001) or temporal
(P=0.002), except the temporal area between smokers and non-smokers where there was
no significant difference (p=0.07) (Table 1).

Significant variations in macular thickness, specifically in the superior, inferior, central,
nasal, and temporal regions, were noted between the groups analyzed (P<0.001). Also,
on comparing the two groups, there was a significant difference, where the control group
had significantly higher macular thickness in all these aspects (P<0.001). However, the
central macular thickness didn't differ significantly Comparing the smoker group with the
non-smoker group (Table 2).
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Table 1
Comparison between the studied groups regarding FAZ area
Groups
Parameter, N " " " I
mean£SD Myopic group without | Non-smoker group with | Smoker group with | p-value
maculopathy, N=40 maculopathy, N=40 maculopathy, N=40
0.180+0.04 0.210£0.07 0.230+0.09
FAZ (mm?3) <0.001*
P1<0.001* 0.021* 0.029*
Choroidal thickness
229.75+47 .45 200.56+30.68 180.42+30.2
Nasal <0.001*
P1<0.001* P2=0.004* P3=0.045*
240.1£34.41 203.0+£25 182.2+30.4
Sub-foveal <0.001*
P1<0.001* P2=0.002* 0.025*
249.25+52.96 205.39+35.36 182.56+42.4 0.002*
Temporal
P1=0.003* P2<0.001* 0.070

Note: one Way ANOVA test P1 (control vs non-smoker), P2 (control vs smoker), P3 (non-smoker vs smoker).

There were substantial differences between the groups studied concerning average,
superior, and inferior GCC thickness. The lowest GCL thickness occurred in the smoker’s
group (P<0.001). In the pairwise comparison concerning average and inferior GCC, A
significant difference was observed between the two groups. As regards superior GCC
thickness, A significant difference was observed between the control group and both non-
smokers or smokers’ groups (P<0.001). Still, no significant difference between smokers
and non-smokers groups (p=0.054) was found. Significant variations in global and focal
loss volume were found between the groups under study (P<0.001), where smokers had
significantly the highest GVL and FVL. There was a significant difference between the
studied groups regarding average peripapillary RNFL thickness (P<0.001) (Table 3).

Table 2
Comparison between the studied groups regarding macular thickness
Groups
. . Non-smoker group Smoker group with
Parameter ngsll; g;:: P I‘\'lvl'::‘: (":,;) with maculopathy, maculopathy, N=40 | P-value
pathy, =20 101 N=40 (%) (%)
mean+SD mean+SD mean+SD
Superior 285+9.5 268+8.4 23759 <0.001*
parafoveal P1<0.001** P2<0.001* P3<0.001* ’
i 275%5 260+7 24744
Inferior <0.001*
parafoveal P1<0.001* P2<0.001* P3<0.001*
250+9 188+8 186+8.5
Central <0.001*
P1<0.001* P2<0.001* P3=0.133
30510 26719 24247
Nasal parafoveal <0.001*
P1<0.001* P2<0.001* P3<0.001*
Temporal 270.5+5 261+3 253+4.1 <0.001*
parafoveal P1=0.001** P2<0.001* P3<0.001* ’

Notes: * p<0.05 is statistically significant, P1 (control vs non-smoker), P2 (control vs smoker), P3 (non-smoker vs smoker).
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Table 3
Comparison between the studied groups regarding ganglion cell layer analysis

Groups

Parameter median | Myopic group without | Non-smoker group | Smoker group with | p-value

(range) maculopathy, with maculopathy, | maculopathy, (KW)
N=40 N=40 N=40
93 (88-120) 73(53-101) 45 (39-91)

Average (mm) <0.001*
P1<0.001* P2<0.001* P3<0.001*

X 97+5.5 78+15 71£17

Superior (mm) <0.001*

P1<0.001* P2<0.001* P3 =0.054
X 91+7.2 78+5.1 46+6.02

Inferior (mm) <0.001*
P1<0.001* P2<0.001* P3 <0.001*
1.435+0.3 16.87+£2.3 34.63+5.5

Flv (%) <0.001*
P1<0.001* P2<0.001* P3<0.001*
7.46 (0.05-12.27) 20.86 (4.27-47.05) 53.97 (7.58-61.08)

Glv (%) <0.001*
P1=0.004* P2=0.001* P3=0.002*

. 106+7 96+3 86+4

RNFL thickness <0.001*

P1<0.001* P2<0.001* P3<0.001*

Notes: KW - Kruskal Wallis, P1 (control vs non-smoker), P2 (control vs smoker), P3 (non-smoker vs smoker).

Significant variations in superficial and deep VD were found between the groups
across all macular regions (P<0.001), where smokers had the lowest superficial and deep
VD in each aspect (Tables 4, 5).

Table 4
Comparison between the studied groups regarding superficial vessel density in macular angiogram
Groups
Parameter Myopic group without N?n-smoker group Smoker group with Evale
maculopathy with maculopathy maculopathy
Mean+SD Mean+SD Mean+SD
46.1+3.3 36.6+6.4 31.2+4.7
Whole <0.001*
P1<0.001* P2<0.001* P3=0.003*
X i 44.6x5.2 36.7£6.8 264+7.4
Superior-hemi <0.001*
P1<0.001* P2<0.001* P3<0.001*
i . 433154 34.7+£8.9 26.4+6.8
Inferior-hemi <0.001*
P1=0.001* P2<0.001* P3=0.002*
40.5+4.9 24.349.1 17.317.6
Fovea <0.001*
P1<0.001* P1<0.001* P3=0.012*
45.6+5.8 33.1£7.9 21.046.2
Parafoveal <0.001*
P1<0.001* P2<0.001* P3<0.001*
Parafoveal
. . 46.0+5.6 37.6+4.9 23.4+8.4
Superior hemi <0.001*
P1<0.001* P2<0.001* P3<0.001*
X X 44.9+6.4 37.3+5.9 24.7+7.2
Inferior hemi <0.001*
P1<0.001* P2<0.001* P3<0.001*
42.9+5.0 33.5£6.2 24.3+6.9
Temporal <0.001*
P1<0.001* P2<0.001* P3<0.001*
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End of table 4
. 46.3+6.2 31.6+8.6 21.9+6.4
Superior <0.001*
P1<0.001* P2<0.001* P3<0.001*
452+6.5 33.9+6.9 19.3+7.8
Nasal <0.001*
P1<0.001* P2<0.001* P3<0.001*
X 46.1+6.4 36.4%8.2 21.6£7.1
Inferior <0.001*
P1<0.001* P2<0.001* P3<0.001*

Notes: one Way ANOVA, P1 (myopic vs non-smoker), P2 (myopic vs smoker), P3 (non-smoker vs smoker).

The studied groups showed notable differences concerning VD of the whole optic disc,
inside disc, peripapillary, superior hemisphere optic disc, and inferior hemisphere optic
disc (P=0.004, P=0.002, P<0.002, P<0.001, P=0.002 respectively). There was a significant
difference between every 2 groups, where smokers had the lowest optic disc VD in all
aspects except the inside disc, where it had the highest inside disc VD (Table 6).

Table 5
Comparison between the studied groups regarding deep vessel density (macula angiogram)
Groups
Parameter Myopic group without N9n-smoker group Smoker group with p
maculopathy with maculopathy maculopathy
N=20 (%) N=20 (%) N=20 (%)
Whole 54.6+3.3 41.4+11.9 34.61£6.8
<0.001*
P1<0.001* P2<0.001* P3=0.029*
) ) 55.1+3.4 41.3+£10.9 34.1+3.1
Superior-hemi <0.001*
P1<0.001* P2<0.001* P3=0.004*
. . 54.1+3.3 42.7+12.5 39.6+£10.6
Inferior-hemi <0.001*
P1=0.001* P2<0.001* P3=0.578
43.8+7.3 37.5£5.1 26.6+4.2
Fovea <0.001*
P1=0.003* P2<0.001* P3<0.001*
47.4+1.4 37.4+13 27.1£1.6
Parafoveal <0.001*
P1<0.001* P2<0.001* P3<0.001*
Parafoveal
X . 46.9+1.1 37515 27.3£1.6
Superior-hemi <0.001*
P1<0.001* P2<0.001* P3<0.001*
i i 47.5+1.5 38.0t1.4 27.2+1.3
Inferior-hemi <0.001*
P1<0.001* P2<0.001* P3<0.001*
55.3+4.6 40.9+12.3 36.6+9.1
Temporal <0.001*
P1<0.001* P2<0.001* P3<0.001*
K 47.4+£1.6 37714 27.1+1.2
Superior <0.001**
P1<0.001* P2<0.001* P3<0.001*
47.5+1.4 37.3%£1.2 27.4£1.5
Nasal 0.029*
P1<0.001* P2<0.001* P3<0.001*
i 47.5+1.8 38.1£1.6 27.3£1.5
Inferior <0.001**
P1<0.001* P2<0.001* P3<0.001*
Notes: P1 (myopic vs non-smoker), P2 (myopic vs smoker), P3 (non-smoker vs smoker).
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Table 6
Comparison between the studied groups regarding optic disc vessels density (optic disc angiography)
Groups
Parameters Myopic group without | Non-smoker group with | Smoker group with P
maculopathy maculopathy maculopathy
Mean+SD Mean+SD Mean+SD
48.26+5.2 42.49+9.27 35.45+7.62
Whole 0.004*
P1=0.019* P3<0.001* P3=0.014*
. R 55.08+3.59 60.56+8.69 64.05+2.08
Inside disc 0.002*
P1<0.001* P2<0.001* P3<0.001*
. i 46.38+4.12 38.94+10.01 26.8+7.74
Peripapillary 0.002*
P1=0.003* P2<0.001* P3=0.001*
X 45.94+3.81 38.2+10.62 22.85+£12.41
Superior <0.001*
P1=0.002* P2<0.001* P3<0.001*
) 49.8+5.9 41.05+9.78 33.5+6.99
Inferior 0.002*%
P1=0.001* P2<0.001* P3=0.007*

Note: one Way ANOVA test *p<0.05 is statistically significant.

B DISCUSSION

Myopic maculopathy, which is a major alteration in the retinal histology, is a known
complication of high myopia. It continues to be a major cause of blindness in many
industrialized nations [6].

A total of 120 eyes from 60 healthy subjects with high myopia were included in our
study and categorized into 3 groups: control group without myopic maculopathy, non-
smokers group with myopic maculopathy, and smokers with myopic maculopathy. We
investigated the effects of high myopia and chronic smoking on the FAZ area, macula
thickness and vasculature, choroidal thickness, GCC thickness, RNFL thickness, and optic
disc vasculature.

We found that the presence of maculopathy in high myopic subjects caused a marked
increase in the size of the FAZ area. Also, the FAZ area was found to be notably larger in
smokers than in non-smokers. Thoughts on what causes the FAZ to enlarge in myopic eyes
are few. One theory is that as myopia progresses, the retinal vascular trunk drags, which
reduces retinal blood flow and can lead to different FAZ sizes in different eyes. Another
theory is that macular thinning is due to axial elongation in the eyes which reduces the
amount of oxygen consumed, which in turn reduces blood flow to the retina and causes
larger FAZs [7]. Smoking could be associated with microinfarcts, capillary non-perfusion,
impairment, and decrease of blood flow, thus causing expansion of the FAZ [8].

In coordination with our finding, a study conducted by Sung et al., who used OCTA to
examine myopic eyes, found that extremely myopic eyes had bigger superficial and deep
FAZ zones as well as reduced peripapillary VD [9]. Additionally, in cases of severe myopia,
he and colleagues found that the FAZ region was larger. Still, the radial peripapillary and
deep parafoveal VD were reduced [10]. Axial elongation was also associated with less VD
in the deep and superficial layers and an increase in FAZ area, according to Cheng et al.
[11]. FAZ size indirectly indicates differences in retinal perfusion, as all these investigations
found that an enlarged FAZ was accompanied by a reduced density of retinal vessels
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in the macular area. Piao et al. reported that individuals with high myopia had notably
larger superficial and deep FAZ areas than those in the control group [7]. In contrast to
our finding, Wong et al. found that the superficial FAZ region was smaller in the high
myopes compared to the control group [12] and Kocer et al. found that pathological
myopia (myopic maculopathy) patients had a smaller FAZ area than emmetropes [13].
This difference may be due to their different study design from our study.

Concerning the effects of smoking, Aboud et al. used OCTA to study healthy smokers.
They found that smokers had a significantly larger FAZ area than non-smokers [8].

Our study found a significant decrease in the choroidal thickness in patients with
maculopathy compared to high myopic patients without maculopathy. Alterations
to choroidal vascular architecture may play a role, but the precise mechanism remains
unknown. Subjects with myopic maculopathy had fewer choroidal veins and arterioles in
their chorioretinal atrophic lesions, according to multiple clinical investigations that used
indocyanine green angiograms [2]. Also, smoking was found to significantly decrease the
choroidal thickness compared to non-smokers.

In a study comparing various stages of myopic maculopathy, Zhao et al. discovered
that subfoveal choroidal thickness grew noticeably thinner as the severity of maculopathy
increased. Maculopathy severity was linearly related to temporal, nasal, superior,
and inferior Choroidal thickness. The choroid of 37 eyes with 4-grade maculopathy
was abnormally thin [14]. Ueda et al. examined how choroidal thickness relates to the
progression of myopic maculopathy, concluding that a thinner choroid was strongly
associated with myopic maculopathy [2]. Similarly, Virgayanti & Faisal observed a marked
reduction in choroidal thickness in smokers compared to non-smokers. He mentioned that
several factors related to smoking affect the choroidal thickness, including the presence
of a filter, number of packs per day, and duration of smoking [15].

In our study, all macular subfield thickness decreased significantly in patients with
maculopathy compared to the control group. The theory behind this discovery is that
the mechanical stretching and thinning of the retina occurs in myopic eyes as a result of
the elongation of the globe. The thickness of the retina determines how much the eye
stretches. Less resistance to traction and stretch is seen in the peripheral retina due to
the absence of major blood arteries and optic fibers. The central retinal thickness can
be preserved by compensating for the stretching over the entire retina, which results in
a decrease in peripheral retinal thickness. Still, with the progression of myopia and the
occurrence of myopic maculopathy, the central retina also became affected [16]. Also,
smokers showed a significantly lower macular thickness compared to non-smokers except
in central macular thickness, where there was no significant difference. This was due to the
fact that tobacco has an oxidizing effect that can harm or kill cells in the macular, RNFL,
and GCC areas [8].

Various studies have evaluated OCT changes in individuals with high myopia and
observed a notable reduction in macular thickness compared to healthy controls. Our
findings were consistent with Choudhary et al’s study, which examined the effect of
high myopia on macular thickness and reported similar values to ours [16]. Also, Meng
et al. assessed the whole and regional macular retinal thickness parameters between the
myopic severity groups. They found that as myopia progressed, the retina became thinner
in the whole image, temporal, superior, nasal, and inferior parts of the macula [17].
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According to Aboud et al., smokers had noticeably thinner macular subfields than
non-smokers, with the exception of central macular thickness and temporal parafoveal
subfield thickness, where the two groups did not differ significantly [8].

Significant differences were found among the studied groups regarding average,
superior, and inferior GCC thickness. The smokers exhibited the lowest GCL thickness,
though no significant difference was detected between smokers and non-smokers.
Furthermore, global and focal loss volume differed significantly between the groups.

Similar values were obtained in the study of Ucak et al., who found that the average
superior GCC thickness was 94.90+13.94. The inferior GCC was 91.55+14.53 and compared
them to normal control patients, revealing that the thickness was significantly reduced in
patients with high myopia [18]. Also, the study of Shukla et al. assessed the thickness of
GCC in different degrees of myopia and reported that the mean average GCL thickness
was 79.55+7.38 um in low-grade myopic eyes, 73.77+12.26 um in moderate-grade myopic
eyes, and 60.00+15.67 um in high-grade myopic eyes [19].

Our study found a significant difference between the studied groups regarding
average peripapillary RNFL thickness. Research has shown that when myopia severity and
axial length increase, RNFL thickness decreases significantly [20, 21].

In terms of smoking’s effects, Aboud et al. observed similar outcomes. The results
showed that the smokers’ group had noticeably thinner inferior GCCs. Slightly thinner
RNFLs, on average, in the upper and lower halves, were also found in the cigarette group
[8]. Yang et al. conducted a meta-analysis study and found a significant decrease of RNFL
and GCL in smokers [22].

There was a significant difference between the studied groups regarding superficial
and deep VD in all macular regions. On comparing the two groups, there was a significant
difference between each 2 group where the smoker’s group had significantly lower
superficial and deep VD in each aspect.

Analysis of the optic disc VD in our study showed a significant difference between
all groups regarding the whole, peripapillary, superior-inferior, and inside disc VD. The
VD was significantly lower in patients with maculopathy compared to patients without
maculopathy and lower in smokers than non-smokers. A decrease in the retinal vascular
network may occur as a result of mechanical stretching of the retinal tissue caused by high
myopia, which also causes choroidal and retinal thinning [23]. A potential contributor to the
depletion of the capillary network could be the loss of the retinal pigment epithelium and
the retinal vascular endothelium cells, which secrete vascular endothelial growth factor
(VEGF). Also, VEGF has been observed to have an inverse relationship with axial length
[24]. Low vessel density in high myopia with maculopathy may be due to reduced oxygen
consumption in the atrophic areas relative to healthy eyes. This, in turn, may explain why
there is less blood flow to the retina in these cases [13]. Microvascular and macrovascular
atherosclerosis, vascular wall damage, and capillary loss are all consequences of smoking
[8]. Our study found increased VD inside the optic disc in both non-smokers and smokers
groups compared to control. The significance of retinal vascular regulation increases due
to an automated adjustment process, which explains this conclusion. As regional oxygen
demand might be impacted by lower peripapillary vascular perfusion, an appropriate
function of retinal tissue can be ensured by increasing blood flow inside the disc, which
can alleviate the decreased blood flow around the optic disc [25].
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According to Jiang et al., high myopic eyes have much reduced VD in the macular
superficial and deep layers compared to non-high myopic eyes. However, this difference
is only seen in the inferior hemi aspect [6]. Wang et al. studied patients with different
severe myopic refractive errors. They found that those with high myopia had the lowest
levels of superficial, deep macular, and peripapillary VDs as compared to those with mild
or moderate myopia. Compared to the other groups, those with severe myopia had a
larger density within the optic disc [25]. Except for the fovea and inside disc VDs, which
were identical in all groups, Yaprak & Yaprak discovered that the high myopia group had
significantly lower superficial, deep macular, peripapillary, and whole disc VDs when
compared to the healthy control group in all zones (p <0.005) [26]. According to Mo et
al,, the pathological myopia group had fewer VDs overall, with the exception of the fovea
and the inside disc, as compared to the emmetropia and high myopia groups. Because
the foveal region was mostly devoid of blood arteries, it is less susceptible to differences
between groups. Another possible explanation is that the intricate network of major
vessels within the disc also makes it less sensitive to differences between groups [27].
In their study, Kocer et al. found that the groups with pathological myopia had lower
macular and disc VDs compared to the high myopia and emmetropia groups. They also
found that there were significant differences between the two groups, with the HM group
showing lower vessel densities across the board, with the exception of the fovea and the
interior of the disc [13]. In all previous studies, Patients with only myopic maculopathy
weren't included, which explains the sparing of the foveal VD, unlike their being involved
in our study.

Deep foveal, superficial, and deep parafoveal VDs were all significantly lower in the
smoking group, according to Aboud et al. [8]. Takashi et al's earlier research, which showed
that higher smoking intensity is linked to quicker vascular density loss over an average of
four years, may help to explain this. Additionally, they clarified that the restricted capillary
blood flow was caused by microinfarctions and capillary non-perfusion. Even in tissues
that were not directly exposed to smoke, autopsy data from smokers have shown fibrous
thickening of the blood vessel walls. Overall, smoking has a variety of acute and long-term
consequences on the circulatory system and tissue [24].

B CONCLUSIONS

The ocular effects of high myopia and smoking are mainly vascular. The degenerative
vascular effect of myopic maculopathy with the vasoconstrictive effect of smoking
impairs the vascular flow to the retina and choroid. A decrease in macular and optic disc
vessel densities in high myopic smokers compared to non-smokers with maculopathy
was detected. Also, macular, choroidal, GCCL, and RNFL thickness decreased and FAZ area
enlarged in both non-smokers and smokers with myopic maculopathy.
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Pesiome

BBepeHume. lOBeHMNbHBIN ngnonatuyeckuii aptput (FOWA) npeanctasnseT cobow apTput
HeyCTaHOBJIEHHOW 3TUONOTUN ANIUTENIbHOCTLIO 6onee 6 Hefenb, Pa3BNBAIOLMIACA Y AeTel
B BO3pacTe Ao 16 et npy UCKMYEHNY APYrol NaToiorum cyctaBoB. [laHHoe 3abonesa-
HUe ABNAETCA OQHUM U3 Hanbosee YacTbiX Y CaMbIX UHBaNUAU3NPYyWnx 3abonesaHnn
coefMHUTeNbHON TKaHW, BCTpevawmxca y geten. lOUA-accounmnpoBaHHble yBENUTbI AB-
nATcA Hambonee yacTbiM BHeCyCTaBHbIM npossneHnem KOUA 1 ocTatoTca cepbesHoi
npo6nemoit optanbmonoruun. TpyagHOCTU paHHEeN AMarHocTukmy ygenTa y geten ¢ OUA un
HeobX0ANMOCTb paHHEro afieKBaTHOIO JIEYEHUs], HAMPABJIEHHOIO Ha MPUOCTAHOBIIEHUE
ayTOVMMYHHOIO BOCHMaJiIeHNA, YKa3blBalOT Ha aKTyaNnbHOCTb Mcciegyemori npobnembl B
Pecny6nuke benapycb.

Liennb. MNpoBecTy cpaBHUTENbHBIN aHanM3 3a60/1eBaEMOCTV YBEUTOM Y MaLMEHTOB C lOBe-
HUNbHBIM MANOMATUYECKM apTpuTom B Pecnybnuke benapycb ans onpegenexHusa npo-
FTHOCTUYECKUX MPU3HAKOB Pa3BUTMA 3aboneBaHUA U oueHKu 3PpPeKTUBHOCTM MPOBO-
OVIMOTO JIeYeHUs C UCMOJNIb30BAHNEM F€HHO-VHXXEHEPHBIX OGUONOrMYECcKrX NpenapaTos
(rmsn).

Marepuanbl n merogbl. ViccnegoBaHne nposegeHo B 3 3Tana: 1-1 3T1an — NpoBegeHo
N3y4YeHne YacToTbl M BO3PaCTHO-NMOMIOBON CTPYKTYPbl pacnpoctpaHeHHocTy KOUNA, ocnox-
HEHHOrO MOpPaXeHWeM rnas, y AeTen B CTpaHe; 2-1 3Tan — Ha OCHOBaHMN AaHHbIX aHaMHe-
33, Pe3y/bTaToB KIMHMKO-NabopaToOPHbIX M MHCTPYMEHTasIbHbIX METOLOB UCC/IeJOBaHNA
onpefeneHbl NPOrHOCTUYECKN 3HaYMMble KpUTEPUU Pa3BUTUA yBeuTa cpeam ucciepo-
BAHHOIO KOHTWUHIEHTa MyTeM pacyeTa rnokasaTtensa uHdopmatieHocTh () gna kaxgoro
npu3HaKka Npy CpaBHEHUWN YaCTOTbl €ro BCTpeyaeMocTn B rpynne geten ¢ ONA n yseu-
ToM (n=41) 1 B rpynne cpaBHeHus getel ¢ lOUA 6e3 yBenta (n=40); 3-11 3Tan — npoBefeH
CpaBHUTENbHbIN aHann3 oueHKN 3GGEKTUBHOCTU TIEYEHUS NMOPAXKEHUS OpraHa 3peHus C
npvMeHeHnem Kak moHotepanuu MBI, Tak n B coueTaHnn € METOTPEKCATOM.
Pesynbratbl. PacnpoctpaHeHHocTb IOUA coctaBnsaeT 46,65+1,59 cnyuada Ha 100 000
[leTCKoro HaceneHus Pecny6nukn benapycb 1 3aHMMaeT nepBoe MecTo B CTPYKTYpe Cu-
CTEMHbIX 3ab60neBaHUN coeguHNTENbHONM TKaHW, cocTaBnasa 74,6%. Konnuyectso gerten ¢
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IOUA, cTpapatowmx nopaxeHmem rnas, — 12,17%. Mop Hawmm HabnogeHem Haxoaunca
41 pebeHok c yBenToM. Pa3BuTunio yBeunTa y 60onblunHCTBa NaumeHToB (33 — 80,5%) npeg-
LIeCTBOBaN CYCTaBHOW CMHAPOM. B KnuHUueckon KapTuHe npeobnagana cyctaBHasa ¢pop-
Ma 3ab6osieBaHNA NO CPaBHEHUIO C cnucteMHol (90,7% un 9,3% cooTBeTcTBEHHO; P>0,001),
Befyluel O6bina onurocycrtaBHaa dopma 3abonesaHusa (67,4%; x2=1 0,47, P=0,001). B neve-
HUW BCE NauUMeHTbl U3HaYaNbHO TPAAMLMOHHO NOMyYanu Tepanmio MeTOTPeKCaToM, HO B
CBA3M C pa3BuTMeM NobouHbIx adpdekToB y 5 geten (11,6%) npenapaT Obin OTMEHEH 1 B
KauecTBe 6a3uncHol Tepanun ncnonb3osanucb MBI (aganumymab y 36 (87,8%) petein B
nccnepgyemon ny 29 (72,5%) peten rpynnbl CpaBHeHNA Unn Tounnmlymab y 5 getei B nc-
cnepgyemon ny 11 getei rpynnbl cpaBHeHWA). icnonb3oBaHMe rMioKOKOPTUKOCTEPOUAOB
(TKC) otmeueHo y 86% nauuneHToB. Y MHOrux (76,7%) aeTein ¢ yBeUTOM MO CPaBHEHWUIO C
rpynnoi c OUA 6e3 Hero Ha doHe gnuTenbHoro npuema KC oTmeueHo pa3BUTHE FOPMO-
HO3aBUCUMOCTU (x2=24,6, P<0,001), a Tak*e pa3B1TNEe FOPMOHOPE3NCTEHTHOCTN Y 3 AeTeNn
C YBEUTOM.

BbiBoAbl. Ha 0cHOBaHMM JaHHbIX aHaMHe3a, Pe3ynbTaToB KIMHMKO-N1abopaTopHbIX Y UH-
CTPYMEHTanbHbIX METOOB UCCNIeJOBaHWA onpeaeneHbl Hanbonee NPOrHOCTUYECKN 3Ha-
urMble KpUTepun pas3sutua yeenta cpean aetein ¢ OUA: Bospact gebioTta 3abonesaHus,
ero popma 1 akTUBHOCTb, HEKOTOpPbIe AaHHbIe NHCTPYMEHTaNbHbIX (CUIHOBUT, U3MEHEHUA
KOCTHOW CTPYKTYpbl U HanMure Npr3HakoB 0CcTeonopo3a) 1 nabopatopHbix (yposHu CO3,
C-peaKTBHOro 6enka 1 TUTPa aHTMHYKNeapHbIX aHTUTeN) MeToAoB nccnefoBaHms. Pas-
BUTVE YBEWTa, Kak NpaBnio, Nponcxoaut Ha ¢oHe pebrota CcycTaBHOro CMHAPOMa C Cu-
HOBUTOM KOJNEHHbIX/FONEHOCTOMHbIX CYCTaBOB B TeueHre nepBbiX 3 NeT KU3Hu Ha GoHe
MUHMMaNnbHOWM akTMBHOCTW BOCMANUTESIbHOrO MpoLecca, YTo yKa3biBaeT Ha Heobxoau-
MOCTb Hanbosiee paHHero CKPUHUHIOBOrO BbIABNEHUA NOpaxeHua rna3 y aeten ¢ ONA
B 3TOM Bo3pacTe. [1na nHayKumm pemmccun yeeuta y geteii ¢ KOMA Heobxoammo B 6onee
pPaHHWE CPOKM OT MOMEHTa NOCTAaHOBKM AnarHo3a npumeHeHune MBI B couetaHuu ¢ uc-
nosib30BaHMEM MeTOTpeKcaTa. Micnonb3oBaHWe B KayecTBe 6asnCHOM Tepanumn TOMbKO
MeToTpeKcaTa onpaBfaHO y AeTeln, He NMeloLWMX YBenTa U C BbICOKOMN CTENeHbio aKTUB-
HOCTW 3a60neBaHus.

KnioueBble cnoBa: I0BEHWNbHbIM UANOMNATUYECKMIA apTPUT, YBEUT, METOTPEKCaT, FfeHHO-
WH>XeHepHble bronornyeckne npenapatbl
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Abstract

Introduction. Juvenile idiopathic arthritis (JIA) is an arthritis of unspecified etiology,
lasting more than 6 weeks and developing in children under 16 years of age when other
joint pathology is excluded. The disease is one of the most frequent and most disabling
connective tissue diseases occurring in children. JIA-associated uveitis is the most frequent
extra-articular manifestation of JIA and remains a serious problem in ophthalmology.
Difficulties in early diagnosis of uveitis in children with JIA and the need for early adequate
treatment aimed at stopping autoimmune inflammation indicate the relevance of the
problem under study in the Republic of Belarus.

Purpose. To conduct a comparative analysis of the incidence of uveitis in patients with JIA
in Republic of Belarus in order to determine the prognostic signs of disease development
and to assess the effectiveness of treatment with genetically engineered biological
preparations.

Materials and methods. The study was conducted in 3 stages: Stage 1 - the frequency
and age-sex structure of the prevalence of JIA complicated by eye lesions in children in
the country were studied; stage 2 - on the basis of anamnesis data, results of clinical,
laboratory and instrumental methods of research the prognostically significant criteria
of uveitis development among the studied contingent were determined by calculating
the informativeness index (I) for each feature when comparing the frequency of its
occurrence in the group of children with JIA and uveitis (n=41) and in the comparison
group of children with JIA without uveitis (n=40); Stage 3 — a comparative analysis of the
efficacy of treatment of visual organ damage using both genetically engineered biological
preparations, monotherapy and in combination with methotrexate was performed.
Results. The prevalence of JIA is 46.65+1.59 cases per 100,000 children in the Republic of
Belarus and ranks first in the structure of systemic connective tissue diseases, accounting
for 74.6%. The number of children with JIA suffering from eye damage is 12.17%.
We observed 41 children with uveitis. The development of uveitis in most patients (33—
80.5%) was preceded by articular syndrome. In the clinical picture, the articular form of the
disease prevailed compared to the systemic one (90.7% and 9.3%, respectively; P>0.001),
the leading one was the oligoarticular form of the disease (67.4%; x*=10.47, P=0.001).
In the treatment, all patients initially received traditional methotrexate therapy, but due
to the development of side effects in 5 children (11.6%), the drug was discontinued and
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genetically engineered biological preparations were used as basic therapy (Adalimumab
in 36 (87.8%) children in the study group and in 29 (72.5%) children of the comparison
group or Tocilizumab in 5 (children in the study group and in 11 children of the comparison
group). The use of glucocorticosteroids was noted in 86% of patients. In many (76.7%)
children with uveitis, compared with the group with JIA without it, against the background
of long-term use of glucocorticosteroids, the development of hormone dependence was
noted (x’=24.6, P<0.001), as well as the development of hormone resistance in 3 children
with uveitis.

Conclusion. Based on the anamnesis data, results of clinical, laboratory and instrumental
research methods, the most prognostically significant criteria for the development of
uveitis among children with JIA were determined: age of disease onset, its form and
activity, some data from instrumental (synovitis, changes in bone structure and the
presence of signs of osteoporosis) and laboratory (ESR, C-reactive protein and antinuclear
antibody titer) research methods. Uveitis usually develops against the background of the
onset of joint syndrome with synovitis of the knee/ankle joints with the preservation of
their functional capacity during the first 3 years of life against the background of minimal
activity of the inflammatory process, which indicates the need for the earliest screening
detection of eye damage in children with JIA at this age. To induce uveitis remission in
children with JIA, it is necessary to use genetically engineered biological preparations in
combination with methotrexate at an earlier stage from the moment of diagnosis. The use
of Methotrexate alone as a basic therapy is justified in children who do not have uveitis
and with a high degree of disease activity.

Keywords: juvenile idiopathic arthritis, uveitis, methotrexate, genetically engineered
biological preparations

B BBEJAEHWE

lOBeHWNbHbLIN nanonaTndeckuin apTput (OUA) npeactaBnseT cobol apTpUT HeycTa-
HOBJIEHHOW 3TUONOTNN ANUTESNIbHOCTBIO 6oMee 6 Hefesb, PAa3BMBAIOLMINCA Y IeTEN B BO3-
pacte oo 16 net nNpu MCKIOYEHUN APYroV NaTosiorMm cyctaBoB. [lJaHHOe 3aboneBaHue
ABNAETCA OQHUM 13 Hanbonee YacTbIX Y CaMblX HBANUAM3UPYIOLWMX 3aboneBaHnin coe-
OVIHUTENbHOW TKaHW, BCTpeYatowmxca y aeteid. o gaHHbIM InTepaTypbl, 3a001€BaeMoCTb
IONA cocTtaBnseT ot 2 o 16 Ha 100 TbiC. 4ETCKOrO HaceneHua B Bo3pacTe Jo 16 net, a
pacnpoCTpaHeHHOCTb ero B pa3HblX CTpaHax konebnetca ot 0,05 fo 0,6% B feTCKOW no-
nynAaunmn.

K nnBannausmpytowmm nocneactamam FOUA oTHOCAT: pa3Butre ammnongosa Ha poHe
XPOHMYECKOro BOCMasieHns, 0CTeONopo3, YCKOPEHHOe pa3BUTME aTepocKieposa 1 ero
NoCNeacTBU, a TakXKe nopakeHme opraHa 3peHud. KOMA-accounmnpoBaHHble yBeuTbl
ABNAOTCA Hanbosee YacTbiM BHECYCTaBHbIM nposBneHnem tOUA 1 ocTatoTca cepbesHoi
npo6nemoit odpTanbMOSIOr B CBA3M C, Kak MPaBuUIo, Masio3aMeTHbIM UM aCUMITOMHbIM
Hauyanom 3aboneBaHusA, OTCYTCTBMEM »Kanob (UTO MOXET NPMBOAUTL K MNO3AHEN AMATHO-
CTUKE), TAXKECTbIO TeYEHUA, PaHHMM BO3HUKHOBEHUEM LUMPOKOrO Kpyra OCAOXKHEHWI,
HepenKko NPUBOAALNX K HEOOPATUMOMY CHVXXEHMIO 3PEHUS, BMJIOTb A0 MOJIHONM €ro no-
Tepwu [1]. Mpu nopaxeHUw rnas AeTyi MOryT NPeabABATL »Kanobbl Ha CHYXXeHVE 1 (1) 3a-
TYMaHVBaHMe 3peHus, NoABNeHe NaaBalowWwmnx NATeH nepes rnasamu, NoKpacHeHue rnas,
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cBeTob0A3Hb, CnesoTeyeHre, bonesow cuHapom. Ho ualle Bcero npu ysente xanob nméo
HeT, nnbo poauTeny obpaLlaloT BHMMaHUE Ha To, UTO 3payoK y pebeHka gedopmumpoBan-
A, pebeHOK HaTbIKaeTCA Ha NPeAMETbl, UTO CBA3AHO CO CHVMEHMEM OCTPOTbI 3pEHMA.

3aboneaemocTb OMA-accouumnpoBaHHbIM YBEMTOM COCTaBnAeT B cpegHem 1,5-2 Ha
100 000 geTckoro HaceneHua B rof, pacnpocTpaHeHHOCTb — 8-11 Ha 100 000 [2-4]. Xpo-
HUYECKUI YBEUT pa3BuBaeTcA NnpumepHo Y 15% naumeHToB ¢ nonnaptTputom ny 20% - ¢
ONNroapTPUTOM. YCTaHOBNEHO, UTO YBEUT accoLmmpyeTca ¢ aebiotom 3aboneBaHuna B paH-
Hem BO3pacTe 1 HaMunem aHTUHYKneapHoro dakTopa.

Mo nokanusauunm yBeut MOXeT ObITb:

1) nepepHuM (MpUT, NnepeaHNIA LUKANT, UPUAOLIMKINT) — BOCNaneHne pagy»Hoi o6onou-

K1 1 (Mnn) umnuapHoro Tena;

2) nepudbepnyeckum (3afHUIN LUKAUT) C BOBNEYEHMEM LMIMAPHOro Tena, nepudepu-

YecKnx oTaenoB cO6CTBEHHO COCYAUCTON 0OONOUKHY;

3) 3agHVM (XOpMOUANT, XOPUOPETUHMT) — BOCNaneHne co6CTBEHHO COCYANCTON 060n0u-

KM 1 ceTyaTKu rnasa;

4) naHyBewuT.

B 3aBMCMMOCTM OT TeueHUA YBEUT MOXET ObITb OCTPbIM, NOJOCTPbIM Y XPOHUYECKM
(BANOTEKYLWNIA MW PELMANBUPYIOLLMIA). B 3aBUCMMOCTM OT UMCa NOPaXKeHHbIX a3 — Of-
HOCTOPOHHMUM 1 IBYCTOPOHHUM.

KnnHnuecknmmn cumntomamm nepefHero yBenta ABNATCA:

«3anoTenocTby (OTeK) SHAOTENNA POrOBULIbl M OTIOXKEHME Ha HEM NPeLUNUTaToB;
KneToyHasa peakuma (BocnanuTenbHble KNeTKM) U SKCCyaaT BO Bnare nepefHen Kamepbl;
BO3HVKHOBEHWe B NepefHeln kamepe rmnonuoHa nunm rugpemsi;

OTeK 1 rmnepemmna pagyKKu;

KNneTouHasa peakumna 1 3KCCyAaumna B CTEKNOBULHOM Tene;

MaKynAPHbIN OTeK U/ NanuInT.

Taknm o6pa3om, TPyAHOCTM AMarHoCTMYeCKoro Tana ysenta y geten ¢ lOUA, Heobxo-
OVIMOCTb €ro paHHeW ANarHOCTUKN 1 afeKkBaTHOe JleueHne, HanpaBneHHoe Ha NprocTa-
HOBMEHWe ayTOMMMYHHOIO BOCMaNIeHNA, yKa3blBaloOT Ha aKTyaNlbHOCTb Ucc/iedyemon npo-
6nembl B Pecnybnuke benapychb.

AU WN =
NGNS ENG

B LEJTb NICCNEOQOBAHKA

MpoBecTn cpaBHUTENbHbBIN aHanu3 3a6oneBaeMoCTV YBEUTOM y naumeHTos ¢ IOVA B
Pecny6nuke benapycb ana onpegeneHnsa NPOrHOCTUYECKNX NMPU3HAKOB pa3BmTMA 3a60-
neBaHWA 1 oLeHKN 3G PEeKTUBHOCTM NPOBOANMOrO JleueHus ¢ ncnonb3osaHnem MBI,

B MATEPWAJIbl U METObI
WccnepoBaHve npoBefdeHo B Tpy 3Tana:

® | 5Tan — nM3y4YeHne YacToTbl U BO3PaCTHO-NOSIOBOM CTPYKTYPbl pacnpoCTpaHeHHOCTH
IOUA, ocnoXHeHHOro nopaeHuem rnas, y getein B Pecny6nuvke benapyco;

® | 37Tan - onpepeneHve Ha OCHOBaHWM laHHbIX aHaMHe3a, pe3yNbTaToB KNMHMUKO-nabo-
pPaTOPHbIX M MHCTPYMEHTaNbHbIX METOA0B NCCeOBaHNA NMPOrHOCTUYECKN 3HAUMMBbIX
KpuTepreB pa3BUTHA YBeNTa CPeAUN CCefOBAHHOMO KOHTUHIEHTa;

= ||l 3Tan - NnpoBefeHNe CPAaBHUTENBHOIO aHanM3a oLeHKN 3PpPeKTUBHOCTU NeUeHnA no-
paXkeHUs opraHa 3peHus C NprMeHeHnem Kak moHoTepanun M'MBIM, Tak u B coueTaHum
C MeToTpeKCcaToOM.
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UccnepoBaHus | aTana. Ha ocHOBaHWY rofoBbIX OTYETOB JETCKMX KapArOpeBMaTo-
noros obnacte benapycu n ropoga MunHcka onpefeneHa yactoTa BCTpeyaemoCTu nopa-
XeHunsa opraHa 3peHua npm OUA B nepuog ¢ 2020 no 2024 rog. Bce nayuneHTbl, umetowme
nopakeHue rnas npu JaHHON NaToNOru, HAXO[UNCh Ha obcneoBaHNK 1 NONyYanu ne-
yeHue y eTcKnx opTanbmonoros B Y3 «4-A ropoAckas feTckasa KnvHuyeckas 6onbHuLay
r. MuHcka.

Kpome paHHbIX 13 aHamHe3a, TakMx Kak BO3pacT, Mo, AMHaMUKa Pa3BUTUA, KIUHW-
yeckuii BapuaHT 3aboneBaHunsA, HanMuMe ConyTCTBYIOLWEN NAaTONOMMUN, YUUTBIBANIUCD: aK-
TUBHOCTb W ANUTENbHOCTb pemMuccum 3aboneBaHusa, GYHKLUMOHaNbHbIA Knacc, faHHble
YNbTPa3ByKOBOro, peHTreHonornyeckoro u MPT-nccnefoBaHuin NopakeHHbIX CyCcTaBOB
1 pesynbtaTbhl nabopatopHbix nccnegosaHunn (CO3, LIPB, TMTp aHTMHYKNeapHbIX aHTUTEN
(antinuclear antibody — ANA)). Mpr ocmoTpe 0bTanbMoNorom BbIMONHANNCH: GUOMUKPO-
cKonuA nepepHero otaena rnasa u CTeknoBuaHoOro Tena, odranbMockonua (C Muapua-
30Mm). COBMeCTHO C KapAMopeBMaTonorom nposoaunca anbdepeHumanbHbil gruarHo3 ¢
LUIMPOKMNM KPYrom yBEWNTOB, aCCOLMNPOBAHHbIX C CUCTEMHBIMU 1 CUHAPOMHbIMU 3abone-
BaHMAMM N COCTOAHUAMM.

Mpun noctaHoBke AauarHo3a lOVA mMbl ncnonb3oBany obLenpuHATYI0 Knaccnudurka-
uuto, paspaboTtaHHylo MexayHapoaHoW Nuron pesmaTonoruyeckux accoumaumii (The
International League of Associations for Rheumatology - ILAR) ¢ BblgeneHvem nogtvinos
Ha OCHOBaHW OMKMCaHHbIX Kputepres [5].

[lna onpepeneHnaA cTeneHn akTUBHOCTY 3aboneBaHUA Ncnonb3oBanu nHaekc JADAS -
Juvenile Arthritis Disease Activity Score, KOTOpbIli CyLecTByeT B Tpex BepCusx, B 3aBUCHK-
MOCTW OT umcna cyctasoB — 71, 27 nnn 10. JADAS BknouaeT cnefyiowime yeTbipe noka-
3aTena: obLyto OLUeHKy akTMBHOCTM 3aboneBaHMA BpavoMm, N3mepsaemyto no Bru3syanbHoOM
aHanorosou wkane 0-10 (BALL), roe O — oTcyTCTBME aKTUBHOCTY, @ 10 — MaKCMManbHas ak-
TUBHOCTb; 06LLYI0 OLIeHKY CaMOUyBCTBUA POAUTENAMU, M3MepsAemyio no wkane 0-10 BALL,
rge O — oueHb xopowo, 10 — o4yeHb MNNOX0; CKOPOCTb ocepanHnsa spuTpountos (CO3), Hop-
Mann3oBaHHyo Mo wkane ot 0 4o 10; 1 KONMYeCTBO CYCTaBOB C aKTUBHbIM 3aboieBaHMEM.
OueHKa MHTeHCMBHOCTY 6oNeBOro CMHApPOMa NPOBOAMIACh NaLMeHTOM (poauTenamu) B
munnmmeTtpax no 100-MunnmMmMeTpPoBO BM3yasibHOW aHaNoroBow wkane [6-9].

Mpu npoBeaeHUN PEHTFeHONOrMYeCKOro UCCNeA0BaHUA CYCTaBOB BbIAENANN cliefyto-
e CTagnm aHaTOMMYecKnx nameHeHun (no LLUtenH6pokepy, B mogudmkaumm):

® |- OKOJIOCYCTaBHOM OCTEONopos3;

B || - 0CTeonopo3 1 CyXkeHne CyCTaBHOW LWeNu, eUHUYHbIE 3PO3UN;

® Il - npu3Hakn npegbigyLwen cTagum, MHOXXeCTBEHHbIE 3P031KW U NMOABBLIBUXM B CyCTa-
Bax;

= |V - npusHaku npeablayLen CTagumn U KOCTHbI aHKKI103.
Mpu oueHke GYHKUMOHaNbHOW aKTUBHOCTW CYCTaBOB Bblgenanu 4 GyHKUMOHaNbHbIX

Knacca:

® |- dyHKUMOHaNbHaA CNOCOBHOCTb CYCTaBOB NOJIHOCTbIO COXPAHEHa;

® |- orpaHuyeHmne GyHKLMOHANbHOWM CNOCOBHOCTU CycTaBoB H6e3 orpaHnyeHns cnocob-
HOCTU K CaMOOBCyKMBaHUIO;

® Il - orpaHuyeHne GyHKUMOHaNbHOM CMOCOOHOCTM CYCTaBOB COMPOBOXAAeTCA orpa-
HUYEHMEM CMNOCOBHOCTUN K CaMOOBCY>KUBAHWIO;

® |V - pebeHoK ceba He 0BCYKMBaET, HYXKaeTcA B MOCTOPOHHEN NMOMOLLU, KOCTbIAX U
Apyrux npucnocobneHunsx.
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WNHCTpymeHTanbHble nyyeBble MeToAbl UCCiefoBaHMA (YNbTPa3BYK U KOMMbIOTEPHOE
nccnepoBaHme) BblsBNANM KOCBEHHbIE MPU3HAKM 3aboneBaHnA B BUAE CUHOBWTA, Hanu-
unA KUAKOCTU B MOMOCTU CycCTaBa; pa3pacTaHuMe CMHOBManbHOM 06onoukn (MaHHyca),
OTeK KOCTHOIo MO3ra, NaTofIornyeckne N3MeHeHNA XpsLla Ha PaHHUX CTagusaX PasBUTKA
3aboneBaHVA NPy OLHOBPEMEHHOM MCCNIe0BaHNM CUMMETPUYHbIX cycTaBoB [10, 11].

