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Pe3lome

LLENb. OnpeaeneHne 3aKOHOMEPHOCTEN CTPYKTYpPHO-
(DYHKUMOHANBbHON peopraHu3aLnum akKoOMOAALMOHHOW
CMCTEMbl Y MALMEHTOB C rMnepmMeTponuei B npouecce
HOPManbHOro CTapeHust u npu GopMUPOBAHUN TUAPOAM-
HaMU4eCcKnx 6J10KOB.

METOAbI. O6cnepnoBaHbl 110 NaLMeHTOB C rMnepmeTpo-
nuein 1-2 ctenenu (220 rnas) B 5 rpynnax: nMua mMonoao-
ro, 3penoro, NMOXUNOro Bo3pacta 6e3 NPU3HAKOB Hapy-
WeHUs rmapoamMHaMnKmn, naumeHTbl NOXWAOrO0 BO3pacTa
€ hYHKLMOHAMNbHbBIM aHrynAapHbiM 610kom (DAB), NaLueHTb
MoXunoro Bo3pacta ¢ makpodakuen. Momumo cTaHaapT-
HOro ochTanbMoNOrMyeckoro o6cnefoBaHns NpPoBefeHbl
yNbTpasByKoBas 6MOMUKPOCKONUSA, OLEeHKa wWwelmndnior-
n306paXXeHNIn, NynuaIomMeTpus.

PE3V/bTATbI. Y nauueHTOB C runepmeTponuei Monogo-
ro Bo3pacTa BeiMUYMHA aKKOMOAALMMW 3aBUCUT OT COCTONA-
HUA LUNMAPHOW MbIWLbl U BENWUKUHBI 3pauka. Y nauymeH-
TOB 3penoro BO3pacTa pasmepbl XpycTanuka yBenuyeHbl
Ha 15-20%, BbIAB/IEHO YTO/NLLEHME BEPXYLIKN LUINAPHOIO
Tena C yMeHblueHnem ee yrna Ha 24-30% u akyctuye-
CKUMU MPpU3HAKaMK runepTpoun LUPKYNSpHOW nopuun
PECHUYHOW MblwLbl. MpU 3TOM BeNMYMHA AKKOMOZALMN
KoppenupyeT ¢ TonumHon xpycranuka (r=0,82; p=0,0001),
pasmepamu 3aaHen kamepbl (r=-0,45; p=0,042) n Bennun-
HOWM yrna BHYTPeHHeN BepluHbl uuanapHoro tena (r=-0,81;
p=0,0001), rpagueHTOM noBbileHNa BrJ] nocne nposeaeHns
HarpysouHoi npo6bbl (r=0,53; p=0,012). Mpn HOpManbHOM

cTapeHun HabnogaTca aucTpouyeckne N3MeHeHUs Un-
NIMAPHON MbllWLbl N NOABAAETCA NPOYHas B3aWMOCBA3b
3anaca akkomogauum ¢ yposHem Brf (r=-0,81; p=0,001).
Mpu rugpoanHammyeckux 6noKax yBenuyeHue Xpycranu-
KOBOW MacCbl CTAaHOBUTCS KPUTMUECKUM, a runepTpodus
LUMNMAPHON MbIWLbl coXpaHseTcs. Mpn 3TOM NpoMcxoauTt
M3MeHeHMe KOHGUTrypauuu BHYTPEHHeW BEepLIUHbI LuAn-
APHOro Tena U yMeHblUEHWE BEPXYLIEYHOro yrna y nauu-
eHToB ¢ PAb Ha 30-40%, a y naLMeHToB ¢ MaKkpodakuen —
Ha 50-60%. BennumHa akkomogauuu y nauueHToB ¢ DAB
KoppenupyeTt ¢ Ko3(h(PULUEHTOM NErkocTn OTTOKA BHY-
TpurnasHon xuakoctun (r=-0,71; p=0,021), a y nayneHToB
¢ makpoakuen - ¢ yposHem B[ (r=-0,72; p=0,009).

3AK/MIOYEHUE. AKkoMOJaLMOHHAs CUCTEMA Y MONOAbIX
MaLWEHTOB C FMNEPMETPONNEN XapaKTepU3yeTcs aKTUBHbIM
yyacTuem LUNNAPHOW MbIWLbl, 3paYKOBON Anadparmbl.
Mpu HOpMaNbHOM CTApEHMU BbiSIBMIEHbI NOCNef0BaTeNbHbIe
W3MEHEHUA LUNMAPHON MbIWLbl: rTMNepTpothnsa CMeHseTcs
auctpocdmen. Y naumeHToB ¢ rMapoOaMHAMUYECKUMI BOKA-
MU ABNEHUA TUNepTPpoUN LUANAPHON MbllLbl COXPaHS-
l0TCA, YBENUUYEHME XPYCTANMKOBOW MacChbl CTAaHOBUTCA Kpu-
TUYECKUM, YTO CBUAETENbCTBYET O HAPYLWEHUN MEXaHW3MOB
yrnpaBneHnsa akkoMoaaLMOHHbIM OTBETOM.

