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Comparative assessment of the accuracy of toric intraocular lens calculations
D S.V. SHUKHAEV', E.V. BOIKO™ ', §.5. KUDLAKHMEDOWV?

'Saint Petersburg branch of the S.N. Fedorov National Medical Research Center «MNTK «Eye Microsurgery s, St. Petersburg, Russia;
"North-Westemn State Medical University named after |1 Mechnikay, St Petersburg, Russia;
SM, Kiroy Military Medical Academy, St Petersburg, Russia

ABSTRACT

Purpose — 1o compare the accuracy of toie intraocular lens (OL) caleulations on theee modem oric calculators.

Material and methods, The study comprised 35 eyes of 35 patients who undeswent phacoemulsification with toric 1OL implanta-
tion LEnVista Toric), Residual postoperative refractive astigmatism was calculated on three calculators: EnVista Toric Caleulator,
ASSORT Toric 10L Calculator and the Kane formula. Prediction error for gach calculator was determined using vector analysis.
Results. The mean absolute deviation of predicted postoperative refractive astigmatism over actual astigmatism in diopters was dis-
tbuted in the following way: 0.82£0.58, 0.70£0.67 and 0.72=0,76 using EnVista Torle Calculatar, ASSORT Torie 10L Caleula-
tor and the Kane formula, respectively. Centroid prediction error was (.08 (EnVista Toric Calculator), 0.06 (ASSORT) and 0.10 (Kane
formulal, There was a significantly smallet deviation using ASSORT and the Kane formula compared to the online calculator
{p<0.05).

Conclusions. Toric calculators ASSORT Toric 1OL Calculator and the Kane formula showed higher accuracy of toric 1O calcula-
tion than EnVista Tore Caleulator,

Keywords: total camneal astigmatism, postenor coreal astigmatism, loric IOL, vector analysis, cataract surgery.
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Ha ceronusiunmnil AeHL K 0CTpoTe 3perist nocie (-
ROIMYILCHDUKALIN BOIPACTHON KATAPAKTH! [PE/IH RIS -
oTes Bee Gostee puicokne Tpedosanms [1]. Mospiwennoe
HHUMAHNE YISISETCH TIOCACONEpaLtMoHHOMY pehpakiin-
OHHOMY MCXOLY 1 A0CTHAREHIIO BLHICOKUX 3PHTEILHBIX
GYHKUMI Ge3 nPUMEHEHNS TOMOMHNTEABHOW OITTiHYe-
croit koppekunit. BaxHbiM (pakTopoM B CHIKEHNN 3pe-
HIS 13-3a pedipakimm SiBIsieTCst ACTUIMATHEM: 1O JaH-
HEIM TIOCTCTHIY Heeaeaonarnit | 2], seauumnmia poonepa-
HHOHHOTO POTOBHYHOTO acTHrMaTnama B 57,7% cayvaen
npensiaet 0,75 anTp. IMocaeonepalmoHHbIT ACTHTMA~
THIM — OHE 13 OCHOBHBIX MTPHYHH HU3KOTO 3peHus 1no-
CII¢ XHPYPIHYECKOTO JCUeHMs KaTapakTsl ¥ pedpakim-
OHHOM JeHeakToMun [3]. Tpu 5ToM UMAKHAPHUECKHiT
KOMINOHEHT cubite 1,25 anTp serpevaeres y 29% naum-
CHTORB TOC/IE ONEPAIINN 110 VIAICHUIO KarapakThl |2, 4].
OnHNM 13 COBPEMEHHBIX BAPHAHTOR KOPPEKIIHN POTO-
BHMHOTO ACTHIMATH3MA BO BPEMS XMPYPIHUCCKOTO Jie-
UCHMS KATAPAKTLI SIBJSICTCH MMTUIAHTALLMA TOPUYECKOI
HHTPAOKYISPHOIN JtH3b (MOJT),

Topunueckne MOJI no3soasior CKOMIEHCHPOBATE
POFrOBUYHBINA ACTUIMATHIM M TTOBLICHTE HEKOPPHUIHMPO-
BAHHYIO 0CTPOTY 3penust [1, 5, 6], Tem He MeHee pesyiib-
Tarel Koppekinn Topudeckumn MOJT ne seerma npes-
ckasyeMbt |7]. OTHOCHTENBHAS TOMHOCTE H3MEPEHMS
MEPEAHEro POroRHIHOTO acTnrmaTisma [8], nuskas Tou-
HOCTD PACHCTa POTOBHYHOTO XUPYPIHUECKH MHYLIMPYC-
Moro acrurmatuama (XUA) |9], nerononnmarine snave-
HISE 3AAHET0 POroBuuHOro acturmaruima |10, ommbrn
B no3numonnposatun ropuucckoi MOJ cornacto te-
neBoit ocu [11—13] — Bee 911 QakTopbl BEAYT K TOMY,
YTO MOJYYMEHHBI nocaeonepatmonHbii pedpakumnor-
HBLE ACTHIMATHIM 3HAMUTEALHO OTJHYACTCH OT PO~
rHO3UpYeMoro. [1o 91uM npHYHHAM MHTPAOKY/ISpHAS
KOPPEKLINS POrOBUYHOIO ACTUIMATH3MA 110 CBOEIt TOU-
HOCTH BCE CIIE KA OT Kepatoped)paklMoHHON Xu-
pyprium [ 14, 15]. Ocrarounbtil xe rocaeornepattnor i
ACTHUIMATHIM, OCODCHHO MOCAC MMITIAHTALMN TOpUYEe-
ckux MOJT, nioxo npenckazyem M MOXKET 3HAMNUTCABLHO
BIMATE HA KOHEUHBIT (QyHKIMOHAIBH I peayaurar, On-
HON 13 BO3MOXKHBIX TIPUYMHUH OTHOCHTENLHO HEBLICOKOH
NPEACKA3yeMOCTH (DYHKUHOHAILHBLIX Pe3YILTATON X1~
PYPIMU SBAACTCH CHOKHOCTE OUCHKN A00MEPALINOH-
HBIX JaHHbIX Kepatomerpun |12, 16]. boabiuas yacts co-
BpemMertux hopmy pacuera ceposrksupaictta MOJI
OAIMPYIOTCH HA OLCHKE ONTUHECCKON CHIILI POTOBHLILI

6

Hi OCHOBE KepatomeTpuueckoro nuaekea 1,3375 [17].
TopHUCCKNE KAUILKYISITOPL! TEPEKIIN B nocaeaHee
BpeMsI EpHoL BYPHOTo passiTus u aopaborkn, Conpe-
MEHHBLIE BEPCHM TOPHUCCKMX KILKYIISITOPOB HE TOJTLKO
FIPUMEHSTIOT IMITUPHUCCKHE NONPABKN K NEPEIHEMY
ACTUIMATHIMY € LEIBLIO YHETA JUIHET0, HO M NO3BOMISIOT
HCTIONB30BATE HETOCPEACTHEHHO HAMEpeH LI 3anHnil
K 0D POTOBHUHBIA ACTHIMATHIM,

Topuvecknii kanbkyastop ASSORT, paspaboran-
HBt 0KTopoM H, AJlbrimHcoM', MCMOJIB3YET BEKTOPHbII
AHAINS W TO3BOAACT YUUTBIBATE [PH BHIMHUCACHUAX He-
NMOCPEACTREHHO M3MEPEHH BT OB ACTNIMATHEM PO-
roputibl, E1e oA CoBpeMeHHbBIN KIUILKYASITOP — T0-
puuecknit kaibkyastop Keina (Kane formula) — ne-
noaw3yet hopmyny Keitna st pacuera adpekTunoii
nosuunn MOJT (ELP) 1 ycosepiueHCTBOBAHHBIH al1ro-
PUTM, BKIHOUAIOIIMH MPUHLIAIB] PErPEccHy, TeopeTuye-
CKOM ONTHKN M HCKYCCTBEHHOTO MHTEIEKTa [U1SL packeTa
0BLIETO POTOBHUHOIO NOCACONEPALIMOHHONO ACTHIMA=
Thama | 18], Menonp3onanne fatuHbix nocjaeonepainoH -
HOI pedipakinn B 6ONLIIOM KOIHYECTBE BhIBEPEHHbIX
CAYMACH MO3BOAACT TIPH TIPUMEHEHHUN JAHHOIO METO/AA
Gosiee TOMHO ITPOTHO3NPOBATL HEIEBON POTOBHYHbITH
ACTHIMATHAM C Menoab3oBanneM Heltpocereit, OnHako
thopmysa Keitna — 910 «3akphitass (hopmya, 1 1eTanh-
HOI MHGopMALIN O NPUHLKMIAX e¢ paboThl B aHTEpaTYp-
HBIX MCTOYHIKAX HE COACPKUTCS,

TTosip/ieHuEe U WHPOKOE MCIONL30OBAHNE TOPUYE-
ckux MOJT, nossonsiomx KoppurupoBars porosusHbii
ACTUIMATHAIM U HATIPABICHHBIX Ha obecreueHne MakeH-
MAIBLHON HE3ABUCHMOCTI OT OUKOB, TPEOYIOT OT XHpyp-
OB HE TOABLKO GE301ACHOrO 1 KAMCCTBEHHOTO MPoBE/Ie-
HHs (PakOIMYALCUPUKALIM, HO W HTOBLILICHUS TOUHOCTH
B OUCHKE KepatomeTpun 1 suibope Hanbosee TouHoro
KaJILKYISITOpA.

Llesin neeaenopanns — cpapHmuTh 23(PPeKTUEHOCTL
KOPPEKLUMM MPABHILHOIO POrOBHYHOTO ACTHIMATHIMA
Topuueckoit Monogokaasoit MOJT ¢ npumerernem
KJIACCHYCCKOTO pactera 1o rnepeaHeit nosepxHocT po-
FOBULLL HA OHJAANRH-KAIBKYITOPE (DUPMBI-TIPONIBOIH-
e, Toprueckoro kanskyasttopa ASSORT ¢ uernonn-
30BAHMEM JAHHBIX 0O1IEH ONTUYCCKON CHIBLI POTORKILLI
(Total Corneal Refractive Power, TCRP; Pentacam HR,

'Cata: Alpins Statlstical System for Ophthalmic Refractive Surgery Techniguen,
URL: hups://assort.com/assart -torie-iol-caleulator (aava obpatmenii: 28,12.20),
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Oculus, Fepmanns) 11 ¢ MPUMEHSHHEM TOPHYECKOIO
KanwkyasTopa KeifHa.

Marepuaa u meToAb!

Pabora swinosHeHa 8 Caukr-Tlerepbyprexkom dinmn-
ane PrAY HMULL «sMHTK «Mukpoxupyprus riasas
uM. akaa. C.H. @exopora» Munzapasa Poccun B coot-
BETCTBUH C TpeboBaHNAMM XeIbCHHKCKOIT AeKAapatinu
(B penaxin 2003 r.). Bee naumeHTH NOANHCHLIBAIN HH-
(hopMUPOBAHHOE COTITACHE HA IHATHOCTHYECKOE 0DC/Ie-
0BaHWUE M XHPYPIrHYECKOE BMCIIATENLCTBO.

B nccneaosanne ObinM BKIIOYCHB 35 NaUHEHTOR
(35 rma3). Kpumepuu sxawo4enus 8 HCCAEAOBAHIE, BEPH-
hunnpoBanubiil aMarHo3 «Karapakra i porosuuHblit
acTUrMaTH3M donee | anTpe, NOATBEPAKIACHHBIN IaH-
HbIMH KepaToromorpadui. Beem naumentam ObL1a Bhi-
nonxeHa dhakosaMyabcupHKaLIHG ¢ HMITIAHTAUMKEI TO-
puueckoit MOJ1 (EnVista Toric).

Ha noonepaunorHOM 3Tane BeeM nanueHTaM 6uu1o
NPOBEAEHO KOMIUIEKCHOE (PVTHHHOE) ODTATLMOIOrNH-
yecKoe obcaeaosanne. JONOIHNTEILHO L8 OLEHKH
KEPATOMETPHH MCIIOIB30BATH KepaTtoTtomorpad Penta-
cam HR (Oculus, l'epmanisg), 015 OLUEHKH OCHOBHBIX
OHOMETPHYECKHX MOKA3aTeNeH — ONTHYECKHIT DHOMETp
OA 2000 (Tomey, Anonns). a1 pacueta chepo3ksBa-
aenTa — dopmyay Keiina'

Henpaguassas A-KOHCTaHTa OyviaeT BAMATH
Ha pacuet addexnsroro noroxersns MO u, coor-
BETCTBEHHO. MOBJIHAET HA TOYHOCTh pacyeTa TopHye-
ckoro xpyctannka. CoracHo MEeTOIOIONMYECKNM pe-
KoMmenzaunam [19], B HayuHBIX HCCIEI0BaAHHAX, MO~
CBSLICHHBIX CPABHEHMIO Pa3THYHBIX (OPMYI pacyeTa
chepO3KBHBANICHTA. TIPEABAPHTEIbHO T0IKHA BLITION-
HATLCH ONTHMH3AUKWA KOHCTAHT B paMKax rpyni na-
LHEHTOB, BKIKOYCHHBIX B 3TO Hccaeaosanue. B Hacto-
ANIEM HCCASAOBAHNA 114 pacyeTa chepoIKBHBANECHTA
Henoas3oBaty ToabKo dopmyay KeitHa # A-KOHCTaHTY
119.2°. Oaxa dopmMyna ¥ KOHCTAHTA, HE ONTHMH3HPO-
BAHHAs B IPVIIIE UCCACIOBAHMSA, MOTVT AaBaTh Onpe-
JeNeHHVIO OWMOKY pacueta 3¢hdeKTNBHOro noaoxe-
ais MOJ1, HO, nocKoasKyY 312 ondKa OyiaeT onMHa-
KOBOI1 ¥ BCEX MAlMEHTOB, OHA HE NMOBIHACT HA pacueT
TopuuxocTit HOJL.

¥ xaxaoro naumneHra pacyer MOJl seinonusan
€ NpHUMEHEHHEM TPeX BAPMAHTOB TOPHYECKUX KAIBKY-
asropos. Topiusocts HOJT a1 kaxaoro cayuas xupypr
BBIOHPAT HCXOIS M3 COOCTBEHHOTO ONBITA, LIS Aalb-
HEIIero aHamu3a HCMOAb30BANH PacYeTHBIE ZaHHbIS
OCTAaTOYHOrO MOCICONEPALUHOHHOIO acTUIrMaTH3Ma
N0 KaxkI0MY KATbKY/ISITOPY COITACHO BBIOPAHHON TO-
puunoctt MOJL. CootsercTBerHO DuLH chOpMHPOBAHEL
TPH IPYITTBE pacyera:

“Cas.z Kane formula. URL: hezpss/ /www.iolformula.com/ (1ats oOpatmennn:
28,12.20).

'Cu: ULIB. User Group for Laser Interference Biometry. URL: ocusoft.de/ulib
(aura odpamcHrs: 28.12.20),

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

Puc. 1. Tonorpamma onTH4eCKkoi CHABE POFOBMLILI NEPEAHETH NoBepX-
HOCTH B 3KTYAABHON 30HE AAR PACHETA B OHAIAH-KAALKYARTOPE M KaAb-
Kyastope Kedna.

Fig. 1. Topography map of optical power of the cornea in the relevant zone
for calculation in the online calculator and the Kane formula.

Puc. 2. Tomorpamma obues ONTHYECKOH CHABI POTOBHEB! B AKTYaAL-
HOM 30HE AAR pacyeTa 8 Kaaskyastope ASSORT.

Fig. 2. Tomogram of total optical power of the cornea in the relevant zone
for calculation in the ASSORT calculator.

[) oHnaitH-KaabKyasTop HUPMBI-MTPOH3IBOIH-
Teas M JaHHbIe KIaccH49ecKoil kepatomerpuu (puc. 1)
¢ xaptui Pentacam Axial/Sagittal ( /-z epynna — onnaiii-
KAABKYIRMOp).

2) ASSORT Toric IOL Calculator® 1 xanubie obieii
onTHyYeckoi ciwibl porosuiinl (Total Cornea Refractive
Power, TCRP) ¢ kaptet Pentacam Power Distribution
(puc. 2; 2-1 epynna — ASSORT);

‘Cw: Envasta. URL: envista toriccalculator.com (aara ofpawens: 28.12.20)
'Om.: Assort. URL: htps;//assortcom (3ata obpansenns: 28.12.20)
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S Rame Tore Calculator 1 laHHBIC Kaacenmue-
oo weparomerpun ¢ kaprel Pentacam Axial/Sagittal
Sem epynna — kaavkyasmop Ketua).

OBuas onTuIccKas cuiia porosuibl » Pentacam pac-
CUMTBLIBACTCA € MPUMCHEHMEM METOIA TPACCHPOBKM J1y-
qeit u Gasonoro 3akoHa npejtomiens Crenna. Moe-
JIMPYETCSE XOIL AYUeit yepes 1nepeation NosepxHocT,
CTPOMY M 3aUHION MMOBEPXHOCTE B PABIHHBIX YHACTKAX
poropuubt, Takum odpazom, TCRP noteHuMansHo ss-
JSICTCSE ONIHMM M3 CAMBIX TOMHBIX METOAOB OLEHKH 00-
HICH ONTHYCCKOH CH/ibl pOrosuiibl. OAHAKO B HACTOS -
UIHET MOMEHT HE MHOTHE HOPMYALE HTOIBOASIOT NETTON b=
JOBATH HTOT MOKATCIL B pacdeTe ceporksipancHra
W TOPHMCCKOTO KOMTTOHEHTH,

Kpumepusmu uexaovenust GuLAM HETPAaBIILHBLIT po-
FOBMYHLI ACTHIMATHIM, JH0GLIE XUPYPIHUECKIE BMEILIA-
TEALCTRA B AHAMHCSE, JNOOLIC NATONOIHIECKNE HIMCHE-
HUS POTOBMITLY, OABLIBUX XPYCTAINKA, JHOOBIE NHTPa-
ONEPALNOHHBIE OCTOKHEHNH, IHAYHTCARHAS POTALIN
MOJI OTHOCHTETLHO TIEJACBO| OCH 13 NOCAEONEPALIMOH -
HOM repuose (bosiee 37), 0CTPOTA IPEHN B OTAAICHHLIC
Ccpokm MeHee 0,5 110 npuamnHam, He CBI3AHHBIM ¢ OrTH-
KON 11asa,

Beem naumnentam Obi1a BRINOAHEHA KIACCHYECK)
MaHYATLHAS HaKOIMYALCHDHKALINS ONHUM XHPYPIOM
¢ HEMOJALIOBAHMEM OAHON TEXHUKN ApobaeHns gapa
(Stop & Chop). TTocae GuMaHyILHON acnupatmy Kop-
THKANBHBIX Mace umraHtuponaan MOJT » gancyaniii
MELLIOK, POTHPOBLIN €€ TaM 1 YCTAHABIMBAIH COIAcHO
LE/ICBOI OCH ¢ HCITONB3OBAHKEM JIBOHHOTO KOHTPOJIS —
MAHYaAbHON 1 a1eKTpoHHOM (Verion) CHCTEM Pa3MeTKH,

B pamkax HacTosuero neeaeosannst o Herob-
JOBAH TAK HaskIBaeMbiit ereal-worlds-noaxon, Koropnii
MPEATIONATACT HCIOIBL3OBAHNE HIMEPCHHOIO J00Mepia-
LUHOHHOTO OBLLETO POTOBHYHOTO ACTHIMATHIMA € YHETOM
WHAMBHAYAILHOTO NPEABAPHUTEILHO PACCHNTAHHOIO PO-
ropuuHoro XMA BMECTO HIMEPEHHOTO 1oceonepalin-
OHHOTO OBLIETO POrOBMMHOIO acTHImMaTnama | 18], Po-
TAUMOHHYIO crabuiabsHocTs MOJ oueHnBAIN B 1O31HEM
MEePUOIE M, YIUTHIBAS, YTO OHA HE npesbiala 1—2° or-
KJIOHEHMS, HCITOALZOBIN PACHCTHBIC JAHHBIC TTOJIOXE-
Hist Topudeckoit MOJT otHocHTenbHo nejaenoii ocn, Ye-
pe3 3—6 Mec roce onepatnn OUeHUBAIH pechpakiin-
OHHBIH OCTATOMHBIH ACTUIMATHIM, BEJIHYHHY KOTOPOTro
MCITOIB3OBAIH WIS BEIMHCAEHWST olnOKH pacueTa Topu-
HECKOTO XPYCTAINKA,

Cmamucmuveckan oopabomea dannux, Tlpn ouenke
agpeTinrocT nMianTannn Topuiecknx MOJ Heod-
XOAMMO OLIIO BEINONHNTL CPABHEHNE NOJAYUEHHOTO pedh-
PAKIIMOHMOTO ACTHIMATHIMA € PACHCTHBIM, 3a POrHo-
FMPYEMOC HIMEHEHME pedpakmOHHOrO ACTHIMATHIMA
NPUHUMAIH CYMMY BEKTOPOB porosuiaHoro u MOJT-un-
AYLUHPYEMOTo ACTHIMATHIMA!

OBt pacuetnbit XMA = pacuetHbil porosutablit
XHA + pacuernpiit xpycraangosbsin XHA.

B HacrosimeM necaeaoBaHnn Mbl HCIOAL3OBAIN
KJIACCHYCCKMIT BCKTOPHBIN M HEHTPOWIHBIN ananns

8

IS OnIpeaee s OLHOKI PacueTa TOPHIECKOrD KOMIo-
HEHTA NYTEM CPABHEHIS PACUETHOTO (ITPOrHOIUPYEMOTO)
OCTATOMHOTO ACTHIMATHIMA ¢ (PAKTHUCCKUM [OC/CONe-
PALOHHBIM pedpakitnonHy acturmatuivmon |20].
JList OUeHKN AaHHBIX BEKTOPHOTO aHaIn3a OLlM He-
HOJB30BAHLI METOALI KIACCHUECKOTO CTATHETHYECKOTO
arainza B epene «Re. C Leasio nposepkn HOpMaILHO-
CTH PACHTPEACACHMS KONNMCCTBEHHBIX [IPHIHAKOB MPH-
mersn reet Llanupo—Yuika. st cpasienns snave-
HUI KOMUCCTREHHBIX TPHIHAKOR B 3ABUCHMBIX BLIDOP-
Kax Oul1 puMeHen Kputepuit Yiuikokcona. [ockosnky
KOJAMYECTBEHHBIC MPUAHAKH, PACCMATPHBACMEIC B HACTO-
stineit pabore, He GLUIM HOPMAILHO PACTTPEACICHHBIMI,
TO ONUCATEALHASN CTATUCTUKA B PE3VIBTHPYIOLLNX Ta-
Gruiax npeAcTamiena s e Meanann (Me) u HHTepK-
BAPTHILHOTO pasmaxa | 25«6 75-i nepuentuan|. Kpome
TOTO, W15t KakKI0H BLIGOPKH KOAMMECTHRCHHBIX HPHIHA-
KOB GBI TOACHHTAHB! BRIBOpOtHOE epesttee (M) 1 Bhl-
GOpOUHOE CTAHAAPTHOE OTKIOHEHHE (8), UTO YKAIAHO
B Tabumuax u uae Mts,

PeayAbrarsi

B raba. 1 npuseaernl aeMorpahyeckne nanHne,
OnoMeTpHYecKe nokasartean u nudopMatnsg o um-
naaHTHpyemsix MOJT,

Brada. 2 npuBeacHbl CPRIHIN W CPEIHHHAN BEKTOP-
HLIe OMOKN, UCHTPOMIHAS OWNOKA M POLIEHT T/1a3
¢ omndroi menee 0,5 anrrp.

Ha pue. 3 noKasaHo pacipeaeJaeHne 1as co cpeamei
AbCOMOTHON otHOKOI Menee 0,5—1,5 arrp,

Kak BHAHO 13 pue. 3, 1001 caydaen ommnbkn pacuera
MeHee 0,5 AnTp pactpene/ Hianch CACayIonmm obpasom:
KaAbKYTop ASSORT — 65,7%, kabkymsitop Keiina —
60% u onnaitH-kaabkyasrop — 54,3%. BakHo 0TMETHTD,
HTO HI OUMH KAILKYISITOP HE CMOT H3DexaTh cliyvaen
¢ pacyeTHol o1nbKoit MeHee 1,5 amrp.

Ha pue. 4—6 npusencHnl rpadgimkn HEHTPONIHON
ONOKN pacyera ¢ JAaHHBIMH CTAHAAPTHOIO OTKAOHC-
HUS LEHTPONILA IS KAKIO0iT hopmyiinl,

Tatianua 1. Bo3Ipacy, reHACPHan NPUHAAAEKHOCTL W BHOMETpHYe-
CKHE NOKAIATEAN FAX3 NAUMEHTOR

Table 1. Demographic data of patients and biometric parameters of the eyes

IMokasurenn 3navenne
Boapacer, roas, Mo 66:+13,3
Mykekolt noa, n (%) 12 (34,3)
AKeuexuit non, n (%) 23 (65,7)
Ipaniit ras, n (%) 19 (54,3)
Jlennti riag, n (%) 16 (45,7)
Ocennst UTHHA T, My, Mto 24.6+2,19
IayBuna nepeamcit kamepnt, My, Mro 3,14:£0,48
ToauHa xpycriinka, MM, Mia 4,4740,50
Porosuinnii actnrsarians, airrp, Mo 2,30£1,22
Cipepryecknit kosnonent MOJI
(cthepoakmipadtent), anp, Mio 18,89:+6,29

BECTHUK ODTANIBMONONAN 1, 2022
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Tabanua 2. Cpeanss (MAE) u cpeannnan (MedAE) sextopHbie owmbky, LeHTpoMaHas omMBKa, NPOLEHT raa3 ¢ ownbKkoi menee 0,5 anTp
N0 KQKAOMY KaALKYASTOPY

Table 2. Mean absolute and median absolute prediction errors (MAE and MedAE), centroid error, percentage of eyes with an error of less than 0.5 D for each
calculator

INokazareinn OH1aiH- KUILKYISITOP ASSORT Kaekyasrop Keiina
MAE, niirp*, Mo 0,82+0,58 0,70£0,67 0,72+0,76
MedAE, anrp, Me (IQR) 0,66 (0,585) 0,62 (0,585) 0,54 (0,905)
LlenTponanas ommoka** 0.08* (63£1.05) 0,06 (18:£0,98) 0,10% (82+1,05)
+0.5 nnmp (%) 543 65,7 60

Hpumenanue. * — craTneTHUCCKI 3HAMUMO MEHBIIYIO OUINGKY TIOKA3LIN KATLKY/IT0pp ASSORT 1 Keitna no ¢pasHesino ¢ AauupiMu OHAANH-KILKYAS TOpa
(p<0,04). Mpn cpasuenn aannx ASSORT i kannkysisropa Kefipa seay coBoil SHauMMOit pasHiiib He BRARICHO (p=0,83); ** — cpeannii ueHTPOMA: AHONTPHK
“(rpaaycel £ CTAHIAPTHOE OTKIOHEHHE teHTpoita) |20].

m<05
w10
Bs1S |

| e
<] { Q
90%—9—| o‘®, Qo . 0180
9 &80 000

r
l

| |
| |

| OHASAM-KANLXYNRTOD ASSORT Kanvxynwrop Kedna

Puc. 3. Yucao caysaes ¢ MAE menee 0,5; 1,0 1 1,5 AnTp no kaxaomy J

KaAbKyasTopy, %. ' 112,5°
|
|

Fig. 3. Percentages of eyes with MAE of less than 0.50, 1.00 and 1.5 D for each
calculator, %.

135°

Centroid: 0,08D @ 63° + 1,05D

Puc. 4. Llentponanas ommbKa OHAAH-KAABKYASITOpA.
Fig. 4. Centroid error of the online calculator.

45*
0,180°
1 67,5° 22,5 l

112,5° 157.5°

(R
90" P © Mool | 0,180°

135°

Centrood: 0,06D @ 18° + 0,98D

Puc. 5. Llentponanas owmbKa kaabkyastopa ASSORT,
Fig. 5. Centroid error of the ASSORT calculator.

12,5 157,5"

135°

O6cyxaenue
Centroid: 0,10D @ 82° + 1,05D

Pacuer TOpHueCKOro xpycrajiuka Ha MpoTsiKe-
HHW MHOTHX JICT 683MDOBaJ]C$I Ha JaHHbLIX KJIACCHYE-  Pyc. 6. LienTpomanas ownbka kaabkyastopa Keina.
CKO# KepaTOMEeTpHH, OCHOBAHHOM Ha (hOPMYJie rayCCOB-  Fig. 6. Centroid error of the Kane formula.
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CKOI1 ONTTHKH C UCTOIb30BAHMEM ONTHYECKOTO MHIIEK A
1,3375. 3HaueHne UMWIMHAPA B MIOCKOCTH POrOBUILbI
MIPU ITOM CTPOTO COOTBETCTBYET LIMJIMHIPY U3MEPEHHOIH
nepenHeil moBepXHocTh. OIHaKo ObIIO YCTAHOBJICHO,
4TO MPH MOJOOHOM BapHAHTE pacyera NpsiMoii poro-
BUYHBI ACTHIMATH3M, KaK PABHIIO, TUIIEPKOPPUTHPO-
BAJICS TOPHUECKHUM XPYCTATUKOM, a 00paTHbII — Hel0-
koppuruposaics [21]. HeobxonmMocTh OLEHKH 3a1HEro
POrOBMYHOIO ACTUIMATH3Ma CTajla OUeBUIHOM, OIHAKO
DOJIBIIMHCTBO MCIOJIbL3yeMBbIX (hopMy1 ObUIH axarnTu-
POBaHbI MO KIACCHYECKYI0 KepatomeTpuio. [Tostomy
OblJ1 TPEUTOKEH PSIL IMITHPUYECKUX MOMPABOK, KOC-
BEHHO OLEHMBAIOLLINX ACTUTMATH3M 3aQHEH MOBEPXHO-
CTH Ha OCHOBE AAHHBIX CTAHAAPTHONH KEPaTOMETPHH,
JNaHHBIX OGHOMETPUI WM JAPYTHUX MoKasartesneii [22—24].

B nocsienHue roabl CTaan mosiBAsITLC (hoOpMYIIbL,
MO3BOJAIOLINAE YYUTBIBATL B PacHeTe HEMOCPEACTBEHHO
M3MEPEHHYIO 3A1HIO0 [MTOBEPXHOCTH POTOBHLIbI [25].
JLiist TOUHOI OLIEHKH O0LLEro 100TepaltHOHHOTO poro-
BUUHOTO aCTHIMATH3Ma M3 HCXOIHO UMEIOLIMXCS IaHHBIX
KJAaCCHYECKOI KepaToMeTpu i (repeHsist MOBEPXHOCTh,
npeodpaszoBaHHas B 00LIYIO ONTUYECKYIO CUITY) U Ke-
PATOMETPHH TOJIBLKO 3A1HEH MOBEPXHOCTH HEODXOIHMO
BHITIOJIHUTE ONpeIe/IeHHbIH Nepepacuer, Kak 3To pea-
JH30BAHO B TOPHYECKOM KasibKysitope bapperra [26].
B pacrniopsikeHUH XHpypra ecTh Mpudopbl, KOTOPLIE M0-
3BOJISTIOT M3MEPHUTh OOLIYIO ONTHYCCKYIO CHITY POTOBHILLbI
C YYETOM He TOJILKO NMepeaHeit u 3aiHeit nosepxHocTeil,
HO M IaHHBIX KEPATOMAXUMETPUM B PA3THYHBIX €¢ Y4acT-
kax [27]. Onna u3 nepsbix (hopmyIl, Aat0u1as BO3MOX-
HOCTb MCIO/JIB30BATh TAKUE JaHHble, — 3TO hopmyna,
npemnoxerHass Hosnem AJIbIMHCOM, B OCHOBE KOTO-
POii IEKUT BeKTOPHbIiT aHasin3 [28]. Apyroii Topuyueckuii
KATBKYJISITOp — KanbKyasitop KeifHa — paccunTbiBaet
OOLIMIT POrOBUUHBIN MOCICONEPAUMOHHBII aCTUIMA-
THU3M C IPUMEHEHNEM NCKYCCTBEHHOrO MHTeIekTa. Ta-
KHM 00pa3oM, B HACTOSILLIEM UCCIIEIOBAHUY TPUMEHSUTH
0a30BBIH TOPHYECKUIA KATLKYIASITOP, KOTOPbI «CUMY-
JIMpYET» ODLIYIO ONTHYECKYIO CHITY POTOBHILIBI, HCTO/b-
3yst KeparoMeTpuueckuit muaeke 1,3375: Topuueckuii
KJIBKYJISATOP, KOTOPbIii MO3BOJSICT BBOAUTH OOLLYIO Orl-
THUECKYIO CHITY POTOBMIIBI, M3MEPEHHYIO KEPaTOTOMO-
rpahoMm, a TaKKe TOPUUECKUIT KAILKYIATOP, NCMOIb3Y-
IOLLMI, KaK ¥ Da30Bblii, JaHHBIC KEPATOMETPHUH TOJIBKO
NepeaHei MoBEPXHOCTH, HO TIpeodpasylolnii ee B 00-
LYIO OMTHYECKYIO CHIIY C NTPUBACHEHNEM €Lle OLHOI
COBPEMEHHOIT TEXHOJIOTNM — MCKYCCTBEHHOIO MHTEI-
JieKTa. B pasnmnuHbIX MOAX0AAX K OLEHKE KepaTOMETPH -
YEeCKMX JIAHHBIX C TOUKM 3PEHMSI pacyeTa TOPHIeCKoro
XPVCTATUKA MOXKHO TMPOCACANTD ONpeaeseHHYIO CIlTi-
pajib Pa3BUTHSL MOAXOA0B K OLIEHKE JaHHBIX: OT YITPO-
HIEHHOH KOCBEHHOM OLIEHKHN 0OOLIEi ONTHYECKO! CHIThI
POrOBHLIbI YEPE3 U3MEPEHHYIO M CHOBA K KOCBEHHOI
OLICHKE, HO Da3upyloleiicsi Ha COBPEMEHHbIX METOMax
1peodpa3oBaHMs.

C TOYKM 3peHust NPaBWILHOI MHTEPrpeTaumm no-
JIYYEHHBIX PE3Y/ILTATOB, BAXKHO OTMETHTh, YTO CTAHAAPT-

10

HOE OTKJIOHEHHE cpeiHeit abcomoTHOI omnOKM pacyera,
MOJIYYEHHOE B PE3YJIbTATE BEKTOPHOIO aHATN3a KaX/10T0
chyvast, — 3TO Mepa OLEHKH pacrnpeieiedus (amcrnep-
cuu) aanHbix. OHO c1abo 3aBUCUT OT CABMIA pacuera
OT LIe/IN B TY MJIH HHYIO CTOPOHY. B TO Xe Bpemsi LieHTpo-
HIHAs OMOKa — 9TO Mepa OLEHKH CABMIa pacyera KOH-
KpeTHOMH (hOPMYJIbI, HO OHA He MOKa3bIBAET AUCITIEPCHIO
JIAHHBIX (3TO aHAJIOT Cpe/iHelt OIMOKHY B HCCIEI0BAHUSIX
touHocTn pacueta Hetopuueckux MOJT). TTockonbky
pacnpeneneHue JaHHbIX OIMOKK pacyeTa 1o BeKTop-
HOMY aHAJIM3Y HOCHJIO HETpaBUIbHbII XapakTep, OMHUM
13 OCHOBHBIX KPUTEPHEB OLIEHKH 10JUKHO OBITh CpeaH-
HOE OTKJIOHEHHE (MeanaHa).

Bce Tpu BapuaHTa pacuera nokasail BEKTOPHYIO
omdky B npenenax 0,1 anTp, ¢ HAMMEHbLINM TIOKa3a-
tesem hopmysibl ASSORT (0,06). Kanskyasitop Keiina
MPOAEMOHCTPHPOBAJ LIEHTPOMIHYIO ounbky 0,1 anTp,
YTO HECKOJILKO NPEBLIILIAET 3HAYCHIS, MTOIYYEHHbIE B pa-
6ore J.X. Kane n B. Connell [18]. Kaaskyasitop Keiina
Beiaaet pesyiabrat TopuuHoctn MOJT Toasko 1o rpa-
naunn topuaeckux MOJT komnavum Alcon (puc. 7).
MuHUMaNBLHBIN LHAMHAP cocTassieT | AnTp, cieayio-
wmit — 1,5 anTp 1 nasee ¢ warom B 0,75 AnTp 10 Mak-
CHMaJIbHOTO LMIKMHApa 6 anTp. B HacTosiem Hecieno-
BAHWM MCIOIB30BAIM TOPHUECKHE XPYCTAJIMKN KOMIa-
Huu Baush&Lomb co craproBbimM tninuuapom 1,25 anrp
1 aaiee ¢ waroM B 0,75 anTp 10 MAKCHMAILHOTO 3Ha-

|
| Surgeon Shukhaev Index 1.3375 -
Patient  Test 0 123
AL 23.00 mm A-Constant: 11920
Ki: 4000D @0  Target Ref: 000 D
RIGHT « w#wxoasw wm 450 mm
ACD: 350 mm cCcT: 540 ym
10L Power (D) | Refraction (D)
27.5 -1.33
‘ 27.0 -0.97 :
' 265 -0.61 \
26,0 -0.26
]
SIA:0.320@110* 270* 255 0.09 ’
Toric (Cylinder Power) Residual Cylinder
| T5 (3.00) 0.60 D Axis 88 i
; 76 (3.75) 0.11 D Axis 88
\ T7 (4.50) 0.38 D Axis 178

Puc. 7. PeayabTar pacuerta TOPMHECKOTO XPYCTaAMKa B KAABKYASITOpe
Ke#na.

B nesom Hit&HEM YAV NOKASAHBL BAPHAHTH TOPHHECKOIO KOMITOHEHTA NO Ipa-
AALUNH TOPHHCCKHX XPYCTIIHKOB KOMITAHHI Alcon.

Fig. 7. Result of calculating toric lens in the Kane formula.
In the bottom left comer are various toric cylinder power options for the Alcon 10Ls.
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denmst 5,75 arp. Takusm o6pasom, NOrpeitiHOCTL B Bhl-
Bope ropuunoctn MO s kanskyasitope Keiina Guuia
0,25 TP, a B PACUETHOM MOCACONEPAITHOHHOM THANH -
ape — 0KoA0 0,18 Tp n MEHBLILE, 4TO 1 MOTTIO CTaTh Oj1-
HOW M3 OCHOBHBIX NPHYHH OTHOCHTEIBHO BHICOKOH LIEH-
TPOMAHONH OLIMOKHM,

Cpeanstst abeomorHas otmndKa Obl1 10CTOBEPHO
MeHbie B Kaabkyasropax Kefina u ASSORT 1o epasie-
HUIO € TAKOBOM 1IPH MENONBIORAHHM OHJATH-KaabKYI5 -
Topa (p<0,05), Tpu cpasiennm anyx nocaeaHny KaibKy-
agropon (Keitta n ASSORT) cratuernvieckoil pasHuiil
HE BHIIBICHO, OAHAKO 3HAMCHME MEAMAHBL ObUIO MCHBLLIC
v kaaskysitopa Keitna (0,62 nporun 0,54). Topuueckue
Kiiskysstopst ASSORT u Keitna gator 6osiee TouHbIH
W CTABIABHBI TPOIHOZ OCTATOMHOTO NOC/ICOTePALINOH-
HOTO aCTUIMATHAMA, W HA CCTOAHATHII ACHb HCITO/TL-
JOBAHNE YCTAPEBIINX BEPCHH OHIANH-KalbKYBTOPOR
Hexenarenbio, Eue onmn coppeMentbii Topnaecknii
KUILKYISITOP — KadbKyasitop bapperta, KoTopstil B psiie
nyOankaumit 129, 30] nemouctpupyer 6osaee Tounii pac-
HET 110 CPABHCHHIO C KJIBKYISITOPAMM, MCTTONL3YIOUINMI
CXOMMBIA TIPUHILNAT OLEHKN 00LIEr0 A00MNepaunoHHOro
POrOBHYIOTO aCTUIMATH3MA, B 0/1HOI M3 nocaeaHuy ny-
Ormkanmnii | 18] cpaBHNBAIOTCH WIECTL TOPHUECKMX Kilh-
KYJSITOPOB, BKIIOUAst Kbkyastops Keitna n bapperra,
Onpesenennt terrpomtras ommnodka — 0,04 1 0,12 anrp,
cpeanns adbcomorHast ommnoka — 0,45 n 0,47 y kannky-
asropos Keitna n Bapperra coorsercrsenno. Nokasa-
Tenn y kaaskyasTopa Keitina okasanuen 6onee TOMHLIL,
HeM B HAIIEM MCCACAOBAHMN, 3TO MOKCT OBITL 0O bsIC-
HEHO TeM, uTo B pabore | 18] Buu1a HCoAL3OBAHA TOPH-
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ueckas MOJT1Q Torie (Alcon Inc., CLLA), koropas Ge-
peTes 3a HTanon B Kaibkyasirope Kefina, B nocrynHoi
JIUTEPATYPE MBI HE HALLUTH padoT, CPUBHUBAIOLLINX KaJTb-
Kyssitoput ASSORT, Keitna i Bapperra.

OTMETHM, YTO HacTOsIee HeeaeoBanne Hu1o
OIPAHHYCHO HEDOUILIION BLIBOPKOIT caiyHaes u cpap-
HEHUEM OIPAHUYCHHOTO MHCHA KATLKYJIATOPOB, 1§ KO-
TOPOE HE BOLUUIN, HAIIPUMEDP, KILKYISTOPLI, OCHOBAH-
HbIE HA TPACCHPOBKE Jiyuelt, n Kaikyssrop bapperra.
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PE3IOME

Lieab uccaeaoBanmsi. OnTUMHU3MPOBATL TEXHOAOMMIO (HaKOIMYALCUDUKALMI HADYXAIOWER KaTapakThl € MCTIOAL3OBAHKHEM (DEMTO-

AQIEPHOTO COMPOBOKACHHS,

Marepman u metoast. B 1-10 rpynny sowan 29 naumentos (30 raas) ¢ HaDyxaiowen 3peAoi KaTapakTon, y KOTOPLIX (hemMToAa3ep-
HOE CONPOBOKAEHHE BBHINOAHSAOCH MO HOBORM, ONTUMUIMPOBAHHONA TEXHOAOTMK. B 2-10 rpynny ObiIAn BKAOYEHLE 20 naumeHTos
(20 raas), y KoTOpbIX 2Tan (HEMTOAA3EPHOIO CONPOBOKACHUS NPOBOAMACS N0 CTAHAAPTHOR TEXHOAOTMK. [0 Beem Aoonepaum-
OHHBIM NaPAMETPAM NALMEHTBI 0DEMX YN DbIAK MPaKTUUECKN MACHTHYHBL. ONTUMUIMPOBAHHAS TEXHOAOTHS (DEMTOKANCYAQ-
peKcnca BKAIOHaAa B cebsl NPeAonepaumoHHyIo OLEHKY BHYTPUXPYCTAAMKOBOIO AABAEHHS, OKPAWMBaHUE NEPEAHEeR KancyAbl Ha-
OyXalowero xpycraauka TPUNaHOBLIM CUHUM, BBEAECHHE B NEPEAHIOIN KaMepPy BbICOKOMOAEKYASIPHOTO BMCKOIAACTUKA AASI YPaB-
HOBEWMBAHKMS BHYTPUIAA3HOTO M BHYTPUXPYCTAAMKOBOIO AQBAGHMS, NOBBLIWEHWE SHEPrUK Aa3epa NPU BLINMOAHEHUK NEPEAHEro

Kancyaapekcuca ao 10 MrkAK,

Pesyastatel. B 1-i rpynne B aByx raazax HabAI0AAAOCH HEMPOCEHEHUE NepeaHei KancyAsl (B 0AHOM raasy B cektope 30°, BO BTO-
PoM — B cekTope 45°). BhiIXOA XpYCTaAMKOBBIX MACC B NEPEAHIOID KaMepy M (hAOTTUPYIOWAS MEPEAHSS KancyAd y NauMeHTos
1-7 rpynnel He HabAAaAncs. Bo 2-i rpynne HenpocedeHne nepealen KancyAsl HabAIOAAAOCH B WECTH FAA3aX, B TOM YUCAE B CEK-
Tope 45—60° — B AByX, B cextope 90° — 8 Tpex, B cekTope 180° — B 0AHOM rAasy. MAOTTUPYIOWWAS MEPEAHSIA KANCYAQ BLISIB-

A€Ha B NATH CAyUasX. Bbixoa XPYCTAAMKOBBIX MaCC B NEPEAHIOK Kamepy HADAIOAJACH B AEBSITH FAQ3ax.

3akaouenune. ONTUMUIMPOBAHHAS TEXHOAOTHS (PEMTOAAIEPHOMO COMPOBOKAEHMS (DAKOIMYABCUDUKALIMK HaDyxaloweh KaTa-
PaKTbl MCKAIOHAET BBIXOA XPYCTaAMKOBBIX MACC B NEPEAHIOI0 KaMEPY W NO3BOASET CHOPMMPOBATH NEPEAHUIA KANCYAOPEKCHE 3a-

AQHHBIX Pa3zmMepos n hopmbl.

Karoyesbie cA0Ba: (hakoImMyAbCHEDHKaLS, HaBYXalowan KaTapakTa, KarcyAOPeKcHc, (hemMToAa3epHoe CONnpoBOKAEHHE,
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ABSTRACT

Purpose — to optimize the technique of intumescent cataract phacoemulsification by involving the use of femtosecond lasers,

Material and methods. Group 1 included 29 patients (30 eyes) with mature intumescent cataract, who underwent femtolaser-as-
sisted phacoemulsification using a new, optimized technique. Group 2 included 20 patients (20 eyes), in whom the femtolaser
stage was performed using the standard technique. Patients of groups 1 and 2 were almost identical in all preoperative parame-
ters. The optimized femto-capsulorhexis technique included: preoperative assessment of intralenticular pressure, staining of the an-
terior capsule of the swelling lens with trypan blue, introduction of a viscoelastic with high molecular weight into the anterior
chamber to balance intraocular and intralenticular pressures, increasing the laser energy when performing anterior capsulorhexis

up to 10 mj.

Results. In group 1, there was a non-penetration of the anterior capsule in 2 eyes, in one of them in the 30° sector, in the second —
in the 45° sector. Leakage of lens material into the anterior chamber and the floating anterior capsule were not observed in pa-
tients of group 1. In group 2, non-penetration of the anterior capsule was observed in 6 eyes, in the 45—60° sector — in 2 eyes,
in the 90° sector — in 3 eyes, in the 180° sector — in 1 eye. Floating anterior capsule was observed in 5 cases. Leakage of lens

material into the anterior chamber was observed in 9 eyes.

Conclusion. The optimized technique of femtolaser-assisted intumescent cataract phacoemulsification eliminates leakage of lens

material into the anterior chamber and allows performing anterior capsulorhexis of given size and shape.

Keywords: phacoemulsification, intumescent cataract, capsulorhexis, femtolaser-assisted.
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TexHoA0r st PEMTORAIEPHOTO CONPOBOAICH IS ]a-
KOIMYIBCH(PUKAUHMH KATAPAKTHL BIEpuste Ghiaa npu-
MeHeHa B KIHHuueckoit npaktuke 8 2008 r. J0KT0poM
Zoltan Z. Nagy |1]. KaAuuHnueckue CCAe10BaHNR i Vvi-
ro W in vivo NOKA3MTH, YTO NEPEIHIA KalcyJIOpeRenc,
BLIMTOTHEHHBI ¢ MOMOLLILIO (PEMTOCCKVHIHONO Aasepi,
Gonee TOMEH MO PAIMEPY M MOJOKEHHIO, HeM TPa1ui-
OHHBI KPYTOBOH KanNCya0pekchc, BHNOTHCHHRI Bpyi-
Hy10, [ToaToMy npH HENONBLIOBAHHN PEMTOCEKYHAHOID
Jan3epa suiine peppukIHOHHLIN HhdeKT onepatinm, pexe
MMEIOT MECTO ACUCHTPALINS 1 HAKIOH MHTPAOKYIAPHOH
anuaw (MOT) [2—14).

XapakrepHuLIMH NPUIHAKAMM IPEIoil Habyxalonen
KATAPAKTH! SIBSHOTCH: 3HAMHUTEIBHOS CYRKEHMUE YIia ne-
PeAHCH KaMephl, YMEHbIICHHE IyOHHLL MEpeAHei Ki-
steput ([T1IK), yBeanieHHe TOAMMHE XPYCTATHRA 1 0=
seHe nosoit npuodpetentoit cepodakmi ¢ HaTH-
HHEM C/08 PADKIDKSHHBIN XPYCTIMKOBLIX Mace | 15—24).

Henonssoparme GeMTOARIESPHOTO ITANA B XHPYPIrHH
HAOYXAIOUIEH KaTapaKTsl npelcramiser cobolt CI0KHYI0
3azaqy [25]. Robin G. Abell n coant. |4] orrecan Haby-
XAIOUIVIO KATAPAKTY K OTHOUHTEALHLIM NTPOTHROMOKA A~
HHSIM, BMECTE € Y3IKHM PHIHIHBIM 3paukoMm 1 duionnm-
HPHC CHHAPOMOM, M HCKTIOUNIN ¢2 W3 CHOCTO NPOCTIeR-
THRHOTO MCC/ICAOBAHIS, MEPCHECH B PAIPAI MAHYATLHON
xupypris. Ina Conrad-Hengerer u coanr. [26] nposesan
KIMHHMECKOE Heeaeaonanme Habyxaloneit Kkarapakril
v 25 nawserTon (25 rmas). Mpe KAMHYHECKOM Heeneno-
BaHuM Ha 12 raasax (48%) BOSHUKIM MOCTHKN nepet-
Hell Kancyasl, Ha Tpex raazax (12%) ormevaincs He-
GONLILNE ANTEINH KANCY/ILl, Ha AeBaTH rrasax (36%)
WMHTPAONEPALIHOHHO HABMIOAATOCE CTMITANKE KaNCybl
v kpas xancyaorosmun. Ha asyx rnazax (8%) nponso-
LIC PA3PLIB NepeaHeit Kancyasl, KoTopelfl 66u1 J0Ka-
H3OBAH W HE NEpeLnes Ha JaHw Kancyiay. Henoausi
KATICYIOPEKCHC B CeKTope 0T 5 10 7 yacos OuU1 RLIAB-
JCH B OAHOM Cayuae (4% ) pu MOpraHHeBOi KaTapakTe.
ABTOPH MTOKAIAIN, NTO BUIVATH3ALNA 3AIHeN Kancyin
C NOMOUBIO ONTHYCCKON KorepeHTHON ToMOTpaduu
(OKT) uabmonurack 8 15 (60%) rasax. B. Sezgin Asena
u coant. [27] npopein HeCacIOBaHNHe, B KOTOPOM Guuii
NPOAEMOHCTPHPOBAHK PeavabTaThl eMTONAICPHOTO
xancynopekenea Ha 50 raasax ¢ Habyxaoueit Geaol
xatapaktoil (1-s rpynna) u 83 masax ¢ Hespeloi Ka-
rapakTod (2-x rpynna). Ha 20 w3 133 mas (15%) so3-
HUKIM MOCTHRM NepeaHed kancyaul CooboaHbiil Henpe-
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PLIBHBI KPHBONHHERHBI KANCYA0PEKCHE Bbl BHTO-
HeH Ha 36 (729%) m3 50 raaa o 1-i rpynne w Ha 75 (90%)
13 83 raa3 so 2-f1 rpynne (p=0.03), H.C. Anncumona
1 coant. [28] BUNoaHAN PEMTONAIEPHOE CONMPOBO-
saenne y 10 nauuenTos ¢ Habyxuoweil Karapakroi,
B 10 (90%) cayuasx asTopbl noAy N GuioTTHpyomni
hparMenT nepeaneil Kancyabl ¢ HACTHYHBIM BRIXOQIOM
PADKHACHHBIX XPYCTAIHKOBLIX MACC B NEPEAHINIO Ki-
aMepy: 81 (10%) cayvune nepeansis Kancyaoromis Onuia
ChOpPMHPOBAHA C HIUTHYUEM MOCTHKOB 110 BCEMY ana-
METPY.

Taxim 06pazom, GeMTOAAICPHOE BEINOAHCHIE KatT-
cynopexcnca npu dakoamyascdukatnn odbecneun-
BACT €10 NPABHIALHYIO (hOpMY, pasMep N MoJoKCHHE,
HTO CHOCODCTHYET YAVIIECHTIO (PYHKINOHATLHBIN HC-
xon0n onepatnn. ONHAKO NPOBEACHIE 3aBEPIIEHHOTO
HENPEPWMBHOTO PEMTOKANCYIOPEKCHEA NPIt NIepespe-
0 HABYXAIOWeH KaTapakTe vaaeTes anin s 49—72%
CIAYMAEB, YTO TpebyeT JaIbHEHIIETO COBCPIICHUTHONA-
HUA AAHHOH TEXHOIOTHH.

Heab neese20BaHHA — YCOBEPUICHCTBOBATL TEXHO-
01110 GakoaMyILeHpHKALIH HAOYXAIOWEH KaTapaKThl
C MCTOAB3OBAHHEM (PEMTONAZEPHOID CONPOBOKICHHNIA.

Marepuan u meToas!

B nccnenopanie Guum BruoveHs 49 nauHeHTO
¢ HaOyxalouieit 3peaoi KarapakToil, KoTopsim Osu1a NPo-
pelena akoamyascupukauna ¢ umanrauuei MOJL
Onn GuLAN pasaeacHsl Ha Ase pyins 8 1-10 (oCHOB-
HVI0) Tpyvrimy, Guiai srodesst 29 naunesron (30 ras),
15 MyskumH i 14 KEHUIH, ¥ KOTOPLIX (PEMTOIAIEPHOC
CONPOBOKIACHNE BRINOIHANOCH 110 VCOBEPUICHCTBO-
BAHHON OpHIHHAILHON TexHoMorny. Bospact naun-
eHTOB cocrasu or 36 a0 83 ser (cpeanuii so3pact —
72,8+8,2 roaa). Bo 2-10 rpynny (rpynna cpasHeHns)
rouin 20 naumenton (20 rnas), 9 myxRunn i 1] KeH-
UIHH, ¥ KOTOPERIX 3Tan (GeMTOIAEPHOIO CONPOBOALCHIS
NPOBOIHACH 10 CTAHAAPTHOM TexHonoruu, Boapact na-
UHEHTOB cocTanun ot 32 10 84 et (cpeaHmil pospact —
70.2£10.8 roza). Fpynnst GopMUPOBATHCH NO Cayaail-
HOMY MpUHHLIMAITY,

KpoMme CTasaapTioro 200MnepatMoHHOro 1 nocie-
ONCPAUMOHHOIO OBCACNOBAHMA BCCM ITALIMCHTAM Bhl-
NOAHANACH YAbTPpasnyKonas Guomukpockonus (YBM)
JUTA HCCERoBaHNs rIyBHHsl nepeaHedt n 3aaHel Ka-
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MEPbI, H3MEPESHNS BETHYHHBI YIU1a NepeiHel KaMephl,
PACCTOSIHMI «TpabeKyiia — panykKae, «Tpabexyna —
LIJIMAPHBIE OTPOCTKH», TOJMMIHHBI XPYCTAAHKA, TOA-
UIMHBI TEPEAHErO C/I0A Pa3AHACHHBIX XPYCTATHKO-
BBIX MAacc, 3KBATOPHAIBLHOIO VIVia, LTHHB HAPYKHOIM,
BHVTPCHHEH., BEPXHEH M HHXHESH NOPUHH LMHHOBOIM
cas3xi. [1pp noMomy 3HAOTEINATHEHOH DHOMHKPOCKO-
MHH 10 H NOCAE ONepalny ONpeIeIsanch HEHTPaIb-
Has ToawnHa porosuitkl (LITP), naoTHOCTh 3HAO0TE-
JMANbHBIX KJIETOK HA eAMHHUY TIOHIAAH POTOBHILLI
(CD), koapdmunent sapuaunii (CV) u nokasarens
npoueHTa rexkcaronanbHoctn (HEX) v nawsentos
=it u 211 rpynn. Ha ocnosanun manHbix YVBM ocy-
IECTBAAICS MPSAONEPALIHOHHDIH pacyeT BHYTPHUXPY-
cramikoBoro aasaeHusa (BX) no paspabotanHoii pa-
Hee metoauke |13, 19, 21, 22]. UuTpaonepalMoHHO
BH3VAIbHO OLICHHBATOCH KAYECTBO BLINOIHSHNS nepe-
HETo KancyJIopeKcica nocie nposeaeHus demronasep-
HOTO COTMPOBOXICHUA (HATHYHE «MOCTHKOB», HEIOJI-
HOTO MIPOPE3aHNA NepeaHel Kancyisl, HATNYHE BLIX0AA
AMIKHMX XPYCTAIMKOBBIX MACC B MEPEAHIOI0 KaMepy,
Pa3pbiBbI NEPEIHeH U 3aaHel Kancyinl).

CratHcTHYecKYIo 00paboTKY NOAVHEHHbBIX TaHHBIX
OCVIIECTBSUTH C MOMOUIBIO TIaKeTa nporpaMm Statis-
tica 10,0 (StatSoft Inc., CHIA). IMockoabKy pacnpene-
IeHHe DOABIINHCTBA NMPH3HAKOB OTITHYANIOCH OT HOP-
saasHOTO (nposepsin no kputepiio Lanupo—Vivika),
HCNOAL30BATH HEMAPAMETPHYECKHE METOILI: ONHCAHNE
TPYIIN MIPEACTARACHO B BiAe MeauaHsl (Me) u KBapTi-
nedt [25-r0: 75-ro nepueHTIUIEit]; NpH aHATH3E N3MeHe-
HHIT B TPYNITNE UCTIOAB30BATH KPUTEPHiIT YIUTKOKCOHA.

Xupypeuweckan mexnuxa. IlauneHT 2-i1 FPVIINbL
(CpasHEHMA) Cpa3y NpHIIalannce Ha sran (hemrona-
3CPHOIO JICYEHMS € HCHOIb30BaHHeM (HeMTOCEKYHII-
Horo nasepa LensX (Alcon, CHIA) ¢ mMsrkoii cHAnKo-
HOBO# KOHTaKTHOI auH30it (cHcrema Softfit). TMocae
TIOATBEPAICHMS TOKHHIA CHCTEMA aBTOMATHYECKH M3-
MEPAUIA PA3MEPh NEPeaHeit Kancy/ibi i XPYCTATHKA € HC-
nonb3oBaHHeM TpexmepHoi cnektpaisHoil OKT u co-
Smoaennem BelonacHuix 30H. CranaapTHbie Desonac-
HbIE 30HEI TOIPA3YMEBAIH NPEIe] PACCTOSHMSA 10 Kpasi
3pauka S00 MM BO H30eAKaHHE NOBPEAICHHUS PATyAKH
JaszepoM. Itansl (heMTOAA3EPHOTO CONPOBOXKIASHNS
B 1-if 1 BO 2-il rpynne BKTIOYATH CASAVIOMIHE TIapanme-
TPBi: IHAMETP KANCYIOTOMUM — 4,9—35.5 MM B 3aBHCH-
MOCTH OT AMAMETPa 3padka ¢ CODMIICHHEM CTAHAAPTHEIX
He3onacHbIX 30H, rayduHa — 1000 MM (0T HAPYAHOTO
Kpas kancyast — 700 MM, o7 BHyTpeHHero — 300 MxMm).
sHeprua — 10 MxX, rOpH3OHTANBHBII MHTEpBAl —
5 MKM, BEPTHK@ILHBII — 5 MKM. VUNTBIBas OTCYVTCTBHE
ahdexra o1 hparmMeHTALNH sLIPa NPH 3pesioil Beoit Ka-
TapakTe. JaHHbIH 3Tan Ok HCKTIOYEH M3 MPOTOKOIA
onepauny y nauveHTos 1-it 1 2-it rpynm. [Mocxae guinon-
HeHHs 3Tana GeMTOIA3ePHOTO CONMPOBOXICHHA NAUMEHT
MNEPEBOINIICH B COCSAHION ONEPAlIHOHHYIO, [ eMY Bbi-
noaHsAIach hakoaMyIbCHOHUKALNA KaTAPaKThl Ha anma-
pare Infiniti (Alcon, CILLIA).
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[Maunertam 1-i1 rpynnsl 10 HeMTONAZECPHOTO CO-
NPOBOXICHHS, B ONEPALHOHHON, BHIMOAHLIH IBa Na-
paueHTe3a no 1.2 MM Ha 3 # 9 yacax. OkpainBain ne-
PEAHIOI KATNCYTY TPHIIAHOBBIM CHHHM H BBOIIUTH B Me-
PEAHIOI0 KaMepy BEICOKOMONEKY/IAPHBIH BHCKO2IACTHK
(IMCKOBMCK) 10 CO31aHUS BHYTPHITIA3HOTO AaBICHHUSA
(BI'1), pasnoro BX/1, onpenesieHHOMY B ripeaonepanm-
oHHOM nieproze |21]. Ha napaueHTesbl HAKIAAbIBATHCH
J1B4 VATOBBIX 11BaA U1 NPEA0TBPAIleHUs TOTEPH BUCKO-
3MACTHKA BO BPEMA JOKHHTA. MOCAE Yer0 NauHeHT nepe-
BOILMACS U151 (DEMTORA3EPHOTO ITANA ONepaliny, 1 Jaiee
31an (heMTONAIEPHONO CONPOBOXKICHUS BHITIOIHAICH,
KaK M Y NalneHTos 2-ii rpyrmsl.

B navane ¢axkoamyascudukauun y nalumueHTon
I-if rpynnel Haba01a10Cs KOALUSBHIAHOE CKOTLICHHE
rasa B nepeaHest Kamepe 8 cpeie Buckoanactuka. C na-
paleHTE30B CHHMAIH V3I0Bbie WIBBI M ONperetsiin
COCTOSTHHE NepeIHeil Kancyibl B 30HE Kancylopek-
cuca. [py Haruumy GONLIIOTO KOANYECTBA ra3a i CHH-
KEHUH BH3IVAIH3AUNHN Ia3 BMECTE C BUCKOJIACTHKOM
YaCTHYHO BLIBOAMIAN M3 NEpeaHeil KaMepsl Yepes oc-
HOBHOW pa3pes M 3aMellaln HOBOH nopumeil BHCKO-
31ACTHKA. 32 CYET BLIXOIA ra3a M BUCKO3AACTHKA CHH-
AATOCHh NABACHHUE B NEPeaHeit KaMepe, H MOJHOCTBIO
anre3NpOBAHHBIH IHCK NMEpeaHero Kancylopekcuca
YACTHYHO CMEIANCH B NEePeaHIOn KaMepy ¢ pasiesie-
HHEM HaCTH «MOCTHKOB» H BRIXOIOM PA3KHAKEHHBIX
XPYCTATHKOBLIX Mace B NepeaHion kamepy. Pazku-
KCHHBIE XPYCTA/THKOBLIC MACCh! U3 MePeaHeil KaMepbi
BRIBOAMIH Ye€pPe3 OCHOBHOH pa3pes ¢ NMoMOLIBIO 10-
NOAHHTEIBHON NopuHy BHCcKo3zacTHka. [Tpi nonHoil
aAre3uH NepeaHero KancylaopekeHca HaXonuiH 30HY
€10 TTOTHOTO TIPOCEYSHHA, PH YACTHYHOM (DAOTTHPO-
BaHHH LAHTOBBIM IMHHLETOM 3aXBaThIBATH PacceyeH-
HYIO Kancyay B 3TOH 30HE W MO KPYIY, N0 TeXHOA0THH
MAHVAILHOTrO KancyjiopeKCHca, pasaeisiiii MOCTHKH
B OCTQIbHAIX CErMEHTAX, HHOTIa MEXIY HECKOIBKHMH
MOAHOCTBIO MPOCEUSHHBIMHN YHACTKAMH [TepeIHeH Kan-
CVIIbl, 10 3aBeplIeHHS NePeAHEro KPYroBoro Kancyio-
pexcuca. Y naumeHToB 2-if rpynnsl nocie dpemrona-
3CPHOTO 3Tana NpH HaauyuH QAOTTHPYIOLIETO AHCKA
nepeaHeli Kancyist B NEPeIHIOK KaMepy BBOIWAN BU-
CKO21aCTHK, YAANANN TEePEeaHIONn Karncyay, pa3iku-
KEHHBIE XPYCTATHKOBbLIE MACCHI ¥ BLINOAHIIN Oflepa-
LUHIO O CTaHZapTHOI TexHonaoruu. [pw orcyrcreuu
GAOTTHPYIOUIECTO IHCKA MepeaHell Kancyasl Buinoi-
HSUIN OKPACKY MepeaHeit Kancyabl TPHIIaHOBBIM CH-
HiM. lasiee B NepeIHIOn KaMepy BBOAWIH BHCKO3aa-
CTHK. C €70 MOMOIIIbIO YePe3 OCHOBHOII pa3pes Vaaiiau
PaIKMACHHBIC XPYCTATHKOBLIC MACChl WM HCIIOIb30~-
BAJIH 15 3TOr0 ACMHPAUHOHHO-HPPHUTALIMOHHYIO CH-
CTeMY, CTApasich HE 3aXBATHTL CBODOIAHLIN Kpai ne-
peaHero Kancynopexkcuca. [lepeaH00 KamMepy BHOBb
3anOJIHAAN BHCKO3IACTHKOM, 11OC/IE Yer0 UAHTOBLIM
NHHIETOM 110 KPYIY aKKVPAaTHO OTACTSUIH CBOOOAHBIN
Kpail Kancy/JabHOIO 1HCKa OT NpHIASKAUCH nepeaHeil
KaricyJasl B 30He ee npoceyeHus. [1pu Hanrmuun Henpo-
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CEUEHHOTO YHACTKA NMePeAHeit KAncyb BLITOAHMIN
MAHYaIbH B KANICYTOPEKCHC T10 CTAHAAPTHON TeXHO0-
JOrUK, BuioJHUB 1Y HPOLCAYPY MO KPYIY, VA i
Cro na nepeateil kamepsl, KHapoanceekinio y natm-
CHTOR 1 =¥ M 2-61 rpyr He NPOBOAKIN B CRI3N ¢ HAaJlN-
HHEM PASKMKEHHBIX XPYCTANNKOBRIX MACC B [IEPCAHEM
M 3AAHEM OTACHAX XPYCTATNKA 1 OMACHOCTLIO HATHY NS
FA30BLIX TIY3LIPLKOB B 3aMHEM OTACHE XpyCTainka. Bui-
MOJIHSIIN PASIOM SLIPA 110 TEXHOMOIH I (haKo =401 1t (ha-
KOOMYALCHPUKALMIO (DPATMEHTOB SIpa XPYCTAINKA,
IToce yraaeHns XpyCTaainKkoBuiX Mace 1pu (oMo
ACTUPALMOHHO=HPPHTALMOHHON CHCTEMBI MMITIAH -
Tuposann MOJI, ynansian BHCKOMIACTHR W FHAPATH -
POBAIN OMEPALLMOHHBIE PAIPEshl,

PeayAbTarh

OcTpoTa 3peHus 40 Onepauny y nauueHTon
1-# 1 2-11 rpynn Guira pasna pr.l.c., B P 1o onepaunm
V TTALIHEHTOR OCHOBHON Ipyiiil coerasmto 14,50 [12,60;
[8.30] MM pPr.cT., ¥ NAUNECHTOB FPYIIL CPABHE-
Hist — 12,80 [11,65; 14,90] mm pr.cr, FTIK y naumenton
| =1t (ocHOBHOM) rpyITL! 110 2adHbivM YBM Gbiia pasna
2,05 [1,87; 2,36] mm, Bo 2-it rpynne —2,04 [1,96; 2,20]
MM, Tosumta Xpycraanka no ganisivM YBM g 1-i rpynme
cocrasuaa 5,21 [4.98: 5,50] mm, Bo 2-f rpynne —
5,21 [5,11; 5,40] mm, TTo Bcem BoituenepetncacHHbIM
napaMerTpam =i u 2=t rpynrst Gum IpakTHHeCKH HICH-
THUHBL TOMUMHA TEPEaHEro rMIoIXoreHHoro o
B 1=i rpynne Oblia HECKONBLKO DOJBLLIE M COCTABHIA
0,90 [0,87; 1,01] mm, 8o 2-it rpynne — 0,86 [0,78; 0,95]
MM. DKBaTopuasbHbii yroa B 1-i rpynne Obu1 pasen
30,007 [29,00%; 32,007, Bo 2-it rpynne — 31,70 130,45
33,40°). lNpenonepaunonnoe onpenenerne BXIy naum-
CHTOB |=f 1 2-1 rpynIibl OCYIIECTRISIOCh C TTOMOUILIO
KOMITBIOTEPHON NIpOrpaMmel 1o opmyse:

BXI1 = —21,940 + 8,082%A +4,244xB + 2,800xC,

B 1-if rpynine BX/L cocrasuao 31,40 [29,70: 32,70
MM PT.CT., B0 2-if rpynine — 31,70 [30,45; 33,40] MM pr.crT.

Jlononuurensroe npeaonepatnontoe YbM-
obenenoparie nauneHTon [-it n 2-it rpynn pasamnvia-
NOCK HEAHAMMTENILHO W npeacTasiero B Taoa, 1.

LTP, CD, CVu HEX y nauuenron 1-if n 2-it rpynnn
J10 ONEPALITH PASIMMUINCH HE3HAYHTEILHO (Tad. 2).

HeGonbimme pasinamns B nokasareasx 1-i u 2-i
FPYITT FOBOPAT O TOM, YTO OHN PASTHUAINCH HE3HAUN -
TEABHO 1 OBUIH CTATHCTHYECKH OLHOPOLHEL,

Bo spemst nposeaeHust (peMToNaseporo conposo-
KaeHus Brsyaansatst sapa Ha gemto-OKT y naumen -
o |-t rpynn Habmomwiack B 17 (56,7%) rnasax, si-
SYATHARLAS SAPA W SAAHCH KANCeyibl — B Tpex riasax
(10%). B octannunix 10 (33,3%) raasax sapo v saiuss
KAneyaa YeTko He BUIYIHINPOBAInChL, Y nanmenton
2-i rpynnul BU3yannsauus sapa seissaena s 10 (50%)
razax, sapa W sauaHei Kkancysst — napyx riasax (10%),
B OCTAZLHLIX BOChMI riazax (40%) suapo n 3aauss Kan-
CYZIA HE BHIVATH3HPOBUINCE,

IMonnoe npoceycHne nepeaHeid KancyJsl v natmen-
Tou |- rpynne B cektope 180" i eMOCTHKAMM® B OCTAR-
EACS YACTI OKPYKHOCTH HABITIONAIOCH B HERATH A=
jax (30%), s cekrope 90° — 8 11 (36,7%), «MOCTHRNS
1o okpyxHocTH 360" ¢ noanolt axresneil nepeaneit Kan-
evainl — 1 8 (26,7%). B asyx rnasax (6,6%) nabniosanocs
HEMPOCEUEHHE TepeaHeit Kaneyibl (B OAHOM I1143Y B CCK-
rope 30" ¢ HamaneM «MocTukons B cektope 2407, po nro-
pPoOM — B CeKTOpE 45" ¢ HAIMYMEM «MOCTHKOB» BB CCK~
Tope 225"), D1u aedekTh ObUTH YCTPAHEHBI MAHYANLHO,
HPH TOMOLLK LAHTOBOIO MTUHLETA,

Y nauueHTon |=i rpynns He HabIIOAATOCH BLIXOAA
XPYCTATMKOBBIX MACC B HEPEAHION Kamepy (haoTTupy-
IOLLEH nepeaHen Karcyibl, a TAKKe paspuiBOR epeaHeil
1 3aHe kaneysl. DRoTTupyoas nepeiHss Kancyia,
T, €. NMOJAHOE NpocedeHme Kancyin n cexrope 360°, Ha-
Gmopatack ¥ 5 (25,0%) naunenron 2-4 rpynnnt, Ios-
HOE [IpOCCHeHMe HepedHeit kancyinsl B cekrope 270"
¢ «MOCTHKAMU» B OCTABIIEHCH OKPYAKHOCTH BbISIBIEHO
B rpex raazax (15%), s cekrope 180" — B uernipex ra-
3ax (20%), n cexrope 90" — B apyx rmasax (10%), nonnoi

Tabamua 1. AaHnnie NPeAONEPAUNOHHOTO AONOAHMTEALHOTO YBM-0GcaeAosanms naumentos 1-4 w 2-4 rpynn

Table 1. Preoperative UBM in patients of groups 1 and 2

Vi Sl PisSTCRsHS ﬂlf;&:;e?uy;::i JUTHiEA UMHIOBON CITIKI, MM
Ipynia  nepenueft Ly erpabeRyaa — W HAPYKHOM  BO BHYTPEHHEM B BEPXHEM B HIDKHEM
KamMepsl ko PAIVAKKE» MM ety oraene oraene ornee oraene
OTPOCTRUY, MM
(B 11.67" 1,41 0,21 0,89 0,58 0,58 0,52 0,63
18,627 19,00"]  [1,16; 1,95] 10,18: 0,28] 10,74; 1,01 10,39; 1,03 10,30: 1,15] [0,41; 098] (0,37 1,14)
2-4 12,00° 1,42 0,24 1,06 0,72 0,640 0,63 0,75
[5.00% 16,1171 [1,19: 1,99] [0,20; 0,29] [0,97; 1,25] 10,60: 1,04] 10,53:0,88] 10,48 0.89] 0,52 1,12]
TaGiamua 2. LITP 1 XapaKTepuCTHKH IHAGTEANS POTOBNLLI Y NAUMENTOB T-A W 2-A rpynin A0 onepaunn
Table 2. Prooperative readings of central corneal thickness and corneal endothelium in pationts of groups 1 and 2
I'pyrina LITP, MKM CD, ki/Mm? CV,% HEX, %
-3 0,520 10,499, 0,557| 2437,0 [2184,0; 2708,0] 29,00 [24,00; 31,00] 60,00 149,00 68,00]
24 0,321 [0,301; 0,540] 2418,5(2102,5; 2681,0) 30,50 (26,50, 35,00) 62,00 149,00: 71,00]
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AATe3NH IMCTKA NepeaHei Kancyiasl 8 TaHHOI rpynne
He Habmionanock. HenpoceyeHue nepeaneil Kancymnsl
Habmoaanock B wecty raasax (30%), 3 HUX B ceKTope
45—60° — B aBvX rnasax, B cextope 90° — B Tpex ma-
3ax. B cextope 180° — B oaHOM raasy. Boixoa xpycra-
JIMKOBBIX MAcc B NepeaHIOn KaMepy Habmoaaics B 1e-
BATH raasax (45%). Npociexena 3aBHCHMOCTL BbIXOAA
XPYCTAAHKOBBIX MACC MPH BHINOIHEHHH (heMTOKancy-
saopexcuca B 3asucumocti ot MK, TonunHel XxpycTa-
JIHKA, BEAWYHHBI CA0H Pa3AKHACHHBIX XPYCTANHKOBBIX
wace 1 BXIL (vada. 3). [Mociae oxpacky nepenHeit Kan-
CV/Ibl TPHIIAHOBLIM CHHHM M BBEICHHS! B NIEPEIHION Ka-
MEPY BHCKO2/IACTHKA KATICV10peKeHe ObUT 3aKOHYEH Ma-
HYAIBHO, NPH NIOMOLIH HAHTOBOro nuHuera. Ho B 31X
CIVYAAX HE BCErja VIaBaloCh BbIICPAKATh 3alulaHNpo-
BaHHble (hopmy 1 pasmep Kancyaopekcuca. B tpex cay-
YasgX yAanoCh BRIMONHHTH KANCVIOPEKCHC OBAILHON
dopMbl M BONBIIHX PA3ZMEPOB., YE€M MUIAHHUPOBAIOCH.
B oaHoM cayuae nponsoe VXo MepeaHero Kancyio-
pekcuca Ha nepudepiio, Ho (akosMyascHpHKauno
VIAT0Ch BHIOIHHTL Oe3 ocioxHeHuit. Pa3psiBos 3a1-

TaGanua 3. MUHMMAALHBIC AOONEPALMOHHBIE NAPAMETPLI NEPEAHETO
OTAeAa FAa3a u seanunia BXA naunentos, v KOTOpsIX HaOAKAancs

BLIXOA XPYCTAAMKOBLIX MACC B NEPEAHIOID KAMEPY NPH BINOAHEHHN
themToAa3EPHOTO KanCyAOpexcHca

Table 3. Minimum preoperative parameters of the anterior eye segment
and the value of intralenticular pressure in patients who had lens material leak-

ing into the anterior chamber during fi taser capsulorhexis
) 3uaucune, Me
e [25-i: 75-it nepuenmivn]
TTIK. vy 1,96 [1.90; 2.07]
ToanmHa XpyCTuIKs, MM 3.2015.12:5.50]

Caoit pazaIrKeHHLX XPYCTUTHROBSIX
METC, MM

BXL, mu prcT.

0.9510.91; 1,03]
33.2(31,5:33.7]

TaGamua 4. 3navenns MKO3, BIA w ITIK y nauserios 1-# u 2-it rpynn
NP BLINMCKE
Table 4. BCVA, 10P and ACD in patients of groups 1 and 2 at discharge

I'pynna MKO3 BI P, v pret. TTIK, sy

I-a 0,70 13.65 347
10.55: 0.80]* [13,10; 17.30]* [3.36; 3.85]*

2-q 0.70 13.80 338
[0.65; 0.80}* [11,35: 17 40]* [3.46;4,09]*

Tpusevanue. B 1aba. 4—6; * — CTATHCTIFICCKH SRAMIIMEIC PALTIYMILE ¢ HCXO3-
HM cocToRBMNeM (pL0,05),

Hell Kancyasl v nalueHTos 2-i rpynnbl He Hab1ioaa10ch
HH B OIHOM Clyyae.

3HavYeHNA MAKCHMATHHO KOPPHIHPOBAHHOH OCTPOTH
sperna (MKO3), BI'1 1 I'TIK no aanssm VBM vy naun-
eHTOB |-t 1 2-ii TPYNNBlI PN BBINTHCKE NPEACTABICHB
B Ta01. 4.

[MocneonepaunonHoe 1onoaHnTeIbHOEe Y BM-Hc-
C/AEI0BAHME MOKA3AI0 3HAYHMOE YBEIMYeHHE YIJIa ne-
peaneit 1 3aaHeit KaMep y nauneHTos -t i 2-if rpynn
M0 CPaBHEHHIO C JOONEPANMOHHBIMH TMOKasare-
aamu. Paccrosuns «Tpabekyia — paayxka» u «Tpabe-
Ky/a — LILTHAPHBIE OTPOCTKH» TAKAE JOCTOBEPHO yBe-
JMYMIANCHE. A BOT AIHMHA BOJIOKOH UMHHOBOI CBSI3KH
8 |-it 1 2-if rpyInax A0CTOBEPHO YMEHBIIIIHCL (Tada. 5).

3navenns LITP u xapakrepucTiKa 3HI0TEM V Na-
LHEHTOB |-l 1 2-i1 rpyNN NpH BBIMHCKE MPSACTABICHBI
B Ta01. 6.

LITP v mauneHTOB |-if rpYNNbl MPH BLITTICKES 10-
CTOBEPHO yBeaHuMiaach Ha 0,14 MxuM. BO 2-1 rpynine —
Ha 0,18 My, CD cOOTBETCTBEHHO YMEHBIIHIACH Ha 34
H 76.5 xn/mm2. CV yeeauuniaca s 1-if rpynne s#a 3.5%,
B0 2-ii rpynnie — Takxke Ha 3.5%, HEX ymenbuniics co-
OTBETCTBEHHO Ha 8 1 9%,

LITP yepe3 6 mMec nocie onepaunn v NalHeHTos
1-it 1 2-3f rpYIIN CPaBHAIACH € JOOTICPALHOHHON # COCTa-
sita cootseTcTeHHO 0.520 [0.497; 0.548] 11 0,322 10 500
0.549] mM. TMA0THOCTH IHAOTEAHAABHLIN KICTOK
V NauMeHTOB |- rpynnsl 4epes NoaAroia VMEHsINiIacs
Ha 192 xa/mm’ 1 cocrasuna 2245.0 [1957,0; 2483.0]
KJI/MM®, VY TIAHHECHTOB 2-# rpyiimibl — Ha 221 k1) vy 1 Geana
pasHa 2197.0 [1867.0; 2446.5] xa/mm°. TMoteps 35-
NOTENIHAABHBIX KIETOK Hepe3 6 MecC nocas onepauun
B 1-it rpynne coctaBuna 7.88%. o 2-it rpynme — 9.14%.
CV 3HA0TeIHANBHBIX KIETOK BLIPOC Ha 3.5% v nauies-
TOB 1-if H Ha 6,5% y nauueHToB 2-if rpyrnel. HEX wse-
pe3 6 Mec nociie onepannn ymeHurcs Ha 10% v na-
tenToB 1-if rpynnsl 1 Ha 14% v nauneHToB 2-it rpynins
(Tada. 7).

