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LIMPKYNAPHbIA TOHHENbHbIW ®EMTOKPOCCITIMHKUHI B JIEYEHUU
BOJIbHbIX C MPOrPECCUPYIOLLUMM KEPATOKOHYCOM

H. M. Mawmaes, H. A. lNo3deeea, B. B. 3omoe
OrAY «MHTK «Mukpoxupypausi enasax» um. akad. C. H. ®edoposa» MuHsOpasa Poccuu, Yebokcapckuti chunuarn

lMpoBeaeH cpaBHUTENbHLIA aHanNU3 KNMHUKO-PYHKLMOHAMNBHLIX Pe3ynbTaToB CTaHAAPTHOrO KPOCCIMHKMHIA POroBUYHO-
ro konnareHa (CKPK) n unpkynspHoro ToHHenbHoro demrokpoccnnHkuHra (LTOKPK) y 116 naumentos (127 rnas) c nporpec-
cupyowmM kepatokoHycom | u Il ctagun. LTOKPK sensetcs adhdekTMBHbIM METOAOM CTabunusaumm nporpeccupytoLiero
kepartokoHyca | u Il ctagum npu cpoke HabntogeHns 3 roga, obecnedmBas yrydileHme OyHKLMOHarbHbIX nokasartenen Ha doHe
MUHUMU3ALUN PUCKE OCINOXHEHWUI.

Kntouesnie croea: KPOCCJTMHKUHI POrOBUYHOIO KomJareHa, q.)eMTOCGKyH,EleIVI nasep, Ll,VIpKyJ'IFlprIVI TOHHENbHbIN
q:)eMTOKpOCCJ'IVIHKVIHF, KepaTOKOHYC.

CIRCULAR TUNNEL FEMTO CROSSLINKING IN THE TREATMENT OF PATIENTS
WITH PROGRESSIVE KERATOCONUS

N. P. Pashtayev, N. A. Pozdeyeva, V. V. Zotov

Cheboksary Affiliate of the Federal State Autonomous Institution « The S. N. Fyodorov Eye Microsurgery
Complex» of the Ministry of Public Health of the Russian Federation, Cheboksary

127 eyes of 116 patients with progressive keratoconus stage 1-2 (classification Amsler-Krumeich), were divided into 2
groups depending on the method of CXL. The main group included 64 eyes underwent the procedure CTFCXL using femtosecond
laser. The control group consisted of 63 eyes undergone standard CXL. The main and control group were divided into 2
subgroups: the 1st subgroup — eyes with | stage of keratoconus. 2nd subgroup — eyes with Il stage. CTFCXL is an effective
method for stabilization progressive keratoconus at 3 years of follow-up, providing improved of functional indicators comparable

with the standard CXL, and minimizing the risk of complications.

Key words: Corneal collagen crosslinking, femtosecond laser, femtocrosslinking, keratoconus.

lMpouenypa KPOCCIMHKMHIa POroBUYHOTO KomnmareHa
(KPK) nossonsieT nobutscs crabunusaumm guctpodpuyec-
KOro npotiecca B poroBuLe y 60MnbHbIX C KEPaTOKOHYCOM
[2—4,6,7,9, 12—14]. B cBs131 c HE06X0AMMOCTLIO yaa-
NEHWst POrOBUYHOTO 3MUTENMUS NPW NPOBEeAEHUN CTaHaapT-
Hon MeToaukn KPK B paHHeM nocrneonepauyoHHOM nepu-
ofe nauuneHTbl OTMeYatoT Xarnobbl Ha 6onb, pasgpaxeH-
Hbl rnas, a Takke BO3MOXHbl OCNOXHEHWs B BuAe
peLVanBMPYIOLLLEN 3pO3UK, kepaTuTa, pyoLIoB 1 nepdopa-
umm porosuupbl [5, 10]. B cBS3u ¢ 3aTum uaet paspaboTtka
BapuaHToB KPK, HanpaBneHHbIX Ha NoBbILLeHue 6esonac-
HOCTW 1 KOMpopTa NaumeHTa NyTem NpoBeaeHUs npoLie-
Aypbl 6€3 yaaneHusi poroBU4HOO ANUTENMS.

