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CPABHUTENbHbIU AHAINN3 OTOAJEHHbIX KNMTUMHUKO-®YHKLUUOHAIBbHbIX
PE3YIIETATOB UMIMJIAHTALIMWA MHTPACTPOMAJIIbHbIX CETMEHTOB
N KOJIEU MYORING C NMPUMEHEHUEM ®EMTOCEKYHOHOIO JIA3EPA
Y NAUMEHTOB C KEPATOKOHYCOM

H. . Mawmaees?’?, H. A. lNo3deesa’, M. B. CuHuybIH’

'@rAY «MHTK «Mukpoxupypeusi enasa» um. akad. C. H. ®edoposa» MuH3dpasa Poccuu,
Yebokcapckuti punuari,
2QrbY Bl10O «Yysawickull eocydapcmeeHHbIl yHusepcumem um. M. H. YnbsHosa»

MpoonepuposaHHo 135 nauuenTtoB (145 rnas) ¢ KK II, Ill ctaguia. B | rpynny Bownn nauwenTtsl ¢ KK, koTopbim Bbina
BbIMOMHEHa umnnaHTaums koney, MyoRing, naumentam Il rpynnel — nmnnaHTaumsa WPC. Cpok HabnmiogeHus B cpegHeM cocTa-
Bun 30 mec (oT 6 go 36 mec). MmnnaHTauusa wHTpacTpomanbHbix koney MyoRing n UPC ¢ npumenennem ®CJ1 no3sonuno
[OCTNYb CTabunusaumm 3aboneBaHnsa 1 MOBLICUTL OCTPOTY 3peHuns y naumeHToB ¢ KK Il v lIl ctagui.

Knrodesbie crioga: heMTOCEKYHAHbIVM nasep, konblo MyoRing, MHTpacTpoManbHbI CErMEHT, KEpaTOKOHYC.
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A COMPARATIVE ANALYSIS OF LONG-TERM CLINICALAND FUNCTIONAL RESULTS
OF INTRASTROMAL SEGMENT AND MYORING IMPLANTATION USING
AFEMTOSECOND LASER IN PATIENTS WITH KERATOCONUS

N. P. Pashtaev'?, N. A. Pozdeeva’, M. V. Sinitsyn’

"Cheboksary Affiliate of the Federal State Autonomous Institution
«The S.N. Fyodorov Eye Microsurgery Complex»,
2The I. Ulyanov Chuvash State University

We have operated 135 patients (145 eyes) with keratoconus (KC) Il and Il stages. Patients who underwent MyoRing
implantation for keratoconus constituted group 1. In group 2, patients received ICS implantation using a femtosecond laser. The
average observation period was 30 months (6 to 36 months). Implantation of intrastromal MyoRing and ICS using FLL enabled
us to achieve stabilization of the disease and improve visual acuity in patients with keratoconus Il and Il stages.

Key words: femtosecond laser, MyoRing, intrastromal segment, keratoconus.

[MaBHON 3a4a4en B e4eHUn NaumMeHToB C KepaToKo-
Hycom (KK) siBnsieTcs ycuneHme GrioMexaHn4eckmMx CBONCTB
porosuupbl [1, 20, 28]. Mpu | ctagum KK ans ctabunusaumm
3aboneBaH1si NPUMEHSIOTCS KPOCCIIMHKUHI POrOBUYHOIO
konnareHa (KPK), nasepHas TepmokepaTonnacTvka, Kom-
GrHMpOBaHHas MeToaWKa hoToTepaneBTUYECKON 1 OTO-
pedpakumoHHon kepaTaktomum [9, 24—28]. INpu Il—lII cTa-
avax KK ¢ uenbio cosaaHus onopbl 4518 CMeLLEHHON Bep-
WinHbl KK 1 ogHOBpEMEHHON KoppeKLMm CONYTCTBYHOLLINX
ameTpOnuin NPUMEHSKTCA MHTPaCTPOMarbHbIE UMNMaHTbI
KaK MIMMOPTHOIO [MHTPaCTPOMaribHbIE POrOBUYHLIE CEMMEHTbI
(UPC) Ferrara Ring (Kera Vision Ring, Italy), Intacs (Addition
Technology Inc., USA), konbua MyoRing (Dioptex, AscT-
pvs)], Tak M oTedecTseHHoro npoussoacTea (MPC ot 90 fo
2100 (OO0 H3IN «Mwukpoxupyprus rmasa», P®), UPC c
anuHor ayrn 3590 (OO0 HIIM «Mukpoxmpyprus rnasay,
P®) nnm koMBrHMpPOBaHHbLIE MeETOAMKN MMMNaHTauum MPC
n koneu, MyoRing ¢ KPK[2—8, 10—19, 21—23].

