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AHHOTaUuA. AKTYyaNnbHOCTb. DKTa3nio pa3gensaioT Ha iBE KaTeropuu: NepBUYHYto 1 BTopuuHyto. Cpean cneunduryecknx popm KepaTak-
Ta3ni MOXXHO BbIAENVTb NEPEfHUIA U UCTUHHBIN KepaTokoHyc (VKK), n 3agHuin kepaTtokoHyc (3KK). Cpean rnasHbix 3aboneBaHuii, Kaca-
IOLMXCA POrOBULibl, MPUMEPHO 25% COCTaBNAT KepPaTO3KTa3nm, KOTOpble ABNATCA OCHOBHOWN NPUUYNHON YXYALIEHWA 3PDEHUSA 1 CNENOTbI.
MNcToHueHre 1 n3meHeHre GopMbl POroBuMLbl MOTyT 6bITb Bbi3BaHbl HECKONbKMMUN GaKTopaMu, TakKMMKM Kak paHee HeAnarHOCTMPOBaHHbIN
KepaTOKOHYC, CeMelHbI aHaMHe3, MOBTOPHbIE KePaTOTOMUW, BOCNanuTenbHble 3a6oneBaHnA 1 TPaBMbl POroBuLibl. [10 MHEHMIO Pa3fINYHbIX
aBTOPOB, 3KTa3us POroBULibl ABNIAETCA MHOTOGAKTOPHbIM 3a60neBaHMeEM. YCTaHOBNEHA CBA3b KEPATOKOHYCa C TaKUMI ay TOMMMYHHbIMY 3a-
60neBaHUSAMU, YTO MPUBENO K CO3aHMNI0 IMMYHOJNIOTMYECKon Teopun. Hapamy ¢ 3Tim CyLlecTByeT Tak»Ke Teopus SK30reHHOM TPpaBMbl, CBS-
3aHHaA C HOLLEHMEM eCTKNX KOHTAKTHbIX JIVH3 1 MOCTOSHHbBIM MOTUPAHMEM a3 pyKamu, YTo BbiABNAETCA Y 22% 06CnefoBaHHbIX 60NbHbIX
¢ KepaTokoHycom. Lienb nccnepgoBaHma. MNokasaTb BbICOKYIO YacTOTY KepPaTO3KTa3uil y MOAPOCTKOB 1 JIML, MOJIOAOr0 BO3pacTa, KOTOPbIN
NPOrpeccnpyeT C Pe3KUM CHUXKEeHeM OCTPOTbl 3peHusa. MaTepuan n metogbl. 1A ANarHOCTMKIN KepaToaKTas3nm Ncnonb3yetca opTanbmo-
meTpus, abbepomeTpus, ynbTpa3ByKoBasa KepaTonaxmmeTpus, onTuyeckasa KorepeHTHas Tomorpadus. Pesynbratbl n 3aknioueHue. B cta-
Tbe NpeACTaBNeH aHanu3 AaHHbIX IUTEPaTYpPbl MO BMAAM KepaTosKTasuil. MpeactaBneHbl sTuonornyeckne Gpaktopsbl, Knaccupunkaumsa, na-
ToreHes KepaToKoHyca. [oka3aHa Heo6X0ANMOCTb AaNibHENLLUX Pa3PAabOTOK B NiaHe paHHeN ANAarHOCTUKY U NleYeHrs JaHHOW NaToNoruu.
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ADVANCED OPTHALMOLOGY