lMepcnexkTvBHOM NpeacTaBNSeTCs TEXHUKA TPaHCIMu-
TenuansbHoro Y ®-kpoccrMHKUHIA C UCToNb30BaHeM hem-
Tornasepa, npeanoxeHHas A. Kanellopoulos B 2009 1. Co-
rmacHo JaHHOW MeTOAMKe pacTBop pubodhraBnHa BBOAUT-
CA B pPOroBUYHbLIA KapMaH, CPOPMUPOBAHHLIN
hemTocekyHaHbIM rasepoM (PCJT) Ha onpeaeneHHoN rny-
6uHe, ¢ nocnegyowmum Y® obnyyerHmem [8]. OgHako B
KIMUHUYECKMX nccneqoBaHusax gaHHon metoamkm KPK ¢
npumeHeHnem ®CJ1 Obinm 3aperncTpMpoBaHbl OCIIOKHE-
HWA B BUAE OTeKa U 06NnavyKoBUAHOMO NOMYTHEHMS Nepe-
OHUX U CPeHUX CIOEB CTPOMBI B LIEHTPArIbHOM 30HE poro-
BULbI, BbI3bIBAOLLME CHWKEHNE OCTPOTLI 3pEeHUs B Nep-
Bble MecsLbl nocne npouenypsl. [Mpu 9ToM B 4OCTYMHON
HaM fuTepaType aKCrnepUMeHTarnbHbIX JoKa3aTenbCTB 3d)-
hEKTMBHOCTM AAHHOW METOAMKA Mbl HE OBHaPYKMNK.
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C. . AHucmoBekIm ¢ coaBTopamu (2011) paspabo-
TaHa TEXHOMMOrs NOKarnbHOro Y ®-KpOCCIUHKUHIA, YYUTbI-
BaroLLias Tornorpagomyeckoe pacronoXeHue BepXyLLKM Ke-
paTokoHyca. OHa npegnonaraeT UCNofb30BaHWeE Ha aTane
Y®-06nyyeHns nHanemayanbHbIX Macok, (hOpMUPYHOLLIMX
HarnpaBneHne CBETOBOIO NOTOKa s NIoKarnbHOro obnyye-
HWS POrOBULIbI HEMNOCPEACTBEHHO B MECTE 3KTa3um 1 y4yac-
TKax POroBuLbl CO CHMMXEHHONM puruaHocTbio. OgHaKo AaH-
Hasi MeToauKa TpebyeT NoKanbHON 4eanMTenusaLmm poro-
BYLbI AMS MPOMUTBLIBaHNA CTPOMbI DOTOCEHCMOMUIM3ATOPOM,
YTO BNeYeT 3a cOB0M 3HAUMTENbHbBIN NOCNEOoNePaLMOHHbIN
OVCKOMADOPT, a Takke NOBbILLEHUE pUCKa pasBUTUA MHADEK-
LIMOHHBIX OCNIOXHEHWI [1].

Hamwn 6bin npoBeeH peTpoCneKTUBHbIA aHanmn3
100 kepaToTonorpamm 78 nocrneaoBaternbHbIX NaLMEHTOB C
KEpaTOKOHYCOM, NpoxoamBLLIMX obcrnenoBaHue B Yebokcap-
ckoM cpunmane Gray «MHTK «Mukpoxupyprus rnasa»
um. akaa. C. H. ®egoposa» MuHagpasa Poccum B nepvos
¢ 2005 no 2010 r. Bbino obHapy»xeHo, 4To Hanboree 4acTo
BCTpeyaemasi hopma TornorpaMmbl NMpy KepPaToKOHyce —aTo
nepudepnyeckoe pacrnonoxXeHne BEPXYLLK/ B 30HE 5 MM.
Mepudepnieckoe pacnonoxeHue BepXYLLIKW KepaToKoHyca
BbISBUNN B 82 %, ueHTpanbHoe — B 18 % cnydaes.

YuuTblBas JOCTOMHCTBA TEXHOMOrn Y ®-KpoccnuH-
KuHra, npeanoxeHHon A. Kanellopoulos, ¢ ucnons3osaHu-
€M MHTPacTpOMarbHOro KapMaHa Ars BBe4eHVs pacTeopa
doToceHcnbunmsatopa, a Takke metoguku C. . AHucu-
MOBa, y4UTbIBaIOLLEN Tonorpadonyeckoe pacrnonoxeHve
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BEPXYLUKMN KepaTOKOHyca U NO3BOMSIOLWEN MPOBOAUTL
Y® 0bnyyeHve HanpaeneHHbIM NMOTOKOM CBeTa B 0bracTtu
3KTa31M 1 y4acCTKOB POrOBHULIbI CO CHIDKEHHOW PUMMOHOCTHHO,
OOHOBPEMEHHO NPUHMMAs BO BHUMaHWE HE0CTaTKU yKa-
3aHHbIX METOAMK (60reBo CMHOPOM, PUCK MHADEKLIMOHHBIX
OCTOXXHEHWI, MOMYTHEHWE B ONTUYECKON 30HE POroBuLibI) U
GOonbLUYIO 4YacTOTy MNPENMYLLIECTBEHHOMO PacroNnoXeH s
BEPLUMHBbI KEPaTOKOHYCa BHE LIEHTPanbHOW 30HbI, Hamu
npeanoxeHa HoBast TEXHOMOMS LIMPKYNSIPHOTO TOHHENBHO-
ro KPK ¢ chemtonasepHsiM hopMMpoBaHEM KONbLEBUOHO-
rO MHTPaCTPOMarbHOrO TOHHENS ANs BBeAeHUsS (hOTOCEHCU-
GrnmsaTopa ¢ y4eTOM pacnonioXeHNs 30Hb! AKTa3UM.

