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NPHTN 76.29.56:76.13.35

BE3OMNACHOCTb METOAA PEOPAKLUMOHHOW TEPANUU
POrosuubl 4Jid KOHTPOJIA bJIN3OPYKOCTU

Naypa batpec' loktop Hayk; lOnua bopac' maructp;
loHcano Kappacepo I Bpau-odpTanbmosnor, JOKTOP Hayk

' Kadegpa Ontometpun n 3penns, Oakynbter OnTukm n OntomeTtpuu,

Magpuacknn YunsepcuteT KomnnyteHce, Magpug, Ncnanua

OpToKepaTonorna - 370 KNNMHUYECKUI MeToa, Npwu
KOTOPOM UCMOJb3YyIOTCA CneymnanbHo pa3paboTaHHble U
NOAOrHAaHHblE KOHTAKTHbIE JINH3bl 1A BPEMEHHOTO N3Me-
HeHUst GOPMbl POrOBULIbI C LIENbI0 U3MEHEHNWA UK YCTPa-
HeHVA pePppPaKkLUUOHHON aHOManun y naymeHta. OCHOBHbIM
KNMMHUYECKUM MPUMEHEHNEM OPTOKEPATONOrMN ABNAETCA
KoppeKuns 61M30pyKOCTU 3a CYET YMEHbLUEHUSA KPUBU3HbI
(ynnoweHuna) LeHTpa poroBuLbl 1 yTosweHus nepudepun,
HapAZY C 3TUM CYLLECTBYIOT KOHCTPYKUMM NMH3 ANA ApYrnx
pedPpPaKLUNOHHbIX HAPYLEHW, TAKUX KaK aCcTUrMaTW3M, -
neponus n npecéuonus (1).

B nocnegHue rogbl opTokepaTonorvs 6biia npeano-
XeHa B KayecTBe NleYeHusa nNporpeccumpyowen MMonuu.
YCTaHOBEHO, UTO U3MEHEHUNA POroBuMLbl, Nponucxoasawme
noA BO3AeNCTBUEM OPTOKEPATONOrMYECKUX JINH3, U3MEHSAIOT
neprdepuryeckyto pedpakLmio OT rMNePMETPONNYECKON [0
Muonunyeckon (2). Pag nccnegoBaHuii onucbiBaeT pPosb ne-
pudepuryeckon peppakumn B KOHTPONE NPOrpeccu 0CEBON
AnviHbl (3-6). O Tonorpaduryecknx N3MeHeHUsIX POroBuLbl,
BbI3BaHHbIX MPVMEHEHNEM OPTOKEPATONOMNYECKUX JINH3,
cooblaeTtcs B page uccnegosaHun (7, 8). B pesynbtaTe
YCNEewWHOro opToKepaToNIormMyeckoro neyeHmsa cosgaerca
ynyoleHHaa LeHTpasbHaA 30Ha, Ha3BaHHAA 30HOW neye-
HUA, N neprudepryeckas HakKpyYeHHasa 30Ha, Ha3blBaemas
KONbL,eBOW 30HOW, COBMagatowen ¢ MPOCBETOM POroBuLbl,
HabnogaembiM Ha GyopecLenHOBOM CHUMKE, NMOA KPaem
OMTUYECKOW 30HbI U 30HOW 0b6paTHOW Kpueo. OueBUgHO,
YTO 30Ha JleyeHMA 3aBUCUT OT PACMONIOXKEHUA NMH3bI B 3a-
KPbITOM rf1a3y B HOYHOE BpeEMS.

[OuonTpuinHoe n3meHeHne oNTUYECKON CUJbl POrOBULbI,
KOTOpOEe B OPTOKEPATONIorMy ABAAETCA Pe3ynbTaToM Ynsio-
WEeHNA LUeHTpaNbHOM YacTy POroBuLbl, Kak coobuiaeTcs,
CUJIbHO KOPPENMPYET C KOPPEKTUPOBKOW HapyLueHUs peod-
pakumu. MNoTtanosa u gp. onybnmkoBanu ncciegoBaHue, npo-
BeLEHHOE C NprMeHeHneM MeTofa PedpakumoHHomn Tepanun
Porosuubl y 29 300poBbix NauneHToB (9). bbinn oyeHeHbl
Tonorpaduryeckme M3sMeHeHna poroeuubl Yepes 1 mecay,
HOLWEHNA TepaneBTUUYECKMX OPTOKEPATONOrMYeCKNX KOH-
TaKTHbIX NTMH3. bblo 0bHapyxeHo, uTo cpefHue K-nokasaHus
pPOroBMUbl yMEHbLIANNCb B TeYEHNE MecALa HOWeHNA Te-
paneBTUYECKNX KOHTAKTHbIX JINH3, YTO ABNAETCA CTAaTUCTU-
YeCKn 3HaUYMMbIM MPU CPABHEHUN C UCXOAHbIM YPOBHEM
(p <0,05).

B ppyrom nccnegosaHunu, nposegeHHom Jly n coas-
Topamu, 6bisla NpoBeAeHa oueHKa 3¢p¢deKTa oT HoweHusA

OpPTOKEpPaTONIOrNYeCKUX JINH3 B TeyeHne
OQHOW HOYM NPU [aNbHO30PKOCTA NO TO-
norpapuyecknm napametpam (10). boino
O6HapPYXeHO, UTO LieHTpasibHasA porosuLa
CTana Kpyue, a cpegHssa nepudepus ynio-
Lanacb, BO3BPALLAACh K MUCXOQHOMY YPOB-
HIO yepes 28 yacoB NocC/ie CHATUA INH3.

HokTop Uecap Bunna-Konnap (Cesar
Villa-Collar) n gp. nsyvatoT KpaTkocpou-
Hble N3MeHeHuA Tonorpadum porosuLbl
B TeUeHure nepBbixX 3 YaCOB HOLLEHMA Op-
TOKEepATONormyecknx nH3 ana Pedpakuu-
OoHHoun Tepanuu Porosuubl Npu ycnosuu,
YTO rf1a3 OTKPbIT, M BOCCTaHOBNEHME 3¢-
¢beKTa B TeUeHVie JONONHUTENbHOrO 3-Ya-
COBOrO nepuopa nocne cHATUA nnuH3 (11).
B uenom, naymeHTol ¢ -4,00 D nokasanu,
UTO M3MEHEeHUA npoucxoaunu GoicTpee,
yem y naymeHToB ¢ -2,00 D, n um Takxe
notpeboBanocb 6onblue BpeMeHUN Ans
BOCCTAHOBMIEHMA MOC/e yaaneHusa JINH-
3bl. C gpyron cTopoHbl, gokTop Kbepoc
N KOMNern CpaBHWUIM Tonorpadpuyeckme
N3MEHEHMA B rOPU3OHTaIbHOM MepPUAM-
aHe NMpu NpYMeHeHUN TepaneBTUYECKMX
OpPTOKEepPaTONOrMYeCKNX KOHTAKTHbIX JIVH3
1 nasepHomn pedpakUUOHHOWN XUPypruu
ana koppekunn muonun (LASIK)(12). OHun
YCTaHOBMWN CTaTUCTUYECKN 3HAUMMOE YBe-
nnyeHune cpedHux K-nokasaHum porosu-
Lbl, 60nee BbIpaKEHHOE NOC/e feyeHuns
PedpakunoHHon Tepanuen Porosuubl no
CPABHEHWIO C Nla3epHOl pedpPaKkLMOHHON
xupypruen (LASIK).