Anaauz Kpas uCCeHeHHbIX NP GbINOAHEHUN KANcy-
AapeKcuca Kancyasusix ouckos. Bull NpoBe1eH aHaIus
Kpasi IMCKOB MCCeYeHHOI NnepeaHeit Kancyisl y naim-
enTos odenx rpyni. [Moce yaanenus u3 nepeaHeii Ka-
MEPbI KATNCYIbHBIC TMCKH TTOMEUanH cCHagana so dhaa-
KOHBI, 3aMOJHeHHbBIe cOAMTaHCHPOBAHHEBIM COIEBLIM
PACTBOPOM. a 3aTeM Ha NPeAMETHbLIC CTEKIa H OKpatiii-
san 0,5% TtpunadossiM cuHuM. OKpalieHHbie Kan-

Tabanua 5. AaHHBIC NOCACONEPAUMOHHOTO ADNOAHKTEARHOTO YBEM-mccaesosanns naunentos 1-# u 2-i rpynn
Table 5. Examination data of additional postoperative UBM in patients of groups 1 and 2

Paccrogsue, My Jlansa UMHHOBOM CRA3KH, MM

v epeaHen 3aan Tpabexyia —

Ipymna drotes . .“ . Tpabexyaa — o B HADVAHOM  BO BHVIPCHHCM B BCDXHEM B HILKHEM
Kamepst Kamepa, MM WHAHAPHBE
paIvERa oTaene omene oTaeae oI
OTPOCTKH

i-n 40,38° 2,75 0,335 1.19 046 0.41 0,38 0,52

[37.26°: 44,017 [2.49:3.03]* [0.31:0.46]* [0.99:1.47]* [0.29;0.66]* [0.24:0.57]* [0.23;049}* ]0.26:0.38]*
2-n 40,92 2,78 D38 1.33 0.59 0.48 045 0,58

[37,72°:44.20°1%  [2.51:3.001)*  [0,33:048]* (LIS 138)*  [0.48:0.74]  [0.33:066]*  [0.28:0.356]* [0.42:0.67]*
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TaOAnta 6, LITP W XapakTeprueTHKa JHAOTEAMS POFOBULILE Y HAUMENTOR T-0 W 2-H rpynn npu sunueke
Table 6. Central corneal thickness and parameters of corneal endothelium in patients of groups 1 and 2 at discharge

Ipyia LITP, Mnm CD, kit/mMm’ CV, % HEX, %
|3 0,534 10,517; 0.561* 2383,0 [2004,0; 2687,0* 32,50 [25,00; 36,00 52,00 143,00; 57,00|*
2en 0,539 [0.526; 0,569]* 23420 11952,5; 2638.0]* 34,00 127,50; 37.00) 53,00 145,00; 58,00]*

TaOamua 7. LITP 1 XapakTepueTHKa FHAOTEAM POTOBHLILE Y NAUMEHTOR 1= 1 2-1 rpynn yepes 6 Mec nocae onepaumn
Table 7, Central corneal thickness and parameters of corneal endathelium in patients of groups 1 and 2, six months after surgery

Fpynma TOammHa porosuiis, MKM CD, kn/mm’ CV. % HEX, %

l51 0,520 10,497; 0,548 2245 [1957.0; 2473,01* 34,5 126,50, 39,00] 50,00 [43,00; 57,001*

29 0,522 10.500; 0.549] 2197,5 [ 1867,0; 2446,5]* 36,00 [32,50; 42,00] 48,00 [41,50; 55,50]*
Obcyxkaenue

CYJIBL TPOMBIBAJIN H3OTOHHUECKHM PACTBOPOM HATPUS
XNOPHIA 1 (PUKCHPOBAIN K NIPEAMETHBIM CTCKIAAM € T10-
MOLBLIO KJIes, MUKPOCKOTTHIEeCKHE N300pKeHNs 1no-
AVa@I B HHGPOBOM BIIE ¢ TTOMOLLLIO GOTOKAMEPDLI
Hil MUKPOCKONE Zeiss. AHaING JIMCKOB neceeHHoi
TIePeIHelt KarncyJ/ibl MOKa3l pasHuily MEx1y cocTosi-
HHEM KPas KATICY/Thl M KPYTAMH KOAryJsiTon y natmneH-
TOB =it 1 2-01 rpy1mn, 4To ropoput o BOABLILEH TTOARNK-
HOCTH NCPCAHEH KAncyinsl y naunenton 2= rpynnn
1O CcpapHernio ¢ 1= rpyinoi,

[Tpu MeeaesoBatinn Kpast KancyJasHoro JIncka y na-
LNCHTOR 2-1 FPYIILL BRISBACHO, YTO (104 BOFACHCTRHEM
BXJL npu pacceveHun Kancyianl B aatiom hparMenTe
MPOUCXOAUT €¢ CABUT BHEPX M KHYTPH, 3a CHET Uero
Hd KAUCYJIbHOM JIMCKE MOABASETCH XapakTepHas cry-
nenn, B pesyanrare gajisHeitime nephopatiny gasepa
CMELTIIOTCS KHAPYAN, ITPOAOJIKASCE 110 DOALLIEMY pi-
JIHYCY, W IPH PasphiBe CACAYIONEro CCrMetTa Kaneyanl
TIPOMCXOAMT CLLE DOMLUINH ¢ TTOABEM, LAILHER I
CHBUI KANCYAbI KHYTPU, W TIPH TIpoaoukalotieiies pabore
nasepa n nepopatty CACAYIOWETO YHACTK MOXKET 110+
SIBUTHCS CULE OMHA CTYNEHBKA, 30 CHET MEHBLILIETO CMe-
HICH S KATICYI B TPH IOCHCAYIONIEM ¢¢ IBHAKCHHHT BTO-
past CTyneHbKa O0LIMHO MEHBLUIE EPBON, a creaylonme
nephopaLiii Aasepd poXOMT 1o e 6obIeMy paiu-
yey (pue. 1, 2). JList toro wrobnt mepeitss Kaneyi ocra-
BAIACH B 30HE pabOTh JIa3epa, BepPXHs rpatia gasep-
HOTO BosaeciicTrns yseauunpaiacs 10 700 mxm, Tlocse
opMupoBAHKS HEPBOH CTYNEHBKHN TTPOMCXOANT JaJTh-
HEee ABHKEHNE KAncyabl BECPX M KHYTPU, 11O 1IPHBO-
JIMT K PACILHPEHIIO 30HLI BOACHCTBIS AA3CPHOTO JIy'a
1 06PA30BAHKIO (PECTOHYATOIO Kpast Karey:nl (pue. 3),
KOTOPBI NPH A2/ bHEHIIeM ABHAKEHUN HEPEeXOanT i ce-
JIYIOTIYIO CTYIEHBKY.,

Y naupenron =it rpynms npu moMoum BUCKOM1a-
crika cospaercs pasropecue BIJLu BXIL Ipu pacce-
YEHUM Tepeateil Kaneyabl paskKizKeHHbIE XPYCTATN -
KOBBLIC MACCHI HE MOTYT MOXHATL MEPEAHION0 KATICYIY
W oBBHTH B nepeanion kamepy. Ioaromy npu padore
NA3Cpa ABMAKCHUE KATICYABI OTCYTCTBYET WM HEe3Ha-
HUTEABHO, OTCYTCTRYIOT CTYNIEHBKN 110 KPAIO KarceyJibl
(puc. 4—6).

18

[. Conrad-Hengerer n coasr. |26], H.C. Anncnmona
u coant. |27] oTMeualoT, UTo BuINOIHEHNE NEPeIHero
HENMPEPLIBHOIO KPYTOBOIo Kancylopekencea hemrona-
AEPOM MOKET OBITH JATPYAHCHO BCACACTBUC TOBLILIEH -
Horo BXJL, ApHAKeHHs KATICYILHOTO JHCTKA [IpH paboTe
Ja3epa, BOIMOKHOTO BBIXOAA XPYCTATMKOBBLIX MACC € 110~
MYTHCHMEM BIAIH NICPEAHEd KaMepbl, BOIMOKHOCTH
CHOHTAHHOIO Pa3pbiBa Nepeiteil Kancyibl Bo BpeMst aK-
THBHOTO BHIXOAA PAIKHACHHBIX XPYCTAINKOBLIX Mace

Puc, 1. Kpan KancyAbHOTO AMCKA €O CMEIICHHLIMK ADZEPHLIMK Nep-
POPALMIMH H ABYMS CTYNEHAMM KINCYABL Y ALMENTA 2-H Tpynne,
Yo, 10,

| — Kpai KRIEYALE € HEPRIs pAost nepdiopatiii: 2 — npoaoise e 1neprorn
PR NEPPOPALLI: 3~ ePAs CTYIEHD NEPEXOI HOEPHBX Hepdopatini 1 ciuer
PRSI I CMELIENISE KANCYE PR HOPMUPONIIINT KACYI0peRaien; 4 — kpall
KATCY €O COOPMIPOBATHOIN BEPBON CTYTIOHEIY; § — BTOpas crynein nepe-
XOM AIEPIIX HEPDOPILI S0 CHET POIPRING I CMEIENIH KATCYAbE i (hop-
MUPORIHING KACYIOPEKEHCN,

Fig. 1. The edge of the capsular disc with displaced laser perforations and two-
stepped capsule ina patient of group 2. Magn, x10,

| — cupsule edge with the first row of laser perforations; 2 — the first row of laser
perforations continues; 3 — first step of laser perfartions shift-over, ¢aused by rup-
ture and shitting of the eapsule during the formation of capsulorhexis; 4 — edge
of capsule with first step formation completed: § — second step of laser perfor-
thons shift<over, caused by rpture and shifting ol the capsule during the formation
of capsulorhexis,
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Purc. 2. Tlepaan Crynenn, CHOpMMPOBIBIIIRCR NPH NOAMEME H CWe-
HEHIMI KANCYARNOTO KPAR (PK €70 PAIPKIDE 14 CHET NOBMIICHNOTO
BXA y naumesiva 2-4 rpynnu, Yar. 15,

| — xpalt sancytn ¢ nepaust pagos nepdopaiil; 2 < nPOIUKENIC DEPBOID
ot segepopattinil; 3 Crytenh nepexoitit fanepiaX epdopatiil m eset pas-
PN M CMEIRETTIE KIECE A TP DOPAITPOBAHIEN KICYI0PERCINCA, 4 « CMeLac-
PORE) P KIS M BTV HE RO RATIEY AOPERCIES,

Fiy. 2. The first step, formed due 10 rising and shifting of the capsule edge du-
ring, its rapture caused by increased intralenticular pressure in patients of group
2. Magn. =15,

| — capwube edge with the finst row of perforations; 2 — the eyt sow of kser per-
lorations comtinues; § — the step of laser perforations shift-over, casmed Iy rupuee
and shilling of the capuale during the formation of capsulorhexas; 4 — dwdocaied
cigmule edge after compieted capmiborfiexis,

W SIPA B NEPEAHION KaMepy Wi-33 00/bIIOro nepenam
BI'Z1 w BXIL

Oxpacka nepeaneit Kancyant TpHIAHOBLIM CHHIM
¥ MAUHEHTOR 1 =it IPYIIL 23CT BOIMOKHOCTL TONYIHTE
Doslee HHTEHCHRHOE BOIACHCTBHE JIAZCPA HA NEPSIHIOKD
KANCYJy 38 CUET e¢ YHILEro KOHTPACTHPOBAHMS 1 JIyy-
IYIO €€ BHIYUTHIALMIO MPH YAAICHHN TTHHIETOM,

Beenenne BHCKOMIACTHRA UIS COMIAHMA PABHOBC-
cus BXI u BI/L cosnaer yveaosus L cradbuansaumnn
JANCTKA NEPeHen Kameyis B Havwie hopMupoBanis
NEPEAHEr0 KANCYI0PEKCHCE, YTO HOIBOASACT BLITIOTHHTE
ero i nnomHom obneme. CoxpaneHHe OTAIbHBIX MOCTH-
KOB NepeaHeit Karncyiu no tiny snepdopuposatHon
GymMaris He MELIACT RBINOTHEHHIO NPABIILHOIO KPyro-
HOIO KANCYJIOPEKCHC B OTIHYHE OT (heMTOKANCYI0PCK-
CHCA B IPYIIIIE CPABHCHHSA, TIC BOSMOKHO MOIHOE He-
npocesdeHite hparMeHTa nepearei kancyin. Buckoana-
CTHK NOAHOCTBIO GAOKNPYET BLIXO/ XPYCTATHKOBKIX MACC
B HCPEAHIOI0 KAMEPY, YTO COIIACT ONMTHMATLHLIE VEI0-
BHSL LIS BRITOAHEHIA (pesTokancyaopekenca. [pu pas-
sorecnn BT n BXIL amcaering Kancvisl BBEPX HE 1po-
HCXOIIT M KATICYILHBIE MOCTHKH COXPAHRIOTCH, [OFTOMY
«(QUIOTTHPYIOLLICTO» JIMCTKA NepeaHelt Kancyinl He noay-
waeres. [pn nedonsiom npesuitenn BXI wan BI1
AUCTOK NEPeAHeHt Kancyan Caerka npunoaHuMaeTcs
B OAHOM WIH IBYX CCIMCHTAX € YAaCTHYHLIM BAOTTHPOBA-
HUM B 370 30He. ECiin pasHoBecHe JaRieHiti coxpaHs-
CTCH, TUCTOK KATICYIOPEKCHCA OCTAETCSH HENOARWAHBIM,
Henoassopanue texuury dimple-down (smka sHusy)
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Pic. 3. Kpalt sancyaopexcuca y oanwenta 240 rpynou. Decronsa-
THE KPAR KANCYADPERCHCE T0CAE HOPMMPOBIIIE NEPROI CTYTIEHERI,
HaBAoANOTCR OCTATKH KATICYARMIIN «MOCTHKORS, Vi, 30,

| — ot paree nnosie s Xoarvanron; 2 — decrormanell sy kancy
Fig. 1. The edge of capsulorhexis in patients of group 2. The scalloped edge
of capsulorhexis alter foemation of the first step. Remains of capsular <bridgess
can be seon, Magn. »30,

1 — mow of previously estabinhed coogulates; 2 — seallop-like edge of capale.

— — — —————————

Prc. 4. Kpast kancyAwnoro ancka y naumesra 1-i rpyrrme, Yo, 10 (sep-
Has NOAOCA — apredranT).

I Kpai KADCY M € OTCYTCTIIEM CTYIIENER

Fig. 4. The edge of capsular disc in a patient of group 1. Magn. = 10 (the black
hand ix an artifact),

I~ capoie edge without steps

HE BCCTAR TIPHBOANT K OTACACHIIO KATICY/ILI OT Kpacy Karfi-
cyiopexesca | 26]. MoaroMmy nocae pumnoaHenus Gemro-
KAMCVIOPEKCHEA HEOOXOAMMO YIAINTE MACTH RHCKO3/1a-
CTHKA YEPes OCHORHON paipes, TOFL 21 CHET pasHiLL
BI1 u BXI npouncxoamT ABMACHIE NHCTKA NEPeaHei
KAMCY/IbE BBEPX € PAVICACHHCM sMOCTHKOBS 1t OXHOM
WIH HECKOABKUX (hparmenTaX. Jaasueiimee omaeachne
TEPEAHEH KANCyAsl MPOHCXOIANT N0 KpyIY, 1o (remToia-
IEPHBIM NEPDHOPALHOHHEIM OTHEPCTHAM, TAHTOBKIM THH-
uerom. Mecacaosadnniit Kpait nepeaHen Kancyisl y na-
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Prec. 5. Kpai kancyasl y naumeHTos 1-i rpynnsl. OTCYTCTBYIOT CTYNEHb NEPexoAa W AONOAHHUTEALHbIH BHYTPEHHHI PAA AA3EPHBIX KOATYAS-

voa. ¥Va. 10.
| — xpaft xancyan,

Fiz 5. The edge of capsule in patients of group 1. The shift-over step and additional row of laser coagulates are absent. Magn. x10.

— capsule cdge

Puc. 6. Kpait kKancyAopekcuca y naunentos 1-i rpynnst. Habawaa-
HOTCA OCTATKK KanCYABHBIX «MOCTHKOB». OTCYTCTBYET PAA AONOAHM-
TeAbHbIX Koaryastos. Ys. 30.

| — hecToHMATOCTE KPast KANCYI0PCKCHCD YMEHBILICHHA.

Fig. 6. The edge of capsulorhexis in patients of group 1. Remains of capsular
«bridges» can be observed. The row of additional coagulates is absent. Magn.
x30.

| — the scallop pattern of the edge of capsulorhexis is reduced.

LHUEHTOB 2-if IPYIIbl MOKA3LIBAET HAJIMUUE BhIPAKEH-
HOI «(heCTOHYATOCTH» U3-3a PA30PBAHHbIX KATICYISIPHBIX
«MOCTHKOB», XOPOILIO BHIHBIX M0/ DOJIBLIINM YBeJInye-
HUEM. DTO TaKXKe XapaKTepHO M JUIsi BLINTOJHEHHS Kar-
CYJIOpeKCHea Y NaLMeHTOB |-if rPYTIbl, HO 3a CYET OTCYT-
CTBUSE JIBHKEHUST KATCY/bl «(DeCTOHYATOCTb» Kpas MeHee
BbIpaKeHa, HabMIONALTCs! OTCYTCTBME «CTYTIEHEK» M 110~
MOJIHUTEIBLHOTO Psijla JIa3epHbIX KOaryasTos. Y naum-
EHTOB |-il rpyNIibl YACTHUHOE HEMpOoCceUeHHe rnepeaHeit
KarcyJ/bl HAOII0110Ch B IBYX IJIa3ax: B OIHOM a3y —
B cektope 30°, BO BTOPOM — B ceKTope 45°; BO3MOKHO,
9TO CBSA3AHO ¢ MPOBAEMOI NPH MPOBEAEHHH AOKHHTA.

20

V nauueHToB 2-it TpyIiibl YaCTUIHOE HENMpOCceYeHHe
repeiHeil KArmey bl CBSI3aHO € TeM, YTO B KAKOM-TO CEK-
Tope Karicysia He Bbutepxkupaetr BXIL u npoucxoaut
ee pas3pbiB ¢ 0Opa3oBaHUEM CTYTIEHBKH M BBIXOIOM Ha-
CTH KWIKHX XPYCTATMKOBBIX MACC B NEPEIHIOI0 KaMepy.
Boiteaime XpyCcTaimKoBbIe Macchbl OJI0KUPYIOT BO3/EH -
CTBHE Ja3epa Ha JaHHbIIT CEKTOP NepenHeil Kancybl,
4TO BEJAET K ee HerpoceueHuio. Ecau cnoii paskmkeH-
HBIX XPYCTAIMKOBBLIX Mace coctasisiet (0,7 MM 1 MeHee,
pasuunua mexay B n BXI] HeGonbliuast 1 BLIXOIL Xpy-
CTAJTMKOBBIX MACC B MEPEAHIOI0 KaMepy 3aMeUIeH, TO Jia-
3€p YCNeBaeT 3aKOHUYMTH KancyJlopeKeHe MolHOCTbIO
M B pe3yJbTaTe Mnoayqaiorest (pIoTTUPYIONIHil JIMCTOK
nepeaHeit Kancysibl Wi eIMHHYHbIE MOCTHKH [10 Kpalo
Karcy/ibl, YaCTHUHO YAEPKMBAIOLIME TIEPeIHIO Karl-
CyJly B OTAEIbHBIX CErMeHTax. AHAIH3 MTPe1onepaLnoH-
HOTO COCTOSIHIS MEPeIHEero OTPE3Ka 171a3a Mmokasaji Bo3-
MOKHOCTb TTPOrHO3HPOBAHMS BBIXOIA XPYCTATUKOBBIX
Mace B nepeaHion Kamepy (em. tada. 3). B a1oii curya-
LUK BAPHAHTOM BbIOOPA ABAAETCS MCMOAb30OBAHUE OI1-
TUMHU3NPOBAHHOI TEXHONOMMM (heMTONAIEPHOTO COTPO-
BOXIECHHMA. M3MeHeHHe MIOTHOCTH ONTHYECKOI Cpeibl
niepeHeil KaMepbl BhI3bIBaeT HEOOXOAMMOCTD ITOBbIIIIE-
HUS SHEPIUHU, UCTIONB3YEMOIT NPH BLINOTHEHUH 1Tepe/i-
HEro KpyroBoro Karncyiopekcenca, 10 10 mx/lx (Bmecto
5 Mk/lx). Ho B 1aHHOI1 TEXHONOTMKM HE MCTTIOIb3YETCS
npobieHue sapa ¢ sHeprueit 10 Mk, Tak uro obmee
CYMMAapHOE KOJIMYECTBO JIa3ePHOIi 9HEPIruH, MOCTYIAI0-
I B 1713, B 9TOM CJIydae 1axe MeHblle, ueM 1pu o0blv-
HO# TEXHOA0THH (PEMTOJIA3ePHOTIO COTTPOBOXKICHMSI.
TTpoxoXiIeHHe Ia3epHOro Jyya yepes cpeiy BHCKO-
3/1aCTHKA HE OKa3biBAeT HUKAKMX MoOoUuHbIX dhhekTon
HM Ha POroBMILY, HM HA IPYIHE OKPYXKAIOUINE TKAHU,
4TO J0KA3bIBACTCS BEJAMYMHOI MOTEPH IHAOTEANATBHBIX
KJIETOK M CTEMEHbIO BOCTTAINTEIbHOI PeakilMi B OCHOB-
HO TPYIINE ¥ FPYIe CPaBHEHMs.

BECTHWK O®DTAZIbMOJIOr N 1, 2022
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Buisoasi

I, OmruMU3aLms TeXHOAOr M (PEMTOAAICPHOTO CO-
NPOBOAKACHUS TIPH (hakoaMyabenpuratnn Habyxaio-
LIEH KATAPAKTHE COCTOMT M3 HPEAONEPAHOHHOI OLEHKI
BXJL, okpatmmnnanisg nepeanei Kaneyibl Habyxaouero
APYCTWIMKA TPUIAHOBLIM CHHIM, BBEACHNE B IIepet-
HIOK KaMepy BHICOKOMOJICKYSIPHOTO BUCKODIACTHKA
Justypasropetnsanng BEI w BXL, nossnuexue sxep-
rum Kancyiopekenca 10 10 Mk smecro o6bmHbX
5 MKJLK, UTO CBIBAHO € M3MEHEHUEM TIOTHOCTH OITH =
HECKOIT epenl nepeiaHeit Kamepsl,

2. BeistwaeHo, 4o npu suirolHEHIN epeaHero ghem-
TOKANCYJAOPEKCHEA Y MALMEHTOR 2-i IPYIITLL 1O BO3-
neiersrem BXIL opmupyerces MHoroctyneniatsiii ne-
PEIHMIT KATICYJIOPEKCHE CO CABUTOM MEPEIHel Kaneyibl
BIEPEI U KHYTPH, € JOMOTHHTEALHBIM BHYTPEHHUM [si-
JOM JIA3EPHBIX KOATYISITOB.

3. TIpn (hopMupoOBAHMI TIEPELHEro KaneyJ1opekenea
V HAUMEHTOR [=0 [PYIIILL OTCYTCTRYIOT AOHOAHUTCALHLII
BHYTPEHHMH PSLA3CPHBIX KOATYASTOR W «CTYTICHLKH»
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CMELUCHUS TTePEAHCH KACYhl, MTO CHUIETCLCTRYET
o pasrosecun BEJL n BX/I,

4. OnTuMu3MpoBaHAs TeXHON0IHs! (heMTo a3ep-
HOTO COMPOBOKIC I (DAKOIMYALCHPHKALLIII HADYXa10-
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TOMUMHOMH COS PASKMAKCHHBIX XPYCTIMKOBBIX MACC
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MaKTOpPHbIA AHAIU3 PUCKA PA3BUTHS NIEPBUYHONH OTKPHITOYTOJILHOM
rJIAYKOMbI
@ AL 3ATMAYAAMHA, B.M. ABHABAEB, P.X. 3YAKAPHEEB

DIBOY BO) «batiknpekHi rocyAapCTBEHHBI MEAHLIMHCKUE yrupeperters Munsapata Pocenn, Yia, Pogens

PEJIOME

Cpean Beex (POPM FARYKOMEL HANBOACE PACHIPOCTPAHEHHON HBASIETCS NEPRUNHAR OTKPBITOYFOABHAR TAaykoma (MOYT), Heaocra-
TOUHOCTE CBEACHHA O MATOTCHETHUCCKIX acriekTax paipuTis FTOYE 0O6yCAOBARBAET HEODBXOAUMOCTE AMABHEAWET O MCCACADIA-
HASE OCHOBHBIX. KANHIKO=CHYHKLMOHAABHWX W TEHETHUECKUS hakTopon prueka (DP) pasauTms 3aboABanns, 4 TaOKKE BIaUMOCEs -
AH MEAKAY HAMH € HCTIOABIOBAHMEM COBPEMEHHBIX METOAOB MATEMATHYECKOTO aHaAR ),

LieAn necaeaosamms. Ouennts apaterne WP g passnrnn FOYE ia ochosaiins MHOrohakTopioro ACHERCHOHHONO aHAAR3A.
MarepHas u MeToAbl B3 Hecacaobalne Braibueno 348 naumerton & sodpacte o1 45 ao B7 aer (348 raas) ¢ NOYE IV craani,
KOTOPBIM OBIAO TIPOBEACHO KOMIAEKCHOE OPTIALMOADTMHMECKOE W FEHETHIEOKRE OOCARAOBAIHNE. B KOHTPOABHYIO [pYNiY BOWAN
A0 Anu (8 rana) Gea rAaYKOMB, ConocTasumble ¢ nauuestami ¢ FOYE no noay u sospacty, OraabMmoaornieckoe o0CAeAoBaH1E
AALMEHTOR MPOBEACHO B 20132019 11, 8 LIeHTPe Aa3epioro soceranonacina speius «Ontumear (Yhal, MOACKYASPHO-FEHeTH-
HECKHE MCCACAORAHKS — B (DIBYH «Mucturyt GHoxuMun u renetukins Yhumekoro heAeparsHOro nECABADBA TEABCKOT O LILHTPA
PAM. Cratueriieckan oOpaGioTka peayAbTaton NPOBEAEHA ¢ HCNDABIOBARKEM POTPammbl IBM SPSS Statistics v.21. Aas npome-
ACHUS MHOTORAKTOPHOND AHAAME TIPHAMEHIAN METOA TAGHHBIX KOMIOHCHT. BUMHCARAR KOPPEASLMK MEKAY TAPAMETDAMA 13U
EHTOR W OCHOBHBIMA (IIKTOPAMI, HCNOALSYS CNOCOD BPAEHIS — BIPHMAKE . KPRTHUECKII YPOBEHE SHARUMOCTI NPH NPOBEPKE
CTATHCTHYECKIX FRIOTES NPMHAMAACH panHiiv 0,05,

Peayabtarn, B MccACAOBAIMN C NPUMEHEHIEM (PAKTOPHOTG AHAAKIA C HEALIOD PAIKUPOBAHKS (PAKTOPOE, ACCOLMHPOBAHHBIX € At~
watiem NTOYE, K HaHO0ACE SHAMMMBM BOKAIATEAIM BBICOKOTO pucka (16,75% obuei ancnepern) passmtng sab0ACanms Ol
OTHECENLE CAEAYIOUIME NEPEMEHHBE: BOAPACT, MHACKC KOMOPOUAHOCTH, KaTAPAKTA, NCCBAOIKCHOAHATABHIIN CUHAPOM, MHTEHCNWA-
HOCTI MUEMENTALIMN YIAR NEPEAHEA KaMCPL,

3akaovenne, MAKTOPHLIA AHAANE HBARCTCH MHOTOMEPHIM METOAOM MATEMATHYECKOTO GHAANSA, NOIBOASIOINM HAYHUTE POAL
P w passyrn TTOYT # 1x aCCOUMaLNA ¢ 3ADOAERIHNEM, MTO CIIOCODCTAYET PAHHEN AMAFHOCTIKE 1 BLEBACHINO KAWHHKO-(DYHK-
HMOHAABHIX OCOOEHHOCTEN SI00ACBAHUS,

Kawvesuie caosa: NEPBHINAR OTKPUTOYIOALHISA FAQYRKOMA, (lmu‘m;.w PUCKD PAIBITHS, qumpuun VHAAMS, MUETOA TAQBHBX KOM-
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Factor analysis of the risk of developing primary open-angle glaucoma
© ASH. ZAGIDULLINA, B.M. AZNABAEV, R.KH. ZULKARNEEV

Bashkir State Medical University, Ufa, Russia

ABSTRACT

Primary open-angle glaucoma (POAG) is the most common form of glaucoma. Insufficient information about the pathogenetic as-
pects of POAG development necessitates further research of the main clinical, functional, and genetic risk factors for the disease
development, as well as their correlations using modern methods of mathematical analysis,

Purpose — 1o assess the significance of risk factors in POAG development based on multivariate analysis of variance.

Material and methods. The study included 348 patients (348 eyes) with stages -1V POAG aged 45 to 87 years, who underwent
a comprehensive ophthalmological and genetic examination. The control group consisted of 48 individuals (48 eyes) without glau-
coma, matched with POAG patients in terms of gender and age. Ophthalmological examination of patients was carried out In 2013—
2019 at the «Optimeds Laser Eye Surgery Center in Ufa, molecular genetic research — at the Institute of Blochemistry and Genet-
ies of the Ufa Federal Research Conter of the Russian Academy of Sciences. The results were statistically processed using the [BM
SPSS Statistics v.21 program. The multivariate analysis employed the principal component method, Correlations between patient
parameters and main factors were caleulated using the method of rotation — varimax, The significance level was taken equal
10 0,05 when testing statistical hypotheses,
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Results. Factor analysis was used 1o rank the factors associated with POAG development, the following vaniables were attributed

75Uy

10 the most significant indicators of high risk (16.75% of the total variance! of developing the diseaser age. comorbidity index, cat-
aract, pseudoexioliative syndrome, pigmentation intensity in the anterior chamber angle.

Conclusion. Factor analysis is a multivaniate method of mathematical analysis that allows studying the role of the risk factors
for POAG development and their association with the disease, which contributes to early diagnasis and identification of clinical

and functional features of the disease.

Keywords: primary open-angle glaucoma, risk factors, tactor analysis, principal component analysis.
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B HacTosiee BpeMs B MeAHIIMHE Hab/I0AaeTCs TeH-
AEHUNS K MOSBICHH IO 0OIBILOTO KOTHYeCTBa 10MOTHI -
TEALHBIX METOAOB H Pa3HOODPA3HBIX MOAXOAOB K AHa-
rHocTke 3abonesanmii. Janubil hakT HensdexHO Be-
8T K HEODXOIMMOCTH MHTEPNPETALHH 3HAYNTEALHOTO
00beMa AAHHBIX, BKITIOYAIONINX KOAHYECTBEHHLIC H Ka-
4eCTBEHHbIE MOKA3aTe i, KOTOPhIE XapaKTepH3ViOT HC-
XO/IHOE COCTOSIHHE MAalMeHTa, AMHAMUKY Pa3sBiTHs 3a00-
JIEBAHWA. B TOM YHCIE Ha (hoHEe MPOBOIMMOTO JIeYeHNS.

IMoanIMaeTCs BONPOC O NPHMEHEHNH TCXHOMOTHI
Big Data a1a anann3sa sce 00/1€€ C/IOXKHBIX MACCHBOB
MEeIHIHMHCKUX JadHbiX [ 1. 2]. [Lid 31010 ucnoassyoores
CHICHHAIH3IUPOBAHHBIE LIHM(POBLIC ATTOPHTMBL, MHO-
TOMEpHbIE METOAbl MaTeMaTHYeCKoro aHaansa. K ra-
KHM MeToZaM OTHOCHTCA M (hakTopHblit aHanus3. Oc-
HOBHaa Hiaes GaxTopHOro aHaIH3a CBOINTCH K TOMY,
YTO B CIVYAE HATHYMS HECKOJIbKHX NMPH3HAKOB, M3Me-
PEHHBIX B TPVIINE HHAMBHIOB, HX H3MEHEHHWA MPOHCXO-
OST COINacoBaHHO. MOKHO NPeanoaoAHTh CYILECTBOBA-
HHE O1HOIM 0DIei NPHYHHDI 3TOH COBMECTHOM H3MEHYH-
BOCTH — (haKTOpa «CKPLITOI» (1ATEHTHOH ) NEPEMEHHOMN.

Cpenn Beex (hopM I11ayKOMbl TEPBHYHASA OTKPHITO-
yvroasHas raykoma ([TOVT) asasercs Hanbosee pac-
npocrpateHHoi. [NOVI paccmarpuBaeTcs Kax Nojau-
ITHONOrHYeCcKoe 3aboneBaHie. B PasBHTHH KOTOPOIO
TIpeAnoaaracTCa BaXHas pojib Pa3TNYHbIX NATOTeHETH-
YECKHX MEXaHHM3MOB, CPeaN KOTOPBIX MOKHO BhUICIHTH
MEXaHWYECKHE, COCYANCTRIE, TeHETHYECKHE, IHCTPO-
uyeckue, MeTabOIHYECKHE, HMMVHHbBIE, B3aHMOCBA-
3aHHBIE MEXIY CODOM M BbIZHIBAIONIIHE CPHIB MEXaHU3-
MOB pervasiing BHYTpHIasHoro aasneans (BI) [3, 4].

BaxHBIM SBIASTCH H3VIEHHE 3ABHCHMOCTH MEAILY
pasBuTHeM 3abonesaHnsa ¥ haxkTopamu pucka (PP) —
MeCTHBIMH M 00uIMMH. HeaocTarouHOCTh CBeaeHUI
0 naroreHeTHYeckux acnekrtax pa3sutus [MOYT oby-
CNIOBANBACT HEOOXOAHMOCTD AAIbHEHINEro MCCIe10Ba-
HHS OCHOBHBIX KTHHHKO-(DYHKUMOHATEHEIX M TeHeTHYE-
CKMX NapaMeTpOs NalMEeHTOB C JaHHBIM 3aboneBasHHeM
Kak OP pazsuTus 3adoneBaHns, a TAKKE B3aHMOCBsI3eil
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MEAILY HHMH Ha OCHOBE 10CTAaTOHHO DOabILON Da3sl 1aH-
Huix nauneHTos ¢ [TOVT ¢ nenoas3oBaHNeM COBPEMEH-
HBLIX METOI0B MATEMATHYECKOTO aHATH3A.

Lleas neeaenosannsg — oueHka 3HaveHns @P B pas-
suTin NMOVT #a ocHOBaHIHM MHOTO(AKTOPHOTO AHCAEP-
CHOHHOIO aHATH3A.

Marepuaa u meToas!

B anann3 Os1N BKJIIOYEHB! 1aHHBIE 0 348 naum-
enTax (348 rmas) ¢ [MOVI pasanuHbiX cTaauii, B BO3-
pacre ot 45 10 87 aer (8 cpeaxenm 61.28%10.13 rona).
48 a1 KOHTPOILHOI rpynnbi (48 111a3), CONMOCTaBUMBIX
N0 MOY M BO3PACTY € MAlHSHTAMH OCHOBHOI IPYIMkL
[MaumeHTs NPOXOAKIH KOMILIEKCHOE 0 TaTbMOI0I M-
gyeckoe o0cIe10BaHie ¢ MPHMEHEHHEM CTAHAAPTHBIX
METOZOB: BH30OMETPHH, DECKOHTAKTHOH TOHOMETPHH,
pedpakTOMETPHI., DHOMHKPOCKONNH, OB TATBMOCKO-
TIHH, TOHHOCKOTIHH, aBTOMAaTH3HPOBAHHON NEPHMETPHN
B pexume «mavkoma» (Tomey, lepmanns), a Takke Me-
TOAOB. JONOMHSIOIIHX CTAHIAPTHLIH MPOTOKO 00CIe-
nosanus nauueHTos ¢ [NOVI, npeayeMoTpeHHBIT yT-
sepxaeHHBIMH Mun3apasom Poccun denepantbHbIMI
KIHHHYSCKHMH pekomerHaaunamu [5]. B koMrieke 1o-
MOJAHNUTEALHBIX METOI0B MCCISI0OBaHUS ObUTH BKIIO-
YeHbl: VILTPA3BYKOBas 3X00HOMETPHA 18 H3MEPSHHS
pa3mepa nepease3saaneit ocut (I130) rrasHoro adaoxa,
MAXHMETPHs] U1 ONpeae/eHHs HeHTPATbHOMN TOMUINHbI
poroeuusl (LITP), onTHyeckas KorepeHTHas ToMorpa-
¢us (OKT) aucka 3purenbHoro Hepsa (A3H) u ma-
kyast (8 pexkumax 3D Disc # ONH), OKT c dyukuneii
anrnorpadun (OKTA) JA3H (Optovue Avanti RTVue
XR, CUIA). OKTA-ckanuuposanue [13H nposoanan
Ha yyacTke pasMepom 4.5%4.5 mum B pexume AngioDisc
B COOTBETCTBHH CO CTAHAAPTHAIM MPOTOKOIOM HCCe-
NoBaHus C OHSHKON Mukpounpkyasinnu A3H Ha noa-
HocnoitHOM ypoBHe (optic nerve head, ONH) u yposse.
MPOXOAAIIEM B CIOE HEPBHLIX BOJIOKOH M 3aXBATHIBAIO-
eM NepHnanwiIspHble Kanuanspsl (radial peripapil-
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lary capillaries, RPC), ¢ onpeaenenuem HHIEKCE KPOBO-
TOKA M TIOTHOCTH cocyancToro pucyika A3H. Kaxuwi
MALMCHT PACCMATPHBANCH KaK OTACABHMT KInHnyue-
eruit cayuait, TIpH acHMMETPHYHOM TEYCHUN TIRYKO-
MATOIHONO HPOULCCH YYNTHIBATH JRHHBE XVKE BUIS-
HICTO TR,

MOosekyISpHO-TEHETHHECKOE HCCARIOBAHNE OCY -
LICCTRASITIOCH MYTEM 3a00pa BEHO3HOH KPOBH W3 IOKTC-
BON BEHBL C MOCACAYIOUIIM OfPEACICHHEM CIEKTPA MY-
Tatnil 1 ACCONMALINA NOAHMOPPHBIX BAPHAHTOR B I'CHAX
suouwana (MYOC); G-Geaka, conepaantero 36 WDR-
norropon ( WORIG): onmunenpuna (OPTN) i Heliporpo-
dmuaa (NTFS).

Odyranbmoiormueckoe 00CACA0BIHNE NALWEHTOR
nposeaeso 8 20132019 rr. 8 Uentpe aasepHoro soc-
CrasosaeHs speHust «Onrnmens (Yha), moaekyaspro-
reHernieckue neeacaonanmst — 8 @FEVH «Mucruryr
OHOXHMIH W reHeTHRH» YhuMekoro heaeparsHoro ie-
CACAOBATEALCKOTO HerTpn PAH.

Kpumepuns sxnovenus NIUHEHTOB B HCCACI0BAHNC
SBHTHCH AUArHO3 « [Tepuiinast OTKpLITOYIroabHas 11ay-
xomae (H40.1), veranomteHnbii Hi OCHOBIHUI KAIMHI-
HECKMX, A460PATOPHO-MHCTPYMEHTRIRHBIX MCTOIOB HC~
CACAOBAHNS B COOTBETCTIHM € COBPEMCHHBIMM AHATHO~
CTHYCCKHMU KPHTEPHAMIL, 3 TAKAE BOIPACT NAUHEHTOR
crapuie 45 ner.

Kpumepusmu uckaiouenus w3 NCCALIOBAHNA Y 11~
unenrton ¢ MOVI caywmuan anomainm pedppakinu
(acTurmarnam ssitne 2,0 Jmrp., MHOMHS 0 FHIEPME-
TPOMMA CPEAHEN H BHICOKOI CTCNEHN), BHPAKCHHOE
NOMYTHEHHE ONTTHYMECKIUX CPea IAasa, NaTonorus 3pi-
TEALHOIO HEPBA M CCTHATKH HETAYROMHOTIO feHesa,
OCTPBHIE BOCIUTHTCALHBIC M ACTCHEPATHBHAIC Jabone-
BAHNA OPrana 3PCHMA, & TAKKC OCTpast NHPEKUHOoHHas
NATONOrH, XpoHuueckue 3abonesanns BHYTPCHHNX
OPraHoB B cTaann obocTpeHns. Yuactue B uceaeno-
BAHMUM OBLIO MOATHEPAACHO THCHEMEHHBIM COIacHeM
00CHeaYeMBIX.

st npoBee NS HCCARAORAHMA BCe AauHule 348 na-
uuextTon ¢ MOV 1 48 A KOHTPOIbHOMN Ipynns pery-
CTPUHPOBAIN B PRAIPRGOTAHHOI « MBIy LIbHON KapTe
ODCACAOBAHMS NAUNCHTOR», BLLI IPOBEICH AHWINS Cie-
AYIONUX roKasaTeieit:

1) aemorpamieckny — nosaa (MyKCKOH/ KeHexui)
I BOSPUCTS;

2) AaHAMHECTHYECKHX — HUTHYHS AyKOMBLL Y poi-
CTREHHIKOR,

3) KIHHHKO-(hYHKUMOHATEHBIX OPTUIBMOAOIHYC-
CERX — Hexoanoro ypossd BUL uenrpatsyod roaunmn
porowiust (LITP): pasmepa I130: neenaoskehoamaris-
Horo cunapoma (MAC) 1—3- crenmedn no E.b. Epo-
wesckoit (1997) 16]: wnpuHst (Yakuit/umpokuit) viaa
nepenreit kKamepnt (YTTK) cornacHo kaacendmransn
Ban bouunreda (1965) [7]; MHTEHCHBHOCTH TIHIMEH-
Tamn YTIK — Ha ocHose kaacendmkannn ATl He-
creposa (2008) 1o erencHy BRpaKeHHOCTH B Basnax
o1 0 10 4 [8]: kaaccenmKauny pUIyKKH 110 THIAM
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(1—=3-it Tuet) 1 usery (1—6 BapHaHTOB) — NO WKLIE
B. B. bynaxa [9];

4) mopdoverpudeckny — no aanHsiM OKT (mo-
s A3H);

$) nokasarenei kposoroka A3H no aanusim OKTA-
HHACKCH W NI0THOCTH HA vposrix ONH u RPC;

6) conyTeTHY IO O ILMONATOAOr It — MHOTIHN,
FHOEPMETPOIIH, KATAPAKTLI W apTidakin;

7) NOKAIATRARN CONYTCTBYIOMEI MATOI0MHN BHYTPEH-
HIHX OPFAHOB ¢ YIeTOM BOSPACTI — HHICKCH KOMOPOHIL-
Hoctit (MK) no M. Yapacony (M.E Charlson, 1987 r.,
moaudmuuposato RA. Deyo, 1992 1.) | 10];

8) FCHETHHCCKHX — HAMMHA MyTausi it noaumopd-
HBIN BAPHAHTOR # reHax Muottsania (M/0C0), cemeit-
cria, naeouero WD-nostroput ( WDRI6), unefiporpo-
hia (NTF), untoxposma P430 (CYP450),

Bee nomyveHnbie 2aHHbie DuLTH IIPOBEPEHLI Ha 1pi-
BIVIBHOCT, MPOTHROPEHHBOCTL 1 HOPMTLHOCTE Bhi-
dDopki. Hepanaupyesmuie nokasarean 6uuin noanep-
FHYTH OMHAPH AN, CTANAAPTHIALINN.

Crarrerveckns 00paboTKa pe3yabTaTos NpoBeicHa
¢ nenoavsosanem nporpamysl IBM SPSS Statistics v.21.
Ans nposeacHus MHOTOMAKTOPHOIO aHATHIA NPHME-
HSUTH METOJL PAARHBIX KOMIOHEHT i kpuTepuii Kaitsepa,
BEMHCISIH KOPPSASIIE MCAILY N3PAMETPaMi 1 OCHOR-
HEMK GaKTOPAMIL, HCHOAL3YH CHOCOD BPAIICHHA — Ba-
PHMAKC, MPCIHATHAMCHHBIN U151 MAKCHMIALLIAN ANCTIep-
CHH KBLIPATOBR NCXOIHKX (PAKTOPHLIX HATPY30K N0 riepe-
MCHHBIM 51 Kakaoro gaxropa. Kpurnieckii yposers
JHATHMOCTH TPH NPOBEPKE CTATHCTHUYCCKNX THITOTES
npHHUMAICH pasHbiym 0,05,

PesyAbTars

st npOBEPKH HOPMWTEHOCTIH PAIMCPA HETIO/L IV e~
Mofi BeGoprn 6l nponeies Teer Ianupo—Viuika, ko-
TOPBI TOKAIAL, 9TO HCMOALIYEMAR B aHAIN IR BOOPKY,
PACTIPEACICHA O HOPMLILHOMY 3aKoHYy (p>0,035),

B neenenyemoit swbopxe MOVT | cranmn anardo-
cruponana v 182 masax (52,3%), 11 — ua 122 (35,06%),
T —na 36 (10,34%), IV — ua 8 (2.3%) ¢ nayaiom 3a6o-
JICBAHKMA B CpeaneM 8 pospacre 57,91+8,69 roma, ¢ -
TEALHOCTHIO 3aboncsatug i epeanesm 3.37+4.22 roaa.
JIBVCTOPOHHEE TCHEHHE 1IaYKOMBL OLUIO OTMECHO
v 336 obeacayeMblx, HACACACTBCHHOCTD 110 ITIAYKOME
B cembe 6uuta orarowena v 101 (29,02%). Hespenas sos-
PACTHAA KATAPAKTA AnardocTuposana n 104 (29.89%)
cayuanx, a 48 (13,79%) raasax pavee Oulaa npoBeaeHa
ARCTPAKUMA IIH DAKOIMYALCHPHKALNA KATAPUKTH
MHONUA cAabolt crenenn susmiena y 42 (12.07%),
runepmerponus caaboit crenenn — v 17 (4.89%),
“CHHAPOM CYXOro ransas — y 79 (22,7%), NHC —
v 117 (33,62%) nauncutos ¢ MTOYT. INpu ouenke usera
H CTPYKTYPRI PAIVAKN OTMEUeHO, d1o y 103 (29.6%) na-
LHHEHTOB ansa Ouian Kapue, v 81 (23.28%) — cserno-
Kapie. Panyikka XapakrepH3oBaiach npeumyte-
CTBHEHHO PATHANLHO-TOMOICHHBIM THIIOM CTPYKTYPLE
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Ta6amua 1. Xapaxtepuctuka nausestos ¢ NMOYT no kanuraecknm oTarsMoNorHUeCkuy Nosasaressy, M=o

Table 1. Clinical ophthalmic parameters of patients with POAG, M=o

Toxasareis Mamsentst ¢ TIOVT (7=348) Kourpanssas rpyma (7=48)
BI A, mm prcr 25.29£3.73* 17212235
UTP, mxm 543.09+29.93 542 693064
T30, mm 23.51£0.87 23453095

TMoxazaren OKT
Maomans JA3H, s’ 2,08%0.32 2.07+0,38
Nokasarean OKTA
ONH nuaexe 0,1420.08* 0,1420,014
RPC miaeke 0.06+0,05%* 0,1510,1
ONH naothocTs, % 97.95£2.00* 98,65+1.26
RPC naorsocts, % 60.87£12.71* 70,44+5.59

Tpussevanse. 3R09HMOCTH DAATII 130 CPEBHERIIO C KOHTPaseM: * — pat p<0,05, ** — npn p<0,001.

8 154 (44.25%) cayuaes. MK no M. HapacoHy cocra-
BWI B cpeaHeM 3.491+1.66.

B pesvabrare MOAEKYISPHO-TEHETHYECKOTo aHaan3a
v BOCBMN HeponcTBeHHBIX naumeHToB ¢ [TOVT B rene
MYOC poianrens mytamn p.Q368X (c.1102C>T) B re-
TEPO3UTOTHOM COCTOSHHH. YCTAHOBACHO, YTO BCE JIHIA
UMEIH OTATOLICHHBI NO IMaykoMe ceMeHHbiil aHaM-
Hes. Moansopdusiil papuanT rs61730974 (c.1041T>C,
p.Tvr347=) 8 rene MYOC Gbin BLISIBACH B FETEPO3HTOT-
HOM COCTOSIHHH V JIBYX NAIHEHTOB H B TOMO3UTOTHOM CO-
CTOSHHH — ¥ OHOTO B CoueTaHuu ¢ myrauuei c.940A>T
(p.lle314Phe) B resie WDR36. B rene WDR36 6bunn Bbi-
gBiIeHbl yeTbipe Mytauui: ¢.1009G>T (p.Ala337Ser).
¢.940A>T (p.lle314Phe), c. 1156A>G (p.Arg386Gly).
c.-4C>A (g.5114C>A). a Takke TpH NOAUMOP(HBIX Ba-
puanTa: 157705304, rs13153937, rs62376783. Mytauus
¢.412G>T (Glul38X) B rese NTF4 Obuia oOHapyXeHa
y TpeX NMalMeHTOB B COYSTaHIK C MOAMMOP(MHBIM Bapn-
autoM ¢.103C>T (Leu33=). B rexe oNTHHEBPHHA B Ha-
11eit BhIOOPKE MALMEHTOB MVTALIHH He ObUTH BhISIBACHBL.

B 1ada. 1 npencTanieH bl 3HAUCHUS KOTHYECTBEHHBIX
o TATBMOIONMYECKMX TapaMeTpoB natenTos ¢ MOVE
W JIHLL KOHTPOJILHOH TPVIIIEL

B pesvabrare MHOTO(AKTOPHOTO IHCIEPCHOH-
HOro aHaTH3a Dbl onpeaesieHbl OCHOBHBIE (haKTOpE!
110 MPHUHLKANY UX pazneierust. [as 31oro Henons3osass
METOJ IMIaBHbIX KOMTOHSHT 1 Kputepuil Kaiisepa. Pe-
3VIBLTATH MIPOBEACHHONO AHATH3A C OTOOpaXEHHEM [TaB-
HBIX KOMITOHEHT NpeICTaRIcHbl B BHIAe rpadHka npo-
CTOTO HOpMANIH30BaHHOTO cTpecca Ketrena («Kputepuit
KaMEHHMCTOH OCBITTH») HA PHCYHKE.

B pesyabTate npoBeaeHHOro MHOrohaKToOpHOro auc-
NnepcHOHHOTO aHanu3a Ha rpadmke Ketrena onpeaeieHn
24 riiaBHbie KOMITOHEHTHI. BhisiBACHbLI NEPBbLIE TPH KOM-
TOHEHTHI, TI0CIe KOTOPBIX VObIBaHHE COOCTBEHHBIX 3HA-
YEeHWI CJIEBA HANPaBO NMOCTENEHHO 3aMeLIAeTCA.

Jucnepcus, npeicTaBaeHHas NoceA0BaTeIbHbBIMH
koMnoHeHTamu (hakTopami) B pe3yiabraTe aHaIH3a
€ MOMONILIO METOIA TIaBHBIX KOMIOHEHT, OTpaxkeHa
B Tada. 2.

Onupasce Ha KpuTepuii Kaifsepa ¢ nenoab3oBaHueM
METOIA BLUICNCHNS — aHATH3a TIaBHBIX KOMTIOHEHT —
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Tpachuk HOPMAAMIOBAHHOTO NPOCTOFO CTPECCA C TAABHBIMH KOMNO-
HexnTamu no Kerreay.

Graph of normalized simple stress with principal components by Cattell.

ObLUTH OTODPAHB! BOCEMB KOMTMOHEHT ((hakTopoB) ¢ cod-
CTBEHHBIMM 3HaueHHIMH Boabiue |, KoTopbie ObUIH HC-
MONAL30BaHb B cieaviouei (ase aHanu3a, VeTaHarin-
BAIOIICH KOPPEAsilIHH MERIIY MapaMeTpaMi NatneHTos
W BhUIEJCHHBIMH KoMmoHeHTaMu. C 1enbio ontuMmsa-
LM MONYYEHHBIX KOPPEIsUHil NTPHMEHEHbB! TOBOPOTHI
oceit ¢ ppatiieHneM $hakTopo. bbil HCNONB30BaH CMo-
cOD BpalIeHHs — BapHMAaKC, KOTOPHIii NpeaIHasHaYeH
U1 MAKCHMMH3AIHN AHCTIEPCHil KBAAPaTOB MCXOIHBIX
(haKTOPHBIX HATPY3OK M0 HOBLIM OCSM H 10 MepeMeH-
HBIM JUI8 Kaxa10ro (akTopa, 9T0 COOTBETCTBOBAIO MaK-
CHMM3ALHK IUCHEPCH B CTONDLIAX MATPHLILl KBanpa-
TOB MCXOAHBIX (haKTOPHLIX Harpy3oK. B zaHHOM aHa-
JIM3€e BpallieHie couutock 3a 13 urepaunii. B pesyabrare
ObisiH MoVYeHb! (PAKTOPBI, KOTOPBIE OTMEHEHbI BHICO-
KHMH HATPY3KaMH (U181 OZHHX NEPeMEHHBIX H HH3KHMH —
s Apyrix (Tada. 3).

B pesyabTate npeodpa3oBaHHii KOMIIOHEHT, MOAY-
YeHHBIX MOCIe BpalieHHs. 1S npeodpasoBaHARoro (ak-
Topa | oT™MeueHbB! BHCOKHE (haKTOPHBIE HATPY3IKH 110 Ta-
KM NEPeMEHHBIM, KaK BO3PACT. KaTapakra (Wwin apTH-
thakus), komopouanocts, [MIC. nurmenTauns VITK,

BECTHUK O®TAALMONIOTNN 1, 2022
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Tabanua 2. TloaHas 0DbACHEHHAR AMCIEPCHA COOCTBEHHBIX 3HA4YeHHI KOMIOHeHT ((hakTopos) naumentos ¢ NMOYT
Table 2. Full explained variance of eigenvalues of component parts (factors) among POAG patients

HauanbHbie COOCTBEHHbIC 3HAYCHMS

CyMMbl KBAIPATOB HAIPY30K M3RICHE-

CyMMBbI KBAAPATOB HATPY30K BPaLLEHMs

NCHIEERTH HPOLEHT  KYMVASTTHBHBIN npoue:rm| KYMYJIATHBHBIH NMPOLEHT  KYMYJSTHBHBIH
oY JMCHEPCHH MPOLEHT A JTHCTIEPCUH HPOLEHT e JICTICPCHH NPOLEHT
1 4,02 16,75 16,75 4,02 16,75 16,75 3,63 15,14 15,14
2 2,29 9,54 26,29 2,29 9.54 26,29 1,95 8,11 23,24
3 1,46 6,09 32.38 1,46 6.09 32,38 1,84 7.65 30,89
4 1,32 5,52 37,9 1,32 5,52 379 1,39 5.8 36,69
5 1,27 53 432 1,27 5.3 432 1,23 5,14 41,83
6 1,16 4,82 48.02 1,16 4.82 48,02 1,22 5,09 46,92
7 1,15 4,78 52,79 1,15 4,78 52,79 1,22 5,08 52,0
8 1,02 4,26 57,06 1,02 4,26 57.06 1,21 5,06 57,06

Tabanua 3. Koppeasiunn mexay napamerpamu U KOMIOHeHTaMH (BAPUMAKC Harpy3km). MaTpuua NoBEpHYTHIX KOMMOHEHT
Table 3. Correlations between parameters and components (varimax loading). Rotated component matrix

TTOBEPHYTHI KOMITOHEHTEI

TlapameTtpui (n1=348)

1 2 3 4 5 6 7 8
Mox 0,062 —0,150 —0,063 0,608 —0.,046 —0.206 0,285 0,288
Bospact 0,915 —0,096 -0,062 —0,047 0,000 —0,028 —0,016 0,001
Muornus —0,059 0,762 -0,119 0,082 0,026 —0,016 0.0135 —0,023
[ HriepMeTponus —0,002 —0,182 —0,003 ~0,487 0,013 —0,105 0,023 0,372
Karapakra 0,804 0,025 —0,164 0,003 —0.,066 0,034 0,018 0,020
Komopbuntocts 0,901 —0,104 —0,078 —0,010 0,027 —0,037 —0,053 0,068
HacuiencrseHHocTs 0,003 —0,053 0,095 0,027 —0,074 0,798 0,040 0,134
Bri 0,216 0,031 0,053 0,131 0.006 0,116 0,663 0,038
TP —0,164 —0,541 0,074 0,263 0,055 -0,071 0,082 —0,233
30 —0,034 0,785 —0,071 0.371 —0,061 0,016 0,008 —0,211
nac 0,753 0,113 =0,111 —0,040 0,105 0,022 —0,047 0,084
[npuna VITK —0,113 0,188 0,106 0,684 0,008 0,091 —0,123 0,013
IMurmentauus YITK 0,654 0,017 —0,143 0,025 —0,053 0,070 0,323 —0,177
Lser panyxku 0.014 0,185 0,002 0,113 -0,571 0,138 —0,094 0,049
Tun panyxkku —0.016 —0.029 —-0.039 0,117 0,769 -0,193 0,025 0,022
Pasmep 13H —0.051 0,466 0.044 0,061 —0,214 —0,226 0,094 —0,030
ONH nuieke —0.061 —0,080 0.494 0.129 0,108 0,085 0,003 0.096
RPC unnexc —0,075 0,001 0.577 —0,001 —0,064 0,213 0,242 —0,169
ONH naorHocTs —0,131 0,026 0,740 —0,033 0,190 —0.111 —0,227 0,003
RPC naornocrs —0.316 -0,170 0,730 —0,064 0,020 —0,160 —0,068 —0.098
Ten MIOC 0,001 —0,017 0,069 0,046 —0,021 0,120 0,008 0.823
I'en WDR36 0,277 0,116 0,085 -0,075 0,379 0.340 0,056 0.224
T'en NTF 0,176 —0,009 —0.007 0,131 —~0,161 0,154 —0,624 0,001
I'en CYP —0.103 —0,158 —0,203 0,078 0,109 0,378 —0,198 -0,227

Hpumenanue. TTOAYAMPHBIM WIPHPTOM OTMEHCHBI HAHGOAEE IHAYHMBIC (DAKTOPHBIC HATPYIKH JUIS NEPeMEHHbIX.

1 HU3KHE 110 BCEM OCTAIbHbIM MEPEMEHHBIM, WISl (haK-
TOpa 2 — BbICOKHE (DAKTOPHbBIE HATPY3KH T10 MEPEeMeH-
HeIM (Muonust, [130 u LUTP); nas chakropa 3 — BbI-
cokue Harpysku no napamerpam OKTA (nnorHocTH
cocynucroro pucyHka Ha yposue ONH u RPC, nu-
nekey kposotoka cinost RPC); nnst pakropa 4 — no reu-
nepHoMy npusHaky, wnpune YIIK: nis pakropa 5 —
MO UBETY U TUITY paayKKu; st hakTopa 6 — 1o oTsiro-
LIEHHOW B OTHOILEHUM T1aYKOMBI HACIIEICTBEHHOCTH;
s aktopa 7 — no yposHio BI'Jl u 1o usmeHeHusIM,
BbISIBIEHHBIM B rene NTF; s dhaxkropa 8 — o mame-
HeHusiM B rere MITOC.,

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

BoisiBiieHHBIE BBICOKME (DaKTOPHBIE HATPY3KU
IUTSl IEPEMEHHBIX 110 (hakTopaM 3—8 COOTBETCTBYIOT
HU3KUM Harpyskam JUisi NepeMeHHbIX 1Mo (hakTopam
1 1 2. DTO CBMACTENLCTBYET O TOM, YTO BBIOPAHHBIE BO-
ceMb (DaKTOPOB HAMIYUILITNM 00PAa30M XapaKTepu3yioT
ronyssunio oabHbix MTOVT,

Taxkum obpa3om, NMPOBEACHHBINH aHATN3 TO3BOJINII
YCTAaHOBHTH, 4TO npeobpasoBaHHblil hakTop 1 accoumnm-
POBaH ¢ geMorpaduyeckuM mapamMeTpom (Bospact 60Jib-
HBIX), comatuyeckum (UK), conyrersyioteii odrais-
MOJIOTHUECKOI naToaorueii (Karapakra win apruakms,
[9C, unreHcnsHas nurmenTaumst YI1K); haxrop 2 co-
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NPSEKEH € OPTanLMOIOrHYECKUMU fTapameTpamin (MHo-
nuueckas peppakumst, 1130, LTP); pakrop 3 — ¢ no-
kasaresmMu OKTA, OTpakaionmMm CoCTosHHE MUKPO-
cocyamncroro pycha J13H.

O0bCyxACHUE

Benenue naumenron ¢ MOV 1pebyer tiare/ibHoro
AHAAN3A OCHOBHBIX TPH3HAKOB 3a00CBAHMI, OTPAKAIO-
HIMX €TO PAIBHTHE 1 IPOIPECCHPOBAHNE, € YIETOM KN~
HIMECKHY, (QYHKIHOHAILHLIX M FCHCTHYECKUX (PAKTO-
pos, 3uanus o OP, casanubix ¢ pazsuruem MOV,
MOIVT CHOCOBCTBOBATH PAHHEMY BLISIBIACHHIO I HAYHHO
0BOCHOBAHHOMY JeueH IO 3abonesatmst [11].

B of3opax auteparypsl Yiiomutaeres o psae ®P,
crst3arHbix ¢ paspuriem MOYI| T, 12], Umerores aau-
HBIE 00 HHHIMHPOBAMMI B PEIVARTATE TCHETHMCCKHX
HAPYLIEHWI KacKald CoOOLTHIH, KOTOPLIC IPHBOAST
K TIAYKOMATOIHOMY TTOBPEKJACHHIO 3PUTEALHOTO HEPBA
1 PEMOACTNPOBAHNIO PELIETHATON TUIACTHIKHN CKIIEPhI,
B HEKOTOPBIX HCCASAOBAHMSIX BLIAICHA SHAMHTE LA
POIL TEHOB MUOLMIAMHA, ONTHHEBPHHA W LTHTOXPOMA
CYPIBI i passurun thaykomst | 13—15].

Kpome Toro, noJHore HOMHLIE HCCACA0BAHMS aC-
COLMALLMIT MEALY FEHOMHLIMM BAPHAHTAMK 1 (heHO-
THITMYECKHMM TIPUBHAKAMM TTOKA3QIM CHASH BApHaH-
TOB MyTalmil B orpeaeteHHbix resax [16, 17] y naum-
enron ¢ NOYI,

Pesyinrarsl npopeaeHHoro (hakTopHoro aHaania
COMACYIOTCS € AAHHBIMK IPYTUX HeeaenoBarTenen, ne-
MOAL30BABLINX € ITONH LEALIO PARTHYHBIC MATEMaTHY e~
CKHE CTATHCTHYCCKUE METOAbE anaan3a, Tak, B panuo-
MHU3HPOBAHHOM KOTOPTHOM MCCACHOBAHNI HHIANBUILY -
ANBHOTO TpoaoaLHoro ansaitna D, Kreft u coant. | 18]
Ha Goabol Beibopke 13 250 THIC, HHANBUAYYMOR OhUINH
naydernl otaeabHsie epasanipie ¢ MOYED @P sabone-
RAHIS, TOCTPOCHA MHOTOBAPUANTHAS PErPeCcCHOMHs
Mosienn, Mecnenopadne nokasano sHauure1buo 6o«
JIee BHICOKMIT YpoBeHh 3a001eBaeMOCTH 1 PacTipocTpa-
nennoeTr MOV wist KeHiump 110 CPABHEHMIO ¢ MYK-
YUHAMM, YBeAMYeHHe 3a001eBACMOCTI W PACIIPOCTPa -
HEMHOCTH € BO3PACTOM U poiih Takux PP, Kak Tpanmbl
11a3a 1 OpOUTEL, ACTCHEPALLMST PALYKKH U LIWIHAPHOTO
TN, MHOTHS, COCYANCTLIC OKKIIOIHI CETIATKH W JIN-
aber, Takke coobHANoch O MOBLILIEHHOM PHCKE ray-
KOMBI [IPH CEPACHHO-COCYAMCTLIX Jad0neBatmax, Mit-
rpenn | 19], anuvos go cue [20].

B ncenetopanmsax, nocssieHHbIX H3YMEHHIO MeCT-
Heix PP passurus TTOYT, VETAHOBACHDLE MTOAOKNTE b=
Hble CBs3n 3abonesanns ¢ muonmeit (21, 22|, nerenepa-
THBHLIMI 3a00JCBAHISIMI PATYAHON 00OA0UKH W 111~
Jmaproro rena 23],

Ha ocHopanin NpoBeAcHHOro MHOTO(MaKTOpHOTro
JIMCTIEPCHOHHOIO aHAII3A COMIACHO IHAMCHUAM N3y-
HACMBIX TICPEMEHHBIX HaMK OLLAW BLLACACHLE (DAKTOPBI,
PASTHMHBLIE TI0 CHOECH IHAMUMOCTH € TOMKH 3PEHNS ac-
cotnaumnn ¢ NMOYT. Bojsuioe KOANUecTso HEXOAHBLIX
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MEPEMEHHBIX 3AMEHEHBI MCHBILIMM YHCAOM (hakTOopOn,
ABASIOMIMXCH OOBLEAMHEHHONH TIPHIHHON COBMECTHOMN
usMeHaupocti. Tpu NpOBRCACHHBLIX ITPEODPA3OBAHNIX
OCHOBHBIMU TPEOOBAHMAMUK SBUANCH: |) MUHHMAIL-
Hast fnoTepsa HHhOPMaLKM, COMEPRACHCH B NCXOAHBIX
JAHHBIX; 2) BO3MOKHOCTL MAKCHMAILHOIO HPeacTaBie-
HISE HTOTOBBLIX (PAKTOPOB HEPE3 HCXOAHBIC MEPEMEHHBIC,

[Tpocroit GakTopHblit avanmus B HecaeroBaHN
N. Wang u coasr. [24] npu nabmonennn 3a 107 na-
urentamu ¢ MOV n 149 nauueHTamn KOHTPoILHON|
rpyrinel 6e3 TTOVT 6 orevenne 5 et nokasai, 11o puck
[TOVYI cpssan ¢ BOIPACTOM, CEMCHHBIM AHAMHEIOM,
vportem BIL, aprepuannioil runeprensueil i apyrumm
CEPACHHO-COCYINCTRIMI 3a00J0CBAHNAMN, KYPCHUCM,
ATROTOJCM U MyTatmeit rewa Muounuinia, Tpu npo-
BEACHIH JOIMCTHHCCKOTO PErPecCHOHHOIO anain3a
B TOM AK€ MCCACAOBAHMK ObIIA NOATBEPKICHA CBASEL
[TOYT s ochosrom ¢ BEJL, ceMEHHBIM AHAMHE3IOM, TH-
NEPTEHIHENl, KYpPeHueM, yroTpetIeHHEM aKOross u My-
Taumeit reHa MUOLLIIIIHA,

B ucenenonarnn B, Fan u coanr, [25] nayuenn ac-
COLMALINN TCHETHYCCKHX (DAKTOPOR K (haKTOPOBR OKpY-
kaomeit epeant ¢ MOYT i kuraitckoit nonyasiunu, po-
BEICHHBIT aBTOPAMH OHODAKTOPH LI AHAINS TOKa31,
gro MOYT epszana ¢ ceMenbIM aHaMHE30M, CCPACHHO-
COCYAUCTLIMM 3a00CBAHMIMI, MOTPEOACHNEM WIKOTO/13
M HIMECHEHUEM NOCACAOBATELHOCTH B TeHe MHOTTHIHHA
(73531 p<0,04). MHOrOBAPHAHTHBLI JOrHCTHYECKHI
perpeccHoHH bt anaans noarsepani, 4o NMOYT 6ua
B 3HAUMTCBHON CTENEHN CHI3AHA ¢ CEMCITHBLIM AHAMHE-
30M |oTHowerne tancon (OLL) 20,2)], aprepuansHoi
runeprensnedi (OL 3,58), kypennem (OLL 10,8), no-
pebnernen aikoroas (OLL 0,028) n 73537 (O111 6,03;
BO Beex cayvasix p<0,05).

B HECKOABKMX SMHAEMHONOMMYECKIX HCCaeN0B~
HsX O HOKA3aHA BKHOCTH cocyaneTuix DP, B vact-
HOCTH APTePHAILHON THIEPTEHINN W ITHITOTEHINN, B 114~
TOFEHEIE U HPOrPECCHPOBAHIK IIAYKOMHOM ONTHUSCKON
Helponarum [26], YEranopieHo, 410 CHUKCHHE KPOBo-
TOKA B COCYAAX T1a3a W OpOMTHE OTPULATEALHO BAHSCT
Ha niporuos sadbogesarns [27]. Tlpn 2rom HapyiieHms
HEHTPAILHON N PernoHapHOi TeMOANHAMIKH peainiy-
IOTCH MEPed ONOCPEAOBAHHBIE NIMEHEHWSI, [TPONCXOLS -
HINE HA MUKPOLMPKY/SITOPHOM YpoBsHe [28],

B HACTOSIEM MCCACAOBAHNN CHCTEMHBIC (KN~
HUMECKHUE TPOSIBICHMS TP APTEPHILHON THIEpTeH -
3N, CEPACUHON HEAOCTATOMHOCTI, XPOHHYECKOI HiLe-
MUK TONOBHOIO MO3Td, CaxapHOM anabere VanThiBaInCh
npn suivueaeHnn MK) n Mectusie (CHmKeHne nokasa-
tedeil Mukpounprysinn A3H) cocymmuere akropn
oKazaauck accotmmposarbivn ¢ IOV,

Buistsaenne n parkuponanne haktopon, pausio-
mmx na passurue OV, cnocobersyioT packpoiTHio
KAMHIMKO-(DYHKILHOHAA BHBIX 1 [1ATOIEHETHIECKHX 0CO-
Gernocteit sabosesanus. B nposenednom ueeaeno-
BAHIN € TIOMOUIBIO MHOTOMEPHOTO (DUKTOPHOTO aHa-
JIN3a OBITH YCTAHOBJICHBE U CIPYITTHPOBAHLE NOKA3a-

BECTHIK O@TANTLBMOSIOINA 1, 2022
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Teaun, accounuposattnie ¢ MOV, ¢ parkuposinnes
MX 110 CTENeHH THAYUMOCTH W IWIHHHHIO Ha pasBiTHe
00aeBUHIA.

3akAaoueHue

B pesyanrare npuMeHeHns (hakTopHOIo aHaansa
C UEABI PAHAHPOBAHISE (PAKTOPOR, ACCOLTHPOBIHHLIX
¢ passries TMMOVT, K Hanbosee IHaMMMBIM NOKaHITe-
JAAM BRICOKOTD preka (16,75% obutelt ancnepenn) pas-
BHTHS 3a000e BAHNS OBUIH OTHECEHEL CRCAVIONINE 1epe-
MEHHBIE (wbAKTOPS! BOIPACTHON HHBOTIOLIN® ) BO3IPACT,
UK, katapakra, neemi1oakePOIHaTHEHBIN CHHIPOM,
HHTCHCHDHOCTD TIMIMEHTALMN VI Nepeaneit Kameph;
K rpynne cpeanero pucka (9,53% obueit anenepenin) —
sitomis 1 passep N30 raasHoro s610kn; K Ipynme Hins-
KOro pucka (6.09%) — mapamerput OKTA, orpasai-
e cHinkenne kporotoka J13H, Takue kak naotHoeTs
NOAHOCACHHOTD YPOBHS It CAON HEPBHEIX BOTOKOH CCT-
SATKH M AP,
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Takum obpasom, GaKTOPHBI A HIISIETCH MHO-
FOMCPHBIM METOAOM MATCMATHYCCKOIO AHAAMIL, 10380~
AOUMM ayuTs paak ®P passiris OV u ux acco-
Lnatit ¢ whanesadtenm, UTo cnocoboTeyeT panHeil amn-
ATHOCTHRE 1 BBISRICHIIO KIHHUKO-(DYHKITHOHATBHBIX
ocobeHrocTe i 3aboaenatns.
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Mopdoaornyeckne 0coOEHHOCTH POroBMIIbI NPH NceBA0haKHIHOM
Oy.L1e3HOM KepaTonaTuu U 3HaoTemaabuoi aucrpodpun Pykca

© H.B. ®UCEHKO', C.B, TPYDAHOB', T.A. AEMYPA?

DEBHY aHay Ho-mccACAOBATEALEKUIA MHCTHTYT FAdSHBY DOACIHEHy, Mockea, Pocons;
DIAOY BO «lMepuniit MOCKOBCKHA FOCYAAPETBENHBLI MCAHUNHCKHI YHHBepeHTer um, MM, Ceuenonas Munaapana Pocouu
(Cedenosokuin yunaepoutar), Mockea, Poccks

PE3IOME

Llean necaeaoBanms, Mfly‘ll‘llh(:' M()pq')(l/\()l'MLI(-‘('KHN OCODEHHOCTER TAAHKX CAOEH POFOBALIBE MPA "('{'BA(J(‘)DKHWH()H fiyAA(’l|||(‘)[1 Ke-
partonatun (BK) 1 sHAGTeARaALHON AnCTpoun Mykea (DA ykeal,

Marepuas u meroant, B uccacaonanmne srAIOMENt 44 naunenta (45 raaa); 1o rpynny cocrasuan 20 GoAsHEX (20 raas; cpea-
HUR AOAPACT — 73,8:47,8 10A0) € NEeBAOaRMIHOI BK, 251 Fpynna npeactasAend 24 raunenrami (25 rans; cpeanni nospact —
72,5£10,6 roaa) ¢ IA Mykca, AO ONEPALIK IALNEHTAM BUMOIOANSIAN EXUMETPRIO LEHTPAARHOR 2016 porasu (RTvue-100, Op-
tavue, CIIAL Flaunentam ob6enx rpynn nposoAnan IHAOTEARaALHYK kepatonaactiky (DSAEK nan DMEK), B nocaeonepaunon-
HOM IIEPHOAE OLCHWBAAN aAa i Taunio Tpancnanntata (RTvue-100, Optovae, CHIAY Y BEeX maumenton (pu (Iposeaeing Grepatmm
GAR NOAYMENHE OBPAILIN ACCHEMETORBIX MEMOPAN (AM), AASE MOPIPOAOTHHECKOTD CCABAOBAHWH MATCPHAA OKPALIABIAKN M-
TORCHAMHOM 1 903MHOM, MOP(OMETPHHECKHUI GHAAN OCYIIECTRARAW € NOMOILIO MHBEPTUPOBAHHOIO Mukpockona Leica DM-
2500 (porokamepa Leica DFC295) © nenoab3osatiesm nporpamsmil imageScope M.

P("Jyl\b’l'ﬂ'l’bl. f\'\(ll‘)(p()M('TpM‘!l"( KM anaans AM He BoSIBHA MIMEHEHHYE TOALIMHBL 00 NPEHATAABHON NEPEANEH «NOAOCATORY
(2,5820,49 MiM) 1 NOCTHATAARHOR SAAHER «HENOAOCATORY aon (11,3022,64 Mmem) y naumenton ¢ neenaogakninon bBK o cpas-
HEHWN € HOPMAABHBIMI TIOKAIATEAAMM, MEKAY TEM 1pH DA DYKCH 0TMEUEHO CTATHCTHHECKH AHAMHMOE YBEAUMENHE Paame-
AL AM 30 CHET CHHTEAN IHAGTEAMAARHBIMI KAETKAMN J0AHET0 KOAAITEHOBOTD CAOSH 1 ryTr (TOAWMHA NOCTHATAABHOM 0B
10,6244, 34 mimb lps MOPEOAOEHHECKOM MCCACAOBAHMH AM IAUNCHTOR C HENOAHBIM DPHACTIHAEM SHAOTCARGALHOIO TPANC-
MAGHTATA B PaHHEMm NOCACONEPALMOHNOM NEPRoA nl",'m.lpym'nu CTPOMOABHBIE BOAOKIH, (')HK( MPOBAHHEE K 30HE NTAOTHOIO
IRCTPALEAAIOASIPHOTO MaTPMKCA (BLIM),

3akarouenne. [ToAYMEHHEIE AGHHBIC NOATBEPAKAAIOT, HTO XPOHWMECKMA GTEK POFOBHLBL OOYCAOBACH PAZARHMHBIMK MATOMOPGIOAG-
FHYECKIMM MAMEHEHHAMI CE SaaHUX CAOH Npu neesaogakuiion bK u DA Myxkca. Mpansnayassisie ocobeniocTi 30H6 NAOT-
HOFO LM AM MOTYT HMETH SHAMCHIE AAS AAQNTALMI TRANCIAINTAT (PK DMEK, 010 0AMAET HA HEXOA ONEPUALIAK K DHAOTE-
AHAABHON AMCHY KNI,

Kaoyeanie cAoBa: BYAACIHAS KOPATONATIS, IHAOTCANAALHRS ANCTROMA poromus (DyKea, accuesmerosd membpana, DMEK,
DSAEK, 3HAOTEAHAABNBIT TRANCTIAGHTIT, MOPOMETRIUECKHIT AHAAM
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Morphological features of the cornea in eyes with pseudophakic bullous keratopathy and Fuchs
endothelial corneal dystrophy

© N.V. FISENKO', §.V. TRUFANOV', T.A. DEMURA’

‘Research Institute of Eye Diseases, Moscow, Russia;
M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

ABSTRACT

Purpose — to evaluate the morphological features of posterior corneal layers in pseudophakic bullous keratopathy (PBK) and Fuchs
endothelial corneal dystrophy (FECD),

Material and method. The study included 20 patients (20 eyes) aged 73.68+47.8 with PBK and 24 patients (25 eyes) aged
72.5210.6 with FECD, Central corneal thickness was measured in all eyes before the surgery by anterior segment optical coher-
ence tomography (AS-OCT, RTVue-100, Optovue, USA), All patients underwent corneal transplantation (DSAEK or DMEK), Post-
operative donor graft status was assessed as attached or detached by AS-OCT (RTVue-100, Optovue, USA). Specimens of Des-
cemet’s membranes (DMs) were obtained intraoperatively and investigated histologically (hematoxylin and eosin staining). Mor-
phometric analysis was performed using optical microscape Leica DM-2500 (Digital Color Camera Leica DFC295) and ImageScope
M software,

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022 31



OpPlHHIABHBIC CTATEM

Qriginal articles

Results. There was no difference In thickness of DMs” prenatal anterior banded Tayer (2.58£0.49 pm) and postnatal posterior non-
banded layer (11,3022,64 pm) between PBK and normal comea, In FECD eyes, DM was significantly thickened by additional col-
lagen laver and guttate excrescences (postnatal layer thickness — 16,62:44.34 pm). Morphological study of the DMs of patients
with grait detachment in the early postoperative period revealed residual stromal collagen fibrils that were fixed to the area with

dense extracellular matrix,

Conclusion. The study shows that chronic comneal edema is associated with pathological morphaological changes in the posterior
corneal layers in PBK and FECD. Individual features of the dense extracellular matrix in the DMs may play a key role in the attach-
ment of donor graft to the cormeal stroma and affect the postoperative outcome.

Keywords: pseudophakic bullous keratopathy, Fuchs endothelial comeal dystrophy, Descemet’s membrane, DMEK, DSAEK,

endothellal gratt, momphomdtric analysis,
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H3BecTHO, 4TO B OCHOBE PasBuTHA XPOHHUECKOTO
OTEKA POTOBMIL] ACANT MOBLILLUCHHE MTPOHNLIAEMOCTH
SHAOTCIHAILHOTO CA0S U151 BHYTPUTJIA3HON KHIKOCTH
nepeaHelt KaMepbl 11a3a, BO3HMKalouee n3-3a Heod-
PATHMOI THOEIN IHAOTEINAIBHBIX KICTOK (DK) ¢ pas-
PYLIEHHEM MEKKJICTOMHBIX KOHTAKTOR M CHUACHUEM
MJIOTHOCTH HOHHBLIX Kananon [1—3], Tak, K npuunsam
VCKOpeHHst aronTosa DK oTHOCAT NX MexaHngeckoe no-
BPEAJICHNE MIPI MHTPAOKYJISPHBIX XNPYPIHUECKUX BME-
wareasersax (4], mugekimonHiie 3a00aeBaHMsI CTPYKTYP
MEPEAHEro OTPE3KA [1a3a | 5], 0TeyTeTsne KoMIeHcatmm
BHYTPUTAasHOro pasinenus (BIJL) B rewenue anurennb-
HOro Bpemenn |6, 7|, a TAKXKE LUTOTOKCHUCCKOE Aeil-
CTBUE BCTIOMOTATEILHLIX KOMIOHEHTOB (B TOM Yuncie
DEH3ANKOHMS XJIOPHIA) AHTUTIAYKOMHBIX JICKAPCTREH -
HBIX npenaparon [8, 9], Tporpeccuponanne ancdymk-
LUK AHAOTENHAIBHOTO CIIOSI COMPOBOKIACTCS YREJIHYC-
HUEM CTENEHN CTPOMAILHOIO OTCKA ¢ (DOPMUPOBAHNEM
JAKYH, @ TakkKe paspyuieHnem dasuibHoi MeMOpaHbl
SUTEINS, MOABICHMEM MUKPOKUCT W passuTHem Oy~
nesHoft keparonarun (BK),

K ripuduHaM passuTis XpoHHYECKOro 0TeKa poro-
BULBL TAKKE OTHOCHT FeHETHUECKHU ACTEPMUHNPOBII-
HBIC MATONOIMUECKIE MIMEHEH IS SHAOTEINS! W AeCLeMe-
ToBo MeMOpansl (JIM). Cpeian HUX date Beero serpe-
qaeTeH IHAoTeAHaNbHAS ancTpohust porosuil Mykea
(D1 Dykca) parnero (3040 aer) U nosanero (crapuie
40 ner) navana [10], JanHoe cOCTOSHNE XapakTepuiy-
erest nocrenentoi tpancopmaitneit DK v Gnbpodia-
CThI, BEPOATHO, OBYCAOBICHHOI MEXAHUIMOM HITHTE/TH -
WILHO=ME3CHXMMATBHOTO nepexona [11]. B pesyanrare
KJIETKM € M3IMEHEHHLIM heHaTHiom ripuobperalor crno-
COOHOCTL CHHTEIMPOBATEL KOJUTATCHOBLIC CTPYKTYPhI —
IYTThl, KOTOPhIE MOCTeNneHHo canpalores ¢ JAM, npu-
BOJIS K €€ YTOMLEHHIO 33 cueT (hopMUpOBAHMs J0N0THKN-
TeJbHBIX 3UIHKX ¢roes [12]. B 1o Ke speMst nponexoant

32

PASPYIICHUE TLIOTHBIX H LLEICBHIHBLIX MEKKACTOMHBIX
KOHTAKTORB ¢ MPeKpateHnem QpyHKIMOHMPOBAHUI HOH-
HBIX KAHATOB 1 BEAKOR-TIEPEHOCHNKOR M HEOOPaTHMBIM
yMmenbiieHem maornoct DK, D71 Mykea B hase 1ekom-
neHcauny, Kak n bK, npossasietest BuIpakeHbM oTe-
KOM CTPOMBI M DYJIIEIHBIMI U3MEHCHHSIMI SITHTEN M
POTOBULIBL, TPUBOASILLIMMH K CHUKEHHIO OCTPOTHI 3pe-
HIsE 1 nosipaeHnio oneporo curapoma | 13].

PannkaibHbiM MATOIEHETHYCCKH OPHEHTHPOBAH-
HbIM criocobom nevenns neesgodakunanoil bK 1 9D/
Mykea SIBASETCSH KEPATOIIACTHKA, BKAOUAIONIAN 38~
MEHY HIMEHEHHOrO SHAOTEAMAILHOTO ¢iost, B nacrtos-
uee ppemst onepatneit Budopa cUMTAIOT H30JUPOBAH-
Hyio rparenantaumnio 1AM ¢ annorenuem (Descemet
membrane endothelial keratoplasty, DMEK) wim ansro-
MATUIUPOBAHHYIO IHAOTEIHUIBHYIO KEPATOMIACTHKY
(Descemet stripping automated endothelial keratoplasty,
DSAEK) [14—16]. K 0CHOBHEIM OCTOKHESHMAM 331~
Hell ToCIoHON KepaTonaacTHKi 0THOCHT (DOpMUpPOBI-
HUE JIOKATLHBIX M ITPOTSOKEHHLIX JIOKHBIX KAMEP MEXI1y
TPAHCILIAHTATOM M POTOBMLICH PELMITHEHTA.

[MpuanuaMy HapyleHust aZanTauum 10HOPCKOro
JOCKYTA CHUTAIOT OTHOCHTEILHYIO THITOTCHINIO, BOZHN-
KAI01LY10 Hit Pore BLICTPOIO HCHCIHOBCHHUS [TY3LIPs ra-
JOBOVILIHON CMecH 13 nepearei kamepst [17], a Takxe
W3-3a HTHY S ocTaTtoMHbIX (hparmenTon JIM Ha 3anHeit
NOBEPXHOCTH CTPOMBI peunrnenta |18, 19].

C yuerom npeactanieHHbix ocobeHHocTel narore-
nesa neepaodaknunoit bK n DJ1 Mdykea, a Takke poi-
MOKHBIX OCAOKHCHMI FHAOTENNANLHON KepaToria-
CTUKN AKTYATTLHBIM SBASCTCH NOAPOBHOE H3YHCHIHE MO~
(hooruueckny MIMEHEHUH 3UIHUX CI0CH POTOBHILLI
1pU TUX 3ab0seBaHnsIX,

Llean pabotnl — mecenopaHue Mopgolornieckux
0COBEHHOCTEN 3UIHUX CIOEB POTOBULLBLL MPH Ncesaoga-
kinuHoi bK u 91 Mdykca,

BECTHUK O@TANLMOSIONNN 1, 2022



( )I)HI HHAABHSIC CTATHH

Original articles

Marepuaa u meToAn

B nccaenosanmne Oun BIOMCeHB 44 nannenTa
(45 rnas): 110 rpynny cocrapnian 20 nauuenton (20 rras)
¢ neeraodakuinon BK (12 Mykann n 8 Kenumm; cpei-
Huit gospact — 73,847 8 roga); 2-s rpyniia ObuU1a npei-
crapaena 24 naunentamu (25 raa3) ¢ anarnosom D/1
Dykea (8 MyKIHH 1 16 KeHIMK, cpearnii Bospacr —
72,5410,6 rona; Tada. 1).

Kpumepusamu uckmonenus NaneHTon u3 Hecieaona-
HIts BBUIM OCTPBLIC BOCHAINTCALHBIC 3A00JCBAHMS 11103,
oreyrernne komnencaunn BUZL, nanuame remodrransma,
0 TAKIKE AYTOMMMYHHLIX M HEOMAACTHYECKHX 3abo1ena-
HUA JH0DOH JTOKATH AN,

JLo onepatini Beem G0ALHBIM, BKAIOUCHHBIM B Heee-
NOBAHUC, BEITOAHAIM CTAHAAPTHOE OPTAILMONOTHYE-
CKOe 00CACOBANME, @ TAKKE MAXHMETPIIO LeHTPATLHOI
30wt poropuiisl (RTvue-100, Optovue, CLUA). Matmen-
TAM 0DCHX TPYI DLUTA BLITOAHEHA JHIOTSAMAILHAN Ke-
paroractuka (DSAEK wm DMEK: em. Taba. 1).

B nocieonepalttMOHHOM [MEPHOLE OLICHUBAIM aldan-
TALUMIO IHAOTCAHANLHOIO TPAHCILIANTATA 110 AaHHbIM
ONTHYECKOI KOrepeHTHoi ToMorpahmn nepeanero or-
peska rasa (OKT IMOT; RTvue-100, Optovue, CLLA).