LIENb PABOTbI

CpaBHUTENbHbLIN aHaNU3 oTAaneHHbIX KIUHUKO-GOYH-
KLIMOHambHbIX pe3yrnsraTtoB CTaHAapTHOM KPOCCIUHKMHIA
POroBMYHOrO KomnmnareHa v LUpKynspHOro TOHHEbHOro
PEMTOKPOCCINMHKUHIA Y NaLMeHTOB C NPOrpPecCUpyoLLUM
kepaTokoHycom | u Il ctagui.

METOOUKA UCCITIEOOBAHUA

KnnHWKo-hyHKUMOHarbHbIe pesynsTaTb npoaHanvau-
pOBaHbl Ha OCHOBE XWMpypruveckoro neyvexHns 127 rnas
116 nauMeHTOB C MPOrpeCCUpPyOLLMM KepaTOKOHYCOM |
nll ctagmm (no knaccudpmkauum Amsler-Krumeich), koto-
pble Bbinn pasgeneHbl Ha 2 rpynnbl B 3aBUCUMOCTU OT Me-
Toaa nposeaeHus KPK.

Kpurepuamm otbopa naumeHToB SBNANKUCE: NPOrpec-
CUPYIOLLIIA KEPaTOKOHYC, OTCYTCTBME NOMYTHEHWIA 1 py6-
LIOB POroBuLUbl, TOMLWKUHA poroBuubl He MeHee 400 MKM,
MaKkcvMmarbHas kepatoMeTpust He 6onee 65 onTp. Mpu yBe-
TNNYEHN NOKa3aTens MakcumarnesHou kepatomeTpum (Kmax)
Gonee Yem Ha OZiHY AVONTPUIO B rOA, FOBOPWIU O MPOrpec-
CMPOBaHWM KEPaTOKOHYCa.

B ocHoBHY!t0 rpynny BkrtoYeHs! 64 rnasa ¢ nepude-
PUYECKUM PacronoXeHWEM BEPLUUHLI 9KTa3uK, Ha KOTO-
pbix Oblna NpoBeaeHa NpoLieaypa UMPKYNSPHOMO TOHHENb-
Horo KPK ¢ npumeHenvem ®CJI1. KoHTponbHyto rpynmny
COCTaBWUIM 63 rmasa ¢ LieHTpasibHbIM pacnoroXeHem Bep-
wmHbl KK, Ha koTopbix KPK 6bin npoBegeH no ctaHgapT-
HOW MeToauke. B cCOOTBETCTBUM CO CTaaMAMM KINMHNYECKO-
ro TeYEHUs KepaTOKOHyCa OCHOBHas rpynna Obina pasae-
neHa Ha 2 noarpynnsl: 1-a nogrpynna — 33 rnasa (26 %
OT obuero konu4yectea) ¢ | cTtagnen kepaTokoHyca;
2-anoarpynna— 31 rmas (24,5 %) nauneHTos co |l ctagu-
en. KoHTponbHas rpynna Taicke bbina pasgeneHa Ha 2 nog-
rpynnel: 1-a nogrpynna — 32 rnasa (25 %) nauveHToB
c | cragven, 2-a noarpynna — 31 mas (24,5 %) nauneH-
TOB co |l cTagunen kepaTokoHyca.

Bo3spacTt 60onbHbIX OCHOBHOW rpynnbl COCTaBu B
cpeaHem (30 = 4) roga, kKoHTponbHON — (28 + 3) roga.