M3 nabopaTopHbIX UccnefoBaHuini 06a3aTenbHO BCEM MaUMeEHTaM MPOBOAUAUCE 06-
WU 1 BMOXUMMYECKUI aHanNU3bl KPOBW, MMMYHOJIOMMYECKOe McCriefoBaHne KpoBU C
onpepeneHnem ypoBHel pesmaTtongHoro gpaxktopa (PD), aHTUTEN K LUMKINYECKOMY Lu-
TpynuHuposaHHomy nentugy (anti-CCP), yposHa ANA, BbINONHANOCH onpefeneHne ye-
JIOBEYECKOro NenKounTapHoro aHtureHa B 27 (HLA B-27) c nomoubio metoga NpPOTOYHOM
LUTOMETPUMN.

UccnepoBaHus Il atana. OnpepeneHne NPOrHOCTUYECKN 3HAUNMBIX KPpUTEpPUEB pas-
BMTWA yBeWTa NPOBEAEHO NyTeM pacyeTa nokasatensa uHdopmaTusHocTy (I) gna kaxgoro
npu3HaKka Npu CpaBHEHNM YaCTOTbl €r0 BCTPeYaemMocTu B rpynne geter ¢ lOUA n ysentom
(n=41) n B rpynne cpaBHeHna feten c lOUA 6e3 yenuta (n=40). ina sToro onpegensanca
[eCATUYHbIN Nnorapndm OTHOLLIEHNA YaCTHOCTEN YacTOT BCTPEYaeMOCTI Npr3HaKa B obe-
MX rpynnax, corfnacHo paHee onuncaHHomy metopy A. Banbpga, A.A. TeHKuHa 1 dpopmyne
C. Kynbbaka. MporHocTMyeckn 3HauMMbIMU KPUTEPUAMM Pa3BUTUA YBeUTa ABUIUCH Te,
KOTOpble MeNn 3HaYeHnA nokasaTtena nipopmatnusHocTn | =1,0 n 6onee.

UccneposaHnume lll atana. [MpoBoaunack oueHka 3¢GdeKTMBHOCTN NeyeHns yBenTa C
ncnonb3oBaHuem MBI, O6cnepgoBaHMe U fleueHne, a TakXKe Ha3HauyeHue npenapaTos
JaHHOW rpynmnbl NPOBEAEHO COrMAcHO KNMHNYECKOMY NPOTOoKoNy «[luarHocTuKa 1 neve-
HMe NaumMeHTOB C UMMYHOBOCMANNTENbHBIMU PEBMATUYECKMMU 3aboneBaHUAMM (geTcKoe
HaceneHue)», yTBePXXAEHHOMY nocTaHoBnieHnem M3 Pecny6nukn benapycb N2 167 ot
3 nekabps 2024 .

B PE3YJNbTATHI

KonnuecTtBo feTen, CTpagaoLmx CUCTEMHbIMM 3a601eBaHNAMMN COeAMHUTENIbHOW TKa-
HU 1 IOUA, B pecnybnuke npefcraBneHo B 1abn. 1.

Kak B1ngHO 13 npefcTtaBneHHomn Tabnuubl, pacnpoctpaHeHHocTb IOUA B Pecnybnuke
benapycb coctaBnaet 46,65+1,59 cnyyaa Ha 100 000 geTckoro HaceneHma 1 3aHMMaeT
nepBoe MecTo B CTPYKType pacnpocTpaHeHHocTn C3CT B nccnegyemoinn nepuogd — 74,6%.
Konuuectso geten ¢ FOUA, cTpagatowmx nopaxeHnem rnas, B paccMaTpuBaemMbli Neprog
B Pecnybnuke benapycb — 103 pebeHka, uto coctasumno 12,17%.

Mog Hawwm HabnogeHuem B yYKa3aHHbIN nepuog Haxopgunca 41 pebeHok. CpefHuMN
BO3pacT naumeHToB coctaBun 4 (2; 11) roga (B rpynne cpaBHeHuA — 6 (2; 17) neT; p=0,62).
MonoBbIX pasnnunii B NOPaXeHUN rnas BbliABMEHO He 6bino (21 Manbumk u 20 eBOYEK).
3HaumTenbHO yaue (y 39,4%) nopakeHve rnas OTMEeYeHO Nnocsie pa3BuTUA apTpuTa B
npomexyTke oT 1 roga go 3 net (x2=10,89, P=0,001). B KnnHnuyeckon KapTnHe Npeob-
napana cyctaBHaA popma 3aboneBaHUA No cpaBHeHUIO ¢ cuctemHol (90,7% un 9,3% co-
oTBeTCTBeHHO; P>0,001), BepyLeln 6bi1a onurocyctaBHaa dopma 3aboneBaHuna (67,4%;
x2=10,47, P=0,001). C yueTom akTMBHOCTUK 3aboneBaHna Hambonee yacto Habnoganunchb
MUHVManbHble NposaBneHus 3abonesaHuaA, cooTBeTcTByOWMe 0 Nnbo | cTeneHn akTmB-
HOCTW, YTO cocTaBuno 62,8% (x2=5,63, P=0,02), no cpaBHeHuto ¢ naumeHtamm co Il n lll
CTerneHbto akTUBHOCTW. [Tpy 3TOM NO faHHbIM PEHTrEHONOrMYEeCKOoro ncciiefoBaHma no-
pakeHHbIX CycTaBOB Yalle — B 76,7% cnyyaes (x2=24,6, P<0,001) — pernctpmuposanacb 0
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Ta6nuua 1

CrpyKTypa 3a6onesaemoctul lOUA n gpyrmmm cucteMHbIMMN 3a60neBaHNAMN COeANHNTENbHON TKaH!
y Aeteit Pecny6nukn Benapycb B 2021-2023 rogax (HaxoauBLUMECA Ha AUCNaHCEPHOM HabnioaeHnn)
Table 1

The structure of the incidence of JIA and other systemic connective tissue diseases in children of the
Republic of Belarus in 2021-2023 years (under dispensary observation)

CTpyKTypa 3aboneBaHuii loppb! PacnpocTpaHeHHOCTb
(ko MKB-10) 2021 2022 2023 Ha 100 000

IOUA (MO08) 848 834 857 46,65

CnctemHad KpacHaa BonyaHka (M32) 97 104 96 5,48

Cknepopepmus (M34) 33 28 38 1,83

HepmatomnosunTt (M33) 17 16 21 0,99

PeBmatuueckasa nuxopagka (100) 16 10 8 0,3
ey O 35 a2

CuctemHble 3a60n1eBaHNA COeANHUTENBHON TKaHN 1079 1154 1155 62,49

unu | peHTreHonornyeckas cTagua nopaxkeHus. B cTpykType nopakeHHbIX CycTaBoB npe-
obnapanu KoneHHble (46,5%) v roneHocTonHble (32,6%) cycTaBbl, NPOABNEHNA CNOHAU-
Nn1Ta 1 cakpownenTta 3aperncTpmpoBaHbl y 6 geten. B octanbHbIX Cnyyasax oTMe4vanocb
nopaeHune flyye3anAacTHbIX CyCTaBOB, CYCTaBOB KNCTK, B 1 Cnyyae nopakeHue nneyeso-
ro cyctasa. CnegyeT oTMeTUTb Hanmume PeHTreHONOrnYecKknx NPU3HakoB OCTeonoposa
y 23,3% peTeir, KOTOPbIN conpoBoxaanca 60neBbIM CUHAPOMOM, YTO, BO3MOXHO, 6bl10
06ycnoBneHo Kak OCHOBHbIM 3aboneBaHveM, Tak 1 MOOOUYHbIM eNCTBMEM NPUMEHEHUA
rnokokopTukongos. C yuetom GyHKLUNOHANbHOM akKTMBHOCTU MOPaXKEHHbIX CYCTaBOB Y
6onbLmHCTBa (95,3%; p<0,001) 6610 NONHOE coxpaHeHne GyHKLMOHaNbHON CNOCOOHO-
CTW cycTaBoB 6e3 orpaHMyYeHns Cnoco6HOCTU K CaMOOOCYKMBaHWIO, YTO COOTBETCTBO-
Bano | u Il dyHKumoHanbHOMy Knaccy. A3 nHctpymeHTanbHbix npusHakos OUA Hanbonee
4acTo OTMeYaNnCb ABNEHUA BOCMANeHUsa CMHOBUaNbHOM obonoukn — y 74,4% (x2=16,9,
p<0,001), Hannume BbINOTA B MOSIOCTM CyCTaBa (32,6%), cyKeHune cycTtaBHOM wenu (58,1%).
Mpn KnuHUYeckom obcneioBaHWMM CrnbaTenbHble KOHTPAKTYpPbl MOPaXKeHHbIX CYCTaBOB
6b111 BbiAiBNEHBI Y 15 nauneHTos (34,9%).

Bce nauumeHTam 6bin guarHoCTMpPOBaH nepeaHuii yBeuTt. Y nonosuHbl (51,2%) otmeue-
HO NopakeHne PeBMaTONAHbIM NPOLECCOM 060X rNas, NoparkeHne TONbKO NPaBoro rna-
3a 6bino y 30,2%, a TonbKo neBoro -y 18,6% nauuneHToB. Pa3Butuio yseuta y 60nbLUNMHCTBA
naumneHToB (33 - 80,5%) npeaLwecTBOBan CyCTaBHOW CUHAPOM, 1 b Y 4 aeten (9,8%) B
nebloTe oTMeueHbI ABNEHNA YBEUTa U 3aTEM — apTpuT, U eLle Y 4 feTell pa3BUTMe CycTas-
HOro CMHAPOMa 1 YBenTa NPONCXOAMUNO OfHOBPEeMeHHO. KaTapakTta Obina obHapyxeHa y
12 naymneHToB (27,9%).

B neueHun Bce naumeHTbl M3HaYasbHO TPAAULMOHHO NOJTyYanu Tepanuio MeToTpeK-
CaToOM, HO B CBA3U C pa3BuTmemM nobouHbix apdekToB y 5 geteln (11,6%) npenapat 6bin OT-
MEHEH 1 B KauecTBe 6a3ncHom Tepanuu ncnonb3osanucs MBI (aganumymab y 36 (87,8%)
JeTen B uccnepgyemon rpynne ny 29 (72,5%) petei rpynnbl CpaBHEHUA Un ToLUAN3ymab
y 5 petein B uccnegyemon rpynne ny 11 geten rpynnol cpaBHeHus). icnonb3oBaHue rnto-
kokopTtukoctepouaos (FKC) otmeueHo y 86% naumeHToB. Kak npasuino, 31o 66110 nepo-
panbHoe (y 48,8%) nnbo mectHoe (37,2%) npumeHeHne. DopmrpoBaHrie ropMoHO3aBu-
CUMOCTW OTMeYeHo valle B 1,7 pasa B rpynne pgetei 6e3 ygenTa (x2=4,45; p=0,04), uto
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6b110 06YCNIOBNEHO MPUMEHEHWEM BbICOKUX 103 MTIOKOKOPTUKOUAOB NPOAOIIKMUTENbHOE
Bpems Ha GOHe CUCTEMHOrO BapuraHTa 3aboneBaHus.

B nocnepytowem Ha OCHOBaHWM JaHHbIX HAYYHOW NnTepaTypbl HaMm ObIo paccMoTpe-
HO BnusAHWe 22 $aKTopoB, CMOCOOCTBYIOLMX BEPOATHOMY Pa3BUTUIO YBenTa y pebeHKa ¢
IOUA. Pe3ynbTtaTbl MaTeMaTUYECKOrO aHanm3a npefcTaBneHbl B Tabn. 2.

Kak BUAHO M3 npepactaBneHHOW Tabnuubl, He BCe TPAAULMOHHO paccMaTprBaeMble
NPU3HaKM OKa3sblBann CyLWeCTBEHHOe BAMAHME Ha pa3BuTuMe yBeuTa y geTten ¢ IOUA.
Hamun He yCcTaHOBNEHO 3HAUMMOTO BAMAHWA MXEHCKOro Nnofia Ha pa3BuTMe nopakeHus
rna3 (1=0,16), HecyLeCcTBEHHbIMI OKa3anucb 1 *anobbl, XxapakTepusyoLine CycTaBHON
cuHZpom: 6onb, YTPEHHAA CKOBaHHOCTb, orpaHuuyeHne asuxeHnn (1=0,15-0,33). Mano-
MHPopMaTMBHbI GbIM 1 NabopaTopHble Mapkepsbl (I=0,01-0,02): cepono3nTUBHOCTb MO

Ta6bnuua 2

CTpyKTypa, 4YacToTa BCTPeYaemMoCT! 1 NoKasaTesib MHGOPMaTUBHOCTUN NPU3HAKOB pa3sBUTNA yBenTa
y aetei ¢ lOUA B nccnepyemoi n rpynne cpaBHeHnsa

Table 2

Structure, frequency of occurrence and information content index of signs of uveitis development
in children with JIA in the study and comparison groups

Pasnuuua cpaBHM-

Wccnepyembie rpynnbi T

IOUA (n=40) Undopmatus-
N2 | MpwusHak =
- LRI e nopaxe- 2 HocTb (1)
C nopa)keHu- X P
HuA rnas (rpyn-
em rnas
na cpaBHeHUA)
Mon: 0,16
1 MY>KCKOW 21 22 0,12 0,732 0,08
PKEHCKMIN 20 18 0,12 0,732 0,08
BospacTt febtoTta 3abonesa-
HWA, NeT: 1,85
2 0-3 24 9 10,89 0,001 0,76
4-9 12 21 4,53 0,033 0,71
10-17 5 10 2,20 0,138 0,38
Qopma IONA: 0,83
3 CUCTEMHaA 3 6 1,21 0,271 0,13
cycTaBHas 38 34 1,21 0,271 0,70
4 Bonu B cyctaBax B gebtote 3 15 3,22 0,072 0,25
3aboneBaHuA

yTpeHHﬂﬂ CKOBAHHOCTb

5 2 7 3,27 0,070 0,33
B AebioTe 3ab60neBaHmA

6 OrpaHunyeHve ABUXeHUI 5 5 149 0,222 015
nopaeHHOoro cycrasa
Hannuwne Y3-npu3sHakos

7 CVHOBUTa NOPaXeHHOro 31 12 16,9 0,0001 0,92
cycTaBa
Hannune npmsHakos

8 ocTeonopo3sa B obnactu 36 20 13,56 0,0002 0,48
nopaeHHOoro cycTaBa
AKTVMBHOCTb 3aboneBaHusA: 1,01
0 cteneHb 11 17 2,20 0,138 0,16

9 1-a cTeneHb 17 20 0,59 0,44 0,07
2-A cTeneHb 8 2 3,94 0,047 0,44
3-Aa cTeneHb 5 1 2,77 0,095 0,34

46 "Ophthalmology Eastern Europe’, 2025, volume 15, Ne 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




OpyruHanbHble MccneaoBaHns
Original Research = ™

OKOHuaHwe Tabnnubl 2

PeHTreH-ctagus: 0,78
0 ctagma 16 11 1,21 0,271 0,09
10 | 1-AcTagua 18 20 0,30 0,582 0,01
2-a ctagua 5 9 1,50 0,220 0,29
3-A cTaguA 2 0 2,00 0,157 0,39
CPB: 3,74
0-6 28 7 21,29 0,0001 1,52
1 6-10 4 7 1,03 0,309 0,09
10-20 7 7 0,00 0,959 0
20-30 1 4 2,00 0,157 0,03
>30 1 15 15,70 0,0001 2,10
CO3, MM/u: 5,52
0-10 18 2 16,48 0,0001 3,32
12 10-20 1 10 0,04 0,851 0,04
20-30 7 12 1,88 0,169 0,15
30-40 4 7 1,03 0,309 0,10
>40 1 9 7,53 0,061 1,91
13 Hannune aHTUHYKneapHbIx 15 4 248 0,001 0,77

aHtuTen (ANA)

Hanuuwne aHTureHa ructo-
14 coBmecTumocTn HLA-B27 3 2 019 0,669 0,02

Cepono3nTUBHOCTb MO

15 | peBMaTomgHOMy pakTopy 5 6 0,14 0,712 0,01
(PO+)
Hanuune aHTnTEN K UMKAW-

16 | yecKOMy LUNTPYNMHMPOBaH- |4 3 0,13 0,717 0,01

Homy nentugy (Anti-CCP)
Hanuune ncopmatuyeckoro

17 2 3 0,24 0,624 0,02
apTpuTa

18 | Hannuwne cakpowuneunta 3 2 0,19 0,664 0,02

19 | Hannuue cnoHgunuTa 2 1 0,32 0,571 0,03

20 | dPbexmsrocTb ropmo- | 3¢ 29 299 0083 006
HanbHOW Tepanun

21 SddeKTUBHOCTb NpUMeHe- 38 39 1,00 0317 0,01
HUA MeTOTpeKcaTa

2 D®opmuposaHre ropMoHo- 15 24 4,45 0,04 0,23

3aBNCMMOCTH

aHTureny ructocoemectumoct HLA-B27, no Hannuumio PO, Hannunio aHTuten K anti-CCP.
ConyTcTBylOWWanA CycTaBHaA NaTtonorvsa B Buae COHAMNWTA, CaKpouenTa, ncopuatmye-
CKOro apTpuTa TakXe He OKa3blBasna CyLeCTBEHHOrO BUSHUA Ha PUCK Pa3BUTUA YBeUTa
y peten ¢ FOUA (1=0,02-0,03). CyLuecTBEHHOro BANAHMA MPOBOANMON FOPMOHaNbHON Te-
panuu, NPpUMeHeHUs MeTOTPeKCaTa Ha KyrnmnpoBaHMe akTUBHOCTN BOCNANIUTENIbHOIO Npo-
Liecca B CpaBHMBaeMbIX rpynnax He 6bino otmeueHo (1=0,01-0,06).

C yueToM 3HaueHni CyMMbl NOJTYUYEHHbIX ANArHOCTUYECKUX KOIPOULIMEHTOB ANA Kax-
[I0ro nMpur3Haka B OTAENbHOCTH, a TakkKe 3HauyeHUi MHGOPMATMBHOCTU KaXKoro 13 HUX
6blna cocTaBneHa Tabnumua 13 Hanbonee BaXHbIX Y MHGOPMATUBHbIX MPU3HAKOB AJ1A MO-
[JenupoBaHus NpoLecca pa3BuTKA yBenTa B Oyayuiem y aetein ¢ lOUA (tabn. 3).

Kak BUAHO 13 JaHHOW TabnuLbl, Hanbosiee NPOrHOCTUYECKN MHPOPMATUBHBIMMK OKa-
3anmcb nabopaTopHble nokasatenu. AHanM3npys nNpencTaBieHHble JaHHble, MOXKHO CAe-
NaTb NPOrHOCTMYECKIIA BbIBOJ: YeM MEHbLLE 3HAUeHMA NabopaTopHol akTUBHOCTY FOUA,
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Ta6bnuua 3

NHdopmaTUBHOCTb NPU3HAKOB, NpefHa3HaYeHHbIX ANA MOAENMPOBaHUA NpoLiecca pa3sBMTUA yBenTa
y Aeteii c lOUA (npusHakmn pacnonoxeHbl B nopsapakKe y6biBatoLLeil UHGOPMaTNBHOCTI)

Table 3

Information content of the signs intended for modeling the process of uveitis development in children
with JIA (signs are arranged in order of decreasing information content)

Homep npusHaka | HazBaHue npusHaka NHpopmaTBHOCTbL Npr3HaKa
1 3HayeHna CO> 5,52
2 3HaueHuna copepaHna C-peakTUBHOrO 6enka 3,74
3 Bo3spacT gebiota 3aboneBaHus 1,85
4 AKTMBHOCTb 3aboneBaHuA 1,01
5 Hanuune ynbTpa3ByKoBbIX MPU3HAKOB NMOPaMeHua 0,92
cycTaBa
6 ®opma IONA 0,83
7 Hannune aHTuHykneapHbix aHTuTen (ANA) 0,77
8 PeHTreHonornyeckne nameHeHus B KOCTAX 0,78
9 Hanuune npusHakos ocTeonoposa 0,48

TeM Bbille BEPOATHOCTb Pa3BUTKA YBenTa. ITO NOATBEPKAAETCA CTPYKTYPOWN 3HAUYEHUN
[JaHHbIX MapaMeTpoB B CpaBHMBaeMbIx rpynnax. HopmanbHble 3HaueHuA CO3 BbiABAEHbI
y 18 geTei B rpynne C yBeMTOM U TONbKO y 2 AeTelt 6e3 yBenTa (x2=1 6,48; p<0,001); ycko-
peHHaa COD oTmeueHa COOTBETCTBEHHO Y 12 n 28 peTen (x2=13,4; p=0,002). N3 gpyrux
nabopatopHbIX MapkepoB Yy nauneHToB ¢ lOUA n yBentom Hambonee MHPOPMaTUBHbBIM
oka3zanocb Hanmune ANA: 15 (36,6%) npotue 4 (10,0%) geTen B CpaBHMBaEMbIX rpymnnax
(x°=7,97; p=0,048).

MmeeTca BblcOKaa NPOrHOCTMYEeCKas LEeHHOCTb Takoro ¢pakTopa, Kak BO3pacT Havasa
pa3BuTuA 3abonesaHuA. [laHHasa 3aKOHOMEPHOCTb 3aMeTHa MO KONIMYeCTBY CJlyyaeB 3ape-
ructpmposaHHoro tOWA B rpynne getei B Bo3pacTe Ao 3 neT: 24 1 9 getell COOTBETCTBEH-
HO (x2=10,9; p=0,001). Uicxoma n3 3Toro HanbonbLINA PUCK Pa3BUTUA YBeWTa Bo3pacTaeT
WMEHHO B JaHHOW BO3PacTHOW rpynne npu Hanuumum cyctaBHoln ¢bopmbl 3aboneBaHUA u
nperMyLlecTBEHHO ONUroapTpuTa (NopaxeHna Jo 3 CyCTaBoB) (x2=1 5,4; p<0,001).

M3 MHCTpymMeHTaNbHbIX NCCNefoBaHNA MPOrHOCTUYECKYIO LIeHHOCTb MpeacTaBnaioT
YNbTPa3ByKOBOE W PEHTreHoNornyeckoe KCCnefoBaHnsa, YTO MOATBEPXKAEHO HaLIMMU
pe3ynbratamu. Hanbonee yacto y peteii ¢ FOUA un yseutom (y 74,4%) onpegenanncb npu-
3HAKMN CMHOBUUTA ()(2=16,9; p<0,0001), conpoBoKpaemMble HanuumMem BbiNoTa B MOJIOCTb
cycTtaBa 'y 32,6% feten, Cy)KeHnem cycTaBHon wenn 'y 25,1% petein n 3po3nen CyCcTaBHbIX
nosepxHocteiny 11,6% geten. [Mpmn3Hakn octeonoposa No AaHHbIM PEHTFEHONOrNYeCKoro
nccnepgoBaHuA 6binn oTMeyeHbl cpean 86,0% aeteli C yBeMTom (x2=13,56; p=0,0002), uto
cooTBeTcTBOBaNO | 1 Il cTagumn aHaToMUYecKrx n3meHeHui cyctasos (no LtenH6pokepy,
B MogudurKauun).

CornacHo KnvHUYecKoMy NpoTOKOY, BCe MaLMeHTbl 13 obenx rpynn nprHumanu 6a-
3UCHbIN LATOCTaTUYECKUI NpenapaTt MeToTpeKcaT, HO B CBA3W C pa3BUTNEM HEMEPEeHOCK-
MOCTW ero 2 geTam 13 nccregyemon n 1 pebeHKy 13 rpynnbl CpaBHEHWA OH Obl OTMEHEH.
Bce petn B AByx rpynnax nonyyanu 6uonornyeckyto Tepanmio B coueTaHnm C NpremMom
MeToTpekcaTa. KnuHnko-nabopaTtopHoOl pemMmnccumn yganocb [OCTUYb Ha MPOTAXEHUU
6-MecAuHOro nepuopga HabnogeHns y 60blIMHCTBA NaLMeHToB: Y 75,7% peTen us nccne-
ayemon rpynnbl Uy 53,1% m3 rpynnbl cpaBHeHUA (28 n3 37 n 17 us 32; x2=3,85; p=0,049).
MonyuyeHHble [aHHble AEMOHCTPUPYIOT BbICOKYID 3GGEKTUBHOCTL MCMONb30BaHNA
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Ta6bnuua 4

AvHamnKa N3MeHeHUA KONMYeCcTBa NaLeHToB B 3aBUCMMOCTH OT aKTUBHOCTU 3a6oneBaHnsa IOUA

B MCC/iefyeMbiX rpynnax c yuerom nokasarens JADAS Ha npoTsKeHun 6 MmecsALeB nocse npoBeAeHns
6a3MCHOI Tepanun MeTOTpeKCaToM U KOMOGMHUPOBaHHOI Tepanun meToTpeKkcat + MBI

Table 4

Dynamics of changes in the number of patients depending on the activity of the JIA disease in the study
groups, taking into account the JADAS indicator over 6 months after basic therapy with Methotrexate
and combination therapy with Methotrexate + genetically engineered biological preparations

Ha ¢poHe npumeHeHua me- | Ha poHe npumeHeHns

CTeneHb Do neyeHns TOTpeKcaTa 0 Ha3Ha4YeHNs A MeToTpeKcara u 6uonoru-
AKTUBHOCTU 6uonoruyeckoii Tepanumn YyecKoro npenaparta

C yBentom bes ysenta | CyBeutom besyseutra |CyBeutom bes yBeura
0 - - - - 10 7
| 7 - 12 5 11 25
1l 13 10 13 16 9 6
1l 21 30 16 19 11 2

6UoNorMYecKkon Tepanun B fieYeHn ygenTa npu JaHHom 3abonesaHum. Ix npumeHeHmne
oka3anocb 6onee sddpekTrBHLIM Npu KOVIA, cONpoBOXKAAEMOM Pa3BUTVEM YBEUTA, YEM
6e3 Hero.

ddbdektnBHOCTb neveHus IOUA B oberx rpynnax C yuyeTom KInHMKO-nabopaTtopHol
aKTMBHOCTW 3aboneBaHNA NpeacTaBneHa B 1abn. 4.

Ncxopa u3 nonyyeHHbIX AaHHbIX, OTMEYEHO JOCTOBEPHOE YMEeHbLUIEeHe KonmniyecTsa
NopaeHHbIX CycTaBoOB cornacHo nHaekcy JADAS y geTen C yBenTom npu COYeTaHHOM
npuMmeHeHUn metoTpekcata u MBI Ha npoTsaxeHun 6-mecauHoro nepuopa (X’=7,18;
p=0,007). fo neueHus Il n lll cteneHb akTMBHOCTY 3a6oneBaHUsA ObiNy BbiABMEHbI Y 34 fle-
Tel, a nocsie neyeHna KOMOUHNPOBAHHON Tepanmnein Nx KONMYeCcTBO CHMU3MNOCb Ao 20 ge-
Ten (x2=1 0,6; p=0,001), B TO BpeMa Kak MOHOTEpanuA MeTOTPEKCaTOM NpuBena K CHuXe-
HUIO YMEPEHHOWN 1 BbICOKOW aKTUBHOCTU NULLb Y 29 aeTen (x2=1,18,' p=0,28). Hawwu pe-
3ynbTaThl YKa3blBalOT Ha HEOOXOAMMOCTb Ha3HaYeHWA KOMOVHUPOBAHHOW Tepanuu Ans
nHaykuum pemmccun y geten ¢ OUMA n ysemtom. B rpynne cpaBHeHua y geten c IONA
6e3 yBenTta Takxe Ha GOHe NpUMeHeHUs KOMOUHMPOBAHHOW Tepanuy OTMEYEHO 3Ha-
unTeNIbHOE CHIUXEHMe aKTUBHOCTU 3aboneBaHuA y 32 pgeten (80,0%) (x2=39,7; p<0,001).
Wcnonb3oBaHne MOHOTEpanu MeTOTPeKCaTOM JOCTOBEPHO CNOCOOCTBOBANO YMeHbLLe-
HUIO aKTMBHOCTM 3ab6oneBaHUA NULLIb NPU BbICOKON cTerneHn aktnBHocTu (Il cteneHb) y
11 peten (x2=5,65,' p=0,02). Pe3ynbTaTbl NOKa3bIBaloT, UTO y feTell 6e3 yBeuTa, UMetLmnx
IOUA, 6onee 3¢ deKTUBHOE CHUMMXKEHME aKTUBHOCTW 3ab60N1eBaHMA NPOMCXOANUT Npu Npu-
MEHEeHUN KOMOUHNPOBAHHOW Tepanunn. Takim 06pa3om, NCnosib3oBaHue B neveHun OMA
coueTaHuna metoTpekcata u MBI 6onee 3¢ dekTMBHO B 06enx cpaBHUBAEMbIX Fpynnax,
yeMm NpUMeHeHUe ToNIbKO MeToTpeKcaTa. icnonb3oBaHure B KauecTBe 6a3nCHOM Tepanuu
TONbKO MeTOTpeKcaTa OrnpaBAaHo y AeTel, He NMEIOLLUX YBENTA U C BbICOKOW CTeNeHbio
aKTUBHOCTU 3aboneBaHuA.

B ObCYXIOEHWE

MonyuyeHHble aaHHble 0 pacnpocTpaHeHHocTn OWA B Pecnybnuke benapycb corna-
CYl0TCA C pe3ynbTaTaMy MUPOBbIX MccnedoBaHuin. Tak, Anekceesa E.A. [2] yka3biBaeT Ha
YPOBeHb pacrnpocTpaHeHHOCTU B 62,3 ciyyas Ha 100 000 pgeten B Poccuiickon Qepepa-
unn (2021). ccneposatenu 3 CLUA yka3biBaloT Ha 6onee HU3KyI0 pacnpoCcTpaHeHHOCTb —
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ot 15 po 35 cnyuyaes Ha 100 000, uTo 06YCNOBIEHO Pa3NNUMEM B KPUTEPUAX ANATHOCTUKN
N 3THUYECKOWN Pa3sHOPOAHOCTbIO B UCCneayemol Bblbopke, Tak Kak yactota tOUA cpegu
adpoamepuKaHLEB 1 NULL a3UMaTCKOM NOMyNAUMM 3HaunTeNnbHO Huxe [18]. pyrue ame-
pUKaHCKMe nccnegoBaTeny YKasblBalOT Ha pacnpoCTpaHEeHHOCTb OT 86 Ao 94 cnyyaes Ha
10000 [19]. NMonyyeHHaa HaMK YacToTa pa3BUTUA yBerTa Ha doHe FOUA Takxe cornacyetca
C faHHbIMK 3apybexHbIX Konner u coctaBnaeT oT 10 o 25% [12-14]. Mo MHeHwuIo pAga uc-
cnefoBaTenel, oTMeyvaeTca fiBa nuka 3abonesaemoctu IOMA: BO3pacT OoT ogHOro o Tpex
net ¢ npeobnagaHuem gesouyek [20] n BTOPOW, MeHee BblpaXXeHHbIN MWK, OTMeYaeTca B
Bo3pacTe oT 8 go 10 neT, BKNoyaeT 60onblue MaTbuMKoB C onuroapTukynapHbim OUA. Co-
obLiaeTca Takxe, UTO CpefIHUI BO3PACT Havasa Kak CMCTEMHOTO, Tak U NONaPTUKYIAPHO-
ro BapvaHTa 3abonesaHunA cocTaBnAeT npumepHo 6 net [21]. Hamu, ogHako, He BbIABNEHO
TaK>Ke MONIOBbIX Pa3nnuuii B 3a60neBaemMoCTy, UTO BO3MOXHO 00ycnoBieHO 06beMoM ©
XapaKTepoMm 1ccnefoBaHHON BbIGOPOUHON COBOKYNHOCTM aeTel ¢ KOUA 1 ysentom.

CUCTEMHDBIN I0BEHWIbHBIN MAMOMATUYECKUI apTPUT BCTpeyvaeTcs, no gaHHbim EULAR
(2004), c vactoTtom ot 10% fo 20% B cTpyKType Bcex cnyyaes IOUA n nmeet aytoBocna-
NUTENbHbIN XapakTep 3aboneBaHNA C YETKMMU NPOABAEHUAMUN 1 PeakLumen Ha neyeHue.

Cpenun nabopaTopHbIX MapKepoB ana anarHocTuky IOUA 1 oLeHK/ akTUBHOCTUN BOC-
naneHusa B nuTepaType paccMaTprBaloTCA pas3nnmyHble nokasatenu. Hanbonee 3Haumbim
n3 Hux asnaetca COD. Tak, Laura Pelegrin et al. (2013) cpean 86 naumneHTOB ¢ onunroap-
TKynapHoiM IOWA oueHnnu B3ammocBasb TTpa ANA, nona, Bo3pacta, nonumopdmrsma
reHoB LUUTOKNHOB, ypoBHel CO3 n C-peaktnsHoro 6enka (CPB) Ha momeHT Hauana IOUA
C pa3BuTMeM yBenuta. ABTOpbI BbiABMAN pa3BuTue ysenta y 31,4% peten c OUA. Mpu atom
BO3PaCTHOW PUCK pa3BUTUA YBeuTa Habnodanca y feTen B Bo3pacTe 0 3 fieT, a 3HaueHun
CO3 npw pgebroTe apTpwrTa Bbile 22 MM/4Y ObINKN CBA3aHbI C PUCKOM pa3BuUTKA yBenTa [22].
AmepukaHckue nccnegosatenun Arenda J.W. Haasnoot et al. (2015) pekomeHaytoT npo-
BoAUTb onpeneneHne CO3 Bcem getam ¢ OUA B KauecTBe NPOrHOCTMYECKOro $akTopa
pa3BuTUA yBenta. 1o MHeHMIO aBTOPOB, MONIOAON BO3pacT Havana, Hannume ANA un no-
BbllweHHaA COD oKa3anucb NPOrHOCTUYECKMMU 3HAYMMbIMK COMIAaCHO OfHOPAKTOPHO-
My gmcnepcroHHomy aHanusy (P=0,029; P=0,007 n P=0,004 cooTBeTCcTBEHHO). CornacHo
MHOro$akTopHOMY aHasnu3y, MOSIo[o BO3pacT Hauana 3abonesaHusA 1 nosbliweHHasa COD
OKa3anncb NPOrHOCTUYECKMMU MOC/e KOMMeKCHoro yyeta Bcex daktopos (P=0,004 n
P=0,001 cootBeTcTBeHHO) [23]. [To AaHHbIM nuTepaTypbl, AnA nosutnsHoro OUA no Ha-
NNUKMIO aHTUMHYKNEeapHbIX aHTUTeN XapakTepHo 6onee paHHee 1 arpeccrBHOe pa3BuTMe
3aboneBaHnA ¢ NopaxeHnem 60bLIEero KonmMyecTsa CyCTaBoB, pa3BuTMEe MPUAOLMKINTA
C BOBJleYEHMEM B BOCMANUTENbHbINA NpoLecc Ta3obepeHHbIX CYyCTaBoB, YTo TpeboBano
6onee apdekTnBHOro neverHna [15-171. B uenom vyactota BcTpeyaemoct ANA B HeBbI-
COKOM TUTpe Npu peBMaTOMAHOM apTpuTe Y B3POCNOro HaceneHmsa coctasnset ot 30 Ao
40% [24], npn 3TOM BCTPEYaeMOCTb UX HapacTaeT No Mepe YBenYeHNa ANUTeNnbHOCTU
3aboneBaHus.

B nocnepgHwme roapl ynbTpasBykoBOe Ucc/iefoBaHne ONopHO-ABMraTelbHOro annapa-
Ta (MCY3) cuntaeTca 0co6EHHO NepcrneKkTBHbIM B oueHKe KOUMA Kak HafeXHbln MeTog,
TOYHOr0 AOKYMEHTUPOBaHUA N MOHUTOPWHTa NpoLiecca BocnaneHnsa CUHOBManbHoOM o6o-
NOYKMN.

Becbma LieHHbIM B HalleM MCCiefoBaHUM NPeAcTaBATCA pe3ynbTaTbl UHCTPYMEH-
TaslbHbIX MccnefoBaHUN. B goctynHom nutepaType HaMu He HageHo CBeeHUN O Npo-
FHOCTMYECKOWM 3HAYMMOCTU TaKUX faHHbIX. TeM He meHee Stefano Lanni [25] yka3biBaeT
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Ha NepcneKkTUBHOCTb MpuYMeHeHna Y3-nccnefoBaHNA OMOPHO-CYCTaBHOMO annapata B
oueHke IOVA Kak HaieXXHOro MeTofia TOYHOro AOKYMEHTUPOBAHUA U MOHUTOPUHIA NPo-
Lecca BocrnaneHus CUHOBManbHOM 060104KN 0co6eHHO B feTCKOM BO3pacTe bnarogapa
pAQy NpevmyLLecTB nepeg apyrummn metogamu susyanusauuu. Mpu sTom ana npasunb-
HOW MHTepnpeTaLMmn pe3ynbTaToB y AeTell HeoOXOAMMO YUUTbIBaTb HEKOTOPbIE TPYAHO-
CTW, CBA3aHHbIe C 0OCOOEHHOCTAMM pacTyLlero ckeneta. [lJaHHoe uccnegoBaHue cunTaeT-
cA Hanbonee nNonesHbIM M3-3a ero CNOCOBHOCTA BLIABNATL CYOKNUHNYECKUIA CUHOBUT 1
onpepenatb pemuccuio OUA.

Jpyron nHCTpyMeHTanbHOM MPOrHOCTUYECKON HAaXOAKOW ABNAETCA Hannyme ocTeono-
po3a. [laHHOe COCTOAHME BO MHOFOM COMPSAXKEHO KaK C akKTMBHOCTbIO BOCNaNUTENIbHOro
npotecca, Tak 1 C ANUTeNbHOCTbIO 3aboneBaHusA. I3BeCTHO, UTO OCTEONOPO3 MOXKET ObITh
npu IOUA 1 Kak nepBMUYHOE COCTOAHME, N KaK BTOPUYHOE — BCJliefcTBme npumeHeHmna MNKC
B JIeYEHUNW JaHHbIX NaLMeHTOB. [103TOMY CTaHAAPTU3UPOBAHHBIN ANArHOCTUYECKNIA NOA-
X0[ K WHCTPYMEHTasIbHOMY UCCNefoBaHUI0 ONMOPHO-ABMraTeNIbHOro anmnaparta C LUesbio
BbISIBNIEHNA NPU3HAKOB OCTEONopo3a ABNAeTCA 06sA3aTenbHbIM Yy Bcex aeter ¢ OUA, y Ko-
TOpPbIX He focTuraeTca ObicTpasa pemuccusa [26], BO3HUKaOT Npobnembl ¢ Bbibopom npe-
napata 6a3ncHoOmn Tepanuu.

B kauectBe natoreHetuuyeckonm Tepanum KOWA OCHOBHbIM 6asncHbIM MNpenapaTom
ABNAETCA METOTPEeKCaT, KOTOPbIA MCNONb3yeTca U ANA NleuyeHna yBeuta JaHHON Npupo-
[bl NapannenbHO C MEeCTHbIM fleyeHreM. K coxaneHuio, He yfaeTca JOCTMYb PeMUCCUN
Ha PpoHe NprMeHeHVA MeToTpeKcaTa, Mo AaHHbIM NUTepaTypsbl, ¥ Tpetu geten [27]. MNpu-
MeHeHne TKC 6biBaeT 3¢p¢PeKTMBHO, OfHAKO YacTo Habntopaetcs nobouyHoe aelicteme
JaHHOW rpynnbl NpenapaTos. Bbixogom n3 3Ton cuTyaumm asnaetca npumeHeHue MBI,
Hanbonee ncnonb3yembiM NpenapaTom U3 3TOW rpynnbl AN eYeHns yBenTa ABNAeTcA
apanumymab, nHrnbumTop daktopa Hekpo3sa onyxonu a. O ero 3GpPeKTUBHOCT COBMECTHO
C MeTOTPEeKCaToM, Mo NUTepPaTypPHbIM AaHHbIM, y 80% aeTei AaHHOro npoduna coobLyatot
MHOrve nccnegosatenu (B BUAE BbIPaXKeHHOMO NOMOXKUTENIbHOO BIMAHMWA Kak Ha CyCTaB-
HOW CMHAPOM, TaK 1 Ha opraH 3peHuna) [1, 28]. HeckonbKko pexe NpuMeHAETCA MHIMOUTOP
peLenTopoB NHTepneknHa-6, 0406 PEHHbIN K MPUMEHEHMIO Y MALYEHTOB C IOBEHWUbHbIM
nanonaTuyecKnm apTpuMTom C ABYXJIETHEro Bo3pacTa, — Toumnmnsymab.

Takum obpa3om, npobnema paHHel ANArHOCTUKK, Noncka GakTopoB Nporpeccupo-
BaHMsA, BbIbOpa afeKBaTHOW Tepanumn fneyeHna yBenTta y AeTell C I0BEHUNIbHbIM Namnona-
TUYECKMM apTPUTOM OCTaeTCA aKTyanbHOW 1 TpebyeT COBMECTHOro MoaxoAa AeTCKUX
KapAnopeBMaTOIOrOB U OKYNIMCTOB B CBOEM PELLEHUUN U NPOBeAeHUA JanbHENWnX nc-
c/lejoBaHNI B JaHHOW obnacTu.

B BbIBO/bl

1. PacnpocTtpaHeHHocTb IOWA cocTaBnsaeT 46,65+1,59 cnyyasa Ha 100 000 geTckoro Ha-
ceneHuna Pecnybnukun benapycb 1 3aHMMaeT NepBoe MecTo B CTPYKTYpe CUCTEMHbIX
3aboneBaHN coeAUHUTENBHOWN TKaHW, cocTaBnaa 74,6%. Konnuectso geten ¢ IOUA,
CcTpagaoLwmx nopaxeHuem rnas, — 12,17%.

2. Pa3BuTue yBenTa, Kak NpasBuio, MpomcxoauT Ha poHe febloTa CycTaBHOrO CMHAPOMA
C CUHOBUTOM KOJIEHHbIX/TONEHOCTOMHbIX CYCTaBOB C COXPaHeHMEeM X GYHKLIMOHaNb-
HOW CNOCOBHOCTY B TEYEHME NEPBbIX 3 NET XKM3HU Ha GOHE MUHMUMANBbHOI aKTMBHOCTU
BOCMaNMTENbHOIO NpoLecca, YTo YKa3biBaeT Ha HEOOXOAMMOCTb Hanbonee paHHero
CKPVHVHIOBOTO BbIAABNEHWA NOpaeHua rna3y aeten ¢ OUA B aTom Bo3pacTe.
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3. Ha ocHOBaHWM JaHHbIX aHaMHe3a, Pe3yNbTaToB KIUHUKO-1abopaTopHbIX U MHCTPYMEH-
Ta/IbHbIX METOLOB MCCNENOBaHUA onpefeneHbl Hanbonee NPOrHOCTUYECKM 3HAUMMbIE
KpuTepun pa3BuTuA yBeuTa cpeam getenn ¢ FOWA: Bo3spacT pgebiota 3abonesaHus, ero
dopMa 1 aKTUBHOCTb, HEKOTOPbIE JaHHble UHCTPYMEHTabHbIX (CMHOBUT, U3MEHeHWs
KOCTHOW CTPYKTYpbl U Hanuume Npu3HaKkoB OCTeornopo3a) U nabopaTopHbiX (ypOBHU
CO3, C-peaKTnBHOrO H6esika 1 TUTPa aHTUHYKIeapHbIX aHTUTEN) METOAOB NCCNIeA0BaHUA.

4. [na vHpykumn pemuccum yseuta y geteii ¢ FOMA Heobxofmmo B 6onee paHHME CPOKHU
OT MOMEHTa NOCTAHOBKM AMArHO3a NPUMEHEHWE FeHHO-MHXXEeHEPHbIX HUONOrnYecKkmx
npenapaToB B COYETaHMM C UCNONb30BaHNEM MeTOTpeKcaTa. Micnonb3oBaHue B Kaye-
cTBe 6a3nCcHOI Tepannm TONIbKO MeToTpeKcaTa onpaBiaHo y feTel C BbICOKOW cTene-
HblO aKTUBHOCTW 3a60N1eBaHUA 1 HEe UMEIOLLMX YBEeUTa.
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Pesiome

BBepeHme. TpaBMbl rfa3a ABAAIOTCA OAQHOW U3 BefylUMX NPUYUH NpUobpeTeHHOW cre-
noTbl U cnabosuaeHna HaceneHna. OHK Bbi3Bany cnenoty y 500 TbiC. YeNnoBeK B MUPE U
noTepto 3peHnA Ha OOHOM rnasy y 2 MJIH YyenoBek. [1o gaHHbIM BcemmnpHomn opraHmnsaumnm
3apaBooxpaHeHus (BO3), B cnepytowme 20 neT B pa3BUBAOLLMXCA CTPaHax MHOEKLMOH-
Hble 3a060/1eBaHMA 1 aNIMMeHTapPHbIe ANCTPOGNIN CMECTATCA HEMHPEKLNOHHOM naTonoru-
el 1 TpaBMaTN3MOM.