YV nanmenton 06eHX TPYIT MPpH NPOBEASHUN Ofe-
patmn G noayaer sl o6pasinl AM ¢ snaorenmnem.
JLst MOPHOTOrHYECKOTO MCCICIOBAH I MaTepHan (k-
cuposinn B 10% veitrpanbaom gopmainie ¢ ocgatr-
HbIM Dydepom, oBpabaTLIBAAN B aIAPATE THCTONOM -
deckoit nposoiaky Trane (Pool Scientific Instruments,
L seitnapus) u saausaan s napadun, CyMmmapHoe
Bpemst (huKCaMm, NPOBOAKH M 3WINBKH MaTepHaia,
KaK NMpapuio, He npesbiraao 48 4, 3ateM roTonnin
cepuitnpie napadurosie cpesbl (He Meree 12 cepuii-
HBIX CPE30B), KOTOPLIE (DMKCHPOBAIN HA HPEAMETHRIC
erekaa, NoKpsITeie noawansntom (Mainzel Glaser,
Polylisine, l'epmannst) i nHKYOGHPOBAIN B TEPMOCTATE
npn 37 °C g revenne 12 4. Motom epesw nenapagunmn-
POBAZIH 1 0BEIBOKMBATN B DaTapee N3 TpeX KCHI0I0n,
ABYX abCcoMOTHLIX CIUPTOR, ABYX 95% cniupron, 80%
n 70% cnupToB M AMCTHATHPOBAHHON Boabl. Mo oi-
HOMY TIpenaparty o1 KakAoro ciayuasi OKpaumBsaiy re-
MATOKCHIMHOM 1 2031HOM. [List H3yueHms cocTosims
JAM npuMeHsi HHBEPTUPOBAHHBII MUKpockon Leica
DM-2500 ¢ horokamepoit Leica DFC 295, Kak u 8 pa-
dore T, Brockmann n coaprt. | 18], oLeHKY CTPYKTYPBI
JAM nipososnian ¢ ynerom ocobeHHocTeil ee oKpatmpa-

TaGanua 1, KAMHHYLCKAS XapaKTePHCTHK NAUKEHTOR
Table 1. Clinical profile of patients

HUSE FEMATOKCHINHOM i 2031HOoM. 3oma M, onpeie-
JIIEMas Kak Nepeami « ojocatsids ¢JIol, oTiniaiach
MEHEE MHTCHCHBHLIM OKPALTHBAHHEM, YTO HO3BOTHIO
BLSIBUTL TPAHMLLY MEALY Hell 1 06/1aCThIo, CooTBeT-
CTBYIOUIEH 3AIHEMY «HENONOCATOMY» COI0, W 11poBe-
CcTi MOphoMeTPHUICCKIIT aHANNS ¢ NCHTONL3OBAHIEM
nporpammut ImageScope M.,

Cmamuemusteckult anaaus 1aNHbIX BUITOTHAIN € UC-
nonzosarnem porpammel SPSS 23 (IBM), Tpu npn-
merern recta Koamoroposa—CMuprosa 6ol BhisiB-
JICH HEHOPMTLHBIL THIT pacripeie/eHus nepeMeHHbIX,
B CHAH C MEM MCTIONLIOBATHCH METOML! HEApaMeTpi -
HECKOM cTaTneTiki, JUis OHeHKH SHAMHMOCTH pasiHinii
MEXKILY JIBYMSE HE3ABUCHMBIMI BLIGOPKAMM TIPHMEHIITH
U-gpurepmit Manna—Yuran, Toayvenunie 2aHHbie
TPEACTABACHBI B BUIE CPEAHETO 3HAMCHUSE U CTAHAAPT-
HOTO OTKJOHCHUS, CTATHCTHYECKH SHAMUMBIMH pasin-
aus cunranm npu p<0,03,

PeszyAbtathl n 0bcyxaeHune

FTp MOPDOTOTHYECKOM HECACAOBAHNK TTApahnHO-
puix cpeson JAM naumenTon =il rpynnst so peex ciy-
HastX OHa ObIIA TIPEACTABICHA NEPEAHNM «HOAOCATHIM»
HO3AMHUM «HenosocaTeiMe caogamu (pue. 1), Ee crpo-
MAIBHYIO (HEPCAHIOI) MOBEPXHOCTH (hOPMUPYET TOH-
Kast 30HA IIOTHOTO DKCTPALCIOMIPHOTO MATPHKCA
(DLIM), KoTopas, 1o AaHHBIM HEKOTOPBLIX ABTOPOR,
CONEPANT BOJLIIOE MHCN0 DENKOBLIX MOJCKYIT ((hu-
OporeKTnHa, BuTpoHekTHHa, Gubyinda u 1.1.), 06-
JALAIOUINX CHOCOOHOCTBIO K a/I¢3nn KOMIATCHOBBIX
CTpOMILHLIX Bostokon |20, 21], TTo aauuniM ripone-
JEHHOTO HAMIE MOP(OMETPUUECKOTO aHaIN3a, TOJ-
HIMHA HIPEHATANBHOTO NEPEAHErD «MOJ0CATOrO» C/0s
cocrapnser 2,58:40,49 MKM, B TO BpeM$ KaK MocTHa-
TATLHBI 3UIHIH «Hernonocarbity Caoi uMeeT TOJNLNHY
11,3042,64 MM (Tada. 2). MuTepecHo, UTo BO Beex
npenaparax oreyrersyior DK Ha 3aaHeil nosepxio-
crin JAM, uro, BepostHo, 06YCAOBICHO NCTOHYCHNEM
IHAOTEAUS M ero caadoil aaresneil K «Henonoca-
ToMY» 1010 pn BK, a takke Mexanmuecknm nospex-
JeHNEM Ha atane aecuemeropekeuca s xone DMEK
i DSAEK (em. puc. 1).

Kak n3sectio, AM coctont u3 KoAmareHoBbix BoJj0-
KOH 11 [IPOTEOrIHKAHOB — KoMmioHentos LM, cuire-
IMpYEeMBLIX DK porosuiist Ha npoTIEKEHUU Beei KusHn
UeJA0BeKA, HauMHas co 2-ro Mecsiua rectaunm [22].

TTokasarenn Neespodaknymns BK (11 rpynma) DL Dykea (2-4 rpyntia)
Koiunuectno nuumnenron (rany) 20 (20) 24(25)
Mon (m/%) 12/8 8/10
Bouspacr, roast, Mtm 73.8£7.8 72,5410,6
TonumHa poross 40 onepiutinmn, Mmem, MEm 778,954110,37 765,96::80,77
DSAEK/DMEK (koanvectno rias) 14/6 13/12
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TaGanua 2. Mophomerpusecknit asaans AM npu ncensodhaxiimon BK w IA ®yxca, Mem
Tahle 2, Morphometric analysin of Descemet’s membranes in patients with pseudophakic bullows keeatopathy and Fuchs endothelial comeal dystrophy, M=m

Tloxwsarens Fleennodarna BX (1-u rpyrima; p=20) D1 @ryxen (2-8 rpynia; #=15) p*
Totma JAM, vem 13,8042 88 19444444 <0.0003
T TIPSHETIVIRIION0 CAOH, KM 2,580,249 2.8240.76 0.092
TOM A NOCTHATATRHOIO CAON, MEM 11.3042.64 16.62+4.34 <0.0005

Puc. 1. Mopdorornmecnoe crpoesme AM npn ncesaodaxiinon 6K,

TMapaduisomall cpe ), OXPICKE TEMETORCHITION W 30 mmoM, yu 100
O FATHOND MCTPANEUTIOEAPHOrO srrpisca (1) npeiarisiall nepedmil
sionocaTiits CAoi (25, nocTHATRILHEN B sienorocadis o (), ne-
peanne (CTposunitan) nosepaocts M orseseiun wepriiuy CTpeikii, -
A Caanrenmanun) Honeprorocth AM — spacisn crpeakasi

Fig. 1. Maephological structure of Descemet’s membrane (DM) in pseudophia.
kic bullous keratopathy.

ParnfTin-embedded section, stained by hematcondin snd cosin, nugn. * 100

Dense extracelbular matrix 1) pronatal anterior banded layer (2); postatal pos-
terior nonbanded layer (3). untenior (stromsal) DM surfice is indicated by black ar-
fows; posterion (endothelinl) DM surfice — by red e,

Mo aaHHBIM ANMEKTPOHHON MBKPOCKONNH, Ha |2-i1 He-
ACSE MPEHATAILHOTO MEPHOLR OHA npeacTaBaneT cobok
THIHYHYIO DAFUTLHYIO MeMOPAHY, COCTOAILYIO H3 TPH-
ACKAUICH K IMAOTCANLTBHOMY CHOK0 «CHETROH» B pac-
NOAOKEHHOI HIL HER sTeMHOI» ruacTuHok. Nocrenet-
Huit poct [IM COnmpoBOAIACTCS CHHTEIOM BIAHMHO [1¢p-
NCHABKYBPHBX BookoH xomaarena 1V u VI tunos,
dropmupyiouinx oraensHuie cnon. B pesyaprare Kk 3a-
BEPUICHIIO npeHaTaibHoro rana JAM umeer HeThmny-
HVIO Uit BasabHONR MeMOpanbl JaMEIIHPHYIO CTPYK-
TYPY, & o€ TomHa cocrannser 3 MM, Mocrsaraibunii
MEPHON POCTA ACCUEMETOBON ODOIOUKH CHN3AH ¢ 10CTO-
sHHoi cexpeteit K nporeorankatos, (POpMUPYIOLINX
RULTHHA «HENOAOCATHI» CI0H, pAsMEp KOTOPOTO J10CT i -
raer 10—12 mm [23].

Peayasrarst, noayaeHHeIe HaMu pi MophoseTpi-
yeckom ananae M natnesiron ¢ neesaodrakuanod bBK,
COOTHETCTRYIOT AAHHBIM, NOAYICHHBIM PAHEE TIPH K-
TPOHHON MUKPOCKOTIHKN poropmi 6e3 o rivibMonaTo-
A0ruu | 24]; 9T0 CHHASTEALCTRYCT O TOM, 4TO NATONO~
rHdcckuit potece Jatparupaet JK, eTpoMy 1 anure-
JANAABHLHTE CA0H POTORMIILL, TIPAKTHYCCKH HE TTPHBOAS
K CTPYKTYPHBIM HOMeHEHNSM M,

34

Puc. 2. Mopdhoaoreckoe crpoesne AM npw A @ykca,

Tapudinoniie CHEI, OKPUCKN TEAITOXCIANMIOM W DOEN, yn. 200,

A M LMOTHONO SRETPRLSRTRPHOND Mtrpikea (1), pesaranaondil nepes-
s sn00oCETIEx CTOM (1), BocTiaraTie Caom (1); 1yTTi orneeig Geaof
100 VIOM KON, WENOTEIILTRHEIC KACTRM — CHHMMM CTPEIKAMI, Depeatnm (cipo-
AT Homepxocts AN — SEpasi CTPETRANIL, SLIHAN [ A0TSR LM )
nonepXMoCTh JAM — £pociiati Crpeasan; § — nepeai (CYPOMILIEIGN) 110+
pepanoc i M Orveicia HepMin CIpeakasit, YT — Oeaoll e usoiroll,
DOCTHATINILHIAE SR0M ~ SOPIi oo

Fig. 2. Morphological structure of Descemet’s membrane (DM) in Fuchs en-
dothetial comeal dystrophy.

Paraffin-embedded section, wained by bemutonyfin and comin, magn. *300

i — dense extrncellular mutris (1) prenotal anterior handed layer (2); postnatal
byers (3); puttse are indicated by white asterisks: endothelinl oclls — bloe astes-
ks mrttetior (strommal) DM surface — black armows: postenior (enddothelinl) DM
surface — red armows: b — anterior (stromal) DM surfisce is indicuted by black ar-
rows, guttae — white asternks; poatnatal layers — black asterivk,

CpapHnTenbHni MOphHOMETPHYMCCKHIT AHANND
JAM manmenton =i (neeraodakminan bK) n 2-it (91
Myxca) rpynn noKasas CTaTHCTHYECKH IHAYNMOoe yBe-
auuenme romumu JAM v peex DoABHBIX, BEKIIOYESHHBIX
80 2-10 rpyrny (em. Tada. 2). o gannsv mopdonorive-
ckoro uceaeaosarmst, npn 1 Pykca AM rakxe npen-
CTANIEHA TOHKHM c0em mtoTHoro 3UM n dmkeupo-
BAHMHON K HCMY NPEHATIVILHOR NEPCIHEH «N0J10caToile
soHOM (pue. 2, a). B crsan ¢ TeM 910 11pH CHETOBOI M-
KPOCKOIHM HEBOIMOAHO HA BCEM ITPOTSKEHHH Olle-
HITE HCTHHHVIO TPAHMILY MCAIY 3RIHMM «HEMoa0ca-
THIMS CJAOCM H HETHITHYHON KOWIAreHOBON 30HOH. HaMit
Ouzr npoBeaeH MOPHOMETPIHECKHIT AHATNI NPCHATA b~
HOTO TIEPEAHENO «TOAOCATOrO» C/108 1 COBOKYITHOCTH
CHHTEINPOBAHHLIX B TIOCTHATIWILHOM [EPHOIE JUIHEro
HENOIOCHTOIO I KOIATEHOBOIO CIOEH, a TAKAS IVIT,

B 22 rnazax (21 naumen) npu csetosoil MEKpocKo-
[TMH OTMEMCHO JOCTOBEPHOC YTOMLEHIE TTOCTHATWILHOTO
TUIHEro «noaocaroros ¢ios (16,62+54,34 MrM) 3a cuer
cumTean uameHeHHMi DK ryrr pauimiHoit opmul
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Puc. 3. Bapuamu AAANTAUNMK JHAOTEAMAALHOTO TRAHCTIAGHTATA B 3aBHCHMOCTH OT NOBPEXACHHR 3AAHWX CACES CTPOMbE POTOBHLIL! PeuMnm-

eHTa.

2, B — NapHPIHOHKES CPOIEL. OKPICKE TEMATOXCILHOM 1 203uH0M, 8 — ¥a. 200, 5 — vo 4002 6, 1 — ONTHYCCKHE KOTCPEHTILIC TOMOTPAMME NCPCAHRTO OTPEIKA

raaia

2 — [AAIKES NePeINER (CTPOMRTLHAR) BOBCPXHOCTS M OTMEHCHA SepHEIMI CTPEIKAVNE § — SHAOTETMATRHER TRAHCIUAHTAT (NOIHOS HpUICFaNNe) VELTiH De-
1sMi cTpeakasi; 8 — M orveucta Geroft 380K 0dl, CTPOMAIEHEE BOJOKAE — “CPHBMN SHCLIINIMN (HENGIH0E NPAICTERHE ). § — FHTOTCIHATHIN TPatc
TLTANTAT (HETIOXHOES NIPICTSIANNG) YRI33H GeabiMi CTPEIKIMI. CTPOMAILHEC SOTOKHE OTMEHCHE KSTTOR CTPLIKOH

Fig. 3. Variants of endothelial graft attachment depending on disruption of recipient’s posterior corneal stroma.

a, ¢ — paraffin-embedded sections, stained by hematoxylin and eosin, a
ITages.

- magn

<200, ¢ — magn. 40 b, d — antenor segment optical coherence tomography scan

— ¢hean antenor {stromal) Descemet’s membrane (DM surface is indicated by bluck arrows: b — endothehal graft (full antachment) is indicased by white armows: ¢ —
DM is indicated by white astensk, stromal fibers — black asterisks {incomplete attachment); d — endothelial graft {mcomplete attachment) is indicated by while ar

rows, stromal fibers — vellow armow

1 pasmepa (em. tada. 2). [1pu 31oM Ha 3anHeil nosepx-
Hocti AM onpeneasiores oraenbibie K (oM. puc. 2, a).
B 10 xe BpeMs B Tpex riazax (TpH NalMeHTa) BH3YAIH-
SHPYETCH JONOAHHTEAbHBIN 3a1HHIT KOIare HOBLIT CI0H
C MOrPYAEHHLIMH B Hero ryramu (cM. puc. 2, 9).

BricpBeie aHaIM3 CTPYKTVPHBIX OCODEHHOCTEN
porosuusl npu J1 ®ykca 6su1 npoeeaeH J. Kayes
H coasTopel B 1964 1. [25]. [0 aaHHBIM 37eKTPOHHOIM
MUKPOCKONHH MU ObUTO YCTAHOBICHO TOSABACHHE TVTT
1 yronuienne M 3a cuer cunresa K 3anHero xoana-
reHosoro cao4. B aaasreitmem W. Bourne # coasr. [26]
OMNpeAeiniN, YTO B CPeAHEeM TOAMINHA 3T0H 30HBI CO-
cTaBafeT 16,6 MKM, a MO CBOCH CTPYKTVPE OHA HAllo-
MHHAeT NnepeaHuit «<nojaocatuiit» caoit. Kpome Toro,
110 MHEHMIO 3THX aBTOPOB. aKTHBHLIH CHHTE3 KO/UIareHa
1 1M 3K 3amemrsier GOpMHPOBAHHE 3ATHETO «HEMO-
70CATOrO» CAO0S, pa3Mep KOTOPOro JIOCTHIAET TOABKO
3.6 MM, [Tpi 3T70M nepeaHuil «noaocaTsiii» c/10il ocTa-
ETCH MHTAKTHBIM.

BuisiBieHHOE HaMH A0CTOBEpHOe yroameHue M
3a cyeT GOpMHPOBAHHS JONOIHHTEILHBIX CIOEB COrTa-
cvercs ¢ npuseaeHHbIMH W, Bourne i coasr. [26] aaH-
HBIMH ICKTPOHHON MUKPOCKONNH, YTO NMOATBEPAKIALT

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

BOBJISYEHIE ASCUEMETOBOH 00O0MKH B NATOIOTHYECKHI
npouecc mpi 31 Dykca.

[Mo pesyvastataM MOpdhOIOrHYeCcKoro HCCaIe108a-
Hug obpasuos M nauuenToB obeux rpynm Obiia 06-
HapvAcHa 30Ha ruiotHoro 3LUM. HasectHo, uTo ee oc-
HOBHOH (HVHKINEN ABISCTCHA AATe3UA [TO/UIeKALIETO Te-
peaHero «noaocatoros 104 M K 3anHel nosepxHOCTH
crpombl [21]. B cBsian ¢ 3THM BbiJT NPOBEICH aHANNS
COCTOSIHHS CTPOMaIbHOIT nosepxHocTu M Bo BCEX
OHOMTaTax. NOJAVHEHHLIX NMPH 3a0HESH NOCI0IHOI Ke-
patornactke. Tak, B 40 obpasuax JIM (16 u 24 cayuan
13 1-i 1 2-1 TPYNN COOTBETCTBEHHO) OTMEYACTCHA HE-
M3IMEHEeHHas, ankas 3oHa notHoro UM (puc. 3, a).
Mo aanusim OKT IMOT, semoiHEeHHOI TOCE paccachl-
BaHusi my3sips Bo3aviuHo# (DSAEK) » razoso3ayinsHoil
(DMEK) cmecn B nepeznHeii Kamepe, v 3THX BOMBHBIX OT-
MEUYSHO NOJIHOE MPUIICTAHHE IHAOTEIHATLHOIO KEPaTo-
TPaHCILIAHTaTa BHE 3aBHCHMOCTH OT B4 3alHel no-
CII0HHOM KepaTtoriacTHky (puc. 3, 0).

B 1o xe Bpems npu OKT TMOT y yersipex natmeH-
708 ¢ ncesaodhakuynoit BK 1 oasoro doasHoro ¢ 31
Dykca nocae onepauns DMEK onpeneastiiores nokans-
HbIE JIOKHbLIC KAMEPRL, BEPOATHO, ODVCIOBIEHHBIE Hapy-
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IHEHUEM PEryJIsipHOCTH 3aAHeil NOBepXHOCTH CTPOMDI
PELMITMEHTA 30 CHET PA3POIHEHHBIX BOJOKOH, MPOMH-
HUPYIOLULHX B IIepeHiown Kavepy (pue. 3, 1). Hpu mopdo-
JIOTMUECKOM HCCACIOBAHIM B ONONTATAX, NOAYHCHHBIX
Y 9TUX MALMCHTOB BO BPEMS KCPATOIIACTHKM, BH3Ya~
JU3HPYIOTCH (PUKCHPOBAHHBLIC K Mepeaeil nopepxno-
crn JIM crpoMasibHbie BonoKHa (pue. 3, B). Bepositio,
JaHHBIE MOPDOTOTHIECKIE HIMCHEHNS CBIBAHBI ¢ MH-
JAMBUAYILHLIMU CTPYKTYPHBIMH OCOBEHHOCTIMM 30HbI
aornoro DUM.

3akalouenme

PesyanTarhl NpoBeaeHHOTO HECACAOBAH NS CBUIE-
TEABCTRYIOT O TOM, MTO XPOHUYECKHI OTEK POTOBMILLL
OBYCAOBACH PABIHUHBIMI HTATOMOPDOIOTNHCCKIMN
MIMCHCHIAMM €¢ 3aJHUX CIOEB MpH Ticenrodarmni-
Hoft BK n DJ1 dykea, Dunoreanaibian ancdynk-
LS, TIPHBOAALLAS K pasBUTHIO eepaopakninoi BK,
HE COMPOBOAKIACTCS MIMCHEHHEM NoKasaTeacit Tos-
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LM B MEPEIHEN «MOJOCATON 1 30AHeH «HEenoJoca-
Toit» 304 JAM. Mexay tem npn 31 Dykca ormenaeTces
pocropepHoe yseanvene paimepos AM 3a cuer cnn-
Te3a DK 3agHero KoAIAreHOBOTo CJI05 U TYTT B TIOCT=
HATAIBHOM epHolie.

W ansuayaibibie 0cobeHHOCTH 30HBL IJIOTHOTO
DUM JAM MoryT umeTs 3Ha4EHUE LIS afanTaimm 9H-
AOTEANATLHOrO TpanctanTara npu DMEK, wro pan-
SICT HA MCXO ONEPATHBHOIO BMCIATE/ILCTRA NPU 1cen-
nodaknanoil BK n 91 Mykea.
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Hecneuuduueckas BOCHATHTEIbHAS PEAKINS NOCTE UMILTAHTALNH
NaJbNedPaJIbHOr0 HMILIAHTATA
© 5.0, TPYWA' , EW, WETLIEP" 4, AA. OEAOPOB', A.C. MCMAMAOBA'

UDFBHY « Hay Ho-HeeAeaoma TeAbC kit HHCTHTYT Madannix Boacaneis, Mockia, Pocos;
HDFAOY BO «Mepostit MOCKOBOKMI FOCYSIPCTEEMELIN MEASIIMHOGI yismepoter i, MM, Cesenosar Miscapana Pocoim
(Cesenonokmi ywupepontet), Mookaa, Pocoim

PEJIOME

Lleas neeaeaosamns. Busitsiert, BOSMOXMYKY NPHHUNY DATBHTHS BOCTIAANTEARHON PEAKUING 1 OTEHECTBENHIER NAARTEGRAALH N
MMIARHTAT M3 30A0TE B OTAAARWE CPOKM NOCAE ONEPALIMY, GTIPEARAITE KAMHIMECKIE 1 AOPDOAOTHUECKNE WIMCHEHIR 8 TK3-
HSX BOPXHEND BEKA B CAYUIE PASBMTME BOCTIIAMTEABHON PEIKLIL, OOYCADIAGHHON MAXOMASHINOM 11 MY MAALTEORIALHOID Hv.
MAGNTATA M3 JOAOT.

Mavepuaa n mevoas. [TPOGHIAMIHPOBIML PEIYALTITY F50 ONEPIUMA € NOCTANORKOR NAABNCOPAALHOTO HMAARHTATA.
M x5 12 CAYMaRX DEABAGHE HECTIELIDIMEOKAR BOCTAANTEARHIR PEIXUNR B CPOK 0T 2 20 4 Hea NOCAE DNEPALILG 1 CEMi CAY-
HASX IO NPABEAD K BMHYAACHNON SKCTATHTILMN, B ITRTH — MECTHOE SAMTEABHOE NPHMEHENHE M C FARKOKORTHONAOM N0-
IDOAMAD KYOMPOBATE NPOUECE. TTROBEAEH XHAMSEOKIT MMKPOAHANES MAARICOPIABHOTD MMOIAIHTATA W DRATVEHTOR YAXACHHON
KATICY Al TN TOMERE CREMUPYIOLEN JAEKTRONHON MUKPOCKONME, & TAKAE HAMMYHGERCTOXHMIECRO0E (MTX), MARPO- 1 SMKPOCKD-
PIHECKOE MECACAOBIHIA (DPAMMEHTON CORANMHTEARHOTKANNON KANCYAN NOCAS YAIAEHMR NAAMIEGPIARHOID HMAAGHTATA.
Peayantan. TTOAYSEenHEE AAHHME NOATBEDXANIOT XUMIIECKYI0 HHCTOTY MMIAIHTATE, OTCYTOTHEME JHOMBABHOTD HAKDNAEHIH M-
TAAA00 B TRANEN BEXa, MIEX-, MaKpo: 1 MUKPOCKOMMUECKOE NCCARAOBAHNS NPCACTARASHHMY (DPATAMENTON COCAMHMTEARROTRARHOR
RATICYAM BRISEMAM MPIEHGOL XAPIKTOPHE AAR BOCTAANTEALNON PEIKLNN 113 HHOPOANOE TEAD,

FaKA04eHne. HeobrnAMMO AAALHERILIES APOBEAEHHE HCCABAOBAHHIT AAM YETAHOBALHIN (aKTOPOR M NPEAMKTONOR PAIBITHE BOC-
AAANTEALHL PEAKLIIT HY HHOPOAHOE TEAD 1, B HACTHOCTH, Ml JOAOTD,

KAIOYesRIe CAOBR: JONOTO, ITAABITOODAABHII WMIAGMTAT, AGCODTIAUM, ANUEBOT TADIANY, HENHDEKLIOHHOR BOCTIAAEHIE, MHep-
YYBETENTEABNIOCTE IV THINL IMYHOHCTOXMAUIS,
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Nonspecific inflammatory reaction after implantation of palpebral implants
© Y.0. GRUSHA' %, E.L, FETTSER" %, A.A. FEDOROQV', D.S. ISMAILOVA!

‘Reswarch Institute of Eye Diseases, Moscow, Russla;
.M. Sechenov First Moscaw State Medical University (Sechenov University], Moscow, Russia

ABSTRACT

Purpose — to identify the possible cause of an inflammatory reaction 10 a Russian-manufactured palpebral implamt made of gold
in the long term after surgety, and to determine the clinical and marphological changes In the tissues of the upper eyelid when
the presence of the implant caused the inflammatory reaction.

Material and methods. The results of 150 operations with placement of a palpebral implant were analyzed, In 12 cases, a nonspe-
cific inflammatory reaction was revealed within 2 10 4 weeks after the operation, in 7 cases it necessitated explantation, in 5 cases
the [ocal long-term use of an ointment with a coricosteroid made it possible to avoid extrusion and explantation, Chemical mi.
croanalysis of the palpebral implant and fragments of the remaved capsule was performed using scanning electron microscopy
ISEMJ, as well as immunohistochemical (IHC), macro- and microscopic examination of the fragments of connective tissue capsule
wars carried out after removal of the palpebral implant.

Results, The obtained data confirm the chemical purity of the implant, the absence of abnormal accumulation of metals in the tis-
sues of the eyelid. IHC, macro- and microscopic examination of the presented fragments of the connective tissue capsule revealed
signs characteristic of an inflammatory reaction to a foreign body,

Conclusion. Further research is needed 10 establish the factors and predicton foe the development of inflammatory reactions to a for-
eign body and, in particular, to gold,

Keywords: gold. J}wlid implant, lagophthalmaos, facial paralysis. noninfectious inflammatory, type IV hypersensitivity, platinum.
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TebHBIH 3 DHeKT, MO3BOAMIO YCTPAHUTL BOCTTAIINTE b~
HBII TTpotiecce n u3bexarh IKeruanTaimnn. O1HAKoO B pe-
3yJLTATE UTHTEIBHO MPOTEKAIOLIETO BOCTIATIEHHS Y 3THX
nalueHToB c(hOpMUPOBATIACH BhIpAXEHHas 0ObeMHas
Karicya BOKpYT MMIUIaHTaTa, YTO B CBOIO O4epe/lb [pH-
BEJIO K YACTHUHOMY MTO3Y BEPXHETO BeKa. Y ceMH ra-
LIMEHTOB MECTHOE MPUMEHEHHEe Ma3H ¢ TJIIOKOKOPTH-
KOMIOM AaBaJI0 BPEMEHHBIH 1Moa0XuTeNbHbIN 3(hdeKT,
a ee OTMEHA TIPHBONIIA K 0DocTpernto BocnaieHus. Ha-
JIMYME HE TIOAMAIOLLIErocs Teparnuy BhiPaXKEHHOro 1nep-
CHCTHPYIOLIETO MIOTHOTO BOCHAJINTEIBHOTO OTEKA TKa-
HEll MOCIYXHJIO MOKa3aHWeM IUISt PEBU3HH W YIAICHUSA
NMILIaHTaTa.

[MpuBOANMM KIMHUYECKMIT IPUMED W JaHHBIE HCCIe-
NOBAHMS MALMEHTKN ¢ XPOHUYECKUM JIMLIEBBIM Napajin-
YOM M Pa3BUBLIMMCS HEMH(DEKLIMOHHBIM BOCTIANNTE/Ib-
HBIM [TPOLIECCOM BEPXHEI0 BEKA M10CIE NOCTAHOBKH Mallb-
nedpasbHOro MMILIAHTATA.

KAunuueckui npumep

[MaunenTka 3. 40 ner obparunacs va npuem B PIEHY
«HWHW rmasusix 6onesneit» 06.2017 r. ¢ kanodamm Ha CHU-
AKEHHME OCTPOTHI 3PEHMS JIEBbIM I71a30M B TEHUEHHE 2 Hell.
B anamuese: B 2012 r. yepenHo-MO3roBas TpaBma ¢ ro-
CJCIYIONLIEH TpenaHatmei yeperna, B pe3yibrare yero pas-
BHJICS JINLICBOI NApAINY W MapaTMTHYeCKHii TaroTaibm.
[MokpacHeHue 1 601k BJIEBOM IJ1a3y NalMEHTKa OTMevaia
B TEUEHME MOCAeIHUX 3 MeC, B CBSI3M € YeM rosyyania je-
YEHNE KOPHEOMPOTEKTOPaMH, aHTUOMOTHKAMM, MUIAPH-
aTMKaMM M aHTUCENTTHKAMH.

[Tpu ocMOTpe OCTpPOTA 3PEHUS IEBBIM I1a30M COOT-
BETCTBOBAJIA ABMKCHMIO PYKH vV Mua. Beanunna napa-
JIMTHYECKOro Jarodraibma cocrapisina 3,0 MM, Bepx-
Hee W HIUXKHee BeKn Oblin oTeuHsl, cumntom bemta oc-
nabneH, onpeaessi/iIiCh HE3HAYUTEIbHOE KOJTUYECTBO
CJM3NCTO-THOMHOTO OTAESEMOTO B KOHBIOHKTHBAIb-
HOI 110JI0CTH, ciie3ocTosiHue. TTonoKeHne HUKHETO BEeKa
obi10 Ha 0.5 MM HUXKe TMMOa M MOJTOXKEHUSI HUKHETO
Beka npasoro rasa. [1pu 6HOMHKPOCKOTTUM OTMEUEHbI
CMelIaHHasi MHBEKLIMS T71a3HOTO s0/10Ka, BEIPAXKEHHbI
OTEK POroBHLbI, THOHHAS A3Ba B HUXKHEN TPETH rIyOH-
HOI 10 TPETH TOJILLMHBI CTPOMBI, THIIONKMOH 3,0 MM, r1e-
pelHsis KaMepa cpesiHeil ryouHbl. 3pauoK pUrHaHbIiA,
HemnpaBwibHOIT (hopMbl. PUCYHOK paayXKH CTYIIEBaH.
3anuue cuHexun Ha 10 n 14 yacax. [MTomyTHeHus1 Kop-
TUKAJIBHBIX CJIOEB XpycTanuka. [1pu npoMbIBaHHH ciie-
300TBOISLINE MTYTH MMPOXOAMMBL. [launeHTKe B CpouHOM
rnopsiike OblIa BLITIOJTHEHA 1I0BHAs Tap3opadus 1 Ha-
3HAYEHO COOTBETCTBYIOLIEE MEANKAMEHTO3HOE JIEUEHME.

B nanbHeiiiiem B TeueHue 10 aHei B cBS3M ¢ Hea(h-
(heKTMBHOCTBIO KOHCEPBATUBHOI Tepanuu 1 (hopMHpO-
BaHueM abcliecca poroBuiibl ObUTH BBITTOJHEHBI Jleyeo-
Hag CKBO3Hasl KepaTorjacTuka, 6azanbHasi MPUA3KTOMUS
¢ Nocaenviowei YacTHYHOMN JaTepasbHO NepMaHeHT-
HoMt Tapsopadueii. B nocieonepallMHOHHOM rnepuoe
s#afmoIanics oOpa3oBaHKe IKCCyaaTa B 3aHEH Kamepe

anr
-

1 GOpMHPOBAHHE IPO3NH HA CKBOIHOM TPaHCILIAHTAaTe,
4TO MPUBEJIO K HEOOXOIMMOCTH BLITIOTHEHHSI MTUKepa-
TOIJIACTUKM M YACTHYHOH NEPMAHEHTHON MEANAJIbHON
Tap3opahum B IONOJIHEHUE K CYIIECTBYIOIEH TaTepaib-
HOIi. B pesynbraTe NpoBeaeHHOro JeveHust Oblia HIUBe-
JIMPOBaHa Yrpo3a MoTepy I7as3a Kak opraHa.

Yepes 3 mec mocie onepauuu BbiCOTa Ta3sHoil
wean cocrapsiaa 3.0 MM, sraroransm — 2,0 mm. Hepes
8 Mec octaTouHblil sarodhranbm coctasasul 3,0 MM, He-
CMOTPS Ha HAJTMYME MEAMAIbLHOM M JIaTepabHOM Tap30-
padmn. C yueToM MMEIOMNXCS AaHHBIX OBUIO TIPHHSATO
pelieHne 0 HEOOXOAMMOCTH MOCTAHOBKH Nasibrebpainh-
HOTO UMIIaHTaTa Maccoil 1.4 r ¢ 1eablo yCTpaHeHUs
0CTATOMHOIO JarodTanbMa repeit CHATHEM OMOTOKPBI-
THs porouiibl, Onepais U rnocaeonepalmoHHbIN ne-
puos nporekanu d6e3 ocsoxHeHuit. Jlarodranbm oreyT-
crposat. LB cHATBI B cpok. OnHako yepes 2 Hell noese
orepanny rnoCTaHOBKY MaabnedpaibHOro UMILIAHTATA
MalmMeHTKa OTMETI/1a BOZHMKHOBEHHE OTEKA BEPXHETo
BeKa, ero nokpacHeHue. CUMIITOMbI MOCTENEHHO YCH-
JIMBAJTNC.

[Tpu oOpalleHUH OTMEHATMCH BbIPAXKEHHBII OTEK
BEPXHET0 BeKa, ero runepemus, (hriokTyalms oTcyTcTBo-
Basa. [Tpu3HaKoB npope3biBaHMs, ANCIOKALIMH U 1aTo-
JIOFMYECKOI MOJABMKHOCTH UMITJIAHTATA YCTAHOBJIEHO
He 6uuto (puc. 1).

[Tpu npoBeneHUH YIBTPA3BYKOBOIO MCCAEI0BAHMS
BBISIBJICHO MPABUJILHOE MOJOXEHHUE UMITJIAHTATAa B BEpX-
HEM BeKe, OTCyTCTBHE JAehopMaLin MEXIy COWIEHEHHN -
SIMH 3BEHBEB. YCTAHOBAEHO YBEIMYEHUE TONIMHbI TKA-
Heil BeKa repei MMILIAaHTaToM M nosaau Hero. [Maronoru-
YECKUX M0~ M TMIEPIXOIeHHbIX BKIOYEHMI B TKAHSIX
He onpenesiock. CTPYKTYPbl, COOTBETCTBYIOLIME X0~
rpacHuecKUM pU3HAKaM KancyJibl, BOKPYT HMIUIAHTAaTa
HE BU3YaAJIU3UPOBAINCE.

[TaumeHTKe ObLIM HA3HAYEHDI MTIOKOKOPTUKOM LB
MECTHO Ha BEKO B BMie Ma3u Ha 14 aHeil. Ha one nipo-

|
|

|
i

Puc. 1. @ovorpacpus naumenTiku 3. yepe3s 3 HeA NOCAE onepaumHm Kop-
PEKUMH NapaAnTHYeCKoro Aarodm!/\hma C NOMOUWbLIO nam.neﬁpamr
HOTO MMNAAHTaTa.

XpoHuueckuit Tnuesol mapatnt ciesa. BoipakeHHbI OTEK W THIIEPEMHS BEPX-
Hero seka. [Tros sepxuero sexa. [Mpu nansnaunu Guokryaunu Her. CocrosHue
nocse ae4eGHOM CKBOIHON KEPaTOIIACTHRN, MEANATLHON 1 AaTepaIbHON Tap-
sopadun,

Fig. 1. Photo of patient Z., 3 weeks after correction of paralytic lagophthalmos
using a palpebral implant.

Chronic facial palsy on the left side. Severe edema and hyperemia of the upper eye-
lid. Ptosis ofthe upper eyelid. There is no fluctuation on palpation. Condition af-
ter therapeutic penetrating keratoplasty, medial and lateral tarsorrhaphy.
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Puc. 2. ®otorpadims nauuentkn 3. 4epe 2 HeA NOCAC YAMECHHA Naak-
NeGPAALHOrO WMNAaHTaTA,

NPOVICCRII e et careni, Famm et Cymenn 5 eaer Me -
HOI M ropaabion tapoopidiong. Faumaiue noakokise reMopparit, Orvex
U EHIEPENTITE BEPXITETO HERN CYIIRCTIIIO YMEHRUTIARCE, CoXprimeTcs unerin-
MBI BEPXHE D BeK,

Fig. 2. Photo of patient Z., 2 weeks after removal of the palpebral implant.

Chronie facial palsy on the left side. The palpebral Nissure is narrowed due to me-
dinl and lateral tassorrhuphy. fsoluted suboutnneous hemorrhages. Bdema and hy-
peremiis of the upper evelid were significantly reduced. Partial prosis of the upper
eyelid persisis

BEACHHOTO JICHEHMS TUIIEPEMMI W OTCK CYIIECTHEHHO
YMEHBIIHANCH, OIHAKO MPH IPEKPALLEHHH Tepanum
HCE CHMIITOMBL € TOW K¢ MHTEHCHBHOCTHIO BEPHYJINCT
B TCHCHME HEACIN,

B eBsisn ¢ nporpecenpyioninmMu BOCHaIHTE N hHbIMMN
H3MEHEHISIMI OLUTO NPUHSITO PELLIEHHE IPOBECTH Pe-
BHIHIO JIOKA NAALMCOPAIBLHOTO HMILTAHTATA W €10 Yid-
JieHue,

MurpaotepaltmoHHO BLISIBICHB CYIICCTREHITOE
VTOILEHHUE W HOIHOKPOBHE TKAHCH BepXHEro BeKa, TOH-
KASE KANeyaa BOKPYr MMIIAHTATA, COCAMHUTETLHOTKAH -
HBIC MEPEMBIYKH MEKILY IBEHLAMM W 110 XO1Y KaHaJIon
1S OBHOI (DUKCALMN TPAKTHYECKH OTCYTCTBOBAJM,
OCTATKOB LIOBHOTO MaTepuia He HaitieHo. Haronoru-
HECKOTO COACPKHUMOIO B JIOKE [PH BCKPLITHH KAIICyJibl
O0HAPYAKEHO He ObLI0. HeeMoTpst Ha Buitenepetne/1eH-
HBIC HAMCHCHIS, UMIIAHTAT 3aHUMA TIPABNILIHOE 110~
JOKCHNE, COOTHETCTBYIONICE TEPBOHAYMMLILHOMY HHTPa-
onepaurornomy, Umruanrar 601 yaaied,

[Mocae ynanenns umianTara Ha Ghoue cranaapr-
HON NoCACONnePALUMOHHON Tepanum MPH3HAKI BOCHA~
JeHNS TKAHeH BEPXHEro BEKa CYIEeCTRCHHO YMECH LN -
anek B rederne 2 Hea (pue. 2). HoaHoersio coctosinmne
BEPXHErO BeKa HOPMAJIN3OBLIOCH B TeveHne | Mec no-
ClIE OTepari.

PesyAbrarn

MurpaonepaunovHo npoBoaAmIOCh HCCeueH e
VHACTKOB KArcysl JUts nposeacHust Mopgoaoruie-
CKOro, uMmMytorueroxummieckoro (MIX) necaenona-
HUS 1 XUMHYCCKOTO MUKPOQHMINZA [IPH ITOMOLLM CKa-
HUPYIOLICH 2ACKTPOHHON MUKPOCKOTTHN ¢ LELIO Bhl-
SABICHIS BOIMOXKHOTO HAKOIICHMS META/LIA B TKAHMIX,
HTO MOIJIO HOCAYAKUTL MPHUMHON PassuTHs BOCIIAIMN-
IeJALHON peakLmm,

[To natHLIM GHEPTOANCIIEPCHOHHON CEKTPOME-
TPUH, TIPH BLINOJAHEHHH CKaHUpYIouelt snekrpornoi
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Prc. 3. Mukpopotorpadmn hparmenton CoCARIMTEALNO-TKANNOR
KANCYAB! NauMenTkm 3.

KAprata epamyaemaronioro nocusaeis. lapadunonei ¢pes. Okpacka resi-
TORCIITHITOM 1RV IHON,

Fig. 3. Microphotograph of connective tissue capsule fragments, patient 2,
Gramuomatous inflammation, ParafTin section. Stadned with hentatoxylin and cosin.

Puc. 4. Mukpopotorpadms Pparmenton COCAMHMTEALHO-TKANHOH
KANCYAB! MauneHTin 3.

FTPI DOARIEN YREAIEIIT B FIITORIE MOOTORIEPINIIE KICTKN IIOpPOs-
HNCTed, Tlapadnmonait epes, OKpacka reMarokeamios i 303HoM.

Fig. 4. Microphotograph of connective tissue capsule fragments, patient Z,

Citant multinueleated cellx of foreign bodies are visible wt higher magnification.
Paraffin section. Stained with hemuatoxylin and cosin.

MUKPOCKOITMI XUMHUCCKAs HUHCTOTA HMILIAHTATA COOT-
BETCTBORANA JasacHiol 999-i1 npode, sHavumbie 1pn-
MECH OTCYTCTBOBAIM, AHOMAILHOIO HAKOIICHHS MC-
TIUIONR B TKAHSAX TAKKE oT™MedeHo He Guuto. Bee nannpie
COOTBETCTBOBANM CPEAHEMY XUMHULCKOMY CocTany pyd-
LOBOI TKaHKW B HOPME,

B pesyinrare Makpo- 1 MHKPOCKOIHICCKOrO He-
CHACAOBAHMS NPCACTABNCHHBIX (DPAIMEHTOR COCIHH N~
TCNBHOTKAHHON Kaney/int BhisipacHbl andgysnoe xpo-
HUUECKOE BOCITAJICHNE C SIBICHUSIMM CKICPO3i, 04aln
NEPUBACKYAAPHBIX BOCTIAANTEALHLIX HHPDUILTPATOR, JIn-
JATALMA W 3ACTOHHOE NOAHOKPOBKE cocyinon. B npena-
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paTax GBI OGHAPYARCHB THTAHTCKNE KACTEH HHOPOI-
HEIX Ten (pue. 3, 4).

IMpn UIX-uccnenosadni oGHAPYACHO pacnpee-
aenne CD34 KACTOK NPEHMYILICCTBEHHO B epudepn-
deckofl yacTi MHbuabTpaTons # CD20+ Kaetok npen-
MYLLECTBEHHO B UCHTPAALHBIX 06A0CTIX HHGMALTPA-
TOB, HTO COOTHETCTBYET pactipeacicHnn T- 1 B-kietok
B arMdosmbix omkyaax, Taxxe Guui OOHAPYKCHBI
muorouncaennsie CD138+ KieTku, pacnosarasuiy-
ces 110 Goabtuel 4acTi B 30Hax, cnoboaHbx o1 CD3+
i CD204+ nosuTHBHbIX KASTOK. Boisimienn ouaronnie
cronnenns makpodaros-rucrnounton CD68+ ¢ nosn-
THRHBIM OKPAUIHBAHHCM LHTOIAIME! THIAHTCKHX MHO-
TOAZCPHBIX KACTOK W AH(DyIHO PUCHPEaeeHHbIE MOsH-
THBHBIC KJICTKN B HH(pMWILTPaTE.

MonyveHnsie aannsie rucrotorngeckoro u MIEX-
HCCASAOBAHHS CEILICTEALCTBYIOT B 110/IL3Y XPOHHUECKOTO
NPOAYKTHBHOIO BOCHLIEHIA ¢ HITHYREM TPAHY/IeM,
B UEHTPE KOTOPBIX O0HAPYAKHBAIOTCR MEAKHE OKPYIAKIC
QparMeHTE HHOPOAHBIX TEA, OKPYARCHHBIC THTAHTCKITMIL
MHOTOSACPHBIMI KJICTRAMM,

O6cyxaenne

Yeranoniesne HCTHHHON TPHYMHLL TOSBACHIN 1aH-
HO# HecneHGHICC KO BOCTIAIMTEILHON PeaKIIHN Npei-
CTARIACT ONPEACHCHHLIN HHTCPEC ¢ TOMKH IPEHHA Npe-
AOTEPALICHHR PATHATHH OCIOKHCHHI MOCHe IMILIAH-
T,

BOIHUKHOBEHNE BHIPAKCHHOTO HEHHGCKUHOHNOIO
BOCTIAVICHUS TTOXOOHOTO THIA NOCAE NOCTAHOBKN UM~
MAAHTATA B DOIBUIMHCTES CAVIALH NPHBOIANT K BbIHY A~
NCHHON DKCTUIAH AL,

Hexoropsie asTopsl PACUHCHHBAIDT ITOT THIT BOC-
NAANTEALHON PEAKIMH MMECHHO KaK FHIICPUYBCTHN-
TeALHOCTS TV THIR K 3010TY H HOILIBAIOT ¢F0 OCHOBHON
OPHYHHON IKCTPYINH HMILIAHTATA, XOTH C XHMUUCCKON
TOMKH 3PEHMS JONO0TO HBAACTCH BUONOIHYECKH HHEPT-
HBIM MeTwuiom [13—15, 17, 19, 21-25].

[To MECIOWMMCH B HCTOMHUKAX COODLIEHMAM, ‘i~
CTOTA PAIHNTHA NOAOOGHOTO HEMHPCKITHOHHOID BOC-
MATEHNA, TPHROASAIICTO K NOCACAYIOIEMY VIRICHIIO
MOHOIITTHOTO MMTUIAHTITA W3 301073, 20X0auT 10 29%
OT O0MIEro YHCAR OCAORHCHHH TIPH MMTIIAHTALMN,
UTO APEBLIINCT HAtM cobeTReHHbe aannnie [13]. B ka-
HECTHE CAMHCTBEHHOIO CNOCOGA YCTPAHCHNS 31010 BOC~
IHUICHHA XHPYPIH PEKOMCHAYIOT npuberath K viaie-
HIIO HMIVIAHTATE M3 TRAHCH 10C1¢ NpeaBapuTeabHON
MECTHON Tepamii rIIoKOKopTHKonaasy |13—15, 17,
19. 21-26].

Vuursisas, 410 (1pH PAsBITHH Hecneunguueckoil
BOCHAINTEALHON PEAKIIMH NIPH HAXOAICHUN LI~
OPLTBHOTO UMIIEHTATA B TKAHAX KaKHX-7mbo npeate-
CTBVIONINN KOAHBIX PCAKUHI Hi 300070 NAUHEHTIMN
B HALICH MPAKTHKE 3aMeYeHO He BBU10, TepAeIcs akTy-
LTHHOCTE MTPOBEIEHNS CAMOTO KOKHOTO TECTA; 310 Noj-
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TBEPANACTCH JAPYOCKHBIMU XHPYPIaMIL, CTOJKHYHUIN-
MUCH C AaHHBIM oChoXHeHRes |15, 19],

TTpi MEHES BHIPARCHHON NEPCHCTHPYVIOIICH BOCTa-
JHTEALHON PEakiny nocie ee KyINpasaHia Ha one
JUTHTCABRHOTO MPUMEHCHNA [TOKOKOPTHROMION Hi-
GaoaacTes 00pajopaHne BOKPYT HMIUTAHTATE 0DLeM-
HON KANCYAB, 4TO B CBOK OMCPEIL COMTPOBOANRETCR
OTO30M H CYUCCTREHHBIM WIMCHCHIEM KOHTYPA
BeKd, NPHBOIS K (PYHKIHOHUIBHON 1 KOCMETHHECKOI
HEYIORIETBOPEHHOCTH MHCHTOB,

Cpok# BOIHHKHOBECHNS TATONONHYCORON HEMH-
HEeRIHOHHON BOCHANHTEALHOR PEAKUHH, KITHHHYECKHE
N HHTPAONCPALHOHHBIC JAHHBIC, A TAKKCS PesyALTiTi
sophonormeckux, MIX-necaeaosanuit o sHeproame-
NEPCHOHHON CNEKTPOMETPHH, NMOITBEPAIAKOLUIHE XHMH-
MECKYIO MHCTOTY HMIUIAHTATA, OTCYTCTRHE NaTOJOIHYe-
CKHX BRIBOMCHHA JEMEHTOB 1 MATEPHATOB, NO3BOATIOT
OTBEPIHYTH IKIOTCHHBIC HIPHUHHBL 1 LOT BOIMOKHOCTS
CACAATH BRBOL, MTO JAHHOE OCTORHEHAE 0DYCTORIEHD
XPOHHYECKOH BOCTIVTHTCABHON peakiinet no iy rpa-
HYCMATOZHON M MOXKCT BbITH WHAHBUAYLILHON peaK-
LHEA OPTAHNIMA MALHEHTA HA NEPCHCTHPYIONIEE HATH-
YHE HHOPOAHOIO TEANR B TKAHAX,

KOoCBEHHBIM NOATBEPANCHHCM HLIHYHS XPOHIYEe-
CKON BOCTIAANTEILHON PEAKIIN HA HHOPOAHOE TEA0 Cay-
AUT M TOT (hAkT, MO BONBLIIMHCTBO NAUNEHTOB, ¥ KOTO-
PLIX HADTIOMIOCH ITO OC/IOKHCHWE, B AHAMHEIC OTME -
qwin ObICTPOE NPOPEILIBAHHE B OTTOPACHNE HOBHOTO
MATEPHAIA MOCIIE MPOBEACHUS APYTHX ONEPatiH.

B 10 Xe BpeMA 8 NOAL3Y PAIBITHA HMEHHO PeaKiini
PHICPMYBCTIHTEALHOCTH HA 30010 KAK MATEPHRT WM~
TUIHTATA FOBOPHT TOT (PAKT, HTO B JOCTYITHLIX HCTOMHH-
KOX HE BCTPeUneTest HHGOPMALII O PAIsHTHH NOIo0HBLIX
PEAKLIMIT HA NWILMCOPLILHBIC HMIVIAHTATH, BHTONHEH-
HBIE 13 il Hanporis, npe passiTimg XpoHHYECKOI
HOCHLTHTEABHON PCAKLIMN (1P HAXOAICHUN muibnebpans-
HOTO MMILTEHTATA 13 301073 B TKAHNX PEKOMCHIVIOT ¢ro -
MEHY Hil IUILIeOPAALHBI HMILIGHTAT 13 raTnds [24).

3akaouenue

IMonyseHHbie JHHLE CBMILTEALCTBYIOT 0 HCOOXO-
JIIMOCTH AATLHEHIICTO [TPORCACHH HCCTE10BAHNH B Ha-
APAICHUN YCTUHORICHN (PAKTOPOR M IIPEANKTOPOR
PATEITIE HECTEUMDPHYCCKHX BOCTAINTEILHBIX PCAKIN
HEHHDEKLMOHHOTO I'eHE1a HA HHOPOIHOE TEAO, B HacT-
HOCTH HA 1071070,
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CpaBHHTeIbHOE HCC/IeI0BaHHE PETUHAIbHOH MUKPOIMPKY.IALHA
1npH 3200/1€BAHAH NIEPBHYHOIO 3AKPHITOTO YTJIa H HAYA/IbHOH NePBHYHON

OTKPBITOYIOJIbHOH IIayKOMe

© H.N. KYPBILWEBA' %, T A. LWHWAPOBA’
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PE3IOME

Lieas uccaeaosanms. CpasHnTs MUKPOUMPKYASITOPHEE M3MEHEHHR ¥ NALMEHTOB C HAYAABHEMIE CTAANSMK 3AD0AESAHNUR NEPBHY-
HOrO 3axpuToro yraa (3M13Y) 4 nepsiinon oTRPEITOYTOAbHoA raaykomoR (MOYTL

Marepuas # MeTOALL. B PETPOCNEKTHMBHOM NCCAEAOBAHIK NPOAHAANIMPOBaHL Aaueie 60 raas ¢ 3M3Y, 30 — c TIOYT » 30 —
663 OPTARMONATOAOTHK. Y BCEX NALUMEHTOB ONMPEASAEHA NADTHOCTE KAMMAARPHOR ceTit (VD] B 0BASCTI ANCKA IPUTEALHOTO Hepsa
(A3H) 1 nepunanuaaRpHoa ceTvats (wiVD Discl, a Taxke 80 sHyTpersnx caoax osea n napadgosea (wiVD Maculal n vux pas-
AMUHBIX CEKTOPAX NYTEM DITHYECKOR KOTEpEHTHOM Tomorpadmn ¢ dyrxunen anriorpadpms (OKTAL OuetmBasacs XOppeAsums
VD © axcuansioi aanbon (AL), rayBunoi nepeanen kamepsi (ACD), Toaumron xpycrasmka (TL) it poroBnito-KoMnescHpoBar-
HbIM BHYTPHTAG3HbM AaBaermest (BLApk)L

Pesyasrarei. Mokazateas wiVD Disc npa 3M3Y (42,474,239 buia ke, des npi NOYT 147,46=2,10%:; p<0.001), ko 3xaun-
MGro OTaems aas wiVD Macula #e noayseno: 41,71£4,55 u 39,2922 46%, cootsercrenno (p=0.47). Npu 0Boux 3abosesanmax
soe napavetps OKTA Guan wvke, vem B nopame: p=0,000 xak aas wiVD Disc, 7ax # avs wiVD Macula. WiVD Disc koppeanpo-
Baaa ¢ ACD Kax npat 3M3Y (r=0,724; p=0,012), Tak 1 npu TTOYT (r= 0,685; p=0,012), 4o ¢ BIApK KOPPEARLKA BLISBANEHA TOABKO
npi 3MN3Y (r=—0,670; p=0.033). Hanboapwee koanuecTao 00paTHbx xoppessumi obHapyxeno wexay TL u VD kax asn wivD
Disc (r=-0,714; p=0,006), TaK ¥ N0 AGHHBIM MAKYARPHEX CRaHOB (8 Napa- u nepudoseal.

3axawouenue. Mapavetpsl OKTA A0CTOBEPHO OTAMHANOTCS OT HOPME YAE B Ha9aAbLHYK) CTaAW0 npin 0Doux 3aboresannax.
Mipn 3T13Y sugsAeHO AOCTOBEPHOE M0 CPaBHE0 C NMOYT CHItKEHNE AMKPOUMPRYASILIKK B NEPHUNANMASPHOR CETHITRE, YTO UMEAD
obpatHyio Koppeasuno © BIApK, a Taxxe oTmesena obpatras koppeasums napasetpos OKTA 8 A3H u makyse © ToAuHOR XpY-
CTaAMKA.

KAto9e8s1e CAOBA: NEPEITHEIT SAKPHTBIR VTOA, NEPEHYHAS 3AKDETOYTOABHAS TAGYKOMA, NTEPSITHAR OTRDTOYIOALHAN FA3YKOMA,
ONTHYECKAS KOTEPENTHAR TOMOTPARIN C (OYHKLUHEN SHTHOTPaGhii, TOAUIMHE XPYCTAMKE, BHYTPHIAZIHOE AJBAEHIE.
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Comparative study of retinal microcirculation in primary angle closure disease and early primary
open-angle glaucoma
© NI KURYSHEVA'“, G.A. SHAROVA'

'Medical and Biological University of Innovation and Continuing Education of the Federal Medical Biophysical Center named after A.L
Burnazyan, Moscow, Russia:

*Consultative and Diagnostic Department of the Ophthalmological Center of the Federal Medical Biophysical Center named after AL
Burnazyan, Moscow, Russia:

‘Eye Clinic of Doctor Belikova LLC, Moscow, Russia

ABSTRACT

Purpose — to compare microcirculatory changes in patients with early stages of primary angle closure disease (PACD) and pri-
mary open-angle glaucoma (POAG).

Material and methods. The study retrospectively analyzed the clinical data of 60 eyes with PACD, 30 with initial POAG, and 30 eyes
without any ophthalmic pathologies. Vessel density (VD) in the optic nerve head and peripapillary retina (wiVD Discl, as well
as in the inner layers of fovea and parafovea (wiVD Maculal and their different sectors were determined in all patients by optical
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coherence tomography angiography (OCTA) The correlation of VO with axial length (ALY anterior chamber depth (ACD), lens
thickness (TL), and cormeal-compensated (atrancular pressure (IOPCC) was assessed.

Results, The wiVD Disc in PACD (42,4724 29%) was lower than in POAG eyes (47 4622.10%), p<0.001, but the difference
for wivD Macula was not significant: 41.7F=4,55% and 39,2922 46%, respectively (p=0.471, In bath PACD and POAG, all OCTA
parameters wern lower than in nomal eyes: p=0.000 for both wiVD Disc and wiVD Macula. WiVD Dise comelated with ACD
both in PACD (r=0.724, p=0.012) and in POAG (r= 0,685, p=0,0121, but & correlation with 10Pcc was found oaly in PACD (e=
0,670, p=0.033). The largest number of inverse correlations was found between TL and VD both for wivD Disc r= -0.714.
P, 006) and the parametors of macular area (n para- and perifoveal,

Conclusion, OCTA parametees differ significantly fram the noom even in the corly stages of both PACD and POAG. In PACD, there
was a significant decrease in microcirculation in the peripapillary reting compared 10 POACG, which had an inverse correlation
with 10Pcc: there was also an inverse correlation of OCTA parametens in the aptic nerve bead and maculy with lens thickness,

Keywords: primary angle closare, primary angle closure glavcoma, primary open-angie glaveoms, optical coherence tomagraphy

Criginal articles

angiography, lens thickness, jotraocular pressure.

INFORMATION ABOUT THE AUTHORS:

Kurysheva NoL — hitps://orcid.org /0000-0002-9265-6671

Sharovs G.A, — hitps//orcid.ong/0000-0002-7163-4858
Corresponding suthor: Sharova GAL — e-mail: galinnshar@mail.ro

TO CITE THIS ARTICLE:

Kurysheva NI, Sharova GA. Comparative study of retinul microcirculation in primary angle closure discase and oarly primary open-angle
glaucomuy, Rixsian Annals of Ophthaintalogy = Vesmik aftal wrologii. 2022, 138¢1 14451, (1n Russ.)

https://doi.org/ 10.17116/oftalmu202213801144

[Mepsuunan 3akpmroyroasuan riaykoma (M3VI)
HACTO NMPUBOINT K cacriore [ 1], nosromy npeacranis-
CTOS AKTVAIBHBIM BLSIIICHHE 3aB01EBAHNS HI FTane
nepsrMHOro sakpuiroro vreaa (M3Y), cwe 6es dop-
MUPOBAHNS FAUVKOMHOI ONTHYECKOH Heltponarny
(FOH), a vem Gonee Ha HavansHoit craanm, B coor-
seTeTBMl ¢ Kaacenpukauuei PJ. Foster n coawr. |2]
M3Y AHarHOCTHPYIOT B Cayuae HAm4Yua npuaorpabe-
syasiproro kourakta (MTK), npusossintero K obpa-
JOBRHUIO NEPHPEPHYCCKNX MEPEAHNX TOHHOCHHEXHH
W/ NOBLITEHIIO BHYTPHTAAIHOTO AanaeHns (BIT),
1o Ges FOH. Ecomm sakpriTe Vina npHBeio K riay-
KOMHOMY TOBPEAICHIIO AHCKA IPUTCALHOTO HEpBa
C13H), crangar aunarnos N3V, npu arom Ha MoMeHT
OCMOTPA MOIVT OTCYTCTBOBATEL FTOHHOCHHEXHN 1 [10-
sutneHHoe BI/LL

Tpaamumonno sugnserme FOH ocymectuisercs
METOAOM CTAHAAPTHON ABTOMATHINPOBAHHON Nepume-
pun (SAP). Tlo mueno S. Zhang u coasr. |3, SAP
CONPAKCHA ¢ BONLIIIM KOIHHECTEOM JOKHOMONOKN -
TEABHBIX PEWALTATOR, KOTOPHIC K TOMY AE MMCIOT ki~
CORVIO BAPHADCIBHOCTb, & HA NPCHCPHMETHHCCKON 1 Hit-
qankioll craauax sabonacsanus Sojaee nudopmariin-
HEIM REASCTCH NCCACAOBAHNE CTPYRKTYPHBIX HIMCHEHHI
METONOM CHICKTPILHOM OMTHYECKOR KOTEPEHTHON TO-
scorpathun (COKT). ManecTro, 410 HCTOHYCHHE CION
HEPBHBIX BOJOKOH ceTiaTke (retinal nerve fiber layer,
RNFL) ofuapy&nsaetcs 8 r1a3ax ¢ opraibMornnep-
resaneit [4] 1 e rmayKoMoft 10 MOMEHTA BHAMMLLX MOP-
donoruyeckux namerennit 8 J13H u aebora nedexton
8 noustx speHnst [S] C nogsiaeHneM cnexTpathioi on-
THHCCKON KOrepeHTHOM ToMorpadin ¢ pyHRunel an-
morpadimi (OKTA) BOIMOKHOCTH IMATHOCTHYECKOIO
NOHCKA PACTHHPIINCS [6], 4T0 HOIBOTHAO BHISIUISITE 3i-
SonesaHue Ha npenepuMmerpryeckot craxnu | 7). A. Yar-

FUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

mohammadi i coast. [8] HALLUIM Z10CTOBCPHYIO pAsHULLY
B NOKAIATENHX IUTOTHOCTH NEPUIATTIIUIAPHON Kanni-
JapHoi cern (vessel density, VD) y naunenton ¢ raay-
KOMOIL, NOAOIPEHUEM HA [IAYKOMY M Y 210POBLIX JAKIL,
Takke NIBECTHO, YTO B PEIVIBTATE OCTPOTO NPHCTYNA
TT3VT orMeune1es BhipakeHHOe CHITAKCHHE MEPHITANII-
asproit VD, koppeanpyioniei ¢ neronsessem RNFL [9)
W OYXVAIIEHHEM MEPUMETPHYCCKNX niitexcon |9, 10].
S. Moghimi u coant. [11] sagawm andupysnoe cun-
ACHHE TUIOTHOCTH NEPHIANIAASPHOTO [IEKCYCa He-
pea 6 ven nocae ocrporo npucryia N3V, Coobumerces
o amhpyanom xapaxrepe noreps VD 8 nepunamuiisp-
HoM coteTeHun ripn Xpornteckoit M3YT 1 aokwibHbix
achekTax npu nepBHTHON OTKPLITOVIOABHON [IayKOME
(MOYT) [12]. BO3HNKAIOT I MUKPOUMPKYISTOPHBIE
wamenenns npn M3Y? Ecan aa, 1o kakue narrepru VD
VRAILIBAIOT HA HAIMME ZAHHOTO 3a60/1eBaHHST 1 KAKMM
ODPA3OM OHH COOTHOCHTCSH CO CTPYKTYPHHMK HIMEHE-
Husvn? MecacoBanmns B 3T0M HANPARICHIH TIPOILHK-
TOBAHK HEOGXOAMMOCTBIO MPCBEHTHBHBIX MEP B OTHO-
wesnn pazsmus FTOH,

Leaw paboTsl — cpasHITE MHKPOUHPKYASTOPHBIC
HIMEHEHHSA ¥ NALNCHTOB C 3aD0JCBAHNEM NEPBHMHOTO
saxpbiToro yraa (3113Y), sxovouas N3V, 1y Goabsinix
MOYT.

Marepuan ¥ meroas:

McenesoBanine BEINOIHEHO B COOTBETCTBII C ITHYE -
CKUMH MPHHUHTIAME, JUIOKCHHBIMI XSIBCHHKCKOM e~
KAapatieit 1 OTPAKCHHBIMI B NPasiIax KavecToeHnol
kanHnaeckon npakmki (Good Clinical Practice, GCP)
I HOPMATHBHBIN TpeGoBanmsx. IpoToKoa ccaeaosants
yTBepKIeH teckim komirretom @TBY THLL «DMBLL
in. ALHL Byprassinas @MBA Pocoim.
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OpUrnHaAbHbIe CTaTbn

Original articles

B uccnenosanme obun BioueHsl 230 nauneHTos,
KoTopbie obparunucs B Llentp odpransmonorinn @MBA
Poccun B nepuozn ¢ 2020 no 2021 r. U3 HUX B COOTBET-
CTBHMH C TIPHHATBIMH KPUTEPUSIMU BKITIOMEHMS1/UCKITIO-
yeHust otobpano 120 naumenTos, B Tom yncie 60 a3
¢ 3T13Y (15 ¢ TI3Y u 45 ¢ HavanbHoit craauei IN3VIDD),
30 ¢ navansroi [MTOYT u 30 6e3 odrarpmMonaTosornm
(koHTpOaBHAs Tpynna). PopMupoBaHue rpyrin ocyliecT-
BJISLIOCH HAa OCHOBaHUM Haanuusi/otcytersus FOH, Bbi-
siBJeHHOI ¢ momotubio SAP u COKT.

Kpumepuu exarovenus: naumentsi ¢ [TOVI u M3VI
HavaabHoil ctanun, M3V, 3n0possie anua co chepo-
akBuBasieHTOM <6,0 anTp. acturmatusmMoMm <2.0 anTp,
OTCYTCTBME COMYTCTBYIOLIEH MaTOJIOTHM OpraHa 3pe-
Husl. JIMarHo3 raaykoMbl YCTaHaBIMBAJICS HA OCHOBAHUH
Hazanuust akckasaunn JA3H, nctoHueHus: HeitpopeTH-
HaJILHOTO 000/1Ka, TOKAIBHBIX WK 1uddy3HbIX nehek-
TOB CJ1051 HepBHbIX BOMOKOH cetyaTkn (CHBC), nanu-
YMsi BEPTUKAJILHON ACHMMETPHH OTHOLIEHHUs cup/disc
>0,2 Mex 1y rr1azamm (He CONPSKEHHBIM ¢ pa3HbIMK pas-
mepamu JA3H). M3VYT KoHcTatHpoBain B cayyae 3aKpbl-
TOTO VI7Ia NepeaHeil Kamepsl r1a3a (ecam npu roHHoCcKo-
MU 3a0HAs MTUIMEHTHPOBAHHAS YacTh TPabeKyIsSpHOI
CeTH He MpocMaTpuBajach o MeHsliei mepe Ha 180°
npu B3rsiae nauuerTa npsamo) [2]. Auarnos [13Y yera-
HABIMBAJICS HA OCHOBAHMH MPUIOTPAOEKYIISIPHOTO KOH-
Takta 6onee 180° 6e3 npusHakos FOH, HO B coyeTaHnH
¢ noseiueHHbiM BT u/uam HanuuueM nepudepnye-
CKMX MepeIHMUX TOHMOCHHEeXMit. B ciyuae couetaHus ot-
KpBITOro yria nepeaxeit kamepsl 2 180° ¢ FOH nuarxo-
cruposaiu [MOVT.

HavanbHyto cTanuio riayKoMbl yCTaHaBIMBAIH CO-
rnacHo knaccudukauun Hodapp—Parrish—Anderson
M0 CTEMEeHH TSKECTH 3PUTEIbHON AMCHYHKLNHM, BbisiB-
JISIEMOI € MOMOLLBIO MPOTOKOAA MUCCIEI0BaAHMST TTOJIsI
3perus 24-2 SITA STANDARD: rpynmnsl naumeHToB
CO cpeaHMM oTKIoHeHueM (MD), npeBbilamoumnm
—6 1b; menee ueM 25% Touek Huxe 5%; menee 10 To-
YyeK Ha ypoBHe 1% OTKJIOHEHUs MaTTepHa, npu ycio-
BHH, YTO BCE TOYKM B LEHTPAIbLHOI 30HE MO 3peHus
B 5° MMesH yyBCTBUTEAbHOCTD 15 1b.

Kpumepuu uckarovenus: HeIOCTATOYHO MPO3pavHbIe
ONTHYECKHE CPellbl [J1a3a, OTCYTCTBUE YCTOMYMBOM (hHK-
Caluu, MeIMKAMEHTO3HBII MUO3, XMPYPrUYecKHe ornepa-
LMW Ha OpraHe 3peHusi B aHaMHe3e, BKIIIoUast Jla3epHble,
HAJIMYNE XPOHUYECKUX CHCTEMHBIX ayTOMMMYHHBIX 3a-
GonesaHuii, caxapHoro anabeta, 6one3uu [NapkuHcoHa,
6one3Hu AnbureiiMepa u aemeHunn. Beem naumenTtam,
MOJYYaBIIMM THIIOTEH3MBHOE JIeYeHUE, TIepel TpoBee-
Huem OKTA Gb110 peKOMEHI0BaHO 3a HEeIo 10 fuia-
HUPYEMOTO 00CI/IEIOBAaHMS OTKA3aThCsl OT 3aKarbiBaHUsl
TMIMOTEH3MBHLIX Kanesib (3(deKT «BbIMbIBAHUS» ).

ToHOMETpHS MPOBOAMIACH C MOMOILbLIO aHAIM-
3aropa 6uomexaHuueckux cBoitcTs rnasa (Ocular Re-
sponse Analyzer, ORA; Reichert Inc., CILLIA). B nepuon
¢ 10.00 mo 12.00 u3amepsioch pOroBUYHO-KOMITEHCHPO-
BaHHOE BHYTpHIIasHoe nasnenue (BIApk).
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Onpenenenne Hamnums/oreyrersis F'OH ocymiecr-
BIsI0CH Ha ocHoBe AaHHBIX SAP u COKT. [Mporpamm-
Hoe obecnieuenne SAP Humphrey I nossoasier onpe-
nesutb nHaeke noas sperunst (VFI), nepumerpuueckmii
uHaeke MD, a Takxe aHanns cobuiTHi (event-analysis).
YPOBHM BEPOSITHOCTH CHMTAIMCH CTATHCTHYECKH 3HA-
YUMbIMU 1TpH 3HaueHuu p<0.05 ans HakaoHaA Beeil 06-
Jactu 24-2.

HU3mepenne RNFL u cnost raHrIHo3HbIX KJIETOK
(ganglion cell complex, GCC) npoBoanIn, UCrojib-
3yst COKT (RTVue, Optovue Inc., CLLIA) tpexkpaTtHo.
JLnst aHAZIMTUKH MCIOIB30BAIUCH M300paXeHns ¢ HH-
nekcoM yposHs currana (SSI) soie 45 [13]. Ckauunpo-
Banne GCC npoBoannock B 061aCTH MaKyJIbl pa3Mepom
7X7 MM IpH LEHTpUpPOBaHUK cKaHa Ha (0,75 MM Temrio-
paiabHo ot hosea. [Mon GCC nonumaeTcs KOMOMHALIMS
RNFL, c/10s1 raHI/IMO3HBIX KJIETOK ¥ BHYTPEHHETO I1JIeK-
cHOPMHOTO €105 B YKA3aHHOIT 001aCTH CKAHUPOBAHUS.

C nomMouibo aBTOMaTH3MPOBAHHOTO MPOrpaMm-
Horo obecneyeHust Tomorpacha Optovue noaydann Kapry
TomunHbl GCC aameTpom 6 MM ¢ LEHTPOM B 061acTH
0,75 MM TemnopaJibHO OT (hoBeasibHOIT obmacTu. Me-
punanuuisipaslit RNFL usmepsinm ¢ ncnojib3oBaHmuem
ripotokoaoB ONH u 3D Disc. CkaHbl LEHTPUPOBATHCH
OMepaTopoM 10 30He Beixoaa cocynos n3 A3H. Ans no-
CTPOEHMS KapThl nepunamwuisipHoit tomunubl RNFL
NCIONB30BAIH HADOP palHaIbHBIX U KOHLIEHTPUYECKUX
ckanoB 13H (aunamerpom 1,3—4.9 mm). Takxe Ha KapTe
CJ1051 HEPBHBIX BOJIOKOH OTOOpaxKajaach TOMIIMHA Ce-
YEHMS CJIOSi HEPBHBIX BOJOKOH IO KPYTry AMaMeTpOM
3,45 MM C HEHTPUPOBAHUEM B COOTBETCTBUM C BBISIBJICH-
HeIM teHTpoMm JI3H. IMporpamvuoe obecrieuenne RTVue
(Bepcust 6.12) ncnoab3oBanoch Uit obecneyeHus cie-
IVIOUIMX W3MEpeHHIt, MonyueHHbIX Ha OCHOBE H300pa-
xenunit COKT: cpenneit Tonumus cios GCC, obbema
rnodanbHbIX noreps (GLV), dokansubix noreps (FLV)
u cpeaneit Tomuuabsl RNFL.

Beem naumentaM Beinonrsiaack OKTA no metony,
onucaHHoMY paHee [ 14], ucrionb3oBasics arnnapart Avanti
(Optovue Inc., CLLA), nporpammHoe obecrieyeHne An-
gioVue OCTA software revision 2016.1.0.26.

s noctpoenust KapT ToamHsl porosuiisl (CCT)
ucnonb3osancs tomorpad Optovue. MccaenoBanmne
ryOuHbI nepenHei kaMepsl rinasa (ACD) n akcuanb-
HOIt winHbl (AL) npoBoanamn Ha onTHYecKoM HHoMe-
Tpe ZEISS IOLMaster (Zeiss, 'epmanus). TonmmHa
xpycranuka (TL) uccnenosanacs Ha A/B-ckanepe UD-
6000 Tomey (SAronwus).

Cmamucmuveckas obpabomka., KonniecTBeHHbIE
BeJIMYMHBI OBUIM NpeaCTaBIeHbl KaK cpeaHee * craH-
JIapPTHOE OTKJIOHEHMWE, ['PYTINbI CPABHUBAIH C TOMOLIbIO
PaHTroOBOro aHanu3a sBapuaumnii no Kpackeny—Yomnucy
C TMOCIeAYIOUIMM MapHbIM CPaBHEHUEM TPYIIl TECTOM
MaHHa—YUTHU ¢ npuMeHeHueM norpasku boHdep-
POHM TPH OLEHKe 3Ha4yeHus p. Pacuer koadduumnenta
Koppeasiuuu BeinoaHsian no Cnupmeny n [Tupcony.
CratucTuyeckas o0paboTKa noJyyeHHbIX Pe3y/IbTaToOB

BECTHUK O®TA/IbMOJIOr N 1, 2022
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HPOBOIUIACSH ¢ MCHOILIOBAHHEM CTAHARPTHOIO (AKST
porpamy cratheTiyeckoro asmaa SPSS 16.0. Moka-
sarean o sHaucHuem p-value <0,05 cunraines cram-
CTHHCCKH THAMHMBIMIL.

PeayAstate

Mecaeayemsie rpyiik CTaTHCTHUCCKI HE Paiinygi-
ANCH 10 BOZPACTY, NOAY, TOAUIMHE POTOBHILEL, KOPHEe-
ATKHOMY rucTepedicy (raba. 1),

Maumertst rpynnnt 3M3Y 0 epaniennn ¢ AHaMH
¢ MOYT ot KOHTPOABLHON IPYIITOR MM IOCTOBEPHbIC
OTIMYHS B AKCHUTLHON LTHHE, rayOnHe nepetHeit Ka-
MEPBI, TOMUIMHE XPYCTAINKA H CPEPHUCCKOM KRB~
aeHTe. B cpasHeHit ¢ rpynnoit kowrpoas MD i PSD
DOUILHBIX IOCTOREPHO CHitkeHB (M D= —0,0310,83 1b;
PSD=140+£0,19 ab). Mapamerpw RNFL. GCC, FLV,
GLV nput NNOYT n 3T13Y cymecTseHHo HE OTIH4-
AHCH, HO B CcpasHenit ¢ rpyinoi kourposas RNFL
(p=0,024 npn MOYT: p=0,001 npu 3M3Y) n GLV
(p<0,000 npu NOYT; p=0,001 npu 3MN3Y) sunusmo cHu-
aenbn, Takke OuU1 yBeandeH 0GbeM (POKLIWHBIX NOTEPD
GCC npu 313Y otvocHTeabHo 31opops A (p=0,008),

B cpasHennn ¢ rpynnoi Kourtpoas nipn 3113V
i TTOVT orMeyanoch CHIARSHHE MAOTHOCTH Kanmn/insp-
#ol cemn kak B obaacti J13H w nepunannaasproi cer-
SATKM, TAK W B MAKYIE, HO B pasHoil crenenn (taba. 2;
CM. PHCYHOK).

[Mpn 3M13Y BHISIICHO A0CTOBCPHOE CHIAKCHIE Mt~
EPOUMPKYASUNH BO BeeX ckanax s obaactTn A3H u ne-
PHOAMIVEISPHON CCTUATKH OTHOCHTEIBHO TPY T KOH-
1poas (em. Tada. 2). Mpu MTOYT B cpassenn ¢ rpynnoi
KOHTPOAS TAKAS OTMENAI0CH 3HAYMMOe cHinAeHne VD
n obaactu J13H, xpome VD Inside Disc (p=0.574) n VD
B HIKHETOMIOpaIsHOM cextope (p=0,286). MNMpakri-
qeckn no seem napamerpam OKTA nepunanuassiproi

0GABCTH, KPOME BEPXHETCMIOPAALHOTO 1 HILKHETEMITO-
PLILHOTO CCKTOPOB, BHABICHA JOCTOBEPHAR PasHMLLA
VD sexay TTOVE 1 313Y (cwm. Taba. 2).

IaoTHOCTL KanmwuiapHoi cern B Makyae (wivVD
Macula) noctosepHo cHnxeHa kak npu 3T3Y
(41,71:£4,55%; p=0,000), rax u opn MOV (39,2912 46%,;
2=0,000) OTHOCHTEALHO TPy KoHTpois (32,0241 80% ).
KpoMme 1010, CHIACHHE OTMCHIOCH BO BeeX CEKTOPaX B
mapaduosea (1ada. 3). Ho Bosee nbIpukeHHOe CHIACHIE
MHKPOLHUPRYASIIN BO BHYTPEHHHX CAOAX MAKYL! Bbi-
stivtexo pi TTOVT VD b HasansHOM cextope napadonea
— 33,09£5,03%, npn 3MN3Y — 40,80£6,57% (p=0.011).
[epihoBeattHo OTMEMUIOCH CHHAEHHE MHKPOLIHP-
KYASLHI 110 CPABHEHIIO € IPYINOIT KOHTPONS B 00eHx
IPYIIAN, HO CTATUCTHYECKH SHAMHMOC OTAHYMNE 1oay-
HCHO TONLKO JUBE TEMTTOPIUIBHONO 1l BEPXHETO CERTOPON
npu 0doux saboxestHmnx (p=0,000), a Tak&e s HitK-
Hero cexropi npu 313V (p=0,03).

IMpu 3113Y omvencnsr Koppeasitnn VD B HickHed
remuchepe NEPHNANIIARPHON CETHATKM ¢ aKCHATBHON
aannoit (= —0,581; p=0.029) u rayGunoi nepeameil Ka-
mepbl (7=0.679; p=0,022). Mocaeanss TaKAe HMeNa Bil-
COKYIO Koppeasitio ¢ wiVD Disc (taba. 3).

HanGonbiuee kKoauaecTso obpaTHLIX KOppeasinil
OUHAPYALCHO MERAY TOMIHHON XPYCTATMKG M OKa3aTe-
s OKTA kak o J13H w nepunamuyispHon ceraarke,
TAK 1 110 JIAHHBIM MOKV/SIPHBIX CKAHOB (B napa- 1 nepu-
thosea), Tlpu MOYT rakke orMeneHn 10CTOBEPHAN KOP-
pesistis Mexay IydnHol nepeatedt KaMepul ¥ 1J0THO-
CThio Kanuaagpron cern 8 J13H » nepunanssproi
cerarke (7=0,685: p=0,012), no koppeasuns ¢ Bl /lpk
noayqena tonsko npu 3M3Y 1 ronsko s nokazareaeil
MUKpotHpryasunn B obnacm A3H u nepunanuiasp-
Hoit ceriarkn (om. Tadon. 3). Mpu MOVT susisaena sui-
COKMI MPAMan KOPPeasLisg MEKIY TONUIHHOI XpyeTa-
anka i pospacrom: r=0,757; p=0.003.

Tatamia 1. KAMMHHECKAS XAPAKTEPHCTIKD RKAOMEHHMX I HCCACAOBANHE TALINEHTON

Table 1, Clinical characteristics of study patients

Tapamerp Kottpoas (#=30)  p-value® p-value** TOYT (#=30) 3N3Y (n=60) p-value ***
Bospaer, ranm T1,12£3.74 0,372 0,267 75.00£6,06 75424559 0,850
o (myxoxoit/menckui), % 35/65 0.619 0,7%0 25775 32/68 0,532
Chepuseckinit skmmaiesr, arp 0,15+0911 0403 0,047 -0 462178 1,674£1.47 0,000
BIdpx, ms prer. 13462309 0,000 0,000 19,8213.56 21,4242.78 0,605
KOpiewsnimfl iietepene, Mu pr.cr. 9412115 0,756 0,760 9394122 9,42+228 0.975
AKCHRIRHAN LTHHA, MM 23 46:44),82 0.878 0,006 23,3840,53 22,5120.7 0,017
FayGina nepeantei kaMepit, My 2.9520,13 0,751 0,015 2924014 2645024 0,003
TOMALIHA XPYCTRIMKL, SM 4,62410,3 0633 0,024 4715117 4845130 0,013
Toatema poroniiEs n HEHTPe, MKM 54843217 0,638 0.236 $45+29.37 533437 80 0,401
Cpeaiee orknoienne, 1b ~0.03£0.83 0,047 0,009 ~1,70£2,53 =1 0742,36 0814
TaTrep-CrusIapTHOe onuIonelme, a6 1,400,119 0,041 0,039 2. 29%1.586 LIEL2S 0,786
Coaomt peprasy nosoxos (RNFL), smxm 98,9+7.62 0,024 0,001 §7,527.73 855341550 0,586
Canth ramranotsty kretok cetamnan (GCOC), mes 97.92410,58 0,065 0,273 85442046  9284+12.44 0.456
O6em oy noreps FLV, % 0,49£0,74 0,122 0,008 1401 .52 1615104 0,485
Ofees mrodaasimx noreps GLV, % 2314292 0,000 0,001 9,642 96 6,78:44.67 0,186

Mpuaeewgtre, TIPRCAEHIL CORIMIE JAMEHIN I CTAMEAPTIHOC OTI0NeHRE. * — povilue Moy Tsopommn raaune i TOVE; ** — povaliie Meacly 10PO8 AN -
s i 3PV rovalue sexay FIOYT o 3TI3Y. povalue <005 yrasanibd ipioss wipidiros:
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AMarpamma pacTipeAeAeHHs MAOTHOCTI KanuAAspHO# cet (vessel density, VD) mexay rpynnamu:
a —wiVD Disc sayrpu 13H + VD nepunanssphodt ofsacm: 6 — VD napadoseainio 8 nocosom coxtope; & — VD Nepinamictanpio 8 SCPNHEHICOBOM ceK-

1ope; 1 — VD NepHnamsunsipio 8 HILKHEHOCOBOM CeKTOpe.
Diagram of the distribution of vessel density (VD) befween the groups:

& — wiVD Disc equals VD inside ONH = VD) in the peripapillary region. b — paraforeal nasal VD. ¢ — peripapillary superonass] VD; d — penipapillary inferonasal VD.

