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CPABHUTEJIbHAS OILIEHKA TUHAMUMKUN COEPUYECKOI ABEPPAIIN
ITPU KOPPEKIINU THUIIEPMETPOIINN METOJAMM JIASUK
N JIASEPHOU TEPMOKEPATOIIVIACTUKUA (JITK)

Anekcannp Bukroposuu JIOTA, Mpuna Aandpenosna MYIIIKOBA,
I'ammna ®@enoposna KAYAJIMHA, Enena Baamumuposna MTBAHOBA

OI'Y MHTK «Mukpoxupypeus eaaza» umenu akademuxa C.H. @Pedoposa Pocmedomexnoroeuu

127486, e. Mockea, beckyonukoseckuii 6yaveap, 594

OneHeHbl 0COOCHHOCTH AWHAMMKHU chepruecKoil abeppallui IMpH KoppeKiuu rurepMmerpormu metomamu JIASUK
U JIa3epHOil TepMokepaToriacTuku. [lox HabmoaeHWeM Haxoawioch 32 manueHTa (49 rnas3) ¢ HayalbHOUW rurepme-
Tponiueit ot 1,5 mo 4,0 anrp B Bo3pacte oT 35 mo 45 net. IlepByto rpynmy coctaBuwimn 14 nmaumenToB (22 riasa), omne-
pupoBaHHbIX MeTonoM JIASMK (y1azepHbIil MHTPACTPOMAJIbHBIN KepaTOMUJIE3), CPEeAHsSl CTENIeHb TMIIEPMETPOITUU 10
omnepauun — 2,6 + 0,27 nnrp. Bo Bropyto rpynny Bouuiu 18 manueHtoB (27 ry1a3), OonepupoBaHHBIX MO TEXHOJOTUU
nazepHoii TepMokeparoriactuku (JITK), cpennsis creneHp runepMerponuu ao omnepamuu — 1,46 £ 0,03 antp. Ilo-
cie onepauuu JIASUK uHaynupoBaauch adeppaliii BBICLIMX MOPSIAKOB, B OCHOBHOM OTpMlaTe/bHasl chepudeckas
abeppalms, ¢ BRICOKOU Koppenauuein co creneHbio abasunu. [locne JITK munyumpoBanuchk abeppanum 6e3 ocoboid
cuctematuku. Ilocie texHomnoruu JIASUK orpunatensHas cepudeckas abeppalivsi KOMIICHCUPYETCs C OTPULIATE]Ib-
HBIM JedOKyCcOM, a TakxKe MPOU3BOAUT MYIbTUMDOKAIbHBINA 3(hdeKT ¢ pa3HUIleld onTUYeCKOi cubl B 1,5 AnTp, 4TO

VAydIIaeT 3peHue BOJIM3HU.

Kiouessie cioBa: runepmerpontuyeckuit JA3UK, nazepHas trepmokeparoruiactuka (JITK), chepu-
yeckas abeppauus, n1edoKyc, MyIbTU(POKaIbHBINA 3DPEKT.

OnTuyeckue nedheKThl 4YeJIOBeYeCKOro rIjiaza —
abeppallMy — 3HAYUTEIBHO BJIUSIOT HAa OCTPOTY M Ka-
YECTBO 3PEHMUSI, MCKaxas U Aejias HeYeTKUM M300pa-
KeHne Ha cetdaTtke [1]. OTMedyeHO, YTO ¢ BO3pPAacTOM
KOJIMYECTBO abeppalivii yBeJMUMBAIOTCS, a B TIEPUOTT
ot 30 1o 60 seT — yaBaMBaeTcs, TaK KaK CO BpeMEHEM
9JJACTUYHOCTh U MPO3PAYHOCTh XPYCTAIUKA YMEHb-
1IAETCs, U OH MepecTaeT KOMIIEHCUPOBaTh abeppalvu
poroBulibl [2]. U3BecTHO, 4TO mocie pedpaKIMOHHBIX
ornepauyii MHIYUUPYIOTCS pa3uyHble TUIbI ONTUYE-
ckMx abeppalluii BBICIIMX TOPSIKOB, YTO BIUSIET Ha
KauecTBO 3peHus1 [3]. MHTepecHO OTMETUTh M TOT
¢dakT, yTo chepruueckas adeppaiys MOXeT YJIydllaTh
3puTeIbHBIE (DYHKIMY TPU paboTe IJlaza Ha pasind-
HBIX pacCcTOSHUIX [4].