Lenb. M3yyeHune cOCTOAHUA N ANHAMWKN UHBaNMAHOCTMW Y NML, C TPaBMaTUYECKUMU NO-
BpEeXAeHUAMU OpraHa 3peHna B3pocCsioro HaceneHusa Pecny6nmkm Y3bekuncraH n TalukeH-
Ta3a2010-2019rr.

Marepuanbi n metogpl. [[poBefieH peTPOCNeKTUBHbIN aHa3 AUHAMUKM MHBANUAHOCTN
BC/IeiCTBME 3aKPbITbIX TPaBM opraHa 3peHus (3TO3) 3a 2010-2019 rr. no Pecny6nuke Y3-
6eKuncTaH 1 B TallKeHTe CMIOLWHbIM HabMloAeHeM MO 0TYETHbIM dopMam BpauebHO-TPY-
[IOBbIX SKCMEPTHbIX KoMUccuin Pecny6nmkm Y3bekucTaH.

Pesynbratbl. O6LUan 1 NepBrUHan MHBANIMAHOCTb Mo 3peHuio BcneacTsre 3TO3 B Y36eku-
cTaHe coctaBnsAeT Ha 2019 1. 1047 n 127 Ha 100 TbiC. HaceneHua cooTBeTcTBeHHO. ObLan
WHBaNMAHOCTb yBenmunnacb B 1,1 pasa (c 921 go 1047 Ha 100 TbIC. B3pOCSIOro HaceneHus),
a BriepBble BbisiBNIeHHasi — B 2 pa3a (¢ 66 o 127 Ha 100 TbiC. B3pocsioro HaceneHus). O6-
LLas M NepBUYHaA NHBANMAHOCTb Mo 3peHuto Bcnegctame 3TO3 B TalKeHTe COCTaBNAET Ha
2019 r.60 1 8 Ha 100 TbiC. HaceNeHNA COOTBETCTBEHHO. [loKa3aTenu obLue NHBaNUAHOCTH
3TO3 no TawkeHTy 3a AeCATUNETHUI Nepurog TakKe yBenuumnnuco B 1,6 pasa (c 37 go 60
Ha 100 TbIC. B3pOC/IOro HaceneHus), a nokasaTenu NnepBUYHON MHBANMAHOCTM OCTaBanmnChb
CTabunbHbIMK 3a Becb nepuog (oT 5 4o 8 Ha 100 TbIC. B3POCNOro HaceneHusl). YpoBeHb
nHBanuaHoct ¢ 2010 no 2019 r. He CHM3WNCA.

KnioueBble cnoBa: 3aKkpbiTasi TpaBMa opraHa 3peHus, nepBrMyHan MHBaNNLHOCTb, obLian
WHBanMaHocTb, Pecnybnuka Y36eknctaH
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Abstract

Introduction. Eye injuries are one of the leading causes of acquired blindness and low
vision in the population. They have caused blindness in 500,000 people worldwide and
vision loss in one eye in 2 million people. According to the World Health Organization
(WHO), infectious diseases and alimentary dystrophies will displace noncommunicable
diseases and injuries in developing countries in the next 20 years.

Purpose. Study of the state and dynamics of disability in persons with traumatic injuries
of the organ of vision of the adult population of the Republic of Uzbekistan and the city of
Tashkent for the period from 2010 to 2019.

Materials and methods. Retrospective analysis of the dynamics of disability due to closed
injuries of the organ of vision (CIOV) for the period from 2010 to 2019 in the Republic
of Uzbekistan and in the city of Tashkent by continuous observation according to the
reporting forms of medical and labor expert commissions of the Republic of Uzbekistan.
Results. Total and primary visual impairment due to closed injuries of the organ of vision
in Uzbekistan as of 2019 is 1047 and 127 per 100 thousand populations respectively,
increasing 1.1 times (from 921 to 1047 per 100 thousand adults), and first-time disability is
2 times (from 66 to 127 per 100 thousand adults). The total and primary visual disability due
to STDs in Tashkent city is 60 and 8 per 100 thousand populations for 2019, respectively.
Indicators of total disability due to STDs in the city of Tashkent for the ten-year period also
increased by 1.6 times (from 37 to 60 per 100 thousand adults), and indicators of primary
disability remained stable for the entire period (from 5 to 8 per 100 thousand adults. The
disability rate did not decrease over the study period from 2010 to 2019.

Keywords: closed trauma of the organ of vision, primary disability, general disability,
Republic of Uzbekistan

B BBEJAEHUE

CornacHo nuTepaTypHbIM JaHHbIM, Beflyllee MecTo Cpeaun NpUUNH WUHBANULHOCTY
Mo 3peHunio 3aHUMaeT odTanbmosniornyeckaa Tpasma. Tak, no gaHHbim H.O. Kyp6aHo-
Boi (2003), o 30% Bcex cilyyaeB NepPBUYHOWN MHBANMAHOCTU MO 3peHut0 obycrioBne-
Hbl TPaBMaMu opraHa 3peHusa 1 nux ncxogamu [11. Mo HabnogeHnam P.A. TyHgoposoi u
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coaBT. (2000), TpaBmMa opraHa 3peHua coctaBuna 22,8% nepBUYHON MHBaNMAHOCTY [6].
Mo pesynbratam nccnegosaHua E.H. Bepuro ¢ coasT. (2002), nocneactsna TpaBm opraHa
3peHuna B 19% cnyyaeB ABAAIOTCA NPUUUHON UHBaNUAM3aLmMm odTaibMONOrMYecKnx na-
umneHToB [5].

BcemunpHan opraHusauusa 3gpaBooxpaHeHus (BO3) cuutaer, uto B cnegyiowme 20 net
B Pa3BMBaOLWNXCA CTPaHaX MHPEKUNOHHble 3a60/1eBaHNSA 1 alMeHTapHble ancTpodun
CMECTATCA HeNHPEKLMOHHOWN naTonormen u Tpaematamom [13].

TpaBMmbl rnasa ABNAIOTCA OAHON 13 BeAyLNX NPUYUH NprobpeTeHHOo CnenoThl 1 cia-
6oBuaeHna HaceneHna. OHY Bbi3Bany cnenoty y 500 TbiC. YeNIOBEK B MUPE U NOTEPIo 3pe-
HWA Ha OAHOM rnasy y 2 MjiH Yyenosek [1, 6].

MNepBuyHaa MHBaNUMAHOCTb NO opraHy 3peHusa B Poccum B 2004 r. gocturna 105 ve-
nosek Ha 10 TbiC. HaceneHua 1 61,4 uenoseka Ha 10 TbiC. TPYAOCNOCOOHOIO HaceneHus,
B CENbCKOM MECTHOCTM 6osblue, YeM B ropoackoi, B 1,5-1,6 pa3sa [1]. lNo gaHHbIM nccne-
JoBarenei, NocneacTBUA rNa3HOro TpaBMaTuU3mMa HaxodAaTcA Ha 3—4-M MecTe cpeau nep-
BMYHOWN NHBANNAHOCTY, yBENMUYNBAETCA KONIMYECTBO TAXKENbIX TPABM f1a3 C Cepbe3HbIMN
nocnepcteuamun (5,6, 11].

MNHBanMaHoOCTb onpeAenaeTca Kak «colmanbHaa HeloCTaTOUHOCTb BCNeACTBME Hapy-
LUIeHWNA 340POBbA CO CTONKUM PaccTPONCTBOM GyHKLUMIA OpraHM3ma, NpUBoaALLas K orpa-
HUYEHUIO XKN3HeOeATeNbHOCTN N HEOOXOAMMOCTI CoLManbHOM 3alunTbl» [9, 16].

B 2001 r. nocnepcTsuA TpaBMbl OpraHa 3peHusa cpean TPyAoCnocobHOro HaceneHua
NpW3HaHbl T1GEePOM MO UHBANNZHOCTY, B TO BPEMA Kak B MEHCMOHHOM BO3pacTe Ha nep-
BOM MecTe rnaykoma, 3abonesaHunsa ceTyaTku 1 3puTenbHoro Hepsa [91]. B 2006 r. rnas-
HOW MPUYNHONM MHBANMAHOCTY CTana rnaykoma (28%), BTopoii — 3aboneBaHnaA ceTyaTku
(19%), TpeTben — TpaBma rnas (16,3%) [1]. NepBMUYHaAA NHBANNZHOCTb NOC/E NepeHeceH-
HbIX TpaBM rnasa gocturna B 2006 r. 0,6 cnyyas Ha 10 Tbic. HaceneHus. Y 44,3% naumeHToB,
nepeHeclLMX TPaBMy r1a3a, TpaBma rnasa onpegenvna rpynny MHBanMaHocTu [6].

PacnpocTpaHeHHOCTb MHBaNMAHOCTM NO MaToNornM rnasa B Poccum BbiCOKa, 4OCTU-
raeT B HaKOMJIEHHOM KOHTUHreHTe 577,3 TbiC. yenosekK — 28,8 Ha 10 TbIC. B3pOC/bIX, NpU-
yem 32,1 Ha 10 TbIC. My>XCKOro 1 26,4 Ha 10 TbIC. >KEHCKOro HaceneHus. B KOHTUHreHTe
vHBannaos 60,6% — nnua NeHCMOHHOro Bo3pacTa, 22% — monogoro, 17,4% — cpepHero
Bo3pacTa [3, 4, 8]. YacTtoTa nepBmyHON nHBanuamnsaumn 3a 10 neT ysenmumnacb B 3 pasa
n K 2002 r. coctasuna 3,5 cniyyas Ha 10 TbiC. B3pOC/IOro HaceneHus, nepBnyHasa nHBanua-
HOCTb Yy fleTen gocturaeT 5,2 Ha 10 Tbic. geten [12].

MNocneacTena TpaBM ABAAIOTCA OAHOW M3 OCHOBHbIX MPUYMH WMHBANUAWU3NPYIOLNX
3pUTENbHBIX PACCTPOWCTB 1 COCTaBNAT 16% oT obLero konnyecTea. B oOCHOBHOM K UHBaA-
NIMBHOCTY NPUBOAAT 6bIToBaA (56%) 1M KpMMHanbHas (18%) TpaBMbl, B UCXofe KOTOPbIX
B 25% cnyvaes HabnogaeTca aHodTanbM, B 13% — cybaTpodusa rnasHoro abnoka, 8 30% —
pasnumyHble 6enbMa porosol 060104KN. B HO30n0rMueckom CTpyKType AeTCKON NHBaNWA-
HOCTW TpaBMa rnasa coctasnsaet 10,5% [1, 8, 9].

OcHoBHol GopMO MeANKO-COLMANbHOM MOMOLLM MHBaNMAaM CIyX1T peabunutaums,
Lenb KOTOPOW — BOCCTaHOBJMIEHNE 340POBbA M COLMaNbHOro CTaTyca UHBaNUAQ, ycTpaHe-
HUe MM KoMMeHcauma orpaHUUYeHHON Xn3HeaeATeNlbHOCTY, CBA3aHHOW C HapyLeHnem
3p0poBbA [12, 14]. [NepBbIMK 1 KNIOYEBLIMY 3BEHBAMYM CPEAN PasHbIX BUAOB peabunuta-
Lun ABNAIOTCA BOCCTAHOBUTENbHOE JfleUeHre U apyrue mepbl MeAULUHCKON peabunuTa-
U1K, B KOTOPOW HYJAlOTCA B OTAENbHbIX KOHTUHreHTax oT 70% Ao 90% nHBannaos.
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Peanusauma e 3To NOTPeOHOCTN KpalHe He3HauuTeNbHa, He npesbiwasa 5-10%.
HepocTtaTouHa B3anmMocCBA3b MeAULIMHCKON peabunutauum ¢ opyrumm ee stanamm — ncu-
XONOrnyeckon Koppekumen, NnpodpeccMoHanbHOM, counanbHO-6bITOBON peabunutaymei.
He Be3ge nmeeTca foMmKHaA COrMacoBaHHOCTb M NPEEeMCTBEHHOCTb peabunmnTaunoHHON
[eATeNbHOCTN NevebHO-NPOGUNAKTMUYECKNX YUPEXAEHUN N CNYXO MeanKo-coLManbHoM
aKkcnepTunsbl [1, 2].

KnMHWKO-CTaTUCTUYECKUIA aHann3 CBUAETENbCTBYET, UTO Nyyluasa npodunaktuka cne-
noTbl 1 peabunutauua MHBaNMAOB NO OpPraHy 3PeHUA KOHCTaTMpPYeTCA B permoHax C Ho-
BbIMM PpopmaTamyt 0hTanbMONOTNUECKON CNYKObl, lyULWMX OpPraHN3aLMOHHbIMKY, ANa-
rHOCTUYECKMMU, NeyebHbIMM 1 MHGOPMALMOHHBIMU TexHonoruamu [1].

OcHoBOW couunanbHOW 3aLinTbl UHBANMLOB ABMAETCA MeAUKO-COUManbHaa sKcnep-
TW3a, MMaBHOWM LENblo KOTOPOW MpPM3HaHA «KOMIMJIEKCHAA OLEeHKA COCTOAHUA 3[0POBbA
N CTeneHN orpaHnyeHna Xn3HeaeATeNlbHOCTM C aKLEHTOM Ha KaTeropusax coumanbHON
[OCTaTOYHOCTM YeNoBeKa, TaKMX Kak CMOCOBHOCTb K CaMOOBCYKMBaHUIO, CAMOCTOATESb-
HOMY NepenBUKeHUI0, OpreHTaL MK, 0bLLeHUIo, 0ByUeHNIo, TPYAOBOW AeATENbHOCTU, KOH-
TPOJIO 3a CBOMM NoBefeHnem» [10].

MHOXeCTBO BUOB MaTONIOMMN OpraHa 3peHna AUKTYT HeobxoanmMocTb MHorodak-
TOPHOrO aHanusa Mx BAUAHUA Ha XM3HeAeATeNIbHOCTb U OLEHKU COUManbHbIX nocnes-
CTBWIN pa3BuBLUEroca 3puTenbHoro gedekrta [1, 4, 7]. Kak cuutaet E.C. JInubmaH, «ogHo-
3HauHO Heob6xoaMma feTanbHasA OUEHKa KIMHUKO-QYHKLMOHANbHbIX XapaKTepucTuk
opraHa 3peHus C onpefeneHeM TUMNa, TeYeHWs, KNTMHNYECKOro NPOrHo3a BbiABIEHHOM
NaTosioru, HanMuua ConyTCTBYOLMX 3ab0neBaHNIi, CTENeHN KOMMeHcaLMmn 1 aganTaumm
K 3pMTeNnbHOWM NaTosIornuv, aHann3 CcouunanbHO-ObITOBOro, CoLManbHO-CPeoBOro, npo-
deccnoHanbHoO-TpyaoBOro GakTopoB, onpedeneHna NCUXONornyeckux ocobeHHocTel
nnyHoCcTm» [9].

Mo pokTpuHe OOH, «coumanbHaa UHTerpaumsa cnenbix 1 cnaboBmaaLmnx, oNnTMMmn3a-
LMA NX KauecTBa XN3HWN HYXJalTcA B pa3paboTke 1 peannsaunm KoMninekca mep, Takmx
KaK CyLLleCTBEHHOE YBeNIYeHMe HayYHbIX MCCNefoBaHni Npobnem KINMHUKO-CoLManbHOMN
0bTanbMoNornm C y4eTom COBPEMEHHONO COCTOAHUA HaYUHbIX 3HaHWI B odpTaibMonornm
N CMEXHbIX pa3feniax MeauLMHbI, COLMANbHbIX HayKax; COLManbHO-3KOHOMNYECKOro Co-
CTOAHMA rOCYAapCTBa U NPUOPUTETHBIX 334 MO OXpaHe 3[0POBbA U COLMANbHON 3aLLu-
Te HaceneHusa» [3, 15,17, 18].

AHanus Hay4HoI nnTepaTypbl NOKa3as, YTo Kak B 3apy6exxHON neyatu, Tak 1 B Y3be-
KMCTaHe KOMMIEKCHbIX COLMaNbHO-TUIeHnYeCKUX paboT, NOCBALLEHHbIX 0dTanbMonoru-
yeckoMy TpaBMaTU3My, HeMHoro. Mexay TeM UMeHHO Takue UccnefoBaHusA cbirpanu 6ol
BaXXHYI0 pOJib B pacrno3HaBaHUM GakTOpPOB prcKa rnasHowm TpaBmbl, pa3paboTke MeToaoB
ee npodpunnakTnKy, peabunmraumm naLMeHToB.

WHTepec K rnasHomy TpaBMaTui3My BENVK B CUY Manol n3yueHHOCTW BCEeX acMeKToB
3TOro Bmaa nopaxeHus. He Bbi3blBaeT COMHEHUA, UTO Hambonee NepcnekTUBHbLIMU AB-
naTca npodunakTnyeckme MeponpuATAA, HanpasieHHble Ha npefynpexaeHne Tpas-
MaTu3ma. lNpodunakTnka rnasHoro TpaBmaTM3Ma ABAAETCA OQHUM W3 NMPUOPUTETHbLIX
HanpaBe/ieHN NPaKTUYECKOro 34pPaBOOXPaHEHNA 1 BbIXOAUT Aaneko 3a npepesnbl YncTo
odTanbmonormyeckmx npobnem.

B cBA3U € 3TUM KpaliHe Heob6XoAMMO NPOoBeAEHNE AaNbHENLINX UCCNeA0BaHUIA B STOM
HanpasneHun, 4To ByaeT cnocobcTBOBaTb pa3paboTke Gonee 3dPeKTUBHbLIX METOAOB
npodrnakTUKM rasHoro TpasmaT13ma 1 peabunmtaumm NHBanMaoB.
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B LIEJTb NCCNEOQOBAHKA

M3yumTb COCTOSHME 1 AVHAMUKY MHBANUAHOCTU Y ML C TPABMATUUECKMU NOBPEX-
OEHVAMMN OpraHa 3peHus B3POCoro HaceneHus Pecny6nnkn Y36eknctaH n TawkeHTa 3a
2010-2019rr.

B MATEPWAJIbl W METO/LbI

MNpoBeaeH peTpoCneKTUBHbBIV aHaNW3 AUHAMUKA UHBANMAHOCTY BCNeACTBME 3aKpbl-
TbIX TPaBM opraHa 3peHus (3TO3) 3a 2010-2019 rr. no Pecnybnuke Y36ekucrtaH v B Talwu-
KeHTe Cr/oWHbIM HabnogeHneM no oTyeTHbIM popmMam BpauyebHO-TPYAOBbLIX SKCNepT-
HbIX KoMuccuin Pecny6nuvkm Y36ekucTaH. MepBUUHYIO MHBANMAHOCTb PAacCcUnTbIBann Kak
yncno nuu, BNepBble NPU3HAHHbIX UHBaNVAaMn B TeyeHue roaa, Ha 100 ThiC. Kutenen
B OTHOLUEHWM K ObLLel UNCNEeHHOCTN B3POCSIOro HaceneHus JaHHOro pervoHa. Obulyto
WHBaNMAHOCTb (KOHTUHIEHTbl UHBANVAO0B) paccunTbiBany Kak obliee yncno UHBanMaoB
B OTHOLLEHUU K 00LLe YNCNIeHHOCTM B3POCSIOro HaceieHna AaHHOro pervoHa. EguHuuen
HabniogeHnsa cunTany NUUO, BNepBble UM NOBTOPHO NPU3HAHHOE VMHBaNUAOM BChea-
ctBue 3TO3, 0CNOXKHEHHOW HapyLLUEHUAMN CO CTOPOHbI OpraHa 3peHus.

B PE3YJIbTATbl N OBCYXOEHUE

AHanus gMHaMKKM NoKasatesein obLen MHBANMAHOCTY No 3peHuio BcrieacTeme 3TO3
3a 2010-2019 rr. B TalKeHTe BbIAABWIA, YTO 3a AECATUIETHUIA Nepuog nokasaTtenn umenmn
TeHAeHUMIo K pocTy, ¢ 2017 r. noka3aTtenu ysenmumsanuco (2017 r. - 53,2018 .- 57) u B
2019 r. coctananu 60 Ha 100 TbiC. HaceneHus.

AHann3 gnHaMMKKN NoKasaTenen BnepBble BbiABNEHHON (MePBUYHON) NHBaNULHOCTMH
no 3peHunto Bcrnepcteue 3TO3 3a 2010-2019 rr. B TawKeHTe BbIABUI, YTO OTHOCUTENIBHO
2010 r. NnokasaTtenu umenn HekKoTopylo TeHAeHUMo K pocTty: B 2011 .- 9,8 2012 . - 7,

MokasaTenu HBaNMAHOCTU MO 3PEHNIO BCREeACTBME 3aKPbITbIX TPAaBM OpraHa 3peHuns no Pecny6nuke
Y36ekuctaH n TawkeHTy (Ha 100 TbiC. HaceneHmnsa)

Indicators of visual disability due to closed injuries of the visual organ in the Republic of Uzbekistan and
the city of Tashkent (per 100,000 population)

TawkeHT Pecny6nuka Y36ekmncraH

O6was Bnepsble Bcero O6was Bnepseble Bcero
Topn uHBanuaHocty | BPIABNIEHHAR uHBanuaHocty | BPIABNEHHaA

MHBaNMAHOCTb MHBaNMAHOCTb

2010 37 5 42 921 66 987
2011 34 9 43 796 70 866
2012 38 7 45 807 75 882
2013 43 10 53 972 59 1031
2014 43 9 52 1048 107 1155
2015 32 13 45 1044 108 1152
2016 40 9 49 1040 130 1170
2017 53 9 62 1107 130 1237
2018 57 8 65 1128 153 1281
2019 60 8 68 1047 127 1174
Bcero 437 87 524 9911 1025 10936

MpumeyaHue: AaHHble OTYETHO-YYETHbIX ¢OpM PeCﬂyﬁJ‘IVIKaHCKOIh MHCNeKUMN MeinKo-coLuanbHon 3KCNepTun3bl M3 PYys.
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CocTosiHMe U AUHAMUKA UHBaNNAHOCTU BCNeacTBue 3aKpbITbIX TPABM OpraHa 3peHunaA
Ccpean B3pOCNoro HaceneHnAa Pecny6m/|K|/| Y36eKuncTaH
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O6Lwwan NHBaNMAHOCTb —————— BnepBble BbiABNEHHaA NHBAaNNAHOCTb

Puc. 1. Moka3aTenu o6uen n nepBuyHoOi nHBanngHocTu B TawKeHTe (Ha 100 TbiC. HaceneHns)
Fig. 1. Indicators of total and primary disability in the Tashkent city (per 100,000 population)

82013 r.— 10 B 2014 .- 9, ogHako ¢ 2015 r. Habnogancs pesknii NogbeM NoKasaTenei
B 7 pa3 no cpaBHeHuto ¢ 2010 r.,, uto coctaBnano 13 Ha 100 Tbic. HaceneHna. C 2016 T.
nokasaTenn cHmxaioTtca Ao 9 Ha 100 TbiC. HaceNeHNA N COXPAHAIOTCA Ha 3TOM YPOBHe
10 2019 r. (cm. Tabnuuy, puc. 1).

Kak nokasano Hauwe nccnegoBaHue, obwaa NHBANUMAHOCTb MO 3PeHNio BCieacTeme
3TO3 3a 2010-2019 rr. B Pecnybnuke Y36ekucraH otHocutenbHo 2010 r. uMena HeKoTo-
pylo TeHAeHUUIO K CHKeHuto: B 2011 1. — 796, B 2012 . — 807, ogHako ¢ 2013 r. noKasa-
Tenu pacTtyT 1 B 2019 r. coctasnatoT 1047 (Bbipocnu B 1,3 pa3a no cpaBHeHuto ¢ 2012 r.)
Ha 100 TbIC. HaceneHmnsA.

He3HauntenbHbI pocT € 2014 1. — 1047, oTHoCcuTenbHO 2014 . noKasaTenu NMenu He-
KOTOPYIO TEHAEHUMIO K CHUXeHuto: B 2011 .- 1,72,820121.-1,77,82013 .- 1,68 n B
2014 r. - 1,82, ogHako ¢ 2015 r. pactyT 1 B 2019 r. coctasnawT 3,44 (Bbipocnu Ha 1,62 no
cpaBHeHuio € 2014 r.) Ha 100 TbiC. HaceneHua (puc. 2).
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O6Lwwan NHBaNMAHOCTb —————— BnepBble BbiABNEHHaA NHBANNAHOCTb

Puc. 2. NMokasaTenu o6uiei n nepBUYHOI MHBaNUAHOCTY no Pecny6nuke Y36ekucraH (Ha 100 Tbic.
HaceneHusa)
Fig. 2. Indicators of total and primary disability in the Republic of Uzbekistan (per 100,000 population)
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Takum obpaszom, obLas nHBanMAHOCTb No 3peHuto Bcneactame 3TO3 no Pecnybnuke
Y36ekucTaH 3a 2010-2019 rr. Boipocna B 1,1 pasa (c 921 go 1047 Ha 100 TbiC. B3pOCIoro
HaceneHus), a BNepBble BbIABEHHAA UHBANNAHOCTb — B 2 pa3a (c 66 go 127 Ha 100 TbiC.
B3[pOCI0ro HaceneHusa). Nokasatenu obLien MHBaNMGHOCTY No 3peHuto BcneacTene 3TO3
no TaWKeHTy 3a AeCATUNETHMI Nepuog Takxke ysennumnuco B 1,6 pasa (c 37 go 60 Ha
100 TbIC. B3pOCNOro HaceneHus), a nokasaTenn NepBMYHON MHBANUAHOCTU OCTaBaNnCb
CTabunbHbIMK 3a BeCb Nepuropg (0T 5 o 8 Ha 100 TbiC. B3pOCNOro HaceneHus) (puc. 2).

B 3AK/TKOYEHUE

O6was 1 nepBnYHaA NHBaNNAHOCTb NO 3peHuto BcnegcTeme 3TO3 B Y3beKncTaHe co-
ctaBnaet Ha 2019 1. 1047 1 127 Ha 100 TbIC. HaCeNeHNA COOTBETCTBEHHO, YBE/TUUYMBLUUCH
B 1,1 pa3a (c 921 go 1047 Ha 100 TbIC. B3pOCNOro HaceneHna) 1 B 2 pasa (c 66 go 127 Ha
100 TbIC. B3pOCNOro HaceneHna) COOTBeTCTBEHHO. O6LWAA U NePBUYHAS MHBANIMAHOCTb NO
3peHuto BcregcTaue 3TO3 B TawkeHTe coctaBnaet Ha 2019 1. 60 1 8 Ha 100 TbiC. HaceneHuA
cooTBeTCTBEHHO. [lokasaTenu obuwel niBanuaHocTy 3TO3 no TallKkeHTy 3a fecATUNETHUI
neprog Takxe ysenununnmco B 1,6 pasa (c 37 go 60 Ha 100 TbiC. B3pOC/IOro HaceneHus), a no-
KasaTenun NepBUYHON MHBANNAHOCTM OCTaBanNCb CTabUNbHbIMK 3a BeCb nepuog (0T 5 o 8
Ha 100 TbiC. B3pOCnoro HaceneHus). YpoeHb nHBanugHocTv ¢ 2010 no 2019 1. He cHM3MNCA.

JaHHoe 06CToATENbCTBO OJHO3HAYHO OOOCHOBBIBAET MEefMKO-COLMANbHYIO 3Hauu-
MOCTb Npob6nembl. 3TV NOKa3aTenn YKa3bliBaloT Ha TO, UTO, HECMOTpPA Ha bypHoe pa3sBuTume
HayUHbIX NCCnefoBaHNin NO AguMarHocTuke n neverHnio 3TO3 BO BCcemM Mupe, yBennMyeHue
KonmnuectTsa oPTaibMONOrMYECKMX 1 CTOMATOSIOMMUYECKNX CNEeLMan3npoBaHHbIX KIMHKK
B Y36eKNCTaHe, NX OCHALLEHHOCTb 1 pacCluMpeHne CrekTpa NPUMEHAEMbIX JIeYeOHbIX Me-
TO[10B, 0OCOOEHHO XUPYPruyecKkux, Nokasarteny 3abonesaemMoCcTvi U UHBaNNLHOCTU BCies-
ctBme 3TO3 He ynyuLIaloTCA, @ 3HAUWT, KaueCTBO OKa3blBaeMbIX MEAULMHCKNX YCNYT Helo-
CTaTOYHO BbICOKOE.
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Abstract

Introduction. Diabetes mellitus is a worldwide disease of high incidence and prevalence,
in addition, it is associated with a number of ocular complications, which threatens vision
if not identified and treated properly like retinopathy, neovascular glaucoma, vitreous
hemorrhage, and it is a suggested risk factor for other conditions like primary open angle
glaucoma.

Purpose. To study the correlation of intraocular pressure with HbA1c test results in a
sample of diabetic and non-diabetic patients.

Materials and methods. Case control study conducted on a total of 240 subjects,
120 type 2 diabetic patients and 120 non diabetic healthy subjects, the sample collected
from 1/5/2017 to 1/7/2018, permission obtained from each patient to participate in the
study, and complete ophthalmological examination, intraocular pressure measurement,
blood test for HbA1c was done, both eyes of each patient were included in the study,
equal numbers of males and females were included to avoid gender bias, the sample was
rearranged according to HbA1c levels into four groups which are: non diabetic group, pre
diabetic group, diabetic well control and poor control groups, their numbers respectively
were 102, 18, 40, 80.

Results. By comparing the mean age value between diabetic and control groups no major
difference was found, there was statistically significant difference in mean intraocular
pressure, HbA1c between diabetic and control groups. Pearson correlation showed
positive linear relationship between intraocular pressure and HbA1c in diabetic group,
r=0.60, P<0.05, while in control group there was no relationship between the variables,
r=0.06, age again was not significant among the four groups, while intraocular pressure
means was significantly different when we used analysis of variance, P<0.001, scatter plots
showed some linear scatter and uphill distribution only in group 2 (poor control diabetic
patients).

Conclusion. Diabetic patients showed high mean intraocular pressure compared to non-
Diabetic patients, with positive correlation between intraocular pressure and the level of
HbA1c exist in the Diabetic group and the strongest correlation was found among the
poor control diabetic group.

Keywords: intraocular pressure, Glycated haemoglobin A1c, DM, non-diabetic subjects,
primary open angle glaucoma, vitreous hemorrhage
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Cypa Jlyan Kapxum

YHusepcutet bargaga, MeagnunHcknn konnepx Anb-Kungn, bargag, Npak
Koppenﬂu,vm mMexay BHYTpUrilia3HbiM AaBlE€HNEM

N pe3ynbTaTaMn Te€CTa Ha NMNKNPOBAHHDI W reMOFJ'IO6VIH
Al1cy nauymeHToB Cc 1 6e3 gnabeTta

KoHGRNKT UHTEpeCOB: He 3asBrIeH.

MopaHa: 20.01.2025

MNpwuHaTa: 24.02.2025
KoHTakTbl: sura.luay@kmc.uobaghdad.edu.iq

Pesiome

BBeaeHume. CaxapHbIl guabeT ABnAeTCA BCEMUPHO PacnpoCcTpaHeHHbIM 3aboneBaHneM C
BbICOKOW CTeneHblo 3a60/1eBaeMOCT/ 1 YaCTOTON BCTpeyaeMocTu. Kpome Toro, oH cBs3aH
C PAJOM OCNTOKHEHWI, KOTOPble MPeACTaBNAT ONACHOCTb A1 3PEHUS, €CNIN UX He Bbl-
ABUTb W HE NeYnTb JO/IKHbIM 06Pa3oM, HaNpUMep, PeTUHONATHEN, HEOBACKYAPHO rna-
YKOMOW, KPOBOU3JINAHNEM B CTEKNOBMAHOE TEN0. DTO TakKe MpeAnosiaraemblin pakTop
pUCKa ApYrnx COCTOAHUI, TaKUX KaK NePBUYHAA OTKPbITOYrofbHas rinaykoma.

Lienb. /13yuntb Koppenaumio BHYTPUINa3HOro AaBneHuns ¢ pesynbratamm tecta Ha HbA1c
y NaumeHToB ¢ 1 6e3 anabeTa.

Marepumanbl n meTtoppl. ViccnenoBaHve «cinydail — KOHTPOMb» NPOBOAMIOCH B 00LLe
CNoXxHocTu 240 nayuneHTam, n3 Hux 120 — ¢ anabetom 2-ro Tuna n 120 — 6e3 anabeTa, Bbi-
6opkKa 6bina cobpaHa ¢ 01.05.2017 no 01.07.2018, oT KaXk4oro nauueHTa 6bIa10 NOAyYeHO
pa3peLleHmne Ha yyacTme B NCCNefoBaHUN, NPOBeAeH MOMHbIN 0dpTasbMOIOrNYECKUIA OC-
MOTP (U3MepeHUe BHYTPUINAa3HOro AaBneHuns, aHanus kposu Ha HbA1¢, B uccnegoBsaHue
OblIV BKIIOUYEHbI 00a rMasa KaXKaoro nauuneHTa). My»UmH v KeHLWWH Obl1I0 paBHOE KOJu-
YyecTBO, 3TO HeobXxoAMMO 6blno, UTOObl N36eXaTb reHAepPHON NpeAB3ATOCTU. BbiGopKa
6blna nepepacnpefeneHa B COOTBETCTBUM C ypoBHeM HbA1c B ueTbipe rpynnbi: 1) rpynna
6e3 gnabeTa, 2) rpynna npepanabeTa, 3) AnabeTnyeckasn rpynmna «<XxopoLLEro» KOHTPONA 1
4) nnabetnueckas rpynna «nnoxoro» KOHTponA. Konnyectso NaunMeHToB COOTBETCTBEHHO
coctaBuno 102, 18,40 n 80.

Pe3synbraTtbl. Mexay ArabeTMuecKkon N KOHTPOSIbHON rpynnamu Npu CpaBHEHUN CpeaHe-
ro 3HauYeHusa Bo3pacTa He 6bif10 0OOHAPYKEHO 3HAUMTENbHOIN Pa3HUMLbl, HO Oblfla CTaTUCTU-
YecKkmn 3HauMMas pasHuLa B cpefHem BHyTpurnasHom aasnedumn u HbA1c. Koppensauua
MpcoHa nokasana NoNoXWUTENbHYIO IMHENHYIO CBA3b MeXAY BHYTPUINa3HbIM JaBNeHU-
em n yposHem HbA1c¢ B rpynne grabetunkos (r=0,60, P<0,05), B TO BpeMs Kak B KOHTPOJIb-
HOW rpynmne He 6bI0 HUKAKOM CBA3W MexAay nepemeHHbiMK (r=0,06). Bo3pacT cHoBa He
6blN1 3HAUYMMbIM CPEAU YETBIPEX FPYNM, B TO BPEMS KaK CPeAHME 3HAUEHUA BHYTPUINa3HO-
ro faBNeHns 3HaUYMTeNIbHO PA3INYaNMCb NPY UCNONb30BaHUN AUCNEPCUOHHOIO aHanmn3a
(P<0,001).

3aknueHue. Y nauneHToB ¢ AMabeTom OTMEUYEHO BbICOKOE CpefHee BHYTpUria3Hoe
[laBJieHVe Mo CPaBHEHMIO C NauueHTaMmn 6e3 AnabeTa, Mpu 3TOM NOJSIOXKUTENbHaA Koppe-
NAUUA MeXIyY BHYTPUrnasHbiM AasneHnem n yposHem HbA1c cywecTsyeT B rpynne gva-
6eTUKOB, a Camas CUNTbHasA KoppenAuma obHapyXeHa cpeamn NaumeHToB C AMabeTom 13
rPYMMbl «MJIOXOr0» KOHTPONA.
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The Correlation Between Intraocular Pressure and Glycated Haemoglobin A1c Test Results
in Diabetic and Nondiabetic Subjects

KnioueBble cnoBa: BHYTpuUrnasHoe naBneHue, I'J'II/IKVIpOBaHHbIIZ remorno6uH Alc, caxap-
HbIN ,qma6eT, nauyneHTbl 6e3 AI/Ia6ETa, nepBnYHaA OTKPbITOYroJibHaA riaykoma, KpoBOW3-
nnAaHne B CTEKNOBMAHOE TENO

B INTRODUCTION

Diabetes Mellitus is a common chronic disease with reported increase in incidence
in recent years, the prevalence of this chronic disease estimated to be 2.8% in 2000, and
expected to be 4.4% in 2030 [1]. The highest rates of diabetes are currently in the Eastern
Mediterranean and Middle East with North and South America close behind, and the most
affected age group is currently in the 40-59 year, tissue complications of diabetes can
be specific, microvascular damage to the eye, kidney or peripheral nerve, or non-specific
macro-vascular accelerated atherosclerosis, conclusive evidence now links the level of
hyperglycaemia to development of microvascular complications, by several potential
mechanisms Each of these processes results in the generation of reactive oxygen species,
so oxidative stress may represent the final common path towards complications [2].

Several studies demonstrated also an association between diabetes and high
intraocular pressure levels and thus high risk for glaucoma as compared to non-diabetic
controls [3-5].

Glaucoma is a progressive optic neuropathy associated with typical optic disc changes
and visual field defects, elevated intraocular pressure is the major risk factor for glaucoma
even though large proportion of glaucoma patients associated with normal intraocular
pressure, still controlling intraocular pressure is the treatment target in glaucoma,
many risk factors has been described in association with primary open angle glaucoma
including, old age, myopia, family history, worldwide, the incidence of glaucoma is around
2.5 million per year and the prevalence of blindness due to primary open angle glaucoma
is around 3 million [6].

One of the underlying mechanisms explained by in vitro study showed an association
between high glucose concentration in aqueous humor and excess extracellular matrix
synthesis of fibronectin in trabecular meshwork-characteristic feature of the outflow
system in POAG [71].

In addition to that, cultured HTMC when exposed to high glucose concentration
environment it was found that Nitric oxide production decreased accompanied with
increased superoxide production. Thus hyperglycemia induces oxidative stress in HTMC
and may cause cellular dysfunction and damage of the trabecular meshwork [8].

Abnormalities of retinal vascular and retrobulbar circulation has been identified in
both diabetes and glaucoma, this may help understand the relationship between the
two diseases, microvascular damage in diabetes with associated early increase in retinal
capillary blood flow (due to loss of autoregulation) this will creates mechanical stress that
leads to endothelial separation and more pericyte loss and will affect the blood supply to
anterior optic nerve and retina [12]. Disturbances in auto-regulation of posterior ciliary
circulation (mainly increase central retinal vein flow) has been found in diabetes [9].

For glaucoma, a study showed that retrobulbar blood flow velocities were lower and
resistivity indices were higher in all retrobulbar vessels in ocular hypertensive patients
than in normal subjects and in glaucoma patients than in normal subjects, Glaucoma
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patients had lower end-diastolic velocities and higher resistivity indices than did normal
subjects in the ophthalmic and posterior ciliary and central retinal arteries [10].

On another study, glaucoma subjects had a significantly lower retinal blood volume,
flow, and velocity than the control subjects at the two superior and inferior retinal locations
[11], so this compensatory vascular response found in early glaucoma contributes to optic
nerve damage through vasoconstriction.

One of the theories explaining the underlying mechanism of vascular dysregulation in
both diseases is based on nitric oxide and endothelin-1 role, NO produced by endothelial
cells nitric oxide synthase, because nitric oxide synthase activation is under insulin control
and is important vascular regulator, reduced sensitivity of endothelial cells in addition to
reduced synthesis of nitric oxide the important vascular dilator is found in type 2 diabetes
and vasoconstriction of retinal vasculature is the result of this, contributing to ischemic
changes in diabetes as the disease progress [12].

Many studies compared the levels of NO in aqueous humor of patients with and
without glaucoma and found levels to be significantly lower for glaucoma patients
[17], the association of endothelial nitric oxide synthase gene polymorphism with the
glaucoma disease pathogenesis also studied, this supports the theory of altered NO
signaling system in glaucoma and its importance as risk factor for POAG [13].

The effect of NO on Schlemm canal cells, trabecular meshwork cells explained in many
studies, one study showed that Inhibition of endogenous NO synthase resulted in a 7%
increase in Schlemm Canal cell volume and thus reduction in outflow facility [14]. NO
could increase trabecular outflow by increasing the permeability of trabecular cell layer
in addition to trabecular meshwork relaxation this was concluded by another study [15].

According to the vascular concept of glaucoma, glaucomatous ganglion cell damage
is at least in part caused by chronic impairment of blood supply to the optic nerve head
by dysregulation, and it related to an altered endothelial function in the supplying vessels
where the constant formation of NO provides the maintenance of a basal vasodilator tone
in the optic nerve head, in glaucoma Changes in NO synthesis might therefore shift the
delicate balance between vasoconstrictor and vasodilator endothelial agents resulting in
altered blood supply [16].

Aqueous ET-1 levels in patients with type 2 diabetes compared with controls
was elevated, additionally endothelial dysfunction with alteration in synthesis of
these regulatory substances may be responsible for the pathophysiology of diabetic
complication [17].

ET-1 is also associated with neuronal apoptosis in central nervous system, in a study it
was found that exposing cultured retinal ganglion cells to ET-1 resulted with apoptotic cell
death [18]. It was found that Increased ET-1 concentration in the aqueous humor of POAG
patients [19]. And their effect on HTMC contractility by a study conducted on glaucoma
patients: contraction and relaxation of these cells may influence intra-ocular pressure
in the sense that their relaxation makes a trabecular space enlargement and facilitates
outflow, while contraction produces the opposite effect [20]. This may provide common
mechanism for both diseases but still the full molecular pathology not well established.

Hemoglobin is the oxygen carrying pigment in blood, most hemoglobin is type A, and
this type A hemoglobin composed in part of many minor components HbA1a1, HbA1a2,
HbA1b, HbA1¢,HbA1cis the glucose binding hemoglobin and called glycated or glycosylated
hemoglobin, glucose bind to N-terminal amino acid of B-chain of hemoglobin molecule
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and forms a Schiff base, this binding is non-enzymatic and continue through the life cycle
of Red blood cells, thus testing HbA1c reflects mean glucose concentration over period
of 8-12 weeks, so it provides good measure of chronic glycemia and correlate well with long
term complications of diabetes than other blood and urinary glucose testing [21, 22].

The ADA recommended by 2010, HbA1c test to diagnose diabetes with cut-point of
6.5%, this cut-point based on analysis of data collected from several studies, levels above
8 % considered unfavorable, with risk of microvascular complications [23].

Advantages of using HbA1c test for diagnosing diabetes include:

assessment of chronic hyperglycemia over 2-3 months period;

no fasting is needed;

individual variability is very low [24].

HbA1c test levels are expressed either as percentage % according to DCCT units [25].
Or it is expressed as millimoles per mole, according to the IFCC units [26], all of these units
can be easily converted using one of the online calculators.

HbA1c Range presented as percentage:
= non-diabetes expected range between 4.0-5.6%;
®m  pre-diabetes range 5.7-6.4%;
®  while those with 6.5% or higher HbA1c levels have diabetes [27].

The aim is to study the correlation between intraocular pressure and HbA1c test results
in a sample of non-insulin dependent diabetic patients and a sample of non-diabetic
patients who visited Ibn Al-Haitham teaching eye hospital which is tertiary centre.

B MATERIALS AND METHODS

A cross sectional study conducted on a total of 240 subjects (480 eyes in total),
120 (240 eyes) was type 2 diabetic patients 60 females and 60 males and 120 (240 eyes)
was non diabetic healthy subjects of 60 females and 60 males, the age group for the
collected sample was between 45 years — 70 years.

All visited consultation clinics in Ibn Al Haitham teaching eye hospital which is tertiary
centre, for various complaints including ocular discomfort, blurring of vision, red eye
complain, during this time no differences in the numbers of examined males and females
among diabetic population was noted, these patients were consented and permission
obtained for complete ophthalmological examination, intraocular pressure measurement,
blood test for HbA1c.

Full examination of anterior segment, posterior segment fundus examination was
done, diabetic maculopathy, non-proliferative diabetic retinopathy was included in the
study, while proliferative diabetic retinopathy was excluded, other exclusion criteria
include history of glaucoma, ocular trauma (penetrating and blunt), pseudoexfoliation
syndrome in either eye, mature, intumescent cataract, cataract surgery, intravitreal
therapy for diabetic retinopathy and laser retinal photocoagulation.

Intraocular pressure was measured with Goldmann applanation tonometry for all
subjects right and left eyes at time of visit. In hospital laboratory unit venous blood
obtained from each subject, glycosylated hemoglobin A1c was measured with compact
glycohemoglobin analyzer POCKETCHEM A1C machine and the result presented in
percentage. According to HbA1c levels we rearranged the sample into four groups which
are: non diabetic group, pre diabetic group, diabetic well control and poor control groups,
their numbers respectively were 102, 18, 40, 80.
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Statistical Analysis

The sample was arranged into diabetic and non-diabetic/control groups. Statistics was
done using student T test to compare the means among many variables where P value
<0.001 significant, and Pearson correlation coefficient used to find the linear correlation
between IOP and HbA1c, where value of r represent the strength of correlation as below:
1.0-0.5 strong positive correlation; 0.5-0.3 moderate positive correlation; 0.3-0.1 weak
positive correlation; 0 no correlation

Same goes for negative values and the correlation would be negative correlation.

P value was calculated representing the significance level of Pearson correlation r,
and values <0.05 considered significant. Then we rearranged the sample into four groups
based on values of HbA1C, and used Analysis of Variance to compare the four group
means for statistical significance, then Least Significant Difference was calculated. Scatter
plots was created for each of the four groups, in order to do that we needed the values of
r square, p value, r square values explain how much variation within the data is explained
by the created model and the higher the better, p value represented the significance.

B RESULTS

The sample was arranged into a group of diabetic patients (Table 1) and a group of
non-diabetic (control) (Table 2) subjects. The difference was found to be highly significant
(P<0.001) regarding IOP, HbA1c mean values between the two groups, on the other hand
age was non-significant.