MNpennonoxuTenbHo, porosuua nNpu-
HUMaeT GopMy 3aiHe MOBEPXHOCTU KOH-
TAaKTHOW NMH3bl B pe3ynbTaTe AaBNeHNus,
OKa3blBAaeMOro JIMH30M Ha porosuuy.
lNepBoOHayanbHO Monarann, YTo peakuums
TKaHW pPOroBuLbl Ha OPTOKEPATONOTNIO
npeacTaBnseT cobon n3mMeHeHne obLyen
KPUBM3HbI POroBULbI U, Kak CneacTeume,
eé ynnouweHue (13). CywecTByeT HEKOTO-
poe npoTnBOopeuyrie B OTHOWEHNN TOrO,
YTO 3aJHAA NOBEPXHOCTb POrOBULLbI Mpe-
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TepneBaeT N3MEHEHUA NPU HOLWEHUN Op-
ToKepaTonornyecknx nuH3. IOH n gp. He
OOHapPYXMNN CTaTUCTUYECKM 3HAUYMMbIX W3-
MEHEHWIN ONTUYECKOro pagnyca KpUBM3HbI
3afiHen NOBEPXHOCTN POroBuLbl B TeYeHne
14 gHen NpPMMeHeHMA MeTofa HOYHOM op-
Tokepatonornn(14). OgHako, NloHcanec-Me-
ca n ap. obHapyXunu, 4to 3HauYNTeNbHOE
yMeHblueHue ryOrHbl nepefHel Kamepbl
M yNaoLleHne 3aHero pagnyca porosuubl
Habnoganocb nocne 15 gHel npuMeHeHNs
OpPTOKEPaATONOrNMYeCKNX KOHTAKTHbIX JINH3
(15). YTo6bl BHIACHUTbL, KaKOBA peakuma
poroBuubl Ha OpTOKepaTonormyeckoe
JlaBneHune, Heo6xoaMbl AOMONHUTENbHbIE
nccnefoBaHma.

Hanbonbwemy n3meHeHM0 OT BO3-
AeNCTBMA OPTOKEPATONOrMUYEeCKNX KOH-
TaKTHbIX JIMH3 NOABepraeTca snuTenuin
porosuubl. floktop Yy n gp. nposenu
nccnegoBaHUe Ha XKUBOTHbBIX AN OLEHKN
BINAHNA OPTOKEPATONOINMYECKNX INH3 Ha
3NUTENUI POroBULLbl 1 OBHAPYXUANK, UTO
no TOJNLWMHE 3NUTEeNnA rnasa, Ha KOTOpom
6blna NpoBefeHa KoppeKLus MMonun, uc-
TOHYEHMe POroBULibl B LEHTPe 1 yTonlLe-
Hue B cpeaHen nepudepun ycunmsaetca
C yBeNMYEHNEM BPEMEHMN HOLIEHMA NNH3
(16). Y niogeit BaH n gp. obHapyxunu, 4yto
Cpa3y nocne CHATUA opToKepaTonormye-
CKUX NINH3, NOC/e NPYMEHEHNA B TeYeHne
OAHOWN HOUM, LLeHTPaNbHbIV 3NUTeNnin Gbin
Ha 5,1+4,5% TOHbLUEe NCXOAHOrO YPOBHA, a
aNUTeNun B cpeaHen nepudepmnmn nokasan
3HaunTenbHoe yTosnweHune (17).

[Lpyrve aBTOpbl 06HaPYKUNK, YTO MO-
Cne OQHOro MecsLa HOLWEHMA OpTOKepaTo-
NIOTNYECKNX NMH3, LLeHTPaNbHbIN 3NUTenumn
NCTOHYMNCA Ha 7,3%, a ToNWmHa cpefHero
nepudepunyeckoro anuTenna ysenmumnacb
Ha 13%, npn 3TOM BO3BpPAT K NCXOLHbIM
3HaYeHMAM NPOU30oLLEeN Yepes Tpu HA no-
Cne 3aBeplueHunA nccnegosaHua (18-20).
lyTem npumeHeHnA opToKepaTonornye-
CKUX NNH3 ana PedpakuymoHHomn Tepanuun
Porosuubl n3yyann KpaTKoBpemMeHHoe
B/IMAHE HOYHOW OPTOKEpPaTONOrnn Ha
MopdONIornio KNeTok porosubl. Hoeto-
boHa n gp. oueHuBanun 3pPpeKT HoLWeHNUA
OpPTOKEPaATONOrnYecKnx INH3 Ha BCe CIon
poroBuLbl C NOMOLLbI0 KOHPOKANbHOIO
MunKpockona (21).

Bbino obHapyXeHO, UTO HUKaKUX
CyLWeCTBEHHbIX N3MEHEHUN HN B dHAO-
TennanbHbIX KneTKax, HU B MIOTHOCTU
CTPOMaJIbHbIX KNETOK, H/N B HEPBHOM Crjle-
TeHUN He Habnganockb nocne 1 mecaua
HOLWEHNA OPTOKEPATONOrNYECKNX INH3,

UTO NO3BONAET NPEANONOXKNUTb, UTO SNUTENNIA POTrOBULbI
ABNAETCA OCHOBHOW CTPYKTYPOW, Ha KOTOPYI BAUAIT Me-
XaHN4YecKune Cunbl, OKasblBaeMble OPTOKEPaTONOrmMyecknumu
NVH3aMW, B JaHHOM ciyyae inH3amu ana PedpakuyroHHom
Tepanuun Porosuupbl.

JTOl e rpynnow uccnepoBaTenen 6bi10 NpoBefeHo
aHanornyHoe nccnefoBaHue, Ho 6osiee JONTOCPOYHOE, C
OLEHKOW M3MeHeHUA MopdOoiornm poroBuLbl NOCe O4HOro
rofla HoOLWeHWA OPTOKepPaTONOrnYecknx nNuH3. Pesynbratbl
nokKasanu, YTO CO BPEeMEHEeM CYLLeCTBEHHbIX M3MEHEHNUN
B NIOTHOCTWN 3HAOTENMNANbHbIX KNeToK He Habnoganocsh,
HO MONMMeraT3m 3HauUTeNbHO YBENMUUYMUACA, U TONLWMHA
poroBuubl, TONWMNHA GoyMaHCKOro cnos, TonuwmHa cy66a-
3aNbHOrO CNeTeHNA 1 TOMNLWMUHA 3NUTeNna b yMmeHblLe-
Hbl B LLleHTpanbHOW porosuLe, HO cTpoma Obinia yTonueHa
(22). MomuMo 3nuTenna poroBuLbl Obi N3yyeH SHAOTENNIA
y nonb3oBaTenen opTokepaTonorum, n pesynbtatbl 6binu
aHanormyHbl pesynbTaTam, NOSyYeHHbIM B UCCNeOBaHWN
HbeTa-boHa (23).

OpToKkepaTofiornyeckas JIMH3a CHUXXaeT YyBCTBUTESTb-
HOCTb POroBULbl, KOTOPasa BOCCTaHaBMBAETCA NPU NpeKpa-
LeHMN HoweHnA nnH3bl. OgHaKo n3meHeHna B mopdonorum
HepBOB, Bbl3BaHHble HOLLEHNEM OPTOKEPaTONOrMyeckunx JInHs,
no-BMAMMOMY, BOCCTaHaBNMBalTCA MmefneHHee (24). Mpwu
OPTOKEPaTONOrny TakxkKe 1U3yyatoTca bromexaHnyeckre noka-
3aTenu. FloHcane3-Melixom 1 Konneru nlyyanu Koppenauuio
MeXAy peakumnen poroBuLbl Ha pedpaKkLUMOHHYI0 Tepanuio
pOroBuLibl 1 6BUOMEXaHNYECKMM CBOMCTBaMIM POroBULibl (25).
OHun obHapyxumnun 6onee GbICTPYI0 NOAATIMBOCTb 1 BOCCTa-
HOBNEHMNe y PoroBuLbl ¢ 6onee HU3KOW Pe3NCTEHTHOCTbIO.