Obcyxaenme

B HacTosmeM UCCaeI0BaHMUH TTPOBEIACH CPABHUTE b~
HBIIi aHATH3 CTPYKTYPHBIX, (DYHKIIHOHANBHBIX H MUKPO-
UHMPKV/IATOPHBIX NApaMeTpoB Ha HAaYATbHBIX CTAIHIX
pa3BuTHA 3aboeBaHMA#H NEPBUYHOIO YI1a NnepeaHei
xamepsi # [TOVI. BrisipieH aedmunt KposocHadxe-
uus 8 obaact [13H u Makyasproit 3oHe Kak npu 3113V,
1aK # npi [TOYT OTHOCHTEIBHO HOPMBL. @ TAKAKE 00HA-
PYKEHBI PAXIHMHA B NaTTEpHAX MOPAXEHUA NIPH 3THX
nsyx (hopmax 3abonesanus. CHIDKeHHE Nepunanusp-
HOoit VD npH r1aykoMe OTHOCHTEIBHO 3I0POBLIX JTHIL OT-
sMeyanu psa agropos |6, 7). Ho pabot. nocssimenHbIx
HUCCAETOBAHMID MHKPOLMPKYAAIINN NIPH MOAO3PEHHH
Ha T7IayKOMY, HeZOCTATOYHO, ¢lte Dojiee OrpaHHYeH
KPYT MCCIC10BAHWH PETHHATBHON MHKPOLMPKYIALIMK
npu 3113V, A. Yarmohammadi i coasr. [8] cooduain
0 JIOCTOBEPHOM CHMXeHHH nepunamwuispHoii VD
npu noaospenny Ha MOV (wowans non ROC-kpuBoii
s seeit odnacti J13H cocraragna 0,70, a ans nepuna-
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nuanaproit cetyatku — (.65). H.L. Rao u coasr. [13]
npuuLIK K BeBOAY, 4To VD npu IM3VI kax s A3H.
TAK ¥ B MaKy/1e HE OTAHYAETCH OT COOTBETCTBYIOUINX
nokasaresaeit 3nopossix auu (p>0.05). B Hamem uccae-
nopaxuu ipu 3T13Y suisriena noteps VD kak B obnacti
JA3H u nepHnanmUIAPHON CETYaTKE, TaK BO BHYTPEH-
HHX C/108X MaKyasl B napadopea. OnHako nepunanii-
SAPHBIN TUIEKCYC oKasancs tomee yassumbiv g 3113V,
yem a8 [TOVT (em. Tada. 2). Mel npeanoaaraeM, 4To Mu-
kpoumpxyasia nipu I3V u xporuyeckoii M3VT otn-
yaeTcs oT MUKpoumpKysinn npu MOVT, nockoasky
3113Y — Boaee 3asucumas ot BIL natonorust. deiicrsn-
TeNALHO, B HACTOSIIEM HCC/IeN0BaHHH OblIa BhIABICHA
BBICOKAst OOpaTHAA KOPPEIALINA MEXIY TUIOTHOCTRIO Ka-
misipHoit cetd B 13H 1 nepunaniwiaspHoit ceTyaTke,
OCODEHHO ee HIKHHX OTaeNax, H VPoBHeM o(hTaibMoTO-
uvca. [Mono6Hoit xoppemwsitinu npu [MOYT mbi He obHa-
py&aH. B To xe Bpemsi pi 06oux 3ab0neBaHHAX OTME-
gagachk koppeasin VD ¢ pazmepamu nepeateil KaMepsl,
a npu 3113Y — emwe u ¢ akcnanbHOR UTHHONK. MHTe-

BECTHUK O®TANBMONOnA 1, 2022



Cparinsannmibie CTarsi Ohiginal articles

Tatamma 2. TIAOTHOCTL KANMAASPHON coTi (B o) ¥ YHACTHHKOR HCCARAOBANMA
Table 2. Vessel density measurements (in “4) of study participants

Fapaserpi Koipoas (0=30)  povaloe*  pevalue **  TIOYT (p=30)  3N3Y (#=60)  p-value ***
Nanpsie OKTA I3H » nepumamiuiapHof coraarkn
wiVD Disc 55,1524 0,000 0,000 47465210 42474423 <0001
Inside Dise VD 30,21%4,30 0,574 0,000 47.3156,79 4254579 0,142
VID nepueamusispRoi e 38052280 0,000 0,000 50,842 58 4661548 0,004
VD pepxreit resmmcdicpid 55,35£2.90 0,006 0,000 51,1922.84 45, 164591 0,004
VI et restincdieput 53444320 0,021 0,000 50472307 M 115,11 0,004
VI BepxieHa StThHOO CerTopy 34685390 0,015 0,000 47,7125,4 39.2417,18 0,005
VI s e i sutenon cexropa 54094292 0,036 0,000 49.0744.11 40,3510,19 <0001
VD iiaie TeMmopoansHorn cextopa 60.4923.52 0,286 0,000 55.19+£3.84 4908+ 11,42 0,218
VD nepAHetEsiopURIono CekTopa O, 40:43.64 0,031 0,000 54684384 493247 4 0,070
SS1 Dise - - - 0,71:40,10 0.66:£0,16 0,743
Jammme OKTA maxyaa
wiVD Macula 52,0241 80 0,000 0,000 39,2942 46 41.7144.55 0,467
VD n thosea 31.3246,65 0,000 0.010 15,8348 04 17,94:47.29 0,593
VD i apidionea 53.8641,54 0,000 0,000 37,6143 .87 39.79£5.79 0,403
VD i vestnopainiionM cetope apadane 54.25%2.30 0.000 0,000 37,6245 2% 39,40:46,30 0.X71
VD 1 pepxues cexTope napadonen 54624196 0,000 0,001 40,18:£5,38 39.87+891 0,882
VI 1 noconosm cexrope nupadonen 49.8045,97 0,000 0.001 33,00£5,03 40.80£6.57 0,011
VI o snmnes cexrope tapathonen 54621196 0.000 0.000 39.51£3.75 39094847 0,966
VI n tiepaidponei 46.70£12.0 0,189 0,596 40, 10:£2 96 42452497 0,828
VI b reMnopaasion cextope nepionen 51.83£5.55 0,000 0,000 33832424 37, 1426,88 0,550
VD w nepxiiem cexrope niepndgones 52,6245.33 0,000 0,000 40.88+4.76 41,59=5.95 0,941
VD n niocosom cektope nepmonen 50,6246,13 0,100 0,091 46,01%3,50 46,3915.19 0,546
VD nitemes cextrope nepinponea 50.42:6 41 0,100 0,003 39.71£3,05 43,2945,18 0,395
SSI Macula - - - 0,55:0.22 0,48£0,21 043

Hprscesinue. TTpmneaenid CPSIHINE THASCIHN 1 CRAMANMTIOE ONIONEINe. * ~ p-vilue Seacty 1oPoNsMIL s i o TTOYT. ** — paalue Meacty wno-
poskiven Errasaviin i SEEEY 2% — povaliee ey snrccrsaon FIOYT o SIT3Y. posatine < 0,05 g snparts tpandrrose. VI — juimomocts samuumpsnon cem (%),
WiV Disc — VI miovips A3H + VD oepatomimtctspiodt ofsoctg Tnnide Dise VO — VD syrpi JI3H:S wivD Mugula — VD ¢ + VD mapod SSI Dine —
MHAERE Sposei crman canon TTH: SSTMaculs — HIASKS YoM CHITH0E I sKyute.

Tabama 3. KOPPeARUMK NAGTHOCTH KanHAARPHOR ceTi npi 3M3Y ¢ GHomeTpHiecknmm napameTpavn raasa w BrA
Table 1. Correlation of the yessel donsity in primary angle closure divease with biometric parameters of the eye and intraocular pressure

apaserpia Koppeaurtitn
C AR o amHol s
VD* i sitssiell remucepe NepiumiupInprioi cerinin A=) SR =0,029
C eayBunoi nepeancll Kamepu
VD obaser 13H/wiVD Disc 1=0,724; p=0,012
VD b opoeelt restcdiepe NEpHImUCiEpHoN CeTHTIN =0,679; p=0,022
C rOMITHON XpyCTnms
VO noGascru JL3H/wiVD Disc = =0,T14; p=0,006
VD iianesncousom cokTope NEPUIMINLUINPHON CeTumkn r=~1),605; p=0,029
VD nopepxiset resmedepe epiimaiuproll cetiarem r=—0,726; p=0,005
VO i issieht rescdiepe nepiaamuispiol ceraren r=—(),680; p=0,011
VI tpisshonecunnpring r= 0672, p=0.012
VD u nepxiefl remmcdiepe ro = 0,675; p=0,011
VD u ke resacdepe r==0,572; p=0,041
VD 1 nepxien cexrope = —0.726; p=1,005
VD n nepavponea = ~0,631; p=0,037
VD u nepxaiett resmcdiepe r= < 0,666; p=0),013
VD i 1eMuopaisiont ceRTope r=—0,622; p=0,041
VD o pepxiesm cextope r=—0.676; p=0.011
C BIidpx

VI o oGaaori JL3H/ wiVD Dise r= ~0,670; p=0,033
VI o et resmedepe nepumaniouanpion Ceriann r==0,720; p=0,011
VD & HASRIRHOM COKTOPE NEPRITATHILUMPHON CeTHaTRi r=—0,680; p=0,009
VI 5 HisaHes CexTope NepmnamuuipioN Cermmn r= ~0,720; p+0,003

Tlpnaeiway. * — (ommoets karuigpon (vessel density, V), **r — soadufimment coppeinniin Crimpacsn: p*** — piaekt A0ctonepiocnn
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pecHo, uTo uMeHHO rpu 3113V BhIsIBIECHbI BHICOKHE KOP-
PEJISILLMOHHBIE CBSI3M MEXKIY TUIOTHOCTBIO KarHUISIPHOI
CeTH BO BHYTPEHHMX CJIOSIX MaKyJibl (B napadosea u ne-
pucdosea) u TomMuUMHON Xpycrannka. Mexons us nosy-
YEHHBIX IaHHbIX, MOXKHO MPEANOIOKNTh, YTO NPH JaH-
HOIl aTONOrHK BCJCIACTBHE YBETUYEHHSI PA3MEPOB XpY-
CTaNMKa U YMEHbLIEHUS rIyOMHBI NepeaHeil Kamepsl
CO3MAIOTCS MPEANOCBUIKN K MEPHOANYECKH BO3HHKAIO-
1IeMy MOBBILICHNIO O TaIbMOTOHYCA, YTO YXKE Ha paH-
HUIX 2TArax naToja0rHYecKoro rnpouecca acCcoummnpyercs
€ HEJIOCTATOYHBIM KPOBOCHAOXKEHMEM IaHTITHO3HBIX KJle-
TOK CeT4aTKH M MX aKCOHOB. [ToKa HesICHO, SIBISIIOTCS
I 3TH MUKPOLIMPKYJISITOPHBIC U3MEHEHHS! MPUUMHOI
rubenn HelpOHOB MJIM UX CJACACTBUEM M OJAMHAKOBDI
2 yKazaHHbie Mexanusmsl npu [TOYT u 3113 V-

Crienyet OTMETHTD, YTO, XOTs Haunbosiee 3aMeTHbIe
pasnuuMs B NaTTrepHe MUKPOLMPKYJISTOPHBIX Bbiltase-
Huit mexay 3I13Y u [MOVI vabnoaannch B nepuna-
MWL PHOI ceTyaTKe, Hanbobliee KOJIMIeCTBO 10CTO-
BEPHBIX KOPPEJSALIMiT MEXIY BbINATCHUSIMU Karuisi-
POB M OMOMETPUUECKUMM MapamMeTpaMi ObUIO OTMEUEHO
tonbko npu 313V u umenHo ¢ napamerpamn OKTA
B MakyJe. B amreparype noauepKkuBaeTes, YTo MakyJa
norpebisiet Gosblile KUCAOPOAa Ha eIMHMLY MAacChl,
uem Jiobag apyrast TKaHb, . BEPOATHO, Bosee noa-
BEPKEHA MMMOKCHYECKUM M MLIEMUYECKUM MOBPEX-
nerusMm [16]. YuursiBasi. 4To O0ABLIIHMHCTBO FAHTIMO3-
HBIX KJIETOK HAXOISITCs BO BHYTPEHHMX C/I0SIX CETHATKN,
MOAHOCTBIO CHAOXKAEMbIX KHCAOPOIAOM U MUTATEIbHBIMH
BEILECTBAMI M3 MOBEPXHOCTHOIO KAWL PHOTO IJIEK-
cyca, ouenaro, uto GCC SBASIETCS CBEPXYYBCTBHTE b~
HbIM K MUKPOLIMPKYJIATOPHBIM HapylueHusiM. [loreps
KaIIIsipOB BO BHYTPEHHMX CJIOSIX CETHATKM SIBIISIETCS
MPUUMHON BOBJICUEHUSI B NATOJOIMYECKUIT MpoLece
B caMOM Hauase 3a0oJieBaHusI HE TOJILKO Nepunarnui-
JNAPHOI CeTYaTKH, HO M MAKYJIbl, HA YTO Mbl YKa3bl-
BasK panee [14].

UssectHo, uto B passutn 3113V urpaior poib pas-
JIMUHbBIE MEXAHM3MBbL: CBSI3AaHHbBIE C XpycTaiukom [17],
¢ ahdysueit xopuounen [ 18] u ¢ mokryarmsimun BIL
[19]. Mo Bceit BEpOSITHOCTH, YKa3aHHBIE MEXaHU3MBI
NPUBOAAT K CHHXEHUIO NMEPUNATTMIUISIPHON MJIOTHOCTH
KarmwiIsipHOI cetr B Dosbiieii crenenu, yem rpu MOV,

Koppensumnio BI'/L ¢ notepeit nepunanuuispHoit
VD nipu [13YT ormevanu u apyrue aropst [20]. Mcene-
JIOBATE/IN BBISIBIIN CHIKEeHHe nepunammiasipioit VD
B CPABHCHHM C HOPMOIi, NPHYEM B Cydae HEKOMIICH-
cuposarnoro BIL ator nokasarenb ObUT 3HAYUTENBLHO
xyxke (p<0,05), yem B rpynne [3VYT ¢ komnescupo-
sBaHHbiM BIL. JloctosepHoit pasuuiel VD B mapado-
Bea MEXIy KOTOPTOil ¢ KOMIEHCHPOBAHHBLIM M HE10-
cTaTouHo KomneHcuposanibiM BITZ1 He Habmonanocs.
BoipaxkeHHOe CHIKEHHE KarmuIsipHOIt TUIOTHOCTH B 00~
nactu JI3H u nepunanmisipHoi ceTuaTKM Mpu Hel1o-
cratouHo komneHcnposanHom BITJL 6bi10 csizaHo € me-
TOHUEHHMEM CJI0SI HEPBHBIX BOJOKOH. ABTOPBI MTPEANoo-
KWIHM, YTO HapyLIEHHe MUKPOLMPKYJISILLUKA TIPUBOANT
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K rudesin aKCOHOB raHIIHO3HLIX KieTOK. B ucenenona-
Hun Y.H. Jo u coasr. [21] Takxe npociexuBaiach B3a-
MMOCBSI3b MEXIY CHIDKEHHeM nepHnanuispHoil VD
n Beicokum BITL.

BwmecTe ¢ Tem pe3yJibTaTsl HCCIeI0BAHUIT MUKPO-
uupkyasumn npu M3VIE n [TOVI HeoxHO3HAYHBL.
H.L. Rao u coasr. |22] BbisiBiuau 6osiee BhIpaXeHHOE
cHipkeHue nepunanwisproit VD npu IMMOYT B cpas-
Hennu ¢ M3V, Pasanuue nosyuaeMbIx pe3yabTaTon
MOKHO OOBSICHUTH PasiMuHbIMK CTAIHAMU 3aboseBa-
HUsSI, M3yuaeMbIMM pa3HbIMHM aBTopamiu. Tak, B Halle
uccaenosanmne 6ombHbIX ¢ 3113V BolM KaK nauneHThbl
6e3 NPU3HAKOB MayKOMHOI1 orrtikoHeipornatiu (M3Y),
TaK u ¢ HavaabHoit M3YT. Onnako, HECMOTPSI HA OTCYT-
cTBHE 3HAYMMBIX pasanuuii B Tomumbae CHBC mexay
rpynnamu ¢ 3113V u IMTOVT, naoTtHOCTh KanmwuisipHOM
CeTH B MepUNanuuIsipHoii ceTyaTke oKasalach J10CTo-
epHo Huxe B rpynne 3IM3Y. Mul nonaraeM, 4Tto 3T0T
(heHOMEH 3aCaYKMUBACT BHUMAHMS KaK MPEeauKTOp Oy-
nyumx nospexaernit CHBC no mepe passurns 3113V
W CJAVKHUT JOTIOJHUTEIbHBIM KPUTEPHEM TPU BbIDOpE
TAKTUKM JIEUEH S,

[MonyueHHbIE B HACTOSLLEM UCCICIOBAHUN PE3YJib-
TATbI CTABAT HOBbIE BOMPOCHL. BO3IMOXHBIM NepenekTiB-
HbIM HarpapieHHeM SIBISeTCs CPaBHUTEIbHOE HeCe-
JIOBAHKE TJIOTHOCTH KarnuisipHoit cety 8 13H n B Ma-
KyJie cpean Beex noarunosn 313V, Butiovast nonosperue
Ha 13V, T3V u [13VYT, uTto He BXOAWIO B 3a1a4y NaH-
HOTO MCC/IeI0BAHMS, HO BAXKHO C TOUKM 3peHMs MOHU-
maHus natoreqesa 3113V,

3akAwyeHue

[TonBomst UTOT pe3yJbTaTaM MCCACAOBAHNS MUKPO-
LMPKYJISILIAK, MOXKHO C/1€J1aTh BLIBOJ1 O TOM, YTO MPH 00-
IEH TeHACHIMN K CHUXKEHMIO KanuUISpHOH TUIOTHO-
¢t Kak B obsacti JI3H, Tak U B Makysie B CpaBHEHUH
co 3noposbivu npu 313V Habmonanack 6onee Buipa-
KeHHast noreps VD B nepunanuiisipHoli cetuarke,
yeMm nipu TTOVT. Koppessitiny noteps rJoTHOCTH Karii-
JISIPHOI CETH € aKCHAILHOMN JUTMHOI, TOJILMHON XpycTa-
Jka, rayonHoit nepeareit kamepsl M BITApk npu 3113Y
MO3BOSIOT NPEATIONOKNTL POJib XPYCTATHKA B pa3Bu-
THU JAHHOI NaTOJOTHH. DTO AenaeT 000CHOBAHHBIM
paHHee yiaJeHue 1npospauHoro xpycraiuka rpu 3113y
yKe Ha HadaibHbIX aTanax [23]. Takum obpasom, uccie-
NOBAHMST B 001aCTH MHUKPOLIMPKYJISILLNM MOTYT IPUBECTH
K CMEHE MapaamurMsel B inarHoctuke u jaeverunn 3113V,
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BupycHbiit KOWbIOHKTHBHT KAK NepPBbIi NPH3HAK KOPOHABHPYCHOH
undexmnu COVID-19 (kannnyeckoe HadnoaeHue)

© A9, BABYUWKUH, I.P. CAMTOBA, E.H. MATIOXMHA

TEY «Yebimcksin HMM raanmy boaeisnei AH Py, Yipa, Pocom

PEIIOME

B CTatne NPEACTABAGH CAVHI ABYCTOPOIHEIO BHPYCHOTO KOMMOMK THIHTA € OCACMHEHHBIM TEHEHIEM, FIMEHNO KOMLIONKTIBMT
15 OMHCAHHOM CAYNBME SBHACT CTAPTORMM APIEHAKOM HOBOK KOPOHABMPYCHOR trhesiing COVID-T9, 3a00smanie maeio A0cTa-
OO0 AANTEABHOE TOHEHIAE B IIBUAD K CRMMAETINHIIN PYOLIONIMM IIMESERIRM Il IMAL HACTHUNOE0 HAPYRHONO Cabacgsipoia
W CHHAPOMA CYXOIO TAAND, HEOGXOAMMA HACTOPOXERHOCTY IPAMEA-OMTEARMOAOIOB I OTHWEHHN ANHHOID JAD0ACBAHINR It OC-
ACHRHEHIt, K KOTOMA OH0 MOMET NPHBECTH, HAaUaTOR PBAanies aeueine FAIKOKODTHRORAIMIE I COMETRIN C CHMITOMITIIECKON
TEPANIER MOXET CNOCOGCTRORITH NPOEMAIKTHKE PAsTin PYOUOBLX wsmeHeinot xermoscrims. Tosmo pyliucsanis ko
OHKTIE AAHIOE 3AGOACRANHE, BEPORTIG, MOKET HOTEMLMPORTTI PASENTIE KEGETHTL, HERPHTA SPRTEALHOND HEpBa W yBET,

KANOMOOBIC CAOBS KOMNOHKTHIMT, OCACKHEHIE, PUGLESTHNG KONMONKTIIN. CHWOAEIRON, KOpOHarnpyCias indesuns COVID- 19,
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Viral conjunctivitis as the first sign of COVID-19 infection (clinical observation)
© A.E. BABUSHKIN, G.R. SAITOVA, E.N. MATYUKHINA

Uta Eye Research Institute, Ufa, Russia

ABSTRACT

The article presents a case of complicated viral conjunctivitis, Conjunctivitis was the inftial sign of the new coronavins infection
(COVID- 190 in the patient. The disease had a fairly long course and led 1o symmetseal scaming in the form of partial external sym-
blepharan and dry eye syndrome. Ophthalmologists should be aware about this disease and its complications, Early teeatment with
comicosternids in combination with symplomatic therapy can contribute to prevention of the development of conjunctival scar-
ting, In addition to conjunctival scarming, this disoase can possibly potentiate the development of keratitis, optic neuritis, and uve-
Itis.

Keywords: conjunctivitls, a complication, conjunctival scarring, symblepharon, coronavirus intection COVID-19.
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B ambysaroproil odraabmosorieckoil npakmike  paxuun. [pu srosm Soasuwmneray doasnux (10 60—
BOCHTILHTEALUBIC 3a00NCBANMS NICPETHET0 OTPesKa rasd 70%) cTasuTCs AArHo3 KOHBIOHKTHBHTA, HEPSIKO Bi-
JAHATHOCTHPYIOTCH MACTO. [10CTATOMHO CKa3aTh, 10 DOMb-  PYCHOI, 8 M3IHE BCCTO — KOHKPETHO AICHOBHPYCHON
HLIE ¢ IMHHOA BaTonomeil no o0paEaeMoCTI IAHHMIIOT  FTnanori | 1], YeranosacHmo npannasHoro asariosa
BTOPOE MECTO MOCIC HALHCHTOB C HAPYWEHHAMMN ped-  SACTO NOMOTAIOT JAHHEIC AHAMHEIA O NePCHECCHHBIX
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HAKaHVHE OCTPBIX PECITHPATOPHBIX 3aD0NCBAHMAX, HH-
heKuMAX BEPXHHMX BIXATEALHBIX NYTel THNA hapHHIUTa.
3aDOeBAHNH WICHOB CCMbH, COTPYAHHKOB 1O padore.
BupycHblii KOHBIOHKTHBHT Yallle BCErO PErHCTPHPYETCH
BECHOMH M OCEHbIO. ILTHTCH 00bMHO 2—4 Hel. a nHoraa
i Donblie, B OT/IHYHE OT DAHATLHOTO DAKTEPHATHEHOTO
KOHBIOHKTHBHTA, KOTOPLIH, KaK MPaBIO. H3NCYHBA-
ercd 3a | —2 Hen.

Kanuuueckumu 0COBEHHOCTAME KOHTAMHO3HBIX
(KaK npasuio., NMPH3HAKKM CHaMaa pa3BUBaloTCs Ha 01~
HOM [7123y ¥ 4epe3 HECKOAbKO AHEH — Ha APYIoM) BH-
PVCHBIX KOHBIOHKTHBHUTOB SRBISKOTCH MEIKHE MOAV-
npo3payHbie (DOTHKYIIBL, CEPO3HOEe WIH CAN3UCTOE,
HE3HAYHTEILHOE WIH BEChMa YMEPeHHOE OTAeisgeMoe
B KOHBIOHKTHBATLHON NMOJOCTH; 4ACTOE BOBICYEHHE
B MTPOUECC POTOBHLLIE B BHIE IMHTEAHAILHBIN HHOMWIL-
TPaToB NpH (hapMHIOKOHBIOHKTHBAAbHOI JIHXOpaiKe
i1 0Ds3aTEILHOE — TIPH MHISMHYSCKOM KepPaTOKOHb-
IOHKTHBHTE; HEPEeAKOoe pa3sBHTHE CYOKOHBIOHKTHBATE-
HBIX, Yallle NeTeXHATBHBIX KPOBOMITHAHNN (Kak npa-
BUJIO, Ha CITH3HCTOI OD0N0UKE BEPXHErO BeKa), vBeanye-
HHE PerHOHAPHBIX THM(PATHYECKHX Y3T0B. 3HAYNTEIBHO
pexe HMeeT MecTo 00pasoBaHNEe NCEBIOMEMOPAHHBIX
TJIEHOK (B OCHOBHOM Y A€TeH HIH. B PSAKHX CIyyasx,
PH TSAEA0 NPOTEKAIOLIESH ATCHOBUPYCHOIN HHBEKIIHM
V B3POCThIX), COCTOSIIINX 13 CREPHYBILIETOCsA IKCCYAaTa
M MIPUKPETICHHBIX K CM3HCTOH 000104Ke BeK. B ean-
HHYHBIX C/IVIAAX OTMYAIOT pyOLICBaHHE KOHBIOHKTHBLL,
B 4aCTHOCTH. ¢ 0DpasoBaHuem cumdaedapona [2].

B nocaeanue roasl BO3poCia poilb B Pa3BHTHI KOHb-
ioukTuBHTOB PHK-Cconepxaumx kopounasupycos |3].
KOTOpbie MOTVT NMOPAXaTh KaK JI0NeH, TakK H KUBOTHBIX.
KoponasHpycsl 4eThIpeX THIIOB OTBETCTBEHHBI 3a Pa3B-
THE UHTONATHYECKHX MOPAKESHWIH IMUTSIINA AbIXaTe b
HBIX NyTeH ¥ KMINSYHHKA.

B nexadpe 2019 r. 8 Kutae OsU1 3aperucTpupoBaH
HOBBI BHICOKOKOHTATHO3HbBII BHI KOPOHABHpYCA —
SARS-CoV-2 [4, 5], pacnpocTpaHsioOUINiiCa BO3AVIIHO-
KaneabHbIM H KOHTAaKTHBM MyTAMH. B cBsA3n ¢ Hebaaro-
NPUATHON INHIEMHOIOTHYECKOH 0DCTAHOBKON B MHpE
8 Mapte 2020 r. BcemupHas opraHm3anns 31pasooxpa-
HeHns O0BABHIIA MaHISMUIO.

OCHOBHbIE KIMHUYECKHE NPOSBICHUS OCTPOI pe-
crinpatopHod nadexkunn COVID-19 xa ceroansiuxmnii
A€Hb XOPOLIO M3BECTHBI — 3TO JMXOpanka (Temmnepa-
Tvpa Bhilre 37,5 °C), Kalenb, CyX0il IIH CO CKVIHOH MO-
KPOTOIi. ABYCTOPOHHSAS MTHEBMOHHA (1O THITY MATOBOIO
CTEKIA), OAKIUKA, OIIVIIEHHE 3AT0XKEHHOCTH B IPYIHOM
KiIeTKe. 001b B ropie, 3a10KeHHOCTh HOCA MK BechMa
VYMEPEHHBIH HACMOPK, HapyieHe (rnocMus) 1w ro-
Tepsi O0OHSHNA (AHOCMMSI ), MOTEPA BKVCa (IMcress3us),
KOHBIOHKTHBHT, ¢1adOCTh, MBILICYHBIE H FOJOBHBIE
0onu, pBOTa, NOHOC.

[To naHHBIM pHANa aBTOPOB, NMOPAXKEHHE 1Ia3,
0OBIYHO B BiE IBYCTOPOHHEIO OCTPOro KOHBIOHKTH-
BHTA, TIPH KOPOHABUPYCHOI HH(MEKIHH IHATHOCTHPY-
etcs v 0.8—3% o6ci1en10BaHHBIX NALHEHTOB, NpHYEM
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MOYTH HCKIIOUHTEABHO V DONBHBIX C YMEPEHHBIM H TH-
KeabIM TeyeHneM 3adoaepanus (4, 6—11]. M amus 8 on-
HOI1 paboTe [S] npuBoasTCH NaHHbIE 0 Hosee IHAYNTETb-
HOM PACIPOCTPAHEHUH KIHHHYECKH BHIPAKEHHOTO MO~
PAKEHIH CIU3NCTON 000104KH Bek — 31,6%, T.¢. mouTn
V TpeTH DOMBHEIX € NONTOKXHTC/IBHBIM PE3VILTATOM aHa-
JIM3a METOIOM MOMMepasHoit uenHoit peakuun (MLUP)
Ha SARS-CoV-2 u3 nocornotku. M Bee ke 310 MeHbile,
YeM, HaNpUMEp. NpH axeHOBHPYCHO# (okoao 80%)
WM POTABUPYCHO#M (0K010 40% ) nHbeKumuax.

KOHBIOHKTHBHT MOXET SABASATHCH KaK OXHHM
H3 CHMMNTOMOB TaHHON MHMEKUNH, TaK W NMPOTEKATh
M30AMPOBAHHO, D23 APYIHX NPH3IHAKOB — TAKMX KaK 1Mo-
BHILIEHHAA TEMINSPATYPA, KAle b, NHEBMOHHS, HEIOMO-
ranue 1 1.4. B nocaeaHeM ciyuae OCHOBAHHEM LIS Ha-
npasiaeHs B0ABHOTO HA HCCACTOBAHHE MA3KOB METOIOM
MLP nocavasan cBeaeHms COOPaHHOIO aHaAMHE3a, CBH-
AETEAbCTBYIONINE O €10 HEAABHEM (B TeHSHHE HECKO/Tb-
KMX AHEH, HO He Donee 2 Hell HA MOMEHT ODpalleHHsT )
BO3BPALLEHHH U3 SMTHACMHOJIOrHYeCKH Hebaaronoayy-
#oro no COVID-19 pernona [ 12].

JledeHne KOHBIOHKTHBHTOB, ODVCIOBICHHBIX
COVID-19, no cyuiecTsy He OTJIMYAETCH OT TepanuH
AJCHOBHPYCHOTO BOCHANCHHS CAM3NCTOH ODONOYKH
BeK [12]. Ha Haw B3rasia, oanako, ueaecoodpasHo do-
JIee paHHee BKIIOUCHHE B KOMILIEKCHYIO Tepanui WH-
e rmokokoptikonaos (I'K). Cornacno Haumm
Hab/101eHHAM, OCTOpOXHOE HasHayeHue 0,1% pacTsopa
Kaneib 1eKCaMeTas3oHa 2 pasa B ICHb BO3MOXHO YKe Ye-
pe3 | Hea nocne Hauana 3abonesanus. B kauectse crieso-
3aAMECTHTEIBHOI Tepanui y G0IbLHBIX ¢ KOHBIOHKTHBH-
TAMH XOPOLIO Ce0f 3apeKOMEHI0BATO NPUMEHSHHE XH-
nonapusa. [To muennio 110, Maimayka u coasr. [13].
KOHBIOHKTHBHT, Bei3BaHHbI COVID-19, Moxer npo-
TeKaTh MO THIY TOKCHKO-A/UIEPIHYSCKOTO BOCTIATCHIS
0e3 nopaxeHnst pOrosuiibl H pyOLIOBHIX H3IMEHEHHI CIH-
IUCTOIT 000I04KH BEK H I71a3HOT0 56:10Ka B ABYX hopmax:
ocTporo GOLTHKVISPHOTO, CXOTHOTO C ATeHOBHPYCHBIM,
M 110 TUTY 00OCTPEHNA XPOHHYECKOrO AlIepruiyecKoro,
paxee WMeBLierocs y boasHoro. Ilpn 310M aBTOpH! OT-
MEYaKoT B LIEIOM BhICOKYIO 3((PeKTHBHOCTb TEPATTHH:
npotieosocnanuTeabHoit (I'K). npotusoBupycHoii (0d-
TATEMOMEPOH ), MTPOTHBOALIEPTHYECKOI (0IONATONMH).
AHTHOAKTEpHANBHON (AHTHCENTHKH TUMA NMHKIOKCH-
IHHA ¥ AHTHOWOTHK THNA a3WTPOMHIINHA) W ClAe303a-
MECTHTEIbHON (OeCKOHCEPBAHTHEIH ITpenapar ¢ HH3-
KO MM cpenHeil Ba3kocThio). OXHHM H3 TPOTHROBH-
PYCHBIX H HMMYHOMOIVIHPYIOUIHX MECTHBIX CPEICTB,
KOTOPOE, M0 MHEHHK) HEKOTOPHIX aBTopos [12]. Takke
eiecoodpa3Ho HCNOIb30BATh NMPH 3TOM 3ab0nesaHHN,
ABASIOTCSH TNA3HbIE KAILTH «AKTHIOI-Ms.

O4eBHAHO. YTO DOJNIbHLIE ¢ KOHBIOHKTHBHTOM
6e3 apyrux nprsiakos COVID-19 moryT ssasiThes no-
TEHUHATBHBIM HCTOYHHKOM HMHOEKIHOHHOTO 3apaxe-
Hilsl HOBOJ1 KOPOHABHPYCHOIT HHbeKiMeil, B TOM HHCae
s MeapatoTaukos. [TostoMy npi ocMOTpe NALMEHTOB
C KOHBHHKTHBITAMH (OCODSHHO NPeINOI0KHTEABHO
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BUPYCHOIT 9THOJIOTHH) ClIeIyeT co0MI0aaTh HacTOPO-
KEHHOCTb B OTHOLIEHMH JaHHOM KaTeropun 60JbHbIX.
DTO NOAOKEHUE TIOATBEPXKAACT U MPEACTABICHHbII HUXe
KAMHMUYECKHIT MpUMEpP, CBHUICTEILCTBYIOLIMIT O TOM,
4YTO B Psi/I€ CJIYYAEB MEPBLIM CHMIITOMOM HOBOI KOPO-
HABUPYCHOI MH(EKIIHH MOXET CVKNTE HMEHHO KOHb-
IOHKTHBHT.

KAaunuueckoe HabAlOAeHMe

[Maunent 1995 rona poxineHus BrepBble odpa-
THJICSL BO B3POCJIOE KOHCYIBTATUBHO-MOJNKINHNYE-
ckoe otaenenne Ygumckoro HUM rnazubix 6onesHei
24.07.20 ¢ xkanobamMu Ha AMCKOMQOPT B riasax, 0co-
OEHHO MPH BO3AEHCTBMU KOHINLIMOHUPOBAHHOTO BO3-
JIyXa WK BETPa, MEPUOIMYECKHN MOSBISIONIHECs HeMpH-
SITHBIE, TAHYILME 0O M MHOILA YYBCTBO CYXOCTH, HE-
3HAYMTEILHYIO CBETODOSI3Hb.

N3 anamue3sa: 3aboaen 04.06.20, nosBUINCH OTEK
BEK M MOKpacHeHue cHauyana npasoro riaasa. B aror
Ke JIeHb NalueHT 00paTHiICs B MOJUKIMHUKY 110 Me-
CTY KUTEJIbCTBA, TI€ eMy NMOCTaABUIN AMAarHo3 «KOHb-
IOHKTHBHT MPEANOJ0XKHUTEILHO BUPYCHOI 3THOJIOTMH»
W Ha3HAYMJIK JIeYEHHE: MPOTUBOBUPYCHOE (Karuim ogh-
TarbMoepoHa u TabieTKH MHTaBUpHHA), MPOTHBOBOC-
nanutesbHoe (ankio-M) u anTudakTepuanbHoe (OKo-
MUCTHH M curHuLied). K Beuepy Toro xe aHs NosiBUINCH
OTEK BEK, JIMlla ¥ MoKpacHeHHe JeBoro riasa (puc. 1).

Yepes 5 mHeil Temnepartypa Tella MOOHsIACh
110 38—39 °C, 3aTem nosiBWICS Cyxoil Kauuenb. B Teue-
HUE 2 Hell MaLMeHT JIeunIcsi JoMa aMOyJ1aTOpHO, Kpome
BBIIIEYKA3aHHOTO JIeYeH sl TPUHUMAJI BHYTPb XKaporo-
HIDKalomue npenaparsl (mapaueramon). Ha 10-it teds
NnosiBUJIach 00J1b B ropJie Mpy [I0TaHWH MHLIM, B CBI3M
C YeM Y4aCTKOBBIif TeparneBT HasHauyWI MoJOCKaHKue pac-
TBOpOoM (hypatmianta. 16.06.20 60abHOIT OTMETHI MOSIB-
JIEHME BBICBINTAHMIT e1I0BATOrO LIBETa Ha CIIM3UCTOI 000-
JIOYKE IMOJIOCTH PTa, YTOo Jieyalnii ero Bpay-repanest

Puc. 1. ABYCTOPOHHMH KOHBIOHKTUBHUT (C OTEKOM BEK M NOAKOXKHBIMK
KPOBOM3ARHUAMM, 2-# AeHb 3a00AEBaHUS), ABUBLIEACS «CTAPTOBLIM»
npu3nakom COVID-19 y 25-aeTHero naunenra.

Fig. 1. Bilateral conjunctivitis (with palpebral edema and subcutaneous hem-
orrhage, day 2 after disease onset) that was the initial sign of CO-
VID-19 in a 25-year-old patient.
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pacueHunn kak cromMarut. 17.06.20 v GoabHOro passm-
Jlach TOIIHOTA, KOTOPas MpHBe/ia K OIHOKPaTHOI pBOTe
C MPUMECHIO KPOBM (B cOYETaHHHM C OBICTPONPOLLIEILINM
HOCOBBIM KPOBOTEUEHHEM).

B ¢BsI3M ¢ yXyIIIEHHEM COCTOAHNA (BbIpaXeHHbBIE
cjabocTh M Kawesnb ¢ TPYAHOOTAEsIEMO MOKPOTOIA,
00/1b B IPyaN U ropJje, oibllKa npu xoasoe) Ha hoHe
BBICOKOIT Temriepatypsl (10 40 “C) 18.06.20 6onbHOM
OblJl HATIPABIIEH HA KOMITBIOTEPHYIO TOMOTpaduio jer-
KHX, MIPH MTPOBEICHUH KOTOPOIf Obl1a 0OHapyXeHa IBy-
CTOPOHHSISI TTOAMCErMEHTAPHAs THEBMOHMS (MH(DHIb-
TpalMs JerouHOI TKaH! 110 THITY «MaTOBOTO CTEKJIa»)
BUPYCHOM 3THOJOTMH € 00BEMOM MOpPaXEHUs JIEroy-
Hoit Tkann 40%. C 18.06 no 28.06.20 Haxoanics Ha cTa-
tnoHapHom sedennn B COVID-rocnurane, opraHu3o-
BaHHOM Ha Ga3e 0HOoiI U3 6oabHML YdbI, C IHATHO30M
[IpH MOCTVIIEHUH: MOA03peHHe Ha KOPOHABHPYCHYIO
MH(EKLMIO, IBYCTOPOHHSS MOJINCErMeHTapHasl MHEB-
MOHHMSI CPeIHEeH CTeNEHN ¢ OCIOXKHEHNEM B BHIE /1bl-
XareJbHOM HEeI10CTaTOYHOCTH |-i cTeneHun, u conyr-
CTBYIOIIMM JAMArHO30M — ABYCTOPOHHHI KOHBIOHKTH-
BuT. CIeayeT OTMETHTD, YTO Ha 3-ii JeHb npebniBaHUs
B rOCIUTANe ¥ NatmeHTa Ha (hoHe MoJoXUTENbHON In-
HaMMKH 3a001eBaHus (B TOM YMC/IE MPOSIBICHUI KOHb-
IOHKTUBUTA) HaOJII0AATUCh BBIPAXEHHbIE rEMOpparuye-
CKME BbICHITIAHUSA Ha ryDax, CIM3MCTOI 000JI0YKE POTO-
BOIT 1MOJIOCTH 1 HOca (pHc. 2).

Jnarios COVID-19 6611 nOATBEPKACH MOJTOKM-
TeabHBIM aHATM30M KpoBH oT 19.06.20, KOTOpBbIii BbISIBUI

.

Puc. 2. Femopparnueckue BbiChbINaHus Ha rybax nauumexTa
¢ COVID-19 (yepe3 3 Hea nocAe HavaAa 3aboAeBaHuHR).

Fig. 2. Hemorrhagic rashes on the lips of the patient with COVID-19 (3 weeks
after disease onset).
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Puc. 3. Hacrmumpiit cumbaedhapon B HOX0AE KOHBIOHKTHBNTA ¥ naunenta ¢ COVID-19 (a, 6).
Fig. 3. Partial symblepharon as conjunctivitis outcome in the patient with COVID-19 {a, b).

aatuTena IgM (asamis va 1gG Ha ToT nepuoxa, T.e. ye-
pe3 |3 axell nocae 3a60eBAHKUA, — OTPHUATEAbHBI),
xotst nput 3tom PHK xopouasupyca SARS-CoV-2 B Mma3-
KaX CO CAMZHCTON 000104KH HOCOTOTKH MeToxzom [TLIP
He DblUta ODHapyXeHa.

Ipu obcaeaoBanny nauneHTa B Ydumckon HUHU
rna3ssix 0one3Hei HaMu ObLTO BBISABICHO CIASAVIONICE.
Octpora 3penns oboux ra3z — 1.0 ¢ kopp. —2.0/1. Odh-
TATBMOTOHYC 000MX r1a3 B Hopsme. [lpn ocmoTpe ¢ no-
MOIIBIO HISACBOIT JAMIThl OTMEHASTCA HE3HANMUTEILHbIH
Oaedhapocnasm, NpH TpaHCNAABNCOPAIBHON NATbIALIHH
00/Ie3HEHHOCTD OTCVTCTBYET. [IBHKEHHS rasHbIX 4010K
CJIerKa OFpaHMYeHbl BO BCEX HAMPAaBIACHHIX. HO 0CO-
OCHHO KHVTPH ¥ KBEPXY. BCACIACTBME HANMYHS YacTH4-
HOTO HHAXHEro HapyikHoro cumbéiaedaposa (puc. 3).
CuuikaHue Bex noiHoe. [asa pazgpakeHsl VMepeHHO.
KOHBIOHKTHRA BEK M [M1A3HOTO A0/0KA HE3HAYNTEILHO
rUIEPEMUPOBAHA, YMEPEHHO OTeYHA M HHAHIBTPH-
POBaHA, B KOHBIOHKTHBAILHOI MOJOCTH OTALIsSCMOL
B BIIC SAHHHYHEIX CAIM3NCTHIX HUTeil. Porosuua npo-
3pavyHas, NPeUHNHTATOB HET. 3PavoK KpyIioi hopMbl,
€ro IHAMETP MPHUMEPHO 4 MM. peakuis Ha CBET COXpa-
HeHa. [ybkeaexauine cpenst npospaynbie. [aszHoe
AHO €3 BILANMOH NaToIOTHH.

[MocrasiaeH AMArHoO3: BUPYCHBIH KOHBIOHKTHEUT
00OHMX 17123 B CTAIMH HCX0AA. OCTIOXKHEHHOE TeYSHHE
€ pa3BHTHEM YacTHYHOrO cumbiedapoHa i CHHIpOMA CV-
XOro ria3a erkoit crenesn. ConyTCTBYIOUINI IMATHO3 —
COCTOsIHHE NOCHe NepeHeCceHHOI KOPOHABHPYCHOI HH-
(exuH, OCI0KHEHHON ABYCTOPOHHEN MHEBMOHMETH
COVID-19. HasHaueHHBIC PEXOMEHAANNY BKIIOYATH
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HanpasieHHe 0OIbHOIO Ha YeTpaHeHHe cuMdaedapoHa
B OT€/IEHHE CTALIHOHAP3aMEIAIONINX TEXHOIOTHIT M MH-
CTIWLIALNH oTaibModepoHa (HITH YeI0BeYeCKOro HH-
Tepdepona) 4—6 pa3 B ieHb B TCYSHHE He MeHee 2 Hel,
AHTHCENTHKA NMUKJIOKCHANHA 4 pa3a B JeHb 1 C/ie303a-
MEHIAUIero fnpenapara xuaonapnHa 2—3 pasa B IeHb,
a takxke 0.1% aekcameraszoHa 2 pasa B AcHbL C SBKOI
Ha KOHTPOJIb MOCAe YeTpaHeHus cimbiiedapona.

Obcyxaenune

[MpeacTaBieHHBIH CIyyait HHTEPECEH TEM, YTO CTap-
TOBBLIM TIPH3HAKOM HOBOH KOPOHABHPYCHOIT HH(pEK-
i — COVID-19 — cran #MeHHO ABYCTOPOHHII KOHb-
IOHKTHBHT. B HALLIEM Cly4ae NpoTeKasuiHil IIHTEeIbHO
M MPHUBEALINI K CHMMETPHYHLIM PYOLIOBBIM H3MEHe-
HHAM B BHAC YaCTHYHOIO HapyxHoro cumOnedapona
M Pa3BUTHIO CHHAPOMA CyYXOro 11a3a. HacTopoxeHHOCTL
B OTHOILEHHM JaHHOTO 3aD0OJIEBAHNS H PAHO HA4aToe Je-
yenue K B coueTaHin ¢ CHMNITOMATHYECKOI Tepanueii
MOIYT CHOCOOCTBOBATD, HA HALU B354, NppUIaKTHKE
Pa3BHTH PYOLOBBIX H3IMEeHEHHIT KOHBIOHKTHEEL [lo-
MHMO JAJ1eKO HE SIAMHHYHBIX CIY4aeB KOHLIOHKTHBH-
TOB, HAOMIOAABIIHXCH HAMM Y DOJIBHBIX C THEBMOHMUAMH,
obycaoraeHHbIMI COVID-19, Mbl B HCXOE OCHOBHOTO
3aboneBaHus (ODBIYHO NMOCAE BLINMHCKH BONLHBIX H3 «KO-
BIIHbIX» FOCIHTAIEH) HAOTIONATH CIVYAH IBYCTOPOH-
HEero reprieTHYeCKOro KepaTuTa, HEBPHTA 3PHTEIBHOIO
HEpBa, 3aKOHYHBIIETOCH OBICTPLIM PA3BHTHEM €0 aTPO-
(il M OAHOCTOPOHHETO YBeHTa (MPHBLIANICTO B TEYCHHE
MECHLA K BO3HHKHOBEHHIO OCTOAXHEHHOIT KATAPAKTHI).
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Crenyer OTMETHTD, YTO HHAMBHIAVAIbHAS 3alIMTA
HCKITIOMHTEIBHO BaXHA 18 NPOOUIaKTHKY 3apake-
HHS MPH 1aHHOH HHMEKUNH. ITO OCODEHHO aKTy-
anbHO LI MEAHUWHCKHX pabOTHHKOB. B HACTHOCTH,
Bpavei-ohTaibMON0TOB, KOTOPLIE MOTYT 3apa3uThCs
npu ocMoTpe nauuerTa [4]. OveHb BAXHO, 4TO, B OTIIH-
YHe OT AACHOBHPVCHOTO KOHBIOHKTHBHTA, BOIMOKHOE
BOMIVIIHO-KANEIbHOE MM KOHTAKTHO? 3apakeHne MO-
KET HE 3aKOHYMTHLCH MECTHBIM [1a3HBIM BOCTIAVICHHEM.
4 CrocoDCTBOBATDL PA3BHTHIO OCTPOI PECIMPATOPHOI HH-
ek COVID-19, Hepeako npHBOAANILH K TAKEIbIM
TIOCHSACTBHAM, BILIOTH 10 cMepTeabHoro iexona. [los-
TOMY NPH 0CMOTPE GOTBHBIX. ¥ KOTOPBIX PEBAPHTETLHO
MpoBeAeHAa TEPMOMETPHS 1 CODPaH COOTBETCTBYIOLINI
INMHASMHOIOTHYECKHIT aHAMHE3, BPaYH 10/LKHbI HCTIO/b-
30BATH 3AUINTHBIC CPEACTBA (MACKH, NEPYaTKH, OYKH. 3a-
UIMTHBIC KPAHBL U T. 11.) H HE PA3rOBApHBATh C NALIHEH-
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Cnoco0® Xupypru4eckoro Jie4yeHusi NauMeHTOB C I1a30K0XKHOoU (hopmoii
aJIbOMHM3MA C NPUMEHEHHEM MCKYCCTBEHHOM PaLy KKK
@ H.IN. COBOAEB, B.B. TENMAOBOACKAY, E.IN. CYAAKOBA

MIAY HMMLL «MHTK «Mukpoxnpyprst raagan s, akaa. C.H, Weaoposas Mimaapasa Poccnn, Mocksa, Poccus

PE3IOME

[AQSOKORHBIA AABOMHUAM — TPYITA QY TOCOMHO-PELIGCCUBHLIX PACCTPORCTE, KOTOPLIL OKIBLIBAIT HENOCPEACTBEHHOE BAWSIHWE
Hat THAIONACMEHTAUMIO KOKK, BOAOE W FAQS, (10 AakibiM BEEMUPHOA GPEAHISALINY SAPAROOXPaHENKS, B Eapone n Cepepron Ame-
PUKE GABDMHAIM BCTPEMARTCR Y OAHOTO WA 20 THC, HEAOBEK, BROKACHHOE MAMEHEHUE OPFaHa 3PEHHs NPH AALDUHAIME HPHBOAXT
K CYLUIBCTBEHHOMY CHUALHIIO APUTEALHBIX (hYHKIMI NAUMERTOB, STO I CROI0 OMEREAL YXYAWALT WX KAMECTRO KHIHW,

LLeAb HCCACAOBANMA, LAy i Th PEIYABTATHE XHPYPIHUECKOTD ACHEHWA € UMOIAGHTALMEN HEKYCCTBENNON DAAYAKH KK AUChparmmn-
PYIOUIETO DAEMEHT Y NALKEHTOR C AALDHHHIMOM,

Mavepuaa u metoast, Aanpasi patiota BasMPOBAAICE Ha OOCACAGBAHMN W ABMEHNK ABYX MAUMEHTOR, CTPAAAIOLINX [ARIOKOKHON
(hOPMOR AABEUHIIME, AAS KOTOPOH XAPAKTEPHEL THAOMMEMEHTALMS PAAYAKKIH K PETHHAABHOTO NAEMENTHOTO JIRTEARS CeTHaTIK,
(POBROASPHAR THNONANINA, HMIKAR OCTPOTA IPEHMH, HACTAIM, KOCOPABANE W MYHMUTEABHIIN CRETOO0RANL, Tlaumentam Guaa npo-
BEACHI MMIAGHTALIMS MCKYCCTREHMON PAAYAKI Ha 004 TAd30 € ee UKCALNER B KANCYARNOM MELIKE Y MEPBOTO MALHEHTI U B Lik-
AHAPHOR BOPOIAE Y BTOPOTO,

Peayabtatsl, [10CAQ APOBEACHHOTO ACHEHUS Y OOOKMX TTALMEHTOR MCHEIAN KAAODE Kl CRETODOSIAHE N OMTHHECKUE (IEHOMEHL,
OCTPOTA IPEHHA NOBLCHAICK AD (,2 1 COXPAMAAICE GRS PETPECea M NPOTAKEHUH Beero cpoka HabAACHW. BryTpUrAasHor asn-
AEHUE 1 NOKAIATEAN THAPOAMHAMMKH TAKAE OCTABAAMCE CTAGHABHBIMM B TEHEHNE BEErO Nepnoad HabAaenis. o AaHHM yab-
TRASBYROBON BHOMUKPOCKONHH OTMEHAADCH CTAOHABHOE HOAOKEHNE UCKYCCTBEHHON PAAYAKH KAK PH B UMOIAGHTALUK B Kan-
CYABHBI MELIOK, Tar 1 1Py OECOBHOR hukcatmin 8 oBAACTI UMAMAPHOR BOPOBABL

JakAouenne, XHPYPIMUOCKOE BMELATEALCTBO NOABOAMAG MAGABHTH MALMEHTOR OT JACBETOB, DAHOBPEMEHHO YAYHIIME NOKAdE-
TEAW OCTPOTH SPEHMS GEX KOPPEKLMK, A TAKKE AODHTHCS BUMPAKEHHOND KOCMETHMECKOTD APHEKTa 1 3PUTEABHOR PeaBHANTALIMM.
MCRyceTnennan paayska nokasasd cetn kak 6e30nachsii i xphekTHsHBIR CIoco0 ACHEHHS NALMENTOR € FAI3OKOKRNON (hOPMOR
AABOMHIIMA,
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Method of surgical treatment of patients with oculocutaneous albinism using artificial iris
© N.P. SOBOLEV, V.V. TEPLOVODSKAYA, E.P. SUDAKOVA

SN, Fedorov National Medical Research Center «MNTK «Eye Microsurgerys, Moscow, Russia

ABSTRACT

Oculocutaneous albinism is a group of autosomal recessive disorders that directly affect the hypopigmentation of the skin, hair,
and eyes, According 1o the World Health Organization, albinism oceurs in 1 out of 20 000 people in Europe and North America,
Congenital changes in the organ of vision in albinism lead to a significant decrease in the visual functions of patients, worsening
their quality of life,

Purpose — 1o studly the results of surgical treatment with implantation of an artificial irls as a diaphragm element in patients with
albinism.

Material and methods. This article was based on the examination and treatment of 2 patients suffering from oculocutaneous albi-
nism, which is characterizod by hypopigmentation of the iris and retinal pigment epithelium of the retina, foveolar hypoplasia,
low visual acuity, nystagmus, strabismus and excruciating photophobia. The patients were implanted an artiticial ins in both eyes
with fixation in the capsilar bag in the first patient, and in the ciliary sulcus in the second,

Results, [n both patients, complaints of photophobia and optical phenomena have ceased, Visual acuity increased to 0.2 and re-
mained without regression throughout the entire perlod of observation, Intraocular pressure and hydrodynamic parameters also
remalned stable throughout the observation period. The artificial irises were observed by ultrabiomicroscopy to remain in a stable
position both when it was implanted in the capsule bag, and when it was secamlessly fixed in the ciliary sulcus,
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Conclusion, The surgical interventions relieved patients from glare, at the same time improving visual acuity without carrection,
as well as achieving a pronounced cosmetic effect and visual rehabilitation. Artificial irises have proven to be a sate and effective

way to treat patients with oculocutaneous albinism.

Keywords: albinism, artiticial iris, lights.
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[ H230KOKHBIA aNbdUHN3M — 3TO Py ayro-
COMHO=PELCCCHBHBIX PACCTPONCTE, XAPAKTEPHIYIOHIHXCH
CHMKCHHEM KOIMYECTRA MSJAHNHA, DTO HACAeACTHEH-
Hoe 3aB0NeBarie BLIABAHO MYTALINSIMH B TeHE, KOJAN-
PYIOLIEM THPO3MHAZY, UTO OIPAHUMNBACT CKOPOCTh Bhi-
PabOTKM NMUIMEHTA MEJIAHHHA M OKA3LIBACT HEHOCPEI-
CTBEHHOC BIAMSHUC HA TUIOIMUIMEHTALMIO KOKH, BOJOC
uoraas |1, 2], Mo aannsiv BeeMuproit opranmnsatinm
FAPABOOXPAHCHMA, B CTPanaX AQpPHKH anbOHHIIM BCTpe-
HACTCst Y OAHOTO N3 S—135 Thic, yenonek, a B Eapone
1 CesepHolt AMEPHKE ero pacipocTpaHeHHOCTh COCTaB-
JACT TIPUMEPHO OLMH ¢ayuait Ha 20 Thic. HenoBek.

JUtst KAMHUYMECKOIM KapTHHBI FIA30KOKHOTO a1bin-
HUIMA XapakTepHo 6OAbIIOE PA3HOOOPAINE CHMITTOMOR!
THITONUIMEHTALINS PALYAKH © H(NPEKTOM NTpoCcEeHHBa-
HUSE, CHYKEHNE ITHIMEHTALIHN PETHHAILHOTO MTHIMEHT-
HOTO HTHTE N, (QOBEOIAPHAN THITOIASNS, HAPYLLE-
HUs (HOPMUPOBAHMS IPUTEALHOIO HEPBA M XHAIMbI 1,
KAK CACACTHMEC, HUIKAS OCTPOTA 3PEHMs, HUCTarm | 3].

FOPU3OHTANBHBI HHCTAIM, BOZHHKAIOUINI H3-3a Hi-
pPYLIeHUs (POPMUPORAHKS MAKYSIPHON obaacT, 3pu-
TEILHOTO HEPBA, NMEPBUMHBIX W BTOPHHHBLIX 3PUTEITLHBIX
HenTpon [4], sasieres oHIM 13 Hanboaee pacpocTpa-
HEHHLIX cuMIITOMOB aiLOrHNaMa. LLupokoammanTyi-
HBIH, HUIKOMACTOTHBLIA HUCTATM PA3BUBACTCS B TCHCHIE
HECKONBLKHUX HEILb MOCIE POKIACH M, OAHAKO C BO3PAC-
TOM OH MOKET OcabenaTh 1 JLUKE HHOAA Hevesarh |5,
6] B0 Ke, HAOBOPOT, YCHAMBATLCH U [TEPEXOANTE B M-
ATHUKooGpasubiit [7]. Crpece, nepeyroMaeHne U pas-
Jnvnbie GOAC3HN BCTIa JAMILL YCITHBAIOT NPOSIBICHWS
Huerarma, Takke N3BecTHO, YTO OH OKa3biBAET HEMo-
CPEACTBeHHOE BIMAHME HA OCTPOTY 3PEHUS MALUCHTA;
veM cnabee HUCTArM, TEM BbILLE OCTPOTA 3PCHMSL.

MakyasipHas n poBeossipHas rHIonIasnm, B coio
ovepeb, sBsoTes Hanbosee IHAUMMBIMI TTPUY -
HAMH HUIKON OCTPOTHI 3PEHNS y MALMEHTOB C a/lb-
Ounmamonm |8, 9], lpu odransmockonnueckoM mue-
CHACAOBAHNN Y TAKUX MTALHEHTOR MOXHO 0OHAPYKHUTh
oreyrersue (hoBeanbHoro peduiekca, nUrMenTa Kesi-
TOrO MATHA U HOPMAJNBHON MTUIMEHTALUY PETHHA b=
HOTO MUIMEHTHOTO IUTENHS, @ TAKKE HECNocoBHOCTh

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

COCYINCTON CeTH CeTHaTKH 00BNTHL (hoBeomsIpHyIo 06-
gacth [ 10], TTomumo enaboro sperns ¢ poxaeHuns gpo-
BEOJSIPHAS TUIOMIAZKS NPAKTHIECKH BCCTAA HPHBOANT
K PAMIMUHBIM PeppakiiHOHHBIM HAPYIICHUAM (valie
BCCIO K ACTHIMATHIMY, IF'HICPMCTPOITHM CPeIHeii ¢Te-
[ICHM, PEKE K MUOIKUK).

[TpospauHOCTL paayKHLIX 000JI0MCK BOSHUKACT
H3=30 TIPAKTHYCCKH TOTHOIO OTCYTCTBHS TNIMCHTA, KO-
TOPLIE MOT Dbl AKPAHHPOBATE PACCes LIl crer, Tpanc-
WLTIOMHHALINS PALYKKH — XaPaKTepHBLIH HPU3HAK, Bl
ABASCMBIL TTPH OHOMUKPOCKOINH T1a%a MatmenTa.

B HOpME OKOMO TOJOBUHBL BOJOKOH 3PHTEILHOIO
HEPBA OT KKIAOMO 171238 NepexoadT B OnTHUECKO! Xu-
A3ME H KOHTPANATEPAILHYIO CTOPOHY, CHocoBCTRYsI
TEM CAMBIM CTepeoleney. ANLOHHIEM Ke CBIBAH ¢ Ypei-
MEPHBIM MEPEKPECTOM BOSOKOH, YTO PHBOINT K Pasiin--
THIO KOCOITIAZHI M NOTEpe BUHOKVASIPHOTO 3perns | 1],
Bee 910 BISLIBACT HE TONLKO THAC/ILIE SPUTEALHBIC,
HO M KOCMETHUECKNE NeheKThl,

Myunrensias ¢peTobOsI3HL, BOIHHKAIOLLAS B pe-
IYABTATE PACCENBAHNS CBETA BHYTPU 11234, XapakTepHa
JUTSE BCEX TMALUMEHTOR € Ia30KOKHON (hopMoil ainbbn-
HsMa [ 12]. MM apuxoantest HOCHTh COnHesatnTHbe
OUKH, HTOOBI YMEHBITMTE YYBCTRHTEALHOCTL K CBETY, O/1-
HAKO 9TO HE BECTIA JACT CTONPOLECHTHYIO FapalTHIO pe-
LIeHM Takoii cepuestoll npobaembl. MaBecTbl ey -
HbIE COODLICHMS HACHET MPUMEHEH Mt AnadparMaibibIx
KoJen y 0onbHbIX ¢ anpduiamom. A, Farahi u coanr. [ 13|
COODLLTH O XOPOLIMX PE3VIBTATAN XUPYPIHICCKOTO JI1¢-
YEHMST KATAPAKTB M MMITIAHTATIMN HHTPAOKYISIPHON
Junabl (MO B coveTanmm ¢ MCnonb3oBanmneM aKpi-
HUPYIOUINX CEKTOPAILHBIX HPHAOXPYCTANMKOBLIX KOJIEL
Morcher y naumenTon ¢ ra3’okoxkHofl hopmoil annbm-
HU3MA. ABTOPBI CACAANN BLIBOML, UTO Y HTUX NALHMEHTOR
HE TOJILKO YIYHILIHIACK OCTPOTA 3PCHMA, HO U 3HAYN-
TEALHO YMEHBLUIHIMCH KaNoOb! Ha CBETOBOAIHE MO-
cae onepatmi, ONHAKO TEXHNUCCKAsH CIOKHOCTE M-
MOJMLIOBAHUA PABACALHLIX KOACIL M3 MTOJTNMETHIMET -
Kpujara u JI0CTATOMHO BLICOKAS 1MPODICMATHIHOCTE
MAHUIYISIH B KAmCyJaLHOM MELITKe Ut ux cOnmKe-
S TP JIAHHOM Onepatinm, Ha HALL B30I, SBISIOTCS
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HEOCTIOPUMBIMI HEAOCTATKAMMN JlalHoro Metoaa, To-
MHMO BHIICCKAZAHHONO, HCMONBLIOBAHNE KOS Ti-
KOO THITA NOAPAsYMeBacT GOPMUPORIHHE IPAUKA -
AMETPOM HE MCHEE 5 MM, 4TO HIIHCTCH HEAOCTATOY -
HeM i anadparmupyvioniedt hyskimn rrasa. Takke,
VUHTLIBAS TCOMETPHUCCKIE mapameTpit Koaeu Mocher,
IS X HMILTANTALIHN HEOOXOAMMO BHINOINHITE POTOHHY -
HBIH paspes TTHHOM 3,5 MM, 4TO HEMUHYEMO HPHBOANT
K PAIBHTHIO HHIYIHPOBAHHOIO acTHIMativa. Henos-
MOAKHOCTH NPHMEHCHIS AaHHOTO METORA XHPYPIHYe-
CKOTO JICHCHUS Y NMALHEHTOR, KOTOPLIM JAMEHA XpYCTa-
JHKA VA OWAA NTPORIBEACH, ONATH AL SHIHCTCH OTPI-
LATEABHLIM MOMEHTOM.

Llean necaenoBanms — H3YIeHNE PeIYALTATOR XH-
PYPIHHCCKOTO ACHCHHN ¢ HMITIAHTALIHEN HCRYCCTHEH -
HOM PAIYAKH KOK INadiparMUpyIoero UeMenTsa v -
UHCHTOR ¢ IWOHHHIMOM,

Marepuan u meroas!

Hanuan padborta DaIMpoBAIACH Ha 0BCHCIORAHIN
HICHEHITH ABYX NAUMEHTOR (MeTeipe rasa). MTpusoausm
oba KHIMecKkHx Habmoaenna.

Maument M. 22 aer, s mapte 2008 r. obpamics
8 Ky MHTK « MUKpOXUpYPIrng raasas i, axal.
C.H. enoposa ¢ npeanaputeabiuiM anariosom: OU
AILOMHHIM, HHCTATM, MHOMNI BHICOKON CTENCHH,
MUOMHYECKHI acTHrMaTnav, amGanonus, Kasodw
Ha TI0X0E 3PEHNE C JACTCTBA, THAEIVIO CBeTODONIHD,
ONTHUCCKHE (PCHOMEHBI, TOPHIOHTANBHEIN HICTAIM,
HEBOIMOKHOCTD OCHOCHI CHCHMAALHOCTH 110 BLIOOPY
13-30 HUIKHX 3pUTeabHbii hyukumil.

JTAHHBIE 100NEPALHOHHOI0 OBCARNOBAHHAT OCTPOTA
apeuns (Vis) OD = 0,02 sph 7.5 eyl =3.0ax 175 = 0,05;
Vis OS = 0,02 sph —7.0 = 0,05, Buyrpuraasnoe aas-
nenne (BI): OD — 20 sm pr.er., OS — 21 mm pr.er.
[MepuMeTpisa: HOPOrH MICKTPHUCCKOH SVBCTHHTEILHO-
et — OD 61, OS 68: anexrpuieckas JadHILHOCTE —
0D 28, OS 30. Vasrpaspykonas OHOMCTPHSA: NEPeaHsis
kamepa — OD 3,26, OS 3.20; xpycrannk — OD 3,50,
OS 3.85; aunmna rnasa — OD 26,56, OS 25,18, Tonorpa-
(s OD PO= 19,1, F =3,16. C = 0,30, Po/c = 68: OS
PO =16.3, F= 1,97, C =0,27, P o/c = 64. Yasrpassy-
koBsas ouompukpockorms (YBM): OD — nmamerp xpy-
crinmka 8,58, mmamerp unanapHoil Sopouts 11,4 M,
VOMHQ nepeanedi kasepnst 2,75, uwinapHsie 0TpOCTKH
B CPEAHCM MOJOKSHIN, B HIDKHEM, HAPYAHOM, BEPX-
HOM CEIMEHTAX KHCTBI LIIHAPHBIX OTPOCTKOB, VIO [1e-
peancit kameput (YTTK) 0rkpurt so seex cersenrax, riy-
onna swmedt kamepw 0,68, OS — anamerp Xpycrauinka
8.7 My, ryGitHa nepenneil kKamepst 2,71, apaMetp wiin-
apHoit Gopoanst 10,9, 1iHapHNE OTPOCTEN B CPEaHEM
noaoxerin, YITK orkpur no seex cerMeHTax: Ha 6 ua-
CaX HMCIOTCH KHCTHL I8 JOHE HPHAOIAHAPHO GOpOLL,
1 9 gacax 1 VITK useercs nepemuiika, Ha 12 qacax'kit-
CTHE LMIMAPHOTO OTPOCTKA, BOJOKHI LHHHOBO CRIIKH
coxpaserst (pue. 1).
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Puc. 1. Dororpadms 1adsa naumenta M, 40 HATIAL XHPYPIHYECKoro
ACHEHNR,
Fig. 1. Photo of the eve of patient M. before surgical treatment.

5

Prc. 2. Mekyccmensan pasyxxa PCA 3.
Fig. 2. Artificial irls RSD 3,

XHPYPrHveckoe JeHeHue BrnoIHeHO Ha 060MN 1 -
3ax ¢ unrepsagson B 2 mec. HNaunenty Guita nposeacHa
MHKPOHHBRANBHAR (PAKOIMYABCHDHKALIS Npo3paY-
HOTO XPYCTIIHKA HCPE3 MHCTO POTOBHMHLIH paspes -
HO#M 2,0 MM ¢ nocaeaosarteabHoi nMmaantauueit MOJ]
(Idea Xceelens: OD +9.0, OS +13.0) » AHCKOBHIHON He-
KVCCTBCHHOM PAAYAKKH B KACYAbHbIT Mewok. TTpume-
HSLIACKH MCKYCCTBEHHAN paavaka npoussoactss HDI
MHTK « Mukpoxupypriun riasis, MOHOTOHHO OKpa-
HWICHMAN, KAPSIA, M3 CONOAMMEPA KOLIATCHE B BHAC AMCKA
JHAMETPOM 9,5 MM C HCHTPATBHLIM 3PAUKOBLIM OTBEP-
cruesm 3,2 My i roatumHof 150 mim (pue. 2).

MMM TAUMA MCKYCCTBEHHOM PALYKKH OCYINeCT -
RSLAACH ¢ ITPUMEHCHHEM OPHIHHIILHON TEXHHKN VISCO-
MHASKIMM € HCTIOABIOBAHNMEM 3aMUTCHTOBIHHOMO W~
KEKTOPA Yepes MOHOINTHBL KapTpiuik | 14].

HMAMIaampoBa Hast HCKVCCTHEHHIN PRILYKKL, pac-
NOAATANCE 31 CODCTHEHHON pAIVAKON nauueHTa B Kan-
CY/IRMOM MCIIKE, BRINOAHANL POIL THIMCHTHOTO CII05
PALYAKH W ObIAR MOSHOCTHIO HEMPOHMIAEMA LIS CRETA
3 npeaeaami 3,2 MM HEHTPATLHON ONTHYCCKON J0HEL.
KAHHHYECKH B PeIVABTATE MMIVTAHTALIMN ¥ [IAUHeHTa

BECTHUK O@TAJTEMOAQTHIA 1, 2022
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Puc. 3. @ororpadms raaza naumentkn b A0 onepauny () w8 HAUAAE XHPYPIHUCCKOro sBmemareancrsa (6),
Fig. 3. Photo of the eye of patient B, before surgery (a) and at the beginning of surgery (b),

HO ONEPAnoHHOM CTOAE HCHEHTA TPAHCHUTIOMHHALLN
PALYAKKH, & ee CODCTBEHHBIC CTPYKTYPLI PpHodpenn ro-
JYOOI OTTEHOK € SIPKO BRIPAKEHHBIMU KPHITTAMH,
Mo Habmonenem TaKKe HAXOAWIACH MALNeHTKA
b. 57 ner, koropast B miosae 20135 r. obparinack 8 MHTK
«Mukpoxnpyprig raaszas um. C.H. Menoposa ¢ npen-
papUTCALHBLIM AnarHozom: OU — auupuuanst, aprida-
KHS, FOPU3OHTANLHBI HUCTAIM, [IPOCTOH MUOIHMICCKITT
ACTHIMATHIM, WILOHHMAM. OCHOBHBLIC KOOI TTPH 110~
CTVIICHUM: MYMUTEILHAS CBETOOOSI31h, ONTHYCCKHE (he-
HOMEH LI, HIIKAS OCTPOTA 3peHmst, Huctarm (puc. 3, a).
JlanHpie 1oonepauronHoro 00caea0BaHus: OCTPOTA
sperns VisOD = 0,1/0.2 ¢yl —=1,75 ax 165 = 0,2 u/k; Vis
0S =0,1/0,2 sph +0,5 ¢yl =2,5ax 15 = 0,2 u/x. BI'JL:
0D — 20 mm pr.cr., OS — 19 mwm pr.er. Tlepumerpust:
MOPOIH NCKTPUUCCKON uyBCTBIUTEALHOCTH — OD 68,
0S8 69; anekrpuuecckas JabunsHocty — OD 29, OS 24,
Komnsiorepuas keparoronorpadgmst (Tomey, Sno-
Hust): OU — npamoit MHOITMYECKHIT acTUrMaTiam Bonee
2,5 nnep. Bnomukpockorus: OU porosuia 1npospavusa,
nepetHss kamepa raybokast, piaara fepeiareit kamepbl
npospatna, Aunpuams, OU MOJT 8 npasnibiom noao-
Aennu, OD pubpos 3anneit kaneyist xpycraiika, OU
[IA3HOE JIHO MAJTONHIMCHTHPOBAHHOE, ANCK 3PUTC/ b=
HOTO Hepsa GAeAHO-POIOBLIH, TPAHHIIE HeTKHE, MAKy-
JstpHbiit 1 hoseoasiprblil pehekChl OTCYTCTBYIOT, Yiib-
Tpassykonas Snomerpust; nepeanss kamepa — OD 4,10,
084,03, wimna rmaza — 0D 22,29, OS 23,32. YEM: OU
HOJT B 1paBiasHOM HOJOKEHIN B KANCYILHOM MELIKC.
BonokHa LIHHHOBON CBA3KN COXPAHHBL, HO PACTSHYTH —
UMEIOTCH CAMHUYHBIC paspbisbl, B Bepxuem n HnkHeMm
CCrMEHTAX BOJOKHA MHTAKTHO CHH3AHLI ¢ nepeaHe ru-
anonaHon MemBparoit, 3anugs kamepa 0,45—0,6 i,
Juamerp unanaproit 6oposast: OD — 12,1 My Bep-
THKAIBHBI, 12,4—12,5 MM ropusosTaisubtit; OS —
12,5 MM BepTuKanbHbii, 12,77 MM ropu3oHTanbHEI].
[MTaumeHTKE BBINOJIHEHA MUKPOUHBA3HBHAS M-
IIAHTALHMSA HCKYCCTREHHON PALyAKN Ha 000X 11a3ax
C MHTEPBAJIOM B 3 MEC Yepes YHCTO POTOBHHHBIH pas-
pesumnoi 2,0 My ¢ Geciiosroi pukcanei B nap-
Hy10 Bopoaay Hait nopepxHoctio MOJT, pacnonoxeHHoi

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

i (hnBpO3INPOBAHHOM KaneyibHOM Metike. Flpumersiics
UMILTIHTAT 13 THAPOGOOHOTO MOHOXPOMHO OKPALLICH -
HOTO B Cephlif LBET MATEPHAIA TIPONIBOACTHA KOMIIA~
Hun «Penep HH» (Poceust) monenn HO Ges onrrnkn,
C TPEMSE 3AMKHYTHIMI NETACBLIMI ONOPHBIMI 2J1eMEH -
TAMM JUISE PASMEIICHIA 18 Limaproil Boposie, ¢ aname-
TpoM dpauka 3,2 MM it toamoit 150 mxm (pue. 3, 6).

B pesyinrare y naumenTkn Ha onepamoHHOM Croe
noc1e UMILTAHTALIMN MCKYCCTBEHHOM PULYKKH [1POs-
BHJINCE CTPYKTYPLI KPUITT CODCTBEHHON PALYKKH, LIBET
KOTOPOI CTAN CCPBLIM, A TAKKE HCHEHIA TPAHCIILTIOMI-
HALIMA.

Beaenue 060X naumeHToR B CHAY BLITOJHEHUS! py-
THHHOTO XMPYPIHUECKOTO MPUeMa Yepes MHKpopaspes
HE MME OTANUHI OT BEIeH NS NALMEHTOB [TOC/IC CTak-
DAPTHOM XUPYPIUK XpycTainka. B rociaconepatnoom
NEPHONE NPUMEHSUIMCE! KATTCALHO aHTHOHOTHE B Teye-
Hue | HeL 110 onHOI Karie 4 pasa B IAeHb, CTCPONIL B Te-
qeHue 2 Hea 1o OAHON Karie 4 pasa B 1eHb 1 HeCTepo-
WAL NPOTHBOBOCIIANIMTEA LB NPENapaT Mo 0aHO
Kare 2 pasa g aeHs B revenne 60 nueit, Xupypririeckoe
BMEIIATEABCTHO U TTOCICONEPALIMOHHBIH [EPHOI BO Beex
caydasix (MeTnipe r1a3a) npoiuesn 6e3 ocnoxHeHmit, Cpok
HAOIIONEH M NALMEHTOR coctasut 12 1 5 et cooTser-
CTREHHO.

PeayAsTarhl M 06CyxaeHune

Ha 3-m evIKu noc/e onepatnm oCTpoTa 3peHmus 1a-
tmenta M, cocrannsina: Vis OD 0,07/0,1 sph 41,0 cyl
~3,5ax 180=0,1 n/k OS = 0,07u/k. Toxorpadgus: OD
PO=19,1, F= 3,16, C=0,30, Po/c=68; OS PO = 12,3,
F=10,89, C=040, Po/c =31, YEM: OU MO/T n nekye-
CTBCHHAA PALYKKA B NPABHILHOM TI0J0KeHnn, DD U:
[Topory aneKTpHYecKoil HyBCTIHTEILHOCTH — OD 69,
08 66, anekrpuyeckas nadbuisHocTs — OD 27, OS 29,
Vis yepes | roa nocie onepaunn OD = 0,2 u/k, OS =
0,2 1/ (puc. 4).

Vis Ha 3-1 CYTKM 10Ce UMILTAHTALNN WCKYCCTREH -
HOH pamayxkn naumerrke b0 OD = 0,1 eyl —1,0 ax
155 = 0,2: OS = 0,2. Vis vuepes 3 mec noce xupypruve-
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Puc. 4. @ororpadmn npasoro raasa naukentan B, nocae onepauin,
Fig. 4. Photo of the right eye of patient B, after surgery,

ckoro asMemateasersal OD = 0,1 shp —0,5 ¢yl —0,5 ax
165 = 0,2: OS = 0,2, Vis yepes 4 roaa rnocie onepatny
0D 0,16 sph +0,75 eyl —1,0 ax 155 = 0,2; OS 0,16 sph
0,75 eyl =10 ax 15=0.2. BI/Z1: OD = 17,0, OS = [§,0.
VBM: OU MOJT 1 nekyceTBeHHAS PUIVAKS B TPABHAL-
HOM NOA0KCHHN (pue. 5)

V 060X NAUNEHTOB HEeTH xa1066l Ha cBeTobo-
AIHL B onTdeckie denomenst, OCTpoTa IpeHHA Co-
XPaHAAach De3 perpecca Ha NPoTHACHUN BCEro CPOKa
sabmonenis. Yposens BIZL v nokasarean riipoiauta-
MMKH THKAS OCTABATHCH HOPMATBHBIMH B TEHEHHE BCETO
HAOTIOACHNA.

Bo Beex CayHanax XHpYpPruseckoro JeeHus ¥ naiu-
CHTOH ¢ AILOIHNIMOM VALTOCH A0CTHY b VIVHILIEHHA 3pH-
TeAbHBIX QYHKUII GE3 KOPPEeKLIi, KOTOPbIE OCTAIOTCH
CTabIIBHBIMH Ha NIPOTHREHIH Donee 4em 3 aer nocae
onepaumi. IToMIMO 3TOr0 VIVIOCH H30ABNTL NAIHEHTOR
OT TATOCTHOIrO omyiueHns ceetobosinmn. MekyceraeH-
Has paxyxKa nokaswa ceds Kaxk 6ezonacuuiil n aduper-
THBHBIH UMILIAHT NPH PAVTHYHBIX criocobax hmkcatn,
KAK BHYTPHUKANCYABHBIX, TAK 1 B 0023CTL UMANAPHON
Gopoanst. Obe MoandHUKALNN UMIVIGHTHPOBAHK Yepe3
HHAEKTOP, XHPYPIHYCCKOE JICHeHHe npopeacHo 6e3 Ha-
JOKCHHUA 1BOB. JOCTUIHYT HHTEPECHBI KOCMETHYC-
CKHMIA PEIYILTAT CPa3y rnowie PMILTRHTALIMH HCKYCCTBEH -
HOM pazyKKH, KOTOpas HC MCIIAET OCMOTPY ITA3IHOIO
IHA ¥ APOBEACHHK) OITTHYECKOI KOTepeHTHON TOMOIpa-
i, Xupypruvueckoe JeyeHne NauneHTos ¢ aTb0MHN3-
MOM C HCTOIb30BAHHEM UCKVCCTBEHHOH PAIVAKH HO3B0-
JIUN0 CKOPPEKTHPOBATE AMETPOITHIO, H30aBHTL DONLHLIX
OT CBETOBOAIHM M VAYUILIHTE KOCMETHYECKHE MOKA3ATEH.

AUTEPATYPA/REFERENCES

| Kubasch AS. Meurer M. Oculocutaneous and ocular albinism, Hourargt
200768011 567875
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Prc. 5. TTOAOKEHNE HOKYCCTBEHNOR PRAY KK NOCAE ONEPALINK NO pe-
wyastaty YBM.

Fig. 5. Ultrasound biomicroscopy image of the position of the artificial irls af-
for surgery

BuiBoAbI

L. XHPYPIMYECKOe BMEIUATCALCTHO HA 143X V Naln-
CHTOB € IIA30KOAHOR DopMOil AXsOMHIEIMA NTO3BOISET
M3DaBHUTL X OT JACBETOH, OAHOBPEMEHHO YIYULIHE 110~
KAZATEN OCTPOTHE 3peHMs HE3 KOPPEKIIHM, & TAKAKE /10~
CTHYL BBIPAKCHHOIO KOCMeTHYeCKoT0 adpekTa

2. VY naumeHToB ¢ raasokoxHoit hopMoi abon-
HH3IM BOIMOAHO Be30nacHoe 1 3guPeKTHBHOE TIPHME-
HEHHE HCKYCCTBEHHON PAIYAKH C PAXIHYHBIMH CTIOCO-
Damun huKcaunn (BHVTPHKANCYIbHOM M B 0O14CTH LH-
nuapHoi Goposant)

3. Y TAKHX MILHEHTOR BOIMOAKHO TAKAE [POBEICHHE
MUKPOMHBAIMBHON PAKOIMVABCHDMKALIN XPYCTATHKA
W OMITAHTALMH HCKYCCTBEHHON PAAYAKH C NPHMCHE-
HHEM HHAKEKTOPHOH TCXHIKH HEPEs paspes, THHA KO-
TOPOTO HE TTPEBBIIAST 2 MM

4. JLnrenwHbie CPOKN NOCTCONEPALHOHHOTO Ha-
OMIONCHHS MAUHEHTOR ¢ raasoxoxioit hopmoil ansbin-
HHIMA HA MPOTSMCHIM HE MEHEE 5 JIeT MOKa3aIn OTcyT-
CTBUE PErpecca Z0CTHIHYTHIX PEIYILTATOS,
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Koppekuus ameTponuii ¢ noMonibio 3aHeKaMepHbIX hakuaHbIxX
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PE3IOME

PINDAGHO SN BBANERIMOPIIMY CIKMMIE HITPIOKYARPHEX ANHI SIBARETCR IMPOKO PACTIPOCTRAHEN MM W HICTO HENOARIYEMMA
CNOCOEOM PEDEARLIONION XMPYRO, TPIEAEHREMEA AAS ROPPERLIN MINCTIRI CPEAHEN 3 BROOKON CTETIEHN, KOCAD HEB0SMOKI0
MPOREAEHNE ASICHHON AGARLIN POTODHUI, B IPEACTANAHMOM MCCARADBINHH BPOAHAAMAMPOBIHE NPEHAVILECTEA M HEACCTITIN
FTON TEXHOAOTMN A OCHOBIHII ASHHIWX AMTERITY M
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ABSTRACT

Pasterior chamber phakic intraocular lens (PIOLL implantation ks a widely accepted and performed refractivee surgery far cormee-
tion of moderate and high myopia used when corneal laser ablation procedures are not suitable. This paper analyzes literature
data to reveal the advantages and limitations of the technology,
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Wnmranranns pakiHiHbIX HHTPAOKYISPHLIX JIMH3
(hpHOJT), xepatopedipakuHoHHbIe BMEINATEALCTEA (PO~
TOPePPAKIIHOHHAN KEPATIKTOMMI, AAICPHLI in Situ Ke-
paToOMIIEs, NAICPHLIT INHTEAHANLHBIT KepaTOMMHIes,
VAAICHHC JCHTHEYIL Mepes Mathil paspes) n pedpak-
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UHMOHHASR 3AMCHE XPYCTAIHMKR SRISKTCH METOMAMH Bbi-
BOpa MPH XHPYPrHIecKoM AeqeHnn muonuum | 1].
WUsrnaanrauns GHUOJ obragaer paaom npe-
HMYUIECTB, K YHCIY KOTOPHIX OTHOCHTCS TOMHOCTL
H NPEACKA3YeMOCTh PehpakiHOHHOIO PEIYALTATA, 10~
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CTHXEHHE BBLICOKOI OCTPOTHI 3peHns Ha doHe coXpaH-
HOI AKKOMOIALIHH.

