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BUOMEXAHUYECKUE CBONCTBA POIrOBULIbI
Y NAUMEHTOB C CUHAPOMOM NMMNEPPACTAXKUMbIX BEK
(FLOPPY EYELID SYNDROME)

E.A. KpuHuupbiHa, $.0. lMpywa

Hay4Ho-uccnepgoBatenbCkuii UHCTUTYT rasHblx 6onesHen, Mocksa, Poccuiickas Pepepauys

O6ocHoBaHune. CUHAPOM runeppacTsiXXuUMbIX BEK — peakoe 3abosieBaHne C HeN3y4YeHHbIM 4O KOHLa
rnaTtoreHe3oM v cnabou auarHocTudeckor 6ason. ConyTcTByroLas 0hTaabMOCUMITOMATUKA BK/IIOHaET
B cebsi He TOJIbKO MaToJsIorvio nNpyagaToYyHOro annapara rzasa, Ho v naTtosioruio POroBULbl, B 4acTHO-
CTU KepaTOKOHYC. B HacTosLymi MOMEHT, HECMOTPSI Ha 4acToe CoYeTaHue CUHAPOMAa runeppacTsiXu-
MbIX BEK Y KEPATOKOHYCa, MPaKkTUYECKU OTCYTCTBYIOT aHHbIE O BYIOMEXaHNYECKMX CBOVICTBAx POroBuLbl
Yy AaHHbIX nayneHToB. Ljenb nccnegoBaHus — usy4eHne BUOMEXaHUHECKUX CBOWMCTB POroBuLbl y rna-
LNEHTOB C CUHAPOMOM runeppacTskumbix BeK. Metogbl. B nccneqoBaHmne bbi10 BKOYeHO 40 nauyum-
eHTOB (54 rnasa) ¢ CUHAPOMOM rUneppPacTsIXKUMbIX BeK (cpegHui BospacT 53,9+6,7 roga). LleHTpanbHas
TOJILYMHA POroBuLbl cocTaB/isna B cpegHem 551125 MkMm. Bcem naymeHTam rnpoBoguan cTtaHgapTHOe
o¢hTasnbmosiorndeckoe obcnenosaHue. BHyTpurnasHoe pasneHve (BM) n buomexaHn4eckmne cBoOVCTBa
poroBuLbl ONPEREessI ¢ NOMOLLbIO AMHAMUYECKON AByHarnpaBaeHHON anrnaaHaumy. Pesynbtarel. Vic-
cae[oBaHne boMexaHN4eCKnx CBOKMCTB POroBuLbl y NaLneHToOB C CUHLAPOMOM rUneppacTsXKUMbIX BEK
BbISIBUJIO CHVIXKEHWE rokasaTesieni KopHeasibHoro ructepesuca (CH) B cpeaHem go 9,96+0,61 MM pT.CT.,
¢akTopa pesucteHTHocTu porosuubl (CRF) — o 9,54+0,64 MM PT.CT., pu 3TOM UX BE/INYUHA BapPbUpPO-
Basia B 3aBUCYIMOCTY OT CTEMNEeHU TSXKeCTu cuHgpoma. CpegHee 3Ha4eHme rnokasaresisi PoroBuYHO-KOM-
neHcupoBaHHoro B[] (IOPcc) Bo Bceri Bbibopke coctaBuio 15,5+1,0 mm pt.cT.; Bl [, npupaBHeHHOro
K lonsgmaHy (IOPg) — 15,1+2,0 MM PT.CT., MTHEBMOTOHOMETpuYeckoro Bl — 11,61x2,9 mm pT.CcT. Hesa-
BUCUMO OT CTEINEHU TSXXECTU CUHAPOMA MNeppacTsXKUMbIX BEK, 10Ka3aTesm MHEBMOTOHOMETPUYECKOIo
Bl'/[l He nmesin cTaTUCTUHECKU 3HAYUMbIX OT/INYWN, TOr4a Kak rno Mepe rporpeccupoBaHnss CUHLPOMA M-
neppacTtsxumbix Bek rnokasaresan IOPcc n IOPg geMoHCTpupoBasin HEYK/TOHHOE CHUXEHME CPeHVX 3Ha-
YeHui. 3aKnrovYeHne. BbisiB/IEHO CHUXXEHNE BUOMeXaHUYECKUX rnokasaTesien (hnbpo3Ho 060/1049KM rpu
CUHAPOME rMneppPacTsXKUMbIX BEK, BEJIMYNHA STUX roKasaTesiel 3Ha4YNTEIbHO BapbupoBasia OT CTeNeHU
TSDKECTU CUHAPOMA ryurneppacTsiXXuUMbIX BeK. HanbosibLuee CHyKeHNE npoJeMOHCTPUPOBAT rnoKa3aTesib
KOpHeaslbHOro rucrepesnca, a HauMeHbLLee — POroBUYHO-KOMMeHCcupoBaHHOro B/
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OBOCHOBAHUE cnepgyoLme nccnegoBaHms nokasanu, YTo AONs XXeH-