KNIOYEBbIE C/TOBA: runepmetponusa, akkomogauus,
(bYHKUMOHANbHBIA AHTYNAPHBIA 610K, 3aKpbITOYrofbHas
rnaykoma, LunuapHas mbiwua, LuinapHoe Teno, ynbTpa-
3BYKOBas 6UOMUKPOCKOMNSA, CTapeHue.
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Abstract

PURPOSE: To determine consistent patterns of structural
and functional reorganization of the accommodative sys-
tem in patients with hypermetropia during normal aging
and hydrodynamic block formation.

METHODS: The study included 110 patients with low and
moderate hypermetropia (220 eyes), divided into 5 groups:
young patients, mature patients, elderly patients without
evidence of hydrodynamics disturbance, elderly patients
with a functional angular block and elderly patients with
macrophakia. In addition to the standard ophthalmologic
examination all patients underwent ultrasound biomicro-
scopy, Scheimpflug imaging assessment and pupillometry.

RESULTS: In young patients with hypermetropia the
accommodation value depends on the state of the ciliary
muscle and the size of the pupil. In patients of mature age
the lens dimensions are increased by 15-20%, decreasing
the angle of the ciliary body by 24-30%, and the acoustic
features of hypertrophy of the circular portion of the ciliary
muscle are also found.

Accommodation value correlates with the thickness
of the lens (r=0.53), the posterior chamber dimensions
(r=-0.45) and the value of the ciliary body inner apex angle
(r=-0.57), as well as IOP increase gradient after the load
test (r=0.43).

Normal aging process involves degenerative changes
of the ciliary muscle and there is a strong correlation of
accommodation reserve with IOP level (r=-0.81; p=0.001).
When a hydrodynamic block occurs, the increase of the
lens mass becomes critical, and hypertrophy of the ciliary
muscle is preserved. Thus there is a change in configuration
of the internal top of ciliary body and the decrease of apex
angle in patients with functional angular block by 30-40%,
while in patients with macrophakia it is decreased by
50-60%. Accommodation value in patients with functional
angular block correlates with the facility of intraocular
fluid outflow (r=-0.71; p=0.021) and in patients with macro-
phakia — with 10P level (r=-0.72; p=0.009).

CONCLUSION: Accommodative system in young patients
with hypermetropia is characterized by active participation
of the ciliary muscles and pupillary diaphragm. In normal
aging hypertrophy of the ciliary muscle is replaced with
dystrophy. In patients with hydrodynamic blocks ciliary
muscle hypertrophy phenomenon persists, the increase
in the lens mass becomes critical, suggesting a disorder
of accommodative response regulatory mechanism.

KEYWORDS: hypermetropia, accommodation, functional
angular block, angle-closure glaucoma, ciliary muscle,
ciliary body, ultrasound biomicroscopy, aging.

WCKY DPa3BUTHUA THAPOAUHAMHUYECKUX OJIOKOB
Y 3aKpBITOYTOJNbHOU rnaykombl (3YI) 3Havum-
TeJIbHO TIOBBLILIEHBI HA [VIa3aX C OCEBOM rumep-
MeTPOIUEH y JIUII cTapiiero Bo3pacta [1-9].
YcTaHOBNEHO, 4TO [ QYyHKIMOHANIBHOI'O aHTY-
ssiproro 6yoka (OAB) ABJAIOTCI XapaKTEPHBIMHU CABUT
VPU0XPYCTATUKOBOM adparMel KIiepesu, BHITYKIbIN
npoduib pagyxku, TIybokas 3afHAA KaMepa IJIasa,
nepesHee MOJOXKeHNe IWINAPHBIX OTPOCTKOB U Majloe
paccTossHUE MeXJy paAy:KkKoil u Tpabekymoit [3].
V manueHToB ¢ uMeromeica 3YI' Taxxe HabMIOAAIOTCA