Muonepom (akHyHOH KOpPpPEeKLUNH SBASETCH
B. Strampelli, koropuiii 8 1933 1. nepBLM UMIUIAHTH-
posan ¢HUOJ1 B nepeaniolo Kamepy 1masa. M3-3a Heco-
BEPUISHCTBA KOHCTPYKLIH 1 TSXHOMOIHI IPOM3BOACTEA
JIHH3 B TO BpeMs Habmoaancs DOTbLION MPOLUCHT Nocie-
ONEPALHOHHBIX OCIOKHEHHIT, TAKNX KaK IUTSIHATBHO-
sHIOTeAHAAbHAS ZHcTpodus (v 70% nauneHToR), HpH-
nounkTaT (y 40%), mincema (v 35%), nossiiieHe YPOBHA
BHYTpHITa3Horo aasnenns (BI) (v 35%) [2].

B 1987 r. 6pi1a npeacrasaeHa auH3a ZB U3 noanme-
Tuamerakpiaara (MMMA) ¢ onopHBIMH 371eMEHTaMH
B opme Oyksul Z, KoTOpast (PHKCHPOBATACh B 00acTH
VT4 niepeaHeii KaMepst B YeTbipex Toukax. [pu ucnosib-
JOBAHUH ITOIO BIAA JIHH3 TaKAES HADIIOAATOCH MHOTO
MOCACONEPALHOHHBIX OCTOKHEHMI.

CoreayolnM HiaroM CTalo NOARISHHE rHOKHX MO-
neneit a3, HecMmorps Ha xopoline pedpakiinoHHbIe
Pe3VIIbTATh! HMILTAHTALIHH TAKHX MOICICH, MPOrpeccH-
PYIOLLCE CHMACHHE KOAHYSCTBA SHAOTEAHAIBHBIX Kie-
TOK B OTALICHHOM [OCICONEPALNOHHOM NepHoe Npi-
BEO K OT3LIBY H CHATHIO TAKHX MOJE/IeH JAHH3 C [Ipo-
M3BOACTBA, a TAKKE IKCrutanTaunu 13 Cachet 8 2.7%
cayyaes [3).

Mpusmenenne hpHUOJ ¢ pukcauneit 3a paaviKy Ha-
yanocs ¢ auH3el Binkhorst (1973). rantHka KoTopoii
COCTOSIA W3 HEeThIPeX NeTeab: ABe MeTAH HAXOINIHCh
MO PANVAKOI ¥ JIBE — HAI PAIVAKOMH (MPHC-KIHIIC-
muH3a) [4]. B 1986 r. 6b11a seinyiieHa GaknuHas IHH3a
Verisyse (Artisan), BeinoaHeHHas U3 ruapododHoro
IMTMMA. B nocieayioueM co3aaHa radKkas Moies, on-
THYECKad 4acTh KOTOPO# COCTOMT M3 CHIIMKOHA, 4 onop-
Hbie 3eMeHTh — 13 [TMMA, 4To no3BOAIIO YMEHb-
LIUTH pa3Mep ONepauHoHHOro 1octvna [3].

Wzes coananns samHekamepssix U OJ Guuia npen-
noxeHa B 1985 r. rpynnoi apTopos 101 pyKOBOICTBOM
akanemuka C.H. ®enoposa. baaroaaps ceoeii dhopme
nepBasi 3aaHeKaMepHast MOIE b, H3FOTORICHHAN W3 CH-
IMKOHA, NoAyYHiIa HassaHue «[pud» [6]. I1a monens
NMOJHOCTBIO HE MOTPYXKalach B 3AIHIOKN KaMepy 11asa:
OMOPHBIC JAEMEHTHI PACNOIATATICH B 3adHeit KaMepe
HA XPYCTATHKE, B TO BpeM# KaK ONTHYECKHIT KOMMOHEHT
BBICTYNIA] B 3pavKoBYI0 001aCTh H NEPEAHINIO KaMepy
raasa. 9rta GUOJ] npoina nyTs MOJACPHHU3ALNH W CTANIA
W3rOTaBIMBaTLCA M3 KoareHa |7, 8.

B 1987 r. npeiokeHa CIUIMKOHOBaS A1H3a De3 Touek
uxcaunn — PRL (Carl Zeiss Meditec. Mepmanns). Tpe-
Tbe MOKOJAEHHE TAKHX JIHMH3 B I71a3Y OKPVACHO BOIHOI
TIpOCIOHNKOI Daaronaps npuMeHeHH ruapodobHoro
CHIIMKOHA. DTa NpOCA0HKA MO3BONAKET JHH3E pacnoia-
raThCsl B 3a0Hel KaMepe, He OKA3biBas JaBIeHUSA Ha 1TH-
JIHAPHOE TEJ10, HE KOHTaKTHPYS C PaIVvAKOH M XpycTa-
JIMKOM M HE TIPENSTCTBYS OTTOKY BHYTPHIJIA3HOM KHi-
Koctu [9].

IMpoussoacTeom oteyectBeHHbIX GUOJT — PCK-1,
PCK-3. PCK-1(3) — zanumaerca O00 «Hayuno-3xc-
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Puc. 1. @axkwunas MOA Visian ICL V4c (STAAR Surgical, CLIA).
Fig. 1. Phakic 1OL Visian ICL V¢ («STAAR Surgical Companys, USA).

NEePUMEHTATHHOE MPOH3BOACTBO MUKPOXHPVPIIS Iia3as
DOrAY «HMHILL "MHTK "Muxpoxupyprus raaza”™ um.
akan. C.H. ®enoposa”™s. [epsoie B Poccun umnuianra-
i 3aaHexamepHsix GHUOJ, BLINOTHEHHBIX 13 CONO-
aumepa Koiuarexa, rnposesin 8 1994—1996 . B.K. 3ves
1 3.P. Tymansn. B HacTod1ee BpeMs NpejUiokeHa yeo-
BEPUICHCTBOBAHHAs Moaenb 3t1oit MO — GHUO-3.
714 JIMH3A U3TOTOBJICHA M3 THAPOMIIBHOTO MaTepH-
ana Contamac CI26 ¢ cozepxaHmueM Boast 26% u ko-
athdununenToM npenromiaeHus 1,46, KoHCTpyKTHEHBIE
ocodennoct GMUOJI-3 npeanosaraior BO3MOKHOCTH
e¢ NPHCNOCOOISHNHA 3a CYeT HATHYHS Nocaabasionmx
OTBEPCTHIT B FaNTHYECKOH YaCTH K pa3Mepy LUILIHApHOH
oposaet Ha (.5—1 MM MeHBLIC THHEITHOTO pasMepa ca-
Moit anH3s [ 10].

Ipyras rpynna pocceuiickux astopos (C.H. Barpos,
JI.LH. banamwesnu. A.T. Panuenko u 1p.) nperiokuia
8 2001 r. HUOI PCK-1(3). koropasi umeeT Tpi onop-
HbIX 2IEMEHTA M USHTPATbHOE OTBEPCTHE B ONTHYSCKOM
UEHTPE AHH3bL

Ha nanubiit momeHT B Pocciickoit @eaepainin 3a-
PErHCTPHPOBAHB HHOCTPaHHBIE 3aaHekamepHnie hHO1:
Visian ICL (STAAR Surgical, CLLA) (puc. 1) u IPCL
(Care Group, Muausg) (psc. 2).

IPCL (Care Group, Muans) npeacrasnger codoit
FHAPOMHHIBHYIO aKPHIOBYIO UEABHVIO 3aAHEeKaMep-
uyio GHUOJT (em. puc. 2). Joctaska hpHOJT ocyuiecr-
BJETCH Yepes paspes poropuubt L1HHOIM 2.8 mMm. Kok-
CTPYKLMS BKITIOYAET WIECTh TanTHYECKHX 3IeMEHTOR
118 NOBbINIEHUA CTaOUABHOCTH, 1Ba OTBEPCTHS B ne-
pH(pPEPHHESCKOIT HaCTH AMH3bI B BEPXHEI 30He M YeThipe
OTBEPCTHS BHE ONTHYECKOH 30HbI 115 0ONer4eHns 3a-
rPY3KH B KapTPHIDK M pPa3BOPauHBaHIs BHYTPH h1a3a
(nepentsisi CTOPOHA AHH3bI odpalieHa BBepx) (puc. 3).
Mozens V 2.0 umeeT Z0N0NHUTENLHOE LEHTPAILHOE
KOHHYeCKoe oTBepeTie (380 MKM), npeaHasHaueH-
HOE U189 MUHUMM3AUMH paccessHrsl U GJIMKOB, a Takke
w15 obAerYyeHus HEHTPOBKH M LHHPKYASLUHN BOATHH-
croit saarn. Mpuaskromus npu ummnnantaunn [PCL
smozenn V2.0 e tpebyercs. JInnza acepuunas, Kop-
pHrHpyet dansopykocts ot —1.00 a0 —30.00 antp.,
runepmerponmio o1 + 1,0 a0 +15,0 antp. O6mas wivHa
anH3sl — o1 11,0 10 14,00 smwm (¢ marom 0.25 smum). Ectp
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Prc. 2. @akminas MOA IPCL V2,0 (Care Group, Mnans).
Fig. 2. Phakic 10L IPCL V2.0 («Care Groupy, India),

BOIMOKHOCTL KOppekiny acturMaruama (https://care-
groupiol.com/products/phakic-lenses/ipel/).

Visian ICL (STAAR Surgical) (em. puc. 1) sipjsi-
ercst Hanbonee MacTo UMIIAHTHPYEMOI 3alHeKamep-
Hoit (pHUOJT wist Koppekuun MUOIUK B AHANA30HE
o1 —3,0 10 —23,0 arrrp. | 11]. D10 npsaMoyroisHbi Mo-
HOOMOK, MATOTOBICHHBIT M3 KOJTAMEPA U LIOCTYITH B
puerTuipex anamerpax (12,15 12,6; 13,2 1 13,7 mMm), ¢ 13-
MEHACMOM ONTHYCCKOH J0HOI B 3aBUCHMOCTH OT OI1-
THYeCKOW cuint (o1 4,65 o 5.8 MM Ui oTpHLaTe h-
HBIX JTMHS 1 5.5 MM U181 NONIOKUTeALHBIX AnH3), DU OJ]
MMIUTAHTHPYETCS vepea paspes wupuioit 3.2 mm. [lo-
C/Ie JIOCTABKN B HEPCAHION KAMEPY YETLIPE MOAHOKKN
JTHHBKL 3A1PaB/sIoOTes 1104 paayKHylo o6oaouky 1 6o-
poany [12]. Tlpu umnnanraumn moaean Vab rpeéyercs
npuiaakromust. Moneans Vae, paspaboranmas s 2011 1.,
UMeeT terTpaisioe otnepere (0,36 MM) B 10noaHe-
HUE K IBYM APYTUM OTBEPCTHAM BHE ONTHIECKOH J0HLI,
Tem cambiM 0OJIerval0Tes LIMPKYISTLIS KHUIAKOCTN U Yia-
JEHNE OPTAILMONOTHYCCKMX BHCKODIACTHUHBIX PACT-
BOPOB BO Bpemst onepattu | 13]. D10 Takke nomoract
MOMIEPANBATE nnTaHne xpycrannka | 14]. B xoue neene-
NOBaHH OLLI0 NOKa3aHo, 410 94,33% nauneHTon He 1a-
MEUAIOT HAJMYME LEHTPMILHOTO OTBEPCTHS: OHO HE Bbli-
IIBACT 3PUTENLHBLIX HapylueHuid | 15].

OCHOBHBIMH NOKAZAHMIMI U151 uMTUtadTauni (M OJ1
SIRJISLIOTCSE: BospacT crapiie 21 roja, crabmibuas pedh-
PAKLMS I3, JOCTATOMHOE KOIMYCCTRO DHAOTC M b=
HBIX KACTOK POrOBHLLLE, AOCTATOMHAs tayGuHa nepennei
KaMepsl, mpo3padibiil XpyCTaing, npoTHBONoKa3aHms
K MPOBEACHHIO KeparopepakiiHOHHBIX BMELIATC/ILCTE,
OTCYTCTBUC IIA3HOM HATONOIHH (CKOMITPOMETHPOBAHH b
POrOBUIHBI SHAOTCNI, UPUT, ATPODUST PULYKKH, py-
Oe03 panyKKu, riaykoma i sabosesanmst cetuarkm) | 12].

K npornsonokasasusm s umrnantaunn hHOJ
Visian otHocsares: rayonna nepenpeli kameps <3,0 MM,
VIOJL niepeateil kKamepsl <2 cTeneHu, onpeaeieHbii
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Prc. 3 Yenemno nmnaanmmposannas hakuanas HOA,
Fig. 3. Successtully implanted phakic 101,

NP MOMOLLN FOHHOCKOTTHK, BepeMeHHOCTL WK KOPM -
JICHNE PYALIO, CHIKEHNE IIOTHOCTH DHAOTCIHANBHBLIX
KJaeTok [ 16].

[Tpeumymecrsamu umnsantaunn pHUOJ cunra-
0TCH OTIHYHBIC PeOPAKITHMOMHBIC PE3YALTATH, COXPAHE-
HME AKKOMOAALMM, GuICTpas BU3YaILHAs peabuanratims
M BOIMOKHOCTH COMETATE 3TOT METO/L ¢ pedpakiiHoH-
HBIMH BMeLIaTe/beTBaMu Ha poropuue [17]. Mo cpapue-
HUIO ¢ Jraseproft xupyprueit umrutanraumnst GHUOJ pei-
3LIBACT JHAUNTCALHO MEHBIIEE KOJHUeCTBo abeppatinit
BBLICILICTO MOPSIKA 1 HE CHIARET KOHTPACTHYIO HYBCTHI-
TEJALHOCTD, KAK 2TO MPOHEXOANT MTPH Ja3EPHOM KepaTo-
minese (LASIK) [18].

IphekTMBHOCTL M CTABMABHOCTD
pe3yAbTaToB

B xoze cpasuutesHoro anaania anusnl ICL ¢ nex-
TpaisHbiM oTBepeTHeM n IPCL nepsoro nokoserus
ObI10 YCTAHOBACHO, HTO CPEIHEE SHAMCHIE MAKCHMAILHO
KOPPUIHPOBAHHOH OCTPOTHI 3PCHUS CIYCTS ro Hi-
OJHOJICHMS B OBEUX rPYIIAx paBHaJIoCh HYJO 10 CH-
creme LogMAR (1,0 no rabanue Cupuesa—ososnHa).
B rpyrnne [PCL criyera ron HabmoneHus B 66,38% ciy-
qaen He OLIO HIMEHEHMI MAKCHMANLHO KOPPUITHPO-
BAHHON OCTPOTHI 3PEHMSL 110 CPABHEHMIO € H00Tepalin-
OHHBIM Heprosom, B 31,09% cayuaes 6uUIO OTMEUEHO
VAYHILEHUE 3PEHMS Ha OJHY CTPOKY 1 Bostee, B T0 Bpemsi
KAK Y 2,52% naumeHTon 0TMeYIoch CHIKEHHE Hal OIHY
crpoky u Gosaee, B rpynne [CL pesyibtathl 6bu1n no-
Ayvernl B 67; 26,1 n 6.89% cayuaen COOTBETCTHEHHO
(p=0,138). Cpeausst HEKOPPUTHUPOBAHHAN OCTPOTAH
IPeHu nocse nMrianTaunn andsel [IPCL cocrasmia
0,1 no cucreme LogMAR (0,8 1o Tabamie Cunuesa—o-
nosuHa), asrpynne 1CL — 0 (p=0,051). Criyest roj 11o-
eae umradTaunu aursst 1PCL 8 89,92 1 95.8% cay-
vaen pedppakiust Haxoanaack s npeaeaax 0,5 u 1,0 arrp
OT teaeoit coorsererserto. B rpytne ICL 6uum no-
ayueHsl pesyastarsl B 94,09 n 96,06% cayuacn coorner-
crserto (p=0,169 n p=0,909) [ 19].

BECTHUK ODTANBMOSIONM M 1
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BuicoTa cBoaa

BbicoTa CBOIA — 3TO PACCTOSIHME MEXIY 3aTHEH 110-
sepxHOCTBIO (hUOJ1 1 nepeaneit NOBEPXHOCTLIO XpyCTa-
JIMKA. ITOT NOKa3are/b 3aBHCHT OT IHAMETPa JIHH3B,
86100pP KOTOPOI1 OCHOBAH Ha IHAMETPE UHIHAPHOI Do-
pozant. Cornacho metaananusy M. Packer [20] Hux-
HAA rpaHuua 6e30nacHoil BLICOTHE CBOA COCTaBAsSET
50—250 MM, Bepxasas — 1000 MKM npH HOpMaIBHOIT
CTPVKTYPe M (hVHKUMSIX NepeaHell Kamepsl rasa. B pe-
komeHaaumngx STAAR Surgical maeanshas seicoTa cBoaa
pasHa 250—3500 mxm. BricoTa cBo2a 3a npeaeiamit 6e3-
ONACHOTO AHana3oHa sRageTcs (haKTOpOM pHCKa pas-
BHTHS TAKHX OCIOXHCHHI, KaK 3pa¥KoBblif 610K, auc-
NEPCHs MUTMEHTa NPH H30LITOYHOI BHICOTE CBOA M Ne-
PeHsAs CYOKANCYIapHas KaTapakTa NpH HeA0CTaTO4HOMH
BbICOTE CBOAA. BoisRIeHNE TOYHLIX FpaHHLl DS30TaCHOI
BBICOTH SIRISICTCS 3aTPYAHHTEILHBIM, NOCKOIBKY OCI0X-
HEHHA PA3BHBAIOTCH TONLKO B ONPEACICHHOM NPOLECHTE
CAYYASH BLIXOJA 3a Npejieibl 6€30NacHOr0 IManasoHa.

Mpu nvroranranin anssst IPCL BeicoTa cBoaa nuena
TEHACHUHIO K CHIACHNIO — C 626,661 188.98 MM B niep-
Bblil MecsL 10 540.22+210,76 MKM K TPEThEMY TOIY Ha-
OaoneHus. B ApyroM MCCIel0BaHWH NMPH HCNOIB30-
paHnn aua3 IPCL V2.0 seicota CBOIA HA CACAVIOUIHIA
ACHb MOCE ONEePalll M Ha MPOTHAECHUH 6 Mec Habmo-
JACHHS OCTABATACH HEM3IMCHHOI M COCTARIMANA B CPeAHEM
541.71£117.67 mxm [21. 22].

B xone MertaananMsa, HanpaBASHHOTO Ha M3YYEHHE
besonacHocTv k3l [CL yeTsepToro nokoaeHus. 0si10
VCTAHORIEHO, 410 B 16% civyaeB BeICOTa CBOXA Obina
meHbie 250 MM, a B 0.4% — Goasme 1000 axm [20].
G. Schmidinger 1 coast. [23] B X0A¢ UCCIICIOBAHNS JIMH3
ICL V3 11 V4 BoisiBIUTH, YTO V NALIHEHTOB C NepeaHei cyo-
KancyasipHON KarapakToil, norpeboBaBlicH vaaTeHHs
JIMH3LI M MTOMYTHEBILIEr0 XPYCTANHKA, IeHTPATbHAs Bhi-
coTa cBoja Obl1a CTaTHCTHYECKH 3HaYHMo MeHbure. Co-
[1aCHO MX 1AHHBIM HA MOMEHT NOSBRICHNA KATAPAKTH Bbl-
COTa €BOIA THH3 cocTasmsana 216104 MKM, @ HA MOMEHT
ONEPATHBHOTO BMEIIATE/IBCTBA € LEThI0 VIATCHUS TTOMYT-
HEeBLIEro xpycTanika — 98100 MM,

ABTOpaMH ONHCAHO TAKKE MTOCTENCHHOE VMEHBILICHIE
BBICOTBI CBOJA Ha 28 MKM B T04. KOTOPOE aBTOPhI CBA3LI-
BalOT C YBEJIHUYSHHEM ToTmHE xpycranuka. H.S. Maeng
1 COasT. | 24] npoBeii peTPOCNEKTHBHbI AHATH3 HMILIAH-
Tauun mH3 [CL 1 OOHapyAIUIH, YTO KaTapakTa pasBHMBa-
1ach TobKO B 30,8% r71a3 ¢ BLICOTOM CBOda MeHee 250 MKM.
Cpennuii nepuon HabOIEHUS ¢ MOMEHTA NPOBEICHHS
OTIepatiii 10 pa3BHTHA KatapakTel coctasua 18,7 mec.

OcAOXKHEeHHA

CHuKeHHe IIOTHOCTH IHIOTETHATLHBIX KIETOK

K CHHASHMIO IUIOTHOCTH 3HAOTETHATLHBIX KJICTOK
TNPHBOIAT IIBE NPUYHHDLL NPAMad XHPYPru4ecKas TpasMa
B PAHHEM NMOCACONEPALIHOHHOM NMEPHOIE U peMOoaein-
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POBAHKE POTOBHIILE B OTAANEHHOM TOCACONEPATHOHHOM
nepuozae |25]. IToTeps 3HAOTEAHANLHBIX KISTOK POro-
BH1IbI, cocTapasionian 0.6% s roa, sinasiercst Gu3HoI0-
ruyeckoil [26]. Anannzupys 21 HecaeaoBaHUE, BKITIO-
yaloiiee B oDHICH CAOKHOCTH JaHHbie no 1476 raazam,
€O cpeaHuM neproaom Hadmoackuus 14,7 mec, M. Packer
NpHILEN K BHIBOAY, YTO CPEAHSS NOTEPs IHAOTEIHAb-
HbIX KIeToK coctapuna 2.6% [27]. [Npu cpasHeHHH MO-
nean ICL ¢ ueHTpanbHBEIM OTBEPCTHEM C MOAETAMH NPO-
LUTHIX MOKONMEHHI CTATHCTHYECKN 3HAYMMOI pa3HHIIbI
B IMHAMMKE H3MCHEHHSA IUIOTHOCTH JHIOTEIHS Ha [Po-
TaAeHUN S neT HabII0ACHHUA BHISBICHO He Obino |28].
IMpu ucnoassoannu anH3s IPCL 66111 noayueHs no-
XOAKHE Pe3y1bTaThl: CHIHACHUE IUIOTHOCTH 3HAOTEAHA b~
HbIX KJISTOK B TeYeHHE MEPBOro rojia HabnoaeHuns cocTa-
B0 2,01+4,12% |29]. a no naHHbIM Apyrix asTopos [21]
(30 rna3) B cymme 3a 3 ronga HabA0OACHHSA OHO COCTa-
BHA0 9,73£6.72%. YMeHblIeHHE TUIOTHOCTH 3HAOTETH-
AIbHBIX KJSTOK HA NMPOTHARECHUN 6 MEC NMOCHAe HMILIAH-
Taunu auH3sl [PCL Broporo nokoaeHus (¢ HeHTpaib-
HbIM OTBEpCTHEM) cocTaBmao 2,.9%. 4To He oTanyaeTcs
OT TAKOBOTO MPH MCNOIL30BaHMH APVIHX Moaeneit [22).

Pa3euTHe KaTapaKThi

PaHHee pasBuTHE KaTapaxThl CBS3aHO ¢ HHTpaomne-
pauMoOHHOI TpasMoii xpyctanuka. [NosnHee passuTie
KarapaxThi HaHOO/1e¢ BEPOATHO CBA3AHO C TIOCTOAHHbBIM
WIH 3MTH30IMYECKHM KOHTAKTOM 3a1HEil NOBEPXHOCTH
GHOJT ¢ xpyctannkoM, GopMUPOBAHHEM XPOHHYECKOTO
CYOKJIMHHMYECKOTO BOCHATCHHS M3-34 HAIHYMS Mexa-
HHYECKOr0 BO3ACHCTBHA (TPEHMA) NHH3BI C PALYKKOMH
H LWHAHAPHONH DOPO310i. HapVIICHHEM NMOCTYILIEHHS
MHTATEABHBIX BEUIECTB K XPYCTATHKY M3 BOIAHHCTOH
saaru [30. 31]. TocaeaHee OOBIACHSIST MEHBIIVIO HACTOTY
chopMHPOBaHHSA KaTaPaKTLI MPH HCNOALIOBAHNN THH3
C LIEHTPATHHBLIM OTBEPCTHEM. OIHAKO TAKHE Pe3VALTATEH
MOTYT OBITH ODYCAORACHB! OTCYTCTBHEM DONBLIIOTD 00L-
eMa KAMHHYECKNX JTaHHBIX € UTHTEIbHbIM MEPHOIOM Ha-
BUIK0aeHMS 15 HOBOTO MOKOJACHHS AHH3.

B 1ien0M 4acToTa pa3BHTHA KATApaKThi MPH UMILIAH-
Taunn saiHekamepHbix dHUOJ Boillie, yeM mpu npHMene-
Hun nepeadekameprbix GHUOI u GHUOJT ¢ upuc-puxca-
umeit (9.60: 1.29 n 1.11% cootBercrenHo) |32).

B xone meraananusa, BumosHesHoro L.J. Chen i co-
asT. [32], ObUI0 VCTAHOBICHO. YTO NMOCAE HMIITAHTALHH
sanHexkamepusix GHUOI kartapakra chopmuposaiach
B 223 (18%) cayuasx u3 1210. B noxasmomem 601b-
LIMHCTBE CIVYAeB BRISRJICHHAsA KaTapakrta Obiaa nepei-
Hell cyOKancyaspHoil. Yactora pasBuTHS KaTapakTsi
npu npuMereHHH AuH3sl ICL TpeTthero wam yeTsep-
TOro NOKOJIeHHs cocTasaseT 8.5% (nepimon HabioAeHuA
cocTaBii 3 roaa). NpM NPHMEHEHHH MOISIH C LeH-
TpaibHbIM OTBepcTHEM — (.49% (nepuon HabmoneHus
13 mec) [27]. Mpu nmmaanTauun auu3sl IPCL nepsoro
NOKOJISHHsE OTMEUeHO OPMHPOBAHNE KIHHHYCCKH He-
3HAYMMOI KaTapakToi B 2,2—3.3% cayvaes (nepuoi Ha-
omonenna 1—3 roma) |21, 29]. B xone nccrneaosaHuii
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auu3bl [PCL BTOpOro NoKoACHHs CyYaes passuTHs Ka-
TAPAKTHl HE 3aperucTpHpOBaHO (Mepuoa HabmoaeHus
6 mec) [22]. MomyTHeHMUS XPYCTATHKA MOCAE HMILIAHTA-
s (hUOJ1 B BonbIIMHCTBE CAYYACE He NPOrPpecCHpyioT
W PEAKO NMPHBOAAT K CHUASHHIO OCTPOTHI 3peHns [30].
Onnako B HeDOAbIIOM uncae cayuaes (10 1.8%) chop-
MHPOBABIIAACH KaTapaKTa MporpeccHpyer, YTo tpedver
skcranTaunn GHOM. akosmyibendmkaimm xpycra-
Jauka ¢ umiviantauneit HOJ B kancvasHBii Memiox [32].

Takxe CTOMT OTMETHThL POJIb XHPYPTHYECKOH Tex-
HuKM B (hopmuposanun kartapaxtel. G. Steinwender 1 co-
asT. [33] nabmoaanmu B 11 mazax 8 nauHeHTOB Yepe3
I AeHb nocae onepaly nocie UMAasralym anu3 Vi-
sian V4c¢ ¢ ueHTpaibHBIM OTBEPCTHEM NOMYTHEHHE Oe-
JIOTO LIBETA NOA NepeaHei Kancynoii xpycratnka. Uc-
KJIIOYHB BCE IPYTHE BO3MOKHBIC IPHYMHDBL, OHH TIPHIILIH
K BBIBOZY, YTC PA3BUTHE KATapakThl CBA3AHO C NpHMe-
HexneM HOPCHPOBAHHON HPPHUTALIHN HAX UCHTPATHHBIM
OTBEPCTHEM. B PE3VILTATE YEro NOTOK cOANAHCUPOBaH-
HOIO CONEBOTro PACcTBOPA. MPOXOAR YEPE3 HEHTPATbHDIIH
MOPT. CO3AaeT TVPOYISHTHOCTE MEXKAY 3aIHel NnoBepx-
HocTeio GO 1 nepeaneil NOBEPXHOCTHIO XPYCTATHKA.
TypOvieHTHBI NOTOK COAIAHCHPOBAHHOTO COIEBOTO
PACTBOPA MOXET 3A1EPKHBATLCH HEMOABHAHOM Karcy-
JIOH, YTO NPUBOANT K CYVOKANCVISPHON TPaBMATHYCCKOI
KaTapakTe, BhI3BAHHOI CONMPOTHRACHHUEM TpeHus. [Mo-
CAE H3MEHEHHA TEXHHKH XUpypruu (oTcyrersue dop-
CHPOBAHHOI MPPHIALIN HAT LICHTPATEHBIM OTBEPCTHEM
WIH IpHMeHeHne DUMaHyalbHON appurauMm/acnupa-
LN Sepe3 NapateHTe3bl) CIVIAeH Pa3BUTHA KaTapakThl
sachiKCHpoBaHO He BBLIO.

JIncnepcus nurMenTa

TIpH noMouIM YyALTPA3BYKOBON DHOMETPHH DbUT
VCTAHORTEH KOHTAKT MEXKIY 3A0HEl NOBEPXHOCTRIO pa-
aykKH 1 3anHekameproit GUO [34]. Oanum u3 no-
CACACTBUH TAKOro KOHTAKTA ARIACTCH AHCTICPCHSA TTHT-
MEHTA PALYAKKH C NOCASAYIOUEH AKKYMYISUHEH B Iy
MepenaHeil KaMepbl, 4T0 MOXET ObiTh (PaKTOPOM pHCKa
passHTHA MayKoMbl. HekoTopsiMmu aBTopaMu Obi1H 00-
HapykeHbl He3HauUMTebHbIE aMeHeHus BIL npu auc-
nepeHu murMeHTa (1,5 MM pT.CT. Ha NPOTEXeHNH 3 JieT
HabmoaeHns) amdo uamexennii BI'/1 sosce He HaGmio-
nanocs |35, 36]. MNMpu mmmaantauwns aunsst IPCL 8 6.6%
cayyaes noTpedoBaNach MeAMKAMEHTO3HAs Tepanus s
nopmanusaunyn B [21]. dpyrue asropst OnHCHIBAIOT
Cay4aii pasBHTHA BTOPHYHON NMUIMEeHTHON IIayKoMbl
nocae wmnaanTaunn anu3e! ICL (Visian ICL, Staar Inc.,
CLUA) cniyers 8 et nocie wvnnantauus GHUOJL. Mpu
NPOBEACHHUH VILTPAIBYKOBOH OHOMHKPOCKOTITIH BLIAB-
sien npsivoit KoHTakT (hHMOJT ¢ 3aaHeit TOBepPXHOCTRIO
panyxkxH Ha oboux rna3ax [37].

[Maykoma co 3pavkoBbIM DIOKOM

Hamiuue pHUOJ B rnasy MoxeT 00YCIOBINBATE Me-
pPeMEllICHHE PATYAKH Briepea ¢ hopMHUpOBaHHEM [1ay-
KOMBI CO 3pavuxoBbiM O710KOM 0CODEHHO B 171a3aX ¢ Hery-
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Bokoii nepeaxeit kamepoit [ 30, 38]. [1as npenorspateHmst
PA3BEUTHS TAKOTO OCTIOXHEHIA MPH HCTIOTE30BAHHH MO-
Jesneil 0e3 HCHTPATBHOIO OTBRPCTHS PEKOMEHIOBAHO Bhi-
MOJTHEHHE HPHASKTOMHN B NPEIONepaiuioHHOM NepHoe.
B xone knuHHueckux Hensrranuit JH3s ICL 66110 BH-
AsneHo 17 cavuaes pa3BHTHS 3paukoBoro 6:10Ka, YTo co-
crasiio 3,2% ot 00111ero KoanuecTsa HMIIaHTALHM.
Bo Beex cayuasix ocloXHeHHEe ObLTO VCTPaHeHO BHITION-
HEHHEeM HPHAIKTOMHH ¢ npinmeHernem YAG:Nd-nasepa.
Ha nassbiii MOMEHT ONHCAH ML OAMH cavyait dopmn-
POBAHMA 3PaYKOBOI0 O70KA MPU HCTIONB3OBAHHN JINH3
HOBOTO MOKOACHIS C LSHTPATEHBIM OTBEPCTHEM, YTO MO-
AeT ObITh cBsi3aH0 AHGO ¢ Dosee yAaTHON KOHCTPYKUMETH
JIMH3bL. THOO ¢ HEAOCTATOUHBIM NEPHOAOM HAOTIOICHHSA
Ha JaHHBIH MomeHT [27].

HM3venenue BHYTPHIIA3HOTO TABICHHS

S. Almalki # coaBr. [39] BLLICASIOT CHACAVIOIHE BO3-
MOXHbBIE npUulHbE nosstnexHns B nocre nvnian-
Taunn GHO: HaauuMe OCTATKOB BHCKOIIACTHYHBIX
PACTBOPOB B NEPBLIil IHb MOCIE ONepalHi; mpuMe-
HEHHE CTEePOMIHLIX Npenapartos yepes 2—4 Hea nocie
onepatnu. Takke nossiexue BT Moxer ObITh CBR-
32HO € 3aKPBITHEM YTJIa NIepeaHeii KaMephl IIH 3pauko-
BbiMm Gu10KkoM. B 1aHHOM vccaenoBaHuK Hanbdoxee uya-
CTO BCTPEYATOCH CTEPOHA-HHIVIHPOBAHHOE W CBA3AH-
HOE C HATHYHEM OCTATKOB BHCKO3aCTHYHbIX PACTBOPOB
nossimerne BIL

Jlns npenoTBpalleHHS Pa3BHTHS 3PAYKOBOro 0J10Ka
Ha rnasax ¢ (pMOJ1 6e3 ueHTpaTsHOTO OTBEPCTHS TPeDy-
ETCH BHITIOTHEHHE HPHUASIKTOMMH /10 HWIH BO BpeMs One-
paunn. OIHAKC ITC MOKET BbI3bIBATL TAKHE OCAOKHE-
HUSA, KAK MPHT, BHYTPHIZIA3HOEC KPOBOHATHAHHE, [NOBBI-
urenne BI, chopmupoBaHie cHHEXHIT, NOBpeXICHNE
CBA3Z0K XPYCTATHKA W ACKOMIIEHCALIH pOrosuiibl. B He-
KOTOPBIX C/Iy4asix nepudiepuueckue HPHIAIKTOMHE MO-
VT Bhi3eiBath aAucoToncuy, Takim obpasoM, HATHIHE
ueHTpanshoro orsepets MO nossoasier n3dexarts
NOAOGHLIX OcTOXKHEHHIT [40].

B kamHuuecknx necaeaosanusix aH3sl IPCL niep-
BOTO MOKONAECHNA ¢ NepHoAoM HadmoaeHns 3 roaa (#=30)
nossiernue B no 30,34+0,58 ma pr.cT. Halmonaiocs
B 2.23% cayyaes, aBTOPbI CBA3BIBATH TAKOE COCTOSIHHE
C NMPHMEHSHHEM CTCPOMIAHBIX Kale/ib B [10C/eonepans-
OoHHOM Tiepuoae. Toabko B oasoMm cyuae (0,74%) notpe-
DOBAAACH NONOIHHTEIbHAS MPIIKTOMHS, B OCTANLHBIX
CAYy4asX OTMEHa CTePOMIHBIX Kaneib i IPHMEHEHHE aH-
THIZIAYKOMHBIX MEAHKAMEHTOB MO3BOINIH HOPMAIH30-
sate BI'I1 [21]. [Mpn cpassennn BIL npy uMmnastaumnm
hHOJT V4b ¢ asyms nepudepHYeCKHMH HPHAITOMMAMH
1 HHUOJT V4¢ Be3 shinoneHns HPHAIKTOMHIL He ObL10 Bbi-
ABACHO CTATHCTHYECKH 3HAYMMBIX PAAHYIA MEAKIV Ipyn-
NaMH B TEYEHHE BCero nepunoia Habmoaenus (3 mec) [41].

B xone HabmoaeHHs 3a r1a3aMi ¢ HMILTAHTHPOBAH-

‘HO#M mH30# [CL ¢ ueHTpanbHBIM OTBEPCTHEM CIVHALE 10-
Buinenus BIT1 >30 MM pr.cT. HE 0TMEYATOCH, MOBBILIE-

HHE JaBRICHUSI HOCHIO KpaTKoBPeMEHHEIN xapakTtep [40].
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B 74.1% caywaes BI'L ne omanianocs o1 ApegonepainoH -
HOTO JINO0 MMETO TEHACHITIO K HEFHAYMTEIBHOMY CHI-
Kenunto [27], Mpu nenomssosatinm snnsst IPCL sroporo
MOKOACHMS CTATHCTUYMECKH SHAMHMBLIN Pazanimil 8 3Have-
Husix BEJL 1o n nocsie onepatnu seistsnedo He 6uuio |22
Mo marneiv KB, Mlepmna i coanr. [42], na anyx riasax
(5,6%) B rpyre ICL oTMeUCHO TPAHBHTOPHOE TOBLIIE-
Hue BUIL kynmpoBsasnoe noeae MHETmuisiinii runoTeH -
FUBHLIX Hpenapaton. B A0Arocpouom HepHoe ciyiacs
HAMUMOro yseanuerus BIJL ve swssaeno (112 ras).
TONLKO B OAHOM MCCACAOBAHMN ONHCHIBAIOTCH Cyuan
PAIBHTHA IPAUKOBOro Giroka y nauuenton ¢ (pMUOJI ¢ uen-
TPTBHBIM OTBEPCTHEM B PAHHEM HOCACONEPALIMOHHOM
MEPHO/E (HA METBIPEX TA3AX) B PE3YALTATE HEAOCTATO -
HOIO BEIMBIBAH WS BUCKOXIACTHUHOTO pacTropa [41].
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OcHoBHEIE (PYHKIMI POTORMILB CHE3AHBL CO CHETO- €€ CTPYKTYPLL, PeIPAKUHOHHBIX i DHOMEXAHHHECKNX
NPOBEACHHUEM, CBCTONPEAOMICHHEM W NOLIepAGHIEM  cBoiceTs |1].
hopMbl TIA3HOTO #HOM0KA, @ METOAM OUEHKH (DYHK- OaHNM M3 BUKHBIX TAPAMETPOB TAA3a ARAAETCH
UHOHANBHOTO COCTORHNA POTOBNIIEL — € AHAANIOM  BHYTPHHIRIHOe aanenue (BIJ), wan odmaismoTonye
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(01 rpev, ophtalmos — rinas u tonos — HanpsxRerne),
KOTOPOE pachpaiget riasioe sig0Ko 1 TeM CaMbiM
VICPAMBACT B TIPABIILHOM [TONOKEHIN IO BHYTpeH-
Hue 0DoNouKH, OHO TAKAKE 3AUIHLAST a3 ot acop-
MALIMN BO BPEMSE ABMAKCHMS |2].

CylecTyer A0BOJALHO IWHPOKHIE KpyT ohraibmo-
JOMMICCKUX 3a60J¢BAHMI (TPABMBL 1 BOCTUTHTCLHLIC
[POLICCCHI MEPEIHENO OTPEIKA AR, PASTHUHBIE (hOPMbI
W OBIILE TAAYKOM) W ITOCACONEPALHOHHBIX COCTOSHMI
(MOCIIE KePATOTIACTIKM, KePaTopehpakLMOHHLIX 1 aH-
TUIZAYKOMATOZHLIX ONEPALLII, IKCTPAKLIMM KATAPAKTLI
HAP.), TIPK KOTOPLIX GOJBLIOE JHAYEHHE UMEIOT TOHO-
MeTPHUCCKIe neeaeaopanns, Morntopunr orraismo-
TOHYCA 10 1 1OCIE ONEPatint OYCH L BakeH it subopa
TAKTHKN Jiedenns |3,

Wamepenne BEZL npn natonorng porosmunbi He-
CKOJILKO SATPYIAHCHO 1B CBA3H ¢ TEM, HTO CaMa 1MOBEPX-
HOCTDL POrOBMLLY, 8 TAKKE C¢ TOAMHA B OOALLINHCTEE
cayuaes naMeHeHs. Kak nokasaim MHOTOMHCACHHBIC
HCCHeA0BAH M, HanboAbLIee BOCHCTBIE HA NOKA3A-
TEAW TOHOMETPHUN MMEET TO/IMHA LEHTPAILHOI YacTi
POrORULLE (HEHTPAILHAY TONWNHA porosuibl — LITP),
Tak, HaHUYME TOACTONH POrOBHLLI IPUBOANT K 3aBhile-
HITIO TOHOMETPHYECKMX AaHHBIX, B TO BpeMs Kak bojee
TOHKAS POTOBHLA, HA0DOPOT, X 3aHmxKaeT [4].

CylecTByiorT CAeAYIOUNe BIALL TOHOMETPHI, BO3-
JNENCTBUE KOTOPLIX NPUBOANT K Aehopmatinm (hpubpos-
HON 0BOSOUKH: MMITPECCHOHMBIE (BhI3HIBAIOILINE BIAN-
JCHUE) W annaaHaunoHHpe (MPUBOASIIIE K YIIOT-
HEHMIO), OAHAKO JUIS KaAKJIOr0 TOHOMETPA XapakTepHa
HHAMBHAYATBHAS TOTPEIIHOCTE B 3aBucuMocTH o1 LITP,
UTO, B CBOIO QUEPEe/lh, OKA3LIBALT 3HAUNTEALHOE BANSHNE
HA TOUYHOCTL M3MepeH i [5]. Baaroaapsi coBpeMeHbiv
METOAAM H3YUCHUSI DHOMEXAHNYECCKHUX CBONCTR (hnbpo3-
HOH 0BONIOUKI 1834 1 HOBBIM criocobam TOHOMETPIN,
TAKMM KaK JINHAMNYECKAs KOHTYPHAs TOHOMETPHS, TO~
YeuHas KOHTYPHAs TOHOMETPUS, BRITIOUas MHTPaKame-
PATLHYIO MAHOMETPHIO, CTAIO BOZMOKHBIM MMOBLILLIEC-
Hue rouHoctH nsmepenus BII y ykazannoil karero-
PHM TIALIMEHTOB,

CTpykTypHbie 0COBEHHOCTH
OMOMEXaHMYECKHUX CBOMCTB POrOBULIbI

Porosuua — 3710 CAMHCTBEHHASI COCAMHNTEILHAN
TKaMb, KOTOpas JOKHA coverats B cehe npouHoCTs
u noutn 100% npospaunocts. YKe 0KoJ0 ¢ra ner n3-
BECTHO, MTO AAHHLIC CROMCTBA 3ABUCAT OT PIAA XapaK-
TEPHBLIX 0COBEHHOCTEN ee coctasa U cTpoeHist, OcHoB-
HBIM COCTABISHIOUIMM KOMITOHEHTOM POTrOBMLLBL SBJISI-
eTes BOAA, HA 10/110 KOTOPON B HOPME MPUXOLHTCS OKOJI0
80%. Euwte 18% 3anumaer KojiareH M okoao 2% Myko-
noJcaxapuibt, 6eskn (anbOYMUH, TIOOYIMH), JIMITH1b]
W BHTAMUHBL,

OUeBHAHO, YTO HANPSLKEHHO-AehopMUpoBaHoe
COCTOSHUE POrOBUYHOI TKAHMW ONPEACASCTCS, TIABHBIM
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OOPA3IOM, MEXAHNYCCKUMI CROMCTRAMI KOJIATeHOBO N
cocrapstionieft, e¢ 0cobol APXHTEKTOHHKON, KOH(pH-
rypanmnei, a TakkKe MONCKYJIAPHON H GHOXHMHYCCKON
CTPYKTYPOIL.

Kosarenonste BojoKHa o0pasyiorcs nyrem arpe-
FAUHN MUKPODHUOPHIIT H OTANUAIOTCH MAJOH pacTHKN -
MOCTBIO M BOJLINON TpourocTLio. Mpubausnrennio
T0% cyxoft Macchl pOroBNLLLL TPUXOAHTCH HA KO-
ICHOBLIC BOJOKHA, KOTOPLIC OPFAHUIOBAHK B MIOCKHE
MAACTHHKK (Jamesn), B Kaxaof Takoit samesnn Hacun-
ThigaeTest okoao 1000 Koanarenosbix BojokoH. ia-
CTHHKM pacnojaralores or anmba K aumoy tpakruye-
CKM NAPAIC/ILHO TTOBEPXHOCTH POTOBHIILI 1 OPHEH -
THPOBAHE! NOL ONPEACTCHHBIMH YITIAMM IPYT K IPYTY.
B ueHTpe porosuiib pacnoiokeHo okoao 200 mnaactuH,
npHUeM KOADPULHEHT MX YILTOTHEHUS BbILLE B HEpe/L-
HEH HactH CrpoMbl, tem B 3aaueit [6]. Tlepeanue u cpen-
HUE CTPOMMIBHBIC TACTHHKH CHIALHO HEPEIICTalOTest,
HPU TOM HEPBLIC 13 HUX HE TONLKO WIYT NAPLIIebHO,
HO 1 camnBatorTes ¢ Goymeronoit memGpanoit [7]. en-
TPATLHO PACHONOKEHHBIC JUTHHE MIACTHHB! 00pasyoT
MEHbLLIE neperieTeHnit BBIAY BONLIICH CTENEHN HX TN-
aparaunn, CAegoBaTebHO, 3AIHHE CTOH CTPOMBI POTO-
BULLLE B8 OOABLILIEH CTCICHI HOABCPKEHBI PHEKY UX OTEKa,
ves nepeasme |81,

Haspauenne KoanareHopuix (pudpul coctont
B ITPOTHBOACHCTRIN CHIIE pacTsiKe s, 00ycIoBIeHHON
nonpiwernem BIL w saumre rayOkeneKaumx cTpykTyp
I71a3a OT BHELIHHX MEXaHNYECKMX BO3NEHCTRIIA,

B uenopseueckoit porosuiie anamerp Gudpur He 3a-
BUCHT OT YO HBI UX PACTIONOKCHNS M XAPAKTCPHIYETCS
OTHOCHTE/ILHO MOCTOAHHON BEANUMHON, YBEJMUNBASCH
10 HANPABACHHIO K AMMBY, 4TO, BEPOSTHO, B COUCTAHMK
C YTOJIEHUEM POTOBMIILI B ANMOMTLHON 30He 0DyCIoB-
JINBACT PANTHIMSA DHOMEXAHUUCCKIX CBOMCTE LICHTPAI b~
HOI 1 nepuepnueckoit 304 porositin [9).

CrnocoGHOCTL NOMICPKUBATE WIACTHIHOCTE N IHb-
KOCTh POTOBULILI HETTOCPEACTREHHO 3ABHCHT OT KOJIMYe-
CTBa PUOPHIT MCHLLICTO AMAMETPA, B TO BPEMI KAK MK~
CHMILHASE TPOUHOCTL OTMENACTCH 13 DONCE IHPOKNX
(bnbpmaax. Boamoxio, npueyrersmue pudpuin MeHn-
wero anamerpa sGInaN 3puTeaLHoi ocu Tpebyer GoJee
MJIOTHOTO MX PACTIONONKEHUS s obecreueHust npo-
3PAUHOCTH M TTPOMHOCTH B HoNee TOHKON HEHTPAILHON
JoHe porosutibt. bosiee Meakue hubpHIB B LIEHTPE po-
FOBMLILI TPHIAIT GOABIIVIO THOKOCTh, NMOUIEPAKNBA,
TAKMM 0DPa3oM, LEJOCTHOCTL TKAHKM 1 B TO KE BPEMS
HE MCKIouas puck aedopmauun nocaeaneit, Koro-
Past MOKET BOSHMKHYTL, HAIIPUMEP, MPH PACTHPAHUH
ras [10],

B porosuiie uesopeka coaepRuTes 6oiboe Koamu-
HECTBO HIACTUHECKNX BOJIOKOH, 4TO 0DCCHEYHBACT CHOH-
TAHHOE COKPALLCHUE TKAHM B MOMCHT CHATHS HAIPY3KH
(cuanl pactskennst), Taknm o6pasoM, OHN YHACTBYIOT
B BOCCTAHOBICHUN NPEKHEH POPMBI POTOBULILI TTOCTE
AKCTPAOKYISPHBIX BOIACHCTBIIT, HATTPUMED TIPH MTPO-
BEACHUM arriadatnorHoi Tonometpun, MoMmumo Kos-

BECTHUK ODTANILMONOrnK 1, 2022
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JIAreHOBBIX H ACTHYECKHX BOJIOKOH CTPOMA POTOBHLIBI
BKJIIOYAeT BHEKJIETOYHBIIN (IMTPOTEOIMKAHOBLIIN) Ma-
TPHKC, NPEACTARICHHbIA MHKO3aMHHOITHKaHaMu, [lan-
HOE BELLECTBO, OKPYAAIONIEE KAXKI0e KOLTAreHOBOE BO-
JIOKHO M CKPRILIAIONICe BONOKHA MeKy coDoif, umeer
TaKoit Ke Ko3dihuimeHT npeioMaeHs, KaK v ILTaCTHH,
M 0DAaNAeT TAK HA3LIBASMbBIM TABISHHEM HaOyXaHMs.
Ono cocTarasieT 0Koo 60 MM PT.CT. H CTPEMHTCSH NpH-
BleYL BOAY B porosuuy. [pn HopmanbHoM dyHKIHO-
HHPOBAHHH IHIOTEIHATBHOrO fapsepa (MexXay cTpo-
MO H BHYTPHIZIA3HOM AWIKOCTLIO TIEPEaHEI KaMephl)
H METa0OIMYECKHX MOMI, a4 TakKe npu dpeKTHBHOI
paboTe SMHTETNATBHOTO Dapbepa CTPOMa NOLISPKHBA-
CTCH B OTHOCHTE/ILHO ASTHIPATHPOBAHHOM COCTOSHHH.
Iro BaxHb (hakTop Mpo3pauHocTH porosuust |11, 12].

buomexanuueckue CBOMCTBa POTOBHULIbI

AKTVAIBHOCTb HCCARAOBAHHS DHOMEXAHHYECKHX
CBOIICTB POroOBHIIEI OOYC/IOBASHA PSAIOM KIHHHYSCKHX
MOTPEOHOCTEIl, CBA3AHHBLIX C MOABICHHEM HOBLIX Me-
TOJOB M3VYSHHS DHOMEXaHHKH, HEODXOANMOCTBIO AHA-
FHOCTHKH M MOHHUTOPHHIA 3KTATHYECKHUX 3abonesaHuil
POTOBHIIL, ANEKBATHOIO BLIDOpA MapaMeTrpos Kepato-
pedpaKuHOHHBIX OTIePalHil, MPaBIILHONH HHTEpIpeTa-
unn nokasareaeit BIZL u. Kak caeacrsue. alekBaTHOIM
OLICHKH €0 VPOBHS 1 MOHHTOPHHIZ BO3MOXHOTIO pas-
BUTHA IMAYKOMHOTO NpoLecca.

MeTonst H3yueHHs DHOMEXAHHYECKHX CBOIICTB po-
TOBHIIBI PA3ICIAIOT CACAVIOUHM 0Dpa3oM: TeopeTHue-
CKHE (MaTeMaTHYECKOE MOICAHPOBAHKHE ), IKCIIEPUMEH-
TAIbHLIC (M3VHAIOT OHOMEXAHHUYECKHE CBOHCTBA H30/IH-
POBaHHON POTOBHIILI), KIMHHYECKHE (MPUMEHSAIOTCS
in vive) [13].

15 eaHHOro MOHMMaHNs DHOMEXaHHYSCKHX Xa-
PAKTEPUCTHK T71A3a 3TY TEPMUHOIOIHIO LIEAECO0DPa3HO
MPEACTABHTE MO AHATOMHYCCKOMY MPHHLMITY.

Vupyeocms, wiu 3aacmunnocts, pocosuubt (OT NaT.
elasticus — «ynipyruiis, ¢ Ip.-rpey. £La0vin — «TOHIO» ) —
3TO CBOMCTBO POTOBHYHOI TKAHH H3IMEHATH O0BEM HIH
(hopmy. OKa3bIBasi CONPOTHRICHIE B OTBET HA MeXaHNYe-
CKOE BOIACHCTBHE. H CAMOIIPON3BOIBLHO BOCCTAHARITHBATD
CBOM HCXOIHBIE NapaMeTpsl MPH NPEeKpatieHHH JaHHOTO
BAMAHHUA HE3ABHCHMO OT BPEMEHH €10 NPIIOKSHHS.

Baskocms pozoguust — CONPOTHRICHNE, OKA3bIBa-
MO€ TKAHbIO POTOBHIIbI, IBHACHHIO OTASALHLIX CJIOCH
0e3 HapylLeH st CBA3eH B CTPYKTYPE, 3aBHCHMOE OT Bpe-
MEHH,

Puzudnocme, wiu mecmrxocms, 21aza (01 Aar. rigidus —
«TBEPIAbIH, OUETIEHEbIH» ) — CONPOTHBICHHE BCEIO I71a3-
HOTO A0/10Ka H3MEHECHHIO (DOPMbI TPH BHEILHUX BO3ACH-
CTBHAX. PUMHIHOCTS 11332 3aBHCHT Kak oT DHOMEexaHH-
YECKHX CBOMCTB CTPVKTVP IJ1a3a (CKJIephl. POroBHLbL,
XOPHOMIEH, CETHATKH M T.1.), TaK H OT uX Mopdonoris,
a TAKKeS OT 00beMa 1T1a3Horo sdaoka n BIL [14].

lMepsoe ynoOMHHAHME 0 MEXaHHYECKMX CBONCTBAX
r71a3a Obifo CBA3AHO ¢ pa3paboTKoIT o TATEMOTOHOME -
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TpoB. [Tpod. A.H. MaknakoB CUHTa®, YTO «1IPH HOP-
MAIbLHBIX YCIOBHSX MHIHBIIYATbHbBIE KOACOaHUA B pa-
ANYCe KPUBHM3HBI POTOBHIBI COBEPUIEHHO HHYTOKHBI
B MEXaHHUYSCKOM OTHOIICHHUM», HE IPHHHMAY B pacyeT
TOAUMHY porosuls [ 15].

B nauane XX BeKa yueHbIe CTa/li MCCIeN0BaThL OHO-
MEXaHHYSCKHE CBOICTBA poroBuiibl. MHOXECTBO MaTe-
MATHYECKHX MOJeNeH W PAll SIKCMEPHMEHTANBHbIX HC-
CTIRAOBAHNI HE MOIJIH B A0OCTATOYHON CTENEHU COOTBET-
CTBOBATH XapaKTePHCTHKE POTOBHYHON TKaHH M 1aBajIH
D0abIION pa3bpoc nokasaTese.

Mpeanoxennniii Ix. OpuaeHsaibiomM NoOKazaTelhb
«KOMPOHUNEHT PHIHAHOCTH» AaBAN OOIBIIVIO NOrpell-
HOCTB NP OTKJIOHEHHH DHOMETPHYECKHX NapaMeTpoB
r1a3a (TONMIMHBL 1 KPHBH3HBLI POTOBHLIBI) OT CpPElIHecTa-
THCTHYECKOI HOPMBL 1 3aBucen o1 yposust BIL. Daa-
crotoHoMeTpHst, paspaborantas C.®. Kanwha. nozso-
J1SI71a M3MEPATL BEMYHHY 3iacTonoabeMa. Ee nosn-
UMOHHPOBAIH KaK MCCIEN0BaHKE peakiluy 0bonouek
rja3a, HO B OCHOBHOM OLIEHHBAIH PONb COCYANCTOTO
¢hakTopa 1 NPUMEHANH L5l AHATHOCTHKN [1ayKOMBI.
B 1978 r. JILA. TIunaTep 10Ka3aa, 9T0 ¢ NOMOUIBIO
7ACTONOABEMA MOXHO M3VYaTh PHTHIHOCTD F/1a3a,
HO 270 TIPAKTHYECKHE peKoMeHaauny Oulin copmy-
JMPOBAHB HEKOPPEKTHO. Pl pa3paboTaHHBIX MeTO-
AuK (ronorpadmueckas HHTephepoOMeTPHS, IIEKTPOH-
Has cneki-uHTepdepomMeTpus, MeTol (hoTOYIpYro-
CTH ¥ IP.) HE NPHMEHSINCH B INHPOKOH KIHHHYECKOI
NMPaKTHKE, HO CIIOCODCTBOBATN PA3BMTHIO HOBOTO Tana
B H3VUYCHHH OMOMEXaHUKH POroBHlibI HA MHPOBOM
yposse [ 16—19].

B nocnennue roan B KIMHMYECKOIN NMpakTHKE
15t OLIEHKH BA3KO3JIACTHYECKHX CBOMCTB POTOBHIIBI
AKTMBHO MCHONB3YVIOT ABYHANPABICHHYK MHSBMOAT -
NAaHALMIO, BHINOIHAEMYIO C oMol npidopa Ocu-
lar Response Analyzer (ORA) upmsi Reichert (CLLA).
[Mpornbasick BHYTPL MO BO3ACHCTBHEM BO3AVIIHOIM
CTPYH W BO3BPALIAACH K NEPBOHAYATEHOMY NOJOKE-
HHIO, POTOBHIIA ABAX B MTPOXOINT CTATHIO OTHOCHTE b~
HOTO VIUIOIISHHS, TIPH 9TOM ONpEACiseTCs BeJAMYHHA
JapieHnsA B o0enx Toukax anmanauui. Ha ocHosa-
HIUM 3THX JaHHBIX PACCUMTHIBAKOTCH nokasarens BIL,
Oan3KHil K TAKOBOMY 11pH ToHOMeTpH# no Nonbavmany
(Goldmann-Correlated Intraocular Pressure. 10OPg).
M POrOBMYHO-KOMIICHCHPOBAHHOE, T. €. HE 3aBuCslilee
OT DHoMexaHnyeckux coiicts porosuis, Bl (Cor-
neal-Compensated Intraocular Pressure, |0Pcc), a Takxe
1183 NapaMeTpa, OTpaxatounx GHOMeXaH HIeCKHe CBOi-
CTBA POTOBHUbLL (hakmop pe3ucmenmuocmy poroBniibl
(Corneal Resistance Factor. CRF), xapakrepusyoummii
€¢ YIIPYTHE CBOKHCTBA M MPSIMO KOPPEAHPVIOLIHIT € €€ To-
WIMHOI, i pocosuqnwit eucmepesuc (Corneal Hysteresis,
CH). xoTopslil oTpakaeT CocOOHOCTh POTOBHIIL 110-
TJIONIATE IHEPTHIO BOAYIIHOIO UMIYIIbCA, T.€. €€ BA3-
Ko3MacTHyeCcKne cpoitersa [20, 21].

B o1e165H0 ony&IIMKOBAHHLIX PadoTax HMEIOTCs Coe-
JIEHUA. YTO NPH PsLie NATONOIMiH, TAKHX KaK 3HIOTEAN-
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ansiag auctpodma Qykea (21, 22|, xeparokonye |21, 23],
MHOMNMSA BLICOKOH crenexn [24]. raavkoma [21. 25], co-
CTOSTHHE NOC/e KeparopedpakiiHOHHBIX onepaumit |26,
27] v kepatomnacTuk |28, 29|, HabmonaloTes H3IMEHEHHS
DHOMEXAHHYECKHX CBONCTE POrOBHILLLI, BEAVIIHE K CHH-
xenuio nokasareias CH. bosiee Toro. naHHbii nokasa-
TEAb UTPACT KIIOYEBYIO PO/ib KAK B PAHHEH IHATHOCTHKE
T7IaVKOMBi, TaK ¥ B IPOrHO3HPOBaHHH €€ NPOrpeccHpoBa-
HMS, B TOM 4HCAE Ha (DOHE pasHBIX METOA0B AeucHuA [30].

Kak ynoMHHan0Ch Bbille, CYIICCTBYET BbipAXEHHAA
paanMocsass Mexay CRF u tonumHoit porosuiet [31].
CRF cHMXeH y NALMEHTOB C KEPaTOKOHYCOM M T10CTe
JIA3EPHOTO KEpaTOMHIe3a, TAK Xe KaK M TONIIHHA Poro-
i [32]. Ha dore Howenus konTakTHbIX auH3 CRF
MMECT TCHIICHIIMIO K TMTOBLILICHMIO B MPAMOii KOPPEasliny
C VBEIIHUSHHEM TONIIMHLI POTOBMIILI M3-3a oTeka [33).
Ha anopossIx 11a3ax TAKXE OTMEHaeTCs npsMasi Koppe-
JIALMK 3THX NMOKA3aTescH, TOIa KaK NpH 3HAOTEIHATb-
Hoi auctpodun POykca BrisiBICHA 00paTHas 3aBHCH-
mocte CRF o7 TonMHEL pOrOBHLIbL B LeHTpe [22].

H3BecTHO, YyTO BHOMEXAHHYECKHE CBOHCTBA POro-
BHLIBI TOTCHUHATBHO RIHAIOT HA TOYHOCTh H3MEPEHHHA
BII. dansnsie 10Pg, Kak npasuio, 3aBbilIcHB ¥ TIALIHCH-
TOB C TOJICTO#H POTOBHIIEH M 3AHHACHB! ¥ OOJILHBIX C TOH-
KOIf poroBuueit [34).

Mexay TonumHoi porosutist 1 BI' cvinectsyer He-
JIHHEITHAS B3aHMOCBA3L, KOTOPask MOKET Pasanvarbes
KaK B 310POBBIX 171a3aX, TaK H MPH PasIM4HONH XPOHH-
yeckoi natoaoruu [35). buomexaHuyecke CBOICTBa
(udpo3HOIT 000I0YKN [71a3a NVYILE XaPaKTepH3VIOT Mo~
MPaBKy K anmniadauoHHoi ToHomeTpi# [36, 37].

MeToAbl HccaeAoBaHMS BHYTPHIAQ3HOIO
AaBACHHUA

MeTonst uamepenns B/l ycaoBHo pasaensor Ha an-
IUIAHAUHOHHbIE (MPeaANoIaranine YITORIeHHE KOHTaK-
THPYEMOI MOBEPXHOCTH) H MMITPECCHOHHBIE (OCHOBAH-
HbIE HA BAABICHHUH MOBEPXHOCTH B 30HE KOHTaKTa) [38].

Camuiil npocToil 1 00IENOCTYIIHEIH cocod AHa-
THOCTHKH O TATIBMOTOHYCAa — MeTOd OHMaHVATBHOM
nanpnaiyn. JdaHHas TEXHUKA 1aeT OPHEHTHPOBOYHYIO,
HO A0cTaToHO HHpopMamiBHY oneHKy Bl Crenens
TUIOTHOCTH CKJIEPbl YCTAHABIHBASTCH NYTEM HalaBIuBa-
HUS Ha Hee NAIBLAMH Yepe3 BEPXHEE BeKOo.

CoBpeMeHHbBIC «POTOBHYHbIS®» METOANKH TOHOME-
TPHH TMPEANOAAraloT KOHTAKT TOHOMETPA € UEeHTPaib-
HOIl — Hanbonece peryaspHoii no hopme — 30HOI poro-
putist. [Tpy Bo3aeiicTBHH Ha nepndepudecKue V9acTKH
OHoMeEXaHMYeCKHil OTEST MeHee cTabuaeH u B Bobiuei
CTSTNEHH 3aBUCHT OT WHIMBIIVAIbHLIX CBOHCTB POro-
BHLIbI ¥ VAQICHHOCTH OT LICHTPaibHOIT 30HbI [39].

TMpn annaaHauMOHHON TOHOMETPHH BO3MOXHBI
NIBA MONIXONA K OLEHKE B3aHMOICHCTBHS TOHOMETPA
C POTOBHLECH; HCNOJAb3OBAHNE MOCTOAHHOI MacChl
C M3MEPEHNEM 30HbI anTuiaHauni (Tonomerp Makua-
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KOBAa) WIH ONpeac/icHNe CIIL BOIASHCTEAA, HeoDXo-
OIHUMOI LTSl JOCTHACHUS ONpeacieHHON (3a1aHHON)
¢opmbi noBepxHOCcTH (TOHOMeTp onsamaHna, Bec-
KOHTaKTHbI ToHoOMeTp). B Poccnu 1as u3mepeHns
BI'/l naubonbinee pacnpocTpaHeHHe NoAVIHA TOHO-
meTp Maknakosa ¢ rpysom maccost 10 r [15]. Tpu To-
HOMETPHM N0 [OAbAMAHY N3IMEPACTCH aNTIaHALHOH-
Has CIUla. HeoDXOoaMMad IS CO3IaHHS 30HB! CTUTIOUIH-
panus auamerpoM 3,06 MM (romansio 7.3542 mum?).
B 3apyOexHOil npakTHKE JaHHBIA METOI TOHOMETPHH
SIBASIETCS «3070ThiM CTaraapTom». [1pn GeckoHTaKT-
HOI MHEBMOTOHOMETPHH ANIMJIAHALNIO POTOBHIIE! 0De-
CNIEYHBAIOT KPATKOBPEMEHHBIM BO3AYHIHBIM UMIIVIb-
COM. a ONTHYECKHE JATYMKH PEIrHCTPHPYIOT HIMEHe-
HHe (POPMBI POTOBHIILL.

Hcnoap3oBanne KOHTAKTHOIO ToHOMeTpa Tonopen
XL 3a cyeT MeHblleH TOBEPXHOCTH COMPHKOCHOBEHMS,
gyeM y ToHoMeTpa [oabaMaHa, NOAXOANT LTS H3MEPEeHHA
NARICHHA V TALHEHTOB ¢ HEPOBHOM porosuueit. TpaHe-
nanbiedpanrbHbie TOoHOMeTpH (ToHomeTp TIu-01 dia-
ton) MO3BOAAIOT NTPOM3BOINTE H3MepeHHs yposHs BI/L
Yyepe3 BepXHEee BeKO Y NaLHeHTOB C NaTolornyeckumu
COCTOSHMsIMI poroBuiiss [40].

KonTtypHas nHaMw4ecKas TOHOMETPHSA C TOMOLIBIO
npubopa Pascal npeanonaraer UCnoabL30BaHUE OQHOPaA-
30BOTO HAKOHEYHHKA, KOTOPAIH NPHKIAILIBAIOT K UEHTPY
POTOBHLIB MALHEHTA CO C1a0biM MOCTOSHHBIM YCHIHEM.
Vposens BI'Z1 uaMepsioT ¢ NOMOLILIO MbE30JaTYHKA
BHYTPH HaKOHeYHMKa Mpudopa. npH KOHTaKTe oOpasy-
OIS0 eAMHAIIT KOHTYD ¢ porosuieil. JaTtuuk reHepu-
PYET 7eKTPHYSCKHIH CHTHAN, nponopunoratbHbiil BILL
OTrHYHeM OT APYTHX TOHOMETPOB SBASCTCH OTCYTCTBHE
anmniaHaluy, NO3TOMY CBOICTBA POFOBHIIL TEOpPETHYE-
CKH HE BINSIOT HA NOKa3aHusd Npubdopa. HO BCe Xe AaH-
HEI npouecc usmepenus BI1 caroxen, tpedyer aHe-
cTe3uH 1 601ee UTNTeALHOrO BpeMeHN Hameperus [41].

Jl100ble MAHHITYASLIK. MPY KOTOPBIX OCVILIECTRIA-
eTCH AaXe MUHHMATLHOE BO31SHCTBHE Ha POTOBHLLY, MO-
TYT 0Ka3aThcA HeDe30nacHBIMH IUIA 11a3a. TakK, KOHTaKT
POTOBHLBI ¢ pabO4eiT TIONIAAKOH TOHOMETPA HECET PHCK
BO3HHMKHOBEHMS MHKPO3PO3Hii C MOCASAVIOMINM HH(pH-
unposaHieM. Mcnoib30BaHie aHeCTETHKOB, CIISLHATb-
HOTO0 KpacHTe s 1 Ae3HH(HIMPYIONIHX MTPENapaTos He-
AKeJIATENILHO NPH KOHBLIOHKTUBHTAX ¥ NPOTHBOMNOKA3aHO
NpH BATHYHH KaKOIi-THO0 NaToI0rHH POrOBHIEL.

B nocnentiee BpeMsi pacTeT MHTEpeC K pa3padoTke
HOBBIX IPUOOPOB 1 MeToa0B M3MepeHus B, obaa-
NA0UIMX MHHHMATBHOH HHBAa3HBHOCTBIO H He Tpedyio-
UIMX TpUMEHeHNs aHecTe3HH. [TpHHIHNHATLHO HOBbIE
METOIbI TOHOMETPHH NMO3BOJIAIOT YMEHBIIHTE BIHAHHE
OHOMEeXaHHYSCKHX CBOIHCTB (hnOpo3HOI 0DONIOUKH raza
Ha M3MepseMble NoKasaTtean. ToyeyHas KOHTaKTHAsA TO-
HoMeTpHA (cepus ToHOMETpoB Icare. @uHASHINS) Npel-
MOJaraeT YMeHbIICHHE MeXaHHYeCKOro Bo3aeiicTeus
HA POTOBHIIY 34 CHET OLICTPOroO «OTCKOKa» MHHHATIOP-
HOTro HaKoHeuHnKa. Mamag macca (26,5 Mr) 1 onTHMaIb-
Has ckopocTs (0.3 M/c) nepeMeie s HAKOHEYHHKA No-
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IBOAKIOT OnpeneanTs yposens BIL npakmivecku Ges ua-
MeHeHst hopMB poropiiist [42].

[Mposenen pst uceaenosanmnil, B KOTOPBLIX CpanHi-
s pesyarrarit asmepennit BIZL ¢ npumenennes leare
it seronom TopomeTpunt 1o Foawavany. B Hekorophix
HCCALNOBAHMSX OUCHHBUIHCE JABHCHMOCTDL PEIVILTA-
To8 ToHOMeTpui o1 LITP, ¢e nepenocumocts 1 Gezonac-
HOCTL. TOHOMETPHS ¢ NOMOLLLIO [eare XOPOLIo fiepeHo-
CHTCH, HE BhUILIBAS STHTSHAILHBIX 1eheKTOR POTOBILL
W AHCKOMBIOPTR, 11 MOKCT CHIFTATICH HATEAHON AbETep-
satueol wmepermo BIL no Fonkamany ans naumes-
TOB € HHAKIM H CPEIHUM AnanaionoM HaveHun BIJL
OAHAKO V GOILHBIX C BLICOKMMH JHAUCHUAMI BI aan-
HBIE HIMEPEHNI T10X0 KOPPEIHPOBLTIE C PE3YALTATAMIL
ToHoMeTpiit o Fontavany [43]. Pst nHOCTPAHHBIX dB-
TOPOB OGLACHAIOT 310 BOALLICH JMHUCHMOCTBIO HIMEpe-
Hui BI npuGopom Icare ot LITP [41, 43).

[Mossterne BIL nponexoanT peryaspmo rocne
FHAOTEAMLILHON KEPATONAACTHRH ¢ TPAHCHAANTA-
et accuemerosoft membpanint (Descemet membrane
endothelial keratoplasty, DMEK). B oxnom w3 neeae-
nosannit oueHnsanocs sansune LITP wa BI'L nocae
DMEK. Mamepenne nposoaniocs ¢ noMoibio 6ec-
KOHTAKTHOH MHEBMATHMCCKOR TOHOMETPH I, TOHO-
METPHI ¢ HCToAb3oBaAHHeM npuGopa lcare, anmiana-
HHOHHOI TOHOMeTPUN ToNRAMAHA It AHHAMHYECKOH
KOHTYPHOIH TOHOMETPHI NALMHEHTAM 10 ONEpaLiiu,
a 3atem wepes | i 3 mec nocne DMEK. Xorts touo-
MeTpust 1o FoABAMAHY perncTprpoBatn npuban3mn-
TeABHO cTadiabHbie sHaverns BIZL, ocratshue me-
TOAL HMEAH TEHACHIMIO AEMOHCTPHPORATL Hojtee
swcokoe B nocae DMEK, wem a0 oneparusioro
syetiarensersa. Yepes 3 mec BIL wsmepennoe nHen-
MOTOHOMETPOM ¥t fcare, SHAUNTEABHO KOPPEAHPOBLIO
¢ LITP. Tem He MeHee BCE METOIL BHIABASAM NOBbLI-
menne BI/L so spemMs nocaeayiomero nocaconepaum-
OHHOrO HADMIOACH IS, YTO TPESOBWIO THNOTEHINBHOMN
Tepanuu. Takum obpaszowm, wsmeperine Bl no onepa-
tun nodepes 3 mee nocie DMEK caeayer ocyuiect-
BAATH MTHEHMOTOHOMETPOM 1K ¢ nomolbio leare,
i HenocpeacTseno nocie DMEK — tonomerpom
lonsamara [44].

AHATNS CPABHHTEABHBIX HCCACIOBAHI KOHTPO/IL~
HOH TPYNNLL NUHEHTOR ¢ HOPMUTLHBIMI THAYEHISM I
BI'1 noxasan, 4ro pesyisTarsl HIMEPEHMIT € NOMOUILIO
roHoMeTpon Icare ut Tono-Pen GuutH SHAMHTEIBHO BLLE
[0 CPasHeHMIo ¢ TonoMerpieit no Noawamany. Oanako
[PH CTAHIAPTHON CPCAHEN TONUIHHE POrOBHIIL HCMON b-
sosanune Tonomerpa Icare uan Tono-Pen aasano set-
COKYIO TTOTOKHTEABHYIO KOPPEAALINIO C TOHOMETPHEN
no Moabavany. Mexay ux peayasrarami He 66110 Beco-
MO pasruu [45].

OTHOCHTEABHO TOMHOE DIPEACAEHHE HCTHHHOTO
BT BOIMOAHO TOALKO METOIOM AIPSMON (MAHOMETPH-
YECKOR) TOHOMETPMM ¢ KATeTepHIamedt nepeaneit Ka-
sMepul raasa. [Tpoune METOaL PErHCTPUPYIOT MoK M-
TEAb TOHOMETPHH, WiN TonoMerpuyeckoe BIL (Pr).,

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

TMOCKOALKY MPRUIMT ACHCTENS SOABLLIMHCTBA TOHO-
MCTPOB NPCANOANIAET B PAUIHHMHON CTCNCHM BBIPAKCH -
HYIO ZCPOPMAIHIO POTOBILLE, BAPHABEALHOCTH MMCHHO
€¢ CBONCTR (PHIMAHOCTH, KPHBIIHEL M TONMHL) OKa-
IBBACT WINAHRE HA OKasaTeas P,

Bosibuman cepiit HECACA0BAHHIT MEPBOi NOJOBITHL
XX B, OCBAIHEHA MIHOMETPHYSCKOMY HaMepeHino BITJL
W U3YUEHHIO €10 3RBMCHMOCTH OT KPOBOOGPAICHHUS, HH-
HEPBALLHM, BOZACHCTRMS (PHIHUCCKMX (DUKTOPOL B XIIMM -
HECKHN BelecTn (1eKapers),

B2016 1. n ®IBHY «HHH miasnmx Gonesneiis Guu10
PaspabaTaHO YETPOHCTBO VIS MPIANIHEHHOTD NPAMOTO
mamepenns B 8 nepeanedt kasepe maza. OHo onim-
YASTCH OT QHIIOTOB HECOKOH TOMHOCTHIO OJYHACMBIX
pe3vabTaron (norpenHocts 0,125 mm pr.cr.), Huikoit
HHEPTHOCTRIO (OOYCAOWICHO HETOTBIOBAHHEM MITHI-
MATEHOTO O0BEMA KWIKOCTH B CHCTEME ), BHCOKIM Bpe-
MEHHLIM paspeiieHnes (vactora nameperns 1000 Fu)
M VIOOCTBOM HCIOILIOBAHMS (KOMIAKTHEI IPTOHOMMY -
HBH 213aHH) ¢ BOIMOKHOCTLIO online-KOHTPOUs ¢ 1o~
CACAYIOUIHM AHATHIOM NOIYHECHHBX TAHHBIX (COCUHUTL-
HOE NIpoTrpaMMHoe obecrieverne) [46, 47).

3axaouenue

Hit cerossimil 4¢Hs NMEETCH MHOTO PALTHYMHEBIX
verpofters wis wamepennst BIZL boasumuerso conpe-
MEHHBIX MCTOA0R OPTWILMOTOHOMETPII (AnTIaHaLK-
OHHBIC, UMITPECCHOHITKE W TPAHCDHTYPAIINOHHBIC) sif~
JSHOTCH TPAHCKOPHEUTHHEIMI, TIPOHZBOASLIHMI HIME-
perne BIZ uepes porossuny. Mostomy s nepayio ovuepeis
HEOOXOANMMO YUHTHIBATL DHOMEXAHIUCCKIE CHOHCTRA
i Tomuny porosuust. MNogwiernie npndopos ORA no-
IBVIACT OCYIeCTRASTE Hamepenne BT ¢ onpeaeaenienm
M YHETOM OHoMeXannecknx nokasareaeit. Pesyibrar
HIMCPEHNIL, DHIOIHCHNBIX TOHOMETPOM lcare, nokassi-
BAKOT NPHEMJICMOE COOTBETCTBHE 110 CPABHEHIIO © N~
NOALIOBAHUEM TOHOMETPHH O FOARIMANY; MeTO COo-
MOCTABHM M € KOHTYPHOH JIHHAMMYCCKOI TOHOMCTPHER,
KOTOPAs TAKAE JAeT MOJOKHTENLIYIO KOPPEIALHIO pe-
IVABTATOR, HO REASCTC BOACE CAQKHON B HCTIONMHEHIM,
TPEOYET NMPHMEHCHMS HHECTEIHH i DAIBIICTO BPEMCHN
HIMEPCHIS.

Ha ocHosanmm anamnaa cobpaHubiX IaHHLIX AHTepa-
TYPLL MOAHO YIHEPAIATL, W10 3mepenne BT ¢ nomo-
Lo ToHOMETpa [care suasetes HanbOACe PALTHOMLT -
HEIM MCTOIOM I KANHMYECKON NMPaKkTike odraismo-
JIOTQ [P MIVICHIN COCTOSHI OCTE KEPATOINCTHRN.

C yueToM MHOTOOOPAIHA COBPEMCHMLIX METOR0N O+
TUILMOTOHOMETPHH BOIHHKACT HEODXOIMMOCTL Bhisi-
JEHHA HANDOEE ONTHMAILHOIO M2 HUX B COOTHETCTINM
C AaHHBIMI NPAMOIT HHTPAKAMEPAIBHON MAHOMETPHN
MPH TATONONHMCCKHX COCTOSHMAX POTOBULIE 10 W 110~
CAC KEPATOIJIACTHEM,
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Mukponepusmerpus (MIT) kak meTton pyHKuHO-
HANTBHON JIHArHOCTHKH CBETOYYBCTBHTEIBHOCTH CeT-
YaTKH B COMOCTABICHHN CO CTPYKTYPOIT KOPPECTIOHIH-
PYIOHIHX YHAaCTKOB IJ1a3HOTO IHA NPHMEHALSTCS B odiTaib-
Monoruu Soaee 10 aer.

BhICOKIE 4YBCTBHTEILHOCTD M CHEUMHYHOCTS HaH-
HOTO METOAA NOATBEPXAAIOT er0 3 HEKTHBHOCTD B Bbl-

78

SIBNICHUN Ne(EKTOR 101t 3peHUs Pa3TudHONH JOKaIH-
3aunn. Texaugeckue ocobenHocTn MIT nossoasior
Ka4eCTBEHHO M KOJIHYSCTBEHHO OLEHHBATE HE TOJIBKO
CTPYKTYPHO-(DYHKUMOHAIbHEIC XaPaKTEPUCTHKH T1as-
HOTO IHA, HO M MoKa3aTeaH cTabuabHOCTH (hHKCalnu,
3a nocienHee aecATHIETHE Kak B Poccuu, Tak M 3a py-
DexoM ObLTO HAKOIUIEHO HEMATO CBEACHMI M pe3yibia-
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TOB [IPUMEHEH IS LAHNOTO METOLA NP PAXTHYHBLIX 3200~
JEBAHMSX CETHATKH W 3puTeabHoro Hepsa (3H). Takiwm
obpasom, 060BIICHUE JICCHTHACTHETO ONBITA IPHMEHe-
Hust Metoaa MIT B ohranbMonornm u ero aibHelimx
NEPenekTHR B PAMKAX 0030pa INTEPaTYPhi ARIHETCSH K-
TYaILHON 3auaveit,

UcTopus co3aanns meTosa
MMKPONepumeTpuu

Manavansio, B 90-e roast XX B., noJyueHHe KApThI
CHETOUYBCTBUTEALHOCTH CETHATKI, MHTEPIOANPOBAHHOI
HA KOPPECTIOHANPYIOUINE YHACTKH [Ia3HOIO AHA, 11po-
BOJAMIOCE € TTOMOLIBIO CKAHNPYIOLICTO Aa3¢pHOro od-
rajssmockona (CJ1O). Tak F.J, van de Velde n coast. [ 1]
B 1990 r. nenoaszosann CJTO ¢ nepecoHaibHbLIM KOM-
MLIOTEPOM [UTsl PaspabOTKM METOLOB CTATHHECKOH MU~
kpornepumerpun (MIT). B nybankaunn 1997 r, [2] He-
MELIKMMM HCCTTE0BATEMI ObLIO TIOKAJAHO, HTO pasMep
CHENOTO MATHA 3ABHCHT OT TOMOrpad i AMCKa 3pHTe/b-
Horo Hepsa (JI3H). Buuio yeraHoBACHO, Y4TO IIPOMUHM-
PYIOLIAST HASATBHAS YACTh MEPHIANMUISIPHOIN CeTHATKH
obnanaet Gonee HUIKNMH MOKAZATENSIMM CBETOMYBCTBH -
TEABHOCTH 10 CPABHEHMIO ¢ BUCOUHONM. QuHAKO 1aH-
HbI aherT MOKHO HADMIOAATE JHILL [TPU [TPOBEIE-
HUM TECTUPOBAHMS € MCTIONB3OBAHNEM CTUMVIIOR Pa3-
mepom Goldmann 11 1 6oaee, TTo MHEHUIO aBTOPOB,
AAHHBIC HADMIOACHUS MOTYT OTHOCHTLES 1 K 1TaTONOT =
HECKMM CKOTOMAM.,

Tem ne menee, no muenuio A.b. Jlncoukunoi
n LA, Huuunopenko [3], MeToa, npu KOTOpoM He-
noabsyercs CJ1O, uMeeT psit CyLIeCTBEHHBIX HEA0CTAT-
KOB: HEBO3MOXHOCTh NPOBEACHUS NepUMeTpuy «besoe¢
Ha O6esoM» (0BCACAOBAHNE TIPOBOJNUTCS TONBLKO B UH-
(DPaKpacHOM CreKTpe HANYUeHIs), OTCYTCTBNE BuIDOpa
TECTUPOBAHMS B PYYHOM PEKUME ¢ 3aMaHHBIMM Mapa-
Merpamu erpaternun,. Kpome Toro, nposenesune Tectm-
popauus ¢ nomoiubio CINO Gu0 TPYILOEMKMM, A 1ua-
rHOCTHYECKOe 0D0PYIOBAHNE JOPOTHM B 0OCITYKINBA-
Hui, Takum oBpaszom, s XXI B, npoussoacrso CJ10 6si10
NpeKpaleHo.