CuHppom runeppactskumblx Bek (CIB, aHr. Floppy wWWH B CTPYKType 3ab0neBaeMocT JOCTUraeT noYTu
eyelid syndrome) — pegko BcTpeyvarowleecsi, ogHo- 30%; TakxXe MMeKTCst oTaenbHble coobleHna o CI'B

Unn OBYCTOPOHHEE 3a60NIeBaHNE C HEN3YYEHHBbIM [0
koHua natoreHe3om. CIB xapakTtepudyetcsi runep-
3NaCTNYHbIMLA BEPXHUMU BeKamu, KOTOpble ferko
pPacTArMBalTCA NP MUHUMANbHOW TPaKuui KBEPXY.
Bnepsble gaHHbI cuHApoM 6bin onucad B 1981 r. [1].
HecmoTps Ha TO, YTO NMepBOHavasibHble COOOLLEHUSA
o0 CI'B OTHOCMANCL WCKJIYUTENBHO K MYy>XYMHaM
CpefHero Bo3pacTa, CTpagallyM OXUPEHUeM, no-
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B NegmaTpuy4eckon npakTtuke [2-6]. PacnpocTpaHeH-
HocTb CI'B coctaenseT ot 0,5 o 31,5% npu cpegHem
Bo3pacTte 51 rog (amanasoH 1-83 roga) [2, 7, 8].
BepxHne Bekn 3a cCYeT CBOEN runepanacTu4HoO-
CTW MOTyT CMNOHTaHHO BbIBOPAYMBaTLCA BO BPEMS
CHa, 4YTO MPUBOLUT K MEXaHUYECKOMY MOBPEXOEHMNIO
KOHBIOHKTMBbBI 1 PoroBuupl. B cBolo o4epedb, 3TO
moxeT Research Institute of Eye Diseases, Moscow,
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CORNEAL BIOMECHANICAL PROPERTIES
IN FLOPPY EYELID SYNDROME

E.A. Krinitsyna, Ya.O. Grusha
Research Institute of Eye Diseases, Moscow, Russian Federation

Background: Floppy eyelid syndrome (FES) a frequently underdiagnosed disorder of unknown
pathogenesis. FES has been associated with ocular conditions such as keratoconus. At present, despite
the frequent combination with FES and keratoconus, there is practically no data on the biomechanical
properties of the cornea in these patients. Aims: to determine corneal biomechanical properties in patients
with Floppy eyelid syndrome. Methods: The study included 40 patients (54 eyes) with hyper-extensible
eyelid syndrome. The average age was 53.9+6.7 years. The central corneal thickness averaged 551+25.
All patients underwent standard ophthalmological examination, including pneumotonometry. Intraocular
pressure (IOP) and biomechanical properties of the cornea were measured using dynamic bidirectional
applanation. Results: Study of the biomechanical properties of the cornea in patients with Floppy eyelid
syndrome showed a decrease in corneal hysteresis (CH) indices on average to 9.96+0.61 mm Hg, corneal
resistance factor (CRF) — to 9.54+0.64 mm Hg. Moreover, their value varied depending on the severity of
the syndrome. The mean value of corneal compensated IOP (IOPcc) in the entire sample was 15.5+1.0 mm
Hg, Goldman IOP (IOPg) 15.1+2.0 mm Hg, pneumotonometric IOP 11.61+2.9 mm Hg. Regardless of the
severity, the pneumotonometric IOP indices did not have statistically significant differences, while as
this syndrome progressed, the IOPcc and IOPg indices showed a steady decrease in the mean values.
Conclusions: It was found that in the Floppy eyelid syndrome the biomechanical parameters of the
cornea were reduced. At the same time, the value of these indicators varied significantly from the severity.
The largest decrease was demonstrated by the corneal hysteresis index, and the smallest corneal-
compensated IOP.