C ppyroii CTOPOHbI, TOMUMO MPOHMLLAEMOCTU SNUTENNA
porosuubl, EH 1 ap. n3yyanu briomexaHuyeckrie CBOMNCTBa
pPOroBuLibl MOC/IE HOLIEHNA OPTOKEPaTONOrMUYeCKNX NNH3 ANnA
PedpakumoHHoi Tepanuu Porosuubl (26). OpTokepaTonorusa
BbI3blBasla CHUXKEHME rcTepesrca porosuLbl 1 dakTopa pe-
3UCTEHL MM POTrOBULIbI, HO U3MEHEHNA He OblNN KINHUYECKN
3HAYUMbBIMK MO CPaBHEHMIO C BONBbHBIMY 1 MOCTXMPYpPruye-
ckumun cnyvyaamm. OpToKepaTosiorus Bbi3biBana CHUXKEHME
rmctepesa porosuLbl 1 pakTopa yCTOMUMBOCTA POroOBULIbI, HO
N3MeHEeHVA He ObINN KNUHUYECKN 3HAUMMbIMI MO CPaBHEHNUIO
€ 60NbHBIMM U NOCTXMPYPTrAYECKUMMN CIyYaaAMMU.

A3pnaTckune naumeHTbl ¢ 6onee HU3KMM UCXOAHBIM ricTe-
pe3rcoM poroBuLbl MeasieHHee pearnpoBani Ha Tepanuio,
OCHOBbIBAACb Ha pe3y/nbTaTax paHHEeN He OTKOPPEKTNPOBaH-
HOW OCTPOTbI 3pEHNA 1 U3MEPEHNIA N3BbITOUHON pedpaKLmn.

CywecTByeT HECKONbKO MCCefOBaHUI, Kacalowmxca
pe3ynbTaToOB MO 3PEHNI0 C OPTOKEPATONONMYECKMMIU KOH-
TaKTHbIMW NMH3aMu. Oxugaerca, uto 6n130pyKocTb Ao -4,00
D koppekTupyetca 6e3 ocnoxHeHun. Koodnep n gp. no-
Kasanu, 4To C nomoubio NNH3 PedpakuymoHHom Tepanuun
Porosuupbl MOXeT 6bITb OTKOPPEKTMPOBaHa 61M30pyKOCTb 0
-7,00 D (27). Kpome TOro, y Bcex nauneHToB 6e3 KoppeKuuu
ynyudlimnacb ocTpoTa 3peHuda. OHU NpUWAK K BbiBOAY, UTO
opToKepaTonormyeckme nuH3bl ana PedpakuymoHHon Tepanuu
Porosuubl anatotca 3¢pdeKTMBHbIM CNOCOOOM BPEMEHHOW
KoppeKunn 6nm3opyKocTn Ana onpeneneHHon rpynnbl na-
LMeHTOB C 6nm3opykocTbio. Te, y Koro npoasnaetca che-
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puyeckana pedpakuna mexgy 1,00 n 6,00 D n acturmatusm
fo 1,50 D, moryT paccumtbiBaTb Ha XOPOLINA pe3ynbTaTt OT
NPYMEeHeHNA 3TUX NINH3.

bbino NokasaHo, UTO M3MeHeHMA acTUrmaTm3ma c pas-
NINYHBIMWN KOHCTPYKLMAMM TOPUYECKUX OPTOKepaTonornye-
CKMX NTMH3 3P dEKTUBHbI ANA CHUXEHUA acTUrmaTmsma bonee
1,50 D no cpaBHeHMIo ¢ 6e30nacHOCTbO U 3GPEKTUBHOCTbIO
TOprYecKnx 1 cheprnyecknx opToKepaToNnornyecknx NnH3
npv YMEPEHHOM 1 BbICOKOM acTUrmMmaTu3me, JEMOHCTPUPYA,
YTO TOPUYECKNIN AN3aH MOMOraeT yMeHbLWUTb CMeLLeHne
LeHTpUpoBaHuA nuH3 (28).

Pe3ynbTaTbl BNIMAHUA Ha 3peHne ObiNn TakKe OLleHEHbI
y fetein. YonnuH u gp. paspabotanu nccnegosarnie COOKI
(nccnepoBaHvie OpTOKEPATONOrNN Y AeTel MPY HOYHOM Mpu-
MEHEHNN) ANA N3YYeHNA BANAHNA HAa KauyeCTBO 3peHunA U
nobouHbix 3¢pdeKToB opTOoKepaTonornn y aeten (29). Boisog,
3aKJloY4anca B TOM, YTO HOYHOE MPUMEHEHME KOHTAKTHbIX
NH3 AnAa n3meHeHua Gopmbl porosuubl 3¢dGeKTUBHO AnA
MOJIOAbIX MALMEHTOB C 6NIM30PYKOCTbIO, U HY OAUH pebeHoK
He UCMbITbIBaN cepbe3HbiX NobouHbIX 3ddeKToB BO Bpema
nccnefoBaHuA.

CoBepleHCTBOBaHME MaTepnanos, NpUMeHAEMbIX
ANA N3roTOBNEHWA NINH3, HE TOMbKO YBENNYNIO CKOPOCTb,
C KOTOPOW OPTOKEPATONOrA MOXET JOCTUUYb CBOEr0 MaKCu-
ManbHoro agdekra, HO 1 NOBbICUIO 6e30MacHOCTb MeToa.
lNepBoHauyanbHO B KayecTBe matepurana ana N3roToBneHua
NIVIH3, NCNOJIb3yeMbIX B OPTOKEPaTONOruu, MPUMeEHANN NOu-
MeTUAMEeTaKpUNaT, UMeLMI OYeHb Manyo NPOHMLAEMOCTb
[J1A KNCNOPOAa, BCIIeACTBME Yero OHU b6biny HebesonacHbIMM
ANA ANUTENbHOro HoweHuA. MaTepuan, CNonb3yembln B
COBpPEMEHHbIX ra3onpoHMLaeMbIX TMH3aX ANA AANTENbHOIO
HOUYHOrO NpYMeHeHuA, umeeT 3HauyeHne «Dk» (kosdduuneHT
KNCNOPOAONPOHMLAEMOCTM) B ArMana3oHe oT 49 go 163, uto
yKa3blBaeT Ha BbICOKYI0O MPOHNLLAEMOCTb ANA K1ncnopoaa u
CHUXeHMe pucka MHGUUUPOBaHMA.

B nepurog ¢ 1997 no 2007 roa 6bi10 3aperncTpupoBaHo
123 cnyyaa MMKpPOGHOro KepaTuTa y NaunMeHToB C OpToKe-
patonorven. bonbWNHCTBO 3aperncTprUpoBaHHbIX Cllyyaes
6bin 06Hapy»KeHbl y feTel B BOCTOYHOW A3un Bo3pacTe
oT 9 fo 15 net, rnaBHbIM 06pa3oM, 13-3a HeHagnexallero
yxofa 3a IMH3amu, HecobnoaeHnA NauneHToM NHCTPYKLNIA
NPaKTUKYIOLWEro Bpaya 1 NpOAOMKEHNA HOLWEHNA JINH3, He-
CMOTPA Ha UCMbITbIBaeMbI AUCKOMPOPT. OCHOBHbIMY Hai-
LEHHbIMY MUKpoopraHumamm 6b11vm CMHErHomHan nanovka
(Pseudomonas aeruginosa) n AkaHTame6a (Acanthamoeba).