P value result was <0.00001 and indicate strong significance and r value means strong
positive correlation. P value show no significant association, r value of 0.063 mean no
correlation in control group was found (Table 3).

We divided the sample into four groups (based on HbA1c value) of non-diabetic, pre
diabetic, diabetic (well control and poorly control) (Table 4). Descriptive data and means

Table 1
Descriptive data and means in DM group
DM Minimum Maximum Mean SE SD P-value
Age 45.00 70.00 57.30 0.59 6.55 0.805
0P 12.50 24.50 17.02 0.26 2.92 0.668
HbAlc 6.5 12.90 8.89 0.16 1.77 0.794
Table 2
Descriptive data and means in control group
Non-DM Minimum Maximum Mean SE SD P-value
Age 45.00 70.00 56.33 0.69 7.65 0.242
[o]4 9.00 20.50 13.72 0.16 1.83 0.0001
HbAlc 4.30 6.30 4.95 0.04 0.46 0.0001
Table 3
Show the correlation between IOP, HbA1c in DM and control groups
10P HbA1c DM Control
Pearson Correlation (r) 0.60 0.063
P-value 0.0001 0.980
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Table 4
Shows the four groups according to HbA1c level
HbA1c % range Note
Group 1 6.5-8.0 Well control DM
Group 2 >8.0 Poor control DM
Group 3 5.7-6.4 Pre-DM
Group 4 <5.6 No-DM
Table 5
Descriptive data and means of the four groups according to sex
No. Male Female Mean age m;alrl\gIOP L\zean REAIS
Group 1 40 17 23 56.35 14.55 7.38
Group 2 80 43 37 57.65 18.28 9.80
Group 3 18 9 9 58.50 16.94 5.78
Group 4 102 51 51 55.95 13,16 4.81

of the four groups according to sex (Table 5). The age and sex factor were non-significant
among the four groups.

P value indicate high significance, that means at least one of the four groups tested
differs from the others significantly, to find that in detail, we applied the LSD test. According
to the LSD tests, mean IOP showed highly significant difference among all groups
(Table 6, 7).

The correlation between IOP and HbA1c is highest in group 2 poor control DM r=0.610,
P=0.000 and represented below in scatter plot (Figure).

Table 6
LSD to test the difference/significance in mean IOP of the four groups
Groups 1, 2,3,4 Mean Difference SE P-value Sig
2 -3.73750- 36334 .000 HS
1 3 -2.39444-" 53253 .000 HS
4 1.38824" .35003 .000 HS
) 3 1.34306" 48947 0.007 S
4 5.12574" .28021 .000 HS
3 4 3.78268" 47968 .000 HS
Table 7
Contains the values needed to create scatter plot between IOP and HbA1c for each group
r/correlation R square P value Significance p<0.05
Group 1 0.014 0.000 0.931 NS
Group 2 0.610 0.372 0.000 HS
Group 3 0.090- 0.008 0.360 NS
Group 4 0.282 0.079 0.004 S
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Scatter plot of group 2 shows uphill distribution and linear scatter

B DISCUSSION

In our study, we proved that HbA1c level correlated with IOP linear correlation in
diabetic group only, mean IOP was higher in diabetic group 17.02 mmHg compared to
control group 13.72 mmHg, and was statistically significant, no significant difference
regarding age was found, and after including equal numbers of males and females in both
groups to avoid bias related to numbers, still there was no significant difference regarding
gender, which is the similar to Khalaj et al. [28] (2014) study that showed mean IOP in
diabetic group (16.71) was higher compared to nondiabetic group (12.86), and no relation
between age, gender and IOP was found.

Another two studies, the Beaver Dam eye study [3] and the Rotter dam study [4], that
suggested diabetes mellitus associated with higher intraocular pressure and higher risk
of glaucoma.

Another similar result from Matsuoka et al. [29], study conducted on a sample of
diabetic patients and nondiabetic controls showed. The mean IOP was 14.0 mmHg in the
nondiabetic group and 15.5 mmHg in the diabetic group, and was significantly higher
than that in the nondiabetic patients, no significant difference for age or gender was
found.

On the other hand, a study by Kaimbo et al. [30] on Congo population showed the
relation between diabetes mellitus and intraocular pressure was statistically non-
significant, which can result from the relatively low number of diabetic patients included
in that study. A study by Quigley et al. [31] on Hispanic population showed that age factor
was statistically significant with open angle glaucoma, which differs from our study while
diabetes mellitus did not show correlation with intraocular pressure when adjusted for
age factor, HbA1c was not used in the study which differs from our study, another study
by Voogd et al. [6], showed no association between diabetes mellitus and intraocular
pressure, There was variation in the diagnostic criteria for diabetes from our study, such
as medication use, fasting, non-fasting or post load blood glucose, which is not included
in our study.
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In our study, we divided diabetic group according to HbA1c level into well control

(group 1 <8%) and poor control (group 2 >8%), mean IOP, HbA1c respectively for group 1
(14.55, 7.38%), group 2 (18.28, 9.80%),correlation between IOP, HbA1c was positive and

significant only in group 2 (r=0.610, P=0.000), proving that the worse the glycemic control
the higher IOP levels, pre diabetic group 3 (<6.5)% mean for IOP, HbA1c respectively was
(16.94, 5.78%), there was statistically significant difference in IOP of the three groups, but
the correlation between IOP and HbA1c in group 3 was negative, probably to the fact that
the sample number of pre diabetic patients was small in that group.

Similar to our result was Oshitari et al. [32], they divided their sample according to
HbA1c level into three groups: good control diabetic group (<8%), poor control diabetic
group (>8%) pre diabetic group (<6.5%) and there was significant difference in IOP
between pre diabetic and poor control groups, t test P value =0.015.

At Boston, according to Hymowitz et al. [33], sample of diabetic patients was divided
into two groups, one group with mean HbA1c 8.1, the other 9.0 and IOP range for each
group was: 10-14 for the first group, 14.5-22 for the second group, proving that the higher
HbA1c levels the more likely the higher IOP levels to be expected.

B CONCLUSION

Diabetic patients showed high mean intraocular pressure compared to the non-
diabetics, with positive correlation between intraocular pressure and the level of HbA1c
exist in the Diabetic group, and the strongest correlation was found among the poor
control diabetic group.
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Pesiome

Liennb. MpoBecTy KOMNEKCHbIM aHanm3 COCTOAHMA 3afiHEero oTpesKa rnasay paboTHUKoB
XUMMYECKOW NMPOMbILLIIEHHOCTMU.

Matepuanbl n metoapl. [lpoBeaeH odpTanbmonornyeckuin ocmotp 1120 paboTHMKOB
OAQ «loMenbCKUN XMMUYeCKUA 3aBod». [nA aHanusa BO3AEeNCTBUS Pa3sHOOBpasHbIX
TOKCMYECKMX BELLEeCTB Ha OpraH 3peHusi BeCb KOHTUHIeHT PaboTHUKOB Obli pa3geneH
Ha 2 rpynnbl: paboTatolyme B nogpasgesnieHnax 3aBofia C KOHLEHTpaLen XMMmnJyeckmx Be-
LecTs, NPeBbIWaloLWen 1 He NpeBbiWwaloLen npegenbHo AonyCcTumble YpoBHU. OCcmoTp
CTEKNIOBUAHOTO Tena OCYLUeCTBAANN B NPOXoAsLleM CBETe, a TakxKe nocpeacTsom 6umo-
MUWKPOCKOMMK, Ma3HOro AHa — MeTooM odTanbMOCKONMK B YCIOBUAX neyebHo-npodu-
NaKTUYECKOro yyacTKa faHHOro npeanpuatusa. Ctatnctnyeckaa obpaboTka pesynbTaToB
nccnegoBaHMA NPOBOAMAACH MPY MOMOLUM KOMMbIOTEPHOrO CTaTUCTMUYECKOro MakeTa
Statistica 6.0 n nporpammbl Microsoft Excel 2010 for Windows, BKntouana onvcaHue u aHa-
JIN3 KONNYECTBEHHbIX Y KAaYeCTBEHHbIX AaHHbIX.

PesynbraTbl. /13 uncna paboTHVKOB, NoABEPraBLUNXCA BO3AENCTBUIO MOBbILEHHbIX KOH-
LeHTpaLun XMMUYeCKnX BeLwecTs, y 32,22% yenoBek CTaTUCTUYECKN 3HAUYMMO pexe OT-
Meuanucb M3MeHeHUA 3aiHero oTpesKa rnasa no CPaBHEHWUIO C rpynnou 1L, UMeBLUNX
KOHTaKT C XMMMNYEeCKMMM BeLLeCcTBaMU, KOHLEHTPaLUA KOTOPbIX He NpeBblllana npeaenb-
HO AoNyCTMMble YPOBHM (40,98%).

3aknioueHune. BoiaBneHHble U3MEHeHNA CTEKNOBUAHOrO TeNa M Fa3Horo AHa, O4eBUaHo,
He ABNAIOTCA pe3ynbTaTom crelndunuyeckoro BANAHNA YCIOBUN XMMMUYECKOrO NPOnN3BOA-
CTBa Ha opraH 3peHus.

KnioueBble cnoBa: ohTanbMoNIOrMyecknii CTaTyc, 3afiHUN OTPe30K rNasa, KNnHuyeckue
nccnegoBaHmA, XMMMYyeckas NpoMbILWIEHHOCTb
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Abstract

Purpose. To comprehensive analyze of the condition of the posterior segment of the eye
in workers of chemical industry.

Materials and methods. An ophthalmological examination of 1120 workers of Gomel
Chemical Plant were carried out. To analyze the effects of various toxic substances on
the organ of vision, the entire contingent of workers was divided into two groups: those
working in plant units with concentrations of chemicals exceeding and not exceeding
the maximum permissible levels. The vitreous body was examined in transmitted light, as
well as by biomicroscopy, and the fundus of the eye by ophthalmoscopy in the conditions
of the therapeutic and preventive department of this plant. Statistical processing of the
research results was carried out using the computer statistical package Statistica 6.0 and
the Microsoft Excel 2010 for Windows program and included a description and analysis of
quantitative and qualitative data.

Results. Of the workers exposed to elevated concentrations of chemicals, 32,22% of
people were statistically significantly less likely to have changes in the posterior segment
of the eye, compared with the group of people who had contact with chemicals that did
not exceed the maximum permissible levels (40,98%).

Conclusion. The revealed changes in the vitreous body and fundus of the eye are
obviously not the result of the specific influence of chemical production conditions on
the organ of vision.

Keywords: ophthalmological status, posterior segment of the eye, clinical studies,
chemical industry

B BBEAEHUE

Bo Bcem Mupe y pabOTHMKOB, 3aHATLIX B BeAyLMX OTPACSAX NPOMbILUIEHHOCTH, NO-
NpeXHeMy COXPAHAETCA BbICOKMI PUCK Pa3BUTMA MPOopeccMoHanbHOM natonorum, oby-
CNOBJIEHHbI HEONArONPUATHLIM BIVMSHUEM Ha OPraHU3M BPEeAHbIX U OMacHbIX YCII0BUN
Tpyg#a. Tak, B CTPYKType npodeccroHanbHoli 3abonesaemoctn B Pecnybnuke benapycb
6ONbLION yAeNbHbIN BEC NPUHAANEXNT 3ab0eBaHMAM OT BO3AeNCTBUA dusnyeckux dakx-
TOPOB, NaTONOrNK, 06YCNIOBNEHHON NPOMbILIIEHHBIMU a3PO30MIAMU, a TaKKe 6onesHaAM,
BbI3BaHHbIM XUMWUYECKUMU 1 Bruonornyeckumm Gpaktopamm [1-41.
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KnuHunko-dyHKLMOHabHas XapaKTeprcTMKa opraHa 3peHus y paboTHMKOB XMMUYECKON MPOMBILLIEHHOCTU.
Yactb Il. CocTtoAHne 3agHero otTpeska rnasa

B TO e BpeMA MHOrOYMC/IEHHbIMU UCCNEAOBAaHUAMUN JOKa3aHO, YTO MeXaHU3M no-
paXkeHuA opraHa 3peHus y paboTHUKOB C BPeAHbIMU YCNOBUAMW TPyAa CIOXHbIN, BO3-
HUKHOBeHUe odTanbMOoNaToNorMm o0bycnoBNEHO KOMMIEKCHbIM BO3AENCTBMEM pPa3fny-
HbIX NpodeccroHanbHO-NPOK3BOACTBEHHbIX GAaKTOPOB Cpefbl, CPean KOTOPbIX BeayLyto
posb Urpaet Xummnuecknii [5-71. Taxenble ycnoBua Tpyaa Ha NpeanpUATUAX XMMNYECKON
NPOMbILLIAEHHOCTU NPY 3STOM CMOCOOCTBYIOT HE TONbKO BO3HUKHOBEHMIO NpodeccroHasnb-
HOW 0pTasbMOMATONOMNI, HO 1 YTAXKENIEHUIO TEYEHUA YrKe ANarHOCTUPOBaHHbIX 3abone-
BaHWI rNas, uTo, B CBOIO OUepefb, CH/XKaeT KaueCTBO XM3HW paboTHVKOB, BbI3blBAET NPo-
deccnoHanbHy0 HENPUroQHOCTb LIEHHbIX ANA OTpacnn KBanndrLMpPOBaHHbIX Kagpos U,
KaK cnencTBure, BneyeT 3a cobo HeoboCHOBaHHble SKOHOMUYecKue notepu [8-11].

B cBA3M C BbllecKa3aHHbIM paHHee, aKTUBHOE BbiAiBIeHVEe NPodecCcMoHanbHOM 1 NPo-
N3BOACTBEHHO 06YCNOBIEHHON NAaTONOMMN OpraHa 3peHuns 1 nposeaeHne 3ddeKTUBHbIX
neyebHoO-NPOdUNAKTUYECKNX MEePONPUATAIA ABMAIOTCA OQHOW M3 NPUOPUTETHLIX 3ajad
NPOMbILLIAIEHHOW MeNLNHBI.

B LIE/Ib NCCNEJOBAHUA
MpPOoBECTU KOMMAEKCHDBIN aHaNN3 COCTOSHMA 3ajHEr0 OTPe3Ka rnasa y paboTHUKOB X1~
MUYECKOW MPOMBbILLIEHHOCTU.

B MATEPWAJIbl U METObI

[nA oLeHKn coCToAHMA 3aiHEero oTpesKa rnasa y paboTHUKOB XMMUYECKOW NMPOMbILL-
NeHHOCTU 6bI1 NPOBEAEH KOMMEKCHDBIN odpTanbMonornyeckunin ocmotp 1120 paboTHUKOB
OAO «omenbCKUn XMMNYECKNI 3aBOAY, U3 YMCNa KOTOPbIX 73,75% COCTaBWAN MY>KUMHbI
N 26,25% — eHLUHbI, YTO KOCBEHHO YKa3blBaeT Ha TAXeNble YCN0BUA TPyAa Ha JaHHOM
npegnpuatun. CpegHUn ctax paboTbl Ha 3aBoge coctasun 13,65+12,17 ropa. Cpean 06-
cnefnoBaHHbIX PAabOTHUKOB [0S Monofexu Obina HesHaunTesbHa, u Ny go 20 net pabo-
Tano scero 7 (0,63%) uenosek.

B 3aBMCMMOCTM OT CTENEHN KOHTaKTa C XMMMUUYECKMW BELLLECTBAMW BECb KOHTUHIEHT
paboTHMKOB 3aBofa 6bin pasfeneH Ha 2 rpynnbl. B nepsyto rpynny Bowen 571 paboTHUK
8 L|exoB, B KOTOPbIX OTMeYanocb 6onee 3HaUMTENbHOE BO3AENCTBNE HA OPraHN3M TOKCU-
YyecKmnX BeLEeCTB M Neproamnyecky Habnoganncb KOHLEHTPAL MM XUMUUYECKMX MHTpeaneH-
TOB, NpeBbIWalLLne NpeaenbHoO JoNyCTUMble YPOBHMW. Ko BTOpo rpynne 6binn oTHece-
Hbl 549 paboTHMKOB OCTaNIbHbIX NOAPa3AeNieHNn 3aBoda. Y 3TUX v, Takxke Habnoganca
NOCTOAHHbBIN WX NEPUOANYECKNA KOHTAKT C XMMUYECKUMM BeLLeCcTBaMu, OQHAKO Ha MX
pabounx mectax MpeBbllleHUA NpefenbHo AoMyCTUMbIX KoHueHTpaumin (MAK) 3aperu-
CTPUPOBAHO He 6bl10. YKazaHHOe pa3feneHne obcnefoBaHHbIX PaboTHNKOB 3aBofa Ha
2 rpynnbl 6610 HeOBXOAMMO [1A aHaNnv3a BO3AENCTBUA Pa3HOOOPa3HbIX TOKCUYECKMX
BELLeCTB Ha X OpraH 3peHus.

OCMOTp CTEKNOBUAHOrO Tesla NMPOBOAUIN B MPOXOASALLEM CBETE U NOCPeACTBOM OMO-
MUKPOCKONMK Ha wenesoi namne HS-7500 (Huvitz Co., Ltd., South Korea), rnasHoro gHa -
MeTooM O0PTaIbMOCKOMMM C NMOMOLLBIO 3NIEKTPOHHOrO $pMbpoonTnIeckoro opranbmo-
ckona Ri-scope® L1 (Rudolf Riester GmbH, Germany) B ycnoBusax neuebHo-npodunaktu-
YecKoro yyacTka faHHOro npeanpuAaTHA.

Cratnctnueckaa obpaboTka ocylecTBnanacb C MCNonb3oBaHUEM OOLWenpUHATON
METOAMKN BapUALMOHHOM CTAaTUCTUKKU, C BbIYNCIIEHUAMU KPUTEPUA COOTBETCTBMA X>
MupcoHa ana BbIABNEHNA CYLLECTBEHHbIX Pa3NnYMii MeXKay KateropraabHbIMU rpynnamm.
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Ecnu B rpynine 6bi10 MeHee 10 HabnogeHUIA, TO NPUMEHANN Nonpasky VeiTca Ha Henpe-
pbIBHOCTb. [pK YacTOTe 13y4aeMoro Npu3Haka MeHee 5 1CMoJib30Bavi TOUHbIN KpUTepuii
®uwepa. CTaTMCTMYECKasA 3HAUMMOCTb Pa3NNUnNii PacCMaTPUBAEMbIX BbIGOPOK onpeae-
nanacb npu p<0,05. Bce pacueTbl BbINOAHEHbI C MPUMEHEHEM KOMMbIOTEPHOIO CTaTUCTV-
yeckoro nakeTa Statistica 6.0. CozgaHvie 6a3bl faHHbIX 1 NepBUYHan o6paboTka maTepua-
na oCyLWeCTBAANNCD Ha OCHOBE CTaHAAPTHOW KOMMNbIOTEPHO Nporpammbl Microsoft Excel
2010 for Windows.

B PE3YJNIbTATbl U OBCYXOAEHNE

BbiABNeHHOe Hamu Mopa)eHuWe nepefgHero oTpeska rnasa y pabotHnkos OAO «lo-
MENbCKUN XMMUYECKNIA 3aBOA» U OCOBEHHO Hanuume B HEKOTOPbIX Cly4yaax AecTpyKunum
3KTOLEPManbHOro JINCTKA Pagy»>KKnN MOrn 6biTb 0OYCNOBNEHbI SHAOTEHHOW NHTOKCUKa-
UMen xMmuyecknmm Belectsamu. MosTomy npu obcnefoBaHnM pPabOTHMKOB AaHHOro
NpeanpuATA Mbl COUIN HEOOXOAMMBIM 06PaTUTb 0CO60€e BHMMAHME Ha NPU3HaKK, KOTO-
pble Mornn 6bl CBUAETENBCTBOBATL O NOPAXEHUWN 3aAHErO OTPE3Ka rfasa.

Mpu ocmoTpe 1120 pabOTHMKOB XMMMYECKOTO 3aBOAA U3MEHEHMA 3aHero oTpeska
rnasa 6binu obHapy»xeHbl y 409 (36,52%) uenosek. [laHHble O YacTOTe STUX U3MEHEHWI B
pa3nnyHbIX NOApPa3aeneHnAX 3aBofa NpuBeaeHbl B Tabnuue.

M3 Tabnuubl BUAHO, 4To M3 571 yenoseka NepBow rpynmnbl, KOTOpble NOABEPrannchb
BO3[eNCTBUIO MOBbIWEHHbIX KOHUEHTpauui Xummnyecknx sewects, y 387 (67,78%)
yenioBeK He OTMeYanocb N3MEHEeHW B 3afHeM oTpe3ke rnasa. Y 184 (32,22%) ueno-
BeK OTMeYasnucb U3MEHEHUA CTEKIOBUAHOMO Tena M rnasHoro gHa. B 1o xe Bpemsa
13 549 nuy, BXOAMBLLKX BO BTOPYIO FPyNny N MMEBLUMX KOHTAKT C XMMUYECKUMMN Be-
wecTBamu, He npesbiwatowmmu MAK, oTcyTcTBME N3MEHEHNWI B 3aHEM OTpe3Ke rnasa
6b110 0TMeueHo y 324 (59,02%) uenoBekK, a NOpPakeHUA CTEKNOBUAHOIO Tena v rnasHo-
ro fjHa -y 225 (40,98%) uenoBek. [lposepka no metoay x> MupcoHa (x*>=8,89, p=0,003)
nokasasa CTaTUCTUYECKM 3HAUMMOE pasinymne B YacToTe M3MEHEHUI 3afHEro oTpe3Ka
rnasa B 2 yKa3aHHbIX rpynnax, npuyem y paboTHUKOB LIEXOB, e KOHLEeHTpauna Xumm-
YyecKux BelecTs He npesbiwana MAK, aTm nsameHeHns Habntoganncb 3Ha4YMTENbHO Yalle.

Mpu nccnegoBaHun cteknoBuagHoro Tena nuwb y 10 (0,89%) paboTHMKOB B 0,67%
cnyyaeB (15 rnas) obHapyXuBanucb nnaaeatowne NOMyTHeHUA. TpeTb 3TUX NINL, »Kano-
BaNMCb Ha NleTalowme MywKn neped rnasamu. Mpu 6rnommnkpockonumn onpeaensanochb

YacToTa M3meHeHwMii 3aHero oTpe3Ka rnasay paboTHMKoOB pa3Hbix noapasgeneHnii OAO «fomenbckuii
XUMUYeCKnin 3aBog»

The frequency of changes in the posterior segment of the eye in workers of various divisions of Gomel
Chemical Plant

Yucno paboTHNKOB C U3MEHEHUAMM 3ajHero oTpesKa rnasa B nogpaspe-
JNIeHNAX 3aBOAA C KOHLIeHTpaL el XMMNn4ecknx BeLecTs
W3meHeHus 3apgHero ot-
pe3Ka rnasa npesbiwatowen NAK He npesbiwatowen NAK
A6c¢. uncno Ya. Bec (B %) A6c. uncno Ya. Bec (B %)
Nmetotca 184 32,22 225 40,98
OTcyTCTBYIOT 387 67,78 324 59,02
Bcero 571 100,0 549 100,0
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KnuHunko-dyHKLMOHabHas XapaKTeprcTMKa opraHa 3peHus y paboTHMKOB XMMUYECKON MPOMBILLIEHHOCTU.
YacTb Il. CocTosiHMe 3agHero oTpeska rnasa

pa3XuKeHne BUTpeanbHOM Macchl, bopmupoBaHue rpybbix membpaH, nepemellaBLInx-
cA npu ocmoTpe. MNpu KavaTenbHbIX ABMXEHUAX NpaBoro rnasay 1 paboTHuubl 56 net
N3 KUINLHO-PEMOHTHO-3KCMJTyaTaLMOHHOIO yuyacTKa Co CcTaxkeM paboTbl 3 roga B on-
TMYECKOM Cpe3e nepemeLlanmcb BKAIOYEHNA 30/1I0TUCTOrO UBeTa (CMMMNTOM «30/10TOr0
noxnaa»). Ewe y ogHoro paboTtHuKa 49 net 13 Lexa CJIOMHO-CMeLLaHHbIX MUHEepPasbHbIX
ypobpeHuin co ctaxem paboTbl 14 neT B BepxHeM KBajpaHTe NeBOro rnasa MMenochb
KpOBOM3UAHNE B CTEKNOBUAHOE TeNO, KOTOPoe Ha ¢OoHe Ha3HAYEHHON MeAnKaMeH-
TO3HOW Tepanuy co BpemeHeM paccocanocb. OfHaKo 4OCTaTOYHO ybeanTeNbHbIX OCHO-
BaHWI CBA3bIBaTb OOHapY»KeHHble B xoAe 0dTanbMONOrMyeckoro oCMoTpa N3MeHeHNA
CTEKJIOBMAHOIO TeNna C AENCTBUEM TOKCUYECKMX PaKTOPOB XMMNYECKOTO MPON3BOACTBA
Y Hac He 6bin10.

Mpun obcnenoBaHnn PabOTHMKOB 3aBOfA U3MEHEHMA Ha FMa3HOM AHe 6blnn gnarHo-
cTupoBaHbl y 348 (31,07%) uenoBek. B 20,49% cnyuvaes (459 rnas) y 230 (20,54%) paboT-
HUKOB Mbl OTMeYUay NPU3HaKN CyXKeHNA apTepuiA Fa3Horo AHa 1 B PaBHOWN CTeNeHn Npu-
3HaKM Kak cnaboro paclumpeHus BeH rnasHoro AHa, Tak U UxX Cy»KeHus, ocCo6eHHo y nuy,
cTapue 35 nert. B 10 e Bpema Bblpa)KeHHbIX U3MeHeHWI COCY10B B MaKynsApHOWM obnactu
OTMeuUeHO He 6bIn0. OgHaKo He 6bl/T0 OCHOBAHWUA CYUTATb 3T U3MEHEHUA OTKIIOHEHNSIMU
OT HOPMbI 1 CBA3bIBaTb MX C BANAHNEM XUMNYECKNX GAaKTOPOB NPOU3BOACTBA.

B npouecce odtanbmockonun HopmanbHble GnefHO-PO30Bble, KOHTYPUPOBaHHbIE
[OVCKIN 3pUTENbHbIX HEPBOB Ha 060MX rnasax obHapyxeHbl y 1089 (97,23%) paboTHNKOB
XvMUnYyeckoro 3asofa. B 1,16% cnyuaes (26 rnas) y 17 (1,52%) pabOTHMKOB KOHTYpPbI ANC-
KOB 3pUTeSIbHbIX HEPBOB BblIM YaCTUUYHO Pa3MbITbl. He3HaunTenbHan ABYCTOPOHHAA M-
nepemus ANCKOB 3puTeNibHbIX HepPBOB BbiABseHa Y 10 (0,89%) paboTHMKOB. YacTuuHoe
nobnegHeHne QUCKOB 3pUTESIbHbIX HEPBOB BbiABAEHO Y 12 (1,07%) uenoBek, npuyem
y 4 (0,36%) 13 HMX 3T0 NobegHeHNe HOCUIIO OHOCTOPOHHWIA XapaKkTep. PacwrpeHne du-
3MONOrMYeCKON SKCKaBaLUmmn 4UCKOB 3pUTENbHbIX HEPBOB OTMeYeHOo Ha 28 (1,25%) rnasax
y 15 (1,34%) yenoBek. BpoxxageHHble aHOManuy AUCKOB 3pUTesibHbIX HEPBOB 0OHAPYKeHbI
y 12 (1,07%) paboTHumkoB Ha 16 (0,71%) rna3zax. [posasndALmecs KPOBEHOCHbIe coCyabl
UMenu paclIMpeHHbIA Kanmbp 1 nssntom xog Ha 12 (0,54%) rnasax y 8 (0,71%) obcnepno-
BaHHbIX NnL,.

Auctpoduueckre n3meHeHus ceTyaTkm Obinn ArarHoCTMpoBaHbl Y 55 (4,91%) pabot-
HUKOB Ha 86 (3,84%) rnasax. /IameHeHMA rnasHoro fHa MMOMMYECKOrO XapaKTepa Obiin
obHapyxeHbl y 16 (1,43%) nuy, (29 rna3 — 1,29%). B 0,45% cnyuaes (10 rna3) y 6 (0,54%)
paboTHMKOB Ha ceTyaTke MMenncb pybLbl nocne nasepHon doTokoarynaumm, a B 0,54%
cnyyaes (12 rna3) y 10 (0,89%) pabOTHNKOB — MUIMEHTUPOBaHHbIE oYarn Kak cnegcrame
nepeHeCceHHOro B MPOLUIOM XOPUOPETMHMTA U MUTMEHTHbIE HEBYCbl CETUATKM.

B 3AKJ/TIOYEHWE

BbiAaBneHHbIe Yy 4actn O6Cﬂe4EI,OBaHHbIX nnu NSMeHeEHNA CTEKNOBUAHOIO Tena 1 rmasHo-
ro AHa, o4eBMAHO, HE ABNAKOTCA pe3y/ibTaTOM Cﬂeul/ld)l/l‘-IECKOI'O BIINAHNA yCﬂOBI/IVI XUMIn-
YeCKoro npom3soacTBa Ha OpraH 3peHnA.
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HOBUWHKW PbIHKA KATIE/Tb OOTAJIbMONTOIMYECKNX
NMPOM3BOACTBA OO0 «4YUCTAA PEKA», BEJTAPYCb

B AHBape 2025 rofga Hamu NONyYeHbl PerncTpaLioHHbIe JOKYMEHTbI Ha YeTbipe

BuAa Kaneib o$pTasbMONOrMYeCKUX C HOBbIMM CBOMCTBaMU A1 LUIMPOKOTO Kpyra
norpe6uteneit. 3to Multiwave Taurine, Multiwave Herbal, Multiwave Vitamine

n Multiwave Nature. PacTBopbl NpoLwiv KNMHNYeCKMe NcnbiTaHuA Ha 6a3ax 3-i1

1 10-1 ropoACKNX KNNHNYecKknx 6onbHuL r. MuHcka. MpoayKTbl HaXOAATCA B CpefiHEM
LIEHOBOM CEFMEHTE 1 JOCTYMHbI ANA HaceneHnsA. HocAT xapakTep MHHOBALMOHHOCTU 1
MMnNopTOo3amMeLleHus.

Kannun «TAURINE» - sbinyckatotca B o6beme 15 mn, cogepsat 0,2%
TaypwviHa. B cocTaBe Kanenb JocTaTouHble KonnyecTsa [manypoHaTa HaTpuA
(TmanypoHoBoit kncnotbl) — 0,0036%, a Takxe TeuH — 80, M3l — 400,
TpunoH - b, IMIMU, n bopHas kncnoTta. Bce 3T KOMNOHEHTbI

gonosnHAT gencteme TayprHa. BBefeH HOBbI KOHCEPBAHT —
MonurekcameTnneHburyaHngmHa rugpoxnopug. Kannv obnagatot
6aKTepMOCTaTUUECKUMI U Ae3UHOULMPYIOWMUN CBONCTBaMU.

Kannu «HERBAL» - cogepxat BogHble skcTpakThl OuaHku (MasHnua
anTeyHasn) n 3KCTpakT Yabpeua (TuMbaH). B cocTtaBe — [lekcnaHTeHON
(75% BopHbIV pacTBOp). [INA yBNa)kHeHNA NPUCYTCTBYIOT B AE/CTBYIOLNX
KOHLeHTpauuax lmanypoHat HaTpua (rmanypoHoBas Kucnota) — 0,0036%,
IMMLU v N3I - 400. CocTaB MHOrOLENEBOW U NPefHa3HayveH ana

NUTaHWA F1a3, CHATAA HaMPAXEHWA U CYXoCTU, Ae3vHdekunn n byget
CNoco6CTBOBATH 3aXKMBIEHNIO MUKPOTPABM.

Kannun «VITAMINE> - cogepxat ButamuH A v ButamnH E,

a Takxe Qepynosylo 1 bopHyto KucnoTbl, [ManypoHat HaTpumA
(rmanypoHoBas Kucnota) — 0,0036% 1 KOMNIEKC YBNAXKHAOLMX U
6aKTeprocTaTMyeckmx KomnoHeHToB — MMLI, TeuH — 80, M3 - 400 n
MonvrekcameTuneH6UryaHugMHa rmapoxnopma. YnyJweHHasa popmyna
Kanenb 6yfeT nonesHa Npu ycTanocTu rnas, pasapaxeHun cavMsncTown, npu
MeJIKUX HEOCNOXKHEHHbIX TPaBMaXx 1 Kak NpodunakTnyeckoe CpeacTso.

Kannun «NATURE» - cogepat BoaHbie skcTpakTbl JlodpaHTa aHUCOBOTO,
Ano> Bepa u Bacunbka. B komnnekce ¢ OepynoBoi KNCNOTON OHK
NPOABAAOT YCTONUYMBbIE aHTUOKCMAAHTHBIE 1 BaKTepuocTaTnyeckne
cBoncTBa. MManypoHat HaTpusA (rmanypoHoBas KucnoTta) — 0,0036%,

M3r — 400, IMIML| o6ecneunBatoT yBnaxxHeHVe 1 CMa3blBaoOWMA 3GeKT.

B cocTaBe MNonurekcameTnneHburyaHuguHa rugpoxnopug n bopHas
Kucnota. Kanim pekomeHgoBaHbl NPy pasgpakKeHny Cln3uctort 060104Ku
POroBuLbl, yCTaNOCTN U CyXOCTU FNas.

N3OETTNA MEOVUMHCKOTO HASHAYEHIAA.

Peknama. /IMetoTcA NpoTvBONOKa3aHWA U HexenaTeNbHble peakuum. MoryT ncnoib3oBaTbeA B nepuof GepeMeHHoCTY.
T/0: +375(29)346-86-36, e-mail: info@c-river.by, www.multiwave.by PY UM-7.116828
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Pesiome

Bbrnedapwut npefcTaBnaeT cobon ByXCTOPOHHEE BOCMNANIEHVE KPAEB BEK 1 XapaKTepum3yeT-
CA XpPOHUYECKMM TeyeHuem. OHo BcTpeyaeTca B 15-20% cnyyaeB y naureHToB, obpatlato-
LMXCA Ha npuem K optanbmonoram. MNpu 6nedaprtax Habnogaetca guchyHKUUA Melnbo-
MMEBbIX »Kenes, YTo NPUBOAUT K 3aTPYAHEHMIO BbIBEEHNA X CEKPETa Y BO3HUKHOBEHUIO
runep- WinM rMnocekpeLny, a Takxke pyobLieBaHNIO BbIBOAHbIX NPOTOKOB. [pu natonoruu
CEeKpeLnn MPONCXOAUT N3MEHEHUE B 6eNIKOBOM Npodusie cresbl, 3TO MOXKET NPOABATbCA
KaK MOBbILLIEHVEM OfHUX, TaK U CHUPKEHMNEM YPOBHSA APYrNX OESIKOB, MOABIEHNEM HOBbIX
KOMTMOHEHTOB WM N3MEHEHNEM UX COOTHOLEHUS. VI3meHeHne 6enkoBoro npodunsa cne-
3bl MOXET ObITb OAHVM 13 MOKA3aTeneln HaMuns NaToiorMm CEKPeLIMN 1 CIY>KNTb BaXKHOW
MHpOpMaLMen oNna AUarHOCTUKA U NeYeHn .

JuncbanaHc B BbipaboTKe LMTOKMHOB UMEET NOTEHLMAN HAPYLINTb CYLLECTBYIOLLYIO UHTE-
rpauuio B IOKaJIbHOWM CUCTEME, UTO B UTOTE MOXKET NPMBECTU K NaTONOrMYyecKkomy npouec-
cy pereHepauun. OueHKa YPOBHSA LIUTOKUHOB B CJIE3HON XULKOCTY NaLUeHToB ¢ bneda-
pUTOM JaeT 60sbLUY0 TOYHOCTb B BbISIBIEHUN U3MEHEHNIA, MPOVCXOAALUX B KOHBIOHKTU-
Be BEK 1 CaMOM rnasHom s6noke. Ocob6eHHO NoBbllLeHMe TakNX LIMTOKUHOB, Kak IL-1, IL-8,
IL-17 n MCP-1, umeeT BbICOKYIO MaTOreHeTUYeCKyIo 3HaUMMOCTb.

KnioueBble cnoBa: XpoHNUYeCKUin 6riepapuT, cnesHas Xugkoctb, IL-1, IL-8, IL-17, MCP-1
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Abstract

Blepharitis is a bilateral inflammation of the eyelid margins and is characterized by a
chronic course. It occurs in 15-20% of cases in patients of ophthalmologists. Blepharitis
is characterized by dysfunction of the meibomian glands, which leads to difficulty in
removing their secretion and the occurrence of hyper- or hyposecretion, as well as scarring
of the excretory ducts. In case of secretion pathology, a change in the protein profile of
tears occurs, this can manifest itself as an increase in some and a decrease in the level of
others, the appearance of new components or a change in their ratio. A change in the
protein profile of tears can be one of the indicators of the presence of secretion pathology
and serve as important information for diagnosis and treatment.

An imbalance in the production of cytokines has the potential to disrupt the existing
integration in the local system, which, ultimately, can lead to a pathological regeneration
process. Evaluation of cytokine levels in the lacrimal fluid of patients with blepharitis
provides greater accuracy in identifying changes occurring in the conjunctiva of the
eyelids and the eyeball itself. In particular, an increase in such cytokines as IL-1, IL-8, IL-17
and MCP-1 has a high pathogenetic significance.

Keywords: chronic blepharitis, lacrimal fluid, IL-1, IL-8, IL-17, MCP-1

B BBEJEHWE

Bbnedaput npepctaBnaer coboi ABYXCTOPOHHEE BOCManeHne KpaeB BeK W XapaKkTe-
pu3yeTca XpoHuYecknum TteyeHmem. OHO BcTpeuaeTtca B 20-40% criyyaeB y nalMeHTOB,
ob6paulaowmxca Ha npuem K optanomonoram [1, 2]. Mpwu 6nedapuTtax HabnogaeTca anc-
byHKUMA MeiboMMEBBIX »Kenes, YTo NPUBOANT K 3aTPYAHEHMIO BbiBeieHMA UX ceKkpeTa U1
BO3HUKHOBEHMIO MMMep- Uan rmnocekpeL iy, a Takxke pybLeBaHmio BbIBOAHbIX MPOTOKOB.
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Takrie n3meHeHUA BeyT K pa3nnyHbIM Npobiemam Co C/Ie3HON XNLKOCTbIO U MOTYT Bbl-
3blBaTb HENPUATHbIE CUMNTOMbI [3, 4].

N3meHeHne 6enkoBoro npoduna cnesbl ABNAETCA OAHNM W3 MOKa3aTenen Hanmuma na-
Tonorum cekpeuunn. CekpeT MenbomMmeBbIX Xefie3 COCTOUT U3 pas3fnyHbIX 6enKoB, 1, Korga
NponcxoanT HapyLleHne GYyHKLUMW STUX XKenes, TPOUCXOAAT n3MeHeHWA B 6eIkoBoM npo-
dune cnesbl [5, 6]. 2TO MOXET NPOABAATLCA KakK MOBbILLEHNEM OAHUX, TaK U CHUKEHVEM
YPOBHA Apyrux 6enkos, NoABJEHNEM HOBbIX KOMMOHEHTOB WM U3MEHEHNEM X COOTHO-
weHwuA [6].

N3meHeHne 6enkoBoro npoduna numeeT 60nbLIOe 3HaUEHNeE, TaK Kak 3TO MOXET Ciy-
XNTb BaxkHOW nHbopmaumen ana AMarHoCTMKK 1 nedeHus 6nedaputa. AHanums cnesbl no-
3BONIAET ONpeAenuTb Hannune NaToNorMYecKnx N3IMeHeHnn n BbibpaTb Hanbonee sdpdek-
TUBHble MeToAbl neyveHus [7]. MoHMMaHWe 3TUX U3MeHeHWn nomoraeTt odpTasnbmosioram
MCMonb30BaTb MHAMBUAYaNbHbIE MOAXOAbI B neyeHnn 6nedpapuTa, yumtbias ocobeHHO-
CTW Ka)<[Aoro naymeHTa.

AuncbanaHc B BbIpaboTKe LIMTOKMHOB MOXET HapyLWTb CyLeCTBYIOLYIO UHTErpaLuio
B JIOKaSIbHOW CMCTEME, YTO B UTOre MOXKET MPUBECTU K NaTONOMMYeCcKomy npoLeccy pere-
Hepauuu [8]. OueHKa ypOBHA LIMTOKMHOB B C/IE3HOW KUAKOCTW NauneHToB ¢ bnedapntom
Jaet 60nblUyl0 TOYHOCTb B BbIABIEHUW U3MEHEHUI, MPOUCXOAALLMX B KOHBIOHKT/BE BEK
N CamMOM Fna3HoM a65oKe. B nccnegosaHum HekoTopbix aBTopoB [14, 15, 19] nprBeaeHbl
KOHKpEeTHble MpUMepbl MOBbILEHNA YPOBHA LIUTOKMHOB B C/IE3HOM XUAKOCTU, TaKNX KaK
IL-1, IL-8, IL-17 1 MCP-1 B uccnefjoBaHUM NaLMEHTOB C XPOHMYECKUM BriedpapnTom, Tak Kak
OHU MMEIOT BbICOKYIO MAaTOreHEeTUYECKYI0 3HAYMMOCTb, UMEHHO MX Mbl PeLan paccmo-
TpeTb B Hawem 063ope 6onee nogpobHo.

B LINTOKWHbI

LInTOKUHbI BbINONHAIOT CBOM GYHKLUMM NyTeM CBA3bIBAHUA C K/IETOUYHbIMY peLienTo-
pamu Ha ueneBbiX K/eTKax, UTO akTUBMPYeT pa3finyHble CUrHasibHble MyTU 1 Bbi3blBaeT
pa3HoobpasHble bronornyeckune oteeTsl [1]. HeKoTopble LUTOKUHBI MOTYT yCUAUBATb UK
yrHeTaTb akTUBHOCTb APYIUX LUTOKUHOB, YTO B UTOTe perynmpyeT UMMYHHblE 1 BOCNanu-
TeNbHble NPOoLecchl B opraHv3me. BaxkHO oTMeTuTb, UTo AncbanaHc LUTOKMHOBOW CUCTe-
Mbl MOXET NPUBECTU K Pa3BUTUIO Pa3NYHbIX 3aboneBaHniA, BKNOYasa ayTOMMMYHHblE 1
BOCMNanuTenbHble 3aboneBaHuns, a Takxke pak. [loaTomy uccnegoaHusa B obnact LuTo-
KWHOB 1 NX perynauumn nmetot 6osnblioe 3HaueHne Ana pa3paboTky HOBbIX METOOB Ana-
FHOCTUKU U SIeUYeHUA pas3fiMyHbIX MAaTONOrNA.

Kpome Toro, LMTOKMHbI UFPatoT BaXKHYIO POJb B NpoLeccax pereHepauum TKaHen npu
TpaBMax 1 3aboneBaHuax. OHM CNOCO6CTBYIOT akKTMBALMW KNETOK — YYaCTHVKOB pereHe-
pauuu, CTUMyNMpYIOT NpoLeccbl pocTa U JeNeHUs KNeTokK, YToO MOMOraeT BOCCTaHOBIe-
HUIO MOBpPEXAEHHbIX TKaHen [1].

WccnepoBaHua B 06nacTv ULMTOKMHOB NPOAOMKAKOT Pa3BMBaTbCA, 11 HOBblE OTKPbITUA
B 3TOI 06nacTy MOryT NPUBECTY K CO3aHNI0 UHHOBALMOHHbIX METOAOB JleYeHUs pa3ny-
HbIX 3aboneBaHUN, yNyyleHno ANarHOCTUKA N MPOrHO3MPOBaHNA MCXoda MauMeHTOB.
Ba)kHO MpopomKkaTb U3yyeHne LUUTOKUHOB 1 NX PON B OpraHn3me, 4tobbl nyylie NoHU-
MaTb UX GYHKLMMW 1 NCNOJIb30BaTb 3TV 3HaHWUA B NpaKTUyeckon meauumHe [1].

WHTepnenkuHbl (WJ1) — 3To rpynna LMTOKMHOB, CEKPETOPHbIE PerynatopHble 6enku,
obecneumBalole MeanaTopHble B3aUMOAENCTBUA B UMMYHHOW CUCTEME U CBA3b ee C
Opyrumun cucteMamm opraHmsma. Cpefiv WMPOKOro CreKkTpa MHTEePNenKMHOB Hambonee
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n3yyeHbl B 0bTanbmMonorum npo- 1 NpPoTUBOBOCMANMTENbHbIE UHTEPNENKUHBI. VHTep-
neriknH-1 (IL-1) aBnaeTca akTmBaTtopoM T-, B- kKneTok, nHayKTOopom 6enkos ocTpon ¢asbl
BocnaneHua. lMNpoTmBoBocnanuTenbHble LUUTOKUHLI IL-1, nHTepnenknH-8 (IL-8), dakTop
Hekpo3a onyxonu anbda (PHO) npmMHUMaIOT yyacTue B MHAYKUUN 1 JanbHenleM pa3su-
TUW NPOLECCOB BOCMNANEHNA 1 NOBPEXAEHUA TKaHel. VIHTepneiknH-4 ABNAETCA MOLLHbIM
pocToBbiM hakTopom ana B-numbountos, cnocobCTBYET aKTUBALIUM U Pa3MHOXKEHNIO NO-
KOALLMXCA KNEeTOK, ycunusaeT BbipaboTKy IgE n IgG. iHTepneliknH-10 ABnAeTcA MMMyHO-
CYNpeccBHbBIM LIMTOKMHOM, CTUMynupyeT nponudepauuto B-numdpounTos, cmHtes IgM 1
IgA. MpoTrBOBOCNaNUTENbHbIE LUTOKUHbBI UTPAIOT BaXKHYIO PONb B perynauuny Bocnanu-
TeNIbHbIX NPOLECCOB B opraHu3me. VIHTepneiiknH-1 n nHTepnenknH-8, Hanprumep, cro-
COOCTBYIOT aKTVBaLMM MMMYHHbIX KNeTOK Y MHAYLMPYIOT npoueccsl BocnaneHus. Paktop
HeKpo3a onyxosnu anbda TakKe yyacTByeT B NPOTUBOBOCNANUTENbHON peaKLmm, Bbi3biBas
anonTo3 KJIeTOK U NoAaBNAA POCT OMyX0JeBbIX KNETOK.