Keywords: floppy eyelid syndrome; corneal biomechanical properties; keratoconus; obstructive sleep
apnea.
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Russiapa3sutie Takux odTansMonornyeckux 3abo-
NIeBaHNI, KakK TOYeYHas KepaTonaTusi, XPOHUYECKUI
KOHBIOHKTUBUT C MPEUMYLLECTBEHHBIM MOPaXKEHNEM
BEPXHEro Beka, a B 3amnyLleHHbIX Cly4asx Bbl3BaTb
KepaTuHU3auuo  nanbnebpanbHON  KOHBIOHKTUBBI.
B cBS3M C 3TUM nauneHTbl NPebABAAOT PasHO06-
pasHble >Kasiobbl, TaKMe Kak MOCTOSIHHOE MoKpacHe-
HVe rnasa, OLUylLleHWe WHOPOZHOro Tena B rnasy,
ANCKOMMOPT, CAN3NCTOE OTHAENsieMOe, HEe MOAAalo-
LLUMEeCs KOHCEepPBaTMBHOMY JiedeHuto. MNomMnmo Bbiwe-
nepeYvmcnieHHbIX NPU3HaKoB, UMEKOTCS faHHbIe O ApY-
rmx ohTanbMONOrMYECKUX NMPOSIBIEHNSIX, K KOTOPbIM
OTHOCMKTCS MaTOJIONsi POroBuMLbl: KepaToKoHyc [9-12],
aHOManuy NosIoXKeHMs1 BEK — 3aBOPOT/BbIBOPOT HIXK-
HUX BEK, 4YacTuyHbIn 6nedaponTtos [7, 13, 14], nTo3
pecHuy, rnaykoma [15]. CI'B Tak>xe yacto accouuu-
pyeTcsi C CUCTEMHbIMU 3aboneBaHusIMK, cpeay Hux
Yallle BCEro BCTPEYalTCs OXUPEHWE, rnepToHnYe-

ckas 6onesHb, vwemnyeckas 6onesHb cepgua, ca-
XapHbln guabet U CUHAPOM OOCTPYKTMBHOIO arnHo3
cHa (COAC) [16-19].

Llenb nccnegoBaHnsi — nsy4veHne GromexaHuye-
CKMX CBOWCTB POroBuLbl y NaLMEeHTOB C CUHLPOMOM
rMNeppPacTS>XUMbIX BEK.

METOAbI
AnsaiiH nccnepgoBaHus
[MpocnekTnBHOE.

KpuTtepun cootBeTCcTBUSA

Kputepun UCKI0HeHs:: NpefLecTsyiolme one-
pauun Ha Bekax; TPpaBMbl rflasa B aHaMHe3e; BO3pacT
nauneHToB cTaplwe 70 NeT; rnaykoma; Nncuxm4eckue
pacCTPOICTBa; anuencus; Hanudne nboro Tuna
MPOrpPecCupyoLEero, TSXKENoro UaM HecTabunbHOro
COMyTCTBYHOLLErO 3a601eBaHMS.
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OPUTUHAJIbHbIE UCCJIEAOBAHNS

OnucaHne MeaVLMHCKOro BMellaTebCcTBa

ViccnepoBaHue BA3KO3NACTUYECKNX CBONCTB (hinb-
PO3HOV 060M0YKM rNasa OCYLUECTBASAN C MOMOLLbIO
OVHaMUYeCcKol ABYHanpaBieHHON annnaHauum poro-
Buupl Ha npubope Ocular Response Analyzer (ORA;
Reichert, CLLIA).