Mpoueanypy LUTPKPK HaunHanu ¢ dpopmmpoBaHms
WHTpacTpoMarbHOro ToHHens ¢ nomoLubio CJ1 IntraLase
FS 60 kI"u. [ins aToro Ha 3agaHHom rny6uHe 150 mkv dhop-
MMpOBArM KONbLEBUAHBIV KaHar, NPOXOoasLLmMn Yepes Bep-
LLUMHY KepaTaKTasuu, BHyTpeHHUM guameTpom 4,0 MM u
BHeLwHWUM 9,0 MM, Mocrne Yero B paananbHOM Hanpaene-
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HVM NPOBOAUNM BXOAHOM pa3pes AnuHon 2,0 MM. OHeprus
nmnynbsca coctasuna 1,5—1,8 mk[x. B cpopmmuposaH-
HbI TakM 06pa3oM TOHHENb BBOAMIMM pacTBop «[leKkcTpa-
TNIVHK» C UHTEPBAarom S MUHYT B TedeHue 15 MUHYT o non-
HOrO MPOMUTLIBAHMSA CTPOMbI B BbILLE U HUXENEeXaLLnx
obnacTax or chopMMPOBAHHOTO TOHHENS. 3aTeM B NPoekK-
Lmr cpopMMPOBAHHOIO KOMbLIEBUOHOM TOHHENS NPOBOAWITU
0bnyyeHune ynsTpadmoneToBbiM CBETOM B TeveHme 30 Mu-
HYT C MCMOMb30BaHWEM annapara A hoToTepanum poro-
Buupbl EVOLUTION npoussogctea OO0 «TpaHCKOHTaKT»
(Mocksa), B KOTOPOM NPUMEHSANU cneuuansHyto Anadpar-
MY B BUAe ABYX MNONYKPYribIX CErMEHTOB.

B koHTponbHOW rpynne Gbina BbiNonHeHa npoeay-
pa KPK, koTopas Bkntoyana B ceds yaaneHme poroBu4Ho-
ro anutenus guameTpom 9,0 MM C NOMOLLBIO LINaTens ¢
nocneayoLwemn MHCTUNNAUuen pacteopa «dekcTpanuHky
Kaxxable 5 MUHYT B TedeHne 30 MUHYT, 3aTeM 06ny4eHve
ynsTparoneToBbIM CBETOM ANTMHOMN BOMNHbI 375—376 HM
W MAOTHOCTBIO MOLLHOCTY 3 MBT/CM? B TedeHue 30 MUHYT.

[ns oueHkn pesyneTatoB 4O M Nocrne onepauyv B
TeueHvie 3 NeT nauyeHTam NPoBOANIIOCE NonHoe obcneno-
BaHwue: BU30MeTpus, BuoMmnkpockonus, kepatopedppakto-
meTpust (UKR 700, Unisos, Kopes), onpegeneHue 6rome-
xaHuyeckux ceoicte porosuubl (ORA Riechert, CLLA),
abeppomeTtpusi ¢ kopHeoTonorpaduen (Tomey 4, OPD-
Scan Il Nidek, Anonus), koHdokanbHas GriommKpockonus
C NOACHETOM MOTHOCTW 3HAOTENManNbHbIX KNeTok (M3K)
Ha koHdpokansHoM Mukpockorne Confoscan-4 (Nidek, Ano-
HWA). [INa M3y4eHust CTeneHn MHTEHCUBHOCTU BoneBbIX
oLuyLeHun nocrne npoeeaeHns KPK B obenx rpynnax noc-
ne npoueaypbl NPOBOAUNN aHKETUPOBaHWE, rae NauneH-
TaMm npezriaranu OLEHUTb BblpaXXeHHOCTb OONEBbIX OLLy-
weHun B 6annax ot 1 go 4 (0 = otcytcTBue 6onu;
4 = camas cunbHas 6onb). Cpok HabntoaeHws 3 roga.

Craructunyeckyto 06paboTKy pesynsTartoB uccneao-
BaHWSA NpOBOAMIM Ha NEPCOHaNbLHOM KOMMbIOTEPE C UC-
Nonb30BaHUEM CTaTUCTMYECKOW Nporpammbl Statistica 6.1
(nporpammHbIn NpoaykT «StatSoft», CLUA). [loctoBepHOCTL
pasnuynii oueHnBany No NapameTpUYEcKM KpUtTepusam
CtbtogeHTa (p < 0,05).

PE3YNbTATbl UCCNEAOBAHUA
NMUXOBCYXOEHUE

PaHHWin nocrneonepaumyoHHbIN MepUoa Y NauneHToB
OCHOBHOW rpyrnbl XapakTepnsoBasncs Hanu4mem porosuy-
HOro cMHApoMa cnabon MHTEHCUBHOCTMW, B cpeaHeM
(1,65 £ 0,65) 6anna no 4-6annbLHON LLKane, KOTOPkLIN Co-
XpaHsarcs B TedeHue nepBbIx 12 Yacos nocne onepauum
00 HacTynneHus NonHon anutenusaumm. CteneHs UHTEH-
CMBHOCTU N ANUTENBHOCTN POrOBMYHOIO CUHAPOMA Y na-
LMeHTOB rnocne ctaHaapTHou npouenypbl KPK 6bina 6onb-
wen, B cpegHem (3,55 + 0,55) 6anna, a ero KkynmposaHue
NPOUCXOAMUIO B CPeAHEM Ha 3-U CyTKV nocre npoueaypbl,
B CBA3M C OOMbLUON Nnowaabio Aeanurenmaaumm u oomny-
YeHWs POroBUYHON TKaHW. BbisiBNeHHasi Hamu 3akoHOMep-
HOCTb rOBOpUT O O0MbLLEN TPaBMaTU3aLWMKN POroBULIbI NPK
nposedeHun npouenypsl CKPK B cpaBHeHun ¢ LITOKPK.