B MHTK «Mukpoxupyprusi Trjiaza» MM. akaj.
C.H. ®enopoBa aas KOppeKLUU TUIIEPMETPONTUU U3
KepaTtopedpaklIMOHHBIX ONepalyii UCIONb3YIOT 1Ba
merona: JIASWK (j1azepHbIil MIHTPaCTPOMAaJIbHBINA Ke-
paromwie3) u JITK (1azepHasi TepMOKepaToriacTu-
ka). TexHosorus J1a3epHOTO BO3JAEUCTBUSI HA POTO-
BUILy pa3inyaeTcs, MO3TOMY IMPEACTaBIsIET OOJBIION
WHTEPEC MCcClieJ0BaHNEe KauecTBa ONTUKHU TJia3a Tocie
MPOBENECHNS TaHHBIX OIepaInid.

Lenpb vccnenoBaHus — U3yYUTh JUHAMUKY cepu-
YecKOU abeppaliuy Mpu KOPPEeKIMU TUIIEPMETPONUr
merogamu JIASUK u JITK u oueHuTh ee croco0-
HOCTb BJIMSITb HA KauecTBO 3pEeHUSI.

Marepuan 4 METOIbI

IMon HammMm HaOIIOAEHUEM HaXOAWIOCHh 32 maiu-
eHTa (49 rna3) ¢ HavalbHOU TuUmepmeTponueit ot 1,5
1o 4,0 nnTp B Bo3pacTte oT 35 mo 45 jeT, co CpoKoM
HaOmoneHys 10 1 roma mocie onepauunu, pedpakims
meJIy — 3MMeTponus. BceM mammeHTaM o0 M ITOCiie
orepauyu, KpoMme CTaHAapTHBIX METOJO0B 00ciieno-
BaHMS, IPOBOIMIM KEPaTOTOIIOrpauio POrOBULBI U
aHaJIn3 BOJIHOBOTO (PpOHTA BCETO ONTUYECKOTO TpaK-
Ta mia3a. Chepruueckyo abeppalvio onpenesuii 6e3
uukiorieruu Ha mipudbope OPD-Scan ARK-10000
(NIDEK, {Anonust). [nsg onpeneaeHus: BAUSHUS
chepuyecKkoil abeppallii Ha CBOWMCTBA 3pCHUST BHI-
TTOJTHSUTA KOMITBIOTEPHOE MOAEIUPOBAHUE TTPOXOKIIEe-
HUs BOJHOBOTO (hbpoHTa 4yepe3 ria3. CTaTUCTUIECKUe
M MaTeMaTU4YeCKWe pacueThl MPOU3BOAMINCH C HC-
mojib3oBaHueM mporpamMmbl Excel MO, a takke Ia-
keta ROOT, BeIUMCIIsSIIM cpegHee apupMeTnIecKoe 1
oluoOKy cpeaHero (M £ m).

IlepByto rpynimy cocraBunu 14 nanuveHTtos (22 ria-
3a), omepupoBaHHbIXx MetogoM JIASMK, mo craH-
JApPTHOW TEXHOJOTUM HAa 3KCUMEPHOU YCTaHOBKE
«Mukpockan» (Poccus) ¢ dopmupyiolieii cucremoi
THIIa JieTarolero IsitHa auamerpoMm 0,7 mM. B mipo-
mmecce orepalni MCIOoIb30Baanu KepatoM Zyoptix XP
(CIHA). CpenHsisa TUIEPMETPONUS OO OINEpalluvl —
2,6 £ 0,27 nnrp. MaxkcuMajbHO KOppUTrMpyemas
octpora 3peHus cocrapisuia 0,93 + 0,04. CpenHee 3Ha-
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yeHHe cdepruueckoil abeppaluu A0 OIepanuu ObUIO
0,14 = 0,04. Bo BTOpYylo rpynity Bouwid 18 marmeH-
ToB (27 T1Ma3), onepupoBaHHBIX 1Mo TexHONMornM JITK
Ha OTEYECTBECHHOM ma3epHOil ycTtaHoBKe «OKO-1».
Koarynsatbel HaHOCUIIUCH IO 2 OKPYXHOCTSIM ITHaMe-
TpoM 6,0 1 7,0 MM B LIIaXMATHOM ITOPSIAKE C SHEPIH-
et 160 m/Ix. Wcnonb3oBaau mHGpaKpacHLIi jazep
C JUIMHOW BOJIHBI 2,12 MKM, BpeMEHEM BO3ICHCTBUS
0,5 c. CpenHsig cTeneHb TMIIEPMETPOINU O Olepa-
uun 6eia 1,46 = 0,03 mnTp, MakCUMaabHO KOPPH-
rupyemMass ocrpora 3peHus — 0,96 + 0,01, cpenHee
3HadyeHue cepuyeckoit adeppauuu — 0,11 = 0,03.