[Lpyrue nccnepoBaHnA nokasanu, YTo YactoTa MUKpPO6-
HOro KepatuTa cocTtasndaeT 7,7 cnyyaes Ha 10 000 nauneHTOB
3a OVH FOA HOLWEHNA TepaneBTUYECKNX JINH3, YTO AenaeT
naLneHTOB, HOCALLMX OPTOKEPATONOrMYecKmne SINH3bl, TOSIbKO
HeMHoro 6onee BOCNPUUMUUNBBIMU K MHOEKUNNW, YEM Te, KTO
eXXe[JHEBHO NOMNb3YITCA MATKAMMN KOHTAaKTHbIMU JIMH3aMK
- Npn nokasartene 4,1 Ha 10 000 nauneHTOB, U MeHee BOC-
NPUMMUYMBBIMY, YEM NMALMNEHTbI, NpuMeHsAowne 30-AgHeBHOE
NPOAOIKUTENbHOE HOLWEHNE CUTMKOHOBBIX TAPOreneBbixX
NMH3, Y KOTOPbIX NoKa3aTenb uHomymnposaHuma 14,4 Ha 10
000 nauneHTOB 3a OAWH roa HoweHusa (2). Takxke yacTo-
Ta 3a6oneBaeMoCcTV NPU OPTOKEPaATONOrMYeCcKkom meTofe
HECKONbKO MeHblle, YyeM npu flazepHon pedppakLMOHHON

xupyprum (LASIK) c 3aboneBaemocTbio 9
cnyyaes Ha 10 000 nayneHToB/rog (30).

ApaHc-[IXun v gp. nokasanu cnyvan
MUKPOOHOr0 KepaTtuTa, Bbl3BaHHOrO AKaH-
Tame6om (Acanthamoeba) y naymeHTa ¢
OpPTOKEePATONOrMyeCcKUMM NH3aMKU nocse
KyrnaHuA B nniaBaTesbHOM b6acceliHe, KOTo-
pbii HAXOAWNCA B HEYLOBNETBOPUTENBHOM
COCTOAHUN (He NoadepP KMBaNICA B UNCTOTE)
(31). Ewe gBa cnyyas A3Bbl 6bUIM ONMCaHbI
B 2005 ropy, Bbi3BaHHble 6aKkTepuranbHOW
NHpeKL e, BEPOATHO, N3-3a HEMPABWb-
HOWM YNCTKM 1 OBCNYXMBaHWA NINH3 Nauu-
eHTamu (32).

OueBnAHO, YTO OUUCTKA U NoaaepKa-
HMe OpPTOKepPaTOoNIOrMyecKmx JINH3 NMeeT
pewatollee 3HaYeHe ANA YMeHblUeHUA
NUNn NpefoTBpaLleHna BOSMOXHONM rnas-
HoM MHbekumn. iccnepoBaHma ana oueH-
KW NyyJllen cucTembl AnA nogaepkaHua
OpPTOKEPaTOoNIOrMYeCcKnX JINH3 He NPOBO-
annnce. MpoBoannm ToNbKO UccnefoBaHmne
y NONb30BaTeNen opToKepPaTONIOrMYeCcKnx
NIVH3 ANA CpaBHEHWA NCMONb3yeMblX pac-
TBOPOB M NMPULAN K BbIBOAY, YTO Nnauu-
€HTbl, HOCALWME NNH3bl ANA KoOppeKyumn
dopMbl poroBuUbl, NO CTENEHU OLEHKM
yno6cTBa, OCTPOTbl JHEBHOrO 3peHMUsA
6e3 NOMONIHNTENbHBIX CPEACTB, a TaKXe
B yxoje 1 obpalyeHnn npeanounn pac-
TBOp Boston Simplus pacTtsopy Boston
Advance(33).

OTeK porosuLbl, BOCNaneHue, cCUM-
NTOMbI CyXOro rnasa, okpaluvBaHue poro-
BMLbI Y MUTMEHTaLMA POroBuMLbl paccma-
TPUBANUCL KaK HeXenaTesnbHble ABNEHMUA
NpW HOWEHUN OPTOKEPATONOTrNYECKNX
KOHTaKTHbIX NINH3. [lokTop XaK un Konne-
rM NPOBEeNu UCccnefoBaHne AnA OUeHKM
peakumn oTeKa pOroBuLibl Ha ABE JINH3bI
pedpakLOHHON Tepanuy PoroBuLbl Ans
KoppeKuumn 6M30pyKoCTn C PasinyHbIMM
3HAUYEHUAMU KNCIOPOAONPOHNLLAEMOCTH
Dk/t, Hocumble B TeueHne oHon Houm (19).
OHM obHapyXwnnu, 4To Matepuan c bonee
BbICOKMM oTHoweHuem Dk/t Bbi3biBaeT
3HAUYNTENbHO MEHbLWUI OTEK POrOBULIbI
N CTPOMbI B TEYEHME HOUM, YEM MaTepuan
c 6onee Huskum Dk/t, uto ycunmBaet He-
06X0ANMOCTb Ha3HAUYEHUA JIVH3 C BbICOKMM
Dk/t pna HoweHWA B TeyeHme Houwn. [Mpwn
3ToM BnuAHMe DK/t Ha UeHTpanbHoe uc-
TOHUYEHMe 3NUTEeNNA N NapaLeHTpanbHoe
yTONILEHNE He ABNAETCA 3HAYNTENbHbIM.
MopoObHble oTeKn poroBuLbl HGbinn 3ape-
rMCTPUPOBAHbI 1 B JPYrnX opToKepaTo-
NIOTNYECKUX CXEMAX.
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MoABneHne NUrMEHTUPOBAHHOTO
KOmnbLia B POroBuLEe y NaLNeHTOB, HOCALLMX
OpTOKepaToorniyeckme fNH3bl, NPUBEKIO
MHTEpEeC CO CTOPOHbI KIMHNYECKOTO CO-
obujectBa, NOoToMy 4TO 06 3TOM COObLa-
NOCb Yy 3HAYMTENbHOrO YMCa a3naTcKmx
nayueHToB 13 [oHKoHra n TanBaHs (34, 35).
Pa n gp. coobwmnu, 4To pasnuyHble ciydan
y nosib3oBaTesiell OpTOKePaTOIOrnyecKmx
NVH3 6biny 6onee 3amMeTHbIMMK y NaumeH-
TOB C TEMHOW pagyHoON 060N0UKON N Yy
naumeHToB ¢ 6onee BbICOKMMM UCXOAHBIMUA
pedpakUMOHHBIMI HapyLLeHnAMM (36). OHK
NPULWKN K BbIBOAY, YTO 3TO, MO-BUANMOMY,
He BANAET Ha OCTPOTY 3pPeHMA N He AB-
naetca HebnaronpuATHbIM GaKTOPOM Mo
cBoen npupoge. Takxe NoHcanes-Merxom
W ero Konseru coobwwmnm o gByx cilyyanx
nUrmeHTauuun Konbua y naumeHTos ¢ Kas-
Kasa, UTo CHVXaeT NoTeHUManbHy ponb
3THUYecKkon ceasn (37).