LIENb PABOTbI

CpaBHuTENBHbIN aHanM3 oTAaneHHbIX KMMHUKO-GoYHK-
LIMOHaNbHbIX PE3YNTaToB UMMIaHTaLMIN MHTPACTPOMarbHbIX
cermeHToB 1 konew, MyoRing ¢ npymeHeHnem demMTocekyH-
OHoro nasepa (PCJ1) y naumentos ¢ KKl n 1l ctagun.
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METOOUKA UCCITIEOOBAHUA

Hamu 6bino npoonepupoBaHHo 135 naumeHTOB
(145 mas) ¢ KK I, Il ctagun no knaccudmkaumm Amsler
(1961). B 3aBuCMOCTM OT METOAA OnepaLiMmn Bce naumeH-
Tbl ObINM pa3geneHsl Ha ABe rpynnbl. B | rpynny Bowwnm
nauueHTbl ¢ KK, koTopbim Obina BbINonHeHa MMnnaHTaums
koney, MyoRing, nauueHTam |l rpynnsl — nMnnaHTaums
MPC. B obeux rpynnax Bce onepaumm Obiriv BbINONHEHbI C
npumeHeHnem ®CJ1 IntraLase FS 60 kHz (AMO, CLLA).

B 3aBucmMmocTy oT cTagum 3abonesaHns Bce nawum-
eHTbl 06eunx rpynn 6binu pasaeneHs! Ha ABe NOArpynmbl.
B 1-t0 nogrpynny Bowwnu nauueHTbl ¢ KK Il ctagun,
BO 2-t0 noarpynny — nauueHTsl ¢ KK Il ctagun. 1-10 nog-
rpynny | rpynnbl coctaBuny 28 naumeHToB (29 rnas),
2-10 nogrpynny | rpynnel — 37 naumeHToB (41 rnas).
B 1-t0 nogrpynny Il rpynnel Bownu 30 naumeHTos (33 rma-
3a), Bo 2-to noarpynny |l rpynnsl — 40 nauueHTos (42 rma-
3a). BospacT nauueHToB | rpynnbl coctaBun B cpeaHem
(30 £ 4) ner, ll rpynnbl — (28 £ 3) ne.

[o v nocne onepauuii Bcem naumeHTam npoBoaunu
BM30OMETPUO, BMOMMKPOCKOMMIO, KepaToTonorpacuio ¢
OLIEHKOW KepaToTonorparyeckmx MHOEKCOB, aHanu3 BA3-
KO-3r1acTU4eCcKnx CBOMCTB porosuLpbl Ha annapate ORA
(Reichert, CLLA), aHanu3 anesauUmMoHHbIX KapT Ha annapare




Pentacam (Oculus, l'epmanusi). Cpok HabnrogeHust B cpes-
HeM cocTasun 30 mec (0T 6 4o 36 MecC).
Craructunyeckyto 06paboTKy pesynsTaTtoB uccneano-
BaHWSA NpOBOAMIM Ha NEPCOHaNbLHOM KOMMbIOTEPE C UC-
Nnonb30oBaHNEM CTaTUCTUYECKOM Nporpammbl Statistica 6.0
(nporpammHbIn npoaykT «StatSoft», CLUA).

PE3YNbTATbl UCCNEAOBAHUA
NUXOBCYXOEHUE

B obewx mppynnax nHTpa- 1 nocneonepauyoHHbIX OC-
NOXHEHWN He 6bino. PaHHWI nocrneonepaunoHHbIi nepu-
o npoTekan apeakT1BHO.

CraTuctudeckuin KoppensLMOHHbIN aHanus BU3oMeT-
PUYECKMX, KepaToTonorpadoU4ECKNX AaHHbIX, 3HAYEHWIA Are-
BaL POrOBUYHbIX MOBEPXHOCTEN 1 €€ B1OMEXaHNHECKNX
napameTpoB NPeACTaBneH B Tabnuue.