M3 ocrnoxHeHui paHHero nocneonepaumoHHoro ne-
puogda otmedeH 1 cnyyai (0,78 %) pa3suTua kepaTtuta
n 1 cnyyari (0,78 %) 4nMTEnNbHO He3axuBaroLLEe 3p03nn
pOoroBu1LUbl y NALMEHTOB KOHTPOMLHOW rpynrbl. PaHHWe noc-
neonepaumoHHble OCNOXHEHUSA BO3HUKITU B OCHOBHOM Y
NaLMEHTOB KOHTPOIBHOW rpynmbl, 4emy cnocobcTBoBana
GonbLuas nnowage Aeanutenusaumm n obnyyeHus poro-
BULIbI, @ TaKKE HEMPaBUIbHbIN YXO[, 38 KOHTaKTHOW NMH30M
npu ee NpYMEHeHn B NocreonepaunoHHoOM nepuoae.
Camo npumeHeHne MKJ1 asnsaeTca baktopom pucka pas-
BUTUSI KepaTUTa Y HAOUNBTPETOB POTOBULIbI MPY HENpaBuIb-
HOW rMrMeHe Npm 3akanbiBaHUW NaLMEHTOM Kanenb B Noc-
neorepauvoHHOM nepuoae Ha oHe yXyALIeHUs OKeure-
HaLMn poroBULLbl M OTHOCUTENBHO ANIUTENBHOIO KOHTaKTa
Mexay NMOBEPXHOCTLIO NMUH3bI U Ae3nUTEeNU3MpoBaHHON
POroBUYHOWN CTPOMOIA.

[dvHamuka oCcTpOThbl 3PEHNSI B OCHOBHOM M KOHT-
ponbHOM rpynnax bbina pasnuyHa. B nocneonepaunoHHoM
nepvoge B 1-1 nogrpynne oCHOBHOWM rpynnbl Yyepes 1 me-
csiL He BbINo OTMEYEHO AOCTOBEPHOrO N3MEHEHMS Cpea-
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Hux nokasatenen HKO3 1 KO3 no cpaBHeHuto ¢ goonepa-
LIMOHHBbIMU 3HAaYEHMSAMMU, B TO BPEMS KaK B 1-/ noarpynne
KOHTPOMbHOW rpynbl 661110 LJOCTOBEPHOE CHVDKEHWE CPEn-
Hux nokasatenen HKO3 Ha 0,09 £+ 0,04 n KO3 Ha 0,08
0,04 no cpaBHEHUIO C AOONEPALMOHHBIMY 3HAYEHUSIMU, HTO
CBS13aHO C NOSIBIIEHMEM Xeli3a B LLIeHTpasibHOM 30He poro-
BYLbI, NOABEPraBLUEVCS 00My4eHI0, BbISBINSIEMOM Npy Gro-
MWKPOCKONWW, NPeaCTaBNSIOLLMM OTEK CTPOMbI POroBULLbI
Ha MecTe rbenu kepatoumToB. Yepes 3 roga B 0beunx rpyrn-
nax Habnaanoce paBHoe yBENMYEHNE OCTPOTbI 3PEHMSI MO
CpaBHEHUIO C AooMepaLMoHHbIMK 3HaYeHnsaMn — HKO3
yBenuuunach B 1,5 pasa, a KO3 —B 1,2 pasa.

MocneonepaumoHHasa AMHaMMKa KIMHUKO-CPYHKLIMO-
HarbHbIX NMoka3arenen y nauneHToB 2-1 NoArpynnbI Obina
CXOfHa C TaKoBOM Yy NaumeHToB 1- nogrpynnel. Tak, noka-
3atenb HKO3 yeenuunncs B 2 pasa, a KO3 B 1,3 pasa B
obeux rpynnax 4epe3 36 mecsLeB nocne npouenypsbl
(tabn.1, 2).

B obewx rpynnax B nocrneonepawmMoHHOM neproae
oTMeYanu yMeHbLLEHWE NPENOMIISIOLLIEN CUTTbl POrOBULIbI.