Annotatsiya. Dolzarbligi. Ektaziya ikki toifaga bo'linadi: asosiy va ikkilamchi. Keratektaziyaning o'ziga xos shakllari orasida oldingi yoki
haqiqiy keratokonus (HKK) va orga keratokonus (OKK)ni ajratish mumkin. Shox pardaga ta'sir qiluvchi ko'z kasalliklari orasida taxminan 25%
keratoektaziyalar bo'lib, ular ko'rishning buzilishi va ko'rlikning asosiy sababidir. Shox pardaning yupgalashishi va shakli o’zgarishiga bir
gancha omillar sabab bo'lishi mumkin, masalan, ilgari aniglanmagan keratokonus, oilaviy anamnes, takroriy keratotomiyalar, yallig'lanish
kasalliklari va shox pardaning shikastlanishi. Turli mualliflarning fikriga ko'ra, shox parda ektaziyasi multifaktorial kasallikdir. Keratokonus
va bunday autoimmun kasalliklar o'rtasida bog'liglik o'rnatildi, bu esa immunologik nazariyani yaratishga olib keldi. Shu bilan birga, gattiq
kontaktli linzalarni tagish va ko'zlarni doimiy ravishda qo’llar bilan ishqalash bilan bog'liq ekzogen travma nazariyasi ham mavjud bo'lib,
bu keratokonusli tekshirilgan bemorlarning 22 foizida aniglangan. Tadqiqotning magqsadi. Ko'rish qobiliyatining keskin pasayishi bilan
rivojlanadigan o'smirlar va yoshlarda keratoektaziya kasalligi ko'pligini ko'rsatish edi. Materiallar va usullar. Oftalmometriya, abberometri-
ya, ultratovushli keratopaximetriya, optik koherens tomografiya keratektomiyani diagnostika gilishda ishlatiladi. Natijalar va xulosa. Ma-
golada keratoektaziya turlari bo'yicha adabiyotlar ma’lumotlari tahlili keltirilgan. Etiologik omillar, klassifikatsiya, keratokonus patogenezi
keltirilgan. Ushbu patologiyani erta tashxislash va davolash bo'yicha yanada rivojlanish zarurati ko'rsatiladi.
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KERATOECTASIAS: EPIDEMIOLOGY, PATHOGENESIS, CLASSIFICATION, CLINICAL PRESENTATION
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Annotation. Relevance. Ectasia is divided into two categories: primary and secondary. Among the specific forms of keratectasia, one
can distinguish anterior or true keratoconus (AKC) and posterior keratoconus (PKC). Among eye diseases affecting the cornea, approximate-
ly 25% are keratectasias, which are the leading cause of visual impairment and blindness. Thinning and change in shape of the cornea can
be caused by several factors, such as previously undiagnosed keratoconus, family history, repeated keratotomies, inflammatory diseases
and corneal trauma. According to various authors, corneal ectasia is a multifactorial disease. A connection between keratoconus and such
autoimmune diseases has been established, which has led to the creation of an immunological theory. In addition, there is also a theory
of exogenous trauma associated with wearing hard contact lenses and constant rubbing of the eyes with hands, which is found in 22% of
examined patients with keratoconus. Purpose of the study. Of the study was to show a high incidence of keratoectasia in adolescents and
young adults, which progresses with a sharp decrease in visual acuity. Material and methods. Ophthalmometry, abberometry, ultrasound
keratopachymetry, optical coherence tomography is used to diagnose keratectomy. Results and conclusion. The article presents an analy-
sis of the literature data on the types of keratoectasias. Etiological factors, classification, pathogenesis of keratoconus is presented. The need

for further development in terms of early diagnosis and treatment of this pathology is shown.
Key words: keratoectasia, keratoconus, keratoglobus, keratotorus, cornea, abberometry.
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AKTyanbHoCTb. PAf nporpeccupyomx auctpodu-
yeckux 3ab0sieBaHUA, U3BECTHbIX KaK 9KTa3Ua poro-
BULbl, XapaKTepU3yeTcA BbINAYMBAHUEM POrOBULibI
Brepea, U3MeHEHNEM ee OMNTUYECKUX XapaKTepUCTHK
MU UCTOHYEHMEM BepXyLKWU. DKTa3nio pasfensatoT Ha
[lBe KaTeropuu: nepBuyHyto 1 BTopuyHyto [1,8]. Kepa-
TokoHyc (KK), kepaTorno6yc v nenntouugHas kpaeeas
fereHepauus (KkepaToTopyc) SIBAAOTCA MNpUMEpamMm
NepBUYHbIX 3KTasun. BTopuyHas aKTasua pasBuBa-
tOTCS Npu 3abosieBaHUsIX poOroBuubl UK nocne ped-
paKLUMOHHbIX Oornepauuit, a Takxke B pesysibTaTe TpaBM
unu Kepartonnactuku. Cpegun cneuundunyeckux dhopm
KepaTaKTasnit MOXHO BblAeNUTb NepeaHnil UM UCTUH-
HblI1 kepaTokoHyc (UIKK), n 3agHuit kepaTokoHyc (3KK)
[1,8]. KK — 3T0 XpoHM4eckoe 3abosieBaHne, COnpoBo-
xparouieecss UISMEHEHUAMU B GOYMEHOBOW 060/T0YKE.
MoBpexxaeHne AecueMeToBON MemMb6paHbl Bbi3biBaeT
NOMYTHEHMWE U YTONLEHNE CTPOMbI NPV OCTPOM Kepa-
TokoHyce (OKK). HapylieHve pasBuTus Me30AepMbl
npueBenio K GOpMMPOBaHWUIO 3afHero KepaToKOHyca
(3KK). Cpeau rnasHbix 3a6osieBaHUiA, KacatoLMXCs po-
roBuLbl, NpMMepHO 25% cOoCTaBNAKT KepaToaKTasum,
KOTOpble SIBNAKTCA OCHOBHOM MPUYUHOW YXYALIEHUS
3peHus u cnenoTbl [3,11,12]. K 3acnyX1MBatoLwmM BHU-
MaHUsi XapaKTepucTUKaM, CBA3aHHbIM CO CTapeHuem,
OTHOCWUTCSI MOJIOBOE CO3peBaHue, MpeacTaBAOLWNI
co60W BblpaxeHHbI npotecc [3,8,11,12].