B nocneonepaumoHHoM nepuofe B 1-i noarpynne
| rpynnbl K 6 MecsLam HekoppUrMpoBaHHasi OCcTpoTa 3pe-
Hus (HKOS) nosbicunacs Ha 0,26 + 0,07, koppurnposaH-
Has ocTpoTa 3peHust (KO3) —Ha 0,1 + 0,04, K cp cHuzun-
ca Ha (9,1 £ 1,23) gnTp. n 3aTemM Kk 12 mec.

OueHKa CTaTUCTUYECKOWN JOCTOBEPHOCTHU
He3aBUCUMBIX NepeMeHHbIX nocne
MHTpacTpomanbHoOM uMnnaHTauum konew MyoRing
M POroBU4HbIX CErMEHTOB C NPUMEHEHNEM
cdemTOCEKYHAHOrO Nasepa y naumeHToB
¢ kepatokoHycowm Il u lll ctaguu

Moarpynnbl MapameTpsbl o onepauun
CpaBHeHWs! CpaBHeHWs p
HKO3 0,0012
KO3 0,0023
Kcp 0,0355
1-a nogrpynna SR 0.0022
(naunenTel SAl 0,0054
C KepaTOKOHYCOM
Il cranun) PPP 0,0421
KIr 0,0321
anne 0,0212
Q3MP 0,0354
HKO3 0,0013
KO3 0,0185
Kcp 0,0131
2'(" gaﬂ;‘m‘:a SRI 0,0142
n

C KepaTOKOHYCOM d?F/-’\IID 8852‘:
Il ctagun) T 0.0041
anne 0,0355
Q3MP 0,0252

HKO3 nosbicunacs ewwe Ha 0,06 + 0,02, KO3 — Ha
0,04 +£ 0,02, cpegHee 3Ha4eHue kepatomeTpum (K cp) no-
HuMsunocs ewe Ha (1,1 £0,25) antp. HKOS, pasHasa 0,3 u
0,4, 6bina oTmedeHa B 16 rmasax (47,0 %), 0,5 <HKO3 <
0,7 —B 18 rnasax (53,0 %). KO3, paeHas 0,51 0,6, Gbina
B 12 rmasax (35,3 %), 0,7 <KO3 < 0,9 6bina B 22 rnasax
(64,7 %). HKO3, KO3, K cp 6ornbLLe He MeHSINUCH B TeYe-
HWe 3 nNeT HabnaeHs.

Bo 2-in nogrpynne | rppynnbl K 6 MecsiLam nocne one-
pauun HKO3 nosbicuncs Ha 0,29 + 0,07, KO3 —Ha 0,32 +
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0,1, Kcp cHusunca Ha (12,8 £ 1,1) onTp n 3atem Kk 12 mec.
HKO3 nosbicuncs ewwe Ha 0,06 £ 0,02, KO3 —Ha 0,14
0,03, K cp noHusuncs ewe Ha (1,1 £0,4) gntp. HKO3, KO3,
K cp 6onbLue He MeHANUCh B Te4weHue 3 net HabnoaeHns.
Yepes 12 mec. nocne onepaummn HKO3, pasHas 0,3, Gbina
oTMeYeHa B 12 rnasax (26,0 %), HKO3 <04 > 0,7 —
B 34 rmasax (74,0 %). KO3, paBHas 0,4, Obina B 4 rasax
(8,7 %), 0,5 <KO3<0,8 6bina B 42 rnasax (91,3 %).

B 1-# nogrpynne Il rpynnil k 6 MecsiLiam nocrne onepa-
uwm HKO3 noebicuncs Ha 0,23 £ 0,07, KO3—Ha 0,11 £ 0,03,
K cp chuaumncs Ha (3,1 £ 0,8) anTp v BonbLue He MeHsNcs B
TeyeHve Bcero nepuoaa HabntoaeHus. Mpuiem HKOS 0,3 n
0,4 ©Obima otmevyeHa B 18 rnasax (47,4 %),
0,5<HKO3<0,7—B20ma3sax (52,6 %). KO3, paBHas 0,51
0,6, 6bnaB 12 masax (31,6 %), 0,7 <KO3< 0,9—B 26 rnasax
(68,4 %). Bo 2-1 nogrpynne Il rpynnbl K 6 mecauam nocre
onepaummn HKO3 nosbicuncs Ha 0,25 10,06, KO3 —Ha 0,38 +
0,09, Kcp cHuaumncs Ha (5,9 £ 1,5) anTp 1 6onbLue He MeHs-
N1Cb B TE4EHVE BCero neprioaa HabntopgeHus. Yepes 12 mec.
nocne onepauum HKO3 < 0,1 1 KO3 <0,3 Bbinn oTMeYeHb! B
14 rma3sax (29,8 %). HKO3, pasHas 0,4 1 0,5, 10,5<KO3<0,7
6bim B 33 rasax (71,2 %).