Tabnuua 1

OvHamuka M3mMeHeHUI KIMHUKO-PYHKLMOHaNbHbIX NoKa3aTernen y nauMeHToB ¢ KepaToKkoHycoMm | ctagum
nocne LUIT®KPK (ocHoBHas rpynna, n = 33), ctranaaptHoro KPK (koHTponbHasa rpynna, n = 32), M + SD

MeToa onepaunmn MapameTpbl flo ,\?In:g%m” i :Iespgs 1 wec. 5 MllegeDs 36 wec. 5

HKO3 0,22 + 0,11 0,26 + 0,09 0,2853 0,33 +0,10 0,0019
KO3 0,64 +0,19 0,65+ 0,10 0,8941 0,75+0,14 0,0123
L TOKPK Kmax, D 53,03 £2,95 52,35+2,16 | 0,0688 50,75+ 2,16 0,0003
(ocHoBHag rpynna) Kave, D 46,30 + 2,48 46,50 + 2,05 0,0778 4511 + 2,31 0,0069
®PP, MM pT. CT. 6,74 + 1,31 7,7+29 0,0431 8,50 + 1,25 0,0012
KI', MM pT. CT. 7,90 + 1,22 8,1+22 0,0531 9,30 + 1,31 0,0020
HKOS3 0,20+0,14 0,11+0,10 0,0122 0,30 + 0,09 0,0004
KO3 0,53 + 0,20 0,45+ 0,10 0,0331 0,63 +0,14 0,0011
CranpgapTHbii KPK Kmax, D 52,80 +£2,75 52,88 +2,32 | 0,0688 [ 50,60+ 2,31 0,0188
(KoHTponbHas rpynna) Kave, D 452+2/4 45,08 £ 2,24 0,0778 | 42,90+ 2,22 0,0099
®PP, MM pT. CT. 6,23 + 1,21 72+20 0,0431 8,10 + 1,05 0,0008
K, MM pT. CT. 7,47 £ 1,09 7,9+2,08 0,0634 89+1.2 0,0017

Tabnuua 2

OvHamuka n3mMeHeHU KNMHMKO-hbYHKLMOHaNbHbIX NoKa3aTesiel y naumeHToB ¢ kepaTokoHycowm Il ctagum
nocne LUIT®KPK (ocHoBHas rpynna, n = 31), craHaaptTHoro KPK (koHTponbHas rpynna, n =31), M+ SD

MeTopn onepauun MapameTpsbl flo ,\?In:g%mm i jeSpDes 1 mec. 5 MiegeDa 36 mec. P

HKO3 0,11 +£0,03 0,13 £ 0,09 0,3792 0,21 £ 0,09 0,0007
KO3 0,41+0,14 0,45 +0,10 0,0862 0,53 £ 0,11 0,0042
LUTOKPK Kmax, D 57,29 + 3,05 56,95 + 2,86 0,2317 | 54,95+ 2,96 0,0073
(ocHoBHag rpynna) Kave, D 50,23 £ 2,77 49,90 + 2,65 0,5691 48,30 + 2,38 0,0012
PPP, MM pT. CT. 6,30 + 0,96 6,7+0,8 0,0955 7,90 + 1,17 0,0047
KI', MM pT. CT. 7,31+£1,20 7,90 + 1,14 0,0451 8,70 + 1,16 0,0002
HKOS3 0,09 + 0,02 0,05 + 0,02 0,0492 0,19 + 0,09 0,0007
KO3 0,35+ 0,11 0,29 £ 0,10 0,0335 0,47 £ 0,13 0,0089
CtanpapTtHbin KPK Kmax, D 56,88 + 3,19 56,76 + 3,10 0,7892 54,60 + 2,77 0,0022
(KoHTponbHas rpynna) Kave, D 49,33+2,8 48,90 £ 2,95 0,0855 47,25 + 3,05 0,0127
OPP, MM pT. CT. 58+0,8 6,2+0,9 0,0567 7,70 £ 0,95 0,0016
KI', MM pT. CT. 7,30 £ 1,02 79+12 0,0459 8,73+ 1,11 0,0001
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YMeHbLUeHVe B 1-/ nogrpynne 0CHOBHOM rpynnbl Nokasa-
Tenen Kmax 1 Kave yepes 3 rona nocne onepawum B cpea-
HeM cocTasuno (2,28 + 0,4) antp 1 (2,1 £ 0,5) gnTp, B TO
BpeMs Kak B 1-i noarpynne KOHTPONbHON rpynmbl yMeHb-
weHne Kmax n Kave yepes 3 roga nocne onepauum cocta-
Buno (2,2 +0,4) antp n (2,3 £ 0,6) 4NTp NO CPaBHEHWMIO C
AoonepaumoHHbIMKU 3Ha4YeHuaMKU. Bo 2-11 noarpynne oc-
HOBHOM rpynnbl cHUWXeHne Kmax n Kave no cpaBHeHMo ¢
AoonepaumoHHbIMU 3HaYEHUSAMN B CPEedHEM COCTaBUINo
(2,34 £0,8) antp 1 (1,93 £ 0,7) 4NTP, B KOHTPONBHON —
(2,28 £0,5)antp 1 (2,08 £ 0,7) 4NTP COOTBETCTBEHHO.