B 2005 r, rpynioft epporieicknx yaeHsix Obi1 paspa-
Boran Metoa MTT, npu co3nannm KOTOPOro Heao0CTaTKi,
npueymmne CJIO, 6uuin yerpanenst. Hosutit Mmeton 06-
JIAACT COBEPLICHHBIMI (DYHKLMOHATBHBIMI XapaKTe-
PUCTHKAMM, B TOM UNCIIE BOZMOXKHOCTBIO POBEICHMS
00C/HENOBAHNS € MOCTOAHHBIM OTCICKHBAHNEM TOMKH
(PUKCALMM B PEXKUME PEAILHOIO BPEMEHI, 4 TaKxkKe
(PYyHKLUMEH HATOKEHMS MOAYICHHON B rnpolecce Te-
CTUPOBAHMUA KAPThl CBETOMYBCTBUTEILHOCTH CETHATKH
Ha userTHyo undponvio hororpadinio raastoro aua [4].
Kpome toro, meton MIT otinuaeres BLICOKOI BOCnpo-
H3BOLHMOCTLIO TTOJIYYEHHBIX Pe3y/ILTATOBR, TAK KAK (PYHK-
LS ABTOMATHYECKOrO [OBTOPHOIO NCCICAOBAHMS [10-
IBOJSICT ONPEACSATE MOPOL CBETOMYBCTBHTEALHOCTH
CeTUATKI B TEX XKE TOUKAX, YTO M MPH NEPBUHHOM 06-
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caenosarn, Meroa MIT ommuaerest npoctoroii n 6ut-
CTPOTON BBITOJHCHUS TCCTHPOBAHMS 110 CPABHCHITIO
¢ rectuposatuem npu nomotun CJO, yro cnocobeTBo-
BA/10 €10 HMPOKOMY PACITPOCTPAHEHIIO B INATHOCTHY e~
CKOI O TabMONIOIHK [UTS peLeH s PsULa 3ajad,

ObAacTM npumeHenns metoaa
MUKpONepumeTprn B 0hTaAbMOAOTMK

Boicokmit yposeHs AMarHocTHKN (hyHKIUHOHAILHOIO
COCTOAHMS CETHATKN ONpeIe/n ps odaacreit ero rnpu-
MCHCHMWS,

Maryaspuas namoarocun

B neenenoBamsx poceuitckux 1 3apyoeskHbIX yue-
HBIX [ 57|, nocsseHHBIX n3ydeHuio 3abonesaHmnii ma-
KYJIPHOI 30HBI CeTHATKY, ObLTA IOKa3aHa AHArHOCTI -
yeckas teHHoers Merotta MIT, Tak, 8 pabore O.b. Kie-
IHHUHOM 1 coant. |8] Briepsbie GbLIM OUEHEHbI HCXO/LLI
XUPYPIHHECKOTO BMELIATEALCTBA PN MANOTIATHYECKOM
MaKy/IpHOM paspuine Metogom MIT. Buuto onpeneneto,
YTO Y MALHEHTOB ¢ MAHONMATHYECKUM MAKY/ISPHBIM pad-
PLIBOM UMEETCH CHCTEMATHYECKAS JOKAIN3ALIMS HOBOH
TOUKHM (DHKCALLUK B BEPXHEM M BEPXHEM JIEBOM CEKTO-
PaX M0 KPawo paspbiBa, 3aKOHOMEPHOCTH (hOpMHUpORa-
HUSE KOTOPOIT HE CRUBAHBI CO CTPYKTYPHBIMH 1 (hYHK-
HHOHAABHBIMI MOKasaTesiMu, TTpit 5TOM KOMITIEKCHO
MPOrHOZUPOBAHNE PE3YJIBTATOB XMPYPIHYECKOTO JIeve-
HIS MAKY/ISIPHOTO pa3pbiBa, OCHOBAHHOE Ha J00Tepali-
OHHOM OTIPEAeNIEHNI CTPYKTYPHBIX I (DYHKLIMOHAIBHBIX
nokasareseit, No3poJIseT MPOrHO3NPOBATE AHATOMIYE
kit 1 pyHKUMOHANBHBLIH adhekT onepaumin ¢ ToHHO-
eThio 10 81,8:+4,2%. B apyroit padote [9] asropami 6bL10
MOKA3AHO, 410 GOPMHUPOBAHME MAKY/ISIPHOTO Pa3phiBA,
onpeaeasiemoro npu MIT, npoucxoanT seaencTsme no-
BPEKACHIA HEliPOCEHCOPHOTO IMUTEANA MAKYISPHON
JOHBI CETHATKH, YTO MOATBEPKAACT LEHTPAALHYIO JIO-
KaJIM3aLiio npouecca.

[To nannpim B.A. Conomuna u coasr. [10], v Beex
MALMEHTOB ¢ BAAXKHON (HOPMOIT BOIPACTHON MaKVIIsIp-
Hoft nererepaunn (BMI1) coeTouyBeTRUTEALHOCTE CeT-
HaTKH MaKYSIpHOIL 30H LI Obta cHmkena. Taknm o6pa-
3oM, MTT B couerannn ¢ ayroduioopecueHUmnei snaseres
APeKTHBHBIM HEHHBASHBHLIM METOIXOM OLICHKH H3Me-
HeHUit hoTopeenTopos, PeTHHAIBHOIO NMUIMEHTHOTO
AMUTENAUS U XOPHOMIAEH. DTH JaHHBIC MHDOPMATHBHBI
JUISL TIPOTHO3A OCTPOTHE 3PEHMSE TTPH JICHCHHM BAAKHOT
(hopmul BMIL ceryarkn,

Juabemuneckan aneuopemunonamus

Odrranpmosiornyeckne acnekrst npobiemet caxap-
Horo auadera (CI) 2-ro Tura cesi3ambl ¢ BLICOKOH va-
CTOTOM ero rnasubx rpospaeruit [11], Auabernuecknit
Makyisipubiit orex (JIMO) sipasiercs seayiueit npum-
HON CHUAKCHUS LEHTPATLHOTO 3PEHNS 1 HHBATHANIALIH
SN TpyAococoBHoro sospacrta, crpanatomnx CI [ 12].
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o navnnim neeaenonanng WESDR (Wisconsin Epide-
miological Study of Diabetic Retinopathy) [ 13], npu ain-
TenbroceT 3adonesanns CI epbiue 20 jer peruHonarms
pustasierces B 80—100% cayuaes, npu arom JAMO pas-
pusaercs y 29% naunenros. C nosouibio MIT Gsuim pri-
SABACHBE (DYHKLUMOHMIBHBIC HAPYIICHMS TIPH PASIMMHBIX
CTCMEHIX MARYISPHOTO OTeKa 1 apekTs mepHoro i/
W JICKAPCTBEHHOTO BOIEHCTINS HA MAKYIAPHYIO 30HY
cervarkn, K. Okada n coant, | 14] panee 6Guia nokaszana
p3anMocss3n pesyapraron MIT ¢ octporoit spenis n ron-
LIMHOM CETHATKH 1O AAHHLIM OITHUECKOI KOrepeHTHOM
Tomorpaun (OKT): sriocneacTsumn nony ueHHbie 1am-
bie Opuin noarsepxacist XL, Yang w coanr. [15]. B pa-
oore S. Vujosevie i coant. | 16] Takxe noauepkunactcs
paxuoe snaverune MIT B npornosuponannm ynkumo-
HWILHLIX Hexoaon JIMO.,

Mo aarnwm JILK, Moweropoit u coant, [17], y na-
tnenton ¢ CI 1-10 THIA ZOCTOBEPHOE CHUAKCHHE Cpell-
HEH CBETOBON YYBCTBUTEABHOCTH UEHTPpaNLHON 06s1a-
CTH ceTHaTKi 1 nokasareist K (KojanieeTso Touek rnar-
TEPHA € MYBCTBUTEALHOCTHIO HIAKE 24 1B) nabuonahocs
IPU HPOTPECCHPOBAHIN ANADETHUCCKOH PCTHHONATHI
(p<0,001). Moncuer sunauennit nokasarens K npons-
BOANACH 110 PEIVALTATAM HTOTOBON KapThl NaTTEpHA,
[Tpn npopenernn ROC-anannsa BuIsiBACHO, YTO 3H-
uenus nokasarens K 6ossite 3 en, n/unm cpeareil cpe-
TOBOM MYBCTRUTEALHOCTH MeHbiue 25,8 1b mMoryr cum-
TATHES TTOPOTOBLIMI LISt BLIOPAHHLIX napamerpos MIT
HIPHMEHATLCH C LEIBIO CKPUHNHTA AnabeTHIecKkoil pe-
THHOTATHN,

Bumpeopemunwmmn namoajocun

MIT BBITOAHATCH € LEABIO OLEHKN TPOTHOCTHYIC-
CKOTO SHAYMEHUS CBETOUYYBCTBUTCALHOCTH CCTUATKI 110 1
NOCIIE MPOBCACHHSI BHTPCOPETHHANBHBLIX Orepaunit, Tak,
o MueHno X. I Taxunam w coanr, [ 18], npumenenme
MYJIBTHMOAUIBHOIO TOAXOIA B OUEHKE COCTOSHIS BITPE-
OPETHHAILHOTO HHTepdheica PN MAKONATHYHECKOIT D111 -
PETHHANLHOI MEMOPaHE, BKIIOYAIOMETO MYJILTHCTTEK-
TpatbHoe neeneaosanue i pexnme MultiColors(ouenka
PACTIPOCTPAHEHHOCTH MPOIHGPEPATHBHOTO MPOLIECca),
OKT ¢ anrnorpapmeit (OKTA) B pexknme «n Faces (tou-
HAs JTOKIH AL TTOBPEAACHUIT PETHHAILHBIX C10CB) 1
MIT (ouenKa KauecTna 3peHms i BIMSHUS Ha HEro mpo-
JMEPATHBHOIO (IpoLecea), No3poanIo Tounee andde-
PEHLMPOBATE CTaAnK 3a00/1€BAHKS 1 Pa3pabOTATL KApTy
BUTPEOPETHHANLHOTO HHTepdeiica s Buidopa TAKTHKK
JICUCHMS W TIAHA MATOTPABMATHYHOTO XHPYPIHIECKOTO
BMELIATEILCTRA,

Huskan ocmpoma spenus, 6 mom wucae
NPl 2AaYROMAMOINOI HEUPOORMUKOnamuu

MIT npuMensieTest wisk onpeacaeHns Toukn huk-
CaluMM, MAAHUPOBAHKUS 3pUTEnLHON peabuanta-
N 1 ouerkn ee pesyabraron. B pabore C. Leisser
n coant, | 19] 610 nokaszano, wro MIT, Kak 1 KOMIbo-
TepHas nepumeTpist, obiataeT BLICOKON BOCIPON3BO-
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ANMOCTBLIO B AHATHOCTUKE ITIAYKOMEL IIpH Dojiee Bbi-
cokoit nponssoanrenstocty MIL. H.10. FopGyiosoii
i coant. |20] Ouo nokaszano, uro MIT nossossier npo-
CHCANTD € JIOCTATOUHON TOMHOCTHIO Hanbosee panHne
(PYHKIHOHAIBHBIC HIMCHEHNS CO8 HEPBHBIX BOJIOKOH
1PH FAayKoMme,

M. Menghini u coant. |21 ] 6610 TOKA3AHO, HTO HE-
caenosatne Merogom MIT swisercst npeuMyecTset -
HLIM TIPH TTHEMEHTHOM PETHHNTE ¢ LEHTPAILHON J10Ka-
JTU3ALMCH TTATOJOINIECKOTO NpoLiecca.

[MTo manusim J. Ahn u coasr. [22], v naumenTon
C MAMOIATHYCCKIM PACCTPOICTHOM CHA BO BPEMs Ohi-
CTPOIO JABMAKEHNS r1a3 HAOMIOAAI0CE HAPYILEHIE KOH -
TPACTHON UYBCTRUTENLHOCTH, Kak npn 6ojesnn [Tapkuu-
COH{, ¢ HEIHAYNTEALHBIM NIMEHEHUEM CBCTOMYBCTISH-
TEJBHOCTH MaKY/IL! 110 aanubiv MIT, Arops cuntaior,
UTO TAKHE M3MCHCHIS BMECTE ¢ MCTOHYEHHEM KOM-~
TICKCA MAKYISPHBIX TAHITIMO3HBIX KJACTOK SBIS10TCH
MAPKEPAMI HEHPOACTEHEPAINI TTPH TTPOAPOMAILHORM
Godiesin Fapkurcona,

Hamoaoeun NANUAAOMAKYAAPHOLO NYHKA
n napaueumpanonaﬁ Jonnl cemuameu

Uceaenopanme nons apeHmns — Bakieiimii kom-
NOHEHT B AMATHOCTHKE ONTHYCCKOro Henputa (OH),
JLehekTl 1O 3PEHMS, WIN CKOTOMBI, TIPH ITATO0-
run 3H muoroodpasint. Tlpu nopakenny manuuioma-
KYJSIPHOTO TIYUKA BLUZIESIOT HEHTPAILHYIO U LEHTPO-
HEKATLIHYIO CKOTOMBL, TIPH TTOPAACHUN 1Y T000pasHLIX
MYIKOB HEPBHLIX BOJOKOH — HAPALEHTPAALHYIO, 1y~
rOOOPAIHYIO. TIPH HOPAKCHUH BEPXHEH MM HUAKHCH
NOPUNH PETHHAIBHOIO CAOS HEPBHLIX BONOKOH — dJih-
TUTYAMHAIBHYIO CKOTOMY, TAKKe MOKHO BLUICANTS Te-
MHUAHOITHUCCKYIO CKOTOMY, CBS3AHHYIO ¢ MTOPaXEHHEM
XHAIMBE W OCTXMASMAUTBHBIX 1yTel, KOHUEHTPHUECKOE
cykenne n anhy3Hoe CHIBKEHHE CBETOBON MyBCTRI-
TeALHoCTH [23—26/.

JLo M3yHeH s LeHTPAILHOIM CBETOMYBCTBUTEABHOCTH
cetaarkn y nauueHTos ¢ OH u arpodgmeit 3pureansioro
Hepsa (A3H) seaeacrane paccesiiioro ckiueposa (PC),
B MUPE CYHIECTROBIO HECKOILKO PabOoT, NOCHIIIEHHbIX
neeaeaosannio Mmeroaa MTT npu naronornn 3H, Tak,
n pabore 1, W, Kowenena n coanr, [27| Gb10 NOKA3IHO,
4to natonornst 3H oGycnopanBaer MeHee CrabiibHyIo
(hrKeamio, Hem narToorus MaKYIIPHON JOHBI CCTHATKI,
B apyrux nvonukaumsix |28, 29| onucans eanHnsibie
cayvan Habmonenns natuenron ¢ OH seaeacrane PC
W IPOACMOHCTPHPOBAHA AHATHOCTHIECKAS HEHHOCTD
merona MIT Tem e mMenee uiyMenue cocTosHus LIeH-
TPAILHOW 1 napateHTpatbioi obracteit ceTuaTrky Me-
ToaoM MIT npu naroJoruy narmuuioMakyIsipHOro myuka
Ha 60aLIION BLIDOPKE NALMEHTOR HE NTPOBOANIOCH.

[MTpu obcnenopanny HamMu naumentTos ¢ OH pene-
creme PC metonom MITy seex naumenton 6niia Bhisin-
JIEHA LHeHTPATLHASE ADCOMOTHASE AN OTHOCHTE/TLHS
CKOTOMA Ha (POHE CHMKCHUS CPEe/Hell CBETOMYRCTRI-
TEABHOCTH MaKy/IpHOI 301bl cervarky [30]. Llenrpans-
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Has CKOTOMA O0YCIORICHA MOPAXKESHHEM NAMULIOMAKy-
JISPHOro ny4ka. J1ocToOBepHOCTD PE3VALTATOR Obl1a Noil-
TBEPAACHA METOAAMM CTATUCTHKM BHICOKOIO TIOPSIKA,
H B HACTOSLLICE BPEMSsi LIGHTPATbHAsI CKOTOMA TTO3HIIHO-
HHPYETCH KaK MaTorHoMoHWYHBIH npy3Hak OH scaea-
creue PC [31].

V naumnenros ¢ A3H scieacreue PC Hamu Obut Bhi-
ABRACHB! OTHOCHTENbHBIC Ae(DeKTH! LEHTPATLHOI M Nnapa-
USHTPATbHOI 30H ceTyaTKi Ha (POHE CHHKEHNH cpei-
HEll CBETOUYVBCTBHTEIBHOCTH HCCACAVEMBIX 30H, 00V-
CJIOBJICHHBIC BOBJICHCHHEM B MATOJOIHYECKHH MpoLece
pecero 3H |32]. Kpome 1010, y BeeX MalueHToB ¢ fopaxe-
uneM 3H seaeactsue PC smetonom MIT BusipneHo Hapy-
HieHHe CTabIILHOCTH (DHKCALNM, YTO OBYCIOBICHO Ha-
JIMMHEM LHEHTPAIBHBIX /WA NapaleHTPAIbHEIX CKOTOM
H I1a300BUTaTe/IbHBIMK HapyiueHusiMK |33].

Taknm obpazom, Hamu BrepBee pa3dpaboraHo
o MPeACTABICHO HOBOE HanpapacHue Metoia MIT B ana-
THOCTHKE TIATOJNIOTHH NAMLIOMAKYIAPHOIO MYYKa M na-
PALEHTPATLEHON 30HbI CETYATKH.

MepcnekTHBbI NPHMEHEHHS METOAQ
MUKPONEPUMETPHUM B COBPEMEHHON
ohrarbMOAOTHH

Pazsurie 110005 13 obDaacTeil npUMeHeHns MeToaa
MI1 101KHO OCHOBLIBATHCH HE TOIBKO Ha KIWHHYE-
CKOM OnbLITEe. HO 1 Ha (DYHAAMEHTATBHBIX HCCICI0Ba-
HUSX. ITH OTKPHITHS OTIPEACTSIOT NEPCNeKTHBE NPH-
MEHEHHH METOAa M CHOCODCTBYIOT COBEPIICHCTBOBA-
HHIO IHArHOCTHYECKOIO MpoLecca Mdoil NaToIorHH
J1a3HOTO 1HA.

Tak. B 2019 r. B pabote Z. Wu 1 coasr. [34] 6sino
NOKA33HO, YTO CTPATeris XapTHPOBaHits 1e(hekTos noas
3peHust obanaeT GOJIbllIe CBETOYYBCTBHTENBHOCTBIO
B BLISIBJICHHH NPOrpeccHpyiOUIHX abCOMIOTHHX CKO-
TOM, 4EM CTAHIAPTHANA NOPOrOBas CTPATSIUS NP ATPO-
driraeckoit BMIL 1 apyrux 3abosieBaHusAX HEHTPATBHO
30HH ceTyatku. D. Bacherini n coast. [35] matematn-
YEeCKH J0Ka3a1H, 4T0 MOPHODYHKIUNOHAIBHBLIT aHATH3
HAHONATHYECKOrO MaKYJASiPHOTO paspsiBa ¢ MCTOb-
sopaHieM OKTA i MIT no3soasier BHSBUTHL KOppe-
JIAUHIO MEAILY COCYAHCTHIMM AaHOMATHIMH H Hapyle-
HHEM YYBCTBUTEILHOCTH CETYATKH. ITa KOMILIEKCHas
OUEHKA AaHHOIT natoaoriy g HeKTHBHA T8 OLEHKH
W nporHosuposaHns 3hGeKTa BUTPeOPeTHHANBHOM
xupyprun. bpuraHckue Heciaenopatenn onpeneinim,
4yT0 nipn aMardoctuxe BMI metonom MI1 oBo3naue-
HHS 3€eHOI0 ¥ KPACHOI0/MEepHOro 1IBETOB Ha 1IBET-
HOMH KapTe CBEeTOYYBCTBHTEALHOCTH OOLIYHO YKa3hi-
BAalOT COOTBETCTBEHHO HA HOPMAThHBIE 1 MATOAOTHYE-
CKHE 3HAYCHUs CBETOUYBCTBUTEAbHOCTH. OpaHKeBoe
LBETOBOE ODO3HAYCHME OXBATHIBAET BCE BEPOSTHOCT-
HbIC PE3V/ILTaThi (KaK HOpMANbLHBLIE, TaK M MATOJIOIH-
YecKHe) I He J0/KHO HCTIOIBL30BATLCH /UI HHTEprpe-
TALUMH H3MEHEeHUI noas 3pexus. JokasateasHas 0asa

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

OlpeaeasieT HEODXOAHMOCTb 3aMEHbLl UBETOBOTO 000-
JHAYEHHA YYBCTBHTEALHOCTH npu BMJI Ha ananussl
Total Deviation u Pattern Deviation |36]. Kpowme Toro,
Ha CeroHAIIHHI AeHb Pa3padoTaH ABYX(DOTOHHBII M-
KpornepuMeTp. ABTOPbI NPHBOIAT N0KA3ATe IbCTBA Ha-
JHYHS HETHHEHHOTO NPOLIECCa. NPOHCXOAAIETO B CeT-
HaTKe YCA0BEKa. HAa OCHOBE NCHXOMHIHYECKHX TECTOB
C HCNOAL3OBAHMEM HEZABHO pa3pabdoTaHHBIX HHCTPY-
meHToB. [TockonsKy HH(ppaKkpacHbiil CBET NPOHUKAET
B CJIOH CETHATKH MOXHIBLIX JTI0ACH AyUlie, YeM BHIAH-
Mblit cBeT, mMeToa asyxdrororHoit MIT nmeer nores-
1HAT B IAaHe VIYYIIeHHA (DYHKIHOHANLHOM 1HATHO-
CTHKH ¥V NAUHEHTOB ¢ BO3PACTHOI MaTOA0THEH 1ia3-
Horo ana |37]. S. Palkovits 1 coast. |38] 6610 nokasaso
NOBLILICHHE CBETOMYBCTBUTEIBHOCTH CETYATKH TOCHE
IKCTPAKLHMM KATAPAKTLE, B OCODECHHOCTH NIPH e¢ 3alHe-
KancyaspHoit Jokanusauuy. CrenosatebHo. conyT-
CTBYIONIAs KaTapakTa AO/KHA YIHTHIBATHECH NPH HH-
Tepnperauny pesvastatos MIL.

Hemeuxne yuennie, nposeas o6paboTKy pesyib-
Taros obcaenosanua naunerdTos ¢ BMJI ¢ nomousio
HMCKYCCTBEHHOIO MHTELICKTA, VCTAHOBIIN, YTO MPOo-
CTPAHCTBEHHO-PA3PeLIeHHOE KapTHpoBatHue (HyHKIIH
MAI04eK H KOA00YEK CIIOCODCTBYCT MOHHTOPHHTY 3a-
DOAEBAHMH MAKYAbl M SBASCTCH (DYHKITHOHATBHBIM Na-
PAMETPOM PE3VIILTaTa JeueHNs. ITa CTpaTerus aHanusa
Ha OCHOBE MCKYCCTBEHHOIO MHTEAICKT4, Ha3biBacMas
«MIPEANONAraeMoil HYBCTBHTEIBHOCTBIO» , IO3BOIAET
OLeHMBaTh I(PPheKTH CTPYKTYPHBIX aHOMAIHI CET-
4aTKH Ha (hyHKUMIO naitouek U Kondouexk npn BMJ
H MOKET HCTONb30BATLCH B OVAVILNX KAHHHYECKHX HC-
neitanuax [39)]. Cornacko uccaenosanusm E.I. Ta-
pyTTa ¥ coasnT. |40], nanHbie. noayueHksie npn MTL.
ABNKIOTCH MHPOPMATHBHBIM NOKA34dTedeM L5t THarHO-
CTHKH, OLICHKH IHHAMHKH H 3(deKTHBHOCTH JIedeHns
onTHyYeckoro vucrarMa. Merozom MIT moxHO ouexn-
BaTh MJIOTHOCTH (DHKCALNH B aBTOMATHYECKOM peXHMe
B 3a1aHHOM ctaHaapte B npeaenax 20° u 40° ot ueHtpa
thosea. Kpome T10oro, B xoae 06caea0BaHsi MOXKHO 10-
JAVUHTH KONMYECTBEHHLIE XapaKTePHCTHKM aMILTHTY b
H HaCTOTHI, @ TAKAE COCTOAHMS 0DAacTH huKcan na-
LIMEHTA W OLCHWTH WX IHHAMUKY. I710 nenaet MIT cno-
CODOM CPKCMPECC-AHATHOCTHKH, HMEIOIINM TepCliek-
THBY B OLeHKE HPDEKTHBHOCTH JICYESHHS T11a301BHTIa-
TeAbHBIX HAPYIHEHHI.

[epen npoBeaeHueM COOCTREHHBIX KITHHHYECKHX
HMCCIEAOBAHNIA, MOCBAUICHHBIX H3VYEHHIO NATOIOTHH
3H, Obi1 pazpaboTaH IHATHOCTHYECKHIT ATTOPHTM 0DCle-
nosanus nauneHToB ¢ OH u A3H scaeacrsie PC. [Mo-
Ka3aHo TIPeHMYILECTBO NPOrPaMMbl TECTHPOBAHNS Ma-
KYJISPHOH 30Hb! ceTyatkn emacula 127 10 a1b» a1s Boi-
ABAEHNS UEHTPAAbHLIX AebeKToB noas 3peHus npu OH
1 A3H Bcaeacrene PC 1 nporpammsi «retina 407 20 1b»
LIS OMpeAenAeHUs NapaMaxkyIsipHeIX ckotoM npu A3H
seaenctsie PC. 31H OTKPLITHS OTPaXeHB! B psiie 1y-
OIMKaUMK, MTPHOPUTET MOATBEPAICH narenTamu Poc-
cuiickoii Menepaunn Ha u3odperenue [41—43].
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3akAovenme

[Tpu onpeencHnn MecTa 1 3HauuMoct J11odoro
METOMA AMATHOCTHKM B apceHaie CORpeMetton Kimn-
HHUUCCKOH MEAMIMHBL 1 HAYKN B UEJAOM M B orrains-
MOJIOTHH B YACTHOCTH, A TAKKE HEPCHIEKTHR €ro Ja/ih-
HEHUero npuMeHeHns ocoboe BHUMaHNe caeuyer o6-
PATHTH HA TOUKH ITPUAOKCHUSE TAHHON TEXHOMOIMH
B PCLICHUN npakTuieckux sanan. Meroa MIT kak ¢ro-
Cob (PYHKUMOHANLHOW AHATHOCTHKN MATOJOIHH Mil-
KVJAPHOH 30HBI CCTYATKN U 3PUTENLHOTO HepBa siB-
JSIETCS MPEANOYTHTENLHBIM JUISE BBIABIEHNS AedheKTOB
LEHTPANBHOTO W/WITH TIAPALICHTPAIBHOTO IO 3PCHHSL,
Ocobuie PYHKIHOHANBHLIC XAPAKTCPUCTHKN 11O3BO-
JSHOT HE TOJILKO NTPOROANTE NCCACOBAHNE MO ABTO-
MATHINPOBAHHBIM KOHTPOACM CTabuiniocTi hukca-
LW, HO M COTTOCTARISTE MOAYHEHHBIC PE3YILTATLI C BH-
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Meitbosmuensie kxenesn (MAK) apamores ocHon-
HBIM HCTOSTHIHKOM PASTHIHBIX JIHITHIOB, YHaCTBYIOUIHY
8 (POPMUPOBAHIUH JAHIUIHOIO CJ0A CAS3IHON TJIEHKH,
KOTOPLIT OGCCHEHBACT COXPAHCHHE TOMEOCTAsA 17143~
HOM TIOBEPXHOCTIL. ITOT (IPOHECC HAXOAMTTH B MPAMOH
FABHCHMOCTI OT XHMIIECKOTO COCTABA M TOMLIHE! JIH-
MNMAHOTO Caos cacsHon menkun. Hapywenne (hyskumun

84

MK npHBOANT K HCTOHHMEHIIO CACSHOMN TLICHKH 1 RS-
eTeH OIHON M3 NPHYHH BOIHHKHOBEH NS PSIA BOCTTIH-
TeABHBIX 3a0oaesannit ras 1],

Cexkper MA, wian mendym, — 210 Borarstil aumm-
MM CEKPeT, KOTOPLUT BHIPADATHBACTCH NONHOCTBIO
andyipepeHIHPOBAHHBIMI MCHOOLIHTAMN B IFOAOKPHN-
Hhix MK yenonexa.

BECTHNK O@TANIMONOTAN 1, 2022
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Jluni orHocHt K am(pnmabHBIM OPraHnMecKknm
MOJICKYIIIM, T1I0X0 PACTBOPUMBIM B BOILC, HO CMELIHBAIO-
HIMMCSE ¢ Opraduieckumu pacTsopurteasimu, Knaceudm-
KALMs 1 M3YHeHHE BHAOB JIHITHIOB SBJISHOTCSH COKHOM
Janauei n3-3a ux 00BLIIOTO XHMHYECKOTO 1 CTPYKTYP-
HOTO PasHOOOPASHS PASIHIHON UIHHBL VIAEBOA0PO/IL-
HBIX LEneit, passeTsiacunit, pasHol CTeneHn HaChLeH -
HOCTH M HAIHIS PASTHYHOTO YUCTD (DYHKIMOHAILHBIN
rpyrin. Tekyuas knacenuraims annnaon LIPIDMAPS
BKIIOMACT BOCEM b KATETOPHIT, OCHOBAHHBIX HA XMMIYe-
CKMX (QYHKUMOHUILHBIX BOIMOKHOCTSX: |) ranueposm-
fmnt (GL); 2) echurronmmuast (SP): 3) mmuepodoco-
St (GPY; 4) creposmmmint (ST): 5) KupHbie atmnl
(FA): 6) npenoa=aurnmian (PR): 7) noamkernin (PK)
i 8) caxaponunuinl (SL), nputem nocaenme nse Kare-
FOPHM HE CHHTEIMPYIOTCH B OPTaiIMe MACKOITHTAIONINX
InpesCTaB o T cob0i HeDOIBLILYIO TACTL JIMTHAOMA,

Junudost — 510 0cobLI COCTAB AMITHIAOB, XapaKTe-
PUBVIOUIMI KEKAYIO KICTKY, TKaHL 1 OHOJOIHYECKYIO CH-
cremy, JTHIHIOMBE — CMECH JNTTHAOB C PASIHTHBIMN X1~
MHUMECKUMH CTPYKTYPAMM, KOTOPBLIE MPEACTABISIOT pas-
JIMUHBIC OHOMOTHYECKHE MUKPOOKPYAKCHUS, T/1¢ JINTTHILD!
OOLIMHO BHITOAHSIOT CBOIO (PYHKLLIIO in vivo. Ha coctan
JUITHAOMA OKASHIBAIOT BAMSHHE MIMeHeHnst husnonorm-
HECKIN, MATONOMMHECKUN W IKOJOTHIECKIX yeaonuii [2].
B rnocaeee Bpemst BO3POCAO HHCHO0 HAYHHBLIX Hece-
JAOBAHWI, B KOTOPLIX ABTOPBI ACHAI0T MTONLITKI O1pe-
JICTEHMS HOPMATTLHOTO cocTaa MEHBYMa, AHnniaomu
WX BOIMOKHBIX OTKJAOHSHUIT TP pasanyiibix 3aboe-
panugx. B nacrosiiee npeMs wiaeHTHgHIIPoOBaHo Ho-
nee 600 mefbomuesux aunuaon |3,

Jlunuaneiit coctas meitbyma otinHaeTces ot oboro
JAPYTOTO JAUITIIHOTO TY1d B OpraHusMe venoseka. OcHos-
HBple OCOBEHHOCTH, KOTOPHIC ACAAI0T MCIBYM YHHUKAbL-
HBIM, — 9TO COOTHOMIECHHE BLISIBACHHBIX KIACCOB JIN-
MWIOR, MPEACALHAs UITIHA eI KOMITOHEHTOR, 001mp-
HOE W-THAPOKCHINPOBANHE KUPHBLIX KHCJAOT W CITUPTOR,
H30- M AHTEN30PA3BeTRACHIE MEITBOMUEBLIX JINTTHION
(HANTPUMED. BOCKOB) 1 IIPUCYTCTHHE CAOKMBIX ANTTNI0R
€ HECKOIbKIUMU CHOKHOINDHPHBIMIT CBABSIMU,

Meiibym B OCHOBHOM COCTONT M3 HEHTPATLHBIX JIM-
0B chokusix agupon socka (WE) u xoaecreputa
(CE). enoboanoro xonecrepuia (Chl), sadmpon i rpn-
auniranueprnions (TAG), B MEHBIIEM KOINUECTBE — CRO-
DOAHBIX KUPHLIX KNCA0T (FFA) 11 - rmipokenanpibix
kienor (OAHFA), gochonunuion (PL). churromme-
aunon (SM), kepamuiaon (Cer) n ap.

BOALIMHCTBO MEHDOMNEBLIX INTTHIOB UMCIOT BB CO-
CTABE OJAHY WM HECKONLKO CHOKHONPUPHBIX CBABC.

B 10 spems kak obiee nomunuposarne WE n CE,
A TAKKE HU3KOE COMePKAHNE CKBATCHA B JI0POBOM MCii-
OyMe HUKOLIA HE TOABEPLAINC COMMEHHIO, HAJTNINE
1 pUpoLa aMPUPUABLHBIX (MACTO HAZLIBAEMBIX «10OJIAP-
HBIMUS ) JAUITHAOB OBCYARILATHCH HA TPOTSKEHHM ACCHTH -
Jetnit. FlepBoHAMaILHO HPEANOIATAIOCE, 110 001Iee KO-
JIMCCTBO TOMAPHBLIX JANNHAOB MOXKCT cocTapisTs 10 16%
o1 061tero o6uema Mefibyma [4]. B Gonee pannmnx uecie-
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JOBAHMAN TOASPHBLIC NTTHILLE OLUTH HACHTHDULLIPOBAH b
TojLKo Kak PL u/win SM |5, 6]. B GoJiee nosanmx sKe-
HEPUMEHTAX BGLUIO MTOKA3AHO, HTO B HOPMAABLHOM HEIOBC-
yeckom Meitbyme PL u SM conepiatest B HeaHaun e -
HBIX KogmvecTsax. S, Lam u coant, [7] n 2014 1. coob-
LA O HATTHY UK HOBOTO (U181 Ye10BeYecKoro Meiibyma)
TaMPUPUILHOTO BUAA THITHIOR — XoJecTepuicyindhara,

OnHoBpeMeHHO LI OOHAPYACHBI APYIHE KIACCH
ampupuasrp annuaon — OAHFA (8],

HEeCKOMBKO HE3ABHCHMBIX OTUETOR MOATHEPAMIN
i Habmoaenus. Tak, 8 2011 r. S, Lam u coant. |9]
YETAHOBKHIN, 41O B asznarckoil nonyasumun OAHFA co-
CTABIOT NPUOANINTEILHO 3% oT 0611ero obueMa Hop-
MAIBLHOTO HEJOBCUCCKOTO Meltbyma, OnHoil ui npeano-
haraempix husuogornueckux poseit OAHFA anasieres
(hopMHpOBAHME MEKPAIHOIO CA08, CTAOHANIUPYIOLLETO
CHEINYIO TJICHKY,

Ueeaenonanue, nposeacinoe n 2014 ¢, [10], npo-
ASMOHCTPUPOBAITO YMeHbIIeHne koanueerna OAHFA
B CACIHON TUICHKE Y MALMEHTOB ¢ CYXOCThIO 17103,
HTO CriocobeTByet ¢e aecTabuiIm3anm,

ONHON M3 ONPEACARIONIMX XAPAKTEPUCTHK BCEX OC-
HOBHBIX KAACCOB CIOAHBIX MeHBOMuennIx Annmaon (WE,
CE. OAHFA) sisnsterest Kpaiisis JUIMHa OCHOBHOMN yrie-
POILHON LENK, AONOASIAsH 10 36 YIICPOAHBIX OCTATKOR,
Kpome 1oro, 06Ut BLLeAeHLE CROOOAHBIC KHPHBLIC KNe-
JIOTBL € OUEHB JUITMHHON W AKCTPEMMVILHO IWTHHHON 1e-
rouxoit |11, 12},

B nocjeanme rofbl mosiBHANCH MYBJIHKALLIK O CO-
JACPKAHUN B COCTABE MEHDYMA TOMUMO JIHITHIHBIX KOM-
MOHEHTOR PAMTHIHBIX TIpoTenios. MameHeH it He-
KOBO=AUTTHAHBI COCTARB CACIHON TACHKH MOKET CTATH
TPUTTEPHEIM (PAKTOPOM B PA3BUTHH AUCHYHKIIN Meil-
Domuenbix xeaes (JAMAK) [13]. B cexpere MAK naun-
eHTOB ¢ cuHapoMom cyxoro rrasa (CCI) obHapyxeno
BONBIIOE KOAMUMECTBO HEAUTTHARLIX DeAKOBOMOAODHBIN
BrAOUCHIA | 14].

MapecTHo, 410 OCHOBHBIMU NCTOMHUKAMI DEAKOB
Ha TTOBSPXITOCTH T30 M CACIHOM TICHKN SBISIOTCH D111 -
TEAUAILHBIC KJICTKH POroBMiiLl, SOKATOBMAHBIC KICTKH,
caesHas Kejaesa n KpopeHocHie cocyin. Cekper MAK
TAKKE COACPIKNT B CBOEM COCTABE ONPELETCHHOE KO-
qecto Oeakon, Heemorps Ha ToT hakt, uTo oMb~
CTRO OEJIKOB IJI0X0 CMELINBAIOTCS C AMINIAMI, CyLILe-
CTBYET BEPOSTHOCTE, UTO BeiKoBbie OCTaTKH MeibotnTon
COXPAHSIOTCH BHYTPH MEHOYMA M BMECTE ¢ HUM DKC-
MPECCHPYIOTCH HA NOBEPXHOCT Fasi, o0pasys Hedob-
LIVIO TTPOCIONKY, PAZACASIONLYIO MTOMSIPHBIC 1 HETTOsP-
HBIE JITTHILL.

[ToarpepKACHUEM 3TOMY CHYKNUT UCCACIOBAHNE
1. Butovich u coant. [14], oBHApYKNBUIMX B COCTABE JIK0-
0o MeibyMa BKAIOUEH S, KOTOPBLIC HE OBUIH JIHITHAaMHK
W HE TUIABMINC ke ripn remreparype 50—70"C. Hop-
MATEHBIH MEIOYM COUCPANT HEIHAUUTEALHOC KOJIHYC-
CTBRO OEKOBRIX BKJIIOUEHMIT, BTO BpeMs Kak meitbym na-
LenTon ¢ Takenoil crenensio MK coctonT 3 snavum-
TEALHOTO WX KOJIHMECTBA ¢ OTHOCHTENLHO HEOOMLIIM
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COAEPARAHNEM TUTABKOTO MEHDYMA BOKPYI DEAKOBOIO
QCTOBA, YTO CBAZAHO CO CMOCODHOCTBIO NAHHBIX BKIIO-
HEHMIl YACPAMBATL JMITIIALL BOKPYT cebs. XapakTepHo,
YTO NCHATYPHPOBAHHLIT DEJOK, HAXOASIMICH BHYTPH
JUTTHIHBIX KANEIb, OKA3LIBACT HA HUX KOHACHCHPYIOUNI
ApdhekT. DTo BIANMOLCHCTBIE BANSCT HA [OBLILLCHIE
TEMIEPATYPLI TIABACHUS AMTTHIOB B (PUCYTCTRIN JCHA-
TYpHpOBAHHLIX GeJIKoB, CaMbiM HEROCPEACTBEHHBIM (-
M0N0 UMCCKIM NOCACACTBIEM TAKHX BIANMOACHCTBINN
MOKET OLITL MOBLILLCHNE TEMIEPATYPLI MABACHMS M-
OyYMa Y HALHEHTOR ¢ AHOMATBEHO BLICOKHM COMEPRAHMEM
Oe/koBoro Matepuaia B nx cekpere. laxe ecam anmmi-
HBLLE COCTAB TAKMX TALMCHTOB HE OTHHYACTCS OT HOPMBI,
BoJiee 3HAUNTCABHOE IPUCYTCTBIE DEIKOB MOXKCT Bhi-
parh 3arsepaesanne meiibyma v MK, nx nporokopoi
cueTeMe MIPUBECTH K YACTHYHON MK MOJaHOI ocTa-
HOBKC BLULEJICHUA CCKPETa Hil IA3HYIO NOBEPXHOCT,
B orMeueH bl CBORCTRA 0OPAILOB BLUIEPAUBATL 1R~
JICHHE, MTPOMIBOAMMOE MPEAMETHBIM CTekIoM, OGpaseu
MEHDYMa, BIFTHIA Y 3A0POBOIO YEJAOBEKA, COXPAHSL LC-
JNOCTHOCTL, (QOPMUPYS TOHKYIO TICHKY MEKIY 11Pes-
METHBIMM CTCKJIAMI, 1§ 10 BpeMs Kak obpaiett o1 naumn-
CHTA ¢ TsKken0i crenenblo JAMAK paspuisancst Ha vacu,
HE COXPAHAS ee LEJOCTHOCTD, DTO SRIEHNE MOKHO 00bL-
ACHITE TIPEUMYLICCTBE HHBIM HAKOTUIEHHEM aMpnhiib-
HBIX JTHITHIOB BOKPYT DEAKOBBLIX MOJACKY., YMCHLLICHHEM
MX KOMHMECTRA B APYIHX HaCTIX 00pasiia, YTo yxyiauaet
BIANMOACHCTRHE C IHAPODHILHLIMH OBEPXHOCTHMH,

J1o eux nop canHeTBeHHbii anains Meibyma veno-
peka 6ol nposeacH P, Tsai u coant. [ 15], KoTopbie nieH-
Tuhuposanu 6osee 90 Henkon B Melbyme uenoBeKa.
Cpen OCHOBHBIX HEKOBLIX KOMITOHEHTOR: KepaTHHbl (1,
5,6,7,9, 10, 13, 16), nakroheppu, Ao uInHLL, -
MOKUTHHBE, MPEALICCTBEHHUK JAKPHTHHE, TPEAIICCTREH -
HUK Jimsoumnma C, 6eakn — nepeHocunku hocosmmmm-
OB, HAXOMAIINXCS HA NOBEPXHOCTH CACIHON MIeHKN,
cyphaktanThbie 6eskn (SP-B, SP-C), nporeornukamst,
turoxpom C, peuentop, akTHBUPOBAHHbLI (hapHesomn-
NOM X, PELENTOpP CeMH TPAHCMEMOPAHHBLIX ClIMpaieit
(TAKIKE HAZBLIBACTCS PEUEITTOPOM coMaToCTaTHHA 4), pe-
ryssiropHsiit thaktop 3 nurepgeporta [15—17].

Cpean nepesmneieHHbix 6e/IKOB KepaThibl oXapak-
Tepuiaosarbl Hanbonee noano. Kepatun 10 Ouin o6Ha-
PYAKEH KaK B HOPMATLHO (hyHKUMOHUpYomnx MK,
rak v npu AMAK. Kepatunst 7 w13 akenpeccupyiores
B aumHapHbix KaeTkax MK, O6HapyxeHo, 4To v naimeH-
ToB ¢ JAMZK KO/MuecTBo KeparnHos B Meidyme cocTan-
Jsier 10 10% o1 0B1ero KoamyecTsa, 1o MOKET NIrpath
ONPEACICHHYIO POJIL B TUTICPKCPATHHNAALINNA BHIBOLHBIX
NPOTOKOB M, KAK CAACTBUE, NPENATCTBOBATL HOPMAh-
HOMY 11accaxy cekpera.

Ma0uIToMtble KOHUEHTPALMN KePpaTHHA HapyLLaoT
HOPMAJIBHYIO CTPYKTYPY JAHINAHON (hasul cie3Hon
TUIEHKH, MTO MOXKET COKPATHTEL BPEMSI €€ pasphina y -
umenron ¢ JAMXK [18].

[Tporeuy aunokainy 1 cunraeres OCHOBHBIM Gen-
KOM cnies, On viaaser KupHble Kueaotnl u gocdoan-
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WAL C TOBEPXHOCTH POTOBKIILL, CBA3BIBAR nX. B 06-
pasuax, pasTex y mamenton ¢ JAMAK, ero kouuenrpa-
1 cHikena [ 19].

[Mporenn ELOVLA4 (Elongation of very long chain
fatty acids-4 protein), akerpeccupyemniii s rkann MK,
onocpeayer readecneunguiuecknit GunocnuTes Ha-
CHILCHHBIX M TOAMHEHACKIIEHHBIX KUPHBIX KNCTOT
C oueHb AMHHONR tenblo (C>26). Taknm oGpaszom,
O HAMPAMYIO YUACTRYET B COMAHMM CTAOMILHOCTH CIes-
HOM TUIEHKI W TIPErsiTeTnyer ee HabpITouHoMy Herape-
Hiio | 14].

HeobXOAMMO TAKKE YHOMSIHYTH O (PHAHUYCCKHX CROH-
CTBAX JIMMIAHOTO cekpera i ueaoM. JInnuanas cmecs
umeet ananazon naasaerus ot 19,5 10 40 "C, uro obe-
CIICHMBACT €€ TEKYUECTh Hil HOBEPXHOCTH Kpast Beka [20].
DTOT nAPAMETP BIAMSCT HA CTAGMIBHOCTL BHELHETO JIN -
HHAHOTO CAOS CEIHON TACHKH, TOCKOJIBKY TEMIICpaTypa
POroBuLl Huzke (npubausureanno 33,5 "C), uem tem-
neparypa cobonoro Kpast seka |21].

B nacrosiuiee ppemst U OUCHKH QHATOMO-
GyHKUHOHAIBHOTO cocTosHns MAK 1 OKPYKAIOILNX
TKAHEI MCTOTBIYIOT PSL HHCTPYMEHTANBHBIX METOOB.

|. Tuackonun — Meroi, OCHOBaHHLIL Ha (oTope-
FUCTPALIMK LBETOBOIO (DEHOMEHA MHTEPDEPEHILMK, KO-
TOPLIA NO3BOAACT BUIYAIUINPOBATL JIUITHIHBIA C/TON
CACIHON rtenkn, Mexons ns usera nurepdepeHinm
B KAKILON TOUKE NCCENYEMON 30HEI MOKHO BLIYUCIHTD
TOJAUMHY AHIHAHOTO ¢1ost, B ¢BOK ouepeb, nporpamMma
Lacrima nossoisieT noayuuTh KOMITLIOTEPHYIO MOICIL
MPEKOPHENILHON CIICIHOM TIICHKN,

2. C noMOLLBKY METOMA HEUHBATUGHOU UHDPAKPAC-
now homoepadiu MK 0OCyUIECTBISHOT OLEHKY ABYXMEP-
HOTO H300paxkenns cuayata xeiesd, Cucrema GECKOH-
TakTHON Melborpanit — 310 METOIL NOJAYUSHHS HH=
thopmaummn o crpykType M. YeosepiueHerBoBaH Hast
KOHCTPYKUMS NPUBOPA 1O3BOANCT [IPOBOANTH OLEHKY
cocTostHust MK Kak Ha HUKHEM, TAK 1 HA TPYAHONO~
CTYITHOM JUISL MCCea0BaHmst Bepxiem seke, Cospemen-
HAst CHCTEMA TTO3BOISICT PErHCTPHPOBATE H30OpaKerie
MK naxke 6e3 wenesoit aamnst (Meibopen; Japan Fo-
cus Company, fAnouns) |22]. (DREAM) Study Research
Group |23]. Ha ocHoBanui avanan3a unposbIx mi-
(hpakpacHbix n3o0paxeHnit asropamn Guia paszpabo-
TaHa K1acenhmKaLus naTogorniecknx namenennin MAK:
0 crenenn — Bee NPOTOKN BU3YAIN3NPYIOTCs; | — 3aKy-
nopeHsl MeHee noaoruHb npotokon MK [l — oberpyk-
st Gonee nosoBnHLl potTokosn |24, 25].

3. Meton mepmoepaghuu ek NO3BOISCT BHISBUTE 3a-
BHCHMOCTD MEKILY CHUAKCHHEM TEMIIEPATYPhI OBEPXHO-
CTH [J1a38 N YMEHBIIEHUEM BPEMCHI PaspbiBa CIAe3HON
MACHKN Y nauuenTon ¢ oderpykuneit nporokos MA |26].
Y naunenros ¢ JAMK sagukcupoBaHo nosuiieHmne Tem-
MEePATYPhI KOXKM KPAes BEK, YT0 MOKHO OOBACHNTE HAIN-
HUHEM BOCITWTHTELHOTO Mpouecca B pekax [27].

4. Jlazepuas donnnepoeckas aoymempus sapisieTcs
OOBLEKTHEHLIM METOLOM HCCICAOBAHNS MUKPOLIMPKY-
Jsinn pek. MK obnanaior obimpHbiM KposocHabxe-

BECTHUK ODTAIIBMONIOINA 1, 2022
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HUEM, TAK KAK CHHTE3 JINTTNIOB SBIACTCH IHEPTOEMKHM
npoteccoM. C noMotbIo 9Toro MeToa ObUIN BLIsBICH LI
PABIUIMSL B KPOBOCHADKEHIN BEPXHETO 1 HIKHEIO BeKa
B HOpMEe 1 py sauaiem Gaedapure [28, 29].

5. BulcoROMH(OPMATHBHBIIT MHCTPYMEHTAIBH LI
METOLLAAICPNOU CKARUPYIOUECH KONPOKANBHOU MUKPOCKO~
AU NO3BOJSIET OLEHUTL COCTOAHNE CTCHOK ALIMHYCOR,
NX JHAMETP, TUIOTHOCTh, ONPCACINTH ANAMETD U CTENCHE
KepaTuHusaunn yerses MK, coctostme nirepermim-
AILHOTO [POCTPAHCTHA W CIYAKUTH KPUTEPUEM OLCHKH
HpoBOAMMOI Teparni [30].

6. MelGoepadus ¢ OnMUMecKol Koepenmnoi momo-
epacpued (OKT). MeTos 1aeT BOIMOKHOCTL OOBEKTHBHO
OUEHMTE JUTMHY M wpuiy M2K, a Takke Toatmmy tap-
JILHOI KOHBIOHKTHBL, [Tpu JIMIK ormevueno snaumn-
MOe yMeHblernme pasmepon MK [31]. Boia paspato-
TaHa rpaganus uamenennit MK wis Spectralis HRA -+
OKT; Heidelberg Engineering: crenenn () — oreyrersue
norepn MK, crenenn | — maomain BeilaicHus Keaes
menbiie '/, or obuiero Koauwuecrsa MXK: crenenn 2 —
0B1ACTE BRITANEHNS Kenel or '/ 10 %/, ot obuiero uneia
MUK crenenn 3 — soinaaenne xenes 6osasiie °/, ot 06-
tero unena MK [32],

Bee pruitienepeuncaeHHbIe MeTOIbI TOIBOJNSIOT TaTh
MOPHODYHKLHOHATLHYIO OLIEHKY COCTOAHMS BeK 1 M A,
OnHAKO JIHILE HeBOIKLIoe YHCI0 NCCACAOBAHNI 110~
CBALLEHBI M3YUEHIIO camoro cekpera MK, namene-
HUSE KOTOPOTO, BEPOSITHO, MOTYT OTPAXKATH AHATOMO-
(husnonornueckue HapyieHns s Hux. MaonmponanHoe
neesaesoparme cekpera MK HEBOIMOKHO TIPOBOAUTL
0e3 nayueH s XUMHYECKON CTPYKTYPLI CIeshl, B COCTaB
KOTOPOIt BHOCHT CHON BRIt MK,

JLnst eeneaosaHms GHOXHMUYECKOTO COCTARA CIC b
M MeHOyMa B HACTOSILCE BPEMS HAYHHAIOT AKTHBHO [TPH-
MEHATHCS IPOTCOMHBIE TEXHONOMN, TAKHE KAK Macc-
criekrpomerpus |33).

Mace-cnekmpomempus — HTO AHAUTITHIECKHIT M-
TO/L, KOTOPBLIH MOXKHO MCTIOAL3OBATL JUIS ONPEICIEH 1
COCTARA CAOKHON KMAKON CMECH, TAKON KaK ciesa, Meii-
OYM WITH JTH3AT UMMOPTAIH3OBAHHBIX FTHTEANATLHBIX
kietok MK (HMGEC).

LLIMpOKO HENoau3yioT MeTo/1bl BLICOKOI((DEKTHR-
HOH KNAKOCTHOH XpoMaTorpahuu-mMice-creKTpoMeTpHi
W CBEPXKPHTIIECKON KuakocTHOM xpomatorpaduu, [Mo-
CHEHAS MOALIYETCH DOMBLIONH MONMYISIPHOCTLIO MPH Lie-
JIEBOM 1 HELLEJAEBOM NPOHINPOBAHMI ANTTHAOB BIaro-
Japsi coeit BHICOKOH 2APPeKTHBHOCTH, HUZKOMY 110Tpe-
OJACHMIO OPTFAHIYECKUX PACTBOPUTEIETH 1 BOZMOKHOCTH
WICHTHDUKATINN M30MEPHBIX BHAOB HEKOTOPBIX JIMTTH-
o, Omminresibibie 0COBEHHOCTI IAHHEIX METOA0B —
MUHIMAIBLHAA YYBCTBUTEALHOCTL K BO3ACHCTHINO 3~
rPA3HAIONIMX BEIECTB B 00pasLe, a Takke HI3Kuii pac-
X0 OPrauuiecknx pacrsopureneit [34|.

Hanbdosee TOMHBIMI METOLAMI ABISIOTCS MACC-
CHEKTPOMETPUS € MCIONB30BAHNEM MACC-CIICKTPOMETPA
LTQ Orbitrap, macc-cnekrpomerpa Triple TOF
5600 (Sciex, CILIA) n Macc-cnekTpoMeTpus ¢ HoHN-

RUSSIAN ANNALS OF OPHTHALMOLQGY 1, 2022

saunedt apekrpopacisiennem (ESI-MS) u npamoi
HHGYINEH B PEAKIME TONOKUTENLHOTO ODHAPYKEH S
C MpUMEHeHneM Hoanaa HaTpus B KauecTse 100aBKm
b0 B pekUMe OTpULaTeALHBIX MOHOR [35], Hdanmniil
METOI TOZBOJIMCT MPOUSBECTH AHMINE HEHTPAIBHLIX
JNIos, onpeaeants konuentpanunio, OAHFA u apy-
FUX HOMSPHBIX JHITHIOB B MCHOYME M CHCIHON TICHKE
qeaoneka,

Macc-creKTpoMeTpHiIecKast TeXHONONMH HACH T -
(PUKALMN OTHOCHTEJNBHOIO 1 ABCONOTHOIO KOJIMICCTR
OnpeAe/ICHHBLIX HTPOTEHHOB MO3BOJNIA NCCTe0BATe-
JISIM CPABHITE M3MEHEHM ipoTeoma caeant ipn CCI
na oue AMAK ¢ nopmanbium coctapom, Tporeomu-
HECKOe NCCAeIoBaHne oBPA3IoN CACIL BLIABIIO NpH-
cyrersne 491 Genka, oko10 80 U3 KOTOPLIX HIPAIOT pe-
IAIOLLYIO poJib B narorenese CCI [36].

[TpoTeoMubtit anaimns caesnt, nposeacHHLil J. Sooria
W coant. [37], noarsepinn csepxakenpeccrio S100A6,
ST00A9, STO0AR, S100A4. rayratHoH-S-TpaHediepasbl
P (GSTPI1), annekena Al (ANXAL) Kak B rpynie
anie CCT, rak v rpynne MK, Tlosyuermbie aan-
HBIE MOTYT HOMO'UL OOLACHHTE OCHOBBI HTATOPNINO/10-
FHH 9THX 3000JCBAHMI 1 NOATBEPANTEL HCTIONL3OBAHHE
MPELTOKCHHOTO WIKTEPHATHBHOIO TEPMITHA «CKPbl-
ras JAMAK» s ofosuauennst CCI, Borarsie npos-
Hom Gestknt (PRP3 u PRP4), uuayuupyemoiit nposak-
oM Genok (PIP), aunokanuu-1 (LCNL), nakrodep-
put (LTF) nansouny — 210 Gedikn, Kotopbie, Kak 0b110
JOKASAHO, TOCTOSHHO ONPEACISHOTCS IIPH TIPOBEASHIH
[IPOTEOMHOIO aHa/n3a |38,

B HAacTOsHIee BPEMI HEICHO, KaKitM 06pa3om rpo-
UEXOIAT NOCTTPAHCISIIMOHHAS MoIHD UKL DEIKOR,
obpaszopanne GeTKOBOTO KOMITIEKCH, BPEMEHHOE B~
UMOIEHCTBHE MEKLY ANPPEPEHUMLIBHO IKCTTPECCit-
pyeMbIMI DeJKaMu 1 cepreil CHIHAIBHBIX TPAHCIYK-
i HeSikos.

Passtnumsie MOAMPUKATING METOLE MACC-CIIEKTPO-
METPHM, NCHOIB3YEMBIE B HAYUHBIX HCCACTOBAHNSAX, OT-
CYTCTRMC CTAHAAPTHIALIMY METOANK BIAMSIOT Ha MOIy4a-
emule aanibie, O1HaKo, HECMOTPSI Ha ATO, TPOTEOMHBI il
aHaing Meidyma i caessl npn AMIK ssiserces nepenek-
TUBHEIM METOAOM /151 pAHHEH AnarHocTukn 3abonena-
HUSL M OUEHKH KaUeCTBa NPOBOJANMOIT Teparmim.

3akaouenume

HecmoTps Ha uMelouecs B anrepatype Janubie,
posth DENKOB B cocTane MelbyMma, nx BAHSHKE Ha (PYHK-
HHOHUILHOE COCTOSAHNE CHE3HON TJCHKH TTOKA HEel0~
CTATOMHO H3YUEHBL OTCYTCTRYION NCCACAOBAHMS OO 13-
MEHCHMN KAYCCTBEHHOIO M KOJHUYECTBEHHOTO COCTARA
melibyma, Geakon npu 3aboneBaHnsx, acCounnpoBan-
HLIX ¢ nopaxennem MZK, uTo MOXET CIHyKNTE KpuTe-
PUEM OLEHKH TSIKECTH 2THX 3a00/ieBatmil.

ABTOPBI 3a8BAAIOT 00 OTCYTCTBHI KOH(IMKTA HHTEPECOB,
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[Tpobaema HenocTaTouHOM AhdheKTHBHOCTH aHTHBA-
sonpoandeparnHoit Tepanuu (anTu-VEGF-Tepanmu;
ot anri. vascular endothelial growth factor — cakrop po-
CTa IHIOTEINSI COCYLOB) HEOBACKY/ISIPHOI (hopMbI BO3-
pacTHOIf MakysipHoii nerenepatmm (HBM/1) coxpansier
CBOIO AKTYAIbHOCTh, HECMOTPS HA HEOCIADEBAIOLLMIT MH-
TEpeC McchenoBaTeneil  3HauYuTeNIbHBII 00beM cBele-
HHIT 0 e BO3MOXHBIX MPUUNHAX, HAKOTUIEHHBIH K Ha-
crositemy spemenu [1—3].

B 2018 r. AMepHKaHCKOe 001IECTBO peTUHAIbHBIX
cneunannctos (The American Society of Retina Special-
ists, ASRS) npogesio onpoc, B KOTOPOM MPHHSUIH y4acTHe
1029 ocprasibmosioros u3 pasHeix ctpad. Ha Bonpoc «Ka-
KOBbI camble D0JIbllINE HEYAOBICTBOPEHHbIE MOTPEOHO-
cti B aevernn HBM/1?» Obuin nosyueHsl Caeayiouimne
otseTbl. BapuanT «[loBbieHne 3(hhHeKTHBHOCTHY Bbl-
opanu 31,9% nokropos u3 CLLUA u 37.1% mexiyHapoi-
HBIX YYaCTHUKOB; «CHMXeHHe OpeMeHN JeueHHs» —
73,2 1 66,1% coorBercTBenHo; «[loBbleHue Gesomnac-
HocTH» — 6,3 11 13,6%: «[loarospemeHHast/cTabuibHasn
nocraska [npenaparal» — 56,3 u 70,6%: «Hosbie Mexa-
HU3MBbI TepanesTuueckoro aeitcteust» — 37,0 n 37,1%
pecroHaeHTOB [4]. DTH pe3yabTaThl NOATBEPKAAIOT,
410 noseieHue apdekrnsuoctn antn-VEGF-tepanim
HBMJI — 01HO U3 PHOPUTETHLIX HAIIPABICHMI Pa3Bu-
THSI PETHHOJIOTUN Ha COBPEMEHHOM 3Tarne.

Henocrarounas 3(hheKTHBHOCTD JIeUeH s SABISIETCS
OCHOBHOIT npodaemoit teparmin HBMJI 1 no otieHkam ca-
MUX naureHTos. HeaaBHoO noaseneHs HTOMM CeMaHTH-
YeCKOro aHajn3a coooLeH i, onyoIMKOBaHHbLIX Maliu-
eHTaMu ¢ HBML min X poacTBEHHHKAMH B OTKPBITBIX
PYCCKOS3BIMHBIX HCTOYHUKAX ceTi MHTepHeT ((hopymbl,
couMantbHbIe ceTH U T.11.). Mcnons3oBanack HoBas 3arna-
TEHTOBAHHAs TEXHOJIOIMMsI CEMAHTHUECKOTO aHain3a Se-
manticHub — aHanm3a no cMmbiciy, a He N0 KI0YEBbIM
C/I0BaM, ¢ PUMEHEHHEM TEXHOIOTMIT HCKYCCTBEHHOTO
uHrTesiekTa. Hanbomnee obeykiiaeMbIM aCIeKTOM Me/1n-
UMHCKOI oMot npn HBMJI erana HeahheKTMBHOCTD
neveHust (26,4% ynomuHaHuii), Ha BTOPOM MECTE OKa-
3a/1ach €ro BhicoKas cTronMocTh (17,2%). a Ha TpeTheM
HEeOCTATOYHAs MH(MOPMUPOBAHHOCTD O CYILIECTBYIOLINX
BO3MOXHOCTSIX Jievwenmst (13,8%) |5].

B TO e BpeMst ciaenyeT YYUThbIBaTh, YTO VPOBEHbD
YAOBIETBOPEHHOCTH natneHToB ¢ HBM/L pesynbtatamu
JIeueHHst IBIsIeTCsl CyOBbeKTUBHOM OLIEHKOM 1 onpeiesisi-
€TCs HE CTOJILKO CODCTBEHHO JIMHAMMKOM OCTPOTHI 3pe-
HUS, cayxauiein (Hapsily ¢ aHaTOMMYSCKUMHU pe3yib-
TaTaMMn) CTAHAApPTHLIM KputepueM 3¢ dekTuBHOCTH
JIedeH st /UTs Bpaua, CKOJIbKO BO3MOXHOCTBIO TOCTHKE-
HUSI M COXpaHEeH sl OTPENeIeHHOTO YPOBHS 3PUTETbHBIX
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(pyHKUMIT, HAMPUMEP MAKCHUMATBHONH KOPPUTHPOBAHHOI
octpoTsl 3perns (MKO3), noctatouHoii st uteHus [6].

Hosast nornbiTka paspaboTath YHUBEPCANbHBINH NMOJI-
XOI K MHTEPHpPETALIMN «HEMOJIHOIO OTBETa Ha aHTH-
VEGF-tepanuio» (anrn. incomplete response to anti-
VEGF-therapy, IRT) uBM/Jl 6biia npeanpuxsTa
82020 r. P.S. Mettu u coant. [7]. OHU BBLIEAWIN CIEIY-
I01ME cocTaBasonine npodieMsi: 1) noctosiHHas 3Kc-
cynalms KUIAKOCTH: 2) Hepas3pelnBILINEeCcs: NN HOBbIE
reMopparuu; 3) nporpeccupyioiime (hudposubie u3me-
HEeHUs 1/ 4) cybonTuMaibHasi IMHAMUKA OCTPOTHI
3penusi. [lepBbie TP M3 HUX BMECTE COCTaBISIIOT MPO-
OseMy «MepcHCTUPYIOLIEH aKTUBHOCTH 3a001eBaHMs»
(IMA3 — anrn. persistent disease activity, PDA). coxpa-
HSIOLLEICS HeCMOTps Ha rnpoBoanMoe aedeHue. [Moa
«CyDONTUMAILHBIM BOCCTAHOBAECHUEM 3peHUs» (aHTII.
suboptimal vision recovery, SVR) nounmaior Hecrnocod-
Hoctb noctnyb MKO3 220/40 o CHesuteHy (2KBHBa-
neHT 20,5 B 1ecATUUHOIM CUCTEME), HECMOTPS Ha 10CTa-
TouyHbII 00beM aHTH-VEG F-Teparnumn.

[TpH peTpOCIEKTHBHOM aHAIM3e PE3YJILTATOB Jleue-
HUsI TAUMEHTOB, MoaydaBiux 6esasniymad n paHubnsy-
Mab, yctaHOBIEeHO, uTo cepbesHas [TA3 uan nporpeccu-
poBaHue 3a00aeBaHus OTMEYATIOCH 110 UCTeueHUN | roaa
JledyeHust y 25% naumeHToB ¢ MaKYJIsIpHOIT HEOBACKYJIsi-
puzaumeit (MHB) 2-ro tuna, v 41% naunentos c MHB
1-ro THma, a Takxke B 61% ria3 ¢ OTCAOHKOI MUIMeHT-
Horo arutenusi (OI1D) [8—10]. CpaBHeHne ¢ TaHHBIMI
ucciaenoBanus PERSIST neMoHcTpupyeT HECKOALKO
MEHBILIMIT yIeTbHbINH BeC Takux ciayyaes — 24.5% — B Ko-
ropTe NMalMueHToB, Mmony4asiinx adandepuent B TeHeHNE
rofla B peXuMe «JICUHTh M YBETMUNBATL MHTEPBaI» (AHTJI.
«Treat and extend», T&E) [11].

[Tpu ananmse kamHuueckux nposisaeHmnii [MA3
npeacTasasieT nHtepec paspaborannas Duke Cen-
ter for Macular Diseases mkana akrusHoctn HBMJ1
(Tada. 1), KoTopasi BKIIOUYACT OLIEHKY MAPKEPOB 4KTHB-
HOCTH 3a00J1eBaHMs, BBISIBISIEMbIX C MOMOULBIO ONTH-
yeckoit korepeHTHoit Tomorpacun (OKT) [uurpapern-
nansHas (U PXK) nan cybpernnansias xuakocts (CPX),
KUIKOCTD TIOZ1 PETUHAILHBIM IMTUIMEHTHBIM STTUTEIHEM
(PI12)], gunioopecuenTHoit anruorpacun (PAT; akTus-
HOCTb. JIMKEIK) 1 (hOTOperHcTpaliui ra3Horo aHa (re-
Mopparuu) [9].

AHAIIN3 OCTATOYHOH KUIKOCTH 1OJKEH VUUTBIBATD,
yro pasHsie ee Buabl: UPK, CPXK (kmakocts, pacro-
JIOKEeHHas Mexy Helpoanurteanem u PI19), KuakocTs
non PITD (Hanpumep, B Buae ceposnoii OID) — nmeror
pasHbii iporHo3 s 3pednsd [3]. Beicora OIS He Beerna
accounmnposnata co cHmkeHnem MKO3. Tpu a1oM Baxk-
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Tabanua 1. Wkara aktusHoct HBMA, paspaborannas Duke Center for Macular Diseases [9]

Table 1. Disease Activity Scale for wAMD developed by the Duke Center for Macular Diseases [9]

OKT

DayopecteHTHas Lisertnie hoto
1M 5t 7 ro aHa
o, anruorpagu TAA3HOTO
AKTHBHOCTH Ccon» HUPK CPX AKTHBHOCTD
XOPHOWIAILHOT KPOBOMRITHSIH IS
HEOBACKYISIPH3ALIIH
Her (0) [Mockas COIMD Her man Het wim cneant CPK Pasnomeproe Her
WIIH CJIRBI KHIKOCTH MMKPOKHCTBI (<10 mxsm) OKpauiMBaHmne
noa PI3 (<25 mkm) 0e3 IMKeKa
Jlerkas (1) Manas COI1D Manoe konnuecTso Maioe Kojin4ecTso Tporpeccupytonee  Caeabl Wi TOYEUHbIC
(25—199 mkMm) HUPXK (TC <250 mkm)  CPAK (10—49 MxMm) OKpaluBaHmue KPOBOHITHAHMNS
WM CHIebl JIMKE/LKa
Ymepennas (2) Cpentss COMND Cpemnee konmuecrso  Cpenmee KOAIMHECTB0  AKTHBHBIH JIMKE/K Hebonbimoe

(200—399 mKM)

Buicokas COI1D
(2400 MxM)

Tsikenas (3)

NPK
(TC 250—349 mxm)

bosblioe koanyecTno
HPK (TC 2350 Mxm)

CPX (50—99 mKm)

bosbinoe KogmuecTso
CPXK (2100 mxm)

mowansio <0,5 T11

AKTHBHBIH JIMKENK
wiomaasio »0,5 171

KPOBONATHAHNE
momansio <0,5 M1
bonsinoe
KPOBOMAIMSHIE

IMporpeccupyioee
jabonesanne

omanso 20,5 M4

CauzeTenneTna 06ocTpeHis 3a601eBaHNs 110 JH0BOMY NMOKA3ATENI0 AKTHBHOCTH 3a00/ICBAHNS . BKIIOYAs [IPHIHAKH
(hmbpo3sa, ysernyueHne rIomanH nopaxkeH s Wi [porpeccHpoBAHNE FEMOPPArHYECKHX HIMECHEH I

Tpusenanue. COTID — cepoanast OTCA0MRKA THEMeHTHOTO Stinteans, TC — roaumuma cervarku, N1 — miomans aucka.

HBIM ocnoxHenuem OI1D sisasiiorest pa3puieb P13,
KOTOpbIE BO3HMKAIOT CMOHTAHHO B 3—12,5% ciiyuaes,
a Ha oue nposeneHust anTu-VEGF-tepanuu B 3—24%
cayyae. Mexoast M3 9Toro, HEKOTOPbIE aBTOPLI CYMTAIOT,
4TO HE clIetyeT IeuuTh n3oanposannyio O3, a Heobxo-
JIMMO HasHauath aHTH-VEG F-Tepanuio ToasKo npm Ha-
Janunn CPAK n/uan UPK, nocturas Tem cambim OastaHca
MEXKIY YTPO30ii HEIOCTATOYHOTO JICUEHWSI M PUCKOM pa3-
peisa PI1D [ 12—15].

Femopparnu, 0cobeHHO cyOpeTHHANBHBIC, MOTYT
MPUBOAUTL K HEOOPATHMOMY CHMKEHHIO 3peHust. [Tpu-
YUHAMM ITOT0 MOTYT ObITh TOKCHYECKHIT 3(h(heKT HOHOB
Kesesa Ha poropeuentopel 1 PITD, Mexannyeckas cena-
paums hotopeuentopos ot P19, Bbi3biBalomas Henpsi-
MOE MOBpPEeXIeHHE KJIeTOK Hin obpasoBarnue (hudpHHO-
BOTO CryCTKa, KOTOPbIi NPUBOIAMT K MOBPEKIACHMIO TKA-
HEBOI apXUTEKTOHMKM. PerysisipHast aHTHaHTHOTEHHASs
Teparus CHUXKAET PUCK Pa3BUTHS KPOBOMIIHUSIHUIA T1y-
TeM CTabMIN3aLMK TOHKHX COSAMHEHMIT MEXILY 9HI0TE-
JIMATBHBIMU KJIETKAMM W [TOBBILLIEHMS CTPYKTYPHOIT Lie-
JIOCTHOCTH HOBOODOpa3oBaHHbLIX cocynos [ 16—I18].

[Mporpeccupytounii hudpos (aHomarbHOE 0Opasz0-
BAHUE COCAMHUTENLHOM TKAHU MO HEpoanuTeIneM
win noa PI1D), no nauubiM necnenosanust CATT,
BeTpevancs B 24,7% cliiyuaes u3 Beeil BbIDOPKH natmeH-
TOB. Tpu 3TOM PHCK pa3sBUTHsI PYOLIOBBIX H3MEHEHMI
pospactayi npu MHB 2-ro tuna u 6bi1 accounmnpoBa
C MOBBIEHHBIM JINKeDKeM (iyopeciienHa, 60JbLioit 30-
HOI IOpaKeHMsl, BIPAKEHHbIM YTOILIEHUEM CeTYaTKH,
Hastumem CP2K miu otnoxeHMit cydpeTHHAIbHOTO TH-
neppedaekTuBHoro matepuana [19].

Creunanuctsl Duke Center for Macular Diseases,
OCHOBBIBASICH HA IAHHBIX PETPOCIIEKTHBHBIX KOTOPTHBIX
MCCICIOBAHMIA, 4 TAKXKE pe3yJibTaTax MpoCreKTHBHOTO
ncenenosanns PERSIST, uaentudmunposanu wectsb
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Mophoslornuecknx (PEHOTHITOB HEOBACKY/ISIPH3ALINH
npu HBML: 1) aprepuonsipublii; 2) KanuusipHbiii; 3)
CMEIIAHHBII KanWLsipHO-apTePHOISPHBII: 4) NMoanno-
uaHas xopuosackynonatust (ITXB) ¢ passeTnieHHOIi cO-
CYINCTOI CeThIO; 5) peTHHAIbHASI AHTHOMATO3HAs MPO-
Jmcpepaunst (MHB 3-ro tina): 6) cHHAPOM XOpHOHAATb-
Horo npocaunsanust (auri., Choroidal leak syndrome),
ACCOLMMPOBAHHDIN C MAXMXOPHONAATLHBIMY 3a00/1¢Ba-
HUsMH. [TpeanouTHTEIbHBIMIU METOLAMM LTSI OTTpe/e-
JICHUS! CTPYKTYPbl MeMOpaHbl SABASIIOTCS anTrHorpadms
¢ uHaouMaHuHOM 3eieHbiM (MAT), ocoGeHHOo BbICOKO-
ckopoctHast MAT n UAT ¢ BiuzeoperucTpatmeii, a Takxke
OKT c¢ ¢pyukumeit anrnorpapun [7, 8, 10, 11, 20, 21].

ApTepHOJISIPHBII NATTEPH XOPHOUIAIBLHOW HEoBAC-
kysipusaunu (XHB) xapaktepusyercst BBICOKOH CKOpO-
CThIO KPOBOTOKA Yepe3 KPYITHbIC MPUBOASILINE COCYIbI.
s vero cneunguyutbl 60JbLIOE KOJMYECTBO BETBSI -
LIMXCH apTEPHOIL, TEPMUHAIBHBIE COCYANCTbIE aHACTO-
MOTHUECKHE METIH 1 MUHHMATBHBIH KarTH/UTSIPHBII KOM-
MOHeHT. BeTpsilmecs apTepuosibl 4acTo acCOLMMPOBAHbI
¢ OI19, conepxalueit yHaCTKn NepuBacKyIsIpHOro (hu-
Oposa (conepxumoe cpeaneit pedaektusHocT Ha OKT-
ckaHax). KanuinsipHslii narrepH, XapakTepu3youmiicst
MEUIEHHBIM 3anojJHeHueM, npeacrasasier coboii ro-
MOTeHHBIIT (DOKYC M3 MMKPOCOCYIOB (TO, HACKOJIBKO
XOPOILIO BUAHA X CTPYKTYPa, 3aBUCHT OT paspelueHus
UAT). IMpoanann3uposas 1y/1 BIECPBbIC BLISIBICHHBIX
cayuaes MHB nipu HBM/L, aBTopbi MPULLITKH K BbIBOILY,
4TO KANWUISPHBIE H CMELIAHHbIE HEOBACKYJISIPHbIE MEM-
OpaHbl COCTABAAIOT CyMMapHO okoJio 20%, aprepuo-
asipuble — 35% (B coBokynuoctu ¢ [MXB — 55%), pe-
THHAJIbHASE aHrMoMaTo3Hast npoandepatms 1 naxmxo-
puoniaibHbie 3adboneBanns — no 10%. B 5% cinyuaen
nnddepenmpoBath MOPHOITOrHUECKYIO KAPTHHY HEO-
BACKYJISIPH3ALIMK HE YIaeTCsl.

BECTHWK O@TAIbBMOJIOrnn 1, 2022
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B npocnekrusHom ncenenosatnn PERSIST 6bu1a
BbISIB/ICHA YEeTKasi B3aMMOCBSI3b MEXJ/LY THCTOJIOIHYe-
CKHM CTPOCHMEM HEOBACKYISIDHOI MeMOpaHbl M OTBETOM
Ha Tepanuio [8, 9, I1]. Tak, KanuwuisipHbie ¥ CMEIIAH-
ubie XHB nmetor xopoumii orser Ha tepanuio, u [MA3
passuBaeTcst TonbKO B 3% ciyuaes. Haobopor, B riasax
¢ aprepuossipubiM natrepHom uau [MTXB vacrora A3
cocrasasieT 0koso 60% ciyuaes. Y nauueHToB ¢ apre-
PUOJISIPHBIM TTATTEPHOM Yalle BCTPEeyaoTcs OCTaTou-
Hasl KUIKOCTb M reMOpparuu U aaxe rnpu rnepBUUHOM
XOpOLLEM OTBETE Ha Teparnuio vaile HabmonaTes pe-
wmausel [11]. Mo Muennio aBropos, npuunHamu 60-
nee vactoit [MA3 B rasax ¢ aprepuosasipvoii XHB sis-
JSIIOTCS HE TOJBKO BbICOKAsl MPOHUIIAEMOCTD COCY10B
noa geiicrueM VEGF, HO M noBbilieHHe aKccyaaumm
M3 TEPMUHAIBHBIX [ETeNb (APTEPUOBEHO3HBIX AHACTO-
MO30B) M HE0CTATOUHO C(POPMHPOBAHHBIX COCYAMCTHIX
CTPYKTYP MPH HAJTMMHMK BLICOKO# CKOPOCTH KPOBOTOKA.
[Tporpeccupyioumii hpubpo3 cusizaH ¢ OTIOKEHUEM IKC-
TPALEJUTIONSPHOTO MAaTPUKCA, YTO TAKXKE XapaKTepHO
st aprepuonsipHoit XHB | 7]. Knunnueckue Habmone-
HHUS NOKA3bIBAIOT, YTO OAMH THIT HEOBACKY.JISAPH3ALINK
0OBIYHO HE NEPEXOaNT B APYTOi, MPH ITOM HA MAPHOM
a3y pa3sBUBAETCS TAKOIl KE €€ TUIl, KaK 1 Ha MepBoM
raasy. D10 HABOAUT HA MbIC/b O CUCTEMHBIX TPHUUHHAX
passuTHst aptrepuossipHoit XHB, a He ToAbKO 0 JIoKalb-
HBIX (DAKTOPAX HJIM XPOHU3ALIMK TTpoliecca.

B kauecTBe OCHOBHOI BepcHM (hOPMHPOBAHUS ap-
Tepuoasipioit XHB pacemarpusaior pemoneanpo-
BAHME HEOBACKY/ISIPHOM CeTH, BbI3BAHHOE Makpoda-
ramu. M3yuenue naszep-unayunposanHoit XHB y sia-
OOpPATOPHLIX MBILLIEIH PA3HOTO BO3PAcTa (MCMOJIb30BAIN
nH(ppakpacHblii J1asep ¢ WIMHOI BoaHbl 810 HM ¢ (ho-
KycoMm noppexaeHust Ha PITD u BHYTpeHHEH XOpHon-
nee) BBISIBUIO, YTO Y MOJIOABIX MblLUeit 06pa30BLIBANINCH
XHB kanuaasipHOro Tumna, a y ctapbix — apTepuonsip-
HOTO [22—24|. DTH 1aHHbIE COOTHOCATCS € TeM (haKTOM,
4TO C BO3PACTOM B XOPHOMJIEE HeI0BEUECKOro riasa Bo3-
pacraeTt KOJMUeCTBO TKAHEBBIX Makpoharos, KOToOpbie
00pa3yIoTCsl N3 MOHOLIMTOB LIMPKYJIMPYIOLLEii KpoBH |25,
26]. TakKe H3BECTHO, YTO MOBBLILIEHHOE KOJIWYECTBO Ma-
kpoaros Habmonaertcs B aprepuoasproit XHB u yuacr-
Kax (hubpo3sa, a Hannume HebaaronpusaTHoi hopmbl XHB
KOPPEJINPYET € BBICOKMM YPOBHEM Makpo(araibHbIX L1-
TOKHMHOB |26, 27].

Kpowme Toro, onpeneneHHoe Bausinue Ha ande-
perumanmnio XHB okasbiBaloT HH()EKLUMOHHBIE areHThI.
XPOHUYECKOE IUTOMEraJoBUPYCHOE MH(ULINPOBAHME
Y MblLLIEH acCOUMMPOBAHO € (hOpMUPOBAHUEM apTepHo-
asipHoro narrepHa XHB, uto, no maenuio D.M. Miller
1 coaBT. [28], 06yC/I0BIEHO OMOCPEIOBAHHLIM BIAUSIHUEM
BHUPYCa Ha KOCTHBII MO3T M KJICTKH-TPEILLECTBEHHUKH,
TAK KaK HEMNoOCpeACTBEHHO B TKAHU XOPHOMIEH BUPYC
He onpezesnsics. Y yenoseka MHOUIMPOBaHUE HHTOME-
razosupycom nossitaer konuuectso CD163° makpodda-
TOB, UTO NPUBOAMT K 0Opa3zosaHMio (hudpo3sa [29]. Takoe
Ke JeiicTBUe ObUIO MOKa3aHOo LISl XpOHMYecKoro bakre-
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puanbHoro nHpuuuposarus [30], a Takxke JUist Bo3nei-
CTBUSI CHTApeTHOTO JbiMa U HUKoTHHA |31, 32]. Ecan
passute BMJL akTuBusnpyercsi Makpodar-accoumm-
POBAHHBIM BOCMAJICHUEM, TO JTOTMYHO MPEANOIOKNTD,
YTO MPOTHBOBOCMATUTEIbHBIE ATE€HTHI MOTYT UIPaTh MPO-
TEKTUBHYIO poJib B OTHOIIEeHMK passuTus XHB. Tak, na-
npumep, BMII penko Berpeuaercs y nauueHToB, mojy-
YAIOLIMX CUCTEMHYIO TEpanuio peBMaTHieckmx 3abojie-
Banuit. [peseHTHBHOE HA3HAYECHHE TTTIOKOKOPTHKOMIOB
MHTPABUTPEAILHO B IKCIIEPUMEHTE CHMKACT PUCK pas-
BuTHs XHB, nockonbKy rnpenorspaiaeT MOHOUHTAPHO-
MakpodaraibHyio HHOWILTPALIMIO TKAHM ceTuaTKu |33,
34]. Ipu 9TOM 10Ka3aHO, YTO HHTPABUTPEAILHOE BBEIIC-
HUE MTIOKOKOPTHKOMIOB HE J1IaeT KaKUX-JIM00 rpenmy-
eeTs B JieyeHnn yxe nmeroweiics XHB u ve npenor-
BpauaeT passurue (hubposHbIX UzmeHeHmii [35].

AHATN3MPYS HMEIOLINECS W MEPCIICKTUBHBIE HATIPaB-
aenus neuenus MA3, cnenyer Hassath (hoToRMHAMIME-
ckyio Tepanuio (PAT). DToT MeToI B HACTOSILLEE BPEMSI
MCTIONIL3YETCS! PEIKO, OTHAKO OH MOKA3aJl XOPOIIne pe-
3YJILTATHI MPU COBMECTHOM NpuMeHeHnn ¢ antu-VEGF-
npenaparaMm MMEHHO y DOJIbHBIX € HEAOCTATOUHOM
apdexTuBHocTLIO Tepanuu [36, 37]. [Mpu atom ag-
(pexktusHocTs coueranus DT ¢ pasubimu antn-VEGF-
areHTaMm MOXKeT 3HAUYMTENIbHO pasinuaTbesi. Hanpu-
Mmep, npu geyeHnu [MXB, no naHHbIM HCcaen0BaHMs
EVEREST 11, panutusymad B couerannm ¢ T sep-
TEnophuHOM MPEeB30LIe]l MOHOTEPANTHIO PAHUOH3YMa-
oom [38], a pesyabratel neeaenosannsg PLANET noka-
31, 4TO MOHOTepanus adandepuenTom He yCTynaer
no a¢pdekTnBHocTH KomOuHaumu npenaparta ¢ GJAT
seprenopduHom [39]. MepcneKTHBHBIM MPEaCTaBIIs-
eTCsl pa3sBUTHE HOBBIX KOMOMHMPOBAHHBIX BAPHAHTOR
Teparnu1 HeOBACKYIAPH3aLMK. B 4acTHOCTH, VCTAHOB-
JieHa BeicoKast ahheKTUBHOCTL KOMOMHALMK «B10Ka-
TOp aHrnonostuHa-2 + admbepuernt» [40, 41]. a Takxke
coyetanusi 6nokatopos VEGF-C n VEGF-D ¢ paxnou-
3ymabom [42—44).