MauneHTbl BbIIM pacnpepeneHbl Ha TpU rpynnbl
B 3aBMCMMOCTM OT 30Hbl BM3yanu3auum nansnebpasb-
HOW KOHBIOHKTUBLI. [laHHbIi napameTp onpemensnu
C MOMOLLBIO CMeunanbHOro MHCTPYMEHTa — rpagyu-
poBaHHoro wnatensa ¢ warom 1 mm (Engels Measuring
Spatula, Geuder, lepmanus). Nocne MHCTUNNAUMOH-
HOW aHecTe3un ¢ nomoLbto pacteopa 0,5% ankauHa
BEPXHEE BEKO OTTAMMBANN KBEPXY U KHAPY>XW, KOHYNK
WHCTPYMEHTa MOOHOCUAN K CKJIepe N U3Mepsnn Bbl-
COTY OBHaXKeHus1 Tap3asibHOW KOHBIOHKTMBLI. Jlerkon
cteneHn (I rpynna) TSXXeCTW COOTBETCTBYET BbiCOTa
OBHaXKeHMS KOHBIOHKTMBBI 0 6 MM, CpepHel ctene-
HU TskecTy (Il rpynna) — 6-9,5 MM, TSKEsNon cTeneHn
(I rpynna) — 6onblie 10 Mm.

B ka)xgom cny4ae BbIMOMHANOCh HE MEHee Tpex
MU3MEPEHNN Ha Ka)kOoM rnasy. Pesynstat unsmepe-
HUS npencTaBnsancs B Buoe rpadwuka ¢ nognucs-
MU MOMYYEHHBbIX 3HAYEHWUN: POrOBUYHO-KOMMEHCU-
posaHHoe B[l (corneal-compensated intraocular
pressure, |IOPcc) n BI', npupaBHeHHOro K fonbgMaHy
(Goldmann-correlated measure intraocular pressure,
IOPg), KopHeanbHbI rucTepesnc (corneal hysteresis,
CH) n dakTop pe3ncteHTHOCTU poroBulbl (corneal
resistance factor, CRF). Ka4yecTBo npoBegeHus uc-
cnefoBaHMs oueHuBanuM No (PopMe KOpPHeOorpammbl
N aBTOMATUY4ECKOMY KPUTEPMIO OLEHKM KayecTBa
namepeHus (waveform score, WS)). [lna aHannusa uc-
nonb3oBanu n3MepeHns ¢ nokasarenem WS soiwe 5.

Bce naumeHTbl 6b1M NPOMHGOPMMPOBaHbI JO Ha-
Yyana WCCNEeQoBaHUA O XapakTepe WuccnepoBaHus

N O OeNncTBusX, KOTOpPblE NOTeHUMalibHO MOryT yXya-
WNTb peaynbrar.

OTnveckas akcnepTusa

OT BCcex 06CcnegoBaHHbIX v, MOAY4EHO UHHOPMU-
pOBaHHOE corflace Ha y4yacTue B UCCnedoBaHun Ha
OCHOBaHUN 3TUYECKMX HOPM XenbCUHKCKOW Aekna-
pauun BceMmnpHon MeanumMHCKOM accoumaummn «Peko-
MeHZauun ons Bpaden, 3aHMatoLLMXcst G1oMeanLnH-
CKVMM UCCNEAOBAHMAMU C YHaCTUEM JTIOLEN>.

Cratuctnyeckuin aHanus

CratmcTnyecknii aHanu3 M OLeHKa OOCTOBEPHO-
CTW NOJyYEHHbIX Pe3yNbTaToB NPOBEAEHbI C MOMOLLBHO
nporpamm Microsoft Excel 2010 wn Statistica 8.0.
Konu4yecTBO uccnenoBaHuii B rpynnax 6buio gocra-
TOYHbIM 4151 MPYMEHEHUSA METOL0B NapamMeTpPU4EeCKon
CTaTUCTUKU. [Na XapakTepuUCTUKN PSAOB LaHHbIX
paccy1TbIBaN CpegHNe 3Ha4yeHnst U cCTaHgapTHOE OT-
KNIOHEHNE, a NPU OLEHKE OOCTOBEPHOCTM pasnnyuii
npumeHany kputepuin CTetogeHTa.

PE3YJIbTATbI

OO0beKTbl (y4aCTHUKM) UccnenoBaHus

B uccneposaHne 6bin10 BktoYeHo 40 nauneHToB
(54 rnasa) ¢ CI'B B Bo3pacTe oT 37 fo 69 (B cpegHem
53,9+6,7) neT, N3 HMX 2 XXeHLWHbl. CpeaHss TonwmHa
LleHTpanbHOW 30HbI POroBuLbl cocTasmna 551425 MKM.
B rpynny koHTposns sownm 30 300poBbix JOOPOBOSIbL-
ueB (30 Bek).