WNHTepnenkuH-4 n nutepneinknH-10, C Apyro CTOPOHbI, OKa3biBaloT MPOTMBOBOCNANN-
TeNlbHOe AeNCTBUEe, CHUXKAA aKTMBHOCTb MMMYHHOI CUCTEMbI U YMeHbLUIasa BoCManeHue.
IL-4 ctumynmpyeT pocT NMGOLUTOB U CUHTE3 MMMYHOTI06YIMHOB, UTO CNOCOOCTBYET 3a-
WKUTe opraHm3ama ot uHoeKkuuin. IL-10 ABnAeTCA KNoUYeBbIM LIUTOKMHOM, PEryNnpYIoLLMM
6anaHc mexzay BoCnanuTenbHbIMMU 1 NPOTUBOBOCMANMTENBHBIMU NPOLIeccamm.

MN3yueHune NHTepnenknHOB 1 UX PO B Perynaumnm MMMyHHOrO OTBETa ABNAETCA BaX-
HbIM HanpasfieHVeM B MEAMLMHCKOM UccnefoBaHmm. [IoHnmaHe mexaH13MoB AeCcTBUA
3TWX LMTOKMHOB MO3BONAET pa3pabaTbiBaTb HOBble METOAb! JIeUEHMNA BOCNAaNUTENbHbIX
3aboneBaHWi 1 ynyJLllaTb MPOrHO3bl ANA NauneHToB. B ganbHenwem nccnefosaHus B 06-
NnacT NHTePNENKNHOB MOTYT NPUBECTU K pa3paboTke MHHOBALMOHHBIX NPOTNBOBOCHA-
NUTENbHbBIX NPEenapaToB U METOAOB Tepanuu, yyudLlaLmx KayecTBo »KU3HM NaLNeHTOoB.

UnTtepnenkun-1. VIHTepnenknnH-1 — nepBbii OTKPbITbIN UHTEPNENKINH, KOTOPbIN CTan
OLHVM 13 KNloUYeBbIX OOBEKTOB McCneoBaHWl B 06nacT MMMyHonoruu. Ero oTkpbiTue
npowusowwno B nepuog ¢ 1943 no 1948 rog, 6narogapa Tpygam Menkin n Beeson, Kotopble
NpoBOAWIN NCCNE[OBaHUA Ha KNeTKax NepuTOHeaNbHOro sKccyaTa kponukos [9]. Mony-
UeHHble pe3ynbTaTbl NOATBEPANIN, YTO AaHHBIN 6eN0K cnocobeH Bbi3blBaThb MOBbILIEHNE
TemnepaTypbl 1 KOHTPONMPOBaTb aKTMBHOCTb NerlkouutoB. MIHTepneiiknH-1 npeacTas-
nAeT cobow 6enKoBbIN LIUTOKMH, KOTOPbI UrPaeT BaXkHYyI0 POJib B perynaumm UMMyHHOW
cucTeMbl OpraHr3ma. 3ToT 6enoK BAuAeT Ha NpoLecchl BOCManeHus, yyactsyeT B akT/Ba-
UMM UMMYHHbIX KJIETOK, @ TakXe MPUHUMAaeT yyacTne B perynaumum obpasoBaHUA aHTU-
TeNn 1 Apyrux KnetouHblx peakumi [10, 11]. iHTerpnpoBaHHble nccnefoBaHna B obnactu
WMMYHONOTM MPOAOKAIOT NPUBAEKaTb BHYMaHMe HayyHoro coobulectsa. B yactHocTy,
pa3paboTka 3alUTHOM UMMYHHOW peakuuMy Ha BHeApeHue natoreHa ABAAETCA OLHON
13 KNtoueBbIX 3aga4 B 06nactn 60pbbbl ¢ MHGEKUNOHHbIMKY 3a6oneBaHuaMY [12]. B sTom
KOHTeKCTe npoaykuumsa IL-1 nrpaet BaXHyl0 ponb B aKTUBaLUKN N perynaunm npoTMBOUH-
bEeKLUMOHHOro MMMyHUTETa. IHTEpeCcHO OTMETUTb, UTO B N1a3Me KPOBY 340POBbIX Ntogen
06bluHO He obHapyxumBaeTca IL-1 [13]. 5To cBMAETENLCTBYET O TOM, UTO B HOPMasbHbIX
YCNOBUAX 3TOT LUTOKMH He ABMAETCA OCHOBHbIM KOMMOHEHTOM UMMYHHOW OTBETHOW pe-
akumm. OgHako ero ponb CTaHOBWTCA Gonee 3HaYUMMON NpU BO3AENCTBUM MATOreHHbIX
MUKPOOPraHn3MOB.

OTKpbITUe MHTepneliknHa-1 cTano NpPopbLIBOM B UCCNEAOBAHUM UMMYHONOTK, pas-
O6yOMBLUMM UHTEPEC YUYEHbIX M OTKPbIBLUMM HOBblE€ TOPU3OHTbI B U3YUYEHUN UMMYHHbIX
peakuuin opraHusma. bnarogapa nonyyeHHbIM AaHHbIM, Obinu pa3paboTaHbl HOBble
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METOAbI NCCeoBaHNA UMMYHHOI CUCTEMbI, YTO MPUBESO K NOABAEHMNIO HOBbIX METOLOB
OMarHocTrKm 3abonesaHuni, B TOM uncne 1 rmasHoix. Tak, B uccnegosaHum Crebniok A.H.
1 coasT. [14] npoBogmMnacb cpaBHUTESIbHAA OLeHKa COCTOAHMUA LIUTOKMHOBOIO npoduna
C/1Ie3HOM »KUAKOCTY a3 NauueHToB B KIUHMKE TPaAULMOHHOTO fleYeHnsa 4eMOAEeKO3HO-
ro 6nedapwta, roe Habnoganocb NoBbllWeHUe KOHUeHTpauuu IL-1f y faHHbIX NaLMeHToB
0o 0,94+0,12 nkr/mn. B nccnepnosanunn Jee Taek Kim 1 coaBT. [15] UMTOKMHOB B Clie3HOM
XMOKOCTM naumeHToB ¢ bnedaputom Habnoganocb 3HayeHue IL-13 775 nr/mn. JaHHble
no cpaBHeHUto 3HauYeHui IL-1B y naumeHToB ¢ HopMoi (6e3 xpoHuuyeckoro 6nedapuTa)
PasHATCA B Pa3NIMYHbIX NCTOUYHMKAX.

WNHTepnenkuH-1 3aHAN 3acny»eHHoe MecTo B 06nacTv nccnefoBaHuim MMMYHOOTUN.
70T 6enoK OTKPbIBAEeT HOBbIE MEePCMNeKTMBbI B ANAarHOCTMKE Y MOHUMaHUK PaboTbl Haluel
UMMYHHOW cuctembl. M, Kak 0Ka3anocb, opraH 3peHuna Takke He ABNAETCA NCKNIoUeHNeM.
MauneHTbl C BOCNanMTenbHbIMU 3aboneBaHNAMN Bek (6nedaputamm) NokasbiBaloT NOBbI-
LIEeHHOe cofiepKaHre LUMTOKMHOB B crie3e. 3TO roBOPUT O HaNMUYMM akTUBHOIO BOCManu-
TeNIbHOro npouecca.

Untepnenkunn-8 (IL-8). VIHTepnenknH-8 — oguH u3 KnoYeBbiX NPOBOCNANUTENbHbIX
XEMOKMHOB, KOTOpPbI 06pa3yeTca B opraHM3mMe mMakpodaramu, a Takxke sanuTenvanbHbl-
MW 1 SHAOTENMANbHbIMU KNeTkaMmu [16]. DTOT LMTOKMH UrpaeT BaXHYI0 Posib B perynauum
WMMYHHOW CUCTeMbl M BOCManuTenbHbIX NpoueccoB. OH 6bin BNepBble 06HapY»KeH B KOH-
ue 1980-x rogoB 1 € Tex Nop CTan 06bEKTOM aKTUBHOIO UCCNEA0BaHUA U HAyYHOTO WH-
Tepeca. B nepBylo ouepepb, HTepneiKH-8 NprBneKkaeT HeTPOdUIIbl — KNETKN UMMYH-
HOW CUCTeMbl, KOTOpble UrpatoT KioueByto ponb B 6opbbe ¢ uHdpekumamn. Kpome Toro,
WHTEPNENKUH-8 CTUMYNMpPYET aKTMBaLMIO U MUTPaLMIO PYrMX MMMYHHbIX KNETOK, TakmxX
Kak MoHOUUTbI 1 303nMHOoduAbI [17, 18]. OH TakXKe yyacTBYeT B perynauumn BocnaneHus,
KOHTPONIMPYA NPOHMLAEMOCTb COCYANCTON CTEHKN U MPUTOK MMMYHHbIX KNETOK B ovar
BocnaneHua. OfHako, Kpome cBoel Nosie3Hon GyHKLUUN B UMMYHHOW cucTeMe, UHTep-
NerKrNH-8 MOXeET NrpaTb Posib B Pa3BUTUM Pa3fIMUHbIX NaTONOMMYEeCKNX NPOoLLeccoB. Yae-
nuuyeHre ypoBHsA IL-8 HabniogaeTca Npu XpPOHUYECKMX BOCManuUTesbHbIX 3aboneBaHusX,
TaKuX Kak peBMaTomaHbln apTpuTt, 6onesHb KpoHa n ncopuas. B nccnegosaHmm cnesHom
Xnpkoctm IL-8 Takxke 06Hapy»KMBaeTcA NpY PasfiMUHbIX BOCNanuTeNbHbIX 3aboneBaHunAX
rnasa, Hanpumep, B uccnegoBaHmm Crebntok A.H. n coasT. [14] B UMTOKMHOBOM Npodu-
ne cfe3HON KNAKOCTY a3 NaumneHToB C XpOoHUYecKkum 6nedaputom KoHueHTpaumm IL-8
Yy AaHHbIX NauyueHToB coctaBnAet 157,8+11,32 nkr/mn. Jing-Feng Huang c coasrT. [19] B
CBOEM UCCNeAoBaHUN OLeHMBanu GromapKepbl CIE3HON KUAKOCTY NPU CMHAPOME CY-
xoro rnasa. M3 33 obHapy»KeHHbIX MapKkepoB Habnoganacb XxopoLlasa NOBTOPAEMOCTb C
25 mMapKepamu, KOTopble UMeNiv BHYTPUKaccoBble koadduumeHTbl koppenauumn (BKI) B
amana3oHe ot 0,85 go 0,60. B octaBlumxca 8 cnyyaax 3HaueHuA BK3 6binum Huxe 0,60. Bbino
ob6HapyXeHo, UTo iBa MapKepa, aHTaroHUCT peuenTtopos IL-1 1 IL-8, umenn koppenauuio
C KNMHNYECKMMI NOoKa3aTenAaMmuy ¢ abContoTHbIMK KoadduLmeHTamm YacTUUHOM Koppens-
unm sbiwe 0,40.

Untepnenkun-17 (IL-17). ViHTepneinknn-17a (IL-17a) ABnAeTcA NpoBOCNanUTeNbHbIM
LMTOKMHOM, KOTOPbIN BblAenAeTCcA akTMBMPOBaHHbIMU T-numdoumntamu [20]. FeH IL-17 6bin
BnepBble 06HapyeH B T-kneTKkax nouek mbiwern B 1993 roay. Mocne oTkpbiTUA cneymdbu-
yeckoro peuenTopa K 3Tomy 6enky B 1995 rogy oH 6bi1 KnaccudruMpoBaH Kak UHTepnen-
KWH. IL-17 urpaeT BaxHYy'0 poJsib B 3aLl/Te OpraHn3ma OT BHEKNIETOUHbIX 6aKTepranbHbIX 1
rpnbKoBbIX NHPeKLmi [21, 22]. OgHako N36bITOYHOE 06pa3oBaHMe 3TOro 6enka cBA3aHO
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VI3MeHeHMe cocTaBa CNesHOM XMAKOCTU NpY XPOHUYeckom bnedapure

C UMMYHOBOCMANIMTENbHBbIMU 1 ayTOUMMYHHbIMW 3abonesaHnamu [23]. IL-17 cTan 3Hauu-
MOW TepaneBTUYECKOW Lesbio NP NIeYeHNM Pas3INYHbIX XPOHNYECKNX BOCNANUTENbHbIX
3aboneBaHuin Yenoseka [24].

B nccneposaHnm Jee Taek Kim n coaBT. [15] ULMTOKMHOB B CNI@3HOWN KUAKOCTU Nauu-
eHToB C 6nedaputom Habnoganock yeennyeHwue IL-17 go 1907,8+861,0. B paHHOM mnc-
cnefgoBaHMM GbINK B3ATbI BO BHYMaHMe TpUHAALATL a3 C 4eMOAEKO3HbIM 6iedaprTom.
Pesynbratbl uccnegoBaHMA AEMOHCTPUPYIOT, YTO KAWHWYECKME MPOABAEHWUA Ma3HOro
JemofeKo3a 3HaUNTeNbHO YMEHbLLAKTCA NOC/e UCKOPEHEHUA AeMoeKca, @ YPOBHM pas-
PbIBOB MEXKNETOUHbIX CUTHANbHbIX Monekyn IL-13 v IL-17 3HaumTenbHO cHuKatoTcs. lNo-
cne NpoBefeHUs NleYeHUs Tak»Ke Oblfo BbIABNEHO CTaTUCTUYECKN 3HAUMMOE CHUKEHME
KoHueHTpauui IL-1B (p=0,001) n IL-17 (p=0,001).

MoHouuTapHbIli xemoTakcuueckuin 6enok-1 (MCP-1). MoHouuTapHbIn xemoat-
TPaKTaHTHbIN NpoTenH-1 (MCP-1) — 3TO OANH N3 MHOXECTBA XeMOTaKTUYECKNX LINTOKU-
HOB, KOTOPbIE NTPaIOT BaXKHYH0 POJib B MUTpaLMm NeKkoumnToB B 06nacTb BocnaneHus [25].
XemMoTaKCnC — 3TO NPOoLeCC HanpPaBIEHHOIO ABMXEHWA KNETOK B OTBET Ha onpefeneHHble
CUrHanbl B Ux okpy»eHuu. B cnyuae socnanenma MCP-1 BbinonHAeT GyHKUMIO aTTpaKTaH-
Ta, NpuUBNeKasa MOHOLUWTbI U Makpodaru B 30Hy noBpexaeHusa [26, 27]. 3T KNeTKu, B CBOIO
oyepefb, ABNATCA BaXKHbIMU YYaCTHUKaMN UMMYHHOI peakumn U BbIMOMHAT MHOKe-
CTBO QYHKUMIA, HAMpaBfieHHbIX Ha «PEMOHT» U BOCCTAHOB/IEHNE MOBPEXAEHHOW TKaHMW.
MCP-1 nrpaeT KnioueByto posib B perynauumn BoCnanmnTenbHbIX NPOLLECCOB, KOTOpble MO-
ryT BO3HVKaTb B OpraHvu3me B OTBET Ha pa3finyHble cTpeccopbl. [TOHMMaHue mexaHU3mMoB
nencrena n perynaumm MCP-1 aBnaeTca BaXKHbIM aCNeKTOM NCCNefoBaHNA BOCNANeHNA U
ero nocnepcteui [28-30].

Bbicokunin ypoeHb MCP-1 y nuu ¢ xpoHnyecknm 6nepaputom npu oTpaBieHUnN cep-
HOW ropunuein 6bin N3ydYeH B UCCNeaoBaHMK, NpoBegeHHoM Tooba Ghazanfari n coas-
Topamu [31]. B xoze nccnepgoBaHua 66110 0OHapyKeHO, UYTO YpoBeHb faHHOro 6enka He
W3MEHANCA Y UL, CTPajaloLLmMx OT OTPaBNEHMSA, OfHaKo Obl Bbille HOpMbI. [laHHan pabo-
Ta MMeeT 6onbluoe 3HaYeHne, Tak Kak OHa CBUAETENbCTBYET O BO3MOXKHOWM CBA3N MeXay
XpoHuyeckum bnedaputom n yposHem MCP-1. OgHako HeobxoanMbl JONOHUTENbHbIE
nccnefoBaHmnA AnA NoATBEP>KAEHWA STUX Pe3ynbTaToB U BbIABNEHNA TOYHOIrO MeXaH13Ma
BNUAHNA XpOHUYeckoro 6nedaputa Ha ypoBeHb MCP-1. Tem He MeHee, 3TK pe3ynbTaThl
yKa3blBaloT Ha noTeHUManbHoe 3HayeHmne MCP-1 B AguarHoCTnke 1 neyeHmnm XPoHNYeCKo-
ro 6negapuwra.

B 3AK/TIOYEHNE

AHanuns cnesHom XMAKOCTU UrPaeT BaXkHYl0 POMb B ANArHOCTUKE W JIeUEHUU MaTo-
norun rnasHoro annapata. OH No3BonAeT onpeaenvTb HanMumne NaToNnornyecKnx nme-
HeHWI 1 BblbpaTb Hanbonee adpdeKkTnBHLIE MeToAbI NeveHnA. AncbanaHc LUTOKUHOB B
crnese ABNAETCA OAHMM M3 KJTIOYEBbIX aCMeKTOB NPU AMarHoCTMKe XpoHuyeckoro bneda-
puTa. [oBblWEeHHbIe YPOBHU LMTOKUHOB, Taknx Kak IL-1, IL-8, IL-17 n MCP-1, yka3sbiBatoT
Ha HanMune BOCMaNUTENbHOTO NPOLIECCa, a TakXKe Ha XpoHuYeckyto popmy 3abonesaHua
npu HapacTaHWUM NX KOoHUeHTpauun. OnpefeneHve cofep)aHnua LUTOKUHOB B CJI€3HON
XKNOKOCTN ABNAETCA BaXKHbIM JOCTVXKEHVEM B IMArHOCTMKE 1 BbibOpe MHANBUAYaANbHOrO
neyeHns ana Taknx nauneHToB.

82 "Ophthalmology Eastern Europe’, 2025, volume 15, Ne 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




JNekunm n 0630pbl
Lectures and Reviews -~ >

l JINTEPATYPA/REFERENCES

Simbirtsev A, Totolyan A. Cytokines in laboratory diagnostics. Infectious diseases: news, opinions, training. 2015;2:82-98.

2. Pflugfelder S.C., Karpecki PM., Perez V.L. Treatment of blepharitis: recent clinical trials. Ocul Surf. 2014;12(4):273-284. doi: 10.1016/].
jt05.2014.05.005

3. Jackson W.B. Blepharitis: current strategies for diagnosis and management. Can J Ophthalmol. 2008;43(2):170-179. doi: 10.1139/i08-016
Khoo P, Ooi K.G., Watson S. Effectiveness of pharmaceutical interventions for meibomian gland dysfunction: An evidence-based review of
clinical trials. Clin Exp Ophthalmol. 2019;47(5):658-668. doi: 10.1111/ce0.13460

5. Slepova O, Eremeeva E., Ryabina M., Sorozhkina E. Cytokines in lacrimal fluid and blood serum as early biomarkers of age-related macular
degeneration. Medical Inmunology. 2015;17(3):245-252.

6.  Ketlinsky S., Simbirtsev A. Cytokines. SPb.: FOLIO. 2008:497-533.

7. Slepova O. Pathogenetic role of cytokines in various eye diseases as a basis for prognosis and choice of immunocorrective treatment tactics.
Russian Ophthalmological Journal. 2008;1(3):36-42.

8. Nassar K., Grisanti S., Elfar E., Like J., Liike M., Grisanti S. Serum cytokines as biomarkers for age-related macular degeneration. Graefes Arch Clin
Exp Ophthalmol. 2015;253(5):699-704. doi: 10.1007/500417-014-2738-8

9. Apostolakis S., Vogiatzi K., Krambovitis E., Spandidos D.A. IL-1 cytokines in cardiovascular disease: diagnostic, prognostic and therapeutic
implications. Cardiovasc Hematol Agents Med Chem. 2008;6(2):150-158. doi: 10.2174/187152508783955006

10. Verstrepen L., Bekaert T., Chau T.L., Tavernier J., Chariot A., Beyaert R. TLR-4, IL-1R and TNF-R signaling to NF-kappaB: variations on a common
theme. Cell Mol Life Sci. 2008;65(19):2964-2978. doi: 10.1007/s00018-008-8064-8

11.  Finlay B.B., McFadden G. Anti-immunology: evasion of the host immune system by bacterial and viral pathogens. Cell. 2006;124(4):767-782. doi:
10.1016/j.cell.2006.01.034

12.  Khaitov R.Immunology: textbook. M.: GEOTAR-Media, 2011. 521 p.

13. Ogle CK. Mao J.X., Wu J.Z, Ogle J.D,, Alexander J.W. The 1994 Lindberg Award. The production of tumor necrosis factor, interleukin-1,
interleukin-6, and prostaglandin E2 by isolated enterocytes and gut macrophages: effect of lipopolysaccharide and thermal injury. J Burn Care
Rehabil. 1994;15(6):470-477.

14. Steblyuk A., Kolesnikova N., Gunter V., et al. The level of local cytokine production in the clinic of traditional treatment of demodicosis blepharitis
and in conditions of using eyelid cryotherapy. Kuban Scientific Medical Bulletin. 2017;6:129-133.

15.  Kim J.T, Lee S.H., Chun Y.S,, Kim J.C. Tear cytokines and chemokines in patients with Demodex blepharitis. Cytokine. 2011;53(1):94-99. doi:
10.1016/j.cyt0.2010.08.009

16. Baggiolini M., Clark-Lewis I. Interleukin-8, a chemotactic and inflammatory cytokine. FEBS Lett. 1992;307(1):97-101. doi: 10.1016/0014-
5793(92)80909-z

17. Jafri M, Li L, Liang B., Luo M. The Effect of Heparin and Other Exogenous Glycosaminoglycans (GAGs) in Reducing IL-1B-Induced Pro-
Inflammatory Cytokine IL-8 and IL-6 mRNA Expression and the Potential Role for Reducing Inflammation. Pharmaceuticals (Basel). 2024;17(3):371.
Published 2024 Mar 14. doi: 10.3390/ph17030371

18.  Wiegand P, Lupu L., Hittmann N., et al. Epitope Identification and Affinity Determination of an Inhibiting Human Antibody to Interleukin IL8
(CXCL8) by SPR- Biosensor-Mass Spectrometry Combination.JAm Soc Mass Spectrom. 2020;31(1):109-116. doi: 10.1021/jasms.9b00050

19. Huang J.F, Zhang Y., Rittenhouse K.D., Pickering E.H., McDowell M.T. Evaluations of tear protein markers in dry eye disease: repeatability of
measurement and correlation with disease [published correction appears in Invest Ophthalmol Vis Sci. 2012 Nov;53(11):7168]. Invest Ophthalmol
Vis Sci. 2012;53(8):4556-4564. Published 2012 Jul 9. doi: 10.1167/iovs.11-9054

20. Rouvier E., Luciani M.F, Mattéi M.G., Denizot F,, Golstein P. CTLA-8, cloned from an activated T cell, bearing AU-rich messenger RNA instability
sequences, and homologous to a herpesvirus saimiri gene. JImmunol. 1993;150(12):5445-5456.

21. Yao Z, Fanslow W.C,, Seldin M.F, et al. Herpesvirus Saimiri encodes a new cytokine, IL-17, which binds to a novel cytokine receptor. Immunity.
1995;3(6):811-821. doi: 10.1016/1074-7613(95)90070-5

22. Fossiez F, Djossou O., Chomarat P, et al. T cell interleukin-17 induces stromal cells to produce proinflammatory and hematopoietic cytokines.
J Exp Med. 1996;183(6):2593-2603. doi: 10.1084/jem.183.6.2593

23.  Cypowyj S., Picard C., Marddi L., Casanova J.L., Puel A. Immunity to infection in IL-17-deficient mice and humans. EurJ Immunol. 2012;42(9):2246—
2254. doi: 10.1002/eji.201242605

24. Gaffen S.L. Structure and signalling in the IL-17 receptor family [published correction appears in Nat Rev Immunol. 2009 Oct;9(10):747]. Nat Rev
Immunol. 2009;9(8):556-567. doi: 10.1038/nri2586

25. Singh S., Anshita D., Ravichandiran V. MCP-1: Function, regulation, and involvement in disease. Int Immunopharmacol. 2021;101(Pt B):107598.
doi: 10.1016/j.intimp.2021.107598

26. LinJ, Kakkar V., Lu X. Impact of MCP-1 in atherosclerosis. Curr Pharm Des. 2014;20(28):4580-4588. doi: 10.2174/1381612820666140522115801

27.  Zlotnik A, Yoshie O. Chemokines: a new classification system and their role in immunity. Immunity. 2000;12(2):121-127. doi: 10.1016/51074-
7613(00)80165-x

28. Deshmane S.L., Kremlev S., Amini S, Sawaya B.E. Monocyte chemoattractant protein-1 (MCP-1): an overview. J Interferon Cytokine Res.
2009;29(6):313-326. doi: 10.1089/jir.2008.0027

29. Van Coillie E,, Van Damme J., Opdenakker G. The MCP/eotaxin subfamily of CC chemokines. Cytokine Growth Factor Rev. 1999;10(1):61-86. doi:
10.1016/51359-6101(99)00005-2

30. Monteclaro FS., Charo LF. The amino-terminal domain of CCR2 is both necessary and sufficient for high affinity binding of monocyte
chemoattractant protein 1. Receptor activation by a pseudo-tethered ligand. J Biol Chem. 1997;272(37):23186-23190. doi: 10.1074/
jbc.272.37.23186

31. Ghazanfari T, Ghasemi H., Yaraee R, et al. Tear and serum interleukin-8 and serum CX3CL1, CCL2 and CCL5 in sulfur mustard eye-exposed
patients. Int Immunopharmacol. 2019;77:105844. doi: 10.1016/j.intimp.2019.105844

«OdTanbmonorua BoctouHas EBpona», 2025, Tom 15, N2 1 83

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO




https://doi.org/10.34883/P1.2025.15.1.021 ®O6
YAK 617.8-022.1-039:616.98-07-08

Kacumosa M.C.", UMnHoBa M.M." 2D

' LleHTp pa3Butua NnpodeccroHanbHoi KBamprkaumm meauunHCKMX paboTHUKOB,
TallKkeHT, Y36eKnctaH

2 Pecny6nvKkaHcKan KnnHuueckas opranbmoniornueckas 6onbHMLA, TallKeHT, Y36eKnctaH

Bbnedaponnactmka v ee BANAHNE HA KAYECTBO XKN3HU:
cucTeMaTuyeckmni obsop

KOHNUKT MHTEpecoB: He 3asBieH.
BKnap aBTOpOB: BCE aBTOPbl BHEC/IN CYLLECTBEHHDIN BK/AA B HaNMcaHme cTatbu.

MopaHa: 04.12.2024

MpuHAaTa: 24.02.2025
KoHTakTbl: ewonovag89@mail.ru

Pesiome

B ctaTbe npmBedeHbl pe3ynbraTbl aHann3a MCTOYHNKOB N3 MeXAYHaPOAHbIX SNIeKTPOHHbIX
6ubnuotek «KnbepJleHnHkar, PubMed, Medline, PsycInfo, Scopus. lNposoawnnca o63op ny-
6nvKauumi 3a nocnegHue 20 neT, OpPUrMHaNbHbIE A3bIKU — AHIINACKWIA U PYCCKuin. Bcero
6blI0 MPOAHANU3MPOBAHO 275 NybnrKaumid, u3 H1Mx 220 COOTBETCTBOBaNW Lenu Uccie-
OOBaHWA.

KnioueBble cnoBa: 6nedpaponnacTrika, KauecTBO KU3HK, SMMKAHTOMIACTUKA

Kasimova M.", Iminova M." 2 <

! Center for the Development of Professional Qualifications of Medical Workers, Tashkent,
Uzbekistan

2 Republican Ophthalmologic Clinic, Tashkent, Uzbekistan

Blepharoplasty and its Impact on Quality of Life:
A Systematic Review

Conflict of interest: nothing to declare.
Authors’ contribution: all authors made a significant contribution to writing the article.

Submitted: 04.12.2024

Accepted: 24.02.2025
Contacts: ewonova89@mail.ru

Abstract

The article presents the results of the analyzed sources in the international electronic
libraries CyberLeninka, PubMed, Medline, Psycinfo, Scopus. The review of publications
was conducted over the past 20 years, the original language is English and Russian.
A total of 275 publications were analyzed, of which 220 corresponded to the purpose of
the study.

Keywords: blepharoplasty, quality of life, epicanthoplasty

84 "Ophthalmology Eastern Europe’, 2025, volume 15, Ne 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/PI.2025.15.1.021

JNekunm n 0630pbl
Lectures and Reviews -~ >

B BBEJAEHWE

C pa3BuTEM 3CTETUYECKON MeauUVHbI MIacTUyeckas Xupyprua ctana 6onee po-
CTYMHOW, CMPOC Ha NfacTMyeckue onepawmm BbIpOC BO MHOrO pas. B HacTosAwee BpemA
KauecTBO »KM3HU NaLMEHTOB, MepeHecINX NiacTuyeckmne onepaymm, ABAETCA OfHUM 13
OCHOBHbIX KpUTEPUEB AN1A OLEHKN 3ODEKTUBHOCTM NPOBOAUMbBIX MaHUNYAALUA U NX OT-
JaneHHbIX pe3ynbraToB. [TnacTnueckasa xmpyprua ye Bblllfia 3a npefesbl MeanUnHbl 1
CTana npeameToMm N3yYeHUA He TONbKO A8 MeANKOB, HO 1 A1 COLUOSIOroB, MapKeTono-
roB U NCMXMATPOB, TaK Kak CaMOBOCMPUATME NALNEHTOB CTasI0 HEMATOBaXHbIM aCNeKToM
couuanbHOM aganTauuu.

Bo3pacTHble n3meHeHUA Ha nuue HaunHalT NPoABNATbCA nocne 30 feT UMEeHHO B
nepuopbrtanbHon obnactu. [laHHaA npobnema KacaeTca BCeX, KTO cTapule 25 neT, Tak
KaK HaBMCLUME BEKM, <yCTanblil B3Ms4», OMNyLIeHe KOHUMKOB OpoBel B Uy rpaBUTauu-
OHHOTO BAUAHMWA ABAAIOTCA CNeACTBMEM HeXKenaTe/IbHbIX BO3AENCTBUN BHELIHEN Cpefbl,
reHeTNYeCKoW NpeapacnonoXeHHOCTV 1 aHaTOMUYECKUX OCOBEHHOCTEN NHANBUAYYMA.

Mo paHHbIM AMEpPUKAHCKOro coobuiecTBa niactuyeckomn xupyprum (SAPS) 3a 2022 r,,
6nedaponnactuka coctaBuna 25% OT BCeX BbIMOJIHAEMbIX MAaHUMYNALNIA, yCTynas 3CTe-
TUYECKOWN PUHOXMPYPIM U MaMmmMoniacTuke. OgHaKo C pa3BUTHEM MIACTMYECKON XUPYpP-
rMn U POCTOM KONIMYECTBA MAaHUMYAALUWIA TakXkKe YBEIMYMIIOCh KONIMYECTBO OCIIOXKHEHNIA
W ATPOreHHbIX cJlyyaeB. OWnOKM B AUArHOCTUKE M MIAHMPOBAHM 06 bemMa OnepaTVBHOTO
BMeLUaTeNbCTBA, XUPYPrmyeckme NorpeLHoCT ABAATCA OCHOBHbLIMI MPUYUHAMU Yrpo-
MaroLmnxX OCNOXKHEHWI, OKa3blBalOLWMNX BNMAHME HAa GYHKLMIO OpraHa 3peHus.

B LIEJSIb NCCNEJOBAHUA
MpepcTaBneHne NUTEPATYPHBIX AAHHBIX O BAUAHUM 61edaponiacTUKM Ha KayecTBo
KN3HU NALUEHTOB.

B MATEPWAJIbl N METObI
Hamu 6binn n3ydyeHbl nyb6nmkaLmm, pasmeLleHHble B 6a3ax AaHHbIX SMIEKTPOHHbIX 6u-
6nvotek «KubeplleHnHka», PubMed, Medline, Psycinfo, Scopus.

B PE3YJIbTATbHI

Hannune B obuiecTBe onpefeneHHbIX MOHATUN 00 naeanbHbIX YepTax nuua, naeanb-
HOM Bece M MapameTpax Tesia 06yC/IOBIEHO TeM, YTO INLIO 1 TENO ABMAIOTCA HE TONbKO
YaCTblo NPUPOAbI, HO 1 YaCTblO COLMANbHOIO B3aUMOAENCTBUA. BHelWwHUI Bug yenoseka —
3TO UTOT coumanbHom pa3paboTkn. OfHAKO NMOroHsA 3a CTaHAAPTU3UPOBAHHBIMU AEeaNa-
MU KpPacoTbl He ABMAETCA OCHOBHbIM MOTMBOM COBPEMEHHbIX »KeHL U H. [opa3go BaxHee
[J151 HAX YyBCTBOBATb Ce0Sl FAPMOHMYHO B CBOEM TEJE, U 3a 3TUM XKeHLYUHbI obpaLiatoTca
K NIacTUYecKom XMpyprium n kocmetonoruv. CerogHs MoXXHO HabnoaaTb, Kak niactmye-
CKafA Xpypruva BbiLIa 3a Npefenbl MeanuuHbl 1 cTana npegmMmeTom nccnegoBaHnn NCMxo-
JIOrOB, COLMONOroB, KyfbTypOsIoros U Mapketonoros [1].

bnedapoxanasmc — 370 reHeTUYECKN AEeTEPMUHUPOBAHHOE, AereHepaTnBHoe n3Me-
HEHME KOXU BEK, YCyryonsioleecs rpbbkaMmm opbuTanbHON KneTyaTKki 1 NTO30M 6po-
B, CYLeCTBEHHO U3MEHAoLLEee BHELWHNI BUA NauneHToB. bnepaponnactuka asnaerca
OAHOW U3 camblX NONYAAPHbIX Npouedyp, BbINOAHAEMbIX NAACTUYECKMMY XUPYpramu,
CTOUT Ha TPeTbem MecTe Nocsie MaMMOMIACTUKIM 1 nunocakuyum. ExerogHo Bo Bcem mupe
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npoBoanTCA NpumepHo 1,3 MIH onepauumii bnedpaponnacTnkn (Mo gaHHbIM International
Society of Aestetic Plastic Surgery 2019 r.) [2]. BnedaponnacTvky MOXHO pa3gennTb Ha
3CTETUYECKYIO N PEKOHCTPYKTUBHYIO, €8 MOTYT BbIMOJSIHATL KaK MiacTMyeckune Xvupypru,
Tak 1 odpTanbMOsIory, cneLmann3npyomneca Ha PEKOHCTPYKTUBHBIX onepaunax npuaa-
TOYHOrO annapaTta opraHa 3peHus. B nepeom cinyuyae onepauuto NpoBOAAT NaLueHTam 6e3
aHAaTOMUYECKUX 1 GYHKLIMOHAMbHbIX OTKIIOHEHWI ANs U3MeHeHUs Gopmbl 1 paspesa rnas.
PekoHcTpyKTMBHaA 6nedaponnactrka BbIMOMHAETCA NALMEHTaM C BblpaXXeHHbIMM FpaBu-
TaUMOHHBIMU M3MEHEHUAMU NepropObmTanbHON 06M1acT B CBA3M C GYHKLMOHANbHbIMA
HapyLweHnAaMM (Cy>keHne nonewn 3peHns), aHoManuAaMn pasBUTUA U NOCTTPaBMaTUYECKU-
MK nocneacTeuamm [3, 27]. B xoge onepauun Npon3BOAUTCA pPe3eKUMA KOXI, KPYroBom
MBbILLLBI M epropPOUTanbHOM KneTuyaTku. [laHHOe XMpyprmyeckoe BMELIATENIbCTBO UMEET
PAQ 3CTETUYECKUX N GYHKLIMOHANBHBIX NMPEUMYLLECTB, YNYULIAIOWMX KaueCTBO XU3HNU 1
MCUXO03MOLIMOHaNIbHOe CoCToAHME NaumeHToB [4]. PacluvpeHre nona nepudepuyeckoro
3peHMA B BEPXHEM U HAPYXHOM CErMeHTaX, yCTPaHeHUe YyBCTBa TAXECTU Ha BEPXHEM
BEKe, OTOOXHYBLUWI BUI», NNaBHble CUMMETPUYHbBIE KOHTYPbI BEPXHEr0 BEKa ABAIOTCA
JocTouHcTBoM bnedaponnactukm [5]. OfHaKO XMpypr, NPOBOAALLMNIA 3TY onepauuto, Lo-
»KEH XOPOLLO 3HAaTb aHaTOMO-Tonorpaduyeckmne 0CobeHHOCTN aHHOW obnacTu.

A3maTcknii pa3pes rnas U MOHIofIoMAHaA CKaaKa, KOTopble CBONCTBEHHbI NMONOBU-
He HacesleHNA Hallero pervoHa, Takxe ABAAIOTCA NPUUNHON SCTETUYECKMX Npobnem, 3a
ncnpaBfieHreM KOTOpbIx obpallaeTca OCHOBHAA YacTb MaLUMEHTOB MOJIOAOr0 BO3pacTa.
JcTeTnyeckan GnedaponnacTka OTHOCUTCA K CaMblM TOHKUM W TEXHUYECKU CIOMHbIM
npoueaypam, NPOBOAUMbIM B 0651aCTy NnLa, TPEOYIOLWMM AN KaXAoro nauveHTa uHau-
BrAyanbHOro nogxopa [3, 28, 291.

Bo3pacTHble n3meHeHMA Ha nrLe HauYMHaT NPOoABAATLCA K 30 rogam Xn3Hu, nepsble
NPU3HaKN CTapeHnsa OTMEeYaloTCA MMEHHO B nepuopbuTanbHon obnact. HecoMHeHHo,
6nedaponnactuka BocTpeboBaHHa NPEUMYLLECTBEHHO CPeAM XEHCKOTO KOHTUMHIEHTa OT
18 po 70 ner. [pynna yyeHbix 13 lfepmaHnn nNpoBena NpocnekTUBHOE UccnefoBaHne, B
Xope KOTOPOro 6bls10 BbISIBIEHO 3HAUUTESIbHOE YIyyLleHre SMOLOHanbHOro ¢oHa u cTa-
TUCTUYECKM 3HauMMas bosee BbICOKas CaMOOLIEHKa Y NaLMeHTOB, nepeHeclunx bnedapo-
nnactuky [2]. BanngnpoBaHHOe nccnefoBaHue KayecTBa XMN3HW MaUMeHTOB C FOIOBHOWM
60nblo HanNpsXXeHus, NnepeHeclrx 6repaponnacTMKky 1 KOppeKL Mo NTo3a, NPOBOAMIIOCH
uccneposatenem Kadeapbl optanbMonornm MeguUMHCKOro yHusepcuteta Egute, Typums.
B npocnekTuBHOM mMccnefgoBaHUN N3yYanoch U3MEHeHNe KauecTBa XU3HU, CBA3AHHOe C
ronoBHowm 60sblo, C MOMOLLbIO TecTa «TecT Ha BO3JelCTBYE rofnoBHOM 6onun — 6». OLueHKa
npoBoAWnach B o- 1 Noc/ieonepaLoHHOM nepurope, yepes 3 mecAua u 6onee nocne one-
pauun. bbin BbISIBNEH CTaTUCTUYECKU 3HAUMMBIN Pe3ynbTaT yMeHbLUEHUA FON0BHOM 601K
y NauMeHTOB, NepeHecLUnX KOPPeKLMIO NTo3a 1 bnedapoxansasuca. YueHble yTBepKaatoT,
UTO 3aKpbITUE MO 3PEHNA B BEPXHEM CErMeHTe NPUBOAMNT K pedieKTOPHOMY COKpalLe-
HUIO 3aTbITOYHO-NIOBHOW MbILLILIbI, MepeHanpsaXeHe KOTOPO BieYeT FofIoBHY0 6011b Ha-
nps>xeHns. CnegoBaTenbHO, FofoBHas 6051b MOXKeT 6bITb GYHKLMOHANbHbLIM MOKa3aHnemM
K KOppeKuunn nTo3a BepxHero Beka u bnedaponnactuke [3]. AHanornyHblli onpoc npo-
BENU JaTCKMe YueHble, n3ydaBluve GyHKUMOHamNbHble NPeumyLlecTBa 1 ya0BNETBOPEH-
HOCTb nocsie 6nedpaponnacTviki y 45 naurMeHToB Ao 1 nocsie onepaummn. B kombrHauum ¢
odTanbmonornyeckmm obcneqoBaHNAMN NALMEHTbI 3aMONTHANN aHKeTY 0 GyHKLMOHaNb-
HOM M MCYXOCOLMAnNbHOM BNusAHUN bnedaponnacTukiy. BoiABneHo 3ameTHOe ynyudlleHne
bYHKUMM 1 obneryeHne cMMNTOMOB Noche BepxHel bnedaponnactuky [4]. YnyuweHus
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KauecTBa 3puTesNibHbIX QYHKLUIA, B YaCTHOCTM KOHTPACTHOW YyBCTBUTEIbBHOCTU, OTMEYa-
eTcA JOCTaToOYHO MHoro. [Npy nccnegoBaHUN KOHTPACTHOWN YYyBCTBUTENIbHOCTU MO CUHY-
confanbHon anarpamme y 34 naureHToB C AepMaToXana3ncom nocne bnedaponnactmku
6bIf10 NpoBeAeHO NonHoe odTanbMosiornyeckoe obcnenoBaHne 4O onepauun 1 yepes
3 mecsAua. OTMeyanocb yBenMyeHne KOHTPaCTHOW YyBCTBUTENbHOCTM, UTO YKa3blBaeT Ha
TO, uTO BnedaponnacTrka MMeeT gononHUTeNbHoe GyHKLMOHaNbHOE NoKa3aHue Ans no-
XUNbIX NaLUWEHTOB C fepmaToxansasncom [5].

[nas n ero npupaatouHbil annapat GYHKLUUOHMPYIOT Kak eAuHas Lenas cuctema, u
npoBeAeHne XNPypruyeckom MaHNnynALuumM B OGHOM CErMeHTe HECOMHEHHO BNAET U Ha
Opyrve oTaenbl opraHa 3peHus. Koppektupyolme onepauumn Ha BepxXHeM Beke ynyJlia-
I0T OCBeLLEHME CETYATKN, KPOME TOro, OHU MOTYT MOBAUATb Ha OLEHKY BHYTPUrNa3HOro
[aBNeHVA, KPUBM3HY POroBuLbl, TONLMHY SNUTEANA POTrOBULLbI, MPENOMAAIOLLYIO CNOCO06-
HOCTb POrOBULbl U PacyeT MHTPAOKYNAPHOMN NINH3bI, OTMEYAOT B CBOEM MCCNEf0BaHMN
M. Xaigapanu v coaBT. YnyullueHre KOHTPAaCTHOrO 3peHrs U acTUrMaT3ma 3HaumMTenbHO
BNMAET Ha OCTPOTY 3peHUA, TakUM 06pPa3oM He TOJSIbKO MOBbILIAA 3CTETUYECKYIO YAOBNET-
BOPEHHOCTb MaLMeHTa, HO 1 Bbi3biBasA GYHKLMOHaNbHOE ynyylieHne 3peHuns [6].

OMOUMOHaNbHY0 YA0BETBOPEHHOCTb MOCHE 3CTETUYECKMX OnepaLnin U ynydweHue
KauyecTBa »KU3HW MOXHO OTMETUTb W BCrefcTBre HnedaponnacTvky ABONHOMO BeKa n
3NMKaHTONNACTUKN. PeTpocneKTuBHbIN aHanm3 200 cnyyaes 6bl1 Npou3BefeH Mo LKa-
ne FACE-Q Ha yOoBneTBOpPeHHOCTb BHELIHUM BMAOM NOCe onepauun n yny4lueHne Ka-
yecTBa »KU3HKW. [laHHOe nccnepoBaHme 6610 ony6nmMkoBaHo B 2017 . KUTaNCKUMUN yue-
HbiMK [7]. AHanornyHoe muccnegoBaHue 6blI0 MPOBEAEHO aMepPUKAHCKUMU YUYeHbIMU
B 2019 r,, roe Takxe BGbINo BbIABIEHO YyylleHne KayecTBa XXMU3HU 1 MOTUBaLMN NauueH-
TOB [8]. [ToM1MO OLEHKM CaMOUyBCTBUA MaLMEHTOB, N3yyanacb TakxKe oLeHKa Habnioga-
Tenew, 4ytobbl N3yunTb, Kak MNPUBNEKaTENIbHOCTb MHTEPMNPETUPYETCA Pa3NUYHBIMU Kyfb-
TYPHbIMW TPyNMnamu, Kak npeTap3anbHaA CKaflka NoBbIlWAeT MpuBNeKaTeslbHOCTb, Mo
MHEHUIO KATaNCKNX 1 apyrux Habniopgatenein. Habnogatenn pasnnyHbiX HaLUMOHaNbHbIX
rpynn oTBETM/W, YTO Hanunuyve npeTap3anbHON CKNagkm 6onee npuBneKkaTesibHO Y »Ku-
TenbHu BoctouHon u FOro-BoctouHowm Asunm [9].