MNcToHYeHNe M n3MeHeHne (hOopMbl POroBuLbl Mo-
ryT 6bITb BbI3BaHbl HECKOIbKMMM (hakTopaMu, TaKUMm
KaK paHee HeAMarHoCTUPOBaHHbIN KepaTOKOHYC, ce-
MEWHbIN aHaMHe3, NMOBTOPHble KepaTOTOMWUK, BOCHMa-
nuTenbHble 3a6ofieBaHNA U TpaBMbl porosuubl [3,7,8].
Mocne nasepHoro kepatoMunesa MoXeT HabnrogaTbcs

yBe/IMYEHNE KPWUBM3HbI POroBuLbl B LIEHTPasIbHbIX U
HWKHUX OTAeNax, yMeHbLUeHWe TOMWMHbI CTPOMbI po-
roBOM 060MIOYKM M MUOMUYECKUI cABUT pedpakuumy,
a TakKXKe Mporpeccupyrollee HapylleHne 3pUTesbHbIX
dyHKUMIA. MNocne aKCuMepHbIx pedpakUMOHHbIX onepa-
LM TakXe MOXET MNPOUCXOANTb UCTOHYEHNE POrOBUY-
HOW NOXKK. B HEKOTOpbIX cryyasx BO3MOXeH “casur”
pedpakuMm B CTOPOHY rMNepMeTPonun n3-3a HapylLue-
HUS TMAPOAMHAMMUKM rnasa U CHUXEHUS KOPHeanbHOro
rucrepesuca.

Ba)kHasi ponb B CHMXEHUN GMOPO3HO-3/1aCTUYECKNX
CBOWCTB pOroBuLbl OTBOAUTCA GBUOMEXaHNYECKMM BO3-
OelCTBUEM UCXOOHO «KPYTON» POroBuLibl C CUNOK rpe-
nomnexus 6onee 44,00 AuonTtpui. [2,6,10]. Mo MHeHUIO
pasnnYHbIX aBTOPOB, 3KTasUsi POroBULbl ABASETCA
MHOroakTopHbIM 3a6oneBaHneM. CyLLeCcTBYHOT 3HAO-
KpWHHas, annepruyeckas, HacrieAcTBeHHasi, 06MeHHas,
WMMYHHasi, UMMYHOreHeTMYecKas, 3Kosormyeckas u
BUpYCHasi TeEOpPUWN pPa3BUTUSI KepaToKOHyca. CornacHo
3HAOKPUHHOM TEOpPUWU MPUYMHOM PasBUTUA KepaTak-
Ta3un MOryT OblTb HapyleHus perynauun runodu-
3apHO-MO3roBON M TUpPeoWAHOW cucTeMm, gucbanaHc
rOPMOHOB TUMYCA, YXYALIEHNE KOPbl HAAMOYEYHNKOB U
YXUPOBO-NOMOBOW CUCTEMbI, OCOGEHHO B Nepuof noJso-
BOro cospesaHnus [1,3,5]. CornacHo Teopun metabonu-
YeCKUX HapyLUeHWU, HU3KMIN YPOBEHb MNHOKO30-6-(oc-
tdataerngporenasbl (I-6-PN) B CTpOManbHbIX KeTKax
1 B 3aJHEM 3MUTENUN POrOBULbI MTPUBOAUT K Pa3BUTUIO
KepaTaKTa3uun. YcTaHOBNEHA CBA3b KepaTOKOHYca C Ta-
KMMW ayTOMMMYHHbIMWU 3a60n1eBaHUAMM, YTO NPUBESIO
K CO3[aHuUI0 MMMYHOsIormyeckon Tteopuun. CornacHo
MMMYHOJOrMYECKOW TEOPUK, aKTUBALMSA FyMOPasibHOro
KOMMOHEHTa UMMYHHON CUCTEMbI U BOCMOIUTENbHbIX
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LUMTOKUHOB CHWXaeT MponundepaTvBHYO aKTUBHOCTb
KepaTouMTOB U 3aMefJ iIfeT NpoLecc BOCCTaHOBMIEHMS
[1,8]. Hapsigy ¢ aTUM cylLecTByeT Take TeopUs 9K30-
reHHOW TPaBMbl, CBA3aHHas C HOLLEHNEM XXECTKNX KOH-
TaKTHbIX JIMH3 U MOCTOSAHHbIM MOTUPaHWEM [Na3 pyKa-
MW, 4YTO BbIfBNSiETCA Y 22% 06CnefoBaHHbIX 60/bHbIX
C KepaTokoHycoM. KoHeuHo! BoT KpaTkoe u3noxeHune
MHhOPMaLUK, KOTOPYHO Mbl NPeLOCTaBUIIN.