Pe3yabTaTni

IMocme omepammm JIASUK chepuueckas abep-
palusl yBEIWUYMJIACh IO aOCOTIOTHOMY 3HAYEHUIO C
0,14 + 0,04 oo 0,27 £ 0,04 1 moMeHsIa CBOI 3HaK
Ha mnpoTuBomnojoxHbiii. Ilocine texHomoruu JITK
chepuueckass abeppaliiss HE3HAYMTEILHO BO3poOCia
¢ 0,11 £ 0,03 go 0,14 £ 0,02. ITocne JIABUK or-
MeuYeHa BBICOKasl CTETNEHb KOPPEISIIIUA MEXITy Be-
JIMYMHON KOPPEKUHUM TUIEPMETPONMM U 3HAYCHUEM
oTpulIaTeIbHON chepruueckoli abeppauuu (koadhbu-
mueHT Koppenssuu [Mupcona r = 0,40, p < 0,05), a
nocie JITK koppeasimst IMpakTUIECKN OTCYTCTBYET
(r = 0,17). 3aBUCUMOCTb M3MEHEHMSI ChepUIeCKOi
abeppallui OT BEJIWYMHBI KOPPEKILUU TUIEPMETPO-
MU TIpeAcTaBicHa Ha pucyHke 1. BumHo, uTo mocie
onepamun JIASUK chepuyeckas abeppamust cTaHO-
BUTCS OTPUILIATEILHOM M BO3pacTaeT 110 aOCOIOTHOMY
3HAUEHUIO C YBEJIMYEHUEM CTEIEHU TMIIEPMETPOITUHU.
ITocne JITK BbIsIBIeHA TpsiMasi KOPpeasuus — 4YeM
BBIIIIE CTENeHb HAYaJbHON THUIEPMETPOINU, TEeM
Oosbllie 3HaUYeHUE chepryuecKoil abeppalum.

Ha pucynke 2 mpencraBieHa 3aBUCMMOCTh chepu-
YecKoil abeppaiuu ot aedoKyca 110 CpeaHeMy 3Hade-
HUIO B 00€UX TpymIax mocjie orepaunuu. BugHo, 4yTo
nocie onepaunu JJASUK dyem mMeHble nedoKyc, TeM
MEHbIIIe 3HauYeHue cdepuueckoil adeppanuu. Ilocie
JITK — 4yem OoJbllie cpeaHee 3HadYeHHE AedoKyca,
TeM MeHbllle chepuueckast abeppaius.

B JIABHK
JITK

Cipepuueckan abeppauns

4 5
Bemiunna THOEPMETPONHH

0 ] = 3

Puc. 1. Uzmenenue cghepuueckoui abeppayuu
6 3AGUCUMOCIU OM 8eAUMUNbI KOPPEKYUU
eunepmemponuu nocae onepayuii JTA3UK u JITK
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PesynbraThl KOMIBIOTEPHOTO MOAEIUPOBAHMS JUIS
ornpeseneHusl BIMSIHUS chepruueckoi abeppaliud Ha
ONTUYECKYI0 CUCTEMY IJla3a NpeJCTaBiIeHbl Ha pH-
cynke 3. HamMu paccMOTpeHO pacnpocTpaHEeHHE CBe-
TOBBIX JIydyeil uyepe3 MoJesb YIPOIIEHHOro Ijia3a ¢
(OKYCHBIM paccTOSTHUEM B 22,5 MM M ONTHUYECKOM
cuwioii 44 antp. YepHoil TOPU3OHTAIBHOI JIMHHUEH
MoKa3aH BOJHOBOW (DpOHT, chopMUpPOBaHHBIN Cpaszy
TocJie TIPOXOXIEHUs Jydeld 4yepe3 poroBully. Pamu-
yC 3paykKa yKa3aH B OTHOCUTEJbHBIX eIUHUIAX (TIpU
arreptype 6 MM). JIyun cBeTa, KOTOpBIE TIPENCTABIIEHbI
Pa3HOILIBETHBIMU BEPTUKAIbHO-HAKJIOHHBIMU JIMHUSI-
MM, TEPECEKAIOT 3payoK Ha Pa3HOM PacCTOSIHUU OT
HeHTpa 1 GOKYCHUPYIOTCS Ha paccTrossanu 22,5 mm. Ha
puc. 36 Touka (OKYyCUPOBKH Jydell m3o0paxkeHa Ipu
OosbllieM MacIlTaoe.