OtgenbHoro obcy»kaeHus TpebyeT U NnacTMKa SNUKaHTanbHOW CKNaKW, KoTopas AB-
NAETCA KNoYeBbIM 3BeHOM NMpy GOpPMUPOBAHMMN a3MaTCKOro pa3pesa rnas. dNUKaHTyC —
3TO KOXHaA CKnagka BO BHYTPEHHEM Yrny rna3Hom Wwenu, KoTopasa BCTpeyvaetca y 90%
a3unaTtoB. Pa3amepbl anuKaHTanbHOWM CKNagKu HacTONbKO BaprabenbHbl, YTO MOTYT JOCTM-
ratb 10 MNOJIOBUHbI PafyKW, TEM CaMbiM Cy»Kaf rnasHyio wenb [17]. KoppeKumna snnkaH-
TaJIbHON CKNagKu ABNAETCA CaMOW akTyanbHOWM npobnemon cpefm a3maToB, CBA3aHHOW
C KyNbTYpPHbIMW NPeAnocbUIKamu 1 eBponemnsaumeil, scteTnyeckumm TpeboBaHAaMY ans
ynyulieHns BblipaxeHua rnas [18]. Koxa annkaHTanbHOW CKnagku ABNAETCA HeCOBepLLEH-
HOW, C YeM CBA3aHbl YacTble OCSIOXKHEHUA NOC/e NIacTUKN AaHHOW 30HbI, rpy6oe pybue-
BaHME U peunamBbl, YyBCTBO HaTAXeHWA 1 auckomdopT. PeabunutaunoHHbii nepuog
nocsie aNMKaHTOMMACTUKN GbiBaeT 3HaUMTENbHO 6onee gonrnm, Yem npu 6nedpaponna-
cTuke. funepTpodurueckne py6bLbl U OLYLIEHNA CTATMBAHWA BO BHYTPEHHEM Yry rnasa
CYLLECTBEHHO BAMAIOT Ha KaueCcTBO XM3HW NauueHTa. bbino nposegeHo ructomopdono-
rmyeckoe nccnefoBaHne NCCEUYEHHOM KOXM SMUKaHTYyca ¥ BbiABNEHbI rpybble n3MeHeHUA
CTPYKTYpPbl KOXM C HeNnpasuibHbIM GopMMpOoBaHMEM SNUAEPMICa U AePMbI, C HAPYLLEHU-
€M TKaHeBOW apXUTEKTOHUKNM [19].
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MNMomnmo 6nedaponnacTuky, oLeHNBaNoCb BAMAHME Ha KauyecTBO >KU3HW NOATAKKM
6poBu, NTo3a 6poBel Ha OCHOBaHUW NOJSIOXKEHUA BEK JO M nocne onepauuu. MNpepone-
paLMOHHanA oUeHKa KayecTBa XU3HU ABNAETCA NyYlWnM NpeanKTopom ero nocneonepa-
UMoHHOro ynyuleHmsa. CambiM JOCTYMNHbIM 00 bEKTUBHbBIM NpeaonepaLMoHHbIM Napame-
TPOM, YKa3blBaloLWKM Ha nocneonepaLMoHHOe ynyudlleHre KayecTBa »KU3HW, ABAAITCA
nonsa 3pexna [10, 13, 31].

Hapagy c xvpypruyeckon Koppekumern BeK NonynspHbl TakKe KOCMeTonornyeckne
npouenypbl, HanpaBfieHHble Ha OMOJIOXKEHUNE KOXU nepuopbuTanbHon obnactu. MNnas-
MeHHasA bnedaponnacTrika — 3T0 ManoMHBa3MBHbIV METOJ OMONOMXEHNA KOXMW BEK C Hau-
MEHbLUNM NePUOAOM BOCCTAHOBNEHMA N MUHUMANbHBIM BAUAHUEM Ha KauyeCTBO MU3HMW.
OpHako yaoBneTBOPEHHOCTb NaLMeHTOB COMHUTENbHA M3-3a MOBTOPHbIX NpoLeayp B Te-
yeHue 3 MmecAleB 1 peunameunpyowmx cumntomos [11, 12, 24].

lpynna HOpPBEXCKMX YUYeHbIX NpoaHann3npoBana BANAHNE NIacTUYeCKUX onepauun
Ha mocsepylollee COCTOAHUE MCUXMYECKOrO 340pOBbA 1 06Uy YAOBNETBOPEHHOCTb
BHeLWHNM B1AoOM. MiccnegoBaHne nposenu y 1957 aeByllek-nogpoCcTKOB 13 penpe3seHTa-
TUBHOW HOPBEXKCKOW BbIOOPKM C TaKMMU NCUXMYECKMMU HapyLLIEHUAMU, KaK fenpeccus,
YMbILLIEHHOE UNEeHOBPeAWTeNnbCTBO, Mapacyuump, ynotpebneHue 3anpelyeHHbIX Be-
wects. OKasanocb, YTO NNacTUyYeckmne onepaunn, HaNPOTMB, YCUNBAIOT TPEBOKHOCTb Y
Jenpeccuio, Habnoganock ysennueHme notTpedbneHna ankoronsa cpeam naumeHToB. YcTa-
HOBMEHO, YTO NJIacTUYECKMe onepaLm, NpoBeAeHHbIe y MaLMEeHTOK C NCUXNYECKUMU pac-
CTPOWNCTBaMK, He 06NIeryaloT Ux cocToAHe [14].

BnusaHme 3cTeTUUeCcKMX MaHUNynAuuin B nepropbutanbHom obnacti Ha opraH 3pe-
HUA — 3TO oTAeNbHaA Tema Ana obcyxaeHna. NpoBefeHHbIN Ha AaHHY0 TeMY ONpPOC NoKa-
3aJ1, UTO UYBCTBO CYXOCTM Nocsie 6nedpaponnacTmkm 1 ycTpaHeHUA NTO3a COXpaHAeTCA He
6onbLue 3 mecaues [15]. Mexxay Tem B nuTepaType NMEKTCA faHHbIe O CJTyYasax CyXoro Ke-
PaTOKOHBIOHKTUBUTA NOC/E 3CTETUYECKMX OMepaLuii BeK, AOXOAALMX [0 rpyobix 6enbm
pPOroBuLbl U MOSIHOW NOTEPU 3pEHMA.

HecmoTpa Ha Bce MonoxuTenbHble yTBEPXKAeHMA 00 ynyuylleHUM KauyecTBa MM3HU,
MMeeTCA TakXe Lienblii paf oTYeToB O cyaebHbix pa3burpaTenbcTBax No NoBogy HeyAoB-
NeTBOPEHHOCTUN MaLMEeHTOB NoC/e 3CTeTUYECKUX onepaumii nepuopburTanbHon obnacTu.
Bbina npoaHanusnpoBaHa topuanyeckan 6asa gaHHbIx Westlaw (Thomson Reuters, Hbto-
Mopk, CLUA), koTopas ncnonb3osanach A NOAyYeHUA BEPAMKTOB NPUCAXKHbIX. Bbino
paccmoTpeHo 69 gen, ¢ 1988 no 2012 r. Hanbonee yacto ocnaprBaeMbiMn NpoLleaypa-
MK 6b1n 6nedaponnactuka (68%) n 6poynudtuHr (11,6%). Hanbonee yacTbiMm OCNOX-
HeHUAMU ABUANCH runepTpoduyeckoe pybuesaHue (24,6%), HapyleHne 3peHna (23%)
N 3KCMO3ULMOHHBIN Kepatut (21,7%). bonblumHCTBO fen 6bino peLueHo B Nonb3y OTBET-
urka. bnedaponnactuka 6bina LeHTpanbHOM Npobnemon B TpeTn aen, Hanbonee yacto
BCTpeYaeMbIMy OCIIOKHEHUAMY CTaHOBUNUCH rpyboe pybLeBaHme, HapyLLeHe 3peHns 1
naroptanbm. B 3HaUMTENBHOW YaCTK CllyyaeB OTCYTCTBME MHPOPMUPOBAHHOIO Cornacus
naumeHTa NoCNy>KMo Hayanom cyaebHbix pa3brpaTenbCTs, UTO MOATBEPKAAET BaXKHOCTb
nogpo6bHOro 1 YeTKoro npegonepaLMoHHOro MHGOPMMPOBaAHNA O MOCEONePaLMOHHbIX
pe3synbraTax [20].

B OBCYXJAEHUE
JcTeTnyeckne onepaunn BeK MMEKT pALd NONOXUTENbHbIX d)yHKLl,I/IOHaﬂbeIX 3¢-
¢EKTOBC pacwnpeHne nona 3peHns, OTCyTCTBME YyBCTBa TAXKECTUN Ha BEPXHEM BEKE Npu
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OTKpPbIBaHNW BEK, «OT‘D,OXHyBLIJVIIZ B3rnAag» n CUMMeTpPUYHble, N/1aBHblE KOHTYPbl BEPXHEro
BEKa, YTo 6ﬂar0ﬂpI/IF|THO BNMAET Ha KaUeCTBO XKN3HW 1 SMOLMOHANbHbIN d)OH nauneHToB.
OTO fOKa3aHO MHOMMMU UCCNefoBaHMAMU. Tem He MeHee npwn BbINOMHEHNN XNUpyprunye-
CKMX BMeLlaTeNbCTB B nepmop6V|Taan0|7| 0651acTM BaXHO NOHUMaTb ee B3aMMOCBA3b C
APYyrnMn 4actamm nmua. (DyHKLI,VIOHaﬂbeIe Od)TaﬂbMOﬂOFVILIECKI/Ie OCNOXXHEHUA, KOTOpPble
MOTYT BO3HUKHYTb B XOA4€ OnepaTtnBHOro BMelwatenbCTtBa 1 B nocsieonepaymMoHHOM ne-
punoae, CylecTtBeHHO BJINAKOT Ha Ka4e€CTBO KU3HN. HECMOTpFl Ha MNONOXNTEJIbHblIE€ OT3bIBbI
06 3TnX onepaynAax, He cnegyet 3abblBaTb O npep,onepauMOHHon noAaroToBke nauneHTa
He TONbKO C MeAULIMHCKOM, HO 1 C SMOLIMOHANbHON 1 IOpVID,I/ILIECKOVI TOYEK 3peHNA.

B 3AKJ/TIOYEHWE

JcTeTnyeckas 6ne¢aponnaCTMKa — 3TO onepauwusa, Tp66)/I-OLIJ,aﬂ nHaonBuayaabHOro
noaxona BbICOKOKBaﬂI/I(I)VILI,VIpOBaHHbIX crneyuwanuncTtos. Bo n3bexxaHne OCIOKHEHWUN cre-
AyeT nepen niaHnpoBaHMeEM onepaTtMBHONoO BMeLaTenbCTBa npopa60TaTb C NnayneHTom
oXnpgaemble N BO3MOKHbIE pe3yfibTaTbl. JT1a npo6nema MMeeT coumnanbHoOe 3HayYeHne, Tak
KaK yxyjleHne BHelWHero snaa npnBognT K notepe yBepeHHOCTN B cebe NPaKTN4YeCKn
340pPOBOIo YenoBeka.
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Pesiome

B paHHOI cTaTbe paccCMOTPeHbl akTyanbHble TeHAeHUMn u meTogbl Tepanuu npu LICX,
BKtoYasA GOKanbHYI0 NasepHylo Koarynsauui 1 TepaneBTMyeckre noaxofbl. JleuebHasn
CTpaTerns B 3HauYMTeNIbHOWN CTeneHn 3aBUCUT oT Gpopmbl 3aboneBaHus. B 6onblumnHCTBe
cnyvaeB octpas dopma LICX aeMOHCTpUpYeT CNOHTaHHbI perpecc B TeUeHMEe HECKOSIb-
KNX MecALeB, BK/0Yas CamMoOrNpon3BOJIbHOE NpusieraHne OTCI0eK MMIMEHTHOTO SNUTeNuA
N HeMpOo3NUTENnNa ceTyaTKN. JleueHne XpoHMUYEeCKon Gopmbl OCTAETCA CNOXKHOW 3afavei
CO MHOXEeCTBOM OTKPbITbIX BOMPOCOB. [pAMYyIo NasepHyto Koarynaumio ceTyaTky B 30He
npocaynBaHnA NpusHanm Hanbonee 3pPeKTUBHLIM METOAOM ANA OCTPON TUNNYHON dop-
Mmbl LICX. B cnyyae xpoHuueckon dopmbl NpumeHstotca doToarHaMuyeckas Tepanus,
TPaHCNYNUANApHasa TepMoTepanma U CybroporoBoe MMKPOVMMYSIbCHOE Na3epHoe BO3-
nencteme. MegnkameHTO3HOE fleyeHrie HanpaBieHo Ha CTUMYNALMIO pe3opbunn cepos-
HOW »NAKOCTU N3 CYOPETUHANBbHOMO 1 CyONMIMEHTHOIO NPOCTPAHCTBA, CHUXKEHVE aKTUB-
HOCTU NaTONOrMYeCKmX NPOLIECCOB B XOpUonee, a TakxKe Ha ynyulleHre meTabonvsma u
Tpodurku. OgHaKo CyLlecTBYOLME METOADI SleueHnsa XpoHndeckon LICX nmetot pag Heplo-
CTaTKOB U IEMOHCTPUPYIOT NepeMeHHYt0 3bdeKTUBHOCTb. Hannumne cnyyaes, ycTONUMBBIX
K Tepanuu, TpebyeT AanbHenLwero n3yyeHns n KIMHNYECKNX NCCneOBaHIA.

KnioueBble cnoBa: LieHTpanbHasa cepo3Has XxopuopeTuHonaTtus, dokanbHas nasepHas
Koarynauua, botoarHaMmyeckas Tepanus, TpaHCMyNUANApHasa TepmoTepanus, cybnopo-
roBoe MMKpPOUMMYbCHOE Jla3epHoe BO3elCTBUE
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Abstract

This literature review highlights current trends and approaches to the treatment of
CSC patients - from focal laser photocoagulation to physical methods oh therapy.
The therapeutic approach as a whole depends on the form of the CHS. In most cases of the
acute form of CSF, spontaneous regression, spontaneous adhesion of RPE detachmentand
retinal neuroepithelium are noted within several months from the onset of the disease.
Therapy for the chronic form of this disease is still a difficult task and a controversial issue.
Direct laser coagulation of the retina at the oozing point is recognized as the most effective
method of therapy for acute typical form of CSF. In the chronic form of CSC, photodynamic
therapy, transpupillary thermotherapy and subthreshold micropulse laser exposure are
used. The goal of drug therapy for CSF is to activate the processes of resorption of serous
fluid from the subretinal or subpigmented space, reduce the activity of pathological
processes in the choroid, and improve trophism and metabolism. The currently used
methods of treating chronic CSH have a number of disadvantages and variable efficacy.
The existence of treatment-resistant cases is the subject of further research and clinical
research.

Keywords: central serous chorioretinopathy, focal laser coagulation, photodynamic
therapy, transpupillary thermotherapy, subthreshold micropulse laser exposure

LeHTpanbHasa ceposHas xopuopetnHonatus (LICX) — xpoHnyeckoe 3aboneBaHue, xa-
pakTepusyloleeca NaMonNaTMYeCKom Cepo3HON HEeNPOCEHCOPHOW OTC/IOMKOW CeTyYaTKn
W/VNn OTCNONKOWN PeTUHANbHOIO NUrMeHTHoro snutenua (Pr3), ¢ nameHeHnaAmM, yaule
BCEro OrPaHMYEHHbIMU MAKYNON M CBA3AHHBIMU C HapylleHusMU GapbepHON, TpaHC-
NMOPTHOW, HAaCOCHOM 1 dyHKUWMIA P13, NOBbILWEHHON NPOHMLAEMOCTbIO MemMbpaHbl bpyxa,
a TakXKe NPOoCaYnNBaHMEM XNLKOCTU N3 XOpuroKanunnsapos yepes P2 B cybpeTuHanbHoe
NpPOCTPaHCTBO [1-6].

3aboneBaHue cuMTaeTCA YeTBEPTbIM MO PACMPOCTPAHEHHOCTU Cpean BCeX BUAOB
MaTosIorMn CEeTYaTKU MOCsie BO3PACTHOW AiereHepauny XenToro nATHa, AnabeTnueckon
PETUHONATMM N OKKMIO3UN LEHTPANbHON BeHbl ceTyaTKu. OHO UMeeT TeHAEHLMIO K po-
CTy Cpeau MOJIOA0ro paboToCNOCOOHOMO HaceNIeHNA 1 Yallle BbIABAETCA CPeAn MyKUnH
cpepHero Bo3pacTa [7]. B ¢BA3M CO CKNOHHOCTbIO K XPOHM3aLMmM, YacTOTON PeLugnBoB
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npocauymBaHua npu LUCX go 30%, BO3MOXXHOCTbIO NOTepu 3peHnsa n nHeanmgmsaumm LICX
npepcTaBnAaeT cobom cepbe3Hyo MeanKo-coLmanbHyto Npobnemy.

[JaHHoe XxopuopeTnHanbHoe 3aboneBaHue MMeeT MHOropakTOPHYIO 3STUOMOTUIO,
CNOKHbIN NaToreHes 1 B3aMMOCBA3b C CUCTEMHbIMU NpoLeccamun B opraHmsme. Bnepsble
3Ta natonorua Obina onmcaHa Kak «LeHTpasbHbI peLMANBUPYIOLLMIA PETUHUT» BOCNANW-
TesIbHOro reHesa [8].

OTcyTCTBME NOHVMAHNA NPUYMHBI NOABNEHUA TaKOW NaToNorMm NPUBENo K TOMy, YT
3aboneBaHVe oNMCbIBANOCh NOJA Pa3HbIMM Ha3BaHMAMM: LIEHTPaNIbHbIA CEPO3HbIN PeTu-
HWUT, CEPO3HbIN MaKyNUT, namMonaTnyeckKasa cepo3Hasn OTC/I0NKa MaKyJbl, LiIeHTpanbHas ce-
po3Has peTuHonatua nnu xopuonatusa [9, 10].

BHenpeHue B gmMarHocTnKy 3aboneBaHuA meTofoB dnyopecueHTHON aHruorpadum
(DAT) n B panbHenwem cKaHypytoLein nasepHon odTanbMOCKOMWM NO3BOINAO BbIABUTb
nponuTbiBaHne Kpacutena yepes gedektol PIN3, kKoTopoe Beno K OTCNONKe HENPOCEH-
COPHOI ceTyaTKu B MakynsapHon obnactu [11, 12]. AHanm3npya dnoopecuenH-aHrmorpa-
duryeckme NpunsHaKM fdaHHom natonorum, Gass J.D. B 1967 r. BBeN TEPMUH «LieHTpasibHasA
cepo3Hasa xopuopetnHonaTua» [13].

MonaratoT, YUTo OCHOBHbIM MaTOreHeTUYeCcKUM acnekTom dopmmpoBaHua LICX asnaeT-
CA XOP1OVAAaNnbHaA HECOCTOATENIbHOCTb KaK CIeACTBME JIOKASIbHOMO MOBbILEHWA MPOHN-
LlaeMOCTN XOPNOKaNUIAPOB, UTO BefeT K NMOBPEXKAEHMIO BbilUesieXallnx C/IoeB KNeToK
PM>3 [14-171.

OnutenbHoe faBneHue Xngkoctu Ha PIM3 cnocobcTByeT reHepann3oBaHHOMY Hapy-
LIEHWNI0 HACOCHON GYHKLUMUW, MPW 3TOM HaKamnavMBaeTCA XMAKOCTb B cybanutennanbHOM
npocTpaHcTBe, GOPMUPYIOTCA MUKPOPA3PbIBbI U ToUeUHble fedeKTbl, UTO BefeT K Nnpo-
HUKHOBEHUIO XMUAKOCTN B Cy6peTnHanbHoe NPOCTPaHCTBO U GOPMUPOBAHIUIO OTC/IONKM
Henposnutenua [18-21].

[JaHHoe npepnonoxeHue natoreHesa LICX nopTtBepxpaeTca pesynbraTamu COBpe-
MEHHbIX TEXHONOMMIN BU3yanu3aLmm BHYTPUINAa3HbIX CTPYKTYP, B TOM UMC/e U Ha YPOBHE
P> - membpaHa bpyxa — xopunounges [22-25].

CyuwiecTByeT TakxKe runotesa natoreHesa LICX Kak cneactsma NOKanbHOro UK reHe-
pann3oBaHHOro nopaxeHua Knetok Pl cetuaTkm ¢ HapyweHuem 6apbepHON 1 Haco-
CHOW PYHKLMI, cekpeLumnen NOHOB 1 GOpMUMPOBaHMEM OBPATHOIO TOKA MULKOCTU B XO-
puopeTrHanbHOM HanpasneHuu. Tak, npu QAT BbiABRAOTCA MynbTUPOKaNbHble AedeKTbl
Ha ypoBHe PI13 B Buge Touek ¢unbrpaumm, a npyu npoBefeHumn cnektpanbHom OKT - no-
KanbHas OTCNoWKa Helpo3anuTenua 6e3 nnm B coueTaHnm C OTCIONKOM MUrMEHTHOIO 3MNu-
TenuA ceTyaTku rnasa [26-29]. Mpu nccnepoBaHny ayTodnoopecUeHUUn rma3Horo gHa
npw AnnHe BOMHbI 488 1 787 HM YETKO ONpPeAenstoT 30Hbl aTpodumn 1 gereHepauun P13,
cybpeTrHanbHbIX 1eno3uToB 1 cTaTyc KneTok PI13 (no ypoBHo MenaHunHa 1 nunodycurHa
B KneTkax). IuckyTmpyetca Takke Teopua natoreHesa LICX, ocHoBaHHaa Ha coyeTaHun
paccTpoNCTBa reMoLMpPKYNALUN Ha YPOBHE XOPMOMAEN 1 NoBpeXxaeHna knetok Pr13.

CyuwectBeHHas ponb B natoreHese LICX oTBOAUTCA KaTexonammHam 1 KopTunsony. Tak,
npu BBEAEHUN HOpafpeHanuHa B aKcnepumeHTe GopmMumpytotca GoKanbHaa gereHepa-
uma KneTok P2 1 HapyweHunA B sHAOTeNMounTax xopmokanunnapos [30].

Takum 06pa3om, cornacHoO JaHHbIM Hay4yHOW nuUTepaTypbl, HET eAUHOro NpeacTaBne-
HMA 0 MexaHn3max dopmupoBaHua LICX, 1 OCHOBHbIM NaToreHeTUYECKUM acrekTom ee
pa3BUTUA ABNAETCA XOPMOMAANbHAA HECOCTOATENbHOCTb. Beayllaa ponb npuHagnexut
ONCOYHKLUMM CMMMNATUYECKON 1 afipeHepruyeckon CMcTemM, NPUBOAALLEN K MOBbILLEHWIO
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NIOMKOCTW M NMOPO3HOCTU COCYAOB XOPUOWAEMN, HAPYLUEHNIO reMo- U rMAPOANHAMUKN.
OnutenbHoe cyulectBoBaHne OH3 ceTuaTKy, B CBOK ouepefb, cnocobcTeyeT atpodum
P13 v cHYXeHWIo 3pUTeNbHbIX GYHKLNNA.

BblgenaT ocTpyto 1 xpoHuyeckyto dopmbl LICX. Ina octpoin dopmbl XapakTepHO BO3-
HUKHOBEHME NaToNorm y fitofel Monooro Bo3pacta, 6naronpusATHbIA NPOrHo3 (06biuHO
CaMOCTOATENbHOE 3aKpbITVe Touek GunbTpaLmm, pe3opbuna cybpeTrHanbHOM XULKOCTH
n npuneraHne OHJ ceTyaTkn yepes 3-6 mecAueB B 70-90% cnyuyaeBs), bopmmnpoBaHune
nanonatnyeckon OHD, Kak cnefcTeue, NOABNEHNE «aKTUBHOW TOUKM unbTpauumn» B 06-
nactu gedekra PM3 [22]. XpoHuueckasa popma LICX passuBaetca B 6onee ctapuiem Bo3-
pacTe nauMeHTOB, UMEET MeCTO Yallle ABYCTOPOHHee nopakeHue rnas, Hanuuve obLmnp-
Hbix OH3 Kak cnepcTBue fekoMmneHcauum knetok P13, Bepyllee K HeobpaTUMbIM aTpo-
bUUeCcKM U3MEeHEeHNAM B LieHTpasibHbIX OTAeNax CeTYaTKu M HapyLUEHWIO 3pUTEeNbHbIX
byHkuni [31, 32].

OTcyTCcTBME eHOro NpeacTaBneHmns ob stmonorun n natoreHese LUICX He no3sonsaet
B MONTHOWN Mepe f06UTbcA 3ddeKTUBHOCTM NeyebHbIX MePONPUATAIA NPY faHHOW NaTono-
rmu.

C yueTom u3BecTHOro dakTa, Uto Npu NepBuUYHOM BbiaBneHUN LICX Ha paHHUX 3Tanax
dopmmpoBaHua 3aboneBaHNA y MONOAbIX NaLYEHTOB BO3MOXXHO CaMOMPON3BOJIbHOE Bbl-
3[l0pOBNEHNE, MHOTVie Bpaun BblIOMPAIOT TakKTUKY HabnogeHns 3a TakuMKn naymeHTamm.
OHUV JOMmKHbI NPOXOAUTL Nepuoanyeckoe obcnefoBaHme C Lenbio OLEHKU prcKa npo-
rpeccupoBaHus 3abonesaHus, B YactHocT OHS [33]. MNayueHTbl, nonyyatoLme Tepanmio
KOPTMKOCTEPOMAHBIMY MpenapaTamMmu, AOMKHbI HabnodaTbcA He pexe 1 pasa B 2 Hefenu,
W NPY HaNIMUYUKN TaKON BO3MOXHOCTU CTEPOUAHYIO TEPANUIO »KenaTeNibHO OTMeHNUTDb [34].
B neyeHum LICX ¢ pasHoii cTeneHblo 3GPEKTUBHOCTM MPUMEHSIOTCA:

KOHCepBaT/BHOE MeANKaMeHTO3HOe JleYeHue;

npamas ¢oKanbHasA fasepHasn Koarynauma ceTyaTky B TOUKe NpocavmBaHms;
doTogrMHaMuyecKan Tepanus;

WHTpaBuTpeasnibHoe BBeeHNe MHIMOUTOPOB aHrMoreHesa;

cybrnoporosoe MIKpOUMMNYIbCHOE Na3epHoe Bo3aeNcTBMe.

MHoroobpasue CylecTByOLWNX KOHCEPBATNBHbBIX METOLOB NleYeHNa OTpaXkaeT pas-
NUYHbIEe TMNOTe3bl Pa3BUTUA NaTosiornyeckoro npouecca. Llenbto neyebHbix Meponpus-
TUI ABNAETCA aKTVBaLMA NPOLIECCOB pe30p6LUmnmn Cepo3HON XKNAKOCTN 13 cybpeTnHanb-
HOro Mnu cybnUrmMeHTHOro NPoCTpaHcTBa. TpaAnLMOHHbIE METOAbI NeUeHNs, Takme Kak
cocypopacwmpsiolwme cpeacTsa, AEKOHrecTaHTbl, TPaHKBUIM3ATOPbl, HeCTepOMAHble
NPOTMBOBOCNANMNTENbHbIE NPenapatbl, ANYPETUKW, aHTUIMCTaMUHHbIE NpenapaTbl, aHTU-
MUKpOOHbIe NpenapaTbl, aHTMarperaHTbl, aHTMOKCMAAHTbI M BUTaMUHbI, HE MPENATCTBYIOT
BO3HWUKHOBEHWIO PELNANBOB, 1 UX 3G EeKTUBHOCTb He foKa3aHa [35-38].

B kauecTtBe neuebHbix cpeacTs npu LICX MoryT 6b1Tb MCNONb30BaHbl aHTarOHUCTbI FH0-
KoKopTUKOnoB (MMbenpucToH, KeTokoHason, pudamnuunH, prHacTepua), MeToTpeKkcar,
aueTasonamug, acnmpuH, busnyeckne MeTogbl neyeHns (TpaHCcNynNuAnApHas TepmoTepa-
nua), Ho Bce 3To TpebyeT AanbHelwero nccnefoBaHna 3ddeKTMBHOCTU 1 6e3onacHOCTU
npwv gaHHon natonorun [39, 40].

BbiaBneHue y naumeHToBs ¢ LICX B3aMMOCBA3M CO CTPECCOM U BbICOKMMIW YPOBHAMU Cbl-
BOPOTOYHbIX KaTEXONaMVHOB NPVBESIO K NMOMbITKaM UCMOob30BaHWsA B-61okaTopos agpe-
Heprmyeckux peuentopos (TpumenpaHona, meTonposona, nponpoHanona) [41]. OgHako
npenapatbl He Nokasanu csoel 3GHeKTUBHOCTU.
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B kauecTtBe meTofa neuenma LCX nccnegosaHo npumeHeHme aletasonammaa u gop-
3onamuga. Vix Tepanestuyeckunin 3ppekT onpeaeneH NHrMbrpoBaHmem KapboaHrngpasbol
IV B PM3, uto cTMynupyeT pe3opbuuio CybpeTrHanbHOM XUOKOCTM U peTUHaNbHY aj-
resuto [42].

[o noABneHna cybnoporoBoro MMKPOMMMYSIbCHOIO N1a3epPHOro leUeHWA CyLLeCTBEeH-
HaAa gonA B cxeme neverna LUCX npnHagnexana aHTaroHMCTaM MUHEPaNOKOPTUKOUOHbIX
peLenTopoB, YTO OCHOBAHO Ha OAHOM W13 BO3MOXHbIX MNAaTOreHeTUYECKNX 3BEHbEB Gop-
MMpPOBaHUA 3a60N1eBaHNA, a UMEHHO Ype3MePHOI MPOHMLAeMOCTH Xopromnaen. M3secT-
HO, UTO BCMIECKN YPOBHEN SHAOreHHOro (KOPTMU3011) U SK30reHHbIX MIOKOKOPTUKOMAO0B
accouunmpytotca ¢ LUCX n uto rniokokopTukongbl obnagatot abduUHHOCTbIO K M1Hepano-
KopTMKOUAHbIM pelenTopaM. MexaHu3m, cBA3bIBalOLWMI CybpeTrHanibHOe HaKomnneHne
MUOKOCTU N aKTUBHOCTb MIOKOKOPTUKOMAOB, NpeanonaraeT npeakTuBaLymio rasHbIX
MUHEPaNOKOPTUKOMAHbIX pPeLienTOpoB OMOCPefoBaHHO 4Yepe3 CBEepXdKCNpeccuto no-
CneHVIX U NOBbILEHHYI0 CTUMYNALMIO. B aKcneprMeHTax Ha 1labopaToOPHbIX >KUBOTHbBIX
NoKa3aHo, YTO NPV BHYTPUrNasHOM BBEAEHWW albJOCTEPOHA UMW e BbICOKMX 03 Mto-
KOKOPTUKOWAOB BO3pacTaeT akTMBHOCTb MOHHbIX Y BOOHbIX KaHaNOB Ha BHELLUHEN NNMu-
TUpytowen membpaHe [25]. AHanornyHas KapTuHa HabnogaeTca N Npu SKCNepuMeHTax C
yenoBeyecknmu Knetkamm Mionnepa (Knetku rnnanbHon nuHmm) [37].

MNocne BHYTPMBEHHOIO BBeAEHUA abJOCTEPOHA OTMEUEHO HaKOoMJIeHNe XUAKOCTA B
cybpeTHanbHOM MPOCTPAHCTBE, M 3TO aCCOLMUPOBAHO C Ba3oawiaTaunen, nmKemKem
XopronganbHbIX COCYAOB M yToneHnem xopuoungen. B nccnegosaHnm Ha 18 naumeHTtax
¢ UCX, pnawenca 6onee 3 mecsAueB (HazHauyeHue 25 Mr cnnpoHonakToHa (50 mr/cyT) B
TeueHue 12 Hefienb), BbIABIEHO YMeHbLUEeHMe BbICOTbl CyOpeTUHaNbHOM Xuakoctn ¢ 219
0o 100 MKMm, a 06Las LeHTpanbHasa TONWMWHA CeTYaTKN ymeHbLumnnach ¢ 405 go 287 Mkm
[22]. Mpw 5TOM OTMEYEHO 3HAaUYMMOE BIAHNE Ha MaKCMManbHO KOPPUTMpyemyio ocTpoTy
3peHus (MKO3, ot aHrn. best-corrected visual acuity). B npocnektusHom, paHgoMU3npo-
BaHHOM, ABOMHOM cnenom, nnauebo-KoOHTPONMpyeMoM, NepekpecTHOM MCCnefoBaHMm
Ha 16 naumeHTax c LICX c gaBHOCTblo 3aboneBaHna 3 mecaAua 1 6onee, nonyyasLLUX CNU-
POHOMAKTOH B Ao3e 50 Mr nnu nnauebo B TeueHne 30 AHEN, MOKa3aHo, YTO CMMPOHOaK-
TOH 3HauMMo cHukan OHD [28].

B peTpocnekTMBHOM UCCnefoBaHUM NOKa3aHa 3$$eKTUBHOCTb eyeHns LICX annepe-
HOHOM no AaaHHbiM MKO3 n OH3. Tak, MKO3 cHuxaetca ¢ 0,4 po 0,27 LogMAR n 3Hauu-
MO YMeHbLUAeTCA KONMUYecTBo cybpeTuHanbHom xuakoct o 100 Mkm cnycTa 3 mecaua
y 14 naumenTtoB ¢ LUCX [37]. Cxoxme pe3synbTaTbl nosiyyeHbl y 13 naunmeHToB B leyeHun
XpoHuueckon ¢opmbl LICX [26]. MonHoe ncuesHoeHne OHD Habniopaetca B 35-67%
Cny4yaeB, YTO CBA3AHO C Pa3MYHON AO3MPOBKON Npenaparta. ABTOpbl Ha 27 naumeHTax
(27 rna3) oueHnnu sddekT annepeHoHa [12]. NMokasaHo, uTo annepeHoH ynyyiwaet MKO3,
B 80% cnyuyaeB cnocobCTByeT paccacbiBaHMIO CyOpeTUHaNbHOM KUOKOCTW, YMeHbLue-
HUIO TOJILLMHBI LIeHTPanbHOro otaena Makynbl. Takum obpa3om, nonyyeHHble AaHHble
NO3BOSIAIT NCMOJIb30BaTb aHTAarOHNCTbl MUHEPANOKOPTUKOUAHbBIX PELENTOPOB B CXeme
nevenunsa LICX.

MpumeHeHne na3epHbIX TEXHONIOTMI B IEYEHUN COCYAUCTbIX 3aboneBaHmii rnasHoro
IHa (gmabeTnyeckan peTnHonaTus, TPoM603 BeH ceTuaTkm rnasa, LCX, makynonatum, ma-
Kynoguctpodum) Nno3BosAeT CHU3UTb BblpaXXeHHOCTb MAaTONOrMYeckoro npowlecca, ctabu-
NN3NPOBaTb U YNyulWnTb 3puUTeNbHble GyHKUMK [22-29].
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[lo HacToAwero BpemeHn 3010TbiM CcTaHgapTom Tepanun LICX ocTtaeTca noporosas
dokanbHas nasepkoarynauma cetyatku (JIKC) B Touke NpocaumBaHnaA XnLKOCTH, pacno-
noXkeHHoW 3a npefenamm ¢poBeanbHOM aBackynsApHom 3oHbl. QokanbHasa nasepHasa dpoTo-
Koarynauma HanpasneHa Ha yCTpaHeHue nnkeaxa (Toukn punstpauum, ot aHr. leakage).
JleyeHue npecnepyeT OCHOBHYIO LieNb — 3aKpbiTe gedekta P13, Bbiasnaemoro npu ¢nio-
opecueHTHoM aHrnorpadum [371.

OpHako, HECMOTPA Ha [0OKa3aHHYIo KnuHuyeckyto 3bdeKkTuBHoCTb, paboTa B Henpe-
PbIBHOM peXXMMe Na3epHOro U3nydeHnsa UMeeT paj orpaHnyeHnin. Pexnm paboTbl nasepa
N 3HepreTMyecKoe BO3ENCTBME HAa NMUIMEHTHbIN 3NUTeNWIA NpeanonaraoT GopmrnpoBa-
Hue aTpodrUeCcKoro xopropeTnHanbHoro pybua B Mecte obnyyeHna 1 NporpeccuBHoe
pa3sutune atpodun Pl n oTopeuentopos, bopmMupoBaHue OTHOCUTENBHbBIX LIEHTPasb-
HbIX M NapaLeHTPasibHbIX CKOTOM, MOBbILWAKT BEPOATHOCTb 06pa3oBaHNA HeoBaCKyna-
pusaunm xopuougen. B ceasm ¢ stum dokanbHasa JIKC npoTtnsBonokasaHa npu cybdo-
BeasibHOM Touke GunbTpaunm XngKkoctu. Kpome Toro, B Cliyyae XpOHUYECKOrO TeueHun
npotiecca ¢ YacTbiM peLuanBupoBaHueMm, Korga TpebyroTca HEOAHOKPaTHbIE MOBTOPHbIE
nasepHble BMeLIaTeNnbCTBa, NpoBedeHne HeckonbKmx ceaHcos JIKC B HenpepblBHOM pe-
XVMe NpUBOAUT K pyOLieBaHNIO U NpOorpeccMBHOMY pa3suTuio atpodum PI13. Takum obpa-
30M, NofgobpaTh SHEPruio B eAMHNYHOM UMMYbce 6e3 pa3BUTMA NasepuUHAYLMPOBaHHbIX
XOPUOpPETUNHANbHbIX NOBPEXAEHNN OUYEHb CTOXKHO.

OpgHuM n3 cnocobos neveHus LICX aenaetca npumeHeHne GOToAMHAMUYECKON Te-
panuu (OAT). BoamoxHocTb ucnonb3osatb dotoceHcnbunumsatopsl ana OAT npu LCX
obycnosneHa NpAMbIM BAVAHWEM Ha SHAOTENNIA XOPUOWAANbHbIX KanuniAapoB, Bbi3biBas
NX OKKJTI03MI0, UTO CHUKAEeT NpocaunBaHue XXUAKoCT B CybpeTrHanbHoe NpoCcTpaHCTBO
[27]. Takum obpa3zom, OAT moxeT cumTaTbCA NaTtoreHeTMyeckow Tepanuen npu LICX.
Mo paHHbIM aHrorpadumn C MHAOLMAHNHOM 3efieHbIM, Y nauueHTos ¢ LICX, nonyumsLimx
neveHne QAT c BepTenopduHoMm, nokasaHo ncuesHoseHre OHD B 60% cnyyaes [30, 31].
Bo Bcex cnyuvaax yepe3 1 mecAl nocne fleYeHNA OTMEUYEHO ynyudlleHne KANHUYECKOWN
KapTvHbl LUCX 1 odrtanbmonornyeckux nokasateneii: OHS, nukepxa, MKO3 - cnycta
6 mecALeB. 3TO NOC/YKN10 OCHOBaHWEM MonaraTb, YTO BO3AeNCTBME Ha NPUYNHHO-CNea-
CTBEHHblE MeXaHV3Mbl MOBbILLEHUA COCYANCTON NPOHNLLAEMOCTI MOXET CNOCO6CTBOBaTb
6onee 6bicTpoMy pa3speLueHnto OHI B accoumaumm c 6onee 6bICTPbIM BOCCTaHOBMIEHVEM
3puTenbHo GYHKLMN 1 MEHBLIMM PeLngmBrpoBaHem 3abonesaHus [35, 371.

OpHako o6wupHoe npumeHeHre QAT npu LUCX BO3biMeno nossneHne HeraTMBHbIX
3¢pdekTOB TEpanun (MMrmMmeHTauma B 30He GoTogMHAMMYECKON Tepanuu, aTpodusa P13,
Henepdy3noHHaA NIEMMA XOpMouanbHbIX KanuinsapoB 1 HEOBACKyNAPM3aL A XOpuo-
npen) [27, 30, 31, 351.

OpHuM 13 cnoco6oB HMBeNUpPoBaHUA HeraTuBHbIX 3pdexkToB QAT ABnAeTCA CHMXe-
HuWe fo3bl Npenapata. B paHAOMW3NPOBaHHOM KITMHNYECKOM CPaBHUTENbHOM MNnauebo-
KOHTpOSIMpyeMoMm ncciefoBaHny 3GGeKTMBHOCTU NONOBUHYATON J03bl doToANHaMMYe-
ckoui Tepanuu (ot aHrn. half-dose of photodynamic therapy) ¢ ®T BepTenopdrHom Ha
63 rnasax ¢ gaBHocTbto LICX 3 mecsAua, paHAOMU3NPOBaHHbBIX MO AaHHbIM aHrnorpadum c
WHIOOLNAHNHOM 3eMeHbIM, YacTb nponeyeHa nonosuHyaton goson OAT ¢ BepTenopdu-
HoM (3 Mr/m?), a gpyras YacTb nonyyuna nnauebo. Cnycra 12 mecaues B 94,9% cnyyaes do-
TOAMHAMMNYECKOW Tepanuu OTMeYeHo nonHoe ncyesHoseHre OHD no cpaBHeEHMIO C aHa-
NOrnYHbIM NoKasaTenem B nnavebo-rpynne B 57,9% cnyyaes, a Takxe no gaHHbIM MKO3
npu Takom cnocobe nposefieHNA GOTOAMHAMUUECKON Tepanuu JOCTUFHYTbl Aydline
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pe3ynbraTbl [27]. NonosuHuaTaa go3a ®AT cpaBHMBanach ¢ 3¢deKTMBHOCTbIO pOoKanbHOM
nasepHon poTtokoarynaumm B pabote, roe Ha 14 rnasax nposegeHa nonosuHuyataa OAT,
a Ha 12 rnasax — neuyeHve dokanbHom poTokoarynaumei. Yepes 1 mecau 6onbluaa yacTb
NaumeHToB, MPOoJIeUYeHHbIX MOIOBUHYATON GOTOAMHAMUYECKON Tepanuell, nokasana non-
Hyto abcopbuumio cybpeTrHanbHOM XMAKOCTU 6e3 3HaUMMOro ynyJlleHns ocTpoTbl [31].
B pabote Ha 13 rnasax (11 naumMeHTOB), NPOSIEYEHHbIX CTaHAAPTHOM MAN NOSIOBUHYATOW
doToAMHaMUYeCKon Tepanuel, OTMEYEHO CHUXKEHME TOJNLMHbI LeHTpanbHOro otaena
ceTyaTKu, McHe3HOBeHUe CybpeTnHanbHOM Xunakoctu B 53,8% cnyyaes [35].

B paHOOMM3MPOBaHHOM KNMHMYECKOM nccnefoBaHnn Ha 131 nauneHTe nposeAeHo
cpaBHeHVe 3GPeKTVBHOCTM U 6e30MacHOCTM MONoBUHYaTON GOTOAMHAMUYECKON Te-
panun B cpaBHeHnn ¢ 30% po3bl npm octpon LICX. MNoka3saHo, 4To nonoBrHYaTaA fo3a
doToAMHaMUUeCcKon Tepanun faeT Ny4ylinmin pesynbTaT MO CHUXeHWo CcybpeTnHanbHOM
XMOKOCTKW, NMKedXKa No AaHHbIM dnyopecueHTHON aHrnorpadun, peunamnsy OHI [11].
Y 60 naumeHToB (68 rnas) ¢ xpoHudeckon ¢opmon LICX oueHmBann 3¢pdekT 30% fo3bl
BeptenopduHa npu GAT [29]. MNokazaHo, uTo TonwrHa cybdboBeanbHOM Xopronaen CHu-
Xanacb yepes 6 mecAues (¢ 381,23+83,29 o 374,08+102,81 MKM), TONLWMHA LLeHTPanbHOMN
XOPUOMZANbHOWN, BEPXHEN, HUXKHEN 1 TEMMOPANbHOW KanWinAapHON ceTel TakKe 3Hauun-
MO CHIXKanacb, a TonwuHa cnos ¢poTopeLenTopHOro oTAeNa ceTyaTkm Bo3pacTana. Kpome
3TOro, aBTopbl 0TMeuatoT ynydweHne MKO3 u B 92,6% cnyuyaeB ncyesHoBeHue cybpetu-
HaNIbHOM XMAKOCTW. Y 25 naumeHToB ¢ Hepa3pewwuswenca LUCX, nonyunslumx nonoBmH-
yatyto fo3y npu npoBefeHun AT, nccnefoBany TONLWMHY ceTYaTKKM No AaHHbIM OKT [29].
Moka3aHo, YTO ToNWMHA LieHTpanbHOro otaena cetyatkn n MKO3 Bo3pocnu nocne npo-
BefleHVA poToaNHaAMMYECKON Tepanum.

SbdeKTnBHOCTL NCNoNb30BaHUA NonoBuHYaTon ao3bl OAT B cpaBHEHWN C BbICOKOM
NJIOTHOCTbIO HAaHeCeHWA Na3epHbIX annankaTos npuv BbinonHeHun CMWIIB y 179 naunen-
ToB € LUCX n3yueHa B pabote paga astopos B 2018 . [17]. Moka3zaHo, uto B 67,2% cnyyaes
paccacbiBaeTca cybpeTuHanbHas XXnMaKocTb, ynydlaetca MKO3 B rpynne ncnonb3oBaHuA
nonosuHuyaTton fo3bl OAT. Takke cpaBHMBanM 3¢deKkTMBHOCTL cTaHgapTHon OAT ¢ no-
NOBMHYATON J030M Tepanuun npu xpoHndeckon ¢opme LICX Ha 42 rnasax 6e3 paHfomu-
3auun [26]. ABTOpbl He BbiABMAKX pa3nnumii no MKO3 n yactoTe NOAHOro NCYe€3HOBEHUA
CybpeTVHaNbHOW XNAKOCTU MeXIY rpynmnamu, XoTa B rpyrnrne nponeyeHHbIX CTaHZapTHOM
O[T Ha 8 rna3zax BbifABNEeHa BbipaXeHHaa Hernepdy3noHHasA NLeMUA XOpronaanbHbIX Ka-
NUNNAPOB, a B ONMO3MTHO rpynne Takoro He Habnoganock. B faHHOM nccnegoBaHun He
yaanocb yetko chopmynmnpoBatb npotokon nposepeHua OAT. JaHHbi cnocob Tepanum
npwu LCX TpebyeT yTouHeHuUn B nnaHe BavaHua QAT Ha aTpoduto xopuongen, Ha YacToTy
peumanBoB, KymynaTuBHbIA 3¢ dekT doTognHammuecko Tepanmu.