Mpy n3yyeHUn BuomMexaHN4ECKNX CBOVCTB POroBu-
Ubl Y naumeHToB 1-1 1 2- noarpynmbl BbIBNEHO CTATUCTU-
YeCKW 3HaYMMOE NOBBILLEHNE AaHHBLIX B OCHOBHOW U KOHT-
ponbLHOM rpynne: kopHeansHoro rmctepesuca (KM e 1,2u
hakTopa pesucteHTHocTv poroBuLbl (PPP) B 1,3 pasza ue-
pes 3 roga nocrie npouenypsl.

Mpy aHanu3e N3MEeHeHWN KepaTonaxMMeTPUYECKNX
BEMWYMH y NauneHToB 06emnx rpynn Obinuv oTMeYeHbI oan-
HaKoBble 3aKOHOMEPHOCTU. NaxmMmeTpus porosuLbl B MeC-
Te 00nyyYeHns He3Ha4UTENBHO CHMXKANAaCh, YTO CBUAETENb-
CTBOBAIO 06 YMNIOTHEHUM POrOBULIbI M YOPMUPOBaHNM NPOY-
HbIX MHTpa- U MeX(pUOPUNNAPHbLIX CBSA3€eN BOMOKOH
konnareHa. B ganbHeliLem B Te4eHWe BCero nocreonepa-
LIMOHHOrO Nepuoga oTMeYanu nocTeneHHoe yBenuyeHve
TOMLLMHBI POroBULIbI, KOTOPasi OCTaBanack O4HaKO HXe
AoonepaumoHHbIX 3Ha4YEHUIA.

Mo aaHHbIM OKT nepeaHero otpeska y naumneHToB oc-
HOBHOW M1 KOHTPOILHOW rpynn npocMaTpyBasni noYTu pae-
HOE YBEenuYeHme ONTUYECKON NMOTHOCTU NepeaHUX OTAENOB
CTPOMbI POrOBULLbI U HANUYME SeMapKaLMOHHON NNHUA Ye-
pes 1 MmecsL nocne onepauum, KoTopas NoCTENeHHO ncYe-
3anak 6 mecsLy HabrmoaeHus. Yepes 1 mecsL, nocne Bme-
LLUaTenbCTBa B OCHOBHOW IpyMne cpeaHsia rmy6uHa pacno-
TOXEHUS eMapPKaLIMOHHOM NnHWM cocTaeura (336 £ 21) Mk,
B KOHTPOMbHOW rpynne AaHHbIN nokasatenb COCTaBwr
(329 £ 28) Mkm. CTaTUCTUHECKM 3HAHYUMBIX a3 MEXY
JAaHHbIMU Noka3aTensiMun obHapykeHo He Bbiro (p = 0,2351).

AHanus kapT nogbema nepegHen NoBepXHOCTU Po-
roBuLbl y NaUneHToB 1-i noarpynnbl obenx rpynn yepes
3 rofa nocrie ornepauum BbISBUN CTaTUCTUYECKN 3HAUMMOE
CHWKeHWe anesauny nepeaHen nosepxHocTn c (24,4 £5,1)
00 (12,4 £ 3,1) MKM. Y naumeHToB 2-11 NOArpynnbl OCHOB-
HOW W KOHTPOBHOW rpyrn Bb1r10 0BHaPYEHO CTaTUCTUHECKN
3HauMmoe cHkeHue (p = 0,024) aneBaumm nepegHen Bep-
WuHbI ¢ (32,4 £6,7) 8o (18,7 £ 4,4) Mkm.

Mo AaHHbIM KOHGYOKaNBHOM MUKPOCKONMM OBHapYXu-
Banu ognHaKoBblE U3MEHEHUS Y NALMEHTOB OCHOBHOW U
KOHTPOILHOM IPYNN B NepeqHUX U CPEqHUX CIOSIX CTPOMBI
B npeaenax rmyouHbl 300—350 MkM, 3aHAS CTpOMa OC-
TaBanacbk 6e3 BblpaXkeHHbIX U3MEHEHWI, BU3yanvanpoBarics
NWLWb Nepexof rmnouenMtonspHbLIX CIOEB K CNOosSIM C HOp-
MaribHOW NNIOTHOCTbLIO KEPaTOLIMTOB, YTO AOKa3bIBaeT Oe-
3onacHocTb KPK ansa nognexaiiux cTpyktyp rmasa. be-
30nacHoCTb 060MX MeToAoB Oblna noaTBepXaeHa uccne-
AOBaHNAMU MNOTHOCTU 3HAOTENUanbHbIX KIEeToK,
[OOCTOBEPHOIO CHUXEHMS KOTOPOM HE BLISIBIIANW B Noche-
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orepaLyoHHOM neproje, a Takke BbldUcneHeM koaddu-
umeHTa 6e30nacHOCTU, KOTOPbIN COOTBETCTBOBAI HOpMarb-
HbIM 3Ha4eHnsM 1 6bin 6onblue 1,0 B 06enx nogrpynnax
OCHOBHOW U KOHTPOJLHOM Py, YTO CBUAETENLCTBOBANO
06 oTcyTcTBUM NoTepm cTpok KO3.