Jpyrum acnekToM HeaocTaTouHoi a(hheKTHBHO-
CTH JIGUCHUS sIBIIsIeTCst CyOONTUMaIbHOE BOCCTAHOBJIE-
Hue 3penust. [To HeKoTOpLIM HaHHBIM, ¥ S5—60% na-
uneHToB, nonyvaowmx antn-VEGF-tepanuio. MKO3
He pocturaet 0,5 [45, 46]. Bo MHOTHX ciIy4asiX MpUUNHBI
CHMXKEHHS 3PEHUS HE BbI3bIBAIOT COMHEHMIT — 3TO He-
obpatumas notepst hotopetieniropos, PI13, BosuukHo-
BeHue 30H atpodun. ONHAKO Y HEKOTOPHIX MALIMEHTOB
cymectseHHbie n3meHenus PI1D u oropenentopon
HE BBISIBJSIIOTCS, TIPH 9TOM 3peHHe CHUXKEHO 3Hauu-
TeJbHO. BO3MOXHO, npHunHa KpoeTcsi B (DYHKIIHOHATb-
HBIX MOBPEXICHHIX (POTOPELEIITOPOB, B NMEPBYIO Ove-
peilb KoJa00o4eK, KOTOpbIe MPOsIBISIIOTCS B HAPYIIEHMSIX
Ha VPOBHE CHMHANTHYECKOIi cBs3u. B aKkcnepuMenTe
MOKa3aHo, YTO CHHANTHYeCKas TUC(YHKLIMS pa3pu-
BACTCSl B HEITPOCEHCOPHOIT ceTyarke Hax 30Hoi XHB,
MPUBOIS K HAPYILEHUIO (DYHKLIMIL, MOATBEPKIACHHOMY
JaHHbIMU 3neKkTpopeTuHorpadum [47, 48]. [Mospexie-
Hue HabIaeTesl Ha YpOBHE CHHanca mexay dortope-
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Tabamua 2. KAMHMYECKHE NOKA3aTeAH u COOTBETCTBYIOWME KOHTPOALHBIE 3HAYEHHUSA, NPEANOKEHHDIE AASI NTPOBEPKH NPABUALHOCTH BEACHUS

nauxentos ¢ HBMA B petuHaabhbix uentpax [54]

Table 2. Clinical indicators and corresponding reference values proposed to test the appropriateness of wAMD patients’ management at each Retina Center [54]

Komunueckui nHIHKaTop

Pedepericroe snavuenne

Bpemsi 10 yCTaHOBACHIS IMATHO3A
BpeMms 0T MOCTAHOBKH IHATHO3A /10 HAYAIA JCUCHUs

BpeMeHHOH HHTEPBAT MEXKIY HHLEKIMIMH BO BPEMS MIEpHoia
3AIPY3OUHBIX HHBEKIINH

CpezHee YHCI0 HHBEKIMH UM paHee HE NOJYIABIIHX JIeHeHMs
MAUMEHTOB Ha EPBOM FOAY Tepannm

Bpemennoii HHTEPBAT MEAKILY MOHHTOPHHIOBLIM BH3UTOM 1 HHbEKUMEH

MPH HHAWBHAYATHIHPOBAHHBIX PCAKUMAX JICHCHHHA

Jnarnos 20/KeH ObITh MOCTABICH B IeHL MEPBOTO MOCEINEHNS
NALMEHTOM CHEUHAIHCTA 110 3a00/1CBAHISIM CETYATKH

Jleuenne J0/KHO HA4ATHCS B 1CHb MOCTAHOBKM JIHATHO3A
an6o He mosxke |5 aueit nocie 1oro codbITHs

4—5 nen

7 nHBeKmit

MHBeK1Mst B OIH 1€HB C MOHUTOPUHIOBLIM BU3HTOM JHGO
B TEYCHHE 7 MOCACAYIOUINX AHEH

LENTOPOM M BunosipHoit Kietkoii, [Tpuunnoil cuHan-
THYECKON AMC(YHKLIMM CYUTAIOT aKTHBALIMIO KJIETOK
Miosnnepa, KoTopasi, B CBOIO O4epellb, aCCOLMMPOBaHa
¢ MHUTpaLneii B ceTHaTKy Makpoaros u3 peTHHaIbHBIX
cocynos. JJanHblit heHOMEH TIPOrpecCUpyeT Mo Mepe po-
CTa HEOBACKYISIpHOI MemOpaHbl. Takum obpasom, BO3-
neicTBie Ha Makpodary rpeacTas/isieTcsl O4HOI U3 1o-
TEeHUHAILHBIX CTPATErHIT MOBBIIEHWs 2(PHEeKTUBHOCTH
nevyenns BMI [49].

Jpyrum M3yyaeMbiM METOIOM BO3AEHCTBIS Ha CYO-
ONTHUMAIBHOE BOCCTAHOBJIEHME 3PEHMs SIBJISICTCS MO~
KOXHOE BBEAEHHWE ITaMUTIpeTH1a — HalleJeHHOTo
Ha MUTOXOHAPHH MENTHAA, KOTOPLIl VCTpaHsIeT MUTO-
XOHAPHAIBLHYIO INChYHKLINIO. B paMKax KIMHHYECKOTO
nceaenopanus | gase ReCLAIM npenapar npumeHsuics
npu «cyxoii» BM/JL, Ho rnpu 3T0M ObLIO OTMEYEHO NOBbI-
mweHne MKO3 napuoro rinaza ¢ HBMJL [50—352].

[MpononxaioT U3yvyaTbesl reHeTHYECKHEe 0CODEH-
HOCTH 3a00JICBaHMSI, B TOM YHCJIE B aCreKTe B3aUMOC-
Bsi3M ¢ 2 heKTUBHOCTBIO JieveHusi. B yactHocTH, oTeue-
CTBEHHBIMH CHEIMAIMCTAMU YCTAHOBICHA 3aBUCHMOCTD
orsera nauneHTos ¢ HBMJI na antu-VEGF-tepanuio
OT AMHBL TEJIOMEP JCHKOLMUTOB, paccMaTpuBaeMoii
CerojiHg B KaueCTBE OIHOI0 M3 reHeTUYECKHUX MapKe-
POB CTapeHMsi: y nMauneHToB ¢ OoJiblieit 1THMHOI Te-
JloMep JNeiKOUMTOB yalle Hadmoaan nepexos ak-
TUBHOMH HEOBACKYJISAPHOI MeMOpaHbl B HEAKTUBHYIO
yKe rmocie Tpex BBeAeHuit HHrnOMTOopa aHrnoreHesa,
B TO BpeMsi KaK NPy MEHbIIMX 3HAYEHUSIX 3TOrO MoKa-
3arTesisi yallle CoOXpaHsiiach aKTHBHOCTb HEOBACKYASIPU -
3aLNK, YTO ONPENesyio NoTpedHOCTb B DOIbLIEM YUCTe
WHTPaBUTPeATbHBIX MHBEKLMIA [S3].

Hapsny ¢ uzyueHueM naTtoreHeTHYeCKNX MeXaHn3-
MOB, ONpeIe/sIOUIMX OTBET Ha Tepanuio, U pa3pador-
KO HOBbIX HanpasJeHWil JeUeHus MpeacTaBisiioT HH-
TEpPEC COBPEMEHHbIE KJIMHMYSCKHE MOIAXOAbI K OlLIEHKE
stdekruBrocTH anTH-VEGF-Tepanun. Kakum obpa-
30M OLICHUTB aleKBaTHOCTH nposenexmns aHTn-VEGF-
Tepanun B coBpeMeHHbIX yeaosusix? B 2020 r. rpynna
akcrneproB n3 Mranuu npemioxuna psii KpMTEpUEB
JUISI OLIEHKH TIPABWILHOCTH BeleHMs nauueHTos ¢ HBM/L
(tada. 2) [54]. AHanu3 JaHHBIX [0Ka3aTe/le noueseH
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NPy MJIAHUPOBAHNY ACHCTBHIA 110 ONTHMHU3ALUH PabOThI
CHUCTEMBI 31PABOOXPAHEHUS!, OTHAKO, YTOOBI pean3oBaTh
TAKOIM MOIXO/1 HA TIPAKTHKE, TPEOYIOTCSI COrTaCOBAHHbIE
VCHJINSI BCEX CTOPOH, YYACTBYIOIIMX B OKA3aHUW MEIH-
LMHCKOI TTOMOLIIH.

B 2020 r. rpynnoit skcnepTos no 3adoaesaHusam
ceT4yaTK ObUTH pa3paboTaHbl ONpeaeaeHHsT MOHATHIT
1 BBEIICHA eAMHAs TEPMUHOIOTHS [UJISl ONTMCAHUSA MOKa-
3artesieit npuBepKeHHocTH 1 cobmonernst antn-VEGF
tepanun y nauneHtos ¢ HBMJL. Mcnonb3oBanm me-
TOM, HA3bLIBAEMbIil «1eb(UIICKHIT KOHCEHCYC»: IKC-
NepThl YKa3ain CBOE COIIaCHe ¢ KaxkIbiM OnpeeieHueM
no wkane ot 1 10 10. TMoayuenusiit cpeanuii 6ann co-
craBui oT 8,33 10 9,75; 9710 yKa3bIBaeT Ha TO, YTO KOH-
ceHcyc ObUT Z0CTUTHYT. Bbuin daHbl cienyioume oc-
HOBHBIE ornpenenenns. «HecobmoneHne pexuma eye-
Hust» (aHr1. nonadherence) onpeaensieTcs Kak rnporyck
JABYX WK DoJiee rocelieHuit Uist JIeYeHUs MM MOHM-
TOpHHTIA B TeueHue |2 Mec, Mpu 3TOM rnocelieHne cum-
TAeTCs MPONYUIEHHBIM, €CIN MallMeHT He SBIsieTcs
B KJIMHHUKY DoJiee 2 Hell oc/ie peKOMEHI0BAHHOI 1aThl
(BHE 3aBUCHMMOCTH OT NMPUYMHBI HesiBKK). Mo «oTeyT-
CTBHEM TIPHBEPKEHHOCTH» (aHIJL. nonpersistence) NoOHM-
MAIOT CUTYAUMIO, €CIIH MALMEHT NPOMNYyCTHII Je4eOH bl
WM KOHTPOJIBLHBINH BU3UT 10 KaKOii-1ndo npuumnHe u/
WIH MMOBTOPHBIE BU3NTBI HE 3aMJIaHUPOBAHbI 110 KAKO¥H -
smbo npuunHe B TeueHue 6 mec. [1To MHEHUIO aBTOPOB,
HOBBIE ONpeAeIeHUs MOMOTYT Bpauam Jiyulie MAEHTH-
(uLMpOBaTh NMPUBEPKEHHOCTL MALIMEHTOB M BLICTPO-
WTh CTpaTeruio Tepanuu [55].

MHTepecHblii TOAX0 NPEACTABICH B MPELIOKEH-
Hoit B 2021 r. kiaccudpukauum orsetos Ha aHTU-VEGF-
tepaniio HBMIL «10 6amnos» |56] (puc. 1). Joctoun-
cTBaAMM 3TOI KilaccH(MKaLMmN ABISIOTCS NMPOCTOTA,
HArJSIIHOCTh W MOTIBITKA MPEUIOKNUTh BAPHAHTHI OI1-
TUMMU3ALNK JICYEHUS B 3aBUCHUMOCTH OT €ro pesyJibra-
ToB. Ilpn 3TOM OOpaiaoT Ha ceds BHUMAHHE U Cylle-
CTBEHHbIC HEIOCTaTKH. B yacTHOCTH, OLleHKA 3HAYEHMS
nepcuctupyioweit CPZK He COOTBETCTBYET COBpPEMEH-
HBIM TIPEJACTABACHUSIM, U3JTOKEHHBIM HaMH paHee,
a N3 npeiaraeMbiX TaKTHYECKUX PELICHW B HACTO-
siliee BpeMsl JOCTYIHBI JNlb YTOYHEHHE JIMarHosa,

BECTHUK OQ®DTAJIbMOJIOrvn 1, 2022
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Peaynurar nevenun

Pewnm TAE: HoT wuaKocTy (CPIKMPXK) 2 1 mec

Pexum T&E: wet xuaxocTi (CPIK/UPX)

Mpumevanue. * — nopTosan cucrema aoctasku (PDS) [57].

Prc. 1. Kaaconpusauns aroera wa anmu-VEGE-repamog nBMA 10 Gavon [56].
Fig. 1. The 10 score classification of response to anti.-VEGF therapy for wetl age-related macular degeneration |56

cveHa anm-VEG F-npenapara n npexkpamieHne jgese-
A (4 TAKAE, BOIMOKHO, KOMOHHALMS AHTHANTHOTCH-
HON 1 POTOAMHAMBYCCKON Tepaninm).

C nosmumm KIHHNYeCKOH NPAKTHKN HECOMHCH-
HLH HHTEepee NPeAOCTANISIOT PEKOMEHIALINN 10 Beae-
o naupenTos ¢ HBMIL, KoTophie mioxo pearupyior
ia antH-VEG F-tepanuio, npeanoxennnie Pykono-
AATHM KOMUTETOM AKaaemun aperin (Vision Acad-
emy Steering Commiittee). Flpeacrannenubii aaropum
(pHe. 2) nPHIBaH NOMOME B ONPEASASHITH PALHOBANLHOI
aeqeBHON TAKTHKH. AJTOPHITM YUHTHIBACT ACNCKTH,
KOTOPHIC MOIYT BHIIBATH CYOONTHMANLHBLIH OTBCT
ua anTi-VEG F-repaniio. Takie Kak HEA0CTATOMHOE
JCHCHIE WIN HETTPABHIBHO VCTAHORICHHBLI ANArHo3,
A TAKAC (PAKTOPEL, KOTOPLIC MOIYT NPEHSTCTROBATS PO~
AOKEHMIO JICHCHUA, HATPHMED OCAOKHEHUS, BLIIBAN-
HBIC HHBEKIMAMY WAH JeKapeTRaMK. ITH DUKTOPLI He-
OOXOANMO VIEHTBHIBATE LISt KOPPEKTHPOBKH MPOTOKONOB
nevenns. Ecan cnaGoiil oTBET HA JEUCHHE COXPAMKH-
etcn nocae emennt ant-VEGF-arenra n ge Habmonn-
ETCH HIMEHEHHI B OTBETE MOCIE PHOCTAHOBKI JIeie-
HUS B TCUCHHE 3aPAHEe ONPEACACHHOIO NEPHOLN Bpe-
MeHM (enaysa poaedenuns), 1o aurn-VEGF-tepanus
MOKCT CHMTATLCA BeCnepeneKTHRHON M 201KHL GTh
nproctanonieHn [58].

TepMuH «TiIRTHOCTS (GECNEPeNeRTHAHOCTH) MEAN-
1HeKo# nomouts (an. medical futility) onucsipaer
CHTVALLMM, B KOTOPLIX TCPAITHS HE HMCCT PCIHCTHY-
HBEX LWAHCOR OKa3aTh TAKOM HpekT, KoTophii naumeHT

RUSSIAN ANNALS OF OPHTHALMOLOGY 1 2022

MOT Ol CHeCTs U ceOR noaoxnTeasisim (59, Mpexpa-
WICHHE TEPANNN B Cayiae ce BecneperneKTHBHOCTH MO-
AKCT pACCMATPHBATLES B chaeayioumx cayiasx: MKO3
B I3y, NOAYHAIOWEM TEPANTHIO, CHUIIIOCH HE MeHEee
vem Ha 13 6y ETDRS B revesue Asvx nocaeiHmnx niin-
TOB, NIPHUMYEM ITO CHIKeHKE casizano ¢ HBMI (a ne ¢ apy-
rumy rrarosormasin); MKO3 s raasy, noayuawomenm re-
panminio, CHUIMICH He mMenee Yem Ha 30 6yks ETDRS
110 CPABHCHMIO C HEXOIXHBIM YPOBHEM /AN AV
MOKA3ATEAAMM, AOCTHIHVTBIMI B XOIC JCHCHMS. CVIie-
CTBYIOT SBHBIC TIPHIHAKK yXyAIeHus Mopdonorim Heo-
BACKYSIPHON MCMOPAHKL, HECMOTPS Hil FPAMOTHYIO Tepa-
mio. [Mepesn npekpaticHues AeyeHns HeobxXonMo yio-
CTORCPUTLCH B TOM, HTO NALMCHT JAeACTBITEILHO GoabIIE
HE OTHEYEET HA TePanMio nenoibavemuimi antin-VEGF-
NPenaparaMit; b KOppekTHOCTH anarnosa HBMIL; s tom,
HTO V ALUHEHTA OAHOCTOPOHHEE MOPAKEHNE 1 BHICOKAR
MKO3 naproro rsa (npy 31oM He Cacayer sabuBatt
PO PErVIAPHLIT MOHNTOPHHE BTOPOTIO I1a31). B TOM,
aro ant-VEG F-repanyst nposoaniacs peryaspHo ¥ co-
IAACHO BLIGPAHHOMY PEXRHMY N03HpoBanms [60].
Crienmanmnersl Kopasienekoro Ko/ueaka ofraasmo-
aorop (The Royal College of Ophthalmologists; Bennko-
OPHTAHMSA) BHUICIHIN CHSAVIOUIME IPYILL NALNEHTOR!
¢ TEPMHHATLHON craumeit 3adoaesanus nian hubpolom
(NP OBATCALHOM COXPAHECHUN BANTEALHOCTH ¥ OT-
HoweHn wimenennit MKO3 napioro rasa), ve pe-
AFHPYIOUIHE HA JCHCHIE: A0CTHTIINE CTADHALHOR pe-
MHCCHN (OTCYTCTHHE MPHIHAKOB aKTHBEHOCTH 3ab0eni-
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Puc. 2. Asroputm onpeaeaenus becnepenextusHocty autn-VEGF-tepanum y naumentos ¢ HBMA [58].

*Bee cacayoniee MpUMEHIMO K PACCMATPHBACMOMY 1/143Y: ¥ HAUNMCHTA OAHOCTOPOHHSAS WIH ABYCTOPOHHAA HBMIL (aiiropity nNpeaHasHaMeH Ui XVAS BHASILETO
r1a3a); aiT-VEGF 8800061H NPABIILHO H CBOCHPEMEHHO PAHCE ACHEHHBIM MALMEHTAM; OTCYTCTBYET HEOBPATHMOE MMOBPEAIECHNE LIEHTPA MAKYIIB, HECOBMECTH-
MOe ¢ yayuieHnes sperns npH anti-VEGF-tepanun; pasmep nopaxenns < 12 aHasMeTpos 1HCKa B HaHOOABUIEM JTHHETTHOM HIMEPEHH; eCTh A0KATEALCTHI NPO-
rpeccnupoBaring saboienanns, Hatmoaaembie ¢ nomoubio MAT wan neaasuux namerennin MKO3. B anropirme «6ecnieperieKTHBHOCT b ONPEACISCTCs KAK COCTO-
AHIC, TIPH KOTOPOM PEKOMEHIYETCH NPHOCTAHOBHTE JICUCHNE, ITO HE OFPAHNMHBACTCH MECIAHUMHCKON Gecreperek rHBHocTLIO; a) naMeHeHns OKT rakke 204Kt
GBITH PACCMOTPEHB A1ECH B COOTBETCTIIM € KPUTEPHAMI, CHEUMDHUHLIMMI LIS PEFHOHA 1 BPaa: b) B COOTBETCTBHN € KPHTEPHAMIL, CICUHMITHLIMKI VIR PErHOHA;
€) «MAKCHMUTLHAS TCPAIHS» ONPEACAACTCA KAK CAMBIN KOPOTKIIT HHTEPBAA MEA/LY NPHEMAMH, COCTAIISIONUNN 2—4 Helt (15 COOTBETCTRHIE € KDHTCPHAMM, 34BHCH-
WIHMH OT PETHOHE 1 Bpata); d) sHeaIeKBaTHLI OTHET» ONpeAe/seTes Kak nporpeccupyiomee yxyumenne MKO3 sa 2X GYKB OT HEXOAHOTO YPOBHS B 133y, MOAY-
HAIOIEM JIeHEHHE B IIepBHHOIT (hase (X onpeaeaseTcs perioHUIBHBIMI KPHTEPHAMI); €) AALTCPHATHBHLC BAPHAHTL ICHCHNS A0CTYITHE LA noarunos HBMJL,
Takux kak [TXB u pernnaasuas anrnomarosnas nponudepats: 1) OCI0KHEHHS MOIYT TAKKE BKIOYATH TpoMBoaMOoIteckme smaenmus (iesenne antu-VEGE
JOJIKHO OLITh BPEMEHHO NPHOCTAHORAEHO, & 30TEM BOZODHORICHO [TEPHO/L BPEMEHH, ONpPeicIieMblil pErHOHAILHBIMI KPHTEPHSIMN|): £) KOria atsTepHaTHRHAS
monotepanus npotin VEGF Heaoctynna, Bpad MOKST paceMOTPETh BOIMOKHOCTL KOMGHHHpoBaHis ¢ WIT; h) enayia g cacHume win «HHTepRL Ge3 eueniss
onpenengeres kak Y nenenn oreyrersms aetenmst nporns VEGF (Y onpeneasieresi permoHmibHbIMH KPHTEPHSIMI; §) s VXV HIEs OnpeaeaseTes Kak noteps Z Gyks
T10 CPABHEHHIO € MCXOAHBIM YPOBHEM (Z ONpeAeasercs KPHTEPHIMI, SaBHCALLIMK OT PErHoHa).

Fig. 2. The algorithm for determining futility of anti-VEGF treatment in patients with nAMD [58].

*All of the following apply to the eye in question: the patient has unilateral or bilateral nAMD (the algorithm is limited to the worse-seeing eye); anti-VEGF was ad-
ministered in a correct and timely manner in previously treated patients; there is no permanent damage to the macular center that is incompatible with visual improve-
ment by anti-VEGF treatment: lesion size is <12 times the disc area in greatest linear dimension: there is evidence of discase progression confirmed by Nuorescein an-
giography or recent VA changes. In the algorithm, «futilitys is defined as a state in which the recommendation is to suspend treatment, and is not limited to medical fu-
tility; a) OCT changes also to be considered here, in accordance with region- and physician-specific criteria; b) consistent with region-specific criteria; ¢) «smuximal
therapys is defined as the shortest dosing interval of 2—4 weeks (as defined by region- and physician-specific criteria); d) «inadequate responsen is defined as progres-
sive deterioration of VA by 2X letters from baseline in the eye being treated in primary phase (X defined by region-specific criteria); ¢) alternative treatment options
are available for subtypes of WAMD, such as PCV and RAP; f) complications may also include thromboembolic events (anti-VEGF treatment should be suspended tem-
porarily and then recommenced [with period of time defined by region-specific criterial); g) when alternative anti-VEGF monotherapy is unavailable, the physician
may consider combining it with photodynamic therapy; h) «treatment pauses, or streatment-free intervals is defined as Y weeks of no anti-VEGF treatment (Y defined
by region-specific criteria); i) sworsenings is defined as loss of Z letters from baseline VA (Z defined by region-specific criteria).

HUS Ha (poHEe ABYX-TpeX MOCAeN0BATEIbHbIX WHBEKLIMI
aandepuernTa, BLINMOIHEHHBIX C MHTEPBAJIOM B 16 He,
B paMKax MpUMEHEHUs peXuMa «J1eYUTh 1 YBEJIMYNBAThL
MHTEpBal») ¢ cOOMIOAEHUEM JBYXITAITHOIO MOAX0/1a —
cHavana OKT-MoHuTOpHHT B TeyeHue 12—18 mec, a 3a-
TeM NepeBo 1MoA HadIAeHHE CIICLHATIUCTA 110 MECTY
Kutenbernsa [61].

3akAoueHue

Takum obpa3om, B HACTOsLIIEE BpeMsi He Cyllle-
CTBYET €AMHOTO MMOAX0/1a K ONpeIe/IEH IO U TePMHHOI0~-
MU HEAOCTATOMHOTrO 0TBeTa Ha aHTU-VEGF-Tepanuio
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HBM/1. Hanbosee BceoObeMIIOMIMM CIEAVET MPU3HATD
TEPMHH «IIEPCUCTHPYIOLIAs aKTHBHOCTL 3a00J1€BaHMsI»,
OIHAKO OH TOXe He yHuBepcaseH. [1pu BbIHECeHU N 3a-
KJI0UYEHUS O PE3UCTEHTHOCTH K IPOBOAMMOI TEpanum
M HEIOCTATOMHOM OTBETE Ha JIeYeH e CeayeT aHaln-
3UPOBATh M YUUTHIBATH CEAYIOIIHE (GaKTOPLI: BOZMOX-
HbII MO3AH W OTBET HA TEPAIMIO, MPaBUJILHOCTL U pe-
IYJISIPHOCTb MPOBOAMMOI Tepanmm, KOPpeKTHOCTb TH-
arHo3a, npaBubHOCTbL OLUEHKN KPUTEPHEB aKTHBHOCTH
3abosieBaHM s, aleKBATHOCTh OXKMAAHUI OT Teparuu.
[Tp¥ MCTHHHOM HEIOCTATOYHOM OTBETE BO3MOXKHBI
pasJinyHble TAKTUYECKHUE PELICHMS, CPEAM KOTOPBIX:
nepepoiB B 1e4eHun, cMeHa anTu-VEGF-npenapara,

BECTHUK O®TAJIBMOSIOr A 1, 2022



OO ANTERFTY PN

Literature reviews

NEPEXOA HE KOMOIHHPOBAHHOC JCHEHNE W NOJHOC
npexpaneHie Tepanum (s cayuac ee GecnepenekTHn-
HOCTH),

Vaactue asropos:
Konuenums u ansaitn neeneaonanus: O.3., E.B.

AUTEPATYPA/REFERENCES

Yang S. Zhao J, Sun X, Resistance 1o anti-VEGF therapy in ncovaseular age-
related micular degenomtion: i comprehensive reviow. Druy Des Devel Ther
20062 10; 1557+ 1967

bripa//dototg/ 10 2147/ DDDT 8976531

Bywmcxan MBL Moososa AA. Anapeens ML Kyaenoe A8, 1lie-
Aot A B Coposant TTA @upatakouionteciiil ahatis peamcrei -
e e -VEGF-nperaparam, Oy, 20181 5(4):382-357,
Budzinskiya MV, Plvukhovi AA, Andreeva 1V, Kuznetsov AV, Shel-
ankosis AV, Sorokin PA. Plurmacologcal Anulysis of Resistance o Antl-
VEGF Thermpy. Ophthalimetogy in Rusvine = Oftal mologiue. 2018 15(4): 182
38T 000 Ruse ).

brp//dod g/ 1O TSO0R/ TR EH-SORS- 2018 4- 342387

Januens OB Hepoenn HB., Oxotnsexan TUL, Bofiusme EB A
VEGF-reparminm neomcky Anpnod 0oIpoctnofl Maxy1spiol derenepaism:
BRI HEROCTATOMMON MIMPERTIONOCTH, Bocmmun ofwiem o
M21137(5):152159,

Zaytsevn OV, Neroeva NV, Okhotsimmhayn TD, Bobykin EV. Ani-VEGF
thetipy for neovascular age-rebated macubir degeneration: causes of incom-
plete responss. The Racssian Amrals off Ophehalurodogy = Vesouk aftal muologi.
2020057501524 159, (10 Ruw, ),

hitps://dok oag/ 1017116 /0ftima N2 1137051152

Stome TW, od. ASRS 2018 Preferenoes and Trends Membendiip Survey, Chi-
wugo, 1. Amencun Socicty of Reting Speciadistss 2008, Accesied Atgust 29,
2048

It/ /wwwasrang/content/documents,’ 2018 poat -survey-rovalty- for-
webshie.pdf

Ziyrseva O, Neroev V, Zholew Y, Petrbovkaya V, Paleeva AL Trifonovi M.
Efimenko 1, Sermintic analysis of paticat siskee itn wet AMD and distietic nd-
il diseane: Patients” jourmey and healtheure experience. Earefing 2021 Vir-
tual Abstructs. Type Frée Paper, No. 38

Bobwaxm E.B . Koporkux CA., Kpowuten BH.. hycuen IR, Bepec-
e HCL Mopaionn OB, Antsuemores s tepaiin snaaaiodin non.
PACTHON MEKYANPHON IOCCTIIPOIIE SIGLTHT HONII OTRLE NEIHEHTON
OF HOCICAYOUICs o SGanenmn. Mecmmun oo oy, 202113702y
06-74

Bobykin EV, Korotkih SA, Krokhalev VY, Busluey RY, Betesneva NS, Mo-
oz OV, Amtl-VEGF thetupy of wet age-related mpcular degenceation
anshysis of patients lost t follow-1p, The Russian Anmals of Opinhalmalogy
= bestnik often) ‘meclongdl. 2021, 137(2):66-74. U1n Russs ).

hitpne/ /dot g 0, 171H6/0falmal(21 13702160

Mettu PS, Allingham M), Comine SW. Incomplete response 1o Anti-VEGF
therupy in neovascular AMED: Exploring discase mechamivms and therapeu-
e opportunities. Prg Redn Epe Rex 2021:82:100900,

hiepss//doborg/ 10, 1006/). preteyeres 2020, 100906

Lid EM, Gromwald L. Mattu PS, Sermno NP, Crowell 5. Cousing SW. Le-
san Morphology on Indocyanite Green Angiography in Age-Related Mag-
ular Degeneration with Classic Churoldal Neoviseulnr Membseane: bmpli-
cations for Respomse to anti-VEGF Treatment. fivexr Ophithalmol Vis Sei.
WRIN LS

Mettu PS, Ceowell S, Shaw 1, Groowald L. Lad EM, Sermuno N, Cousis
SW. Neavascular Morphology on 1CG Anglogphy Predicts Response o
An-VEGF Therapy in Eyes with Scrous Pigment Epithelial Detactiments
und Ages Related Maculur Degenemtion. fuevess Ophhemol Vis Sci. 2012,
53014)2654

Serrano NP Stuw | Metn PS, Lad EM., Crowedl S, Cousios SW. High-
apeed Indocyanine Groen Angiogmphy In Age Relased Macular Degenera-
1hon With Fibrovisseular Pigment Epithelial Detachmonts. Mavess Ophthalonm!
Vin Sei. 01353 H): 151

Metta PS, Allingham MJ, Nicholas PC, Coustns SW. Neovacalar Morphol-
ogy by 10G Angiography und Response to Loaditg- Dose Ant-VEGF Ther-
apy in Putionts with Neovascular AMD. Invest Ophrhadmad Viy S, 2016;
STO20No Pugination Specified.

RUSSIAN ANNALS OF OPHTHALMOLOGY 1. 2022

Chop u obpaborka matepuia: H.H., T.O., E.B.
Hanucanue tekera: HH.. T.0., E.B.
Penaktuposanue: 0.3,

ABTOPLI 3AABAAIOT 06 OTCYTCTBHN KOHDIANKTA NHTEPECOB.
The authors declare no conflicts of interest.

16,

1LY

v

2L

P

Ersor MG, Kamcorto M, A S, Saymaon Mostubas |, Hocsogiu M. Retinal
pigment eplthelivien teaps: Classification, pathogenests, predictons, and nan-
agement. Sury Ophihialmol. 2017:6204):4%3- 305,

hasgc//chod . ong/ 10, 1006/ survophthel 201703 004

Comporison of Age-reluted Mucubar Degeneration Treatments Trinls (CATT)
Reseureh Group, Muguire MG, Martin DF, Ying GS, Jaffe GJ, Daniel E,
Grrunwald JE, Toth CA, Feeris FL 3nd, Fine SL. Five-Year Ouicomes with
Antl-Viscular Endothetial Growth Factor Treatment of Neoviseular Age-
Related Maculur Degeneration: The Comparison of Age-Related Mucular
Degencration Treatments Triaks. Ophthaimobogy. 2000123801751 1761,
Btps/Adolang/ 10, 10105 ophtha 201603 045

Pauleikhoft D, Loffort D, Spital G, Radermacher M, Dohrmann J, Lom-
matzsch A, Bind AC. Pygment epithelial desachunent in the elderly. Clinical
differentiation, natyral coune and pathogenctic implicutions. Grcfes Aeh
Clin Exp Clphthaimo). 2000:240{7):533-538,

Bt/ Ao, ong/ 10,1007 /4004 17-002-0505-%

Giuber 1, Praveen A, Saced MU Higher incidence of resinal pigment epithe-
Yium teurs after ranibizumab in neoviscular age-related macolar degeners-
tom with increusing pigmient eppithelinm detschment hesght, B J Oplithal-
mod. 2013:97(11 )1 1450 1987,

bt/ Adob ong/ 10. L6 Djophitbuimal - 2013-30 1978

He X, Haba I, lacovelli ), Wong R, King C, Bhisitkul R. Mossaro-Gilo-
dano M, Dunatef JL. tron homeostasis and tonicity in retinal degeneration.
Frog Retin Ly Ros, 2007 26161649671

Mt/ /dob ong/ M, 10065 preteyenes 200707 004

Avery RL, Fekrat 8, Hawkins BS, Brossler NS Natura) fisteiry of subfoveal
sabretinal hemarrhage in age-related macular degenomation. Reving 1990;
16(3) I8 189, !

hetpe/Zdob negs 1O 00T /00006582 « 1996 | 300K

Adtaweel MM, Dunied E, Martin DE, Mittra RA, Grunwald JE. Lt MM
Melamud A, Mone LS, Huang J, Fermis FL 3nd, Fine SL. Maguire MG
Comparison of Age-related Maculir Degencration Treatments Trials (CATT)
Rescarch Group; Comparison of Age-selated Maculsr Degeneration Troat-
ments Triads CATT Rescarch Group, Ontcomes of sves with lesioos coms.
posed of >X% blood in the Comparison of Age-rebited Macular Degener-
ation Treatments Trials (CATT). Ophihalmotogy. 2005, 122020081 Vi o2
e //dolong/ 10,1016 5. ophithie. 201408020

Daniel E, Toth CA, Grunwald JE, Jaffe GJ, Murtin DF, Fine SL. Huang 1
Ying GS, Hugstrom SA, Winter K, Magulte MG Comparison of Age-re-
lasted Macular Degenerntion Treatments Trials Research Group. Risk of sear
in the comparion of sge-relited macular degenerathon tneatments trials. Oplr-
thubmology. 2014; 12113656666,

ittps//doi oeg/ WL 106/ ophthi. 2013 10,019

Coustns SW. Bearelly: S. Rewnono MA, Chi SL, Espinosa- Hidmana DG
Dynamic indocyanine green aryography-guided focal thermal laser trear-
ment of fihrotic choroidal nooviscutanization. Gragn Anch Clin Exp Oph -
thatmol, 2008: 2464 123 1677+ 1683,

Dietpac/ ol org) 101007 /SOU417-008.090%- 4

Beurelly S, Espinosa- Heldnunn DG, Cousins SW. The role of dymansic in-
docymnine groen angiography in the diagnosis and treatment of retinal ang)-
omatods prolifiecation. Ae 4 Opheideml. N008:92(2) 191196,

Inttps/ Adobarg/ 10,1130 /hjo 2007 118760

Cirpnihbs HE. Kang 83, Berglin L. Aninal models of charaidal snd ret-
inal neovascularization, Proy Ret Eve Rex, 2010;20(6).500-519,
Ditps/{dol.ong/ 10.0016/). preteyeres. X010,05.00)

Espinons- Heldmann DG, Suner [, Hemandez EP, Frazier WD, Cauky KG.
Coruadein SW. Age as un independent risk thetor for sevenity of esperimen-
tal choroidal neovaseularization. favest Ophthafmnl Viy Sei. 200243 S):
15675573

Expinosa-Hesdminn DG, Malel G, Mettu PS, Caicedo A, Suloups P, Gach
S, Dunpon AK, Hu P, Spiga MG, Cousins SW. Bate murrow transplanta-
o trunafeny age-related sosceptibelity 1o neoviescular temodeling in rusrine

97



OBI0PK AHTEPATY I

Literature reviews

25,

26,

27

28

2.

Rl

Rl

3

M,

18,

36,

RYH

a8,

3.

40,

41

98

lnser-induced choroidal neovaseularization, mvest Ophthialmol Viy Sei. 2013;
FAC12):7430-7449.
hepse//dobong/ 101167 /1ovs, 13- 12546

McLeod DS, Bho 1, Edwards MM, Silver RE, Seddon JM, Lunty GA,
Distribution and Quantification of Charoldal Macrophages in Human Eyes
With Age-Related Macular Degeneration. lavest Ophthalmol Vis Sei, 2016,
§7(14):5843-5855.

httpssZ/doborg/ 10,1167 /1ovs, 16- 20049

Kent D, Sheridan C. Choroldil neovaseularization: o wound healing per-
spective, Mol Vis, 2003,9:747-755.

Rectdy VM, Zamord RL, Kaplun HY, Distribution of growth factors (n sub-
foveul neovascular membranes in age-related macular degeneration und
presumed ocular histopl winwyndrome. Am J Ophthalmol. 1995,120(3)
291-301,

https://Zdolorg/10.1016/50002-9394(14) 72158 -0

Miller DM, Espinosa-Heidmann DG, Legra J, etal, The association of prior
eytomegalovirus infection with neovascular age-related macular degenern-
uon, Am J Ophthalmol. 2004;138(3):323. 328,

https://dol org/ 10,1016/).4)0.2004,03.018

Nikiting £, Larionova |, Choinzonov E, Kzhyshkowska 1. Manoeytes and
Mucrophiges as Viral Targets und Reservoirs, IntJ Mol Sei. 2018,19(9):2821.
hitps://doborg/ 10.3390/1ims 19092821

Metu PS, Suloupis P, Cousing SW. PAMP Stimulation of Macrophages Pro-
motes Neovaseolar Remodeling in Experimental Charoidal Neovasculuriza-
Hon, st Ophthalmol Vis Séd. 2004, 85(13); 1198,

Yuun F,Fo X, Shi H, Chien G, Dong P, Zhang W, Induction of murine mgc-
rophige M2 polarization by cigaretie smoke exteaet vin the JAK2/STATS
pathway, PLaS One. 2014.9(9:¢ 107063,

hitps://dot.org/ 10:1371 Journal. pone, 0107063

Yorg XF, Yin Y, Wang H. Vascular inflammation and atherogenesis are ag-
tivated via receptors for PAMPs and suppressed by regulatory T cells, Drug
Discoy Toduy Ther Strareg. 2008,5(2):125-142.

https://doi.org/ 10,1016/). ddsin 2008, 11,003

MeGeer PL, Sibley ) Sparing of age-related macular degenerntion (n then-
matoid arthritis, Newrobiol Aging, 2005:26(8);1199-1203,
hittps,//Zdolong/ 10,1016/ neurobiolaging. 2005,02.003

Ishibashi T, Miki K, Sorgente N, Patterson R, Ryan S1. Effects of Intravit-
real Administration of Steroids on Experimental Subretinal Neovaseubirizi-
tion in the Subhuman Primate. Arch Ophthalmol, 1985:103(5):708-T11
hittps://dob.orge/ 101001 Zarchophit 1985.01050050 100026

Ambiti 1, Atkinson JP, Geltund BI. Immunology of age-related macular
degencrtion. Nat Rev Immunol, 2013, 13(6):438-451.
https://dol.org/ 101038 /nri 3459

Bymuiekns M.B,, Fypona VLB Hleronenas U.B., Jouenon B b, IHes-
ik CAL Ky C.F, Boposuon TH. KoMGHIMpORa repatims
IRCOYANTIHRHON BOPMET BOAPACTHON MAKYIHPHON ACTEHEPAIIT CETHITRI.
) WOCKON Mo u Maw . 2013:2(1):20-24,
Budzinskays MV, Gurovi 1V, Schegolevin 1Y, Loschenioy VB, Shevehik SA,
Kuzjmin 8G, Vorogisov GN, Combined modality therapy for exsudativie
form of age-related macular degeneration, Photodynamic Therapy and Pho-
tadyvagnoxis = Fotodinamicheskaya terapiva i forodiagnostika. 2013;2(1):20-24
(In Russ.).

Botikun E.B., Moposorn O.B., Bepeciena HL.C. JTedeiine abomemiiii
MAKVARE PENOME KIOMCHIIN VEIAOMIESHPORIHIBIY KIHIICCKITY Hewse-
AONIL. Poccuioruit odumaansonosseckid yprain: 2021 14(4) 137148,
Bobykin EV, Morozova OV, Beresneva NS, Treatment of macular diseases!
an overview of key randomized clinical trinls, Russtan Ophthalmological Jour-
nal = Rossivskiy aftal mologlcheskiy 2hornal. 20215 14(4): 137 148 (In Russ.).
hitpss//dolong/10.21816/2072-0076-2021 - 14-4- 137 |48

Kol A, Lal TYY, Takahashi K, et ol. Efficacy and Safety of Runibizumab
With or Without Verteporfin Photodynamic Therapy for Polypoldal Chorol-
dal Viseulopathy: A Randomized Clinieul Trinl. JAMA Ophthalmol. 2017;
P30 12061213,

hittps://doi.org/ 10,1001 /jampophthalmal 2017.4030

Wong TY, Ogurn Y, Lee WK, etal. Efficacy and safety of intravitreal Afliber-
cept for polypoldal choroidal vasculopathy: two-year results of the Aflibers
cept i polypoldal choraidal visculopathy study, Am J Ophihadmal. 2019;
204:80.89,

hittps://doiong/ 101016 / )0, 2019.02,027

Shen J, Frye M, Lee BL, et al, Targeting VE-PTE activates TIE2 und stabi-
lizes the ocular vaseulature, J Clin Invest. 2004; 124( 10345644576,
T //elolong/ 10.0172/0C 174527

Hussain RM, Neiweem AE, Kansara V, Hurris A, Ciulln TA. Tie«2/Angio«
poletin pathway modulation ay o thetpeutic strtegy for rotinal discase. Fx-
pert Opin nvestig Drugs, 2019, 28¢10):861 -869,
htipws//doi.org/ 101080/ 135437842019, 1667131

43,

REN

45,

40,

47

48,

49,

50,

51

33

54,

55,

Dugel PU, Boyer DS, Antoszyk AN, et al, Phase | Study of OPT-302 Inhi-
bition of Viscular Endothelfal Growth Factors C and D for Neovasculur Age-
Related Maculur Degeneration. Ophehalmol Redne, 2020:4(3):250-263,
https://doborg/ 10,1016/j.0ret. 2019, 10,008

Cabral T, Lima LH, Mello LGM, et al. Bevacizumab Injection in Patients
with Neovascular Age-Related Maculir Degeneration Inerenses Angiogenic
Biomarkers, Ophthalmol Retina, 2018;2(1):31-37,

httpsd/Zdol o/ 10, 1016/).0ret, 2017.04,004

Al-Khersan M, Hussain RM, Clall TA, Dogel PU Tnnovative therapies for
neovisenlinr age-related macular degenertion. Expert Opin Pharmacother,
2009:20015): 1879~ 1891,

https://dol.ong/ 10,1080/ 14656566.2019, 1636031

Peden MC, Sufier 1, Hommer ME, Grizzard WS, Long-term outcomes in
eyes recelving fixed-interval dosing of anti-vascular endothelinl growth fhe-
tor agents for wet age-related macular degeneration, Ophthalmoelogy. 2015;
122(4):803-808,

hittps://dob.org/10.1016/f.0phtha, 2014, 11,018

Dugel PL, Koh A, Ogora Y, Joffe GJ, Schmide-Erfurth U, Brown DM,
Gomes AV, Warburton J, Weichselberger A, Holz FG; HAWK and HAR-
RIER Study Investigntors. HAWK and HARRIER: Phase 3, Multicenter,
Randomized, Double-Masked Trials of Brolucizumab for Neovascular Age-
Related Mucular Degeneration, Ophthalmology. 2020,127(1):72-84.
hps;//doi.ong/10.016/f.ophthe. 2019.04.017

Espinosa-Heldmann DG, Reinoso MA, Pina Y, Csiky K, Calcodo A,
Cougins SW. Quantitative enumeration of vasenlar smooth musele cells and
endothelinl cells derfved from bone marrow precirsors in experimental cho-
roidal neoviscularization. Fxp Fye Res. 2008800 31):369-378.
hittps://dof org/ 10.1016/).exer. 2004, 10,008

Caleedo A, Expinosa- Heidmann DG, Pita Y, Hernandez EP, Cousing SW,
Rlood-derived macrophinges mfiltrate the reting and activate Muller ghial cells
under experimental choroidal neovascularizution. Fxp Eye Rex, 2008 81(1):
18.47,

htps://dotong/ 101016/ exer. 200501013

Lad EM, Cousing SW, Van Arnant IS, Proin AD. Abundunce of infiltrating
CDI634E cells in the reting of postmortem eyes with dry ind neovaseular oge-
related mancular degeneration. Graefes Arch Clin Exp Oplihalmol. 2015,253
(11):1941-1945.

https://dolang/ 101007 40041 701530942

Allingham MJ, Mettu PS, Cousing, SW. Elnmipretide, o Mitochondrinl<Tor-
geted Drug, for the Treatment of Vision Loss in Dry AMD with High Risk
Drusen: Results of the Phase | ReCLAIM Study. fivesr Ophthalmol Vis Sef.
2019:60(9): 361,

Cousins SW, Allinghiam MJ, Metta PS, Elamipretide, o Mitochondria-Tar-
geted Drug, for the Treatment of Vision Loss in Dry AMD with Noncentral
Gieographic Atrophy: Results of the Pliase | ReCLAIM Stuady, fnvest Oph-
thalmol! Vis Sei. 2019:6009):974,

Metta PS, Allingham M1, Cousing SW. Effects of the Mitochondria-Tar-
getied Drug Elumipretide on Leakage-Independent Viston Loss in Fellow
Eyes with Neovascular AMD in the ReCLAIM Study. Imvest Ophithalmul Vi
Sel. 2009,60(9):358.

Mypeom ALK, depbenena A.C., Tapacon M.C., Hikyan W@, dewie-
kit B Tener JLB., Konocom HLT, Komemomkona O.C [ re-
AOMEP ACHKOLITON I OTHET 10 IETHANTHOTEHINIO TEPATIIIG Y e Ton
© HEOBRCKYAUPHON BOSPACTHON MURYARPHON Jetenepaiie i, Ve copon-
moogi, 2020 34(0): 823830,

Fursova AZN, Derbenevin AS, Turasov M8, Nikulich TF, Devyatkin VA, Teles
gina DV, Kalosova NG, Kozhevnikova OS. Leukoeyte Telomere Length and
Response to Antinngiogenic Therupy in Patients with Neovaseular Age- Re-
lated Maculur Degeneration, Advances in Gerontology = Uspekhi gerontolo-
Wi 2021,34(6):823-830.

hetpss//dobong/ 1034922 /A E.2021,34.6.002

Avitubile T, Boscla F, Dell' Erby A, Introini U, Lanvetta P, Locatelli P,
Ricel F, Staurenghl G, Virmno M, Zott F Definition of indicators of appro-
printeness in the management of neoviseular sge-retatod macular degener-
ation: An expert opinion. LurJ Ophthalmol. 2020,30(4):795-804,
hittps://dolorg/ 101177 /1120672120915685

Okadn M, Wong TY, Mitchell P, Eldem B, Talks 81, Aslam T, Dajen V, Ro-
driguies FJ, Gale R, Barratt J, Finger RP, Loewenstein A. Defining Nonid-
herence nnd Nonpersistence to Anti-Vaseular Endothelinl Growth Factor
Thermpies in Neovaseular Age-Relnted Macular Degeneration. JAMA Oph-
thalmol. 2021, 13%7):769-776.

Iineps: //dob org/ 10,1001 /jnmaophthalmol 2021 1660

Maonds ). Non-responders neoviscular AMD coneept und spectrum, Pres
sentation at the EURETINA 2021 Virual (Instruetional Course 8 Non-Re-
sponders in Neovaseulur AMD, 09.09.2021).

BECTHUK ODTAJIBMOSIONNN 1, 2022



CXGIOPN ANTERATYV DM

Literature reviews

57, FDAApproves Genenlech's Port Delivery System. Susvimo, a Fiest-of- -

Kinted Therapeutic Approsch for Wel AMD, Accessed Octoher 26, 2021
hnapws/ feyewine nows/nows/ fdo-approves-generitechs-pont-delivery -system-
susvimo-i - first-ol-its- kind - therpeutic-approach-for-wer-amd

Wong DT, Lambrou GN. Loowenstein A, Pearce 1, Okada AA. Vision Acad-
ey Steering Committee. Suspending treatment of peovascular age-related
muculbaer Jegeneeation in cases of futility. Redime. 2020, 4K 6): 1010 1020
hutpss//dotorg’ 10,1097/ EAE 00000000000 271 3

Schoerderman L. Defining Medical Futility and Tproving Medieal Care.
J Rioeth Ing, 2001825123131
httpk://dotocg/ 10,1007 /A 11673-811-9293. 3

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

bl

The Royal College of Oplthalmologists. Age-rebated maculir degeneration
guidelines for management. September 2013, Accessed October 21, 2021,
Irtepec/Swwaw rcophithac ok wps content /uplondn/2014/1272013-SC -

18- RCOphth-AMD-Guldetines-Sept-2013- FINAL -2 pof

Ross AH, Downey L, Devonpont H, Gale RP, Katagirl A, Mahmeod S,
Mehia H. Narendran N, Pated P1, Parmar N, Juin N, Recommendations by
i UK expert panel on on aflibercopt treat-and-cxtend pathvay for the treat-
ment of acovascular age-related moacular degenemtion. Eve (Lond) 2024y
3H10p 18251834,

hetps/ Aok org/ 10, 1038 /64 143301940747 -5

Tocrymea 27 10.2024
Received 27.10.202)
(Tpionnra x peverrn 25012022
Accepied 25.01.2022



Ancnycoun Discussion

BecTHMK OQmnbmanomn Russian Anriaty of Ophthalmology =
2022, 7. 138, N*1, c. 100- 106 Vestnik Oftal'mologh 2022, vol. 138, NV 1, pp. 100-106
htps://dod.org/ 10, 17116/ oftalma20221380 11100 nttpa//doi.org; 10, 17116/ oftalma2022138011100

IlepcneKTHBBI PAHHETO BbIAB/JICHHS KEPATOKOHYCA HA OCHOBE NMOCTPOCHUS
CHCTEM MAIMHHON IMATHOCTHKH CTPYKTYPHbBIX H3MEHEHHH POTrOBHIIbI
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PE3IOME

CTathi MOCRRIEHS POOAEME ANATIOCTHEN CYORANHRMECROND KEPATOROyCa (KK, HEaO50AMMOCTL BRSBALHIR PAHHIY TP IHaKon
KOTOPOID B BEPBYID OMEPEAL CHSUANG © DO TEHUAIARNON BOIMOANOCTEI0 PATANTIN STPONEHION KEPITORTIN0 B CAYHINN N0
AMATHOCTHRR JO00AMMHNE NPI OOPEABACHIM YTADEMI AAR TTPOBEACHIR AJIEDHS KEPUTOPRODRAKLIONHIIMN BMCLLITEALCTS, NPEANO-
AT QROUIMX YAEHMBOHIE TOAWIHI POSOWLIE COOCTIEMIMETEI 1 CETOANMUII A0 JATODICTMB PAMBER MOMIIOR ANATHOCTURH
KK 1 0CH0mHOM BAampyioTem Ha asiane ROAMHEE MOPGOMETRIMECKHX NOKDIITEACH POLODMUI, GTPXATERIN WHAY IMPOSA I it
CTRYRTYPHMMI HATTYLICHMAARI B AR 62 (RORME 18 TOAMMIA, [TRHMOE BRSBAEHNE APARTEPHBOC AN Parmero KK Crpyrrypi
HAMEHEHIR POFOBINLI TPEOYET HCNOARIGEIITE BEICOKOTEXHOAOUH MK #1 HE BCETAD NPAMETIMMX 1 IDBCEAHCHIH0M KARHRMCCROR
OIPAKTHRE METOUAOR BICRYAANEILINNL TIDEANTTARASIA 1 ADHHOM HCCARA0BAMIN NEPCNERTHININ NOAXGA BRIMPYETOR 1) TIM, 410 Ui
POBOE MAOGPAMEHNE «CPEIas POMOUMUE, MOAVMBEMOE € DOMOWBIO IIMPOKO MCHOALIYVIWMXCR B KAMIIHECKOR DPIGETUKES Cepiti-
HECARAARTOPON T LA kamepsl, 00DECHEaHBAET NOAYSIRHIE KOCHEHION HHOOPUALHN O CTRYKTYPE 3NUTEAIALHOT
CAGR, AOKAARMOE YTOAUEHNE ROTOROND MAET MECTO B HRMAALHBX CTAAMAX KK, A0 STOT KOMTEPI SJAA0KEH B OPEAAINIeMY W
CHETUMY MIDIHON AMrHocTIN KK MNPoBeaesie mecAEAOnaion NOKE AN BRCOKYIO MY RCTENTEARIOC T AAHHOTO JATOPITMA,
L IR CTIEUMMOCTH KOTOPOIT MOKNO SOOMTHOR 1 CHET IPMBARSEINE MIBECTHR ANIMHOCTHHECRIN NOKSaTEAH KK,
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Prospects for early detection of keratoconus based on systems built for computer-assisted
diagnostics of structural changes in the cornea

D S.E, AVETISOV'*, V.N. GRIDIN', LA. BUBNOVA'- ", AS. LEBEDEV?, LA. NOVIKOV'?

‘Research Institute of Eye Diseases, Moscow, Russia;
LM, Sechenay First Moscow State Medical University (Sechenov Univessityl, Moscow, Russia;
‘Center of Information Technologies in Design, Russian Academy of Sciences, Odintsovo, Russia

ABSTRACT

The anticle is devoted to the problem of diagnosing subclinical keratoconus (KK). The need 1o identify early signs of KK i primar-
iy assaclated with the potential for the development of iatrogenic keratoectasia in cases of underdiagnosis of the disease when
determining the conditions for Laser keratorefractive surgery involving a decrease in the thickness of the comea. Today generally
accepied algorithms for early computer-assisted diagnosis of KK are mainly based on the analysis of various morphometnic param-
eters of the comea, reflecting changes in its shape and thickness induced by structural abnormalities, Direct detection of structural
changes in the comea chamactenstic of early KK requires the use of high-tech imaging methods that are not always applicable in ev-
eryday clinical practice. The promising approach proposed in this study (s based on the tact that a digital image of 4 comeal «slices
obtained using serial analyzers such as the Scheimpilug camera widely used in clinical practice provides indirect information about
the structure of the epithelial layer, the local thickening of which takes place in the initial stages KK, It is this criterion that under-
lies thee proposed system of computer-assisted diagnosts of KK, The carried out studies have shown the high sensitivity of this al-
gorithm, and its specificity can be increased by invalving the known diagnostic indicators of KK,

Keywords: keratoconus. sheimpflug camera, comeal topography, optical coberence, corneal epithelium,
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Kepatokonye (KK) — skrarnyeckoe 3aboneBaHue
POTOBHIIBI, KOTOPOE MPOSABASETCSH MPOrPecCHPYIONINM
U3MEHeHHeM e¢ (JOpMBI H HCTOHYEHHMEM, YTO BISHET
3a CoDOIf CHILKEHME OCTPOTHI 3PEHUs BCISACTBUE HAPY-
LIEHUS PETYSIPHOCTH NOBEPXHOCTH M (hOPMHPOBAHHS
WPPETVIsiPHOTO ACTUTMAaTH3Ma, KaK MPaBHiIo, Tpedyw-
HIETO HA3HAYEHHS KECTKHMX KOHTAKTHRIX JIHH3 Cleun-
anpHoro amMsaitna [ 1, 2]. CornacHo pe3yabTataM painyg-
HbiX Hccaenosanuii, KK manudectupyer 8o BTOpoii-
TpeTheil IeKane Ku3HH H SBISeTCs] MYIbTH(AKTOPHBIM
3aboneBanHeM. B GOPMHPOBAHIH KOTOPOTO Onpeie-
JICHHOE 3Ha4YeHHe HMEIOT KaK 3H/I0-, TaK H 3K30TeHHbIE
thakTopsl [3—3].

[To aaHHBIM MHOTOUHCIEHHbIX HCCTIEZ0BaHMIA, 32 NO-
caenHme 15—20 1eT mpoM301LIO0 3HAYHTRIILHO YBETHYe-
HHE YpOBHA 3abonesaemocti — ¢ 1:2000 a0 1:375 [6. 7).
HecMmoTps Ha TO ¥TO B pa3sHBIX PerMoHax 3TOT NoKasa-
TeJlb MOXET CYINeCTBeHHO padinyarscs [R. 9], obuwas
TeHICHINS K pocTy ciyyaes BuisgaieHnst KK coxpans-
eTCs BO MHOIMX CTPaHax: Tak, Hanpumep, B M3paune
B 2011 r. 3aperncTpUpOBaH YpPoBeHb 3af0oneBaeMoCTi
1:43.aB 2014 r. — yxe 1:31 [10. 11]. ¥VBeanuenue no-
Kasartens 3aboieBaeMocTit KK B OCHOBHOM CBSi3bIBAIOT
C COBEPIIEHCTBOBAHNEM IHArHOCTHKH 3a00;1eBaHUS
Ha PaHHMX CTAIHAX, B YACTHOCTH C IIMPOKHM BHeIpe-
HHEM B KTHHHYECKYIO MPAKTHKY TAKMX METOI0B, KaK Ke-
patoTonorpadust 1 onTHYECKas KOrepeHTHast TOMOrpa-
tus (OKT) porosuum [12—15].

Ilns XapakTepUCTHKH PaHHHX CTaxuii 3aboieBaHus
HMCIIOAb3VIOT PABHOZHAYHBIE 1O CMBICTY TEPMHHEI («1a-
TEHTHRIH», «CVOKTHHHYECKHIT», «1OKTMHHYSCKHI» | «Ha-
gatsHbl» KK), npuHiIMas Bo BHHMaHHE, C OIHOI CTO-
POHBI, MPAKTHYECKH MOIHOE OTCVICTBHE KITHHINYECKOit
CHMITTOMATHKH, a ¢ JAPYTOH — peaibHbie CIOXKHOCTH
auddepeHUINATBHONR INArHOCTHKN Ha4YaTbHBIX CTAIHIT
KK # rpsiMoro poroBHYHOro acTUrMaTH3mMa ¢ acHMMe-
Tpueit pedpaxkuui. [To cyTi. Hanbonee yacTo BCTpeya-
eMoit (POpMYIMPOBKOH NMpH OTKa3e nNauueHTaM B ped-
PaKUMOHHOI Onepaunn apasercs «noaosperne Ha KK»
(B 29.1% cayuyaes), TOrAa KaK VCTAHOBIEHHLII IMArHO3
KK durypupyer auuib 8 9.7% cayqaes [16]. Minoanar-
Hoctka KK npu onpeneaeHuH yCI0BUii 115 npoBeae-
HUSI Ta3epHOIT KepaTopedpakiUOHHOIT OTIepaliiy MOXeT
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MPHBECTH K OTHOMY M3 CaMBIX TSLKE/LIX NOCAeonepam-
OHHBIX OCTIOKHEHHI — ATPOreHHOH KepaT3akTasuu, Ko-
Topast BecTpeyaercs B 0.05% cayuaes [17].

TMomumo 31010 B cavuae suisgsaeHns KK #a noxin-
HHYECKOH CTAINH BO3MOXHO pelIcHHe BOMpoca O Npo-
BeAeHHU MPOLEAYPH KPOCCIMHKHHIA POTOBHYHOIO
KOUTareHa, KOTopas B psie C/Iyyaes MO3BOJISST OCTa-
HOBHTH WJTH 3HAYNTEIBHO 3aMe/LTHTH pa3BnTie 3abone-
BaHus [18].

CospemenHoe cocTosiHKe NpobAemb!
paHHeH AMarHOCTMKM KepaToKoHYCa

B panneit anarnoctuke KK mMoXHO BHIOEIHTH
B3 HanpasieHus: GuomeTpuuecKoe (a TouHee, mopdo-
METpPHYECKOoe) i CTPYKTYPHOE, KOTOPBIE NPeanoiaraioT
COOTBETCTBEHHO H3MepeHHe nokKasareiei Gopmbl, To-
LIMHBI POTOBHIILI H OLICHKY H3MEHEeHHI! ee HOpMaib-
HoTO cTpoeHHs. JIOrHYHO NPeanoI0XKHTh, 4T HApyILe-
His hopmbl # ToamHHL porosuisl npu KK. saissacs
C/RACTBHEM CTPYKTYPHLIX M3MEHEHMIT, BO3HHKAIOT B 50-
nee No3IHKUE CPOKH. Tem He MeHee, COracHO PEKOMEH-
JausiM MeXavHapoIHOTO KCNEPTHOTO COBETa M0 3K-
TaTHYeCKHM 3a00eBaHUAM POTOBHLBL, IHATHOCTHKA
natenTHoro KK nomkHa Gasupoparsca Ha Tono- ¥ To-
morpadyecKoii OLeHKe COCTOSHIS POTOBHLIBI C MIOMO-
urbio poramonHoi aiimndmor-kamepsr n/iuan OKT
nepeaHero cerMenTa raasa [19]. B cranaaptHoe npo-
rpAMMHOE ODecreueHHe IaHHBIX TPUOOPOB BKIIOUYEHE
ATTOPHTMB!, YIHTEIBAIOMINE PA3TIYHbie MOp(hOMETpHYE-
CKHe NapaMeTphl POTOBHIIBE H PACCUHTHIBAIONINE N0Ka3a-
Teau seposTHOCcTH passuTua KK, uto cyiecrseHHO no-
BhiaeT 3 HeKTHBHOCTE TnarHocTHKN natenTHoro KK,
HO HE HCKJTIOHAET NOTHOCTHIO BO3MOXHOCTE OIIHOOK.

CaeayeT OTMETHTb. YTO HCTOPHHECKH MOMBITKH PaH-
Heil nuardocTiki KK SasupoBaiics Ha pesyiabTarax
OLEHKH W3MEHEHHIT CTPYKTYPHI POTOBHIIb C TIOMOLIBIO
CTaHaapTHo# DnoMukpockonni. Ormegero, 9ro npu KK
POTOBMLIA MOKET MMETb XaPAKTEPHBIC CTPYKTYPHBIE H3-
MEHeHHs: cHMNTOM (eifepBepKa (30Ha pa3pekeHHO-
CTH CTPOMBI POroBHIIb Ha BepiuuHe) [20]. cuMnToM
Daeiiiepa (cyd3nuTeAHaNbHbIE NApalleHTPATbHbIE
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Tatsa 1, Mopdomerpuieckne (M) w crpysrypinie (C) npsasasmn KK # Sactora ux ncrpesaesmocti (0 6) ma pasix orasmsy 3abosenaim
Table 1. Morphometric (M) and structural (S) signs of KK and the frequency of their occurrence (%) at various stages of the disease
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Mitaeke eseteninn Nepiiu orHoci reasio uenrpa*®

Hautexe seprmmuanton acusserpin*®

Husexe KK**

Cusrrros (pefbeppepra™*

Cisrrrrosm Doefimepa***

Jsun Borm***

Cromeenie ommOKi BEMHCTCIA PRIYCE KPHBICHI POTONLIL
Yoeamenne sprocTit nepeancil CTposMsl Ha opeanen nepitdepin
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00— po asmase EAL Kacnaponoi | 20],

OTJOKCHHA CBCTAO-OCACBOTO UBETA), & TAKKES JHHIUN
Borta B BHAC BEPTHKUILHBIX NOJOC B JRTHHX CAOSX
crposel [21]. Bee stn npusHakn, GeaveaosHo, npu-
CYTCTBYIOT HA ONTHYCCKUN CPCEaX POroBHLIBL, 3aXna-
THBACMBX cospeMcHHbiMi Lalivndunor-kamepamu
i verposcrsamy i OKT, HO npit 970M OHK HHKOFIR
HE ORUIN 20AHKM 00pa3oM (DOPMILTIINOBAHET 1 BRITIO-
YCHBE B TAK HASKIBACMbBIH MALTHHHBI a7TopHuT™ 06pa-
BOTKH A0HHBIX,

B maba. 1 06061ueHbB PEIyALTAT TPHMEHEHNUS pas-
AUHBIX MeTonos anarnocTnky KK, npeanosaratonme
OUEHKY MOPDOMETPIUCCKIX 1 CTPYKTYPHBLIX [OKasare-
AeH POrORHILL NPHBEACHA HACTOTA HCTPEUACMOCTH OT-
KJAOHEHNI OT rpaHibl HOPMAILHBIX SHAYCHII Ha pan-
HHX M PASEHTHIA CTAUIHAN Sa0oieBanns.

AHXTHS TAHHBIX JINTEPATYPLI 1 CODCTBEHFBIE HeCe-
JAOBAHMA VKAIHIIIOT Hil BOIMOKHOCTL PACXOAICHHS (11~
seprenunio) npuinakon KK no mepe nporpeccuposams
sabonesannst, Kak suano w3 aba, 1, Soasias vacrota
BETPEHACMOCTH Hit paHHed cranmuy sabosesatus i, co-
OTHETCTBEHHO, DOJIEE BLICOKAA NOTCHUMMIBHAN TYRCTRI-
TEALHOCTE T8 AHArHOCTHKH HavanwHoro KK npiiaa-
JEKAT MPHIHAKAM, ONMNCHIBAIOIIMM He MopdoMeTpitie-
CKHE, @ CTPYKTYPHBIE WIMeHeHust B poropnie. Oanako
B HACTOSILIMI MOMEHT [UTH PEATH3ALINH MALLHHON it~
artocTiky KK B pemiaiomme npasuia 3KCneprHbix ci-
CTEM M COCTABHLIE ANATHOCTHYCCKME KO UNEHTI
MPOUIBOANTEH ODOPYAOBAHMS BBOAAT TOALKO MOphO-
METPHYECKHE NPHIHAKH, KOTOPbie DOJIEe YYBCTRHTEABHEI
HI NOAMHMX CTAAMAX 3aB0ACBAHMS.

CHCTembl MAWMHHOW AMATHOCTUKMN
B pauneo‘i AHATHOCTHKE KepaToKOHYyCa

B nepenexTuBe HENONL30BAHME CTPYKTYPHLIX NPH-
IHAKOB MMOIBOAMT CALHUTL ABTOMATHIHPOBAHHYIO AHA-
rnocTuxy HaumisHoro KK cymecrsenno dosee toaHoi,
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HTO NOATBEPAACTCH PEIYABTATAMN [TPEABAPHTCALHBIX
Tecton. OCcHOBHAS NpodaeMa — BUOPATEL CPeaN MHOKE-
CTBA NPHIHAKOR, OTPAKAIOULNX HIMEHEHII CTPYKTYPHI,
Te, KOTOPLIC MTPOSIRIOT HARDOIBINEE CPOATTBO HMEHHO
¢ Havwtbibiv KK. B cpgan ¢ 3mim B Hactosimee spemst
Juts amarnocTukn KK nprpiekaores Hosefime Kom-
MHIOTEPHBIC TEXHOIOMMH MAUTHHHOIO 0DYHEHHS HA 0C-
HOBC MCKYCCTBEHHOTO HHTELICKTA, TAKHE KAK sperpec-
CHOHHbBIH aHA3e, sMETOLL HA OCHOBE ACPeR pele-
HUlls, aIMHCHHBIA ANCKPHMHHAHTHBI QHLTH Y, sMETOL
OHOPHBIX BEKTOPORe, «HeitporHbie ceTns [23].

B 0HOM 13 CPABHHTEILHBIX HCCARMIOBAHKN Han-
BOMLIIVIO MyBETEHTEALHOCTS (0,94) 8 OTHOLICHIN paH-
Helt mnartoeTrkd KK nokasan «sMerod onopHux pek-
Toposs (support vector machines, SVM), sxriovaouit
TaKOA Habop napamerpon: chepuieckuit HIKBMBAIEHT
pedipakumu, rayOHHA NEpeaHeHt KaMepsl, cpeitHee 3Ha-
deHne pedpakiini el foBePXHOCTH POTOBHILL, TONA-
UIMHEA POTOBMIULE B LCHTPE, MUHHMAUILHAS TOTHHA PO-
rosutist. Mpu arom HanGoasiyio cneusdsHocts (0,90)
MPOACMOHCTPHPOBAI «METOA DITHAKANILHX COCeALin,
B ATTOPHTM KOTOPOTo ObIN 3WITOKEHBL BOIPACT, cihe-
PHYECKHI IKBHBAIEHT pedipakiing, aKCHanLHAn VINHa
71833, TONUINHA POTOBHILL HA BEPXYILIKE KOHYCA H M-
MiibHan ToanHa porosuin | 23], B apyrom ananorus-
HOM necaenosannn vandoaee HppeKTHPHLIM OKAZAICH
SVM., B KOTOPOM HCNIONBL3OBLIN NAPAMETPLI POTOBHILLE,
noayvennsie ¢ novomsio OKT nepeanero cermenra
rnasa. TousocTs ZaHHOTO MeToaa Ouita Hanboaee BLCo-
Ko# u coctasasaa 0,95 npu andupepeHumposannm raas
¢ KK u KoHTpoapHBIX 17143 [24].

Caeayer orMernth gocrarouHo Gonboi pasdpoc
Pe3VALTATOR cpasHeHmst APPEKTHBHOCTH PANITHIHBIX
sonenei wi amardoctukn aatentHoro KK. Mpu nay-
qeHuK 22 NapaMeTPoR, MOJIVICHHBIX Ha OCHOBE HHLTMAa
orrruiecknx cpeson (npuaunn Lafvmndumora), uyscran-
TensHocTs SVM cocranuna 0,79, a cneunduunocts —
0,98 [25]. ILrst Mosenu HEHPOHHON CETH s MHOTOCIOM-
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HBIA nepuenrpots (15 napamMerpon) 3T NOKaTesm
cocrasuan 0,90 u 0,90 coorserctruerno [26], Yyacram-
TEALHOCTE M CNEPHYHOCTE METORA «IOTHCTHYCCKOM
perpeccitits npi suistaae i aarenTHoro KK cocramivm
0,77 1 0,92 coorperersenno [27]. MakcumuibHyo —
CTONMPOLIEHTHYIO — UYBCTRHTCABHOCTL I CHEUNPHUHOCTE
npH ssAwieHn aarestnoro KK nokasan meron perpec-
CHOHHOIO QHATI, B XKOTOPOM VuuTRiBaInch 13 napa-
METPOB, NOIYIEHHBX € MOMOLLLIO ONTHYCCKIUY CPEIon
poropuun w OKT [23]. TTpy s1oMm oHum 13 noxaszare-
Aeft OKT Gbuia ToaumHa JHTEmibHOTo Cao, HiMe-
HEHMS KOTOPOFO It HACTONIUCE BPEMH PACCMATPHBAIOT
Kk oans 1o pasinx npustakon KK, Tem e mMenee ve-
KOTOPHIC ABTOPL KPUTHKOBLUTH AH3MITH IMHHOTD Heee-
NOBAHMS, OTMEYANA, YTO, BOIMOKHO, TCCTORAS 1t 06yt~
115 BHIOOPKH COCTOSIM M3 OAHUX 1 TEX KE HALKCHTOR,

Creayer OTMETHTE, YTO B HACTONILCE BPEMI K-
HUUCCKAs PACHpOCTPaleHHOCTh npubopos i OKT
CYIMCCTBEHHO YCTYNACT AHAIHIATOPAM [1EPEAHETD cer-
MeHTa e ¢ poraumonsoi Wansndumor-kamepoit;
BOIMOKHO, ITO CHAHO ¢ Boabielt CTONMOCTRIO TIEp-
BLIX. AJTOPHTMBE THATHOCTHKH, NPHMEHICMBIC B 1dH-
HBIX PHOOPAX, ONMHPAIOTCH Ht MOPPOMETPHYCCKHE 111~
PAMETPLE, @ MMEHHO WIMEHCHHE FEOMETPHI M TOJUIHHLI
porosiiel, MeAay Tem nogyuaeMui Hit OCHOBE ONTHYEe-
CKHX CPE30R MOKAIATENh ONTHHECKOI MI0THOCTH POTo-
BHIILE MOAKET ONOCPLAOBAHHO XAPAKTEPHIOBITL CTPYK-
TYPHOE COCTOSHNE SITHTEIHA,

MepcnexTusnl COBEPIIEHCTBOBAHNUS
MAWHMHHON AMATHOCTHKM KePaTOKOHYCa

OueBnano, 9T0 OCHONHAN NPIYHHEA HEYAaY, CBs-
FAHHBIX C MPHMEHEHHEM KAACCHUECKOro MopgomeTpi-
HeCKOro noaxoaa v panHed anarsoctitke KK, — oreyr-
CTBHE SHAMHMBIX HIMCHEHIA (DOPMBI 3aaHel W nepeanei
MOBEPXHOCTEH POTOBHIILL, & THEKE TOAMMHBL POTOBHLILI
B HAMUILH B MOMEHT paaenTis adoacsanus, B nacron-
wiee ppeMs eeTh (hakThl, NO3BONFIOUIHE TOBOPHTL O TOM,
MTO NPH NOTEPE MEXAHNYMECKO YCTONYHBOCTH W 1714~
CTHYECKHX WIMCHEHHAX CTPOMEI POFOBHIILI HEKOTOPOE
ppema 00BeM AedhopMatttl MOAXET DITH KOMICHCHPO-
BAH MIMEHEHHEM TOXUMHB HANBOSCE AMHAMIYHOTO
NEPeIHEro Cos porosuist — snureans [28]. B nonot-
HBIX HCCACAOBAHMSAX, OA3MPYIOLIMXCH HA METOAAX Npe-
WHIHOHHOI HHTEepEPOMETPHIt POrOBHILL. DLIIO 1O~
Ka3aHo yromuerne o 1.5—2 pasa snureluuibHOro ¢aos
Ha cpeneit nepudepun porosuisl npy pazsutun KK,
WTO HIt PAHHIX CTATMSX MOIBONACT KOMIICHCHPORATS M3~
MeHeHU (popMBl porobuist [29]. D1 aaHnsie Criuie-
TCALCTBYIOT O NPHHIMITHAILHON BOSMOKHOCTH HCTIONb-
JOBAHUA JOHATLHOTO YTONIEHILE IMUTEIMH B KaUecTse
crpykryproro kpurepus pariero KK [30]. OrnocuTens-
HOC APSISITCTRIE [UTS PEATHIALIITH 3TOTO MOIXOAN CBSI-
3AHO € TEM, UTO NPSMLIC MIMEPCHIN TOIIHHB 1THTE-
A5 MOTVT OUITh FIONYYMEHB! TOABLKO € MTOMOLILIO 10pO-
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FOCTOSIUINX KOTePeHTHBIX HHTephepomerpor s OKT.
TTpir 3TOM BOIHHKACT ECTECTBEHHBI BOMPOC: ARAACTCH
S YCTPAHCHIE 310/ npoGaeMElL HEpaIpeMon satavei
JUBL OTHOCHTEABHO JACIUERLX W IMPOKO NIPHMEHSEMBIX
B KANHIUCCKON MPAKTHKE KepaToTonorpahos, OCHORNH -
Huix Ha npuuuune Watisrdynor-xamepst?

B panee npoBeacHHBIX HAMI HCCACAOBAHNAX BLLIO
NOKAZANO, YTO TOTHHA HNUTEINS BCACACTIHE Lo Ypes-
BRMANHON CcReTOpaccenBAIoILCH CHOCOBHOCTI KOCBEHHD
BAMACT Hil NAPAMETPLE ONTHYLCKOTO Cpesd, PeTHCTPH-
PYCMOTD MIPOCKINOHHBIMA CHCTEMAMM, He obIauni0-
MK BEICOKNM paspemesnes |31, 32], Takuwm obpa-
JOM, NIPCACTAIIMCTCH NEPCHCKTHRHON paspaborTka an-
ropuTMa anarsoctuky aarentaoro KK, ocnosannoro
HIl OUCHKE HE TOALKO FEOMCTPHYCCKHX TIAPAMETPOR Po-
TONHIEL, HO HTEX IIPH3HAKOY, KOTOPBIC CHS3HDE C HIMe-
HCHHEM CTPYKTYPBI POTOBHLLE W, B YACTHOCTH, € VTOJI-
IHEHHEM JITHTETINA,

Panee HaM BriepBble YULI0CH A0KA3ATh, MT0 HHPO-
BOC MIOOPAKCHUE MONEPLTHOTO ONTHYECKOMO aCpedie
POFOBHLILL, SAXBATHIBACMOL I HCNOIL3YEMOE CepHlHBIMH
anamsaropasi Tuna LLafvnduior-kKaMepst HEKNOH-

ABHO JUIH TROMETPHUECKHX NOCTPOSHH I, TAKAKE coltep-
ANT KOCBEHHYIO HHDOPMALIIO O CTPYKTYPE # TOALIHHE
anureanibHoro caon [31). Mpyn srom npsivoe onpeaeine-
HHE TOMULHB! TAHHOTO CA0H HEBOIMOKXHO B CRFIM € He-
XBATKON (PHIHYCCKOTO NMPOCTRIHCTREHHOMD PAIPEIeHIHN
onrudeckoit i uiporoi cuctem npudopa, NOCKOIbKY
Hat UnhpOBOM H3OGPAKEHIMI ONITIMECKOTO wCpe3as po-
TORMLIB TOALUIHHA INHTEAHATLHOTO CI08, KaK TIPABIIO,
MEHBILE OAHOTO NHKceas. Pelenie 31oit npodiaemel
OBIIO CBAJAHO € NOHCKOM KOCBEHHKIX BANAHI H3IMeHe-
HI TONMAHBE 30HTEAMS HE (DOPMUPOBAHIFC CMEAHBIX
VHACTKOB UH(IPOBOTO HIOOPLKEHIMS ONTHYECKOIO CeMe-
HIES, TTOJYHAEMOTO MMOCPEACTBOM WieAeBoi anadparul,
" 8 pesyasTate Obuo obHapyxeHo asa afupexra. [Mep-
Bl e CBA3AH C© XapaKTepoOM BIAHMOACHCTBMSI
FEOMETPHH MEMEHTOB WDPOBOH MATPULILI It IPOELIN-
pyeMmoil Ha Hee TOHKOH Kpusoil. B cayuae nabmonenms
InuTeans hHIMMeCKas TONUIHHA KPHBOI, ssnoLeics
€10 ONTHYMECKOH NPOCKLei, cousMepnMa ¢ Granue-
CKUM PRIMepoM nukcessi. Buao orMedeHo, UTo Bo3Hi-
kaoumit adpext sybuarocT npoekunn npu undponoit
PErHCTPALINY CHIHANA, MIBCCTHLIN Kak valiasings. of-
PATHO NPONOPUHOHANCH SPKOCTH KiK. Munaut cio-
BAMM, SIPKOCTE CBETOPACCCHBAIOMICH HACHKN Py Ha-
ONIOIEHHH €C NONEPEUHONO CPEe3 B VOIOBHAX PeIKOro
AcpuunTa HHGPOROTIo 1 ONTHYLCKOTS paspeiueHs cit-
CTeMBI BYICT RAMSATE Hit KAYECTHO AMMPORCHMALIH COOT-
BETCTBVIOIICH ITOM TeHke KpuBoil. OuemuiHo, 410 sp-
KOCTB NHTEAHATLHOIO /108 Kak Hanboee eseropacce-
HBRIOWIRH CTPVKTVPEL B NPEACAAX ONTHUCCKOTO «CPeiiey
POFOBHILLIL BVACT NPAMO 3ABHCETH OT ¢ro ToinunHb, Me-
HOMEH cHipkenia aliasing-addexra npu navaisnom KK
OBUL HAMM KOUHYECTHEHHO OTHCAH, & €10 IPHMEHNIMOCTD
B KavecTae nartoctruyeckoro npuannka KK npuanann
VAORICTBOPHTEALHOSN.
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Taoanua 2. PeayAnTat AMATHOCTHKK HA OCHOBE OUCHKH UMIPOBLIX HIOOPAKEHH OITHHCCKHX CPEIOB POTOBHLILI NPH acTHIMaTHIMe 1 KK
Table 2. Diagnostic result based on the evaluation of digital images of optical sections of the cornea in astigmatism and KK

: Koauieerno cHMKEOR, KOonmuectno cumMron JLOMS COMTUMMIONIY
/ s

ARRep AL ARHKE Rl uacraio CHUMKOS TTPIPOMFLIX LIS AT HE PACTIOAHNN0 PereHi

AcTHrMaTam 250 238 12 0,39

KK I ¢rammn 300 274 26 0,82

Tabamua 3, Peayabtatil AMATHOCTHKM HA OCHOBE NPEABAPHTEARHOTO NOCTPOEHUR HCKYCCTBEHHOTO 00Pa3a (TEXHOAOTHA BUPTYAALHOTO FAL3A)

AP actrmarame u KK

Table 3, Diagnostic results based on preliminary imaging (virtual eye technology) in astigmatism and KK

Koanueerno cepuit cHuMKon,

Koaueerno nenpuromins Hoas COBTTAINOLITNX

Deonepras otenks  KOTHNECTRO CIKOR LLPHEOMH BN LS U0 JUIS AR cepiit peieHmil
ACTHIMATHAM 104 104 0 0,81
KK T ervmn 12 12 ] 0,83

Bropoii ahdperT cpasan ¢ mimaines apKocTi cpe-
TOPACCEH HMS B TOHKOM AMUTEAHAIBLHOM ¢loe Ha (hop-
Mupyesmoe niobpaxenue, pn ynpouennn 1o anHefi-
HON ONTHYCCKOH MOLCIN POTOBULLE MOXET OLITHL PACCMO-
TPEHA KaK ABYXCAOMHAS ONTHYecKas cuerema (TOHKU
SMUTEIINI 1 TojcTas crpoma), Onucarune 310l Moaen
NPEAYCMATPHBACT JIOKHOE [TPUPALIICHNUE SPKOCTH CBE~
TOPACCEHHUS CTPOMBI B PE3YALTATE R3AUMHOTO reOMe-
TPUUECKOTO BausaHmst obojouek. Jdake B 1ol cutyanmnn,
KOTZA CANLIKOM TOHKAS 000104Ka HE MOXKET ObITh ca-
MOCTOSITENBHO 3APErUCTPHPOBAHA HA LLMPPOBOM H30-
OpakKeHuH, ¢ BANSHUE HA JOKHYIO 100aBIEHHYIO AP~
KOCTL Gostee npo3patHoil ToACToi 0D0NOMKH MOXKET Hi-
XOINTHCH B IPEAETaX ACTEKTHPYSMbIX 3HaueHuit. Taknum
00pazoM, NPI YHETE NIMEHEHWST IPKOCTH BEPXHHUX CA0CH
CIAsHHON € ANMUTEANEM CTPOMBI CTAHOBHTCS BOIMOK~
HOM KOCHCHHAS OLEHKA JIATEPAITLHOIO HIMEHEH IS CYM=
MAPHOTO CHETOPACCESTHMS B CIIOC SMUTENH U, COOTRET-
CTHEHHO, OLEHKA TOANHbBL FMTNTEANs KAK TPOU3BOIHOIN
OT eroSIPKOCTH, B auibHeifieM «SprocTb» CTPOMbI B Ka-
HECTBE CTPYKTYPHOTO npuinaka parHero KK 6nua namu
UCTIONB3OBAHA COBMECTHO ¢ TEOMETPHIECKUM (TPH3HA~
KOM — JIOK@IH3atme TOUKH COMJICHEHNs PeryIsipHoi
MOBEPXHOCTH POTOBULILI 1 30HBI YKPYIEHUS,

B pamkax co3gasacMoil CHCTEMbI MALIMHHON ana-
THOCTHUKN MPETOREHHBIIT HaMI KiaccnpukaTop Ha oc-
HOBAHUM «CTEPEOMETPIYCCKOTO» M «CTPYKTYPHOTO» 1PH=
IHAKOB obecren payienMoeTh Kiaccon 0 (Hopma)
i | (navanpHeit KK) B aByxMepHoM npu3HakoBoMm 1npo-
crpancrse [33].