[ns oueHKM acuMMeTpUM poroBUYHOM MOBEPXHOCTU
1 KONMYECTBEHHOTO aHanmsaa nporpeccupoBaHns KepaTo-
KOHyca B 06eunx rpyrnnax cpaBHeHUst Hamu Obinm npoaHa-
N3UPOBaHbI MHAEKCHI PErYNAPHOCTU POrOBUYHOM NOBEPX-
HocTU (SRI) n HAEKC aCUMMETPUM POTOBUYHOWN NOBEPXHO-
ctu (SAl). B 1 noarpynne | rpynnel Yepes 6 mec. nocne
onepauum SAl cHuannca Ha 0,86 £ 0,23, SRI—Ha 0,39 +
0,1. K12 mec. nocne onepauum SAl ymeHbLLNICS eLle Ha
0,25+ 0,07, SRI—Ha 0,04 £ 0,02 1 6onbLLEe NpaKTU4ECKU
He MeHsIN1Cb B TedeHne 3 neT HabnoaeHus. Bo 2-1 noa-
rpynne | rpynnel Yepes 6 mec. nocrie onepauymm SAl CHu-
auncg Ha 1,41 + 0,36, SRI — Ha 0,5 £ 0,15. K 12 mec.
nocrie onepauun SAl ymeHbnrncs ewe Ha 0,4 + 0,06,
SRI—Ha 0,16 £ 0,05 1 6onblue NPaKTU4ECKN HE MEHS-
N1Cb B TedeHne 3 neT HabnoaeHns.

B 1-i nogrpynne Il rpynnel Yepes 6 mec. nocrie one-
paumn SAl cHmusunca Ha 0,21 £ 0,07, SRI — Ha 0,17 +
0,04. K 12 mec. nocne onepaunm SAl ymeHbLINNACS eLle
Ha 0,03 + 0,01, SRI — Ha 0,02 = 0,01 1 B gansbHenwemM
OCTaBanucb CTabunbHbIMU B TEYEHWE BCEro Neproaa Ha-
6nogenns. Bo 2-ii nogrpynne Il rpynnbl Yepe3 6 mec.
nocne onepaumm SAl cHusuncsa Ha 0,72 + 0,18, SRI —
Ha 0,41+ 0,2 1 B AanbHeliLLeM ocTaBanucb CTabunbHbIMU
B TEYEHWE BCero nepvona HabnoaeHus.

MpoaHanuanpoBaB xapakTep U3MeHeHUN bruomexa-
HUYeCcKUx nokasaternen y naumMeHToB 1-l noarpynnol
| rpynnbl 0oTMEYEHO NOBBbILLEHUE Yepes 6 Mec. nocne one-
pauun cakTop pe3ncTeHTHOCTU poroBuubl (PPP) Ha
(0,4 £ 0,03) MM pT. CT., KOpHeanbHbIN rmcTepesunc (KM —
Ha (0,65 = 0,22) mm pT. cT. K 12 mec. nocne onepa-
uun ®PP ysenuuuncs ewe Ha (0,7 = 0,21) MM pT. CT,,
KI" — Ha (0,6 + 0,32) MM pT. CT. 1 6onbLuUe He MeHsiNCh. Bo 2-
nnog-rpynne | rpynnbl Yyepes 6 mec. nocne onepadwym GPP
ysenuyunca Ha (0,5 £ 0,1) mm pT. cT., KI' — Ha (0,6 £
1,19) mm pT. cT. K 12 mec. nocne onepauun ®PP
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nosbicurics ewe Ha (0,6 £ 0,13) mm pt. cT, K —Ha (0,6 +
0,1) MM pT. CT. 1 GonbLUE HE MEHSINNCD.