Ha puc. 3B n306paxkeHb! JIy4d BOJIHOBOTO (ppoHTa,
MOJy4eHHbIe MPU HaJOXXEeHUW Ha porosully (3a) ot-
punateabHoro nedokyca BeauunHoi 1,0. B pesynbra-
Te (pOKyCHOE pacCTOsIHME yBeauuyuBaeTcs Ha 1,1 M.
DTO COOTBETCTBOBAIO U3MEHEHUIO ONMTUYECKOM CHUJIbI
Ha 2,3 anTp.

Pucynok 3r aHasoruueH pucyHky 3B C TeM OTJIUYU-
€M, YTO BMECTO OTpHUIIATEJbHOIO JedoKyca HaIOXeH
MOJIOXUTENbHBIN nedokyc BeanuuHoi 1,0. B pesyib-
TaTe (pOKyCcHOE pacCTOsIHUE YMEHbIIIAeTCs MPUOIU3U-
TeabHO Ha 1,1 MM.

Ha pucynke 31 u3o6paxeHo pacrpocTpaHeHuUe JIy-
yeil BOJIHOBOTO (hpoHTa uepe3 I1a3 (3a), Ha KOTOPbIi
HajlokeHa cdepuyeckas abeppaiysi C TOJYYEHHbBIM
Hamu Koapduumentom llepHuke 0,27. BumHo, yTo
JIYYM U3 ULEHTPAJbHON 30HBI TEepeceKaroTcsl OJIKe
(Muonmyeckuii 3¢dexT), a ¢ nepudepun — Aanablile.
CyMMapHasi pa3HMla PacCTOSIHUS MEXIY KpalHUMU
TOYKaMMU TiepecevyeHust coctapisieT okoso 0,7 MM, 9TO
MPUOIUZUTESBHO COOTBETCTBYET pasHulie B 1,5 anTp.

O0cyxaenue

Kak oTmeuaetcst B iutepaType, YeM Bbllle CTeTIeHb
KOPPEKILUM TUMEPMETPOIIMU, TEM BbIlIe aOCOTIOTHOE
3HaueHue cdepuueckoin abeppauuu [3, 5]. Kpome
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Puc. 2. 3asucumocmso cghepuueckoii abeppayuu
om degpokyca nocae onepavyuii JIASUK u JITK
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Puc. 3. Mooeauposarue eausanus

cpepuuneckoil abeppayuu

Ha onmu4eckyro cucmemy
enasa

TOrO, BCe IJ1a3a y MalUeHTOB C TUIIEPMETPOIrei pe-
COMOIMUYECKOTO BO3pacTa MMEIOT TOJIOXKUTEIbHYIO
chepuyeckyro abeppauuio [5], 3TO MOATBEPXKIACTCS
¥ HammMu uccienoBanusMu. ITocie JIASUK chepu-
yeckast abeppauus B 100 % ciaydaeB MOMeHsIa CBOM
3HAaK U CTaja OTPULIATEJIbHOM, a TaKKe BO3pociia B
2 paza 1o abCcoJIIOTHOMY 3HaueHuo. B aToil rpyrmme
OTMEUYEeHa BBICOKAsl CTEMEeHb KOPPEJISIINU MEXIy CTe-
TeHbIO TUIIEPMETPONMU U 3HAYEHUEM OTpULIATe/Ib-
HoOI cpepruueckoit abeppaumu. M3 atoro cienyer, 94To
cepuueckas abeppaliusg UHAYLIMPOBAIACH C OIpee-
JICHHOW CHCTeMaTHKOli, B 3aBUCMMOCTHU OT BEJIMUMHbI
BO3IeiCTBHA Jazepa [6]. DTo CBSI3aHO C TEXHOJIOTHEH
JIASBUK mpu KoppeKuuy rumnepMmeTponuu. Tak Kak
Jlazep OKa3bIBaeT CUCTEMaTUYeCKOe, CUMMETPUYHO-
KpYroBoe Bo3lelicTBHE 1O Meprdepur pOroBUIIbI, TO,
TMOMUMO M3MeHEeHUsI nedoKyca, TAKXKe CUIbHO U3Me-
HSIET 3HaUYeHUEe chepudecKoil abeppalinu.