B oTHOWeHUN BOCManeHnsa NoBepx-
HOCTW rna3a gokTtop loHcanes-Mepe3 un
ap. (38, 39) oueHnBanu KOHUEHTpaUuo
pa3fiMYHbIX MEAMATOPOB BOCManeHus,
CBAA3aHHbIX C CYXOCTblo rnasa nocne Te-
panun opToKepaToNormen, NOCTOAHHOIO
HOLWIEHNA MATKUX KOHTAKTHbIX JIMH3 U MO-
cne JlazepHoli pedpakUMOHHON XUpyprim
(LASIK). bbino obHapy»KeHO yBenuueHue
HEKOTOPbIX NPOTUBOBOCMNANNTENIbHBIX MO-
NeKyn y HocuTenen opTokepaToNnormyeckmnx
JINH3, CBA3AaHHOE C U3MEHEHUAMN dNUTe-
NnA, NPOV3BOAMMBIMI NIH3aMK 06pPaTHON
reomeTpumn.

Hoktop Koppaceno n Konnern oueHu-
BaNn NPU3HAKM Y CUMMTOMbI CyXOro rnasa
y nosib3oBaTesiell OpTOKePaTOIOrnyecKmx
JINH3, N OHWU He NOATBEPAUNN, UTO OPTO-
KepaTosiorna Bbl3blBaeT CUMMATOMbI UK

NPU3HaKM CYXOCTM a3, YTO MOXeT ObITb NOTeHLUManbHbIM
NPenmyLLecTBOM MO CPAaBHEHMWIO C MATKMMW KOHTaKTHbIMU
NIMH3aMU C TOYKM 3PEHNA NMOABNEHNA CYXOCTM, Bbl3bIBAEMOWA
KOHTaKTHbIMW IMH3aMW. YBeNUUYeHre MeanaTopoB BOCManeHns
B Cfle3e MaumneHTOoB, HOCALLMX OPTOKEPaTONOrMyeckmne NnH-
3bl, He MeeT KNMHNYeCKoro 3HauyeHmA. C gpyro CTOPOHbI,
NMUrMeHTaL A POroBULIbl, KaXKeTCA, COBMasa C exXeHEeBHbIM
HOLLEHMEM ra3onpoHM1LIAEMbIX JIMH3 1 OPTOKEPATONOrMUYeCKon
Tepanuen B HouyHoe BpeMsa (40). KpaTkocpoyHoe nsyyeHune
Tex Xe mccrefgoBaTeneil Nokasano ynayyleHne naoTHOCTH
KyOKOBbIX KNTETOK U YMEHbLUEeH1e CUMMTOMATMKIN CYXOro rnasa
y NaLMeHTOB, HOCALLMX OpTOoKepaTonormyeckme nuH3bl (41).

N B 3aKknioueHune, TAXKECTb N3MEHEHWA POroBuULbl U
He)XenaTteNibHbIX ABNEHUN, O KOTOPbIX CO06LWanoch Bbille,
cnepyeT oLeHMBaTb C TOYKM 3peHMA CBOMCTBa 06paTUMOCTK
Tepanuu. OueBUAHO, UTO TAXKECTb Gbina 6bl Bbiwe, ecnn Obl
N3MEHeHNA POroBULbl OpTOKepaTonorunern 6binm Heobpa-
TMMbIMU. Hanbonee Ba)kHble nccnepoBaHmna o6 3Tom 6binn
npoBefAeHbl C MOMOLLbIO OPTOKEPATONOTMYECKUX NNH3 (22),
LeMOHCTPUpPYA, YTO BONbLINHCTBO U3MEHEHUA POrOBULLbI,
BbI3BaHHbIX OPTOKEPATONOrMYECKUMI NIMH3aMK, obpaTMbI
nocnie npekpaleHnsa ux npuMmeHeHusa (42).

KnnHuyecknn cnyvain 1. [leBylwKa B Bo3pacte 14 neT, ¢
MUOMWeN, ycTaHOBNEHHOW € 11-neTHero Bo3pacTa, NpoXKBa-
towan B r. Magpug, Mcnanma. Hukorga He Hocua KOHTaKTHble
nuH3bl. ObpaTmnach ¢ xanobow Ha Nnoxoe 3peHne Baanb, C
yacTbIMM M3MeHeHUAMK peuenTa. Bo Bpemsa ee nocnepHe-
ro ocmoTpa Obl1I0 peKoMeHJ0BaHO OPTOKepaTonormyeckoe
neyeHue ana KoHTpona 6nmsopykocTu. Y ee matepu Obina
611M30pPYKOCTb, Y OTLA - HOPMasibHOe 3peHune. [lpyroi ak-
TyanbHOW UCTOPUY NO CUCTEMHbIM 3a60neBaHNAM UK Mo
3a60n1eBaHNAM MO 3PEHMIO HeT.

OnpepeneHHas pedpakuyma: OD -2,00 D VA 0,0 logMAR y
Ol -1,75 D VA 0,0 logMAR. Tonorpadusa: OD: 43,00 D x 43,50
D; e (0,42); OS: 42,80 D x 43,80 D e (0,46). JleueHne muonun
Hayanocb ¢ opTokepaTonorumn. NapameTpbl NofgobpPaHHbIX
nuH3 coctasnanu (puc. 1): OD CRT standard 85-525-32-10,50
n OS CRT DA 83-525/ 550-32-10,50. lMepunogmnueckmne npo-
BEPKM NPOBOAMINCH B TeueHne 12 mecAueB C M3MepeHrem
0CeBOW ANNHDI.

L\‘
J—

PucyHok 1. NopgobpaHHble NNH3bI
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Pe3ynbTat. Pa3Butre BbICOKOMN KOHTPACTHOCTM OCTPOTbI
3peHuna (VA) n nsmeHeHne oceBon AMNHbI NOKa3aHbl B Ta-
6nuue 1. CpaBHeHMe HayanbHOWM Tonorpadun n pesynbrata
yepes 12 mecALeB NOKa3aHo Ha pucyHke 2. [Mocne 12 meca-
LeB NPUMEHEHNA OLeHMBaNN 06PaTMOCTb fleYeHna yepes

1 Mecsy 6e3 HoWeHUA oOpTOKepaToNoru-
UECKUX JIMH3. 3HaUYeHNs OCEBON AJIVIHbI He
nsmeHunucb. CybbekTrBHan pedppakumns
uepes mecAl 6e3 HoweHWA NNH3 6bina
aHaNorMYHa UCXOAHOMY COCTOSIHUIO.

