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ABSTRACT

BACKGROUND: A thorough analysis of both optical and anatomical properties of the cornea in patients after anterior radial
keratotomy is important in choosing the optical power of an intraocular lens in the surgical treatment of cataracts and other
types of optical correction. Improving the classification of postkeratotomic corneal deformity is crucial in modern ophthalmology
due to its diverse clinical presentation.

AIM: To develop an automated classification system for postkeratotomic corneal deformity using machine learning and artificial
neural networks based on the analysis of topographic maps of the cornea.

MATERIALS AND METHODS: Depersonalized data from medical records of 250 patients aged 46—76 (mean, 59.63+5.95) years
were analyzed. Moreover, 500 topographic maps of the anterior and posterior surfaces of the cornea were analyzed, and three
stages of machine learning for postkeratotomic corneal deformity classification were performed.

RESULTS: Stage |, which involved topography analysis of the anterior and posterior surfaces of the cornea, allowed for the
measurement of anterior and posterior corneal elevation in three ring-shaped zones. At stage Il, a direct distribution neural
network was selected and created during deep machine learning. Eight auxiliary parameters describing the shape of the
anterior and posterior surfaces of the cornea were established. In Stage Ill, classification algorithms for postkeratotomic
corneal deformity were developed based on the test-to-training sample ratio, which ranged from 75% to 91%.

CONCLUSION: The proposed artificial neural network classifies of postkeratotomic corneal deformity types with an accuracy
of 91%. The potential for further improving the training quality of this artificial neural network has been established. Neural
network algorithms can become a useful tool for the automatic classification of postkeratotomic corneal deformity in patients
after radial keratotomy.
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AHHOTALIUA

06ocHoBaHMe. TLiaTeNbHBIA aHaIM3 KaK ONTUYECKMX, TaK M aHaTOMUYECKUX CBOWCTB POrOBULbI Y MALMEHTOB Moc/e nepe-
HeCEHHOW nepefiHeN paauanbHoi KepatoToMun npuobpeTtaeT ocoboe 3HaueHKe B BbIGOpe OMTUYECKOW CUITbl UHTPAOKYISPHOM
JIMH3bI NPU XMPYPrUYECKOM JIEYEHUM KaTapaKTbl U ApYrux BULAX OMTUYECKOM KOppeKLuW. BapnabenbHocTb KIMHUYECKOI Kap-
TUHbI NOCTKEPATOTOMMYECKOMN fedopMaLmm onpefenseT HeobxoaMMocTb pa3paboTky eé KnaccUdUKaLmmM 1 SBNSIETCSA BaXKHOM
3ajiayei coBpeMeHHOI ohTanbMoorum.

Llenb — pa3paboTaTb aBTOMaTU3MUPOBaHHYH CUCTEMY KilacCUUKALMM NOCTKEPaTOTOMUYECKOW AedopMaLmM poroBuLibl C UC-
Mo/ib30BaHNEM MaLLMHHOTO 06Y4eHUs U UCKYCCTBEHHOM HEPOHHOM CETU Ha OCHOBE aHanM3a YUCNIEHHBbIX 3HaYeHWii Tonorpa-
(UYECKUX KapT poroBuLbl.

Marepuansl u MeToabl. B KauecTBe MaTepnana Ucnosb3oBanMch 00e3NMYeHHbIe Pe3yNbTaThl aHaIN3a MeULMHCKON JOKY-
MeHTauum 250 nauueHToB B Bo3pacTe OT 46 [0 76 net (cpenHuii BospacT — 59,63+5,95 ropaa). MpoeenéH aHanus 500 Kapt
penbed-Tonorpadun nepefHeit 1 3afHei NOBEPXHOCTEN POrOBULLI M 3 3Tana MaLUMHHOTO 0byyeHMs KnaccuduKaumum nocr-
KepaToToMWYecKoin AedopMaLmu.

Pe3synbTartsl. | 3Tan — aHanu3 penbed-Tonorpadmmn nepeaHen u 3agHel NOBEPXHOCTEN POrOBMLbI — MO3BOAMA 3aUKCUpPO-
BaTb YMC/IEHHbIE 3HAYEHWUSA 3/1EBALMM NepefiHel 1 3afHel NOBEPXHOCTM POroBULbI B TPEX KOMbLEBUAHBIX 30Hax. Ha Il atane
B X0A4e rnyboKoro MalumHHoro obydyeHus bbina BblbpaHa M co3faHa HEMpOCeTb MPAMOr0 PacrpocTpaHeHUs. YCTaHOBNEHbI
8 BcnoMorartenbHbIX MapaMeTpoB, ONMCLIBAOLWMX GOpMy nepefHen M 3agHen nosepxHocTei porosuupl. |l 3Tan conpoBo-
XAancs noayy4eHWeM anropuTtMOoB KnaccuuKaLmm NoCTKepaToTOMUYECKON AedopMaLMM poroBuLbl B 3aBUCUMOCTM OT COOT-
HOLLIEHMS TeCTOBOM W 0ByyatoLLeii BbIGOPOK, KoTopoe BapbupoBaso oT 75 fo 91%.

3akuioyeHme. PaspaboTaHa UCKYCCTBEHHAs HeMpOHHas CeTb, YCMELLHO peLualollas 3aAady KiaccuduKaLmm TMNoB nocTkepa-
TOTOMUYECKOW AedopMauun poroBuLbl € To4HOCTbI0 91%. YcTaHoBNEH moTeHUMan Ans fanbHeNLero yyylleHns KayecTBa
00y4eHNs faHHO HEMPOHHO ceT. [IpUMeHeHWe anropUTMOB UCKYCCTBEHHOM HEMPOHHOM CETU MOKET CTaTb NOJIe3HbIM UH-
CTPYMEHTOM aBTOMATMYECKOW KNaccupUKaLMM NOCTKepaTOTOMUYECKOW AedopMaLmMv pOroBuLbl y MaLMEHTOB, NEPEHECLLUMX
paHee pagnanbHy KepaToToMMIO.

KnioueBble cnoBa: nepefHAs pagvanbHas KepaTOTOMMS; WUCKYCCTBEHHbIA WHTEIEKT; MalluMHHoe 0byueHue; penbed-
Tonorpacus poroBuLbl.
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