B nonbiTke CHN3MTb NPOHMLAEMOCTb XopronganbHbix cocygos npu LICX npumeHaioT-
cA aHTUTeNa K bakTopy pocTta sHaoTenma cocypos (anti-VEFG therapy) [18, 21, 27, 30, 41].

JleueHne anti-VGEF-npenapatamn octpon unn xpoHudeckon LICX nokasano Ha-
Nnnyrie NONIOXMTENBHOMO BUAHMUA Ha KNMHUYECKY KapTuHy 3abonesaHus [19, 21, 24].
B 10 e Bpema dpoTogmHammnueckan Tepanusa B MOSOBUHYATON Ao3e npeBocxoauTt addekT
anti-VEFG-Tepanum no KonnyecTBy NaumMeHToB C NOJIHbIM YCTPaHeHeM cybpeTmHanbHom
xXngroctun (88,9 npotme 12,5% cnyyaeB) 1 CHWKEHWEM NMPOHMLAEMOCTM Xopuongasnb-
HbIX Kanunnapos. OTcyTcTBME 6GONbLWIOrO PaHAOMM3NPOBAHHOIO MPOLOKUTENIBHOIO
nccnepoBaHmA 3¢dekTMBHOCTM anti-VEFG-Tepanun npu LICX He no3BonseT BHeApUTb
ee B LWMPOKYI0 NPaKTUKy. B peTpocnekTBHOM aHanm3e 42 rna3 npu LUCX, nponeyeHHbIxX
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WHTpaBuTpeasnbHbIM BBeaeHnem 6eBaumnsymaba, oueHrBanu BAuAHNE Ha cybpeTnHanb-
Hoe cKomneHne Xnakoctu no aaHHbiM OKT [29]. MNMoka3sanu, yto Tonbko B 60% cnyyaes
OTMEYEH NOJIOXKUTENbHbIN 3bPEKT Ha ypoBeHb CybpeTrHanbHol xugkoctn n MKO3.

B ppyroi pabote oueHuBanu 3¢PeKTMBHOCTL coueTaHua GoToanHaMMUECKol Tepa-
nun ¢ anti-VEFG-Tepanuen (6eBaunsyma6, apnubepuent) npu LICX: nokasaHo nonHoe
paccacbiBaHue Cy6peTrHanbHOM XXMAKOCTU, CHUMXEHWE TOMLMUHBI LLleHTPanbHOro oTaena
ceTyaTky 1 AnuTenbHoe oTCyTCTBMe peuunansos [7]. B aHanornuHom uccnepgosanHun 'y 17
nauveHToB (18 rna3) aBTopbl OTMETUNN 3HAYMTENbHOE YMeHblueHne cybpeTuHanbHON
XKNAKOCTK, HO 6e3 BraMmoro BanaHmA Ha MKO3 [10]. MNpu nHTpaBuTpeanbHOM BBEAEHUN
abnnbepuenTay 12 naymeHntoBs c LICX otmeueHo ynyyweHne MKO3 [15].

MNoaABneHne B KNNMHWYECKOW NPaKTMKE METOAMKM Cy6bnoporoBoro MMKpOUMMYAbCHO-
ro nasepHoro osgencteaua (CMWJIB) npegocTtaBnAeT HOBble BO3MOXHOCTW B NleYeHUMN
natosiorMn ceTtyatku. [JaHHOE MUKPOMMMNYNbCHOE na3epHoe BO3feNcTBMe npeanona-
raeT nepegauvy sHeprum B Bufe cepui YNbTPaKoOPOTKUX MUKPOCEKYHIHbIX UMMYNbCOB,
UTO CHWPKAEeT Ype3MepHOoe MOoBbILWEeHKe TeMnepaTypbl B KNETKax-MULLEHAX U TeM CaMbiM
YMeHblLUaeT noBpexAaatolee aencTeme nasepa [7, 13, 25, 33, 40].

B nonbiTke n3bexatb MOpGOPYHKLMOHANBbHBIX U3MEHEHWIA, BTOPUYHBIX MO OTHOLLE-
HMIO K POTOKOArynAaLmMm ceTuaTkn, 0CO6EHHO TaKMX Kak NapaLeHTpanbHaa ckotoma, dop-
MUpoBaHWe pybua 1 NosABNeHMEe XOPUOWAANbHOW HeOoBacKynsapu3auum, ncciegosanu
addeKkT cybnoporoBoro nasepHoro obnyueHus cetyatku npu LCX, rapaHTupytoulero ot-
CyTCTBME KOarynaLMOHHOro HeKpo3a CTPYKTYp rMa3Horo gHa.

Cybnoporosoe MMKpPOMMMYNbCHOE Nla3epHOe BO3AENCTBME C XeNTOW AJIHON BOJHbI
577 HM NpoBOANTCA C LeNblo KOHTPONMPYEMOro MOBbLILEHWA TeMnepaTypbl B KieTKax
P> po cybneTanbHOro ypoBHA, CyMMapHbI TeMnepaTypHbI 3G deKT KOTOPbIX Bbi3blBaeT
JeHaTypauuio dpaKkumm menaHonpoTenHoBbIX rpaHyn PI13, a Takxke cTuMynupyeT npo-
OyKUMIO psAfa BMoNorMyeckn akTMBHbIX BeLeCTB, BOB/IEYEHHbIX B NaTtoreHes 3abonesa-
HWUI cocyaoB ceTyaTtkm [16, 22, 33].

MMmMyHOormncToxummyeckue 1 ructonornyeckme nccnegoaHus Pl nocne Takoro Bos-
[eNCTBUSA BbIABUIM He TONIbKO NPOLECCHl MUTrpaumn 1 nponndepaumn KneTok B o6nacto
nasepHoro obnyyeHus, HO 1 BbIPabOTKy U aKTMBaLMIO BHYTPUKIETOUYHbIX BOCCTAaHOBU-
TenbHbIX GpaKTOPOB POCTa, yUaCTBYIOLLMX B NMPOLiecce 3aXKMBNEHWA NaToNOrMYeckoro ova-
ra Ha ypoBHe Kak Pl13, Tak u xopnoungen [19].

YctaHoBneHo, uto Knetku PM3 nocne nasepHoro Bo3aencTama yBenmumeaT obpaszo-
BaHWe NUrMeHTHOro GakTopa anuTennanbHoro nponcxoxaeHna (PEDF), cHuxatowero xo-
puonganbHylo COCyaMCTYIO MMNeprnpoHMLAaEMOCTb (3a CYeT yBEeNNYEHNA CUHTE3a OKKJIIo-
[OVHa 1 3alWuTbl NEPULMTOB), ycKopsAtoLero nepudoBeanbHbii KanunnapHbIA KPOBOTOK,
3amegneHHbi npu LICX, n obnagatowero BbipaXXeHHbIM HeENPOTPONUECKMM, HEMPONPO-
TEKTUBHbBIM VN aHTUOKCUAAHTHbIM Aenctemem [2, 12, 14, 19].

B kneTkax Pl B oTBeT Ha NnasepHoe BO3AeNCTBUE MAET BbIPaboTKa MAaTPMKCHbIX Me-
TannonpotenHas (MMP-9 u MMP-2), ynydwatowmx HacocHyt dyHKUmo Knetok PM3 n
TpaHCMopTHY GyHKUMI0 MeMbpaHbl bpyxa, ycunneasa Takum obpasom OTTOK cybpeTu-
HaNbHOW XMNJKOCTM 1 CNOCOBCTBYA paccacbiBaHUio cepo3Hoin OHI cetuaTku [9, 11, 20].

TexHonorna CMWJIB nogTeepaeHa yCnewHbIMU SKCNePUMEHTaNIbHbIMU U KANHUYe-
CKUMW UCCNefoBaHUAMMN 3apyOeXKHbIX M OTeYeCTBEHHbIX YUYEHbIX 1 B HacTosLlee Bpems
LWMPOKO pacnpocTpaHeHa B neveHunn LICX [4, 6, 15-171].
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OCHOBOMONOXXHUKOM CENEKTUBHOW peTnHanbHon Tepanumn Aendetca Roider J., kKoTo-
pbii € 1993 I. U3yunn 1 NPeanoXmn UCNonb30BaTb MUKPOUMMYIbCHBIN PEXUM U3nyyYeHunsA
3eneHoro cnekTpa (514 HM) AnA neyeHNa NAaToONOrMM MaKynApHOM 0bnactu, B TOM uncne
n UCX [12].

B nutepatype onucaHbl pesynbtaTbl ncnonb3osaHua CMWJIB npu makynapHom oTeke
nocne Xupypruyeckoro yaaneHma MAMonaTtuyeckomn snupeTuHanbHon membpaHbl. OT-
MeueHO MOBbllLEHNE OCTPOTbl 3PEeHNSA, CBETOUYBCTBUTENIbHOCTY, YMEHbLUEHUE TOJLWKHbI
ceTyaTtku no aaHHbim OKT [19, 20, 23].

MNpoBeaeHo cpaBHMTENbHOE UCCNefoBaHUe 3dpdeKkTMBHOCTU 1 6esonacHocTn CMAJIB
(15 rna3) n ¢oTogmHammueckon Tepanuu (18 rnas) LICX [17]. Moka3aHo, uTto nocne npo-
BegeHuna CMWJIB napameTtpbl MKO3 Bblille, OTMEUYEHO CHUXKEHUE TOMNLLMHbI LEHTPAIbHOTO
oTaena cetyaTtky € 287+126 fo 138+40 MKM 1 MCHe3HOBEHME CyOpeTVHANbHOW XULKOCTH
B 80% cnyuaes.

CpaBHuTenbHbI aHanu3 s¢dektnsHocT CMUJIB ¢ dpokanbHoI nasepHom Koaryns-
uuen npu neyeHnm dokanbHoro nukepxa Pl npu LUCX nposeaeH y 28 nayuneHTtos [17].
B 66,7% cnyyaeB OTMeUYEHO NOJTHOE paccacbiBaHme CybpeTMHanbHOM XNAKOCTY B rpynne
¢ bokanbHoM Koarynaumen Toukn dunbrpaumm u B 64,3% cnyyaes B rpynne CMWJIB. B To
e Bpemsa B rpynne CMWJIB He BbifiBneHO noBpexxaeHuia P13.

SddektnsHocte CMWUJIB npu LCX nccneposaHa y 41 nauueHTa: 19 — npoBefeHo
CMWNB annHon BonHbl 810 HM, B rpynne KOHTponA (22 nauyneHTa) neyeHne He NPoOBO-
aunocb [34]. NMocne CMWJIB oTmeyeHO NoBbIWEHE OCTPOTbI 3PEHUSA, CHUPKEHUE BbICOTbI
OTCNONKM Henpoanutenua. B To ke Bpema y 5 nauneHTOB BbIAABIEH peungnB C BO3HUK-
HOBeHMeM Toukn GbunbTpaumm B Apyron o6nacT ceTyaTkm 1 OTCIIONKN HEMPO3NUTENNA.
B cnyyaax NOBTOPHbIX CeaHCOB Tepanuu OTMEYEeHO MONHOe MpusieraHne OTC/IOMKN
HenposnuTenua, ocTpoTa 3peHua 0,9-1,0.

Cybnoporosoe MWKpPOVMMY/IbCHOE Nla3epHOe BO3[AeNCTBME He OKa3blBaeT MOBPEeX-
Jatollero BANAHMA Ha KneTku PI3. KpaTKkoBpeMeHHble nMMynbCbl ANOAHBIX J1a3epoB, Mo
OaHHbIM FMCTONOMMYECKNX UCCIIefOBaHNI, BbIABUAN He3HauuTenbHble nsmeHeHusa Pr13
ceTyaTku. B cpaBHUTENbHOM MccnefoBaHMM 3bdeKTa nazepHon GoToKoarynaLmm MUKpo-
UMMYSIbCHBIM AVWOAHBbIM N CTaHAAPTHLIM apProHOBbIM Nla3epoM Y MaLMEHTOB C OCTPOW
dopmoin LUICX 6b110 NoKasaHo, UTO BOCCTAHOBJIEHWE OCTPOTbI 3pEHIA, KOHTPACTHOW UyB-
CTBUTENIbHOCTM 1 OTCYTCTBME NapaLeHTPasbHON CKOTOMbI Bbile MPU IeYEHNN MUKPOUIM-
nynbCHbIM Nazepom [19].

HecmoTpa Ha MHOroo6pasue npumeHsaemblx meToaunk B neyeHun LICX Henb3a nsbe-
XaTb peungneoB 3aboneBaHNA 1 XPOHU3aLMM NaTONOrMYecKoro npouecca. XpoHuye-
ckoe TeyeHune LICX, xapaKkTepusylolleeca HapyLLeHneM LenoCTHOCTU CTPYKTYP XOpuro-
peTUHaNbHOro KOMMneKca, NpUBOANT K HEMOTHOMY BOCCTaHOBEHNIO GYHKLNIA Henpo-
CEHCOPHOWN CeTYaTKM CO CHUXeHneM GyHKUMOHaNbHOro pesynbrata y AaHHOWM rpynmnbl
naumneHTos [2].

InuTenbHOCTb OTCNONKM HelpoanuTenua npu LICX BnnsaeT Ha usmeHeHua ¢oTtopeLen-
TOPOB M BOPCUHOK KNIETOK NUrMeHTHOro anutenus. Mpun 4aBHOCTW OTCNONKM HENPOINN-
TenuaA 6onee 6 Hepenb CO CTOPOHbI GOTOPELIENTOPOB OTMEYAETCA OTEK U UX anbTepaLus.
B nccnepgoBaHmAX NoKasaHo, UTO NaUMEHTbl C OTCNONKON Henpoanutenuna B 70% cnyyaes
UMEIOT LWAHC BEPHYTbCA K HaYanbHOM OCTPOTE 3peHMsA, eC/iv OTC/IONKa COXpaHAeTCA He
6onee 6 Hepenb. VimeHHO NosTOMy Lienecoobpa3Ho nposefeHWe Gonee WaaaLero neye-
HUWA B MaKCUManbHO paHHue cpoku [19, 25, 33, 40].
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LleHTparnbHas cepo3Has XOPUOPETUHOMNATIA: 0630p COBPEMEHHBIX METOAOB NIeYeHUs
1 UX KNUHUYeCKol 3G deKTUBHOCTN

TakuM 06pa3om, Heo6X0AMMOCTb aKTUBHOTO federuns LICX, BHeapeHne HOBbIX 6e30-
NacHbIX METOAVK, HamnpPaBeHHbIX Ha YCKOpeHVe pe3opoumn cyOpeTrHanbHOM XXUAKoCTy,
He BbI3blBaeT COMHeHWN. Ha cerofHAWHNIA AeHb CYLLeCTBYIOT XOPOLLO pa3paboTaHHble an-
ropUTMbl ANA BEAEHWS NALMEHTOB C KNTAaCCMUYECKON OCTPOii GOpPMON LIeHTPasbHOM cepo3s-
HoI XopuopeTHonaTtn. OAHAKO Tepanua XPOHUYeCcKon GopmMbl STOro 3abonesaHnsA No-
npexHemy npegcTaBnseT coboi COXKHYI0 3afauy U Bbi3blBaeT MHOTO CMOPOB. Tekywme
MeToAbl eyeHunsn xpoHudeckoi LICX nmeloT cBov HEAOCTaTKN 1 LEMOHCTPUPYIOT PasHyio
a¢dekTBHOCTD. CylecTBOBaHME CTYYaeB, YCTONUMBBIX K Tepanuu, TpebyeT fanbHenwe-
ro Hay4YHOro U3yUYeHUs N KNIMHUYECKNX NCCnefoBaHuin. MepcnekTBHbIM HanpaBneHnem
ABNAETCA pa3paboTKa KOMMIEKCHbIX MOAXOAO0B K nedeHuio LICX.
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Pesiome

Llenb — npeactaBuTb KNMHNYECKMI CllyYam «<Mosyallen» COYeTaHHOW XOP1opeTMHANIbHOMN
naTosiorum — Hegyca xopuowngeu 1 GoKanbHON xopuonganbHom skckasaumm (OX3).
OnvcaH pepKnin KIUHUYECKMIA CJlydall NaToNiormm CocyamcTon obonoukm rmasa c bec-
CUMMTOMHbIM TeyeHueM. MaumeHTy Gbina npoBefeHa MybTUMOZAaNnbHaA 0dTanbMoNoru-
yeckas MArHOCTVKA, BKNOUYaLWas GrIOMUKPOCKONKIO Ha LesieBOI flamre, OCMOTP ras-
HOro fiHa C QyHAYC-IMH30M, LiBeTHOe hoTorpadupoBaHue rasHOro AHa, yibTPa3ByKOBOE
uccnepoBaHue (B-ckaH), ONTUYECKyl0 KOTepeHTHYI ToMorpaduio U ONTMYECKytlo Kore-
PEHTHYIO TOMOrpaduio B aHIMOPEKMME.,

B npepcTtaBneHHOM KAMHMYECKOM CJlyyae y MaumeHTa, He MMEIOLLEro »anob Ha CHuXe-
Hue 3peHus, Obin BbisIBNEH HEBYC Xxoprouraeu, codetaowminca ¢ ®X3. Heryc umen vetkue
Kpas, dKpaHMPOBaJ HMXKeNnexalyne CTPYKTypbl Ha OMNTUYECKOW KOrepeHTHOW TOMOorpa-
bun, NMen KapTUHY yCUNIEHMA COCYAMCTOrO pUCyHKa Ha aHrno-OKT. BbiaBneHHaa OX3
6bls1a Herny6oKoW 1 pa3BuUIacb Ha GOHE NAXMXOPOULHOTO COCTOAHUS.

MpencTaBneHHbIN HaMK KITMHUYECKUIA CllyYai ABnseTcA peakolr odTanbMONormyeckon
natonoruei. B nutepatype Hamm HalleHO TOJIbKO OHO COOBLLEHMNE O ABYX KITMHUYECKMX
Cnyyasax couYeTaHNA XOpPMOoMAanbHbIX HeBYcoB ¢ X3 1 NONMNOBUAHOW XOpMOUaanbHON
HeoBacKynsapusauuen. HecMoTpa Ha 6eccMMnToMHOe TeueHVe 3aboneBaHuMs, NauueHT
HY>KAAeTcA B AMHAMMYECKOM HabNoAeHnM Af UCKIIIYEHNA Pa3BUTUS OCJIOKHEHWI U
nporpeccrpoBaHmnA NPoLEeccos.

KnioueBble cnoBa: KNVHUYECKWI Ciyyaid, poKasibHas XopuongarnbHas dKCKaBaLus, He-
BYC XOprionaen, onTryeckas KorepeHTHas ToMorpadus, MUrMeHTHbIN SNUTENNN CETYATKMY,
NaxmxopoungHoe CoCToAHNe
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Abstract

Purpose. To present a clinical case of a combination of choroidal nevus and focal choroidal
excavation (FCE).

Materials and methods. Describes a clinical case of a patient with a choroidal nevus
and FCE, who underwent multimodal ophthalmological diagnostics, including slit-lamp
biomicroscopy, fundus examination with a fundus lens, color fundus photography,
ultrasound (B-scan), optical coherence tomography (OCT) and optical coherence
tomography angiography (angio-OCT).

Results. Inthe presented patient, who had no complaints, a choroidal nevus was identified,
associated with FCE. The nevus had sharp margins, shielded underlying structures on OCT,
had an enhanced vascular pattern on angio-OCT, the detected FCE was shallow, and the
patient was diagnosed with a pachychoroid condition.

Conclusion. The clinical case we presented is a rare ophthalmological finding; in the
literature, we found only 1 report from 2020 about two clinical cases of a combination of
choroidal nevi with FCE and polypoidal choroidal neovascularization (PCN).

Keywords: clinical case, focal choroidal excavation, choroidal nevus, optical coherence
tomography, retinal pigment epithelium, pachychoroidal condition

B BBEOEHWE

DokanbHasa xopromnpanbHaa skckaBauua (OX3) — nokanbHasA 3KCKaBaUMA Xopuongeun
6e3 cKnepanbHOW 3KTa3unK, 3aaHen cTaduoMbl U APYrMX COCTOAHUIA, XapaKTepu3ytoLla-
ACA UCTOHYeHMeM xopuoungen. 3aboneBaHne ANArHOCTUPYETCA NpY NPOBEAEHUN ONTU-
yeckon KorepeHTHol Tomorpadun (OKT) y naumeHToB, B TOM Unciie MMEIOLUX XOpoLune
3puTenbHble GYHKLUM N HEU3MEHEHHYIO NMPW BUOMMKPOCKONUK ceTyaTKy. B nutepatype
HaMu HaJEeHO TONbKO OAHO COOBLUEHME O ABYX KIMHNYECKMX CllyYasx COYETaHUA XOPUO-
naanbHbix HeByco ¢ MX3 1 NoNMNOBUAHON XOpronaanbHON HeoBacKynapu3saumen (MXH)
[1]. Bnepsble ®X3 6bina onucaxa Simhaee D. ¢ coasr. B 2006 . [2], a HeMocpeACTBEHHO CO-
BPeMeHHbIi TepMuH 6bi1 BBefeH Margolis R. ¢ coast. B 2011 1. [3]. Ha cerogHsWHUNA aeHb
3TMONOrA 3TOro COCTOAHUA [0 KOHLA He 13y4eHa, MPUHATO CYMTaThb, YTO NpoLiecc ABNA-
eTca nanonaTtnyeckum. CornacHo nutepaTypHbiM AaHHbIM, OX3 valle ABnAeTCA O4HOCTO-
POHHeN NaTosiormein n MoXeT ObITb CBA3aHa C 3a601eBaHUAMY NAXNXOPOVAHOIO CNeKTpa.
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KnnHnuecknin cnyua|7|: coYyeTaHne HeByCa xopuoungen n d)or(aanon XopuonganbHOM sKCKaBaLum

OnwucaHbl cnyyam codetanma OXD ¢ Apyroi conyTCTBYOLEN XOpMOpeTUHaNbHOM NaToso-
rmemn: c xopmonganbHom HeoBacKynapusayuen [3, 5], nonnnosugHom xopnonganbHom Ba-
cKynonatuen [6, 7], ueHTpanbHON cepo3Hon xopuopeTtnHonatuen [8-10] n aHomanmamn
nurmeHTHoro anutenua cetyaTku (M3C), HanommHaowmMm gpy3bl [11].

B KJIMHUYECKUW CNYYAN

Hamu npoBefeH peTpoCneKTMBHbIN aHanu3 KINMHUYECKNX AaHHbIX NalueHTa C HeBy-
com xopuoungen n OX3, KoTopomy 6bina BbINONHEHa MynbTUMOAanbHasA odTanbmMonoru-
yeckas AMarHOCTMKa, BKoYaa 6UOMUKPOCKOMNMIO Ha LenieBON amne, OCMOTP FasHoro
OHa ¢ dyHayc-nuH30M, LBeTHoe doTorpadupoBaHue rnasHoro AHa Ha GyHayc-kamepe
Eidon, ynbTpa3BykoBoe uccrnefoBaHue (B-ckaH), ONTMYECKyl0 KOrepeHTHYI TOMOrpa-
ouio (OKT) m onTuuyeckyro KorepeHTHyilo Tomorpaduio B aHruopexume (aHrno-OKT)
Ha OKT-Tomorpade REVO.

MauwueHT A., MmyumnHa B Bo3pacTe 41 rofa eBponeonaHoi packl (Caucasian), 6bin Ha-
npasfieH B OTAeneHne nasepHon Mukpoxmpyprum Y3 «10-a TKb» gna ocmotpa rnasHoro
[Ha ¢ dyHayc-nmH30l. Ha MOMeHT ocMoTpa »Kanob He npeabABnsAn, HO Npu 6onee rny6o-
KOM OMnpoce OTMETWS1, UTO 3PEeHUE Ha NTIEBOM /a3y OblI0 CHUXKEHO B TEYEHMNE HECKONbKIMX
NeT, HO He AOCTaBAANIO HUKAKOro anckomdopTa, K odTanbmMonory no sTomy Bornpocy pa-
Hee He obpalyanca. Co OB NauKeHTa, BO BPeMs MiaHOBOro MeANLIMHCKOrO OCMOTpPa Ha
paboTe (BOEHHOCNY KAL) OblNK BbIABNEHbI U3MEHEHWA Ha FMa3HOM [IHE B JIEBOM Ffasy.
ComaTtunyeckn 300pOoB, ansiepruu, onepauun, Npuem ekapCcTBeHHbIX NpernapaTos — OTpU-
LaeT, HacNeACTBEHHbIV U OHKONIOTMYECKNI aHaMHe3 He oTAroleHbl. BpegHble npuBbIy-
KN — oTpuuaeT. PaHee 3aHMMancAa B CNOPTMBHON CeKUMM NO pyKonalHomy 6010, cepbes-
Hble TpaBMbl OTPULAET.

Mpwu o6cnegosaHmm: Vis OD/OS = 1.0/0.7, He KOpPUTrMpYyeT, BHYTPUria3Hoe AaBreHne
B Npefenax BO3pacTHON HOPMbI.

Mpu npoBefeH BOMUKPOCKONWM NepeaHero oTAesa Ha LWenesor namne: oba rna-
3a CNOKOWHbI; MPUAATOYHbIV annaparT rnasa 6e3 0CobeHHOCTEN; KOHBIOHKTMBA — YMCTas,
OT[eNAeMOro HeT, poroBuLa Npo3payHan; nepeHAa Kamepa cpefHeli rnybuHbl, Bnara
npo3payHan (onanecueHuus 0; BocnanuTenbHbIX KNeTok HeT (0)); pagy»kHasa obonouka u
3pauyok — 6e3 ocobeHHOCTen, AnamMeTp 3payka 3,0, 3pauky paBHOBENMKME, peakuma Ha
CBET XMBas; XPYCTaNnKN NPo3payHble.

Mpu ocmoTpe rnasHoro AHa ¢ GyHAYC-MNMH30M (OCMOTP BbINONHEH B YCIIOBUAX Meau-
KaMeHTO3HOro Muapuasa): ANCKM 3puTesibHOro HepBa Ha 060X rnasax 6negHo-po30BbIe,
Kpyrible, UeTKME; UMeeTCA NOABMKHAA yMepeHHas JecTpyKuna cteknosuaHoro Tena (CT)
B JIEBOM [/1a3y, COCYANCTbIA PUCYHOK 6e3 0cobeHHOCTel, COOTHOLLEeHNE AnameTpa apTe-
pun/BeHbl cOCTaBnAeT 2/3, UTO COOTBETCTBYET BO3PACTHOM HOopMe. B MakynAapHon 30He
npasoro rnasa pednekcbl ocnabneHbl, neBoro — umeetca cyb- n napadboBeoNAPHO ru-
NepnurMeHTUPOBaHHBIN OUar C YeTKUM KOHTYPOM HernpaBuiibHON «3Be3a4aTol» Gopmbl,
6e3 BUAUMBIX 3KCCYAaTMBHO-FemMopparnyecknx AsfeHni, 6e3 npoMmMHeHUUn, oTMeyaeT-
CA HeyeTKOoe C »KenToBaTON OKPAcKoW MnepepacnpeaerneHne nurmeHTa cybdoseonsapHo.
CeTuaTKa BO BCeX OTAenax Npuexut, Ha 0b6oux rnasax UMeeTca Kak XopuopeTrHanbHas
nepudepuryeckas guctpodusa, He TpebyioLLan Na3epHOro neyeHus, Tak 1 oyaru pacnpo-
CTPaHeHHOI BUTPEOXOPUOpPETUHANbHON Anctpoduy, Tpebyiowme npodunakTmyeckomn
H6apbepHol NlazepKoarynaumm, Kotopas 6bisia BbINOMHEHa Noc/e NoANMCaHUA NaLeHToOM
nHopmMmpoBaHHoro cornacusa. Mpoueaypa npoLuna nnaHoBo, 6e3 0CNOXKHEHWI.
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B cBA3M C HAaAEHHbIMW N3MEHEHNAMN B MaKyIAPHOW 30HE MPUHATO pelleHmne o pac-
LWIMPEHUN AMArHOCTUYECKMX 06cnefoBaHM AnA YTOUHEHUA STUONOMMMA U NMOCTaHOBKU
amarHosa.

BbinonHeHo LBeTHoe doTorpadupoBaHme rnasHoro AHa Ha dyHayc-kamepe Eidon
(puc. 1, 2), cTpykTypHOe 1 aHrno-OKT makynapHOW 30HbI 1eBoro rnasa Ha OKT-Tomorpade
REVO. MpaBbli rnas — CTPYKTypa CNOEeB CeTYaTKu CoxpaHeHa, oTmeyvaetca auddysHoe
yTonLeHme xopuongen 1o 419 MKM B NnapadoBeonapHoi 30He 3a cueT cnos Catnepa, uto
COOTBETCTBYET MAXMXOPOULHOMY COCTOAHMIO (pUC. 2). ToNLWMUHA LeHTpanbHOW 30HbI CeT-
YaTKKM NPaBoro rnasa cocrtaBuna 243 Mkm; o6beMm LIeHTPaNbHOWM 30HbI CeTYaTKM NPaBoro
rnasa- 7,92 mv3.

Puc. 1. LiBeTHoe ¢poTorpadmpoBaHue rnasHoro fHa (3agHero nonioca) NpaBoro 1 1IeBOro rnasa Ha
JyHayc-kamepe Eidon
Fig. 1. Color photography of the fundus of the right and left eyes using an Eidon fundus camera

Puc. 2. LiBeTHoe ¢poTorpadupoBaHime MaKynApHON 30HbI JIEBOTO rnasa Ha pyHayc-kamepe Eidon
Fig. 2. Color photography of the macular zone of the left eye using an Eidon fundus camera
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Puc. 3. OKT MZ OD (3D, multi B-scan 10x10 mm): cTpyKTypa cnoeB cOXpaHeHa, naxuxopoug,
Fig. 3. OCT MZ OD (3D, multi B-scan 10x10 mm): layer structure preserved, pachychoroid

CrpyktypHoe OKT neBoro rnasa BbisiBUno cy6- 1 napadoseonsapHo OX3, nokasbHble
[ereHepaTVBHble MHTPapeTMHaNbHble NoNoCTH, HepaBHoMepHoCTb M3C (yyacTku yTon-
LeHNA YepefoBannCb C yyacTKamy ero aTpodpuueckmx U3MeHeHwui), YTo COOTBETCTBO-
Baso oyaram nepepacnpeneneHnsa NUrMeHTa, JaloLmX XenToBaTblll OTTEHOK NPy OCMO-
Tpe ¢ dyHayc-nuH30M. B BepxHel napadoBea onpegenanca runeppednekTUBHbIA ovar
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Puc. 4. OKT MZ OS (3D, multi B-scan 3D 10x10 mm): cy6- n napadoeonsapHo ®X3, nokanbHble
WHTpapeTuHanbHblie nonoctn/gedektbl B H3C, HepaBHoMepHocTb M3C (c He6onbWMMY
aTpodunueckummn n3MmeHeHNAMI), B BepXxHeil napadoBea runeppedneKTUBHbI oyar B xopuouaeu,
3KpaHUpYOLMIA HKeNexallyue CTPYKTYypbl, axnxopoung

Fig. 4. OCT MZ OS (3D, multi B-scan 3D 10x10 mm): sub- and parafoveal focal choroidal excavation, local
intraretinal defects, unevenness of the RPE (with slight atrophic changes), in the upper parafovea a
hyperreflective focus in the choroid, shielding the underlying structures, pachychoroid
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Puc. 5. AHrmo-OKT MZ OS (Angio Wide 6x6 mm) - noKanbHoe ycuneHne cOCyANCToro pucyHka B
npoekuuu runeppe¢dpneKTUBHOro oyara B xopuongeun B BepxHeii napadoBea, 6e3 gaHHbix 0 XHB

Fig. 5. Angio-OCT MZ OS (Angio Wide 6x6 mm) - local enhancement of the vascular pattern in the
projection of the hyperreflective focus into the choroid in the upper parafovea, without evidence of CNV

Xxopuonzen, 3KpaHUPYIOLWMIA HUKeNexXalume CTpyKTypbl. [laHHOoe obpa3oBaHue notpe-
60Basio BbINONHeHUA aHrMo-OKT, npu NpoBefeHUN KOTOPO BbISBNIEHO JIOKallbHOE YCu-
NeHne CoCyanCTOro pUCyHKa B Npoekumn ovara, 6e3 gaHHbIX O XopronaanbHON HeoBa-
ckynapusaumm (XHB) 1, Tak e Kak 1 Ha npaBoM rnasy, otMeyvanock andodysHoe yTonue-
H1e Xopuongeu, YTo NOATBEPKAAN0 NaXMXOPOUAHbBIV CnekTp 3aboneBaHnA y NaumeHTa
(pwnc. 4, 5). TonwmHa LUeHTpanbHOM 30HbI CETYATKK JIEBOrO rfa3a coctaBuia 211 MKM, 06b-
€M LieHTpasibHOWN 30Hbl CETYATKM NIEBOTO rnasa — 7,66 Mm>,

MauneHTy BbINONHEHO YNbTPa3BYKOBOE UCCNefoBaHNe 060MX rnas: rnasHble A61oKu
npasubHoOW GopMbl, 060NIOUKN NpUNEXaT, UMeeTCA NOABMXKHAA YMepeHHas fecTpyKuua
CTEKNIOBUIHOTO Tesa, bonee Bblpa)eHa Ha JIeBOM rnasy, JaHHbIX O Han4mMm HoBoobpazo-
BaHWA HeT.

Mo pe3ynbratam NpoBefeHHbIX 06CefoBaHMI BbICTaBeH AnarHo3: ¢dokanbHas Xo-
puonganbHasa 3KCKaBaL s, HEBYC XOpUouUaen NeBOro rnasa, BUTPeOXopropeTMHabHasn
nepudepmryeckas guctpodus ceTuaTk 060mx rnas (nasepkoarynmpoBaHHas); Naxmxopo-
WNAHOe COCTOoAHVEe 0bounX rnas.

MauneHTy faHbl pekoMeHaauun: AnHaMmyeckoe HabnogeHne odbTanbMosIOrom, camo-
KOHTPO/b OAVH pa3 B MecsL, C UCMONb30BaHNEM TecTa AMCNepa, KOHTPOJIbHBIN OCMOTP
rnasHoro Ha ¢ dyHayc-nnH3om, B-ckaH, OKT M3 n ¢poTopernctpaums rnasHoro gHa B gu-
HaMuKe — yepe3 6-8 mMecALeB Npu OTCYTCTBUU »Kanob 1 n3mMeHeHWin, fanee 1 pa3 B rog.
JleyeHune Ha MOMEHT OcMOTpa He TpebyeTcA.
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B ObCYXIOEHWE

CornacHo nutepatypHbiM AaHHbIM, OXD NpucyTCTBYeT NpU Pas3fiUYHbIX XOPUOPETU-
HanbHbIX 3aboneBaHKAX, BKNoUYas 3ab0seBaHMA NaXMXOPUOVAHOIO CreKTPa, BO3PacTHYO
MaKyApHYIo flereHepaLunio 1 BocnanutesibHble 3aboneBaHna, Takne Kak CUHAPOM MHO-
XecTBeHHbIX 6enbix Touek, MynbTudOoKanbHbIN xopruonanT n 6onesHb Morta — Koaxarm —
Xapagbl. OgHako ®X3 MOXHO AMArHOCTMPOBATb M KakK WU3OMMPOBaHHYK MATONOrMio C
nomoupbto cTpyktypHor OKT. B HacToAlee BpemA HET efMHOro MHEHUA OTHOCUTENBHO
TepMUHonornu, ncnonbsyemoi ana auddepeHumnposku X3 ¢ xopropeTnHanbHbIMU 3a-
6oneBaHNAMYU 1 6€3 HUX. YUNTbIBAA HEACHYIO NPUYMHHO-CNeACTBEHHYI0 cBA3b, OXD Ge3
XOpUuopeTrHanbHbIX 3aboneBaHnii Ha3biBalOT U30MPOBAHHOWM, @ COMPOBOXAAtoLLyoCA
OPYrMU XOPUOPETMHaNbHbIMY 3a60/1€BaHUAMUN — OCIOXHEHHON.

NHTepecHo, uto Ao 82% 3KcKaBauuin HabnogatoTca nog ¢poBea. 3To MOXeET ObiTb 06b-
ACHEHO BbICOKOW MOTPEOGHOCTbI0 CETUYATKM B KUCIOPOAE U OTHOCUTENBHOW FMMOKCKEN,
BbI3BAHHOW aHaTOMMYeCKON 0CO6eHHOCTbIO KpOBOOOpaLLeHNA ceTuaTku B cybdpoBeonsap-
HoW 30He. [1o JaHHbIM NUTEpaTypbl, ocioXHeHHasAa XD npeacTaBneHa 6onbLuel WPUHON
3KCKaBauuu, YeM n3onnpoBaHHas. NpeanonaraeTca, 4to 6onbLIAA WMPKHA SKCKaBaLmm,
conpoBoXxatowasnca 6onee TAXKeNbIMA N3MEHEHUAMN B OcHoBe komniekca M3C / mem-
6paHa bpyxa n nocneayoWUMK HapyLLEHMAMM BHELLIHETO reMaTopeT1HaNbHoro 6apbepa,
yBeMYnBaEeT BEPOATHOCTb XOPMOPETUHANbHBIX 3ab0eBaHuUi B 3TUX rnasax. BoamoxHo,
LIMPUHA SKCKaBaLMW ABNAETCA pellaowmMm GakTopom prcka BOSHUKHOBEHNA 3abonesa-
HUI GOBEONAPHON 30Hbl.

CywwecTByeT Heckonbko Knaccubukaumin OX3 c mopdonornyeckon Toukm 3peHus: OX3
enAaT Ha ABa Tvna: conforming-type (Tvn 1) — npu KoTopom doTopeLienTopbl, HECMOTPA
Ha Hannume 3KcKaBauumm, NNoTHo npuneratoT K M3C, n non-conforming-type (Tvn 2) — kor-
na oTopeuenTopbl 1 nognexawmin MC B 30He 3KCKaBaLUM pasaenieHbl rmnopednekTne-
HbIM cy6peTrHanbHbIM NpocTpaHcTBoMm [3]. CornacHo apyron knaccmoukauumn, OX3 genat
no ¢opmam: KoHycoBugHasA (cone-shaped) — ¢ MeHee BblpaXXeHHbIMUN aTPOdUUECKNMM 13-
MeHeHUusMY; YaweobpasHas (bowl-shaped) - ¢ HepaBHOMepHbIM noBpexaeHnem M3C n
aTpoduyeckummn nameHeHnamm [14], n cmewarHom (mixed) ¢popmbl. XapakTepHbIM Npu-
3HaKOM XOpuouaanbHON 3KCKaBaLmm Npr opTanbMocKkonmm ABnaTcs aHomanum MN3C B
BMAE KPYINoro nnn BepeteHoobpa3HOro XenToBaToro oyara.

HeByc xopuoungen — nobpokayecTBeHHasa MenaHoLUMTapHas Onyxofb, 4YacTo ABNAETCA
6eccMMNTOMHON ClyYaliHOW HaXOAKoW Npu MaaHOBOM OhTasibMONOIMYECKOM OCMOTPE,
06bIUHO XOPOLLO OYepUEHa 1 MEET XapaKTepHyto NMrmeHTaumio. PacnpoctpaHeHHOCTb
XopuonganbHoro Hesyca cpeau B3pocnoro HaceneHua CLUA ctapwe 40 net coctaBnaet
4,7% [12].

B onvcaHHOM Hamu cnyyae gMarHOCTMPOBaHa OAHOCTOPOHHAA OX3 2-ro Tuna (non-
conforming), yaweo6pasHoi (bowl shaped) dopmbl, coueTtatolascsa ¢ HEBycomM xopuo-
naen n naxmxopougom. CAsb C fpyron odrtanbMoniornyeckomn (BKYan TpaBmbl rnasa,
BOCManeHuA/XxopnongunTbl U T.4.) U CUCTEMHOW NaToNoOrnen He yCTaHOBEHa.

PekomeHpyeTca nposoanTb AnddepeHUranbHbIi AMarHo3 ¢ NoCTTPaBMaTUYECKAMU
nsmeHeHusa MN3C n xoprongew, T. K. B pAge c/iyvyaeB Nocsie TAXKENbIX KOHTY3UN r1a3Horo
A6n0Ka BO3MOXXHO pa3BuTMe PyOLIOBbIX U3MEHEHUI XOPUOWAEN C YYacTkaMm aTpodum
M3C nnm NoKanbHbIX YYaCTKOB OTIIOKEHWNA MUIMEHTA Ha Ma3HOM AHe, HaNmOMUHALWMX
n3meHeHua npy OX3. OgHako B aHaMHe3e Y NauueHTa oTcyTcTByeT MHbOPMaLMA O KOHTY-
3UAX r1a3a 1 YepernHo-mMmo3roBblX TpaBmax.

«OdTanbmonorua BoctouHas EBpona», 2025, Tom 15, N2 1 109

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




KnnHnuecknin cnyqa|7|: coYyeTaHne HeByCa xopuoungen n (I)OKaﬂbHOVI XopuonganbHOM sKCKaBaLum

B oTHOLWeHWY NporHo3a B onNucaHHbIX B uTepatype cnydasax OX3 umeet oTHocHTe N b-
HO cTabunbHoe TeyeHre. HeByc xopuronaen Toxe NMeeT yalle 6naronpuATHbIA NPOrHO3,
TaK KaK Y Hero HuU3Kui puck (<1%) anokauectseHHon TpaHcdopmauuu [4]. Mo coBpemen-
HbIM AlaHHbIM, GaKTopamuy pucka TpaHcdopMaLMn HeByca B MeNnaHOMY ABAAIOTCA TONLU-
Ha HoBOOGpa3oBaHUA 6onee 2 MM; Hanuune CybpeTUHANbHOW XULKOCTW; HaNnyme CMm-
NTOMOB BCMbIWeK / NNaBaloWmMX NATEH / HEYETKOro 3peHNA; Hannume opaH>KeBoro nmno-
byCcUMHOBOro NMrMeHTa; PacnonoXKeHne Kpas HeByca Ha PacCToAHUM MeHee 3 MM OT AnC-
Ka 3puUTeNibHOro HepBa; YNbTpa3ByKoBasa NycToTa Npu B-ckaHMpoBaHUK; OTCYTCTBUME rano
n otcyTcTBMe Apy3. Mpy Hanuuum Tpex nnu Gonee N3 nepeuncrieHHbIX GakTopoB puUCKa
BEPOATHOCTb TpaHchOpMaL UM B MenaHoOMy B TeueHue 5 net coctasnaeT 6onee 50% [13].

B 3AK/THOYEHUE

Hannune y naumeHTa Kak U301IMPOBaHHOMN, Tak 1 ocnoxHeHHon OX3 ABnAeTcA noka-
3aHMeM K AUHAMUYEeCKOMY KOHTPOJIO 3a cocTosHMeM ceTyaTkn. Ocoboe BHUMaHKe CTo-
UT yaenaTb ncknodeHnto popmmposaHma XHB, Tak Kak pycKu ee pa3BUTMA YCUINBAIOTCA
NaxnxopouaHbIM COCTOAHNEM COCYAUCTON 060NTIOUKM FNasa y NauneHTa, U paclipeHnto
3KCKaBaLum Kak GakTopy, CnocobcTBytoLLeMY Pa3BUTHIO JPYro XOpuopeTHaNbHOM na-
Tonorun. Kpome Toro, Heo6XxogMmo NCKNoYaTb PUCKK TpaHchopMaLnmn HeByca Xoprou-
en B MeNaHomMmy.
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I'IepCOHan n3aunAa cye3o3aMecTuTes bHOW TEPaANnn

KOHGNUKT MHTEpecoB: He 3asiBnieH.

BKnap aBTOpPOB: BCE aBTOPbI BHEC/IV CYLLECTBEHHDI BKIA B CO34aHNN CTaTby.