OCcHOBHbIe pe3ynbTaTtbl UCCNeoBaHNA

WccnepoBaHne GMoMexaHWYeCKMX CBOWCTB pOro-
BuLbl Y naumeHToB ¢ CIB BbISABUNO, YTO nokasaTenu
CH un CRF 6binn cHuxeHbl. B Tabn. 1 npenctaBneHbl
cpenHve nokasartenn TOHOMETPUN.

Tabnuua 1/ Table 1

PacnpepeneHune noka3saTesneilt GUOMexaHUKN poroBuLibl
B 3aBUCMMOCTMU OT CTEMEHM TSHXKECTU CUHAPOMA rMneppacTsXKUMbIX BeK /
Distribution of corneal biomechanics indicators depending on the severity of Floppy eyelid syndrome

MokasaTenb, Mm pT.CT. | rpynna Il rpynna Il rpynna KoHTponbHas p
IOPcc 16,7+2,1 15,3+2,5 14,69+1,6 16,1£2,3 0,036
IOPg 16,4+2,6 16,3+3,9 12,77+2,4 16,81+£2,7 0,949
CH 10,5+1,5 10,1£1,3 9,29+1,2 11,35+0,8 <0,001*
CRF 10,2+2,8 9,6+2,7 8,92+1,6 11,6+1,1 0,001*

lNMpumeyanume. * Tlokasarenn cTaTuCTUYeCKN 3Hadmmel. IOPcc — poroBnYHO-KOMMNEHCUPOBAHHOE BHYTPUINasHoe Aasne-
Hue; IOPg — BHyTpurnasHoe gasnerue no fonbamany; CH — kopHeanbHbIn ructepesuc; CRF — dakTop pe3ancTeHTHOCTH

pOroBuLbl.

Note: * The indicators are statistically significant. IOPcc — corneal-compensated intraocular pressure; IOPg — Goldmann-
correlated measure intraocular pressure; CH — corneal hysteresis; CRF — corneal resistance factor.
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CpepHue 3HayeHnss CH B 3aBMCMMOCTW OT CTEMNEHW
Tshxkectn CI'B coctasunu B rpynne | 10,5+1,5 mm pT.CT,,
B rpynne Il — 10,1+1,3 mm pt.cT., B rpynne |l —
9,29+1,2 MM pT.CT. 3HaUYNTENbHbIE N3MEHEHNS BrOME-
XaHN4eCKMX CBONCTB POroBuLbl COrNacytTcs C rmno-
TE30M O TOM, YTO POroBUYHbIE (DAKTOPbI, TaKNe Kak
6onee Huskne nokasatenu CH un CRF, moryT npeg-
CTaBnATb Co60M (hakTop pucKa pPasBUTUS KEPATOKO-
Hyca y naumeHToB ¢ CI'B.

[ononHutenbHble pe3ynbTaTbhl UCCNEA0BaHNSA

He o6Hapy>XeHO CTaTUCTUYECKUN 3HAYMMbIX Pasnu-
Y mexxay naumeHTamu ¢ CI'B 1 KOHTPOsIbHOWM rpynnbl
no oTHoweHuo K IOPg.

HexenaTtenbHble sBneHUst
B xone npoBoguMoro nccnefoBaHust Hexxenartesb-
Hble SIBNEHUS Y NaUMeHTOB OTCYTCTBOBASN.