Tabnuua 1 - 3HaueHna OctpoTbl 3peHna (VA) n Ocesoin AnnHbl

be3 pedppakuynn

C pedpakunen

OceBas gnviHa (Mm)

OcTpoTa OcTpoTa OcTtpoTa OcTpoTa
3peHus 3peHus 3peHusn 3peHus oD 0s
npaBsoro NeBoro rnasa npaBoro NeBoro rnasa
rnasa VA OD VA OS rnasa VA OD VA OS
VICXoRHoe 0,68 0,68 0,00 0,00 25,00 24,73
COCTOAHUE

1 HOUb 0,30 -0,2 -0,1 -0,2 - --

1 HepenAa -0,1 -0,1 -0,1 -0,1 - -

1 mecay -0,1 -0,2 -0,1 -0,2 25,00 24,78
3 mecAauya -0,16 -0,18 -0,16 -0,18 24,96 24,78
6 mecAueB -0,2 -0,1 -0,2 -0,1 24,89 24,72
12 mecAaues -0,14 -0,2 -0,14 -0,2 24,94 24,78

rio oxontanin 0,66 0,44 -0,14 0,14 25,02 24,86
nieyeHun

PREVIOUS

COMPARATIVE

PREVIOUS

PucyHok 2. CpaBHUTeNbHble Tonorpadun Bo BpeMs fieueHna 1 nocsie fevyeHuns

3akniouveHme. Habnoganacb ctabunmsaumna ocTpoThbl
3peHus n pedpakumm B Te4eHMe BCEro BPeMeHU HOLEHNA
JIMH3, @ TakXKe CTabnnmsaumnsa oceBo AJINHBI, YTO yKa3blBaeT
Ha cTabunusayuio NporpeccmpoBaHusa 6nm3opykocTu. B Ha-
CToALLee BpeMsi OPTOKePaTONorna npeanaraeTcsa B Kauectse
sbdekTUBHOro 1 6e3onacHoro neveHuns 6AM30PYKOCTU NO
CpaBHEHUIO C ApYrMMK anbTepHaTMBaMu dapmakonormnye-
CKOW WM ONTUYECKON KOppeKLnm.

KnuHnuecknin cnyvan 2. [leBywka, B Bo3pacte 15, Hocut
MArKMe KOHTaKTHble NNH3bl. O6paTmunacb B KNNHUKY C Aua-
rHO30M MUOMKUA, yCTaHOBNEHHaA ¢ 10-neTHero Bo3pacTa, y
BCel cemMbu - GNIN30PYKOCTb.

Pedpakuuma npu obpaweHun: OD -3,00 D, OS -3,25 D;
VA RE: 0,08 LE: 0,04 (LogMAR); Tonorpadusa: OD: 43,8D x

44,1D e(0,67); OS: 43,7D x 44,6D e (0,72).

Ha pucyHKe 1 nokasaHa LeHTpupo-
BaHHaA 1 onTMManbHaa ¢GnoporpaMmMa Bo
Bpemsa yctaHoBKM nuH3. OD CRT OpToke-
paTonoruyeckas pedpakLnoHHasa Tepanus
porosuupbl. [Mpasbii rnas 8,5-550-32 -10,50
n OS CRT OpToKkepaTtonornyeckasn peo-
paKLMOHHaA Tepanusa porosuLbl J1eBbin
rna3 DA 8,5-550&575-31-10,50.

Mocne TOro, Kak NOCTaBUAW NINH3bI,
NMOACHUNN BBefeHMe 1 yaaneHne IMH3bl C
NCNONb30BaHNEM UCKYCCTBEHHOW Ce3bl,
a TakKXe BaXXHOCTb XOpPOLUel TMrueHbl u
noanepaHuna YNCTOTbI.
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OS (neBbin rnas)

PrcyHok 3. Oniooporpamma OpToOKepaTONnormyeckmx KOHTakTHbIX JIVH3

PesynbTaTt. Yepes 3 mecAua B TO- (n306paxeHue 3). bbina NnpoBegeHa NOBTOPHas NoabopkKa
norpadum Habnoganca pUuCcyHoOK LeH- NIVH3, YTOObI ONpPeAenTb NPUUYNHY NMPOUNCXOXKAEHUA LieH-
TPanbHOro OCTPOBa (purc. 2). ITO BbI3BASIO TPaNbHOro OCTPOBA, M Oblfla OTMeYeHa xopolasa Gopo-
CHIUKeHUe ocTpoTbl 3peHus (VA), 6onee rpamma. lNpoBepunan, Kak NauneHT BCTaBAAET NIMH3bI, Ha-
3ameTHoe vepe3 3 mecsaua (Tabnuua 1). 6n1t0f1as, UTO NALMEHT He UCMOMNb3YeT NCKYCCTBEHHbIE Cre3bl,
Kpome TOrO, OLeHKN DPpoHa nokasanu Korga BCTaBNAET IH3bl; Npoueaypy MaHUNYAALUN U OYNCTKA
LeHTpa/ibHOe OKpalwuBaHue 2 cTeneHun JINH3 NMOBTOPUIIY, YTOObI N36EXKaTb BO3MOXKHbBIX OC/IOMHEHNIA.

@i mecnont

tiECEEeEEbER

THE EEEEE

ESEseEShERRRUNE FEE

mmEm
T

1 NIGHT 3 MONTHS TRAIN

PrucyHok 4. Tonorpaduu, nonyyeHHble BO BPEMSA JIeUEHUS.
BepxHuin (OD), HuxHun (OS)

Tabnuua 2 - OctpoTa 3peHua VA logMAR

be3 pedpakuymnn C pedpakunen
OcTpoTa 3peHus OcTpoTa 3peHun OcTpoTa 3peHusn OcTpoTa 3peHus

VA OD VA OS VA OD VA OS

oo 0,9 0,9 0,08 0,04
1 Houb 0,3 0,1 0,00 0,00

1 Hepena 0,00 0,00 0,00 0,00
1 mecay 0,1 0,04 0,1 0,04
3 mecAauya 0,1 0,2 0,1 0,2
6 mecAueB 0,00 0,08 0,00 0,08
12 mecaues 0,3 0,7 0,1 0,1
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BbiBopgbl. Korga Habnogaetca UeH-
TPanbHbIA OCTPOB, 3TO MOXET OblTb
CBA3aHO C Ype3MepPHbIM LEeHTpPasibHbIM
NPornéom nam MoxeT ObITb BbI3BaHO OKpa-
LUMBaAHMEM LieHTPANIbHOWN POroBuLbl U3-3a
NPUAMNAHNA NINH3bI, TO3TOMY Mbl JOMKHbI
Y3HaTb, UTO ABNAETCA UCTOUYHUKOM. lMpun
yCTaHOBKEe 1 CHATUW OpTOKepaTonorunye-
CKOWM KOHTAKTHOW NINH3bl BaXHO MCMNOJb-
30BaTb MCKYCCTBEHHbIE cfle3bl, YTOObI
YMEHbLWUTb OKpallMBaHWe POroBuLbl 1
CBA3aHHble C HUM OyayLme OCIOXKHeHNA.
MosToMmy, ecnu LieHTpanbHbI OCTPOB CO-
XPaHAETCA U3-3a HeCOOMOAEHNA NHCTPYK-
LY N0 NMPUMEHEHNI0, MPaKTUKYIOLWMIA Bpay
[OJIKEH NPeKpaTUTb leyeHne, Ytobbl 13-
6eXxaTb JaNbHENLLINX OCNOXKHEHWUN.

PucyHok 5. OKpalmBaHue LeHTpanbHON POroBuLbl
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Orthokeratology is a clinical technique that uses specially
designed and fitted contact lenses to reshape the cornea
temporarily for modifying or avoiding the patient refractive
error. The main clinical application of orthokeratology is the
reduction of myopia through flattening the center of the
cornea and steepening the periphery, although there are
lens designs for other refractive errors as an astigmatism,
hyperopia and presbyopia(1).

In the last years orthokeratology has been proposed as
a treatment for myopia progression. It has been established
that the corneal changes provoked by orthokeratology lenses
modify the peripheral refraction, from hyperopic to myopic
peripheral refraction(2). The role of peripheral refraction in
the axial length progression control has been described in
several studies(3-6). The corneal topographic changes induced
by orthokeratology lens wearing have been reported in several
studies(7, 8). A successful orthokeratology treatment makes a
central flattened zone named treatment zone and a peripheral
steepened zone called ring zone, coinciding with the corneal
clearance seen in the fluorescein pattern, under the edge
of the optic zone and the reverse curve zone. It is clear that
centration of the treatment depends of the lens location in
the closed eye during the night. The dioptric change in apical
corneal power that results from central corneal flattening in
orthokeratology has been reported to correlate strongly with
the change in refractive error. Potapova et al. published a
study performed with CRT fitted in 29 healthy patients(9).
They evaluated the topographic changes after T month of
wearing CRT contact lenses. They found that mean corneal
K-readings decreased at month of wearing, being statistically
significant when was compared with baseline (p<0.05).