QUHaHCMPOBaHIe: HUKTO 13 aBTOPOB He MMeeT GHAHCOBOM 3aHTEPECOBAHHOCTY B NPEACTABEHHbIX MaTepranax unu me-
ToAax.
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Pesiome

B pagy MHOrouncneHHbIX HanpaBieH MeNKaMeHTO3HbIX METOAOB fleYeHNA NauneHToB
C CMHAPOMOM «CYXOrO rfa3a» BefyLylo poib UrpaeT cie3o3amecTutenbHan Tepanua. OHa
CNYXWUT NepBOu NIMHNEN, CTapTOM fieYeHNA 1 3aTeM CyLLeCTBEHHO AOMOJHAET NPOBOAM-
Mble TaKMM MauMeHTam nevyebHble MeponpuAaTus. CerogHa Hanbonee 3¢pEeKTMBHLIMUN 1
NOTOMY CaMbIMU PaCcNpPOCTPAHEHHbIMM ABAAIOTCA NpenapaTtbl HA OCHOBE rManypPOHOBOM
KncnoTbl. C yueTom BO3MOXHOCTEW BKITIOUEHMSA B COCTAB TakUX MPenapaToB CybcTaHLui,
obnagatoLwmx AONONHNUTENIbHBIMY 3bdeKTamn (GeKCnaHTEHONA — AN CTUMYMALUN pena-
paTVIBHOW pereHepaLuu, Tperanosbl — Ajis GonpoTeKUMM SMUTENNS POTOBMILbI B YC/IOBU-
AX €ro BbICYLUIMBAHWA 1 P.), BO3MOXHOCTU CN1€303aMeCTUTENbHON TEPANUMN 3HAYNTENIbHO
pacwupunuco. Komnanmen «Conodapm» BbinyLleHa IMHENKa NpenapaToB «MCKYCCTBEH-
HoW cnie3bl» [MNaH®, OCHOBaHHbIX Ha 6eCKOHCePBAHTHbIX pacTBopax 0,18%-Horo 1 0,3%-
HOrO HaTpWA rManypoHaTa, BKnovawmx 2%-Hbll geKCnaHTeHon 1 3%-Hylo Tperanosy.
Mpu 3TOM AOCTaTOYHO WMPOKKIA BbIOOP Clie303ameHuUTenen nuHenkn MmnaH® nossonsaert
OpPMEHTUPOBATb Bpaya Ha Ha3HaYeHne KOHKPETHOro 13 NATU TakMX NpenapaTos, NO3BO-
NAOLWEro KOMMEHCMPOBaTb POrOBUYHO-KOHbBIOHKTUBAJSIbHBIN KCEPO3 NMpU Ka)Kaou ero
KNnrHn4yeckon popme.

KnioueBble cnoBa: CMHAPOM «CYXOro rnasa», MeguKaMeHTO3HOoe fieueHune, npenapartbl
«UNCKYCCTBEHHOW Cie3bl»
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Abstract

Among the numerous directions of drug treatment of patients with dry eye syndrome, tear
replacement therapy plays a leading role. It serves as the first line, the start of treatment
and then significantly complements the treatment measures carried out for such patients.
Today, the most effective and therefore the most common are drugs based on hyaluronic
acid. Taking into account the possibility of including substances with additional effects
in the composition of such drugs (dexpanthenol - to stimulate reparative regeneration,
trehalose - for bioprotection of the corneal epithelium in conditions of its drying, etc.),
the possibilities of tear replacement therapy have expanded significantly. The Solopharm
company has released a line of "artificial tears" Gilan®, based on preservative-free solutions
of 0.18% and 0.3% sodium hyaluronate, including 2% dexpanthenol and 3% trehalose.
At the same time, a fairly wide selection of tear substitutes from the Gilan line allows the
doctor to be guided in prescribing a specific one of the five such drugs, which allows
compensating for corneal-conjunctival xerosis in each of its clinical forms.

Keywords: dry eye syndrome, drug treatment, artificial tears

B BBEJAEHWE

JleueHne NauMEHTOB C CMHAPOMOM «CYXOrO Ffa3a» B HacToALlee BPeMA BK/IOYAET B
cebsi pag HanpaBneHUN, NMELLMX Kak NAaTOreHeTUYeCKyo oprieHTaumio (puc. 1), Tak n
3TMONOrMYeCKy HanpaBneHHOCTb [1].

BmecTe C Tem, HECMOTPS Ha JOCTAaTOYHO LUMPOKUI NepeyeHb ieyebHbIX Meponpus-
TUI, NePBbIM 3TarNoMm JleYeHUA TaKUX NALMEHTOB CIY>KUT CJIe303aMeCcTUTeNbHaA Tepanus.
Kak nokasblBaeT KnmHmyeckaa npakTuka, MHCTUNALUAMUN NPENapaToOB «MCKYCCTBEHHbIX
cnes» 3a4acTylo U OrpPaHMUYMBAETCA NeYeHre NauMeHToB C CUHOAPOMOM «CYXOrO rnasa»
NErkou CTeneHu, B YaCTHOCTY, apTUGULMANbHON 3Tuonoruu. B oTHolweHnn 6onee Tsxe-
nbix popm CCT, Tem 6onee CUCTEMHOIO reHe3a, Clie303aMeCTUTESIbHYIO TEPANUIO TPAaULU-
OHHO JOMOJHAIOT NPOoYMe, MepPEeUYNCTIEHHbIE Ha PUC. 1 MeTOAbI TEPANEBTUYECKOTO 1 AaXe
XNPYpPruyeckoro neyeHus [2-5]. Tem He meHee npenapatbl «MCKYCCTBEHHOW Cre3bl», CO-
CTaBnAwLMe OCHOBY pacCMaTpUBAEeMOro HanpaBieHWA feyeHnsa NauneHToB C CUHAPO-
MOM «CYXOrO Fjla3a», U [O HaCTOSLLEro BPEMEHU SABNAITCA Hambonee UCMONb3yeMbIM,
6naropaps 3pHeKTUBHOCTU 1 LUMPOKOWN AOCTYMHOCTU, METOLOM JIeYEHN .

Kak 13BeCTHO, OCHOBOW TaKMX MpenapaTtoB CNyXaT ruapoduibHbie Gronornyecku
VHEpPTHbIE MONUMEPBI (3@ UCKITIOUEHNEM KaTMOHHbIX 3MYJbCUIA), PaCTBOPUMbIE B CJIE3HOM
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TMIMEHA BEK, TEMJ1OBbIE NMPOLIEYPbI,
JIEYEHVE OUNCOYHKLMU MEMBOMMEBBIX
KEJIE3, IPL, OMETA-3 U -6 MHXK,

«MCKYCCTBEHHbIE CJIE3bl» C IMMUOAMMU,
LIMKNOCMOPUH A, «MCKYCCTBEHHbIE CJTE3bl»,

OENbOAHTO, LIMKNOCMNOPUH A,
MEFOTRIPN T JOVKBA®OCOI, BAPEHUKINH,
OBTYPATOPbI C/IE300TBOAALLMNX
NyTEN

«NICKYCCTBEHHbIE CJ1E3bl»,
LIMKNOCMOPWH A, PEBAMUNIAA,

MKBA®OCOI
AYTOCbIBOPOTKA, LIMKITOCIIOPVH A, A ®

JINOUTETPACT, PEBAMUNNA

Puc. 1. HanpaBneHNA OCHOBHbIX TepaneBTUYeCcKNX MeponpUATNIA Mo CTaGUNn3aLmn NpeporoBNYHo
cnesHom nneHkm [1]
Fig. 1. Directions for the main therapeutic measures to stabilize the precorneal tear film [1]

NnSIeHKe 1 NoBbllWaLWMe ee CTabUIbHOCTb, @ NPU ee BblpaXkeHHOM aeduunte Ha ¢oHe
KpawnHe Taxenoro CCI — npakTuyeckn NOSHOCTbIO ee npoTe3supytowue [3]. B Hawen cTpa-
He 3aperncTprpoBaHbl 6onee 50 TaKMX COCTaBOB, B OOMbLUMHCTBE CBOeM GOPMasbHO OT-
HOCALLMXCA K CPeACTBaM MeANLMHCKOrO Ha3HaueHus.

CocTtaBbl COBpEMEHHbIX NpenapaTroB «MCKYCCTBEHHON cnesbi»

JIngepcTBO Cpeam NONMMEPHbIX OCHOB MpenapaToB «MCKYCCTBEHHOW Cnesbl» B MO-
cnefHve rogpl NO NpaBy NPUHAANEXUT rManypoHOBOW KNCNOTE, TOYHEe — ee HaTpUeBow
conu B KoHueHTpauwun 0,1-0,4% B BOgHOM pacTBope.

MpeumyLlectsa rmanypoHOBOMN KUCNOTbl B KaUeCTBE OCHOBbI Clle303ameHuTenen npe-
X[e BCEro 3aKJualTca B €e FMMrpoCKONMYHOCTUA (MOHM3MPOBAHHbIE KapOOKCWibHble
rpynnbl B NOIMMEPHON Lenoyke rmanypoHOBON KUCNOTbl MPUAAIOT el BbICOKYIO nonsap-
HOCTb U CMOCOBHOCTb 06Pa30BbIBaTb KOMMIEKCH OAHOBPEMEHHO C MHOFOYMCIEHHbI-
MM MOJIEKYIaMU BOAbI) 1 3aKOHOMEPHO XOPOLUMX YBAIAXHAIOWMNX POroBumLy CBOWCTBAX.
Bo MHOrom - elle 1 Ha NOYBe BbICOKMX MYKOMUMETMYECKNX KauyecTs, CMOCOOCTBYOLIMX
XOpOoLen UHTErpauumn cuiamm agresnn MoneKkysn rianypoHOBOW KUCNIOTbl C OCTaTKamu
BOAHO-MYLIMHOBOIO rena cie3How nneHKW. [pu 3ToM NponcxoanT TakKe KOHTaKT Mose-
KYN rManypoHOBOW KUCNOTbI C MMKOKANIMKCOM 3NUTENUA a3HON MOBEPXHOCTH, YTO CMo-
cobCTBYeT ANINTENIbHOMY YAepPXKaHMI0 Ha Hell npenapaTta NCKYCCTBEHHOM Cie3bl U Kynupo-
BaHWIO MPU3HAKOB Kcepo3a rna3Hon noBepxHocTu [1-3, 6].

Kpome Toro, rmanypoHoBas KncinoTta obnafaert ele pagom nonesHblxX, NpUMeHnTesNb-
HO K ee ponuv B NpenapaTtax «MCKYCCTBEHHOW Ce3bl», KauecTs: OMOCOBMECTMMOCTbIO, He-
WMMYHOI€HHOCTbIO, TUKCOTPOMHOCTbIO, @ TakXKe NPOTUBOBOCNANUTENbHON aKTUBHOCTbIO
[2, 3, 6-9]. B yacTHOCTW, NPUCYTCTBME B TKaHAX 3[4OPOBOr0 OpraHu3ma obecneymBaeT
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BbICOKYI0 61I0COBMECTVMOCTb rManypoHOBOI KUCIOTbI, @ TakXKe NpoLecchl ee nocneayto-
wen buoperpagaLmm B TKaHsX.

PaspylieHne mMexmoneKynapHbIX BOAOPOAHbIX CBA3e U rmapodobHbIX B3auMo-
[EeNCTBUIN C «BblpaBHUBAHMEM» MOMNEKYAPHbIX Lienoyek nop BO3AENCTBUEM CKOPOCTU
«cfBura» obecrneumBaeT pe3koe CHMXeHMe BA3KOCTM NPU MUraHum, Npeaynpexjatollee
CBA3aHHOE C MWUFaHUAMU «MOMYTHEHMe 3peHnsa» U 0bpa3oBaHMe OTNOXKEHWUI rnanypo-
HOBOW KMUCNOTbl HAa pecHuuUax. [na npumepa, nogobHaa TUKCOTPOMHOCTb CBOMCTBEHHA
BMCKO3/1aCTKaM, 6narofapsa KOTOPOW OHW 1 NOAyYMnn NpumeHeHue B oGTanbMoxupyp-
rmm [3, 101.

WNHrnbrpoBsaHe rmanypoHOBOW KNCNOTOW akTMBaLMM Makpodaros, AEHAPUTHbIX Kie-
TOK U BbIpaboTKM NPOBOCMANNTENbHbBIX LUTOKMHOB NEXUT B OCHOBE MPOTMBOBOCNANN-
TenbHoro s¢deKkTa paccmatpuaemor cybctaHumn [8, 9].

MN3BecTHO, uTo HONBILUMHCTBO MpenapaToB rMasypoHOBOWN KUCIOTbl MPOM3BOAATCA B
BMAE ee HaTPMeBOWN CONU — rmanypoHaTa HaTpuA, YTO MO3BONAET YBENNYUTb YCTONUU-
BocTb ['K k okumcneHuto [7]. Mpwu 3ToM paHee ObINO NOKa3aHo, UTo rManypoHaT HaTpuaA nme-
€T MeHbLUWIA MONEKYNAPHLIN BeC, MO3BONALMIA MOBLICUTb €ro MPOHWKHOBEHME B TKaH
1 61MoJOCTYNHOCTb, 0651afan B TO Xe BpeMsA NPaKTUUYeCKn TeMU e CBONCTBaMM, UYTO U
HaTMBHaA rManypoHOBas KNUCSI0Ta COOTBETCTBYIOLLEN MONeKynApHo Maccl [1, 7].

BmecTe ¢ Tem pa3BuTre GapMUHAYCTPUM B MOCNeHME FOAbl MO3BOMNIO CyLIeCTBEH-
HO YCOBEpPLUEHCTBOBaTb KOMMOHEHTHbIA COCTaB NpenapaToB «MCKYCCTBEHHOW Crie3bl».
B yacTHOCTK, Takne KOMMNO3ULUM CErofHA MOTYT BK/OUaTb MUMNUAHbIE KOMMOHEHTbI (TpU-
rnuuepuabl, ocdonunuabl, MrHepanbHble Macna, PasfinyHble NNMUGHbIE KOMMIEKCHI U
Ip.), CpeacTBa, BAMAIOLLME HAa NOBEPXHOCTHOE HaTSXXeHMUe CNe3HOoN nneHKkn (NnepdToprek-
CUJIOKTaH, NonoKcamep, TnoKcanon 1 ap.), cybctaHumm, NoBblWaoLWme 0CMOAAPHOCTb
3NMTENNaNbHbIX KNETOK 1 co3fatolme NX YCTOMUMBOCTb K FMNepoCMONIAPHOMY CTpeccy
(NeBOKapPHUTWH, 3pUTPUTON, MNLEPON), a TaKXKe UHTPeaneHTbl, obnagatowme cneyndu-
yeckmmm dapmakonormyeckumm csoricteamu [2, 3,11, 12].

B pagy Takux MHrpeaneHTOB NpeXae BCero NpucyTCTBYIOT CpefCcTBa, CTUMynMpyoLwmne
penapaTvBHYIO pereHepaLuio TKaHel rna3Homn noBepxHocTu (1-5%-Hbll gekcnaHTeHon,
renapuH, NOAVBUHWAOBLINA CAMPT), KYNUpYioLiMe OKCUAATUBHBIN cTpecc (LnaHokobana-
MUH — BUTaMnH B, 1 Ap.), OKasblBatoLve NPOTUBOBOCNANNTENIbHOE AENCTBIE (FenapuH U
Ap.), a Takxe obecneunBaloLLivie yCTONUNMBOCTb KNETKM K BbICbIXaHWIo (Tperanosa) u ap. [3].

XapakTepuncTuka HEKOTOPbIX JlieKapCTBEHHbIX UHFPeANeHTOB NpenapaToB «u1C-
KYCCTBEHHOW cnesbl»

Cpenn nepeynciieHHbIX cybcTaHLmMin 0cobbi HTepec, bnarogapa 3gpdeKTUBHOCTY 1
Hanbonee LWMPOKOW PacnpPOCTPaHEHHOCTU, NPEACTaBAAIT JeKCNaHTeHON 1 Tperanosa.
B uacTHocTW, gekcnaHTeHon (puc. 2) ABNAETCA NPOU3BOAHbIM MAHTOTEHOBOW KMUCOTbI —
BOJOPACTBOPUMOrO BuTamMmHa B, — komnoHeHTa kodepmeHTa A. Mpuyem B snuTenvu
rnasHow MOBEpPXHOCTW M3 AeKCrnaHTeHona 1 obpa3syeTcA NMaHTOTEHOBasA KWUC/0Ta, KOTO-
pas HopManu3yeT KNeToUHbI MeTabonunsm, yBenmunaeT NPOYHOCTb KOJTareHOBbIX BO-
NOKOH, YCKOPAET MUTO3 U CTUMYNNPYET pereHepaTopHble npoLecchl B TKaHAX. Mpy 3Tom
Hanbonbliee KonmyectBo KOA copepXnTcA B MOCTOAHHO pereHepupyloLwmx KieTkax
anutenus. No3nTMBHOE BANAHUE eKCMaHTeHOMNa Ha Pe3annTenn3aumio N3BECTHO YXKe He-
CKonbKo gecsatunetun [13].
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Puc. 2. Xumnyeckasa ¢popmyna geKcnaHTeHona
Fig. 2. Chemical formula of dexpanthenol

Kpome Toro, naHToTeHOBasA KUCNOTa y4acTBYET B CUHTE3€ aLeTUNXONNHA, IMIOKOKOP-
TUKOUAOB U ApYrux 6GUONornyeckn akTUBHbIX BelecTs. B Lenom gekcnaHTeHoN oOka-
3blBaeT pereHepupyioulee, MeTabonnueckoe 1 cnaboe NpoTMBoOBOCNaNUTeNbHOE Aelt-
ctBue [14, 15].

CnepyeT OTMETUTb, YUTO NOBbILLEHWE NOTPEBHOCTN B NAHTOTEHOBOW KMUCNIOTe Habntoaa-
eTcA NPy NoBpeXAeHNY TKaHel, a ee He,OCTaTOK MOXHO BOCMONTHUTb MECTHBIM NPUMEHe-
HMeM [eKCNaHTEHONA, YTO 1 ObIIO peann3oBaHo B LieNAxX neyeHna nauneHToB ¢ CUHAPO-
MOM «CYXOro rna3a», 0COOEHHO €ro TAXesNbIX KNMHUYeCKUX GopM, CONPOBOXKAAIOLLNXCA
naTosiornemn asNUTeNnA rMmasHomn nosepxHocTn [14].

MHorouncneHHbIMK NccnefoBaHNAMN Obina fokasaHa 3$deKTUBHOCTbL KOMNO3WLMK
rmanypoHaTa HaTpus, obnagatowlero 1 penapaTBHbIMY CBOWCTBaMU [16, 17], ¢ 2%-HbiM
[leKCMaHTEeHOOM, 3HaUUTeNIbHO ycunuaatoLwmm 37oT 3ddekT [2, 3]. V13 uncna oteyecTBeH-
HbIX nccnefoBaHuii B yactHocTy C.A. KopoTKux ¢ coaBT. (2015) ybeanTtenbHO NpoaeMoH-
CTPUPOBANM KAMHMYECKylo 3bPeKTBHOCTL NpenapaTta «MCKYCCTBEHHON cie3bl» Ha OC-
HoBe 0,1%-HOW rManypoHOBOW KNCNOTbl U 2%-HOro fiIeKCNaHTEHONA B SNMTENU3NPYIOLLEN
Tepanuu porosuLbl nepeHeclumx onepaumto JIACUK [18].

CnepyeT TakXe YNOMAHYTb 1 O NOMTyUYEHHbIX C HALUMM yYacTUeM JaHHbIX, KaCaloLmxcs
pe3ynbTaToB KNMHUYecKor anpobalmm npenapata, cogepkallero 2%-Hbli eKcnaHTeHon
€ 0,15%-HbIM HaTpUA rManypoHaToOM Yy NaLMEHTOB C KepaTonaTei Ha MoYBe CUHAPOMA «CY-
XOro rna3say. Tak e, Kak 1 B NpefLecTBYOLWNX UCCNefoBaHUAX, Oblna oTMeueHa TeHAeH-
UMA K KynMPOBaHMIO KNUHUYECKMX CUMITOMOB KCepo3a rna3Hoin nosepxHoctn. OHa 3a-
Kntoyanacb B NOBbILEHUN CTabUIbHOCTY CIE3HON MAEHKM, YMEHbLLEHUWN BblPaXKeHHOCTU
NPOKPAaLUMBaHNA BUTASNIbHbIMW KPAacUTENAMU POFOBULIbI U KOHBIOHKTUBbI, NOBbILLEHWN
UyBCTBUTENbHOCTM POrosuLpbl. Paznuuma 60nblLIMHCTBA NapaMeTPOB TeUeHMA Kcepo3a no
CpaBHEHNIO C UCXO4HbIMU OKa3anuCh CTaTUCTUUYECKU 3HaUYMMbIMU HaunHas ¢ 10-20-ro gHA
Tepanuu, B 3aBUCMOCTM OT UCXOAHOW TAXKECTN KCcepo3a porosuubl [19].

MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O Llenecoobpa3HOCTU MCMONb30BaHNUA
KOMOMHaLUN rManypoHOBOWN KUCNOTbI 1 AEKCNaHTEHOMA B JleUeHUW NaLUeHTOB C CUH-
IPOMOM «CYXOFO rfia3a», COnpoBOXKAAIOLMMCA NOPaXKeHNnemM 3NUTEeNUs rmnas3Hom noBepx-
HocTu. Mpr 3TOM NPeaCTaBnAT UHTEpeC KOMBUHaLMK anpobrpoBaHHOTo 2%-Horo Aek-
CNaHTeHoNa C r’ManypoHOBON KUCSIOTON Pa3nNYHON BA3KOCTU, BbIGOP KOTOPOI BO MHOTOM
onpefenaeTca TAXECTbIO KNMHUYECKOro TeUeHNa CUHAPOMa «Cyxoro rnasa [3].

Opyron, 3¢beKTUBHDBIN, HO HECKONBbKO MeHee pacnpoCTPaHEHHbIN UHIPEANEHT «UC-
KYCCTBEHHOW crie3bl» — iucaxapmg Tperano3a. [pu gobaBneHum B COCTaB «MCKYCCTBEHHOM
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Puc. 3. Xumnueckan ¢popmyna Tperanosbi
Fig. 3. Chemical formula of trehalose

cnesbl» OHa No3BonAeT obecneunTb YCToNYMBOCTb GOCHONUNUAHBIX MEMOPAH KIETOK
3NUTENNA rNasHoOM MOBEPXHOCTY K BbICbIXaHMIO, 3amMelLas ncyesalolme MoseKysbl Bogbl
B MeMbpaHax 1 obecneumBasn nx GyHKLMOHaNbHoOe coCcToAHMe (puc. 3).

B panbHewwem, No mepe yBna)KHEHNA rNa3HON NOBEPXHOCTM, MOJEKYIIbl BOAbI BbITEC-
HAIOT TPeranosy 13 KNeToYHon membpaHbl, BOCCTaHaBNMBas ee romeoctas [20].

Kpome Toro, Tperanosa obnafaeT rurpocKonmMUYHOCTbIO (OfiHa ee MoJieKyna cnocobHa
dukcmpoBaTtb Ao 10 Mmonekyn Bofbl), CNOCOOCTBYET MEXaHNUECKOW 3aluTe SnuTenvanb-
HbIX KNIETOK, NX YCTONYMBOCTM K OKNCITUTENTbHOMY CTPECCY, HOpManu3aumm B HUX BOGHOTO
obmMeHa 1 npefoTBpaLlaeT AeHaTypaumnio 6ENKOB, COXPaHAA NX TPEXMEPHYIO CTPYKTYPY
[20, 21]. Be3ycnoBHoO, 3TN 06CTOATENBCTBA CNOCOOCTBOBANU BbIGOPY Tperano3bl B Kaue-
CTBe aKTUBHOIO UHrpeAneHTa NpenapaTa «MCKYCCTBEHHOM Cre3bl».

Pag nccnepgoBaHmMin Npy 3TOM JoKasanu, 4to gobaBneHre B COCTaB npenapaTa «UCKyC-
CTBEHHOW Cne3bl» Ha OCHOBE HAaTPMEBOW COMKY rManypoHOBOWN KUCIOTbl 3%-HOW Tperano-
3bl CYLLECTBEHHO NOBbICUNO 3PPEKTUBHOCTb NEeUYeHNA NALNEHTOB C CUHAPOMOM «CyXOro
rnasa. Tak, yCTaHOBJIEHO [JOCTOBEPHOE 1 6onee NPOoAoHKUTENbHOE NOBbILEHWE TONLWU-
Hbl CJIE3HON NJIEHKM NOC/1e OAHOKPATHOrO 3aKamnbiBaHWA Npenapata, Mo CpaBHEHUIO C pe-
3ynbTaTaMm aHaNoOrMUYHOM MHCTUANALMN HAaTPUA FManypoHaTa COOTBETCTBYIOLLEN KOHLeH-
Tpaumm n Baskoctu [22].

MonoxutesnbHas AMHAMUKA CYyObEKTVBHBIX M OOBEKTUBHbLIX NAPaMeTpoB 3PpPeKTnB-
HOCTM Tepanum CMHAPOMaA «CyXOro Fia3a» 6bina nonyyeHa 1 Ha poHe Honee anuTenbHON
Tepanuu M3yvyaembiM COCTaBOM, MO CPaBHEHWIO C MMAPOKCMNPONUAryapom B oduum-
HanbHOW [03MpOoBKe [23] 1 HaTpWA rManypoHaToOM — B COOTBETCTBYIOLLEN KOHLEHTpaL .
Mpwu 3Tom B pabote C. Fariselli et al. (2018) oTMeueHO [OCTOBEPHOE CHUMKEHUE YPOBHS
NPOBOCMANUTESNbHbBIX LMTOKNHOB L-1PB, IL-6 1 IL-8 B cnesHon xuakocTy naumenTos ¢ CCT,
Koppenupytollee ¢ ynyyweHmem 06 beKTUBHOIO COCTOAHNA Ma3HON NOBEPXHOCTU Nocsie
[BYX MeCALEB CUCTEMATUUYECKUX MHCTUINALMIA KCCelyeMoro coctaBa cjie3o3ameHuTe-
na [20]. 3Tn pe3ynbTaTbhl aBTOPbI CBA3bIBAIOT C CUHEPrMYeCKMM AeNCTBUEM TPeranosbl u
rManypoHOBOW KUC/IOTbI Ha Pa3fiyHble 3BeHbA NaToreHe3a CUHAPOMA «CYXOro ras3ay.

CoBpemeHHble npenapartbl IMHeNnKn MnaH® n NnokasaHUA K X Ha3Ha4YeHuIo
PaccMoTpeHHble Bbille 06CTOATENbCTBA ABWMANCL MNOOYAWTENbHBIM MOTMBOM [INA

pa3paboTkn KomnaHuen «Conodpapm» (OO0 «IpoTekc», Poccma) 6eckoHCcepBaHTHbLIX
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CocTaB npenapaToB «MCKYCCTBEHHOM cnesbi» NuHenkn Mnan®
Composition of the "artificial tears" preparations of the Gilan® line

HanmeHoBaHune KoHueHTpauusa JlononHuTenbHbIi d¢deKT B OTHOWEHUN
npenapara HaTpuA rmaaypoHarta | MHrpeaueHT rnasHoll MOBEePXHOCTN
Tunan® Komdopt 0,18% - YBnakHeHue
TnnaH® Ynotpakoméopt 0,30% - [nutenbHoe yBnaxHeHne
Mmnan® flekc 0,18% [exkcnaHteHon 2% YBnaxHeHve 1 pereHepauma
NMTeNbHOeE yBRaKHeHNeE U

Tvnan® YnbTpapekc 0,30% HekcnaHTteHon 2% A Y

pereHepauua

YBnaxHeHuve 1 ycTonunBoCTb
Tvnan® dkcTpa 0,18% Tperanosa 3% Y

K BbICbIXaHUIO

npenapaToB Ha OCHOBE YXe PacCMOTPEHHbIX paHee KOMMOHEHTOB: HaTPMEBOW Conn
rmanypoHoBon Kncnotbl (B KoHueHTpauum 0,18% u 0,3%) 1 nx KombuHaumum ¢ 2%-Hbim
[eKcrnaHTeHonoMm n 3%-How Tperano3on (cm. Tabnuuy).

YunTblBas pasnmuma B KNMHMYeckom 3ddeKTe nepeuncneHHblx B Tabnuue npenapa-
TOB, Lienecoobpa3Ho onpefenunTb NoKasaHWA K Ha3HauYeHMIo KaXkaoro u3 Hux. besycnosHo,
BCE OHM NpefHa3HayeHbl AnA c1e303aMecTUTENbHON Tepanuu nauneHToB C CUHAPOMOM
«CyXOro rnasa». Tem He MeHee NpPoBefleHHbIMM HaMK paHee uccnegoBaHuamu [4] 6bino
YCTaHOB/EHO, UTO Y NALMEHTOB C NErkon 1 KpanHe Taxenon Gopmammn Kceposa rnasHom
noeepxHocTn 6onee 3¢pdeKTUBHBI MpenapaThl <MCKYCCTBEHHOM Ce3bl» HU3KOW BA3KOCTH,
a C KCEPO30M CpefHEeN TAXKECTU 1 TAXKENOW CTeNEHN — NpenapaTbl BbICOKOW BA3KOCTW NN
renu [4, 19]. 9Tn faHHble No3)e 6b1IM noaTBepKAeHbI S.-J. Kim et al. (2025) [24]. Mo 31oin

KINMMHUYECKAA ®OPMA POTOBUYHO-KOHBIOHKTUBAJIbHOIO KCEPO3A

JIETKAA KPAVIHE TAXKEJIAS

MOBEPXHOCTHAA 3MUTEJTMONATAA POTOBULIbI

OTCYTCTBME HATIMYME
FMNAH® MMNAH®
TUIAHKOM®OPT - yniTPAKOMOOPT | |~ YJIBTPALEKC AR Al
. vnAake
CHUKEHUE CITE30MPOLYKLIMM —  SkCTPA

Puc. 4. Anroputm HasHaYeHUA cneso3amecTUTeNbHbIX NpenapaToB AMHenkn Mnax®
Fig. 4. Algorithm for prescribing tear substitutes from the Gilan® line
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MepcoHanusauma cnesosamecTTeIbHON Tepanun

npuynHe 13 Yncna NpuUBeAeHHbIX B Tabnvue cnesosameHunTeneln nauveHTam ¢ CMHAPO-
MOM «CyXOrFO [f1a3a» cnabow 1 KpaiHe TAXKeNow cTeneHn Hanbonee uenecoobpasHbl H-
CTUANALMM NpenapaToB, OCHOBaHHbIX Ha 0,18%-Hol rmanypoHoBou Kucnote. C Kcepo3om
cpefHen 1 Taxenown cteneHn — Ha 0,3%-HoM rmanypoHaTe HaTpusA.

C yyeTOM M3NOKEHHbIX Bbille CBeAEHWI NaLneHTam C NopaKeHnem 3nNuTenmsa poro-
BYLbl MOKa3aH CJle303aMeHUTeNb, cofepKaLlnin 2%-Hblin gekcnaHTeHon. Mpn 3Tom BbIGOp
KOHUeHTpaumm rmanypoHoson kucnotbl (0,18% unu 0,3%) 3akoHOMepHO onpepensaeTca
TAXeCTblo Kcepo3a [4, 19].

MNpenapaTt «MCKYCCTBEHHON CNe3bl», copepKalumii 3%-Hyio Tperanosy, No3BONAILLYI0
NOBbICUTb YCTONYMBOCTb KNETOK SNUTENNA FMa3HON NOBEPXHOCTU K BbICbIXaHMIO, MOKa3an
CBO 3pPEeKTUBHOCTb B IEUEHUN NALMEHTOB C TAXKENbIMU 1 KpaliHe TaxKenbiMn dopmamm
CUHIPOMa «CyXOro rna3a» Ha GoHe CHMKEHMNA CNe30npoayKLUn.

M3noKeHHble Bbille cBefleHNA NO3BONMAN Ham cHOPMYNMpPOoBaTb anropuT™M HasHaue-
HMA NpPenapaToB «MCKYCCTBEHHON cne3bl» NMHENKN [MnaH®, B 3aBUCMMOCTY OT 0CO6EHHO-
CTeN KNMHWNYECKOro TeYeHUA CMHAPOMa «CyXOro rnasa» (puc. 4).

BesycnosHo, B utore, yxe Ha ¢oHe NPOBOAUMOro NeuyeHus, Bbibop npenapata AnA
crle303amMecTUTeNIbHON Tepanumn CUHAPOMA «CyXOro rnasa» onpeaenaeTca UHAMBUAYasb-
HO [NA KaXAoro nauuveHTa, ¢ o6a3aTenbHbiM yYeToM nepeHocnmocTy. OfHaKo neyeHune
TaKuX NaLMeHTOB Lienecoobpa3Ho HauMHaTb, OPUEHTMPYACH Ha AaHHbIV anropuUTM.

B 3AK/TIOYEHUNE

PaclimpeHme BO3MOXHOCTEN Clie303amMeCcTUTENIbHOW Tepanuy No3BonAeT NepcoHa-
NN3UPOBATb Ha3HaUeHVe NPenapaToB «MCKYCCTBEHHON Cie3bl» NaLMeHTaM C PasfinyHbIM
KJIMHWYECKUM TeYeHeM CUMHAPOMA «CYXOro rfla3a» U NoBbICUTb KX 3$PEeKTUBHOCTb. B TO
e Bpema vHAMBUAYabHaA NePEHOCUMOCTb TaKMX MPernapaToB 3a4acTylo BHOCUT 3aKo-
HOMepHble KOPPEKTUBbI B NMPOBOAMMYIO C/I€303aMeCTUTENbHYIO Tepanuio, YTo Heobxo-
OUMO YUUTbIBATb MPU MOHUTOPUHIE TaKKX MauneHToB. Mpy 5TOM AOCTAaTOUYHO WMPOKMIA
BbIGOP Cne3o3ameHuTenen NMMHENKN MinaH® No3BoNSET OPMEHTUPOBATL Bpaya Ha Ha3Ha-
UeHMe KOHKPETHOrO 13 PacCMOTPEHHbIX MPenapaToB, NO3BOMAIOWEr0 KOMNEHCUPOBaTb
KCEPOTUYECKMI MPOLLECC NPY KaXAow ero KmHuyeckomn popme.
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HA NEPBYIO

MPABUJIA AN1d ABTOPOB, MJIAHUPYIOLLUX NYBJIMKALUIO B >KYPHAJIAX U3AATEJIbCTBA

«[MMPO®ECCUOHAJIbHBIE U3AAHUA»

C noppo6Ho Bepcmen 1 npumepamu opopmneHns
CTaTbM MOXXHO O3HAKOMUTbCA Ha caiiTe recipe.by.

B »ypHane ny6nunKyoTca opurrHanbHble cTaTby, Onu-
CaHNA KNMHUYECKNX HAbMIoAeHNI, nekummn 1 0630pbl nnTe-
patypbl.

KypHan paccmaTpuBaeT maTepuasnbl OT aclMpPaHTOB,
couckatenei, JOKTOPAHTOB, CMELMANNCTOB 1 SKCNEPTOB.

MNpepcTaBneHue cTaTby B XKypHan NogpasyMeBaeT, uTo:

CTaTbsA He Gbinia OMy6VMKOBaHa paHee B APYroM XypHarne;
B CTaTbA HE HAXOAUTCA Ha PACCMOTPEHU B APYrOM XypHane;

BCE COaBTOPbI COMMacHbl C NybnuKauven Tekylien

Bepcum CTaTbu.

Mepen oTnpaBKol cTaTby Ha paccmoTpeHue ybeau-
Tecb, yto B darine (pannax) cogepuntca Bca Heobxogmmas
nHbOpPMaLMA Ha PYCCKOM 1 aHIMINCKOM A3blKax, yKa3aHbl
NCTOYHUKM MHOPMaLMKM, pa3MeLLeHHOW B PUCYHKax U
Tabnuuax, Bce LnTaThl 0GOPMNEHBI KOPPEKTHO.

MapameTpbl popmaTmposaHus: Times New Roman,
Kernb — 12, MeXAYCTPOUHbll uHTepBan - 1,5. O6bem
OPUrMHANBLHOIO MCCNefoBaHNA, ONMUCAHNA KIAVHUYECKO-
ro cnyyas - 30 000 3HakoB ¢ npobenamu (15-17 cTpa-
HuL), o63opa, nekumm — 50 000 3HakoB C mpobenamu
(20-25 cTpaHuy). KonnyecTBo pUCYHKOB M Tabnuy — He
6onee 5 ans kaxpon nosvuun. Konnyectso nutepatyp-
HbIX WCTOYHWKOB: [N OPUTMHANBbHOIO WCCNeAoBaHUs,
onmMcaHnsA KINMHUYECKoro cinyyasa — He 6onee 30, 0630pa,
nekumm — He 6onee 50. lonyckaetca 10-15%-e oTknoHe-
He OT 3aflaHHbIX 06BEMOB.

Ha tutynbHOM nucte ctatbm pasmewjatorca (Ha
PYCCKOM U aHININCKOM A3bIKax):

I. Uma aBTOpa (aBTOPOB)

Ha pycckom si3blke nNpu yKasaHUy aBTOPOB CTaTbk ¢a-
MUANIO CiefyeT yKasblBaTb 4O MHWLNANOB UMEHMN 1 OTYe-
ctBa (MBaHoB N.C.).

Ha aHrnuninckom A3blke Npy yKasaHum aBTOPOB CTaTby
ncnonbsyetca dopmat «Mms, nHMLMan otyecTtsa, Gpamu-
nmsa» (lvan 1. lvanov). ®amunnio Ha aHIUIACKOM Si3blKe He-
06X0AUMO yKasblBaTb B COOTBETCTBMU TeM, Kak OHa bbinia
yKa3aHa B paHee ony6/MKOBaHHbIX CTaTbsX, U NCMOSb-
30BaTb cTaHZapT BSI.

Il. Undpopmauums 06 aBTOpe (aBTOpax)

B 3TOM pasfene nepeyncnaoTca 3BaHUe, JOMKHOCTb,
MHble peranuu. 3aecb Takxe yKasblatotca e-mail n Tene-
$OH OTBETCTBEHHOIO aBTOpPA.

1. A¢ppunuauyus aBropa (aBTOpOB)

Addunmauyma BknouyaeT B cebAa oduumanbHoe Ha-
3BaHVe opraHm3aumm, BKoUYas ropof 1 cTpaHy. ABTopam
Heo6X0AMMO yKa3blBaTb BCe MecTa paboTbl, MeloLme oT-
HOLEHME K NPOBeAeHI0 UCCNeaoBaHNA.

Ecnu B nogrotoBke cTaTby MPUHUMANM yyactme aB-
TOPbI 13 Pa3HbIX YUpexxaeHnin, HE06XoanMO yKasaTb npu-
HaJIeXXHOCTb KaXoro aBTopa K KOHKPETHOMY yupexpe-
HIIO C MOMOLLbIO HALCTPOUYHOTO MHAEKCA.

Heobxonumo oduumanbHoe aHros3blyHOe Ha3BaHue
yupexaeHns ans 611oka MHGoOpMaLM Ha aHIMIMACKOM si3blKe.

IV. HasBaHume cTaTbn

HasBaHMe cTaTbu Ha pPycCKOM A3blKe AOKHO COOT-
BETCTBOBATb COAEPKAHMIO CTaTbW. AHINOA3bIYHOE Ha3Ba-
HUe AOMKHO ObITb MPaMOTHO C TOUKM 3PEHMUA aHFNIACKOTO
A3blKa, MPY 3TOM MO CMbIC/TY NOSIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHUIO.

V. AHHOTauuAa

PekomeHayemblii 06beM CTPYKTYPUPOBAHHOM aH-
HOTaUMW AN OpUrMHanNbHbIX nccnegosaHui: 1000-2000
3HaKOB € Npobenamu. AHHOTaLUVMA COZEPXUT creaytoLime

HA CIEQYIOLLYIO

pasgenbl: Llenb, Metopbl, PesynbraThl, 3aknioueruve. [ina
0630pHbIX CTaTel 1 ONNCaHNIN KNIMHUYECKMX CITyYaeB Tpe-
60BaHUI K CTPYKTYpe pe3toMe HET, ero 06bem JOMKeH co-
CTaBnATb He MeHee 1000 3HaKOB ¢ Npobenamu.

B aHHOTaLMI0 He criepyeT BKOYaTb BrepBsble BBEAEH-
Hble TEPMUHbI, a66peBMaTypbl (3a UCKOUEHEM 06LLen3-
BECTHbIX), CCbIIKW Ha InTepaTypy.

VI. KnioueBble cnoBa

5-7 cnoB no Teme cTaTbu. MenatenbHo, YTO6bl KIto-
yeBble C/I0Ba AOMOMHANN aHHOTALMIO 1 Ha3BaHWeE CTaTbML.

VII. BnarogapHocTn

B 3TOM pa3pene yka3blBalOTCA BCE MCTOYHUKUN GUHAH-
CUPOBaHNA MUCCNefOBaHNA, a TakkKe 6rarogapHocTy fio-
AAM, KOTOpble yyacTBOBanu B paboTe Haf CTaTbeld, HO He
ABNAIOTCA ee aBTopamu.

VIIl. KOHGNUKT nHTepecoB

ABTOp 06A3aH yBefOMWUTb pefakTopa O peasnbHOM
VN NOTEHLMaNbHOM KOHGNNKTE MHTEPECOB, BKIIOUNB UH-
dopmMaumio 0 KOHPNMKTe NHTEPeCoB B COOTBETCTBYIOLNI
pasgen ctatbu. ECnn KoHdNMKTa UHTEPECOB HeT, aBTOp
LOMKeH Takxe cooblwuTtb 06 3Tom. Mpumep dopmynupos-
Ku: <KKOHONUKT UHTEPECOB: He 3aABNeH».

TekcT cTaTbn

B xypHane npuHaT ¢opmat IMRAD (Introduction,
Methods, Results, Discussion; BeegeHune, Metoppl, Pe3ynb-
TaTbl, O6CyxpeHe).

PucyHkn

PycyHKIN [OMKHBI 6bITb XOPOLLEro KayecTsa, MPUroa-
Hble AnA nevatu. Bce pucyHKM JOMKHBI MMETb NMOAPUCY-
HouHble nognucu. MoapucyHoUHas NOANMCH JOMKHA ObITb
nepesBefieHa Ha aHMMACKNI A3bIK.

Ta6bnuubl

Tabnuupbl AOMKHbI ObiTb XOPOLIEro KauyecTsa, Npurog-
Hble ana nedatn. O6a3aTeNibHbl TabAULbI, NPUroaHble ANA
penakTMpoBaHUA, @ He OTCKAaHUPOBAaHHbIe UK B BUAE pU-
CyHKOB. Bce Tabnumubl JOMKHbI UMeTb 3aronoBku. Ha3saHve
TabnMLbl SOMKHO ObITb NEepPeBeAeHO Ha aHMININCKINNA A3bIK.

CnuncokK nuTepartypbl

B>kypHane ncrnonb3yetcs BaHKyBepckumin popmat umtu-
POBaHWsA, KOTOPbIV NOAPa3yMeBaeT OTChINIKY Ha UCTOYHVK B
KBaApaTHbIX CKOOKax 1 nocnegyllee ykasaHue NCTOYHU-
KOB B CMMCKe NnTepaTypbl B NopagKe yrnoMuHaHuA: [6].

Mpn onncaHMn UCTOYHWMKa cnepyeT yKasblBaTb €ro
DOI, ecnun ero MoXxHo HanTu (gnAa 3apybexHbIX NCTOYHU-
KOB yAiaeTca 3To caenatb B 95% ciyyaes).

B ccbinkax Ha cTaTby U3 XYpPHaNoB AOMXKHbI ObITb 061-
3aTesIbHO YKa3aHbl rof BbixoAa nybnukaumm, Tom 1 Homep
XKypHana, Homepa CTpaHuL,.

B onvcaHum Kaxgoro NCToUHMKa JONXKHbI 6bITb Npea-
CTaBfieHbl He 6oree 3 aBTOPOB.

CcbInKn AOMKHBI ObITb BepUOULNPOBaHbI, BbIXOLHbIE
JaHHble NpoBepeHbl Ha obULIMaNIbHOM CaiiTe.

Cnucku nutepatypbl NPUBOAATCA TONbKO Ha aHMUN-
CKOM s13blKe, 6e3 TpaHcnuTepauuu. Mocne onucaHus pyc-
CKOA3bIYHOIO NCTOYHMKA B KOHLIE CCINIKM CTaBUTCA yKa3a-
HVe Ha A3bIK paboTbl: (in Russian).

[na TpaHcnuTepaumm UmeH U Gamunuii aBTOpoB B
PYCCKOA3bIYHBIX MCTOUYHUKAX, Ha3BaHWI XYpPHaNoB cnepy-
eT ncnonb3oBaTb cTaHZapT BSI.

Pepakums >xypHana BefeT nepenncky C OTBETCTBEH-
HbIM (KOHTaKTHbIM) aBTOPOM.

Pepakums BnpaBe OTKIOHWTb CTaTblo 6e3 yKasaHuA
MPUYNHBI.
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eXxeMecs4Hble WHTepBana MHTepBana neyeHusa
UHBEKLMU [0 4 MecsLueB 0o 5 mecaueB
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VBenunyeHne MHTEPBANA Mexxay MHbeKUWNAMIKM HO OCHOBOHWI OL{eHKI Pe3y/IbTATOB OCTPOThI 3PEeHISA V
M/Mﬂl/t AHATOMMYECKUX MOKA3ATe/1el TeHaLLnM Bpa4yom

MaKCUMMM3aLms
3peHUsn

ObLas xapaKrepucTmka
NeKapcTBEHHOro
npenapaTta J1nea®

BO3MOXHOCTb
yBennyeHud
MHTEepBanoe

AOMO - auabetnyecknin MakynapHbIi oTeK, HBMJ — HeoBackynApHas Bo3pacTHadA
MaKynapHana fereHepauus.

3a gononHuTenbHON MHpOPMaLUKei, a TakxKe ecnv Bbl xoTUTe coobLunTh

0 HexenaTenbHOM ABIEHUW WK XaNobe Ha KauecTBo NPofyKLUUn KOMNaHUK
Bainep, obpatutecs, noxanyicra, no agpecy: OO0 «baiiep BP», 220089,

MuHck, npocnekt [d3ep»uHckoro, 57, 14 at1. Ten.: +375(17) 239-54-20.

Qakc +375(17) 336-12-36. Homep ogobpeHus: PP-EYL-BY-0203

NNIEKAPCTBEHHbI MPEMAPAT.

Peknama. Umetotca MPOTVBOMNOKa3aHWA N HeXxenaTtellbHble peakKuun. JaHHble no NPUMEHEHNIo
y GepeMeHHbIX MeHLWH OTCYTCTBYIOT.

KOHTpOnb
XUAKOCTH
B ceTyaTKe
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