OBCYXXOEHUE

Kak nasectHo, CI'B cBsi3zaH ¢ rnasHbiMy U CUCTEM-
HbIMU 3a6051EBaHNAMU, CPEAU HMX Yallle BCTPeYaloTCs
kepaTokoHyc 1 COAC, KOTOpbI XxapakTepnayeTcsl pe-
UUONBUPYOLWLMY 3NMU304aM1 YacTUHHOW MW NOJSTHON
OBCTPYKUUN BEPXHUX ObIXaTeNbHbIX MyTENW, Bbi3bIBat0-
LMK OCTaHOBKY AbixaHus Bo BpeMms cHa [20]. COAC
TECHO CBSI3aH C OXXUPEHMEM, BbI3bIBAET PacCTPOWi-
CTBO CHa, Npoby>xpas nauymeHTa HO4Ybl U MPUBOLS
K [OHEBHOW COHAMBOCTU. [1OCKOSIbKY MpakTU4ecKu
Bce nauyuneHTbl ¢ CI'B umetoT conyTtcTyrowmin COAC,
CUCTEMHAs aKTuBauMs MaTpPUKCHbIX MeTanionpoTe-
nHas 9 (MMI-9) n3-3a nepemexaroLenics rmnoKcum
MOXXET Urpatb PoJib B KHOYEBbIX 3BEHbSX NATOreHe-
3a CI'B n COAC, npuBoas K gerpagaumm anactmye-
CKUX BOJIOKOH 3a cyeT akTmBauun MMI1, B HacTHOCTK
MMI1-9, B NepuoKynspHbIX TKaHAX, a TakXe B TKa-
HAX rnoTku. A. Franczak n coasT. [21] npoBenu meTa-
aHanM3 nuTepaTypbl, MOCBSALEHHON WCCNEeLOBaHMIO
koppenaunin mexay yposHem MMI1 n cTeneHsio Ta-
»xxecTtn COAC: B 5 13 8 UCTOYHUKOB Oblia 06Hapy>xe-
Ha MOJIOXKMTENbHAA CBSI3b MeX[Ay MOBbILLEHNEM aK-
TUBHOCTWU, B YacTHocTKU, MMIT-9 B CbIBOPOTKE KPOBU
n ctenenbto Tsxxectn COAC. B gpyrom nccnegosaHumn
Tak>ke 6b1110 JokasaHo, 4To kKonmyectso MMI-9 B cbi-
BOPOTKE MOJIOXKNTENIBHO KOPPENUPYIOT CO CTEMEHBIO
Tsbkectn COAC [22]. Kpome Toro, 6bina obHapy»xeHa
NOSNIOXKNTENBHAA KOPPENALMOHHAA CBA3b MeXay rmc-
Tepesncom porosuubl 1 COAC. S. Nadarajah n coasT.
[23] mo paHHbIM MmosmMcomHorpadun  0BHaPY XN
B KOropTe MauMeHTOB 3HA4YUTENbHO OO0nee HU3KWUN
rMCTEPE3NC POrOBULbI Y UL, C YMEPEHHBIM/TAXKESbIM

OPUTUHAJIbHbIE UCC/TEAOBAHUA

COAC B cpaBHeHMUN C HOPMaJbHbIM/NErKUM TEYEHNEM
60nesHu.

HekoTopble aBTopbl npegnonaratoT, 4to CIB un
KEpPaTOKOHYC MMEIOT OOLMe 3BEeHbs naTtoreHesa, 3a-
Knovaruieecs Takxe B aktusauum MMIT-9 [24, 25].
KepaTokoHyC sBnsieTcs MynsTudakTopuanbHbiM 3a-
6oneBaHreM, BO3HUKHOBEHNE KOTOPOrO XapakTepusy-
eTCH noTepeit CTPYKTYPHOW LEeNOCTHOCTY POroBuLbl,
npUBOJSLLEN K ee NCTOHYeHuto. AkTusauus MMI1-9
MOXET ObITb OTBETCTBEHHON 32 CHUXKEHWE MMCTEPE3U-
ca porosuupl. BriomexaHnyeckne csorictea hubpos-
HOW 0B0NOYKMN NPY KEPATOKOHYCE Takxe Obinn nccne-
OOBaHbl C MOMOLLbIO ABYyHanpaB/iEeHHON anniaHauum
POroBuLpbl: PE3YNLTaThl NCCIE0BaHNA NoKasanu, 4To
npwu kepatokoHyce nokasartenn CH n CRF cHuXeHbl no
CPaBHEHWIO C HOpPMO [26].