AKKOMOOAUUOHHASA cucmema npu 2udpoduHamuueckux baokax

cMellleHUe LWINApHOro Tejla KliepeJu, yMeHblIeHle
[IyOWHEL TlepefHel KaMepsl, IIPU 3TOM IIPOUCXOAUT
yMeHbllIeHUe IIPOCTPaHCTBa A I[UINapHBIX OTPOCT-
KOB U YBeJIMYEHUE UX KOHTAKTA C paAyXKou [5-9].
Bmecre ¢ TeM ucciefoBanus GaKTOPOB pUCKa pas-
ButudA 3YT, npeacraBieHHble B IUTEpaType, OMUPAIOT-
¢ Ha Hayumure yxxe cGOpMUPOBAaHHBIX aHATOMMYECKUX
caBuroB [5, 8, 12-16], Torza Kak cOCTOSIHUE THUIepMe-
TPOMMUYHOTO IVIa3a OTIINYAeT He TOJbKO 6ojiee TecHas
WHTPAOKY/IApHasA KOMIIOHOBKA NEePUIEHTUKYIAPHBIX
CTPYKTYP, HO ¥ U36BITOUHOE HaNpsKeHe aKKOMOJALUH,
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9TO B ZETCKOM BO3pacCTe SBJIAETCA MPOBOLUPYIOIUM
dbaKTopoM /IS pa3BUTHA KOCOIVIA3UA W aMOJUOIUU
[17-19]. Y B3pocCibIX NAallMEHTOB HaTW4Ue TUIlepMe-
TPONUHU IIpefonpesenseT Oojee paHHee IIPOsABIEHUE
npecbuonuu [20-21, 34].

OZHAKO COCTOSHHIO aKKOMOJAIIMIOHHOMN CUCTeMBbI
y B3POCJIBIX NTAlIMEHTOB C rUIlepMeTponuell IocBAle-
HO He TaK MHOTO paboT. VI3BeCTHO, UTO AJiA yydlle-
HUA aKKOMOZAIIMIOHHOTO OTBETa IOBBINIAETCS COKpa-
TUTEeJIbHAsA CWIA LWINAPHOM MBIl U BCIEJCTBUE
3TOro pa3BUBaeTcs ee runeprpodus [22-23]. B uccie-
JoBaHuax Pucker [24] 6vUIO MOKa3aHO, YTO IS [VIa3
C TUTIEPMETPOITHE ¢1aboi U cpefiHel CTeMeHN Xapak-
TEPHO MezyIeHHO(hA30BOe HAIPKEHNE aKKOMOAIIVH,
BJIEKyIIee 3a cOOOM yBeqnvYeHHe 00beMa BHYTPEHHEN
BepXYIIKYU IWJIMAPHOTO Tesa, 00yCIOBIeHHOE TUIlep-
Tpoduel TUPKYIAPHONU MOPIUY [[THAPHON MBIIIIIEL.
B 1es0M ke opraHu3anys akKOMOZAAIMOHHOMN CHUCTEMEL
y MaIUeHToB C TUIlepMeTponreil n3ydeHa HeZloCTaTo4-
HO. OCTaroTCsA HEACHBIMU 3aKOHOMEPHOCTH aKKOMOZa-
I[MOHHOTO OTBETA y TAIIUEHTOB C TUIIEPMETPOITHEN KaK
B MOJIOZIOM BO3pacTe, TaK U B Ipolleccax HOPMaIbHOT'O
(du3HOMIOrNYECcKOro) U MaTOJIOTUIECKOTO CTapEHUS.

BhIsICHEHUE IIVUTNAPHO-TEHTUKY/IAPHBIX B3aUMOOT-
HOILIEHUH y MalUeHTOB C TUIIePMETPONNYeCKOl ped-
pakuueil B pasjIMYHBIX BO3PACTHHIX I'PYINAaxX U ycTa-
HOBJIEHUE POJHM aKKOMOZJAIIMOHHON HArpy3KH MOXXeT
CTaThb OCHOBOM A pelleHUs 3aZad NPOUIAKTUKU
Pa3BUTHUSA TUAPOAUHAMUYECKUX O10KOB 1 3YT.

Vicxozs 13 3TOro, 1efb Hallel paboTel — ompeze-
JIleHNe 3aKOHOMEepHOCTeH CTPYKTYPHO-QYHKIIMOHAIb-
HOU peopraHMU3alMd aKKOMOJAIIMOHHON CHUCTEMBI
y MaIMeHTOB C TUIIEPMETPOIHEH B MpoIiecce HOPMaJb-
HOT'O CTapeHUsA U npu GOPMUPOBAHUU TUAPOSUHAMU-
YecKUx OJIOKOB.