Pabory 1o co3nanmio AMarHoCTHIecKon CneTemnl
nposoanan Ha Gaze LATIT PAH (Oaunnoso). Paboro-
CrnocofHOCTL KnaceHmkaTopa JUis npakTnuecKoro rnpm-
MeHeHust Oui1a npoTecTupoBana Ha BrbOpPKe, CoCTosN -
weit 13 1700 u3obpaxkeHnit, NOAYHCHHBIX HPU PAZHBIX
crammsx KK, B kotopoit 250 CHUMKOB COOTBETCTROBAIN
YCHAOBHON HOpME (PeryysipHBlil POrOBMYHBLI acTHIMa-
ham) 1 300 — Leranmn KK, [TonoxurensibiM pesyib-
TATOM JIMATHOCTHKM CHMTAIA ABTOMATHINPOBAHHYIO 110~
CTAHOBKY JIMAIHO3A «KEPATOKOHYC» (BHE 3ABMCHMOCTH
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OT ONPEACACHHOR CTAILMM) JUISE KIMHUYECKOIO Caytast
¢ JOKasaHHol nepsoit craaneit 3abosaesanns (rada. 2).
Takum oGpasoM, HPAMOC TPHUMEHEHNE METOAA Ma-
HITHHOW ZMATHOCTHKM HA OCHOBE COMCTAHHOIO aHaln3a
MOPGOMETPHUECKOTO M CTPYKTYPHOTO TMPHIHAKOR 10~
Ka3a/10 €10 BhICOKYIO YTYBCTBUTEIBHOCTL B OTHOIICHIN
parHero KK, HO poaeMoHTPHPOBLIO HeYA0RIETHOPH -
TEALHYIO CretmpuuHoCTL, Peterne npodaemsl HU3KOM
CHEHMPHIHOCTH BOIMOKHO 30 CHET HPHBJICHCHMS W3-
BECTHLIX NOKazaresacit, xapakrepusyiommnyx KK |34, 35].
Kak oTMeueHo phitie, HapecTHbie nokasarenam odbaataior
HUBKON YYBCTBHTEILHOCTHIO K panHemy KK rnpn shico-
KON cnettpmIHOCTH, YTO B COBOKYITHOCTH € TIPHIHA-
KAMM, [PCLIOKEHHBIMI B HACTOSILLEM HCCACIOBAHNN,
MOKCT NOBBLICHTH YPOBEH B AnartoctTukn pantero KK.
TTpu 9TOM BOZMOKHLE M APYIHE NOAXOMBI K YIyHie-
HUIO AMATHOCTHKHN, PAHEE HCNOABIOBAHHBIC TPU petie-
HUM 3a2a4 B cMeARHbIX obaactsx. B mada. 3 npeacran-
JICHDI PE3YILTATE! AHATHOCTHRN ¢ METTONBL3OBAHNEM TeX-
HONOIHH BUPTYAJULHOTO 171434, B [IPOLECCE KOTOPOTO
MALLHHHOMY QHAIH3Y TOABEPIAIOT MOAL/IL, TOCTPOCH-
HYIO HA OCHOBE COBOKYITHOCTH MAHHBIX, HOAYMCHHLIX
B PAIHBIX ONTHYECKUX cenernsix rasa, Tpi a1om » Ka-
HECTRE MOAUILK TOUMKHN COMJCHEHNS PeryisipHoit 1o~
BEPXHOCTH POTOBULIBE It 301l DKTAZHN BHIOMPACTCS Han-
BoablIee 3HAYSHUE CPEIH BeeX CHUMKOB, @ B KaUecTRe
WHCKCA SIPKOCTH — HAMMEHbILIEE 3HAMEHNE CPeIN Beex
cHUMKOB, B pesyasrarte apromMatnaeckn hopMupyeres
MOJICIBHBI 00pa3 BUPTYAILHOW POTOBHIILI B COOTRET-
CTRUN ¢ DIKanMMy K HopMe nokasatesiMu, B no-
caentem ctonbue Tabanibl YKasana 105 CoBnanemi
¢ IKCNEPTHON OHEHKOI (ANArHOIOM, MOATBEPKIACHHBIM
THTENILHBIM AMHAMUMECKMM HabIIoAeHHEM).
[TpuMeHeHmne TeXHOI0THH NOCTPOSHUS BUPTYAILHOI
MOICIIM 11a38 NO3BOASET N30ABMTLCS OT OLIMOOK Kiac-
cupukatm, 0BYCAORICHHLIX TEM, YTO HA PAHHNX CTa-
Jmsix KK mucTpyMenTtainio uaMepseMblie CrattapTHbie
MOKAZATE/IM UMECIOT HEIHAUMTEALHbBIC OTIAMUMS OT yC-
JIOBHO 310POBOA POTOBMIILL (HATIPUMED, TIPH HAJHYNN
PErYJSIPHOTO aCTUIMATHIMA), & BHAMUMBL TIPUBHAK MO~

BECTHUK ODTANbMONOMN 1, 2022



Anekyocns

[iscussian

KCT MPOSIASTECH TOABKO 1 OTACABHLIN CCHCHIAX 13 Ce-
PHIt CHUMKOR, [T paceMOTPEHIN BCEil CEPHIt CHIIMKOR
A% M QOPMHPOBIHNIE NCKYCCTBEHHOTO 00pa3a YILI0Ch
IHAMHTEALHO NOBLICHTH 1YBCTBHTEALHOCTS It Chernubin-
HOCTH AAHHOTO METOML.

3akawuenue

HeobxoanmocTs BuisiivicHist paiiy npusnakos KK
B NEPBYIO ONEPE:Ih CHAIAHA C MOTSHIINIBHON BO3MOK-
HOCTHIO PAIBITHS STPOTEHHON KEPATOIKTAZHM B CIIYHanx
FHTIOAMATHOCTHRN 3a00aeBAHMS NPH ONPEASACHIN Y-
OB L1 TPOBEACHHA JINICPHEIX Kepatopedipakiinon -
HBIX BMEILATENLCTR, TPEATIOATAIONIIX YMCHBUICHIE TO/-
HIHHB POrOBHIILL. OBILENPHHSTHIC HA CCIMIHALIHN IeHL
SATOPHTMSHE paHHeH ManHnoi aarnoctnkn KK s oc-
HOBHOM DASHPYIOTCS HA AHATHIC PARTHIHLIX MOpdoMe-
TPUHECKIIX MTOKAZATCICH POTOBHLLL , OTPUKGIOLIMX WHIY~
LHMPOBAHHBIE CTPYKTVPHBIMU HAPYILCHUAMIT MIMCHCHIS
ee hopynt it TomumHbl. [TpavMoe BUSWICHIE XapaKTep-
Huix i padsero KK crpykrypHuX HaMeHeHIit poro-
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BHILE TPEOYET HCHOABIOBAHHA BHICOKOTENHOMOTIYHBLIN
W HE BCETAA TIPHUMEHHMBIX B ITOBCCAHEBHON KIMHIYe-
CKOMl MPAKTHEE METOAOB Brayarrsainn. [peviraessi
B JAHHOM WCCACAOBAHMI NEPCHICKTIBEHLIN 110ax0T 6a-
INPYCTCS HA TOM, MTO 1I(hPOBOE MIOOPIKCHIE «Cpeias
POTOBALIBL, NOAYIAEMOE € MOMOUIBIO IIHPOKO RCIONL-
IVIOUINNCS B KJINHUMCCKOH MPAKTHKES CePHHBBIN aHa-
miaropos Tna Llaimndmor-kavepni. obecneynnaet

TIUIYMEHHE KOCBCHHOH HHOPMALLIL O CTPYKTYPE 3NHTE-
JAHATRHOTO CIIOA, JOKATEHOE YTOIHCHIE KOTOPOTO HMEET

MeCTO B HasanbHuix craanix KK, Myvenno stor kpurepuit
JWIOKEH B IPEIUIATACMYIO CHCTEMY MALHHHON AHArHO-
crukn KK, [Tposenesivuie HeeaeIoBIHHE TOKA3UIH BLICO-
KVIO YYVBCTBHTEALHOCTE JAHHOTO WITOPHTMA. TTOBBLIICHHUSA
CHCIHMHIHOCTH KOTOPOIO MOXHO HOOHTECSH 33 CHET Mpit-
WISUCHIN MIBCCTHLIX AHarHoctimieckux nokazarenei KK.
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PE3IOME

KOk aktisibie ehnanoaordHec ke COLAMHERIS NPOCTATATHARHE HAWAN LIMPOKOE NPUMEHGHAE B MEARLIINE 0 BHAE HOBOFO KAACCH
ACKAPCTBEHHBIX (PENAPATON AASE ACHEHNS CEPACHHO-COCYAMCTHIX 3A00AEBINIA, HEKOTOPIX POPM BPOHXHAABHON ACTMBI, 1§ [
HEKOAOTMK, OTAABMOAOTHN, TIPUMEPOM BHYTPUKABTOMHBIX HPOLIECCOR MOKET CAYKNTH PASBHTHE ACENTUMECKOTD BOCNAACHISI,
BOIHMKIOWHE TAKMM OGPASOM NPOCTAEADHANHN COOCOEHL BRABATL W BLALIBAKT BASOAMAITALNK, YCHAEHHE TPOHMLIEMOCTH CO-
CYAOR, (HOAN, MOBRWEHKE TOMAEPATYPI, [TEPEUMCAEHHNE ABACHIN, OOYCAOBACHHLIE HPOCTAFANHAMHAMN W ACAKOTPHEHAMM, Xa-
PAKTEPUAYIOT KAQCCHHECKYIO KAPTHIY BOCOAACHIA, B TOM YHCAE 11 ACeNTUMECKOTO BOCTIAACHIS, AKTIIHOE HCTIOABIOBAHNE HECTE-
POMAHLIX NPOTUBOBOCHAANTEABNBIX AUKAPCTBECHHLN DPCIIPATOR, COOCOOHIX OKAAMBATE BUPAKOHHBR TEPANenTHICeC ki AiekT,
B MEAMUNHCKOR NPAKTHKE.

Ocobyio poAs NPOCTAFATHANHBE HEPAIOT B ACHEHHH FAQYKOMBL, AHRAOTY HPOCTANAGHANHA — 9T0 CHABHOARICTBYIOWINE ACKAPUTE,
CHIRAIOWHE BHYTPMIAAZHOE ADBAGHWE Ha 20-40% HAAFOANPH YHUKIABHOMY MEXAHHIMY THIOTEHAMBHOCO ACRCTRHSL Y dHAO-
FOI NPOCTAFANHAMHA OMEHL XOPOLIa chAraRCHPORAH APOGHIAL ADHEKTUBHOCTH DHEIONACHOCTIH, WE-30 HETO MX CHNTAIOT Mperna-
PATAMU NEPBOTO BHOOPA, TEM HE MEHEE TAUMEHTAN, Y KOTOPBIX B GHIMHEIE YIOMUHAIOTES BOCTAARTEAKHIE J00ACBAHNY, Ta-
KHE KAk yREUT, TEpnec, KEpaTue, i TAKKE NauMenTam ¢ SanAaiuposaiHon Onepaunes no yASACHNIO KaTapakTsl CACAYET cobA-
ATl OCODYIO OCTOPOAHNCTh,

Kawueanie caosa; APOCTArAGHANNL, FARYKOMA, DCENTHYOCKOE BOCNANCHNE, BHYTIMIAGIHOE AABACHNE, HEC TEPOHANBE T1POTIHBO-
BOCMHAANTEABHBE PN THE
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Prostaglandins in ophthalmology
© V.P, ERICHEV

Research Institute of Eye Diseases, Moscow, Russia

ABSTRACT

Prostaglanding are widely used in medicine as active physiological agents that form a new class of drugs for treatment of cardio-
vascular diseases, some forms of bronchial asthma, as well as in gynecology and ophthalmalogy. Development of aseptic Inflam-
mation is an example of intracellular process, in which the produced prostaglanding are able to and do cause vasodilatation, in-
creased vascular permeability, pain and fever, These effects of prostaglanding and leukotrienes characterize the classic picture
of inflammation, including the aseptic one. The use of non=steroidal anti-inflammatory drugs (NSAIDS) can provide therapeutic ef-
fect via inhibition of prostaglandin secretion. Prostaglandins play a special role in glaucoma treatment. Prostaglandin analogues
are powerful agents that decrease IOP by 20-40% with a unique mechanism of action. Prostaglandin analogues have a well-bal-
anced safety profile, which is why they are considerud as a first line of therapy. However, patients with inflammatory diseases
In anamnesis, such as uveitls, herpes, keratitis, as well as patients with planned cataract extraction should be careful when using
prostaglandin analogues,
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[Mpoctarnatinipl — GHONOIHYCCKH AKTHBHEIC Be-
LIECTBA, B HHUTOAHO MAJIBIX 1030X CHOCODHBIC OKa3bI-
BATL PasaniHoe (PU3NONOTHIECKoe N rnaTohn3noa0-
PUMECKOE ACHCTRIE, YHACTRYS B DHOXMMHMECKNX MPO-
feccax B KHBOM oprammsme. MekmounTennHo BaxHa
HX POJIL B paboTe KPOBEHOCHOM CHCTEMBI, OHI BHOCST
BRI B PASBUTHEC BOCTTATIMTCALHOIO MPOLECCa W MM~
MYHHOI'O OTBETA, OKA3LIBAIOT BIANAHNE HI PEHPOAYKTHI=
HYIO (DYHKLHIO, CITOCODHBI BANSATE HA AKTHBHOCTL (hep-
MEHTOB M CHITES TOPMOHOR, PEIrYIHPODATEL NX JACHCTRIIC
Ha padiniHbie opranbl 1 Tkann. Flpoctamananib obna-
PYAKCHBI BO BCEX OPraHax W TKAHAX KHBOIO OPraHniMa,
B TOM HHCTIE 1V HeJIOBEKIL.

[TpocTaranamibl OTHOCHT K rpyIine 2HKo3aHONI0B,
OKCHICHUPOBAHHBIX TPOHIBOAHBIX TTOJMHEHACHIIEH -
HBIX KUPHBIN KUCAOT, CHHTEINPYACH W3 HEFAMCHUMBIX
AMPHLIX KHCHOT, OHI SIBSHOTCS AYTOKPUITHEBIMK 1 112~
PAKPUHHBLIMH JIMITAHBIME MEANATOPAMH, OKA3BIBAIO-
MM B HME HA MHOTHE KJIETKN, TKAHW i Opraybl,

UcTropus

B navwre XX peka ueeaeaonaren oopaTiimn sHmi-
HUE HA TOT HaKT, Y4TO CHTHPTOBONH HIKCTPAKT, NOJYICH LI
13 BEINKVISPHBIX KCAE3 MHOTHX KHBOTHBIX, B TOM HHC/E
W HIPEACTATEALHOMN KEAC3bI MCTOBEKN, OKAZLIBACT BIHH -
HUC HA KPOBSIHOC HABACHNE IKCHEPHMEHTATLHBIX K-
BOTHBLIX, YUCHBIC MPEANONOKMIN CYLICCTBOBAHME B Ta-
KOO POAA KEIe3aX COCYANETOrO FOpMOHA, CrocofHOro
HOHIKATE YPOBEHL KPOBSHOIO aBICH I,

W roasko B 1934 1. wiseacknit manonor Ying
thon Ditaep (UIF Svante von Euler, 1905—1983), nay-
qas HEKOTOPLIC BeutecTsa DeIKOBOM npuposr, 06/~
NAIOINE CHOCOBHOCTLIO CTHMYINPOBATE COKpatlieHne
FAAAKON MYCKYAATYPLI, OOHAPY KM CYOCTAHLIMIO K-
POPACTBOPHMBIX KHCJIOT B SKCTPAKTE NPEACTareJAnHOl
AKCCILE M HABBAN OTKPLITOE BCUIECTBO NPOCTATIaHIN-
HOM (0T JIaT. prostatae). Y4eHbim GuiH ONUCaHbl JInlb
HEKOTOPBLIC CBOMCTHA HOBOTO BEIICCTRA, HO BLUICAHTL
€ro B YHCTOM BHJIE HE VAANOCh,

PaGora Guia npoaoiikeHa Cyne beprerpemom
(Karl Sune Detlof Bergstrom, 1916—2004); ¢e ocHon-
Hast HeIh 3AKJII0HANaCh B MONLITKE BLIIACTUTL aKTHB-
HOE BEIIECTRO — NPOCTANAHANH — B MHCTOM BHILE,
W aunn eryers nowtu 20 1€ yaaaoch noayunTh He-
CKOJILKO MUIIHIPAMMORB HCKOMOTO ITPOAYKTA B KPH-
CTLTHMECKOM COCTOSIHMM. DTO BEILECTRO NMOJAYMHIAO
Haasauue anpocrarnanane Fr 3a ero crnocodbHocTs pac-
TBOPsITLES B (hocharnom Bydepe. Buutn nayuens He-
KOTOPLIC €ro XUMHKO-(hn3nucckune croitersa, Cambim
VIAMBUTEABHBIM M3 HUX OKA3A1ach ¢ro (hapMakonoru-
YECKast AaKTHBHOCTEL B HHYTOXKHO MAIbLIX KOHUEHTPa-
Lmsx: np passeaennn 51077 B 1 M pacrTsopa Oui1 1o-
JIYUEeH BhIpaKeHHBIH aherT, 3aktouaommniics B co-
KpateHuu aakod Mbtiisl. Iosanee 6u1in noiaeaen bl
fpocTariananiel apyroit rpynnul (npocrarnanann E;
OyKBEHHOE 000IHAUEHHE CBI3AHO CO CTOBOM «d(hHp»,

108

KOTOPBIH ObUT HCTOALIOBAH LTS BLIICICHMS HCKOMOTO
petectsa). O0a npoCTaraHANHa DBITH TTOXOKH 110 CTPO-
CHUIO, HO 3HAMHTEILHO PUSIHYAIHCH 10 CBOMM CBOII-
CTBAM: nIpoctarnanani F Bei3sipal cokpatuernmne riat-
KO MYCKYJaTypbl, @ npocrarianann £ — novwkenne
APTCPHAILHOTO AaBACH NS,

MHTEHCHBHOCTL HAYMHO-MCCICA0BATELEKMX paboT
AOBOALHO OBICTPO MO3BOANAA MOAYINTE Dosee AecHTKa
HOBBLIX POCTATNAHANHOB, TOUHO YCTAHOBUTE UX CTPYK-
TYpY 1 u3yuuThs Guonornueckue csoiictsa, B npo-
Hecee 210l padorsl B OTKPLIT HOBLIK THIT COeLIHe-
HIH, DJANBKHX K POCTArAaHAHHAM, — ACHKOTPHEHBL.
YKe no3ke Obutn OGHAPYKEHBE 18 PATHLIX TKAHSAX 11PO-
CTAMAHANHOBBIC PELIENTOPLI PASIMMIIBIX THITOR, 001~
JAI0LME CIEUM(PUIHOCTHIO 10 OTHOWEHHIO K PA3HBLIM
KAaceaM npoctariatinHoR,

K cepesmne npouuioro seka craia noHsTHa poib
MPOCTATIAHANHONR KAK PEryasitopos OHOXUMHICCKUX
nponeccon. Mo cnoemy AcHCTBIIO OHI MOTYT BbITL 0T~
HECEHBI K BHYTPHKACTOUHBIM PEIYISITOPAM, YIPABIsIO-
MM HE TOALKO paboToil (hepMeHToR, HO W reHeTHYC-
CKHM anraparoM KaeTku. Bo s3anMoaehctomm ¢ BHyTpH-
KJICTOUHBIMI CTPYKTYPAME POCTAIAHANHEL ICHCTBYIOT
HE NPSIMO, @ HEPe3 HIBKOMOJIEKY I PHBI BHYTPUKICTOY-
Hb Peryastop — tnkinuecknii anenosnumonodocdar,

JUIst IOTHOTO MOHUMAHMS POJAN TIpocTaraanin-
HOB BAKHBLIM OLIIO 3HAHKE 00 HX CHHTEIC B OpraHuiIMe,
B npotiecce moaydeHns 3THX COCAnHe it B KpueTain-
MECKOM COCTOTHII OB 0BHAPYKREHLI X PE/IIecTREH -
HUKH, KOTOPBIMM OKAZATHCH HEHACKITLEHHBIE KNPHbIC
KMCJIOTLL ¢ HECKONLKUMU ABOITHLIMN CBABSIME, ONHOM
13 KoTopuix Gbuia apaxuiaonosas kuchora, Jansueiime
HCCACAOBAHMS OKAZAIH, YTO HpOCTariatantbl o6pasy-
IOTCS B OPraHnaMe 3a cyer (PEPMEHTATHBHOIO YHACTHSI.
Takum 00pazoM, CTAIO MOHSTHO, YTO MHOIHE IpocTa-
FAAHINHLL ODPASYIOTCS M3 APAXHAOHOBON KHCAOTHI € 110~
MOLLBLIO TTOCCAOBATETLHO BETIOYAIOINXCSH 1B OHOXHMH-
YECKMI nipouece hepMeHTOl ABYX TUTIOB: NepBbiii pa-
BOTACT 110 YHUBEPCAILHOMY THITY HEIABMCHMO OT TOTO,
B KAKOM OPraHe MM TKAHH WACT CUHTE3 MPOCTariaH-
ara H2 (npoctaranani-H-cunrasa); sropoit (pepment
CTPOro cneunpuuer n CBoRCTBEHEH TONLKO OAHOMY
THIY TKaHel, 0dpasyst crietuuueckuit nipoctariaming,
Hanpusmep, B rpomboirrax obpasyercs tpombokcan A2,
B TKAHIX MO3Ia — 1pocTaramany D2, B TKausix penpo-
AYKTHBHOM CHCTEMbI — Hpoctarianiny E2,

ﬂpocrarAauAuubl B MeAHLUHE

Kak aktuBHbIe (hH3HOA0IMUECKNE COCAUHEH NS PO~
CTAMMAHAMHB! HALLIN LLMPOKOE NPUMEHEHNE B MeAN -
LMHE B BUAE HOBOTO KJ1ACCH JeKapeTBeHHLIX rperapa-
TOB JUIS JIGHEHIS CEPAEHHO-COCYAHCTBIX 3a0oaesaHnit,
HEKOTOPBIX (POPM OPOHXHAALHON aCTMbL, B THHEKOI0-
run, odraiibymogornn, Tlpu 9T0M oveHb BAXKHON ocTa-
eTesl 3anaua COXpaHeHns HataHca KOHIEHTPALNN Npo-
CTATIAHINHOR B TKAHSX M OPraHax KUBOro Opradmsma,

BECTHUK ODTAJIbMOS1Or K 1, 2022
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YerpaHeHe BO3HHUKAIOMICTO THCOATAHCE CTAT0 BOIMOK-
HBIM TIyTeM HHaKTHBaUWH epMenTa npocTaraanians-H-
CHHTA3bl B MPOLIECCe CHHTE3A MpocTarnasinHoB. beuto
3aMEUEHO, YTO Ha MpolecC HHAKTHBALNI MPOCTArAaH-
JIMHOBOTO CHHTE33d OKa3biBAIOT BIHAHME BEIecTsa., 00-
Aa%A0HE MPOTHBOBOCTIANHTEABHBIM JeHcTBHeM. B pe-
3VABTATE MHOFOYHCIICHHBIX HCCISI0BAHNI BRISCHWIOCH,
YTO NOYTH BCE NPHMEHSECMbIE TPOTHBOBOCHANHTE IbHBIE
npernaparsl, BKII0Yas aCnHPHH, OVTaAlOoH, HHAOMETA-
LUHH. BOABTAPEH, MPaHONPOMMEH M ap., aKTHBHO MHIHOH-
pvioT npoctarnaiani-H-cuarasy. OnHako s#e see npo-
THUBOBOCTIATUTE/IbHBIE NTPENapaThl HHIMOUPYIOT (hep-
MeHTH HeoDpatumo. CyliecTByeT 1o KpaitHeil Mepe
TPH KJIACCA JEKAPCTBEHHBIX HHTHOHTOPORB, OT/IHYAI0-
LHMXCH CKOPOCTHIO B3aHMOAEHCTBHA ¥ CHOCOOHOCTLIO
oOparuMoro iwH HeodpaTuMoro B3anMoneiicTens. On-
HUM H3 HanOoee BaXHBIX HCCICIOBAHHI ABAACTCA
M3YUEHHE MEXAHH3MOB Peryasumun (pepMCHTHBIX CH-
CTeM CHHTEe3a npoctarnananHos. MHrnbuposanme sTHx
COCAMHEHHIT — BAXHBIH L1AT K VIIPAaBISHUIO DHOCHHTE-
30M BHYTPHKICTOUHBIX PErYISTOPOB.

[purmepoM TaKNX BHYTPHKIETOMHBLIX MPOLECCOB
MOXET CAVAHTH PA3BHTHE aCENTHYECKOro BOCTIANCHHSA.
IMpn noBpexIeHHN KICTKH, W NPeXIe BCSro €€ THIHI-
HOI 0DQJI0YKH (HaNpUMED, B pe3yikTaTe XHPYPrHiecKoro
BMEUIATEALCTRA ), 00pasyioTces hocdomnnuast. B pesyib-
Tare ux BianmoneicTeua ¢ hocdonunasoil BuicBoboxkaa-
€TCS apaXMIOHOBaAs KMCI0TA. 3aTeM NPOHCXOINT HHHUIH-
alHs NANBHEHIINX PeaKLHil, KOTOPbIE MOTYVT Pa3BHBATHCH
110 ZIBYM CLIEHAPHAM: B OTHOM CIVHAE VHACTHHKOM DHOXM-
MHYECKHX POLECCOB SRAKETCH LIHKIO0OKCHTEHA3a, B ApY-
romM — aunookcurenasa. Llnkiookcurenassr — rpynna
(hepMEHTOB, YYaCTBYIONUIHMX B CHHTE3E NPOCTAIAHIHHOB.
Hexoast u3 cnexkTpa MX YVBCTBHTEALHOCTH K aCTIHPHHO-
MoAOGHLIM Npenapatam Obi10 CASAAHO MPEANOIOKeHIE
(a 3aTeM MoAYIeHO NOATBEPAICHME) O CVIIECTBOBAHWH
aByx H3odopm: mnkiiookenresassi-1 (LLOIM-1) n nnxno-
oxkcurenassi-2 (LLOI-2). LHOT'-1 oTHOCHTCS K KOHCTHTY-
THBHBIM (hopMaM, padoTaeT MOYTH NOCTOAHHO, BHINOI-
HsieT u3nonornyeckn saxusie vk, MNpu npen-
MYIULIECTBEHHOM YHACTHH B ODHOXHMUYECKOM Hpollecce
LIOT -1 BakanTHOE npeobiazanue ocraeTcs 3a JeiKo-
TpueHam. OHI Xe 00paIvIoTes NoA BAHSAHHEM JIHITO0K-
CHMTEHAa3bl M3 apaxMIaOHOBOI KHCAOTHL. OnHO W3 KIHHH-
YECKHX NOCISACTBHI ASiCTBHS IIHKOTPHSHOB — YCHIIe-
HUE NMPOHHLIAEMOCTH COCYIAOB H OTEK TKaHCH.

LOT -2 geasercs hepMEHTOM, ACHCTRIE KOTOPOIO Ha-
YHHAETCA B ONIPEALACHHONH CHTVALIHM, HANIPHMEP NPH BOC-
nateHnu. OHa akecnpeccupyercs MakpodaraMi, Ciankoit
MYCKVATYPOH COCYIHCTOH CTeHKH, IHAOTEIHATbHBIMH
KieTkaMu. EcTs npeanonoxeHne, 9To npocTariaiinHbl,
obpasyiowsecs npy ssaumoneicTenn LLOT-2 1 apaxuao-
HOBOH KHCIOThI, MOTVT HANPAMYIO WIH ONOCPEIOBAHHO
VCHAHBATH NPOAYKLIMIO CAMOTo (hepMeHTa MO MEXaHHIMY
nonoxuTe 1LHOI oOpatHoi cesa3i. [NoxobHas cBs3e Obina
VCTAHORACHA B ceTyaTKe. BosHuKawmme Takum obpa-
30M MPOCTariaHANHBl CMOCODHBI BRI3BATH M BhI3BIBAIOT
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BA30MIATALNIO, VCIJICHHE NMPOHHIIAEMOCTH COCYI0B,
Dok, nossieHHe TeMneparypul. IlepeunciaeHHbie ss-
J€HNS., BbI3BAHHbBIE NPOCTATIAHARHAMH U JeHKOTpHE-
HAMH, XapaKTepH3VIOT KIACCHYECKYIO KapTHHY BOCHane-
HIfS, B TOM YHC/IE B aCeNTHYECKOor0.

[MpeacraBnas coBOI KOMILIEKCHYIO MECTHVIO pe-
AKIH KD OPraHi3Ma Ha NOBPEAICHHE TKaHEH (npuMe-
HUTEABHO K O(TATBMOI0IHH — B PE3VAbTaTe XHPYP-
FHYECKO TPaBMbI), NPOSARIAIONULVIOCH B BHAE albTe-
patmnM, 3KCCyaalHn, npoaudepanny, a KAHHIYECKH
MOXeT ObITh B Biie DONEBOTO CHHAPOMA, MHO3A. rUnepe-
MuT OVIB0APHON KOHBIOHKTHEBL, KHCTO3HOTO MaKyJIsp-
Horo oreka (KMO), noBbiiieHs BHYTPHITIAZHOTO 1aB-
aenus (BIID). nepeasero acenTn4eckoro yeeuTa (CuH-
apom TuHzaAR), BCE 3TH NPOARISHMS B 3HAYHTEILHOI
CTENEHHN CBA3AHB C NPSAMBIM M ONOCPEAOBAHHBIM Neii-
CTBHEM MNPOCTArNAHINHOB U JACHKOTPHEHOB, BbI3bIBAI0-
LIMX HAPYILIEHHE reMaTOPETHHANBHOIO 1 reMaToodrans-
MHYECKOro DapLepos.

32 0YEHb KOPOTKOE BPEMsl NPOCTArIAHINHbB, BANAS
Ha TeMATOPETHHAILHLI Dapbep. NPUBOANT K Hapyiie-
HHIO MPOHNIIAEMOCTH COCYAHCTON CTeHKH. B pesyib-
TaTe 3TOT0 MPOTENHBI, BOCMIATHTEIbHBIC KISTKH 11PO-
HHMKAIOT BO BJAry NepeaHeil KaMephl, YTO KIMHHYECKH
nposisasiercs B e apdexra Tunzaas. Hapyuienne
MPOHHLAEMOCTH COCVANCTON CTEHKH CIOCODCTBYET pas-
BHTHIO ACENTHYECKOTO BOCTIAICHUA I CO34aeT VCAOBMS
aan pazsutug KMO. 91 Xe npolieceh MOTVT Bbi3bIBATD
OTeK TPADEKVAAPHOI TKaH, MPUBOAIINI K TMOBbILIE-
HHIO ohTanbmoToHyCa. [lepeunciertbie KAMHIYCCKHE
MPOSBICHWS PACCMATPHBAIOTCS KaK CEPbEe3HbIC OCI0K-
HEHMA XHPYPIHYECKOI0 JIeYSHHS KATapaKThl, OCOOSHHO
B TEX CiIyYasiX, KOria onepaums 3asepuiaetcs adaxueit.

C npakTi4ecKoi TOUKH 3PSHHS BAKHO 3HATH MeXa-
HH3MBbI, COCODHLIE HHIHOHpOBaTH (hakTOpsl, OdIaTa-
IOLIHE MPOBOCTIATUTENbHBIM AeHcTBHEeM. Takue Mexa-
HU3MBL ObLTH HalaeHsl. MM OKazaaucs CTeponIHbie
W HECTEePONAHLIE MPOTHBOBOCTIATHTE/ILHBIC CPEICTRA,

K nepsbiM OTHOCAT IMIOKOKOPTHKOMABL. MexaHusim
HX MPOTHBOBOCTAMHTEILHONO ACHCTBHSI CBSA3AH C VIHETe-
HueM ocdoannasbl A,, HeoGXoAHMOI LA CHHTE3a apa-
XIAOHOBOI KHMCA0TEE. MMEIOTCS TaHHbBIE O TOM, 9TO Camit
TTIOKOKOPTHKOM/IBI HE OKA3LIBAIOT NPAMOI0 ACHCTBHA
Ha (pochoannasy, a cnocodCTBYIOT CHHTE3Y H BLICBODOK-
AEHWHKO IPYITILL 3HAOTEHHBIX TIPOTEHHOB — JTHTIOKOPTHHOB,
KOTOpbLIE 1 HHIMOMPVIOT YKa3aHHbI depMenT. Vanmuisas,
9TO [THOKOKOPTHKOWAB! OKA3biBalOT RIMAHME HA YPOBHE
CHHTE3a ApPaxHI0HOBOIT KHMCIOTHI. B X MPOTHEOBOCHIATI-
TEABHOM ACHCTBHN HMEET 3HAYCHHE VIHSTCHHE CHHTEe3a
HE TOJILKO MPOCTAINAHIHHOR, HO # IEHKOTPHEHOB.

K HecTepoHaHbBIM CoeHHEHIAM, 0BIATa0UIHM 1Tpo-
THBOBOCTIATHTEALHON aKTHBHOCTBIO, OTHOCST BEle-
CTBA, OKA3bIBAIOUIHE MHTHOMPYIOUICE BAMSHHE HA 1IM-
KJIOOKCHTEHA3y ¥ TAKHM ITyTeM CHILKawlne SHOCHHTE3
npoctariaHnnHos. Kak yke oTMeqanocsk, CyIecTByIoT
10 KpaiHeil Mepe IBe pasHOBHIHOCTH LIMKJIOOKCHTE-
#a3 (LLOT-1 u LLOT-2). LHOT-1 npoavumpyercs B 00bIu-
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HBIX VCAOBMAX 1 PErYINPYET ODPAJOBAHNE 1 OpraliiMe
NPOCTArARANHOR, npoayvkis LHOT-2 » auavureasiol
CTeneHi HHIyUMpyeTes npoueccom socmuienns, lMo-
ITOMY BAKCH OB NOHCK BELICCTS, RIMAIOWINX HI pad-
JAMYHBE THITHE LHKT00KeHTeHa3. HanbGonbimit nurepec
#RILBACT NOKCK H3bupatensiuix nHmbnropor LLOT-2,
TAK KAK PEIyALTaT 31010 noncka, obecnetnsas 1mpo-
THBOBOCHAAMTEABHBIT HPEKT, CHURAET BEPONTHOCTH
PAIHHTHA MHOIHX NTOBOUHBIX TIPORRTEHHN, CHATIHHBIX
¢ HHINOHPOBAHHEM (DHIROAOTHHECKOID (HE CONPAKEH-
HOMO ¢ BOCTAACHHEM) GHOCHHTE TIPOCTATBHAMHOB,
B pesyabTate yMEHBIIAETCA NPOAYKUMA TPOCTArIan-
AMHOB, ITO MPHBOANT K CHHACHIIO TAKHX ITPOsSBiIc-
HItH BOCTIANCHISA, KaK rumepemisst, otek, boib. Mexa-
HHIM AHUILICTIHYECKOTO ACHCTHNA 0DYCTORICH yIHe-
TAIOUIMM BIHSHACM TON [PVl BEUICCTH HA CHHTES
MPOCTATAAHIMHON B PE3YALTATE HHINOHpoBanus dep-
MEHTA LNKI0OKCHTeHAIE. Kak H3BeCTHO, NPOCTAranH-
AMHBE BRABIBAIOT THICPAIFCINIO — HOBLIAIOT MYBCTHI -
TEALHOCTH HOLMLCTITOPOR (PEHenTopoB Do) K XHMBYC-
CKUM 1 Mexanuieckm crimynam. [Moatomy yruerenne
CHHTE3A NIPOCTRIIMUHHOE NTPEAYNPEXIALT PAIBHTHE T~
nepanresnnt. Mopor yyBeTsHTeasHoCTH K DONeBBIM CTH-
MM TP ITOM [TOBLIIACTCH.

O6urHo anwsreTivecknit ek npenaparos, or-
HOCHIINNCH K HECTEPOHITHIM COLIAMHCHHAM, 0COBCHHO
BRPAKEH NPH BocnazcHnu. B a1rux yeronusx v (hokyce
BOCTIAMEHHS ITPOHCXOIAT BHICBODOAICHHE 1 BIAHMOICH -
CTBHE NPOCTAAHANHON 1 APYIHX MEIHATOPOR BOCTIANC-
1. Kak Geu10 01MedeH0, IPOCTATIAHIIHE BUIbIBAKT
THIepAnresnio, Ha 3rom (pore Bonenas peakims Ha opa-
TRMHHH, THCTAMMH M IPYIHE METHATOPL! BOCTILICHIN
C HOUMUCTTTHRHON AKTHEHOCTHIO SHAUNTEALHO VCHITH-
BACTCH (KAK M B OTHET HIl MEXAHIMCCKOE payipakenne),
[To3roMy MOARRACHME CHHTESR NPOCTAARIUIMHOB [IPH-
BoAHT K BoneyrosnomeMy sgupexTy, 410 npH Bocie-
HIH POV ETCR OCOBECHHO SPKO.

FuaucHue NPOTHBOBOCIERUINTCALHEIX CBOIICTE Be-
HICCTH B CHUACHNN DO OOYCAOIICHO TAKKE H YHCTO
mexaHpeckiumMi hagtopamu. C yMEHLILICHIEM OTeKa,
HHEDMALTPALIHE TKAHEH CHIAASTCN JARICHNE HA Peen-
TOPHLIC OKOHYAHKS, 4TO TAKKe cniocoberayer ocrabie-
HU0 GoACBLIX OIVILEHWIT,

B oratsmMonorsueckoil npakTike HECTepoiHbie
HPOTHREOBOCTANTCALHLE ACKAPCTHCHHBIC CpLaCTBa
HALLIN IHLHPOKOE TPUMEHEHHE [IPH PALTHYHBIX KIHHH-
HECKHX CHTYatmaAx. MX HCnoasyior i suie Tonuieckon
1 CHCTEMHON Tepanum Ui nPOMIAAKTHEN W JAcUcHus
HOCTHUICHMS (MTPEAIE BEETO ACEHTHHECKON0), B odiiin-
MOXMPYPTUH — JUIA IPEAVITPCALCHIA MHO3E 1 TTOBbI-
weHns yposus BIZL

lMpocraraananHbl U raaykoma

Beectopounee HiydeHne HOBbIX CyBeTanuh npo-
CTUETHANION TOIBOAIIO HE TOALKO KAtcCHinpo-
BATH BRLICACHHKIC DEUICCTRA HA FPYNIILL, HO 1t Gonee ae-
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TAALHO MCCACAOBATL MX cBoHcTEA. [leppoe ynoMununne
O WIHSHIH [TPOCTAINAHINHOB Hit TKAHW 11233 OTHOCHTCH
K 1953 1., koraa N. Ambrache onucut povieficTane npo-
crarnananHa F2a Hi n30AHPOBAHHLIA NPerapar pa-
ayxk. M 1onsko 8 1972 1, O6010 OTMEHEHO 2030 3aBHCH -
MOC RIHSIHUE npocTarmanansa Fl Ha yposeHb odprmin-
MOTOHYCH, KOTOPOE CONPOROALLIOCH CIO NOBLIIEHHEM
W BBIPEREHHON rHnepesueii GyanbapHol KOHBIOHKTHED,

OrMedeHHBI NPARTHYCCKUMI O TANBMOAOraM i
akr cummenns BIL npi oCTppix BOCHANTEIBHBIX
COCTOSHUNX, HATIPUMED 1IPH OCTPOM HpHTEe, CTill yoe-
JANTEABHEM APIYMEHTOM [UIH TOMCKA MPOCTALAAHN-
HOB, OBJUTAKOUINX MMEHHO 3THM CHORCTBOM — CHUAATH
yposerh opribMotoryea. Mecrenosanns Ha skene-
PHMEHTAALHBIX KHBOTHBIX MOKASUIN, YTO HCNOIbIO-
BAHHE ECTECTREHHO OBPAIVIONIHXCA NPOCTAIAAHIANHOB,
TAKHUX KaK npocTaraanann Fo, p xaniiieckoil npak-
THKEC HEBOIMOAHO N3-32 CEPLeInBIX ModoTHEIN -
thexron. [Nosromy ObiH paspaboTansl AHATOTH TIPO-
CTAMAHANHON, KOTOPBIE AYMILE NMEPCHOCHTCH JTI0ALMI,
HO TIPH 2TOM HE TEPRIOT crnocoOHocTI noHikaTs BI/L

Ceroanst H3BECTHO HECKOALKO MOJACKY/ AHATOIOR
npocrarnamanya F2a, crapimx ocHonoi Juis paspa-
oK aekapeTseHHbIX hopym. Mepswiv B 1994 1. u Ao~
HitH ObUT 3APErHCTPHPOBAH YHOTIPOCTOH H30NPOINII
0,12% (rpynna noxkosanounos), B 1996 r. » CUIA 3a-
PErMCTPHPOBAH CHHTETHHRCKMIL (PeHIIZAMEITICH BT
anaior npocraraamania F2a saranonpocr 0,005%.
B 2001 r, Guu1 3aperucTpnponan nepesiil BhCOKOCeACK -
THBHBU NOAHBI arosuet FP-peuentopon, anwior npo-
crarnaransa F2a rpasonpoct 0.004%. B 2004 r. sape-
rucrpuposan Tacuyvnpoct (,003%, koropwit sasiercs
nponssoansM npocraraanania F2c. M aaranonpocr,
W TPABOITPOCT, N TAUIVIIPOCT OTHOCHTON K KNACCY Npo-
CTaHOMA0B, EXUHCTBeHHBIM MPEACTABNTEACM NTPOCTI-
siuion swsieres Gumaronpoct 0,03%.

Bask M U TIOMIMAHNS MCXAHNIMA THITOTCH-
AHBHONO ACHCTRUS AHAIOTON TIPOCTAITTANINIONR OKANI-
JIMCH PESYILTATEL MHOTOISTHHY neeaeaonanmit A, Bill,
B 60-¢ rogsl npouioro seka vaeHb BHCPBLIC OIHcan noi-
MOAHOCTE OTTOKA KAMEPHOH WIADIL 110 TAK HAILIBICMOMY
VBCOCKACPUILHOMY 1Y TH. YECOCKIEPpUTLHLI OTTOK pac-
CMATPHAAICH KAK JLOTTOAHHTCALHLIR N1YTH, [PH 2TOM fon-
YEPKHBAMACH €TO SIRHCHMOCTE OT BOSPACTI Y MOIOILIX
HX C1o 10mi0 npuxoanTes okono 36%, a nocie 60 et —
4— 4% o1 ob1lero nyTH OTTOK: KaMepHON iar.

FIpu HavieHnn TRAPOAMHAMIKN T34 1104 Bo3neH-
CTHHCM AHANOIOB npocTaraaanHon F2a 6wan nogy-
HeHLE YOCIHTEALHBC CRUICTCILCTHEA TOTO, YT0 CHIKE-
e BIZL npouexoant Gaaroaups vayuime o KaMepHoi
BAATH HMEHHO 110 YRCOCKACPpANLHOMY nyTy. Tlpocrta-
TAAHAMHB OBUIH TIEPHLIME (IPCHAPATAMM, VAVHILAK0-
UMMM OTTOK 110 HETPUTHITHOHHOMY YRCOCKACPRTHHOMY
nvin. Takoi Mexannsm aefdersua Guul noaTBepAISH
PN NPOBEACHUH MCCACA0BAHNIT C onpeaeacHieM pa-
JAHOMIOTONON B YECAILHON TRAHN IKCTIEPUMEHTLTHHBIX
AUBOTHRIX, @ TAKAC ¢ noMolbio uiyopothotomerpun

BECTHUK O@TANIGMONOIMKA 1, 2022
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y yenoBexa. MexXaHi3M. 110 KOTOPOMY MPOCTArNAHANHB
VBEIMYHBAIOT VBEOCKICPAIbHbIH OTTOK. HE MOJHOCTHIO
u3vieH. BOaMOXHO, MpOCTaraHAMHBl BBI3LIBAIOT pac-
caabaeHHe HHANAPHOH MBILIIB M CTHMVIHPYIOT 00pa-
3OBaHNE NOJOCTEH B NYYKAX LUMIHAPHBIX MBI KO-
areHasaMi ¥ MaTPHKCHBIMH METALIONPOTEHHAZAMH.
Taxkke BO3MOAHDIC MCXaHH3Mb! ACHCTBIHSA BKIIOYAKOT aK-
THBauUKIo al- 1 B2-penenTopos HHTETPUHA LIMIHAPHOH
MBILIIbL, YTO MTPHBOINT K COKPALLIEHHIO BHEKIETOYHOIO
BCHIECTBA, WIH BO3ISHCTBUE HA aKTHHOBBIH UMTOCKEeT
M QIre3ui0 KIETOK, Pe3y/ILTaTOM Yero CTAHOBHTCH Hapy-
IIEHHE BHEKJIETOMHOTO MATPHKCA.

Taxum 006pazoM, VCHICHHE YBEOCKICPaAbHOIO
OTTOKA CBA3AHO C pPaspeXeHHEM IKCTPALC/LIIONAP-
HOT'O MaTpHKCa pecHIYHOI Mbiiniel. Baanmoneiicteys
co crneundHIeCKHMH pelenTopaMi, NpocTariaHaInHbl
F2a BpI3BIBAOT YCHICHNE CEKPEeLIMH MATPHKCHBIX Me-
TALAONPOTENHA3 B TKaHAX UWWIHAPHOH MBIk, by-
OY4YH HEAKTUBHBIMH NPOIH3MMAMK. OHH 3KCTpauei-
JIIOASAPHO NPEeBPALIADTCA B aKTHBHbBIE (hepPMEHTHI,
KOTOPbBIE MOTVT paspyiats (pudpiiisl KouiareHa, s pe-
3yIbTaTe Yero NMPOHCXOANT pa3peixeHHe IKCTpaLei-
MIONSPHOTO MATPHKCA. ITOT MEXaHH3M He 00BACHSET
cumxenne Bl vxe B nepsnie Yachl nocie HHCTHIINA-
uun npenapata. KanHnyeckne HabII0ACHNS TOBOPAT
00 OYEBHIHOM HAIHYMH JONONHHTEALHOTO 3dexTa
Ha OObIYHBIIT NYTH OTTOKA. TAK KaK AeiicTBHE npenapa-
TOB HAYHHACTCA B TeYEHIE HECKOABKHX YaCOB H NOBbI-
wienne yposus B/l nocae npekpauleHus 1eKapcTBeH-
HOI Tepanui HacTyNnaeT 10BOJAbHO OICTpO. 710 easa
M MOKHO OOBACHHTL OOHHM JINILIbL PEKOHCTPYHPO-
BaHHEM TKaHeill B VBeOCKIepaibHOM Tpaxkrte. Hepos-
MOKHOCTB MOJMHOCTBIO NOHATH MEXaHH3M ACHCTBUA
NAaTAHOMPOCTA OBIZIA M 10 CHX NOP ABASETCS CTHMY-
JIOM K MPOBEACHHIO 10MOJIHHTEIbHBIX HCCASI0BAHNH
110 M3YUYSHHIO MEXaHH3Ma AeHCTBHS THIOTEH3HBHAIX
TIPenapaTos Ui MECTHOTO NPUMEHEHHA B ohTaIbMO-
JOTHH. 370 OVACT CNOCOOCTBOBATH MOABICHHIO HOBLIX
Monekyad, cHuxawomux BII, Takux Kak. Hanpusmep,
HHTHOUTOPBI Rho-KuHase!

ScTepudUIIPOBaHHBIE MPOJIEKAPCTBA TPOCTAraH-
AMHOBOTO psilia, TAaKHE KaK JaTaHoNpocCT, boiee JAHmno-
(hHABHBI, YeM HUCXOAHBIN MPenapar, ¥ B CBA3H C ITHM
JIyylle NPOHHKAIT yepe3 porosuiy. [1pn Henoassosa-
HHH PAIHOAKTHBHOTO METOIA HCCIeI0BaHus (hapMako-
KHHETHKH ObLIO VCTAHOBACHO, YTO Npenapar npoHHKaeT
B TKaHb POTOBHLIAI C MAKCHMATLHOH PAIMOaKTHBHOCTHIO
(3xBHBaseHTHaA n03a — 0,6 Mxr/Mr 1kann). [Mocae 3toro
MHKa PATHOAXTHBHLIE H30TOIMH NEPEXOIAT H3 POTOBHIIL
8 MIEPESAHKHE CTPYKTYPHI 171a3a. MaKkcHMaibHan KOHLeH-
Tpaums paIHOaKTHBHOCTH B PATYKKE, NepeaHeii Kkamepe
H UMJIMapHOM Telie Habaionaercs Yyepes | 4 mocae npu-
MEHEeHHUs npernapara, a Nepioa rMoJVBLIBEACHNS H3 TKa-
Heil r1asa coctanmsia 3—4 4.

Bee npocTarnananHel 001a1al0T pa3HoH CeleKTHB-
HOCTBIO 1O OTHOWICHHUIO K FP-petienTopam i pasHoii -
nohunbHOCTLI. HanpuMep, JataHonpoct Gonee auno-
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(buneH, nostomy oH GoJee 1erKo NPOHUKAET Yepes po-
rosuuy. Kax nokaszaim cpaBHMTE/IbHEIE HCCIICTIOBAHNEA
CPOACTBA YHOMPOCTOHA, ECTECTBEHHOTO MPOCTALIAHINHA
F2a n satanonpocTa no otHoweHno Kk FP-peuentopan,
£CTECTBEHHBII MPOCTAINAHIANH M AATAHONPOCT NPosi-
BHJIH OIMHAKOBO BbICOKYIO CEJICKTHBHOCTB 110 OTHOMIE-
HuI0 K FP-peuentopay. B TO BpeMs Kak CHila AelicTBHS
H CENCKTHBHOCTH YHONPOCTOHA ObutH B 10 pas Hitxke.

B Tadanue noxasaHa cTencHb CPOACTBA NPENapaTon
K MPOCTAriaHIMHOBLIM PEUENTOPaM (MeM HILKE oKa3a-
Telb, TEM BHILIE CPOACTBO), OT B3aNMOISHCTBHA € KOTO-
PBIMH 3aBHCAT YPOBEHb MHNOTEH3IUBHOM upekTHBHOCTH
(FP) i yacrora nobounsix 3dxpexros (EP ). Imn nanunie
MOATBEPAKIAAIOTCH MHOTOMHCITCHHBIMH I MHOTOJAETHUMH
HADMIOICHHAMH MPaKTHYECKNX 0 TaibMOI0r0B.

Hanbonee 3ipeKTHBHBIM PEXHMOM NIPHMEHEHHS
AHAJIOrOB NPOCTATNAHANHOB ABAACTCH HHCTH/LIALIHA
OIXHOI KAruIym fApenapara B AcHb. MakcHMaIbHOE CHII-
#xenue BIL noa aeiicTBHEM JaTaHONPOCTAa NPOMCXO-
anTt yepe3 8—12 4 nocie 3aKanbiBaHUA Npenapara., u,
KaK Npasiio, OHO OCTaeTCA HIKE HCXOAHOTO YPOBHSA
cnyeTs 24 4 nociie HHCTHASUMHA. DT0 KacaeTcs Beex
AHATOrOB MPOCTAINAHAKHOB, 32 UCKITIYEHHEM YHONPO-
cToHa, PHEKTHBHOCTL KOTOPOTO 3HAYHTEILHO HHXE,
Hanpumep, aatanonpocta. [pu 3Tom YacToTa 1 Xapak-
TEP MECTHBIX HEXEAATeNbHLIX ABISHHIT Y YHONPOCTOHA
3HAYMTEIBHO BBILIE.

MHorouHcaeHHBIC AHATNTHYECKIE 0030DPHI, N10CBS-
IHECHHBIE CPABHUTEILHOI OLICHKE aHANOTOB NMPOCTariaH-
JIMHOB H APYTHX THITOTEHZHBHBIX TONMHYECKMX Npenapa-
TOB. €HHBI BO MHSHHIL. B OIHOM H3 Takux MeTaaHaIn-
30B € VHACTHEM NPHUMEPHO 7 ThIC. NAUHEHTOB OLECHUBATH
cHikenne BIT1 npu npusesennn Hanboaee 4acTo Ha-
3HaYaeMbIX NMPENAPaToB LA JeYSHHs [[IaVKOMEl (1a-
TAHOMPOCT, TPABOMPOCT. DHMATORAPOCT, DETAKCOIOT.
THMOIO, A0P30AaMMI. OPHH30IAMILT, OPHMOHITINE)
1 naanebo. [Ipn oueHKe NpenapaTos Mo MAaKCHMATb-
HOMY CHHXeHNIO ypoBH:A Bl nandoaee sddexrng-
HBIM OKa3a71CcH DMMaTOMNpOoCT, 32 HUM C/Ie10BAIH JaTa-
HOMPOCT, TPABOMPOCT, THMOIOA, OPHMOHHANH, DeTak-
COJTOJ. 10P30AaMMI M OPHH30IAMMIL.

Hecymotpa Ha oueBIaHYI0 3OheKTHBHOCTL aHaoroB
NPOCTAIMAHINHOB, €CTh NALMEHTH, ¥ KOTOPBIX HC Ha-
0/1101a10Ch OTBETA HA WX NpHUMeHeHHe. bblio oTMeyeHo,

CpoACTBO aHar0ros NpocTaraasanta F2a K npoCTarAaHAMHOBbIV pe-
uenTopam
Affinity of prostaglandin F2a analogues to prostaglandin receptors

CriocobHOCTh
Tpocrariananssl CBA3LIBATLCS © PELCITTOPAMM

FP EP,
Yronpocion 5649 12 000
Jlatanonpoct 92 2000
Tpasonpoet 32 9540
[Mpuponsni npocrarmanans Fla 129 600
Bumaronpoct 33 95
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YTO, HATIPUMEP, JATAHOIIPOCT 3HAYUTENLHO MeHee -
(heKTHBEH Y JIMLL MOXWIOTO BO3pACTa, Y NALMEHTOB ¢ 60-
Jlee HU3KMM MCXOAHbBIM nokaszatenem BIL, B nonyis-
LIHSIX €BPOMNEOMIHOI packl EBpoOMNbI 110 ¢cpaBHEHNIO € KO-
PEHHBIMU XKUTESIMU A3uK 1 MeKCHK.

Tem He MeHee B psiae TAaKMX CAy4HaeB KJIMHUYC-
ckast appexTuBHOCTL HUMATONPOCTA OKA3AIACH BhILLE,
yem y slaradonpocta. Ecte npeanonoxenue, KOTopoe
OOBSICHSIET 3TY CHUTYALIMIO TEM, YTO MPOCTAMMIBI M TTPO-
CTarIaHJANHbl B3aUMOICHCTBYIOT C PasHbIMH PELENTO-
pamu. [Ipyroii mpuuHHOIi, MO KOTOPOii aHAJIOIH Npo-
CTarJIaHAMHOB He Beeraa ObIBaloT A(h(heKTUBHbBI, MOXET
ObITh TOT (haKT, YTO OHM SABJISIOTCS NTPOJCKAPCTBOM, H OT-
CYTCTBHUE TEPANIEBTUUECKOrO OTBETA TAKKE MOKET 00b-
SICHATBCS HEAOCTATOYHOI aeatepudukaumeit npose-
Kaperpa 10 (hapMakoJornyeckn akTHBHOH CBODOAHOI
KUPHOI KMCIIOTBI.

OnpIT MPUMEHEHMST AHAJTOTOB MPOCTATJTAHAHHOB
B JICYEHUH NEPBUUHON 3aKPBITOYTOJIBHOMN IJ1ayKOMbI CBU-
JIETEJILCTBYET O TOM, 4TO CTeNeHb 3aKPLITHS YIjia nepe-
HEl KaMepbl He BUSIeT Ha cteneHb cHkenns BT, On-
HAKO HYAHO COITIACHUTLCS C ODLUETIPUHSATHIM MHEHHEM,
4TO 974 (hOpPMA I1aYKOMbI OTHOCHTCS K CUTYALLHSIM, Tpe-
OVIOLINM XHPYPIHUYECKOro BMEILATE/ILCTBA.

BzanmoneiicTBue ¢ ApyruMHM JIEKAapCTBEHHBIMM
npenaparaMm — BaXKHas Tema, Kacaouascs Tonmye-
CKOM Teparii riayKkombl. U3BeCTHO 10CTATOMHO MHOTO
(hnkcnpoBaHHLIX KOMOMHALMIT, BKIIOYAIOIIMX COYETA-
HUE aHAJOTOB TIPOCTATJIAHAMHA C MpernapaTaMm Ipyrux
(hapMakoJOrHUECKHX TPyII, ocobeHHo ¢ Oeta-0ioKa-
Topamu. Takue KOMOMHALMKU JJOTMYHBL, TOCKO/ILKY M-
XaHH3M MX THITOTEH3UBHOTO JACHCTBUS SIBASICTCS YHU -
KAAbHBIM: JIONMOJIHSIST APYT APYTa, OHH YMEHbIUAKOT Bbl-
paboTKY BOASIHUCTOI BJIari M YCUJIMBAIOT €€ OTTOK. EcThb
O/IHO MCKITIOUeHHe — MuIoKapiuH. Iujiokapnus Bbi-
3bIBACT COKpALLeHNEe HNIHAPHOIT MbILLILIBI, YTO MPHUBO-
JINT K YMEHBIIEHNIO0 00beMa XHIKOCTH, MPOXOASIICH
[10 YBEOCKJIEPATLHOMY 1MYTH. AHAJI0TW MPOCTarJIaHaANHa
TOMY NMPOTHBOJACHCTBYIOT, PACIIMPs NMPOCTPAHCTBA
TOro Xe nmyTH oTToKa. Takoit noaxo/, TeM He MeHee, Ka-
KETCsl CAMIIKOM aKaIeMHUIHBIM, TaK KaK KIMHUYEeCKHii
OIBIT FOBOPUT O HEOOIBLLLOM A/LAMTUBHOM 2hpeKTe -
JIOKApPIMHA ¢ aHajoraMu rpocrariaHamua. [Mockonbky
MWIOKapIMH ceityac He ABJSeTCs MpenapaToM nepsBoro
BbIDOPA, TO CHMKAETCA W HEODXOAMMOCTh B COBMECT-
HOM MCMOJAb30BAHNM NUIOKAPMMHA U AHATIOTOB MPO-
CTarnaHamHa.

Y 3HAUUTENBHOrO KOJIMUYECTBA MAMEHTOB peakilns
Ha JIeueHe aHAIOraMi MPOCTariiaHanHa 10BOALHO Clla-
0asi. OraebHbIe HCCIeN0BAHMS TTOKA3AIH, YTO J0J51 Ta-
KUX MAlMEeHTOB MOXKET BapbHpoBaTh OT 4 10 noutn 50%.
[Mo-BuanMomy, U3-3a pasnnuuii B (hapMaKOKHHETHKE
M PELENTOPHOM CBS3bIBAHUM €CTh CMbICI MEPEKIII0-
YUTBLCS! € OJHOTO aHaJIora MpocTariiaHaMHa Ha ApyTroii
NpU OTCYTCTBUM 101KHOTO Ahhexra Ha BIL.

BaxXHBIM OLIEHOUYHBIM KPUTEPUEM JIEKAPCTBEHHOTO
cpeacTna sBisiercs ero 6ezonacHocTb. B ciayuae npume-
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HEHWS aHAIOTOB MPOCTAIIAHIMHOB YKA3bIBAIOT Ha clie-
JIVIOIIME HEeXelaTeIbHbIe IBJICHUS MECTHOIO Xapak-
Tepa: runepemusi 6yvan0apHoil KOHBIOHKTHBBI, U3Me-
HEHHME MUTMEHTALIMN PAny KKK U 00pa3oBaHHEe KUCT,
runeprpuxo3, KMO, peaktusaiimsi Bupyca npocToro
reprieca.

unepemMust KOHbIOHKTHBBI OTHOCHTCSI K YHCITY Ya-
CTO BO3HUKAINX ITPH MECTHOM ITPUMEHEHMH TPOCcTa-
IIAHIMHOB HEXenaTelbHbIX siBAeHMIT, OObIYHO OHA 110-
SIBJISIETCS B TEUEHHE MMEepBbIX 2 CYT 1MOC/Ie Havala Tepa-
UM, U CO BPEMEHEM €€ BbIPAKEHHOCTb YMEHbLIACTCS
(uepe3 2—4 Hen); y OONbIIMHCTBA NALIMEHTOB HabJIIO-
JIACTCH JIMID Jierkas rurnepemusi. B 1esom runepemust
KOHBIOHKTHUBBL MPEATIOIOXKHUTEABHO Yallle BO3HUKAET
npu npumeHeHnn dGumaronpocta. IpuunHa sToro, se-
POATHO, CBSI3aHA C pa3/IMuMEM B CTPOCHHMM MOJIEKYJ aHa-
JIOTOB TMPOCTAIAHANHOB U HEOJMHAKOBbIM (hapMako-
JIOTMYECKUM NpoduieM B3aUMOIAEHCTBHISI € PeLEenTo-
pamu. ['unepeMus KOHBIOHKTHBBI SIBJISIETCS NPodaeMoii,
TaK Kak MecTHble nobovHbIe 3(hheKTh MOryT OKa3biBaTh
HEONaronpugTHOE BO3JICHCTBUE HA PEILEHHE nmaumueHTa
MPUMEHSITE MPENapaT B COOTBETCTBHM C YKa3aHUsIMH (CO-
Ol0eHUEe PEKOMEHIALINIT) M/MITH TIPOAO/IKATE MpUMe-
HSITB JIEKAPCTBEHHOE CPEICTBO (MPOAOJIKEHHE TeParnum),
41O, BE3yCI0BHO, CHUXKAET KOMITIAEHTHOCTD.

OO0 yBeIMUYeHNH NMUTMEHTALIUK PAILYKKH CBUACTE b~
CTBYIOT MHOTHE HccaenoBanmns. 1ot ahdekT 0bbriHO
HabMOAAIOT Y NALMEHTOB CO CMELIAHHBIM LIBETOM [J1a3
M PEIIKO Yy JINLL € TONYyObIMH, 3eJEHBIMM, CEPLIMM HIIM Ka-
puMH rnazamu. M3meHeHue LBeTa pajyxXKu vaille Ha-
omonaior yepes 3 Mec noce Havana repanun. [pu atom
HEBYChI PALYXKKH OCTAlOTCsl HeM3MeHHbIMU. [laTtorenes
NOTEMHEHUST PALYKKH M3YUEH HE NMOJIHOCTBIO, HO Npe/-
TNOJIATACTCS CBSA3b ITOrO SIBACHUSI C YBEJIMUEHUEM CHHTE3a
MEJIaHMHA MO JACHCTBHEM MTPOCTATIAHAMHOB.

Pe3ybTarhl MPOBEAEHHOTO MCCISI0BAHUS TT03BO-
JISTIOT MPEANOA0KNTh, UTO il Vivo TaTAHOMNPOCT BI3bIBAET
TUMEPIUIMEHTALNIO PALYKKN HE HATIPSIMYIO, A NOCpei-
CTBOM TEpPBHYHOTO BozaeiicTeus Ha FP-peuentopsl npo-
crarlaHanHoB (hndpodaacTon pamyKKH.

OO6pa3soBaHue KHCT PALYKKH — PEIKOE sIBJIEHHE,
NpsiMasi CBSI3b KOTOPOTO € JICYEHHEM MPOCTarjiaHan-
Hami HensBecTHa. [1peanosoxeHne o CBsA3U ¢ MpuMe-
HEHUEM IMpocTariaHanHoB 0610 BhiABHHYTO J. Krohn
n V.K. Hove [ 18] B onucannu KanHuIecKoro Hadmnio-
NEeHUS, Mocje Yero nmocTyrnui eue psi coodueHmnit
C YKa3aHUeM Ha JaTaHOMPOCT KaK BO3ZMOXHYIO MpH-
YHHY 00Opa30BaHMsA MUTMEHTHBIX MHUTEANATBHBIX
Kuct. Bo Becex cayuasx nocjie npekpatieHmns npume-
HEHMS JaTaHonpocTa HabaoaalIu YMEHbIIEHHE pas-
MEPOB KMCT, 1 Yepe3 HECKOJIbKO MeCsIeB KMCThI MoJ-
HOCTBIO Mcuesann. B nocaenyioniem peunanBuposa-
HUE HE MTPOUCXOINIIO.

[unepTpuxo3 B 0061acTH 1J1a3 SIBASIETCS YacTo BO3-
HUKAIOWLHUM TTI0D0UHBIM 3(DPEKTOM MPH MECTHOM TPH-
MEHEHUW aHAJIOTOB MPOCTANIAHANHOB B O(pTATbMOJIO-
rn. [peanonaraeTcsi, YTO TUIEPTPUXO3 CBSI3AH C MH-

BECTHUK O®TAJIbMOJIONNN 1, 2022
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Avkument gasel pocta B (POUTHRYAAX PECHMIL AHANOTH
HAPOCTAIAHANHOB, BOIMOAHO, YBCIHYHBAIOT PO/~
AUTEARHOCTE AHATEHOBOR asnl peciin, v pesyintaTe
HETO YBCAHUHBACTCS UTHHA NOCACTHNN,

VieauueHne LIHnn, KOTHYeCTsa, UHETH M TONUHHE!
PECHMLL TP ITPUMEHEHIN BCEX AHAIONOH [IPOCTATIaH-
AMHON MOKET HabM0AATLER ¥ 45—57% naueHTOR, Nno-
JVHABLIMX TONHHECKYIO TEPATTHIO AHATOIAMN POCTa-
INAHAMHOR,

FIpeamecTBYIONINE OTIEPALLII ML BOCTRUIHTEIbILIE
1A00ACBAHMN 17123 B AHAMHE 3 Y HEKOTOPHIX THILINEHTOB
C IIYKOMON, NOAVHAIOUINX JEHeHHE JATaHOIPOCTOM,
MOTYT CAVARTEL (PAKTOPAMU, HPEAPACTIONATAIOINMH
% passmino KMO wan yserta. XoTs MACToTdE BOIHHK-
HoseHust KMO Guita H3kofl, npi noctpernepati-
OHHOM TTPUMEHCHUM Tipenapata 6nu1o 3ahuKCHPOBIHO
HECKOJILKO CAYyNaen ero pajlanTis B raazax ¢ adaxueil
w apripakueit. Bo seex onucanubix Ha CeroaHsnmi
aenn cayuasx passntist KMO npuasHHo-cieacTsen -
HAR CBI3b HeyOeanTenbHa, Tem He MeHee HeoDXOAHMO
BHIMATRABHO OTHOCHTBLCH K COOBIHEHHAM O BOIMOKHON
CBIIH MeXay BosHuKkHOBeHeM KMO u nippsMenennem
AHANOTOB NPOCTANTAHANHORB.

Ecau comamarscs ¢ yTBEPKIASHIICM, 4TO aHI0TH
NPOCTATIAHAMHOB ACHCTBHTEALHO ABASIOTC ITHON0-
rYecKiM (PaKToOpOM, BLI3LIBAIOILNM BOCTIICHHE, 10~
THYMHO NMPEeANONOKHTE Bojee DHICTPoOE Pa3BUTHE BOC-
naseHmst. Mexoas n3 pesyasTaTtos oaHoro ui uecie-
AOBAHMI. MOXKHO NPEANOJOKHTL, HTO YV NAUHCHTOR
D3 YREHTA B AHAMHE3C CYIIECTBYCT HM3KAR BEPOsT-
HOCTB PAIBHTIS BOCIIUINTEALHIX IIPOLCCCOB CO CTO-
POHBI IEPEAHETO OTPESKA FIAA30. NPH HAAHIHN YBEHTA
B AHBMHC3E €10 0DOCTPEHIE [TIPH NPHMCHCHIH AHATOTON
(POCTATNAHANHOB MOKCT HPONIONTH MCHEE M Y HeT-
BEPTH NALHCHTOB.

HeoOXoamMmo orMernTs, Mo v NAHeHTOB U3 TPYIs
PUCKA ACCNTHYECKOIO BOCHAACHHA, B TOM 4ucae
it KMO, saHO OCVILCCTIVIATE TIMATS/ILHOC HAb/I01e-
HUEG LIS HCKNOUCHMA W NPEAYTTPOAICHIS NOTOOHLIX He-
ACHAATEIBHEIX SIICHI M IVULIE OTKASATLCS OT NIPHME-
HEHUS AHIOTOB NPOCTANAHANHOD. TUKKC BOIMOKHO,
YTO ¥V HEKOTOPKIX MALUMCHTOR CVILICCTBVET MOBLILLICHHAN
UYBCTHITEABHOCTD PEUCHTOPOR K AHIIOMM [POCTAIAH -
JAHHON, COMPOROALMIOIIANCH YESANHEHHEM BLICACHR
APAXHAOHOBONH KHCTOTIH M VCHICHHMM 06patoBaHies
MPOBOCTIIMTEBHAIX 3HKOHOWIOR,

B aureparype onucass HEMHOIOWHCACHHBIE CAYNH
AKTHEALN HHDEKIMM, BBI3BAHHON BHPYCOM MPOCTOro
TEPIECA, NOCAC HAMMA ACHCHHS AHAI0MAMY NPOCTATTaH -
annon. Ho ati puekn Aoctarouno Huakn. Tem ue me-
HEE, MEXOMA N3 ONHCAHHBIX Caydacs it abopaTopHbix
HCCACAOBAH I, LEACCOOBPATHO VTOMHATE Y NALMEHTOR
C [TTAYKOMOM, He OBUTO JIM Y HIIX TeprecsipycHol nH-
(PeRUIN Q0 HASHAMCHUSA TIPENapaTa NPOCTAIaAHANHO-
HOTO PRIA, M ECTH CCTH YKA3aHNA HY 3T0, TO CJICAVET pac-
CMOTPETH APYIHE BAPHAHTH ACUCHIS TOMUMO AHANONOH
NPOCTATAHANHOB,

RUSSIAN ANNALS OF OPHTHALMOLOGY 1, 2022

Hecaeaonaimns, KICaommecs oleHks CHCTEMHLIX
HEACAATCALHBIN SWICHHN, CHMACTEALETBYIOT O HEeIHA-
YHTEALHON HX H4ACTOTE, NOATOMY JAAHHLIEC UTs AeTAlb-
HOTO OTTHCHHISA CHAI MEATY CHCTEMHBIM BOATEHCTRIIEM
W OTHETOM Hil AHANOTH NPOCTALAAHINHOR OFPAHIMEHEL
LUHpOKHA TepaneBrHeck il AMANaoH CBNACTeALCTRYET
O HHIKOI BEPOSITHOCTI HEKCTATCABHBIX CHCTEMHBIX HB-
JACHII PN KOHUEHTPAUNSN NPENapiaTs B laiMe, Ha-
GIOAACM NN ¥ HOBOPORACHHBIX, ACTEH 1 BIPOCABIX,
Mpocraramann D2 v npocraranann F2a Morve ui-
AYUHPOBATL TPOMOOKCAH~ONOCPCAOBAHHBIE BPOHYO-
KOHCTPURTHBHBE Mhdrekrbl 8 aerkux. Tem He MeHee ma-
JOBEPOSITHO, WTO, HANPUMED, JATAHONPOCT OKAIK BACT
BAMSHHE HA PYHKUMIO JCTKHX, TAK KAK OH SRISETCS 0T~
HOCHTEABHO CEACKTHIHBIM ATOHNCTOM PEUEITTOPOB PO~
cTaramuHHg F2a 1 nodmi He B3auMoaeHeTYeT ¢ peren-
TOPAMK TPOMOOKCAHAL.

3akaouenne

MeankamMeHTosHasH FINOTCHINBHRAR TONHMECKAsN Te-
PATTHA TAAVKOMBL HMecT DOABIIYIO HCTOPHIO. Apcenun
NCKAPCTHCHHBIX CPEACTB BRIIOMAN NAPacHMIaTOMBME -
THKH, HHTHONTOPK aHTHXOANHAICTepadnl, Bocdopop-
FAHMMECKHE COCIMHEH M, M1bha-2-AIPCHOMHMCTHKH,
DeTa-anpeHodIOKATOPSL, HHIHONTOPL! KAPOOAHITUEPAILI,
HO BHEJIPCHHE B OPTRILMOAOIHYCCKYIO IPAKTHRY aHa-
0108 NPOCTANIAHANHOR CTIO NIOHCTHHE PEBALIOLTHOH-
HIM. B OTandme o1 10CTYIHLIX paHee Npenaparos aHa-
JOH NPOCTRITIAHIHHOBE CIIOCOOCTBYIOT SHATHTCILHOMY
H CTOIKOMY CHIkeHI0 yponts BIL B oclonsom no pa-
HEE MUIOHIBECTHOMY VBCOCKICPAILHOMY TIYTH OTTOKA.
¥ SHAMMTEALHOTO UHCAA NAUNEHTOB NPONCXOINT CHILKE-
Hie BIL B cpeanenm wa 35% o1 sexoanoro ypouus. [Mpe-
NApaThl HToi PapMAKOAOTHYECKON (PYTINL 061107
TAKHM CYIICCTBCHHBIM NPCHMYIIECTBOM, KaK BOIMOK -
HOCTL [IPHMCHCHMS OIHH PU3 B CYTKM, HTO 0IBOASCT
OPTRIEMOIOIAM JWIYMATECH HAL npobaemoil cobinione-
HUS HROIHAMCHHOTO PEAMMA JICHCHUA W ITOHA TS, Y10 Co-
QUTIOACHHE PEKOMCHAALNH OKaskBacT DOILIIOE BIHSHKHE
Ha porpeceHposanie 3aboieBaHns 1 B IHANHTEILHON
CTCNEHM ONPEACAACTCH YACTOTON MHCTHRLN nTpema-
parta u ackb. Mo Mepe HakomaeHus onsrra Guaa noa-
THEPAIICHA HEe TOALKO HHPeKTHRHOCTL, HO 1 Belonuc-
HOCTD AHAIOTON NPOCTATIRHANHON, YTO CACTAN0 3TH Ae-
KAPCTRCHHLIC CPCACTEA NPCMAPATaMM Neproit 1MHnK
TEPUTHN [IPH TAAYKOME.

HecMOoTps M HHIKVIO 94CTOTY 1 OFPaHNYCeHH B
XAPAKTEP HEKCARTCALHLIX HIWICHHH, CACAYET NOMHHUTE
O CPOACTHE HTHX NMPENAPATON K MPOBOCIILINTEILHLIM pe-
LENTOPAM, TAK KAK 3T0 MOKCT CONPOBOAIATLCH Hebna-
TONPMSITHLIM HMPEKTOM ¥ PRAA NALHCHTOR (HAPHACp,
v e vsentom it KMO): caciyer cofmoaats octopox-
HOCTE PN X ACUCHMI I KOHTPOAHPOBATE HX COCTOSHNE,
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IIpodeccop Apkaamii Anexkcanaposud Kacnapos (1936—2018)

(K 85-1€THIO CO THS POXKIEHHSA)

Professor A.A. Kasparov (1936—2018) (to the 85™ anniversary of his birth)

«[masroe B npodieccui Bpaya — CTPACTHOE Xena-
HHE AOMOYb NAUMEHTY...» — 3TH CJI0Ba NIPHHALICKAT
H3BECTHOMY COBETCKOMY H POCCHIICKOMY Y4EHOMY, O
TAIBMONOTY, ZOKTOPY MEAHLMHCKHX HavK, npodieccopy
Apkaanio Anekcanaposiuy Kacnaposy. Oxu crann cso-
€ro poia ASBH30M I THHHUEH ero Xn3H.

A.A. Kacnapos B 1939 r. ycneuHo oKoHYMA Jeved-
a#ulit pakyasrer | MOCKOBCKOro MeAHUMHCKOTO HH-
cturyra M. M. M. Ceuerosa. B CBOMX BOCTIOMHHAHNHAX
A.A. Kacnapos nucan: «A3nl npogeccHit crai nocTu-
raTh C YETBEPTOrO KVPCa 10 OKOHYAHMA yuedbl. 3aHsu-
THS TI0 I71a3HBIM DOIE3HAM V HAC B 3aBEAVIONIHIT Ka-
thenpoii npotheccop Burtaanit Hukoaaesny Apxasrens-
CKHit. 3TO JAeHCTBHTE/ILHO OB OeCTANINI NTenaror,
YHEHbIHN H Bpaye.

B 1965 r. A.A. KacnapoB 3aiHTIIL AHCCEPTALIHIO
Ha COMCKAHME YYeHOIf CTeNneHH KaHINIATA MEIHIIMH-
CKHX HavK Ha TeMy «3HaueHNe aKTHBHON npodiakTi-
4eCcKoil padoTsl 1o Sopwde ¢ rravkomoii B TyabeKoit 06-
nacTH» W B Hayaste 70-X roaos Obu1 H30paH aCCUCTEHTOM,
a 3ateM noueHToMm Kadeapsl raassnix doaesneit | Mo-
CKOBCKOT0 MeanumHekoro nHeruryra uM. M.M. Ce-
geHosd. C 1973 r.. ¢ MmomeHTa oOpazosanns Beecowos-
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Horo HUM raasueix 6osesneii M3 CCCP. tBopyeckas
#xu3Hb A.A. Kacnaposa Gbi1a CBA3aHA C 3THM H3BECTHBIM
B CTpaHe M 3a pyvoexoM HHcTHTyTOM. B 1974 1. A A Ka-
CIAPOB VCNEIHO 3alIHIIACT JOKTOPCKVIO AHCCEPTALIHIO
Ha Temy « KanHuueckue 0coBeHHOCTH, ANArHOCTHKA,
ITHOTPOITHOE H TATONEHETHYECKOE JISHECHHE TepPrieTH-
qeckoil Bose3nu rmase. C 31010 BpeMeHHN MPaKkTHYCCKH
BCE VCHIINA YYEHOTO COCPEI0TOUEHB Ha PELICHHH OHOI
W3 TSAKEACHILIX MEAHKO-COLHATEHBIX 3a0a4 — JIeYeHHH
BHPVCHBIX H DAKTEPUAIBHBIX MOPAXESHHI OPraHa 3pCHUS,

A.A. Kacnapos gBaseTcs OCHOBOMONOKHHKOM OTe-
HYECTBEHHOTO MeTOAa JeueHus odraibmorepneca, B 0¢-
HOBE KOTOPOro JIeKAT HMMYHOTEPANTHs HHAVKTOPOM
3HAOTeHHOro HHTepdepoHa «MoaynaHoms, nepcoHa-
IH3HPOBAHHbIC KJIETOYHbBIC TEXHOAOIHH H MPOTHBO-
repneTHYeckan BakunHaima. Merton aeveHus odraisb-
moreprieca no Kacnaposy He MMeeT aHAJIOrOB B MHpE
1o csoeit HheKTUBHOCTH, TAK KaK OCHOBAH Ha MOI-
XOZ€ K JeHeHHI0 o TanbMorepneca, NpHHUKNHAILHO
OTJIMYHOM OT ODLIENPHMHATOIO — XHMHOTEpanesTHye-
ckoro. OH Brniepsbie CO31a1 CTPOHHYIO CHCTEMY MHKPO-
XHPVPIHYECKOro H KOMOHHHPOBAHHOIO ICYEHHS BHPYC-
HbIX 1 THOMHBIX A3B POrOBHLLI, BKJIIOHABIYI PaHHEe
AKTHBHOE HCTONL30BAHME XHPYPIHYECKHX METOI108: 1H-
aTepMo- H J1a3ePKOAryIsLnio, CKBO3HYIO JACUeOHO-0NTH -
YECKYIO KEpaToiLIacTHKY, MHHH-KEPATOINIACTHKY, pas-
JHYHBbIE BUABI NOCNOHHOMN KepaTtonaacTuk. UM Onina
paspaboraHa pheKTHBHAS METOAHKA OTHOMOMEHT-
HOIT NOJTHOM PEKOHCTPYKIIMH NEPEIHero CerMeHTa r71a3a
Ha Dase CKBO3HOIT KEPaTOTIaCTHKH NPH THAKEIBIX, paHee
CHMTABLINXCH HeonepadeabHbIMH TOpaXeHusX. buuin
pa3palboTaHbl OPUTHHANLHBIC METOIbI BTOPHYHON M-
MAAGHTALMH HHTPAOKVISPHLIX THH3, NPEUTOKEHB! HO-
BbIE MOAETH CHITHKOHOBBIX JAPEHAXKEH 1 CNIOCOOLI HX IKC-
TUIAHTALIHH TPH BTOPHYHOI TIayKOME, a TAKAS CoYeTa-
HHE POrOBHYHON XHPYPIHH C PATTHYHBIME MOKPBITHAMH
OpuUrHHATBHBIMI CACAVET NPHU3HATH pa3paboTKy, Kaca-
IOILHECH ASUEH IS HEHPONAPAIUTHYSCKOTO KepaTiTa, 0C-
TIOKHEHHOIO JaroTaTbMOM 1 COYSTAHHOI NaTo0rHeit.

PesyasTaThl HAVHHO-HCCIEI0BATEIBCKOI M KITHHM-
qyeckoit paborel npodreccopa A.A. Kacnaposa Haum
cBoe oTpaxexHue B Donee wem 630 HayuHBIX padoTax,
UM HamHcaHbi # ONMyGAMKOBaHbLI H31aTEILCTBOM «Me-
auuHas MoHorpathun «lepniece (1986) 1 «Odranbmo-
repnece» (1994), oH siBaseTcs asTopoM cabite 60 naTeH-
TOB Ha w3obpetenns. Iloa pykosoncrsoM npodeccopa

115



Hcropusi ohTasbaosori

History of ophthalmalogy

ALA. Kacnaposa ObUIO HATIHCAHO W YCHSIIHO 3aUIHLICHO
1HECTh JOKTOPCKHX M 29 KanINIATCKUX 1HCCepTatnii.
OH BCcerna nemics 3HAHNAMHN H ONBITOM ¢ MOJIOABIMI
Koaneramu, obyyast ¥ NOATOTaBINBAd CHEUHATHCTOB
s paborel B pecnyoankax owisuiero Coserckora Co-
103a, ctpanax banxkuero Boctoka, Adpuku, Bo Boer-
Hame. Kutae, Muorue yuennkn A.A. Kacnaposa so3-
raaBasioT Kadeapsl raasHbix Dosie3Hell. pyKOBOIAT Ha-
YUHBIMH M KIHHHYSCKUMH OTISICHUAMI.

Mpodeccop A.A. Kacnapos 6¢3 manoro 40 et pyko-
BOMIT MPODHIABHBIM OTACIOM HHCTHTYTA, MHOIHE FOIbl
B pamkax Bcecorw3Horo 1eHTpa 1o AHarHoCTHKE M eye-
HIIO o TasipMoreprieca KOOpAMHHPOBAT HayYHO-HCCe-
JIOBATEABCKYIO paboTy 10 npodenme BUPYCHBIX 1 DakTe-
pPHATHHBIX 3a00IeBaHui poroBHiibl. [lepBoie roas nocne
obpazosanusa Beecowsnoro HUM rnasubix boaesneit
M3 CCCP Apkanmit Arekcanaposiy Obli yYeHBIM Cce-
KpeTapeM HHCTHTVTA.

Hayutsie # npodeccoHaTbHbIE AOCTHASHHA PO~
theccopa A.A. Kacnaposa BLICOKO OLEHEHBI HAYYHBIM
coobutecrsoM. B 1984 1. oH cTan naypeatoM npeMun
Coseta Munuctpos CCCP 3a paspaGoTaHHbBIIT HM Me-
Ton nevenns odransmorepneca. B 2000 r. Poccuiickas
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aKazemus MeIHIIHHCKNX Hayk Harpaninia A.A. Kacna-
pora Menasbio W.I1. [Nasnosa 3a BKaaa B POCCHIICKYIO
odranemoiiornio; 8 2001 r. OH MOAYYHT NPECTHXHYIO
npodeccnonanbHyo Harpaay — Meaans MM, Asep-
Daxa — 3a SAMHCTBEHHYIO (H HA CEroAHMMIHNN 1eHb)
OTEYECTBEHHYIO MOHOIPahH 10, NOCBALIEHHYIO O(TATb-
MOTeprecy, KOTopasi CTald HACTOBHON KHUIOH 115 MHO-
rux oranbmonoros. PaboTs no HMMYHOIMArHOCTHKE
M UMMYHOTEPAnuH oTalIbMOFEpreca NoTyuHiIn MexX-
AVHAPOAHOE NPH3HAHKME W CTATH OCHOBAHMEM 1A NIPH-
cyvkaeHus 8 1998 r. npod. A.A. Kacnaposy auniaoma
3a N295 Ha OTKpLITHE C BpYUEHHEM cepedpsiHoi Menain
mM. akazemuka [Netpa Kannusl.

IMpod. A.A. Kacnapos sHec S0b110IT BKIald B OTe-
YeCTBEHHYIO OTATBMOZOIHIO KaK YUEHBIH, KIMHULINCT,
neaaror. UM cozmana HaygHas UIKO1a, KOTopas Nnpoaei-
AaeT HCCACI0BAHUSA, CBA3AHHBIC C OTHOIT U3 BAXHEIIINX
npobaem oGTaIbMOOTHH. ApKaAHil ATeKcaHaposiy 6e-
PEXHO. HO TPEOOBATEABLHO OTHOCHIICH K MPOAOTKEHNIO
CeMeHHBIX TPAIHLIHIL.

CoBpeMEHHHUKH COXPAHAT NaMATh O MPEKPACHOM
YelOBeKe M Bpaye, a MOTOMKH OVAYT VIMTBCA ¥ HETO
“«CTPACTHOMY KENAHUIO MOMOYB MAUHMEHTY».

Koanexmue @TEHY « HHH ziazunix 6o1e3ueite,

Mockosckoe rayunoe obecmso oimaismoi0eos,
pedxortezus cypraaa « Becmuux ofmaremonroeuus
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