Bo BTOpOI1 rpyrimne momoOHBIX 3aKOHOMEPHOCTEM
He Habmomanoch, cepuieckass adbeppaiusi WHIYILHA-
poBasiach 6e3 xapakTepHoil cucrtematuku. U3 storo
caenyet, yto JITK mo3BosSET yBEJIMYUTb KPUBU3HY
POTOBHIIBI 0OJie€ €CTeCTBEHHBIM 00pa3oM, U3MEHSS
nedokyc mpakTuyecku 6e3 BHeceHUs: chepuyecKoro
KOMITOHEHTa. Y 3TUX NMalMeHTOB Mbl OTMETWJIU, YTO
yeM MeHbllle 3HaueHue aedokyca, TeM HUXe OCcTpoTa
3peHust BOaM3U. Takasi 3aKOHOMEPHOCTh, IO HallleMy
MHEHMUIO, SIBJIIeTCST (PU3MOJIOTHMUECKO (Ta0JI.).

ITocne omepaunu JIASUK, Hampotus, yeM MEHb-
e 3HayeHue nedokyca, TeM OCTPOTa 3peHMST BOIM3U
BBIIE, YTO KaXETCs MapajoKcalbHbIM. DTO 0OBsiC-

HSETCS 3HAYUTEIbHBIM OTPHUIIATENIbHBIM 3HAYeHUEM
chepuyeckoil abeppaluy, WHIYUMPOBAHHOW IIpU
texnonorun JIASUK, n ee 3aBUCHUMOCTBIO OT medo-
Kyca (puc. 2). IlpoBemeHHOEe MaTeMaTU4YECKOE MO-
JIeJIMpOBaHUe BIMSHMSI chepruecKoil abeppaluu Ha
U3MEHEHUE BOJHOBOTO (DpOHTAa IMOKAa3ajo, 4TO OT-
punateabHas cdepuyeckas abeppalivsi B LIEHTpaTb-
HOU 30HE POTOBUIIbI YBEJIMYMBAECT €€ KPUBU3HY MU
JIENCTBYET KaK CUJIBHBIM TOJOXUTEIBHBIN AedOoKycC,
a Ha nepudepun, HA0OOPOT, YMEHBIIIAET KPUBMU3HY.
Takum oOpa3om, CUIbHASI OTpHUIIaTeIbHAsI abeppalns
HUBEJIMPYET <«BPEOHOE» JMEHCTBHE OTPULIATEIHHOIO
nedokyca. IIporcXomuT M3BECTHBIN W3 JIUTEPaTyphl
TaK Ha3blBaeMbIil OanaHC abeppauuii [7].