Bbinm co3gaHbl pasnnyHble Knaccudukaumm kepaTo-
KOHyca. Knaccudukaums kepaTokoHyca, npeasioXKeHHas
J. Krumeich n ocHoBaHHas Ha MoguduKauum knaccudu-
Kauum M. Amsler, LLMPOKO MUCNoNib3yeMasi B HacTosiLLee
Bpems [1, 7, 8]. OHa onpeaenseT cTaaumio | Kak KOHyco-
06pasHyto poroeuuy ¢ nMMHuaMu OorTa, Muonuen u/vnm
acTUrMaTM3MoM A0 5 AMONTPUK, a TakXKe KepaToMeTpu-
en po 48 guontpui. A Il ctagua BkoyaeT Muonuo n/
WM acTUrMaTmsm oT 5 go 8 AMONTpUI U KepaToMeTpus
0o 53 anonTtpun n naxmmeTpus He meHee 400 Mkm. B
Il cTagnn: xapakTepusyeTca Muonuen nu/unn acturma-
TM3amoM ot 8 go 10 anonTpuin, kepaTomeTpus 6onee 53
avonTtpuin n naxmumetpus ot 200 go 400 mkm. IV cTagus:
pedpakuua He onpepensieTcs, KepaToMeTpua AOoCTura-
et 55 guontpuin, naxumeTtpua 200 MKM. TUNMYHO BO3-
HUKHOBEHME LIEHTPanibHOro MOMYTHEHMUS.

Bpauu Takke MOryT nony4YmTb NPaKTUYECKYHO MOsb-
3y oT T.[I. AbyroBoii. C MOMOLLbIO KOMMbIOTEPHOIO
aHanusa kepartoTornorpauu poroBuLbl, OCHOBaHHOIO
Ha GMOMUKPOCKOMMYECKUX AAHHbIX, BbISIBJIEHO LUECTb
(hopM KepaToKOHyca — OCTPOKOHEYHasi, HU3KOBEPLUMWH-
Hasi, TYMOKOHeYHasi, OCTPOKOHeYHasi aTUnNn4Has, Hu3-
KOBEpLUMHHAasA U HNU3KOBEepLUMHHaA aTunuyHasa. Kpome
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TOro, Knaccudukauma yumTbiBaeT dTan pasBuTus 60-
nesHn (HecoCTOABLUMICS KepaTOKOHyC, abopTuBHas
thopMa 1 KnacCUYecknii KepaToKOHYC) U XxapakTep Te-
yeHus (HenporpeccupyoLlas, MeiIEHHO MPOrpeccupy-
toLasn 1 6bICTpo Nporpeccupytowas dopmoi) [1].

Onsi AMarHoCTUKM KepaTOKOHyca MCMoJib3ytoTcs
pasfinyHble MHCTPYMEHTaNbHble MeToAbl, Takue Kak
odhTanbMOMeTpKUsl, YNbTpasByKoBas KepaTonaxume-
Tpus, KOMMNbIOTEPHAs BuAeoKepaToTonorpadus, aéep-
poMeTpusi, KOHdoKaNbHas MUKPOCKONUSE U OMTuYe-
ckasi korepeHTHas Tomorpadwus. OgHako Haubonee
MHbOpPMaTUBHbIMUK cuMTatoTCsl Tonorpaduyeckasl Ke-
paToMeTpusa 1 naxumeTpus [2,4, 6,9,10].

3akntoueHue. AHaNIM3 NMTepPaTypPHbIX AaHHbIX MO Ke-
paTOKOHYCY NoKa3sas BbICOKYH BCTPe4aeMOoCTb JaHHOM
naToNOrUK y UL, MOIOAO0MO BO3pacTa M y NoAPOCTKOB,
nporpeccupytoLlee ero TeYeHme ¢ pe3KUM yxygaLeHnem
OCTPOTbl 3peHusi. B nutepatype LOCTATOYHO XOPOLLO
oCBelLleHbl BOMPOCbl 3TWOMOrUK, NaToreHes LaHHOM
naToNOruNK, KNNHKKA U Knaccudakaumuu, TPYAHOCTH An-
arHOCTMKM ero Ha paHHUxX ctagusix. Mporpeccupytollee
n3meHeHne hopMbl POroBULbl — 3TO MHOrohaKTopHoe
3a6onieBaHNe, MexaHM3Mbl Pa3BUTUSI KOTOPOTO 4O KOH-
Lia He U3yyeHbl. BUaMMo 3To M NpUBOAUT K BpayebHbIM
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