Pasnununsa mexay nsmeHeHusamy ructomopdonoru-
Yyeckon kKapTuHbI poroeuubl nocne KPK, BbINONHEHHOTo No
CTaHgapTHou MeToauke, n LITOKPK nposenanmck Ha ypos-
He 60yMeHOBOW MeMOPaHbI, C MU3MEHEHNS KOTOPOW HauW-
HaeTcs passutue KK. Nocne CKPK BbisiBNsinack ynnort-
HeHHas 6oyMeHoBa MembpaHa C NMHEHbIMM rnep- v rv-
nopenekCUpyoLLMMK BKINFOYEHUAMUA, YTO, NO HaLeMy
MHEHMIO, CBUAETENLCTBYET O TPABMaTUYHOCTM 3Tana yaa-
nenHusa anutenus. ameHeHun B 6oymeHoBon membpaHe
nocne LJTPKPK BbisiBneHo He Gbiro.

B xone paHHoro mnccrnefoBaHus GbiNno OTMEYeHO
4 cnyyas (3,14 % oT o6LLero konmMyecTBa rnas) nporpec-
cuposaHusa KK B nocneonepauunoHHom nepuoge. B yact-
HocTW, Ha 2 rmasax (1,57 %), nepeHecwmnx LTOKPK,
n2 (1,57 %) nocne CKPK yepes 1 rog nocne npoueaypsl
MUMerno MecTo noBblleHne nokasaternen Kmax n Kave
Ha 1 anTp v Gonee, KOTOpOe GbINO pacLEHEHO Kak Npo-
rpeccupoBaHme KK. Bo Bcex 4 cnyyasix Kmax 6bina 6onee
57 onTp, 4TO, BEPOATHO, ABNSETCH PakTOPOM pucka npo-
rpeccupoBaHns KK v MoOXeT CryXuTb orpaHndeHvrem ans
BbinonHeHust KPK. Ha 1-m rmasy KoHTponbHow rpynnbl Obina
BbIMOMHEHa NepeaHss rmybokas NocrnoviHas nepecaaka po-
roBuLibl B CBA3M C Nepexoaom 3abonesanus B Il ctagumio ¢
NCTOHYEHUEM PoroBUYHON TkaHn MeHee 350 Mkm. Ha oc-
TanbHbIX 3 rnasax Obina npoeeaeHa npoLieaypa MnnaH-
Tauum konbua Myoring, 4TO MO3BONMMO CTabMNU3NPOBaTh
nporpeccuposaHue KK.

3AKIMIOYEHUE

LIMpKyNAPHBIA TOHHENbHBIN (HEMTOKPOCCITUHKUH,
BbIMOMNHSAEMBIN C y4ETOM Neprdepuyeckoro Tonorpadguyec-
KOro pacrosioKeHNsi BEPXYLLKU 3KTa3um B 30He oT 4,0 oo
9,0 MM, HapaBHe €O CTaHAapTHOW METOAUKOM KPOCCINH-
KuHra aBnsieTcst ahPekTMBHbIM METO40M CTabunmsaumm
nporpeccupyoLLero kepatokoHyca l—II ctagum npu cpoke
HabrntogeHus 3 roga, obecneyrBas paBHOE ynyyllueHue
BGroMexaHN4ECKNX CBONCTB POroBULbl, OCTPOTbI 3pEHNS,
YMEHbLLIEHNE KepaTOMETPUYECKVX NokasaTternen, ctabunb-
Hble gaHHble MOK; B TO e BpeMs UMPKyNSpHLIA TOHHESb-
HbIA OEMTOKPOCCIMHKUHI EMOHCTPUPYET GorbLuyto 6e30-
MacHOCTb 3a CHET YCKOPEHHOTO BOCCTaHOBIIEHNS LIENOCT-
HOCTM aNMTENUanbHOro NoKpoea, 0becnevnBaeT MEHbLLIYO
MO MHTEHCVBHOCTY NocneonepaLyoHHyto 60rb No cpaBHe-
HUIO o cTaHaapTHoM meTogukon KPK Ha dhoHe MuH1Musa-
Ln prcka MHAEKLIMOHHDBIX OCITOXHEHWIA.
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