MomumMo 3aTOro, 6bINO BbICKA3aHO MPeANnosoxXe-
HME O TOM, YTO B PasBUTUN KEPATOKOHyCa CyLLeCT-
BEHHYIO POJib UrpaloT BOCManMTeNlbHble MeAMaTopbl,
a TakXe CTUMynupyloLwme BocnaneHne ¢akTopsl,
B YAaCTHOCTU MOCTOSIHHOE TpeHue rnas. CuurtaeTtcs,
YTO B TaKMX YCNOBUSAX INUTENNIA POrOBULbI HAYMHA-
€T NpofyuMpoBaTh MTU4ecKme epMeHThbl 1 Bocna-
NUTENbHbIE LUUTOKWUHBbI, KOTOPbIE aKTUBUPYIOT Kepa-
TOUUTBI, BbI3biBasi NOBPEXAEHNE TKAHEN POroBULbI
n ee ncTtoHyeHne. K npegpacnonaratiownum akTto-
pam pas3BUTUS KEPaTOKOHyCa Tak)Xe OTHOCAT Mmexa-
HU4YeCKOe BO3JENCTBUE (MONOXKEHNE BO CHE JINLIOM
BHMK3). OgHa 13 OCHOBHbLIX Teopuin natoreHe3za CIB
3aKJIlo4aeTCs B CieayroLeM: NOCTOSHHOe BO34ENCT-
BME MEXaHNYeCKoro aktopa (COH NMLOM BHU3, Tpe-
HWe rnas) Bbl3bIBAET MOBPEXOEHVE INUTENNS, YTO
NPUBOLMWT K arnonTo3y KepaToLWUTOB C MOBbILLEHNEM
YPOBHSA NIUTUYECKMX (DEPMEHTOB 1 Pa3BUTUIO Oere-
Hepauuu anutenns, 6oymMeHoBon MemMbpaHbl 1 CTPO-
Mbl [27]. B eQuWHCTBEHHOM WCCNefoBaHUN, LENbO
koToporo 6bino udyyvenne CH y naumeHtoB ¢ CI'B
[28], 6bI10 NOKasaHo, YTO CpedHue 3HaA4YEHNSA rMcTe-
pesnca porosuubl y nauymeHTos ¢ CIB coctaBnsnm
9,51 B cpaBHeHuu ¢ 11,66 y nauMeHTOB KOHTPOBHOA
rpynnsl (p <0,001).

B 1988 r. W.W. Culbertson n S.C. Tseng [29] npega-
nonoxunu, 41o CI'B MoxeT 6biTb 06YyCNnoBMeEH wuLle-
MUEN B OKPY>XaloLMX TKaHAX B MOMEHT, Korga nauu-
€HTbl CMAT HUYKOM. BosHukatowas npu npoby>xgeHnm
penepdy3nst Npy NepemMeLLeHnn UM npoby>XAeHUN
BbI3bIBAET OKUC/IMTENbHBIA CTPECC U MOBPEXAEHNE
NepPUOKYNSIPHbIX TKaHE B pes3yfbraTte BbICBOOOXOA-
oWmMxcs CBOOOAHbIX pagmkanoB. ABTOpbl MPeAmno-
NOXWNN, YTO OJINTENIbBHOE MEXaHWYEeCKOe BO3LENCT-
BME U XPOHMYECKME UlLeMuYeckue/penepdy3noHHbIe
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OPUTUHAJIbHbIE UCCJIEAOBAHNS

CKayKun COMpPOBOXAAKTCA TaKXXe CTPOMasbHbIMK W3-
MEHEHUAMIU POroBuULbI.

[MonyyYeHHble HaMW AaHHble MOTYT OOBACHUTL Bbl-
COKY0 4aCTOTY BCTPEYaEMOCTN KEpaTOKOHYyca y nauu-
eHToB ¢ CI'B 1 NpeanonoXxuTb HEKOTOPY OBLLIHOCTb
3BEHbEB NAaToOreHe3a 3TUX COCTOSAHUI, OAHaKo Tpeby-
€TCA NpoBeAeHne AanbHENLWNX nccnenosaHnii bruome-
XaHNYEeCKUX CBOWCTB porosmupl y nauneHTos ¢ CIB.

3AKJTIOMEHUE

Mpn oueHke BromexaHn4eckux cBOCTB PUbpo3-
HOWM 060104KK BbINO BbIBNIEHO, YTO NALMEHTbI C CUHA-
POMOM IMNEPPACTIXKUMbIX BEK UMENN CTATUCTUYECKU
6onee HU3KME NoKasaTeNM KOPHeanbHOro rmcTepesun-
ca n akTopa Pe3anCTEHTHOCTM POroBULbl, MPU STOM
BENMUYMHA 3TUX MoKasaTenen BapbupoBana OT CTe-
NMEeHN TSHXKECTU: B YaCTHOCTU HanMOONbLLUEE CHMKEHMNE
nokasaTterieli KopHeanbHOro ructepesnca u gakropa
PE3NCTEHTHOCTN POroBuLbl  NPOAEMOHCTPUPOBaN
naumneHTbl C TSHXKENON CTeneHbo 3aboneBaHns.
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