In another study performed by Lu et al. they evaluated
the effect of one night CRT wearing for hyperopia in the
topographic parameters(10). They found that the central
cornea steepened, and the med-periphery flattened, returning
to baseline at 28 hours of discontinuation.

Villa-Collar et al. investigate the short-term variations in
corneal topography within the first 3 hours of CRT lens wear
under open eye conditions and the recovery of the effect
during an additional 3-hour period after lens removal(11).
Overall, patients with -4.00 D showed that changes progressed
more rapidly than in the patients with -2.00 D, and they also
took more time to recover after lens removal. On another
hand, Queiros et al. compared the topographic changes in the
horizontal meridian between CRT contact lenses and LASIK
refractive surgery(12). They found a statistically significant

increase in the mean corneal K-readings
more pronounced after CRT treatment
than LASIK.

It was assumed that the cornea is
molded towards the back surface shape of
the contact lens as a result of the pressure
exerted by the lens over the cornea.
Initially, was generally supposed that the
corneal tissue response to orthokeratology
was an overall bending and consequent a
flattening(13). There is some controversial
regarding corneal back surface suffers
changes by the orthokeratology wearing.
Yoon et al. found that no statistically
significant changes in posterior corneal
apical radius of curvature during 14
days of overnight orthokeratology(14).
However, Gonzalez-Mesa et al. found that
a significant reduction in anterior chamber
depth and flattened of posterior corneal
radius was observed after 15 days of wear
CRT contact lenses(15). More studies should
be conducted to clarify what is the corneal
response to orthokeratology pressure.

The corneal epithelium is the most
altered tissue for orthokeratology lenses.
Choo et al. performed a study in an
animal model to evaluate the effect of CRT
lenses over corneal epithelium and they
found that epithelial thickness in myopic
corrected eyes showed progressive thinning
in the center and progressive thickening
in the mid-periphery with increased
lens wearing time(16). With humans,
Wang et al. found that immediately after
removal of the CRT lens, after one night
of wearing, the central epithelium was
5.1+4.5% thinner than baseline and the
epithelium in the mid-periphery showed
significant thickening(17). Others authors
found after one month of CRT wearing
that the central epithelium thinned by
7.3%, and the mid-peripheral epithelium
thickened by 13% being recovered the
baseline values three days after the study
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completion(18-20). A short-term effect
of overnight orthokeratology on corneal
cell morphology has been studied with
CRT lenses. Nieto-Bona et al. evaluated
with a confocal microscope the effect
of orthokeratology lens wearing over all
layers of the cornea(21). They found that
no significant changes in either endothelial
cell, neither stromal cell density or nerve
plexus were observed after 1 month of
CRT wearing, suggesting that the corneal
epithelium is the principal structure affected
by the mechanical forces exerted by the
orthokeratology lenses, in this case CRT.
The same research group performed the
same study but long-term, evaluating the
corneal morphology after one year of CRT
wearing finding that no significant changes
in endothelial cell density were observed
over time but polymegathism increased
significantly and corneal thickness, Bowman
layer thickness, sub-basal plexus thickness
and epithelial thickness were reduced in
the central cornea but the stroma was
thickened(22). Apart of corneal epithelium,
only it has been studied the endothelium
in orthokeratology wearers and the
results were similar to Nieto-Bona et al.
study (23)

Orthokeratology lens reduces the
corneal sensitivity that it recovers with
cessation of lens wear. Changes to nerve
morphology induced by OK lens wear,
however, appear to recover more slowly
(24). Biomechanical parameters have also
been studied in orthokeratology. Gonzélez-
Méijome et al. studied the correlation
between corneal response to corneal
refractive therapy and the biomechanical
properties of the cornea (25). They
found a faster response and recovery for
corneas with lower resistance. On the
other hand, besides corneal epithelium
permeability, Yeh et al. studied the corneal
biomechanical properties after CRT lens
wearing (26). Orthokeratology caused a
decreasing corneal hysteresis and corneal
resistance factor, but the changes were
not clinically significant compared with
diseased and postsurgical cases. Asian
individuals with lower baseline corneal
hysteresis responded slower to the therapy
based on early uncorrected VA and over-
refraction measurements.

There are several studies regarding
visual outcomes with orthokeratology
contact lenses. It is expected to get
reductions of myopia up -4.00 D without

complications. Koffler et al. found that they can correct myopia
up -7.00 D with CTR lenses (27). Also, all patients improved
their visual acuity without correction. They concluded that
the CRT lens is an effective modality for temporary myopic
correction for a restricted subset of myopic candidates. Those
with a spherical manifest refraction between 1.00 and 6.00 D
and up to 1.50 D of astigmatism can expect a good outcome
with these lenses.

Changes in the astigmatism with different toric
orthokeratology lens designs have been shown to be effective
in reducing astigmatism greater than 1.50 D compared the
safety and efficacy of toric versus spherical orthokeratology
lenses in moderate and high astigmatism, demonstrating
that the toric design helps to reduce lens decentration (28).

Visual outcomes have also been evaluated in children.
Walline et al. designed a COOKI study to investigate the
effects on visual quality and adverse events of orthokeratology
fitted in children(29). The conclusion was Overnight corneal
reshaping contact lenses are efficacious for young myopic
patients, and no children experienced a serious adverse event
during the study.

Advancement in lens material not only has increased the
rate at which orthokeratology can reach its maximum effect,
but also it has increased safety. The original lens material
used in orthokeratology, polymethyl methacrylate, had a
negligible oxygen transmission, causing them to be unsafe
for extended wear. The material used in today’s overnight
extended wear gas permeable lenses have a Dk value ranging
from 49 to 163, indicating high oxygen permeability and
reduced risk of infection. There has been a total of 123
instances of microbial keratitis in orthokeratology patients
reported between 1997 and 2007. Most of the reported cases
were found in East Asian children ranging in age from 9 to 15
years of age, mainly due to inappropriate lens care, patient
not following practitioner’s instructions, and continuation
of lens wear despite discomfort. Common organisms found
were Pseudomonas aeruginosa and Acanthamoeba. Another
studies found an incidence of microbial keratitis of 7.7 per
10,000 patient/year of wear, making orthokeratology wearers
only slightly more susceptible to infection than daily soft
contact lens wearers at 4.1 per 10,000 and better than 30-
day extended wear silicone hydrogel lens wearers to be 14.4
per 10,000 patient/year of wear(2). Also, the incidence of
orthokeratology is slightly less than LASIK surgery with an
incidence of 9 per 10,000 patient/year(30). Arance-Gil et al.
showed a case of microbial keratitis by Acanthamoeba in a
CRT lens wearer after having bathed in a swimming pool
that was poorly maintained(31). Another two cases of ulcers
have been described in 2005 provoked by bacterial infection,
probably due to wrong cleaning and maintenance of the
lenses (32).