B 1 nogrpynne |l rpynnbl Yepes 6 mec. nocne onepa-
unmn ®PP nosbicunca Ha (2,51 + 0,2) mm pT. cT., KI' —
Ha (1,96 £ 0,39) MM pT. CT. 1 BonbLLE NPaKTUYECKN HE Me-
HANMWCb B TeYyeHWe Bcero nepuopa HabniogeHus.
Bo 2-n nogrpynne Il rpynnel Yepes 6 mec. nocne onepa-
unm ®PP nosbicuncs Ha (2,04 + 0,48) mm pT. cT., KI' — Ha
(2,621 0,63) MM pT. CT. ¥ BOnbLLE HE MEHANMCH.

AHanms aneBaLMOHHbIX KapT nepegHen n 3agHen
MOBEPXHOCTEW POroBuLbl B 00ENX rpynnax CpaBHEHUs Npo-
Boaurica Ha annapate Pentacam B pexume mogyns
Compare 2 Exams. B 1-i4 nogrpynne | rpynnel Yyepes
6 Mec. nocrne onepaumu anesaums nepeaHen NoBepxXHoC-
™ porosuubl (AMNMNP) cHusunack Ha (24,6 + 4,5) MKkM 1
onycTunack Hke paguyca «uaeansHony cdepbl (the Best
Fit Sphere), aneBauna 3agHe NOBEPXHOCTU POrOBULLbI
(B3MNP)—Ha (42,9 £6,7) mkm. K 12 Mec. nocre onepaumu
OIMMP ewe noHmnsunack Ha (0,7 £0,26) mkm, 3MNP —Ha
(1,0 £ 0,05) MKm 1 BornbLLE NPAKTUYECKA HE MEHSNNCH.
Bo 2-11 nogrpynne | rpynnel Yepes 6 mec. nocre onepaumm
OIMMP cHuannack Ha (42,9 + 8,18) MkM 1 onycTunack Hmke
paguyca «upeansHon» cdepbl (the Best Fit Sphere),
O3MNP —Ha (52,8 £7,1) mkm. K 12 mec. nocne onepauum
OIMMP ewe noHmsunack Ha (0,1 £0,05) mkm, O3MNP —Ha
(1,1 £0,25) MKM 1 BonblLE HE MEHSINNCD.
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B 1-11 nogrpynne Il rpynnel Yepes 6 mec. nocre one-
pauwmmn SMIMP cHmnsnnace Ha (20,7 £ 3,8) mkm, 3MNP —Ha
(41,9 £ 5,3) mkM. K12 mec. nocrie onepauun 3P ewe
noHuaunacb Ha (0,14 £ 0,08) mkm, 3P — Ha (0,8 +
0,15) Mkm 1 Gonblue He meHAnuch. Bo 2-i nogrpynne
[l rpynnil Yepes 6 mec. nocne onepaumy AP cHuamnack
Ha (40,1 £ 6,0) mkm, 33IMP — Ha (49,2 £ 6,17) MKM.
K 12 mec. nocne onepauuu 3MMNP ewwe noHusuniacs Ha
(0,22 +0,03) mkm, A3MNP —Ha (1,1 £ 0,25) Mmkm 1 GonbLue
NpaKTU4eckN He MEHANNCH.

3AKIMIOYEHUE

CpaBHUTENBHbI aHaNU3 KMUHUKO-(PYHKLIMOHAIbHbIX
pe3ynbTaToB UHTPACTOMarnbHOM MMMNaHTauun Konew
MyoRing no cpaBHeHWIO C UMMTaHTaUmen HTpacTpoMars-
HbIX POrOBUYHbBIX CEMMEHTOB C NPUMEHEHNEM (DEMTOCEKYH-
OHOro nasepa npu cpoke HabntogeHnss 30 mec nokasan
Gonee BbICoKVE pedhpaKLMOHHbIE Pe3ysbTaThly NaUVeEHTOB
c kepaTokoHycom |l ctagmm; GonblLuee ynnoLeHne poro-
BMYHOWM NOBEPXHOCTM NO AaHHBIM CpeaHero 3Ha4YeHust Ke-
paToMeTPUM U LIEHTPALIMIO €€ BEPLUMHBI, CH/XXEHWE kepa-
ToTonorpacuyecknx nHaekcos (SAl, SRI) n 6onbLuee cHu-
XeHue anesaumv nepefHen U 3agHen NOBEpPXHOCTEN
pOroBuLibl, a Takke MeHbLLEE YBENUYEHNE BA3KO-3racTu-
YEeCKNX CBONCTB pOroBuLibl Y MaLMEHTOB C KEPATOKOHYCOM
Inlll ctagun.
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