M3 pabor [8, 9] Takke u3BeCTHO, yTO OOJBIIEE
3HAUCHUE OTPHULATEJIbHOI cdeprudyecKoil adbeppaluu
JIOJKHO TIPUBOJUTH K YIYUIIIEHUIO CYMEPEYHOTO 3pe-
Hus. Tak kak nocne onepauuu JIASUK uzmepeHHoe
HaMM cpelHee 3HadeHHe cdepuueckoil adbeppalluu
cocraBmio —0,27 £ 0,04, To, COIrIaCHO MOHEIUPO-
BaHMIO, 3TO SKBMBAJCHTHO WM3MEHEHMIO BEJIMYMHBI
OITUYECKON CWJIBI B IIEHTpPE Ia3a MPUOIM3UTEIHLHO
Ha +0,7, a Ha mepudepun — Ha 0,8 mnTp. Cremosa-
TEJIbHO, CyMMapHasl ICeBI0aKKOMOAMPYIOIIAs pa3HU-
a coctaBUT okoJjio 1,5 anrp. Ilpu sspKoM ocBellieHUHU
y MALMEHTOB JAHHOI TPYIIIbI B IPOSLIUPOBAHUM HU30-
OpaXkeHUsT Ha CeTYaTKy Ijla3a y4acTBYET TOJIbKO IIEH-
TpajbHasl 4acTh POTOBUIIBI C OOJIbIIEH ONTUYECKOU
CUJION, UTO 00jerdyaeT padoTry Ha OJM3KOM pPacCTos-
HuU. B Me3ommueckux yCIOBUSX TPU pacIIMpPeHUU
3payka Ha CeTYaTKy IJla3a TakKXkKe IMPOELMPYETCs M30-

Tabauua

3HaueHuss ocmpomol 3peHust 60au3u 041 3Havenul degoxyca om —3,0 do —1,0
u om —1,0 do 0 nocae onepayuii IASUK u JITK (M = m)

Octpora 3peHus
Hedoxkyc JlocToBepHOCTDh pa3anuuii p
JIABUK JTK
Ot —3,0 10 —1,0 0,41 £ 0,08 0,16 £ 0,03 <0,01
Or—1,0 10 0 0,16 £ 0,05 0,34 £ 0,06 < 0,05
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OpaxeHue ¢ mepudeprun poroBUIIbI C MEHbBIIIEH OITH-
YeCKOW CUJION, UYTO, BEPOSITHO, ITO3BOJISIET ITAIlleHTaM
nocite JIASVK B cymMepKu Jiydilie BUAETh BOAJIb.

BoiBoabI

1. ITpu texnonoruu JIAZUK, kpome KoppeKuuu
necokyca, MPOUCXOAUT UM3MEHEHUE ChepuIecKoi
abeppallny, KOTOpas yBEJIMYMBAeTCsI B 2 pa3a U B
100 % crmy4aeB CTAaHOBUTCS OTPUIIATSIIHHOM.

2. Texnonorusa JITK mo3BosseT u3aMeHsATh aedo-
Kyc 0e3 CMCTeMaTUIeCKOTO M3MEHEHUS C(peprIecKOn
abeppaluu.

3. Mocne JIASUK umHayuupoBaHHasl OTpULIATE/Ib-
Has ceprueckas abeppalisi KOMIIEHCUPYETCSI OTPU-
LATeJIbHBIM 1e(POKYCOM, a TakKKe IPOU3BOAUT MYJIb-
TH(POKATBHBIN 3(PPEKT ¢ pa3sHUTICH ONITUYECKOM CUITBI
B 1,5 nnTp, 4TO yaydiuaet 3peHue BOJIM3M.
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COMPARATIVE EVALUATION OF SPHERICAL ABERRATION DYNAMICS

IN HYPEROPIA CORRECTION BY LASIK

AND LASER THERMOKERATOPLASTY (LTK) METHODS
Alexander Viktorovich DOGA, Irina Al'fredovnha MUSHKOVA, Galina Fedorovnha KACHALINA, Elena

Vladimirovna IVANOVA

The S. Fyodorov Eye Microsurgery Federal State Institution

127486, Moscow, Beskudnikovsky Blvd., 59a

Features of the spherical aberration dynamics after hyperopic LASIK and Laser thermokeratoplasty (LTK) are evaluated.
32 patients (49 eyes) with initial hyperopia from 1,5 to 4,0 D aged 35 to 45 years have been examined. The first group
was composed of 14 patients, 22 eyes, with mean hyperopia 2,6 £ 0,27 diopters underwent LASIK. The second group was
composed of 18 patients, 27 eyes, with mean hyperopia 1,46 = 0,03 diopters underwent LTK. The higher order of aberration
was induced after LASIK, generally, as a negative spherical aberration, correlated with the ablation degree. After LTK
aberrations were induced without special systematization. After LASIK the negative spherical aberration compensated with
negative defocus and improved the near vision and also created a multifocal effect with a 1.5 D optical power difference.

Key words: hyperopic LASIK, Laser thermokeratoplasty (LTK), spherical aberration, defocus,

multifocal effect.
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