MaTepuanbl U MeTopbl

I'pynma Jjun Ajas wcciaefoBaHus Obuta chopmu-
poBaHa Ha J06POBOJBHBIX HayajaaX, B COOTBETCTBUU
¢ ToJjoxeHuAMU XeabcuHKckol [leknapaiuu Becemup-
HOU MeAuIMHCKON accoruanuu (1964-2013). IIpose-
JleHO BCeCTOpOHHee HCCIeZloBaHNe NlepeffHero oTpeska
rmasa y 110 mauueHTOB ¢ THIIepMeTpPONNYecKoi ped-
pakmueii (220 mras). O6GIUMKM KPUTEPUAMU OT6GOpa
MAI[MEHTOB AJIS MCCIeJ0OBAHUA OBUTM: HAJIUYUE TUIEpP-
MeTrponuu 1-2 crerneHu (06BEKTUBHAA pedpakuus OT
+2,0 zo +4,0 AnTp); OCTPOTa 3peHus BAaIb He MeHee
0,8; OTCyTCTBUE COMYTCTBYIOIEH 0GTAIBMOIATOIOTUN;
BT/l Hyoxe 21 MM PT.CT.; 9KCKaBalys AUCKa 3pUTEIbHOTO
HepBa He 6osee 0,3 AramMeTpa AUCKa; Pa3HUIIA SKCKaBa-
IIUY Ha 000uX I1a3ax He 6osee 0,2 AnameTpa AUCKA 3pU-
TeJIbHOTO HepBa. B 3aBucUMOCTH OT Bo3pacTa (kj1accu-
¢ukanus BO3, 2007) u HaMU4YuA TUAPOAUHAMUYECKUX
HapyLIeHU TaleHThl OBUTH pa3ZeneHbl Ha 5 TPyIIL.

1. Monodvle nayuenmst 6€3 IPU3HAKOB Hapylie-
HUA TUAPOAVMHAMUKM, BO3pacT B CpeJjHeM COCTaBUJI
25,0+2,8 roza.
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2. Ilayuenmsl 3penoeo eo3pacma 6e3 rUApPOANHA-
MHWYECKUX HapYIIeHWH, CPeJHUUA BO3PAcT COCTABUII
52,8+6,3 roza.

3. Hooxcunsie nayuenmst 6€3 TUAPOAUHAMUYECKUX
HapylleHU, cpeAHU Bo3pacT 64,4+5,6 roza.

4. Hoxncunvte nayuenmst ¢ PAb, ¢ ruAipogrHaAMU-
4eCcKUMM HapyleHuAMU. CpeAHuN Bo3pacT — 64,7+
5,1 roga. CreneHb OTKPHITHA yIVIa IlepefHeN KaMe-
pel (VIIK) mo knaccudukaruu Shaffer 1-2. IToBsiiie-
Hue BIJ| (A) mpu mpoBeJeHUU BOAHO-TIO3UIMOHHOU
Harpy3ouHo# mpo6sl (BIIII) cocTaBuio B cpegHEM
5,8+0,4 MM pT.CT.

5. Hoxcunsle nayuenmst ¢ makpodaxueii. CpesHIH
Bo3pacT — 64,8%6,7 roga. Crenenb oTkpuiTua YIIK
o knaccuduraruu Shaffer 0-2. BT/l B mokoe B mpefe-
Jax HopMel, nocie BIIIT moswimenue BI/l cocTtaBuiio
B cpegHeM 5,9+0,5 MM pT.CT.

BceMm nanueHTaM IOMHUMO CTaHZAPTHBIX METO/OB
odranbMosornyecKkoro obceoBaHuA ObUIN IIPOBeJe-
HBI: YIbTpa3ByKoBas 6uomukpockonus (Hi-scan) u 3D
doTorpadupoBaHue nepesHero oTpe3Ka vasa ¢ IoMo-
bI0 POTAI[MOHHOM meliMndior-kaMmeps! (Pentacam),
JeHcuToMeTpud xpycranrka (Pentacam), mynmwinome-
Tpus (OPD scan).