It is clear that cleaning and maintenance of
orthokeratology lenses is critical for diminishing or avoiding
future ocular infection. No studies have been performed to
evaluate the best system to maintain the orthokeratology
lenses. Only there is a study compared different solutions
in CRT wearers and they concluded that patients preferred
Boston Simplus to Boston Advance with corneal reshaping
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lens wear when evaluated for comfort, unaided daytime vision,
and care and handling (33).

Corneal edema, inflammation, dry eye symptoms, corneal
staining and corneal pigmentation has been considered as
adverse events during orthokeratology contact lens wear.
Haque et al. performed a study to assess the corneal swelling
response to two myopic correction corneal refractive therapy
(CRT) lenses of varying Dk/t values, worn for a single night(19).
They found that the higher-Dk/t material caused significantly
less overnight corneal and stromal swelling than the lower-
Dk/t material, which reinforces the need to prescribe lenses
with high Dk/t for overnight wear. Neither central epithelial
thinning nor paracentral thickening are significantly affected
by Dk/t. Similar corneal swelling has been reported with other
orthokeratology designs.

The presence of a pigmented ring in the cornea of
orthokeratology wearers has attracted interest from the clinical
community because this has been reported in a significant
number of Asian patients from Hong Kong and Taiwan(34,
35). Rah et al. reported various cases in CRT wearers being
more prominent in patients with dark iris and in patients
with higher baseline refractive errors(36). They concluded
that it does not appear to affect visual acuity nor does it
appear to be adverse in nature. Also, Gonzalez-Meijome et
al. reported two cases of pigmentation ring in Caucasian
wearers, reducing the potential role of an ethnic link(37).

Regarding inflammation of the ocular surface Gonzalez-
Perez et al. (38, 39) evaluated the concentration of different
mediators of inflammation, related with dry eye after
orthokeratology, soft contact lenses in continuous-wear
basis and LASIK surgery. They found an increase of some
pro-inflammatory molecules in orthokeratology wearers,
related with the epithelial changes done by the reverse
geometry lenses. Carracedo et al. evaluated the signs and
symptoms of dry eye in CRT wearers and they did not
find that orthokeratology produced symptoms or signs
of ocular dryness, which could be a potential advantage
over soft contact lenses in terms of contact lens-induced
dryness. This increasing of inflammatory mediators in tears
of orthokeratology wearers is not clinically relevant. On
another hand, the corneal staining seems similar with gas

permeable lens in daily wear basis and
overnight orthokeratology(40). A short-
term study of the same researchers shown
improves in goblet cells density and dry
eye symptomatology in orthokeratology
wearers (41).

Finally, the severity of corneal
changes and adverse events reported
above should be evaluated in terms of
reversible capability of the therapy. It is
evident that the severity would be greater
if corneal changes by orthokeratology are
irreversible. The most important studies
about that have been performed with
CRT lenses (22), demonstrating that the
majority of corneal changes provoked by
orthokeratology lenses are reversible after
contact lens discontinuation(42).

Case 1. Diagnosis and treatment. A
14-year-old woman with myopia since
age 11, living in Madrid, Spain. She has
never worn contact lenses. She refers
poor far distance vision with frequent
changes in prescription. During her last
check-up, orthokeratology treatment was
recommended to control the myopia. Her
mother had myopia and her father was
emmetropic. There is no other relevant
systemic or ocular history.

Current refraction: OD -2.00 D VA
0.0 logMAR y Ol -1.75 D VA 0.0 logMAR.
Topography: OD: 43.00 D x 43.50 D; e
(0.42); OS: 42.80 D x 43.80 D e (0.46).
Myopia control treatment began with
orthokeratology. The parameters of fitted
lenses were (image 1): OD CRT standard
85-525-32-10.50 and OS CRT DA 83-
525/550-32-10.50. A periodic checks-up
were made during 12 months with axial
length measurement.

_—

Image 1. Fitted lenses
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Results. The evolution of high contrast
VA and axial length variation are shown
in Table 1. The comparison of the initial
topography and after 12 months is
shown in image 2. After 12 months, the

reversibility of the treatment was assessed after 1 month
without orthokeratology lenses. The axial length values did
not change. Subjective refraction after a month without
wearing the lenses was similar than baseline.

Table 1. Visual Acuity and Axial Length values

without refraction

with refraction

VA OD VA OS VA OD VA OS oD oS
baseline 0.68 0.68 0.00 0.00 25.00 24.73
n 0.30 -0.2 -0.1 -0.2 -- --
Tw -0.1 -0.1 -0.1 -0.1 - -
m -0.1 -0.2 -0.1 -0.2 25.00 24.78
3m -0.16 -0.18 -0.16 -0.18 24.96 24.78
6m -0.2 -0.1 -0.2 -0.1 24.89 24.72
12m -0.14 -0.2 -0.14 -0.2 24.94 24.78
post-treatment 0.66 0.44 -0.14 -0.14 25.02 24.86

PREVIOUS

PREVIOUS

COMPARATIVE |
Adat |

Image 2: Comparative topographies during the treatment and after treatment

Conclusions. It has been observed how
the visual acuity and refraction kept stable
during all time of wearing, as well as the
axial length, which indicates a stabilization
of a possible myopic progression. Currently,
orthokeratology is proposed as an effective
and safe myopic control treatment
compared to other pharmacological or
optical correction alternatives.

Case 2. Diagnosis and treatment.
A 15-year-old woman who wears soft

contact lenses (CL). She came to the clinic because of her
myopia since she was 10 years old and her family has myopia.
Current refraction: OD -3.00 D, OS -3.25 D ; VA RE: 0.08 LE:0.04
(LogMAR); Topography: OD: 43.8D x 44.1D e(0.67); OS: 43.7D
x 44.6D e(0.72).

Image 1 shows a centered and optimal fluorogram during
the fitting. OD CRT 8.5-550-32 -10.50 and OS CRT DA 8.5-
550&575-31-10.50.

After fitting, the insertion and removal of the lens using
an artificial tear (AT) is explained, as well as the importance
of good hygiene with the maintenance system.
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Image 3: Orthokeratology contact lenses fluorogram

Results. After 3 months, a central island pattern was
observed in the topography (Image 2). This caused a
decrease in VA, being more marked at 3 months (Table 1).
Furthermore, the Efron scores showed a central staining of
grade 2 (Image 3). The fitting of the lenses was revised to
know the origin of the central island, and it was observed

tEEReRiER

m

N NN
EETEsEELY

|
EEtEiEEsEREsEb Ny

HEET

1 NIGHT 3 MONTHS

a good fluorogram. The manipulation
was checked, observing that the patient
did not insert the lenses with tears; the
procedure of manipulation and cleaning of
the lenses was repeated to avoid possible
complications.

TRAIN

Image 4: Topographies obtained during the treatment.
Upper (OD). Lower (OS)

Table 2: Visual acuity logMAR

Without refraction

With refraction

VA OD VA OS VA OD VA OS
baseline 0.9 0.9 0.08 0.04
TN 0.3 0.1 0.00 0.00
1w 0.00 0.00 0.00 0.00
™ 0.1 0.04 0.1 0.04
3M 0.1 0.2 0.1 0.2
6M 0.00 0.08 0.00 0.08
12M 0.3 0.7 0.1 0.1
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Conclusions. When a central island is
observed, it may be due to an excessive
central sagitta or it may be caused by a
central corneal staining by adherence of
the lens, so we must know what the origin
is. For the insertion and removal of the
OK contact lens, it is important to use
artificial tears to reduce corneal staining
and future complications associated with
it. Therefore, if the central island persists
due to not comply with guidelines, the
practitioner should discontinue the
treatment to avoid further complications.

Image 5: Central corneal staining
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