[TapameTpsl aHATOMUYECKUX CTPYKTYP IIPU BBIIIOJ-
HEHUU YIbTPa3BYKOBOW OuoMukpockonuu (YBM)
oIpeziesieHbl 10 KPUTEPHUAM, NpeAJ0KeHHBIMU paHee
C. Pavlin u A. Sheppard [23, 25]. VcciegoBaHbI: OJIO0-
JKeHUe BHyTPeHHel BepIIWHBI [WINAPHOIo Tejla, MakK-
cuMasibHas TOJIIWHA LWJIKAPHOTO Tejla B IPOEKIUU
BHyTpeHHel BepminHb (TL[Tmax), yrom BHyTpeHHel
BepIIWHH LuinapHoro tena (YBLT), yron mpumsl-
KaHuA «Tpabekyna — pazayxka» (YTP), paccTrosHue
MeXJy XpYCTaJIUKOM U BHYTpeHHe! BepIIWHOMN LIMIU-
apHoro Tena (PXBB), gimHa nepefHel MOPIUY ITMHHO-
BoH cBa3ku (LIC). CxeMaTuyHOe OTOOpPaXKEHUE PEru-
CTpalid aHATOMUYECKUX I1apaMeTpOB IIpeJCTaBIeHO
Ha puc. 1. A cTaTUCTHUYeCKOTro aHaIM3a UCI0NIb30Ba-
HbI aHaTOMUYecKre JaHHble BepXHero cerMeHTa Ivas-
HOro s16JI0Ka B IPOEKIIMU MepuAuaHa 12 4acoB Kak
€aMoro y3KOTo.

Pe3ysnbTaThl MccliefOBaHUM OBUIM 006paboTaHBI
¢ IpUMeHeHHeM KOMIIbIOTEPHOU ImporpaMMhbl Statisti-
ca 6.0. bputy BBRIYMCIIEHBI cpefHUe apudmeTndeckue M,
CTaHJapTHBIe OTKJIOHEeHUA OT cpeZHero S. [IpoBeseH
CpPaBHUTEJNbHBIN aHa/INU3 TPYIII C IpUMEHEeHUeM KpU-
Tepyusd MaHHa — YWUTHU U KOPPEJALNOHHBIN aHaIU3
nio [Iupcony.

Pe3yanaTb| n OGCV)KAGHI/IG

[Ipu oueHKe aHATOMHYECKUX B3aNMOOTHOUIEHUH
y TaIlMeHTOB C THIEPMETPONHElN oIpejeneHO, YTO
IIPOCTPAHCTBEHHBIE pa3Mephl XpyCTalKKa U IUIHap-
HOM MBIIMIIBI COOTBETCTBYIOT CpeJHECTATUCTUYECKUM
MMOKAa3aTeAM IOMYIALNY, IpeACTaBJIeHHbIM B JIUTepa-
Type [14, 23, 26]. PesynbraTsl Hccie[0BaHUA OTpaXxe-
HBI B mab. 1.
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Puc. 1. VpuponunuapHas 30Ha: A — rucTonorudeckuii cpes; b — YBM-KapTHHA CO CXeMaTHYHBIM OTpa)KeHHeM aHaTOMMU-
qeckux napamerpos. BT — BHyTpeHH:Ad BepiinHa; TIITmax — mMakcumanbHad TOMIIWHA LIWIMAPHOIO Teja B IIPOEKIIUU
BHyTpeHHe# BepinHbl; YTP — yros mpuMbIKaHus «TpabeKyna-pagyika»; YBLT — yros BHyTpeHHel BepIIUHbI [UIUAPHOTO
tena; PXIIT — paccTossHUE MeXJy XPYCTaaWKOM U BHYTPEHHeH BepIIMHOM uminapHoro Tena; LIC — anuHa nepeznHei
TIOPIIUY IMHHOBOU CBA3KU

Ta6nuya 1
CTPYKTYPHO-(hYHKLMOHANbHOE COCTOsIHME FNa3 Y NALMEHTOB C runepmeTponuen
(Mxs, kputepuit MaHHa - YUTHK)
Monogbie MaumeHTbl 3penoro MauneHTbl NOXUNOro Bo3pacTta
NaLyeHTbl Bo3pacrta
npecéuonus ®AB Makpodhakus
MNokasarenu
rpynna 1 rpynna 2 rpynna 3 rpynna 4 rpynna 5
n=40 rnas n=60 rnas n=40 rnas n=40 rnas n=40 rnas
N30, mm 22,2+0,4 21,911 22,1+0,5 22,3+0,2 22,0+0,76
2,11+1,01 1,21+1,08 1,11+1,08 1,01£1,04
S0, e S/ p1-20,001 p1-3=0,0001 p1-4=0,0001 p1-5=0,0001
MepepHe3agHUn pasmep 3.6:0.3 4,2+0,4 4,6x0,1 4,7+0.2 51£0,2
XpycTanumka, Mm e p1-2=0,005 p1-3=0,0001 p1-4=0,0001 p1-5=0,0001
1,3%0,2 1,11+0,2
TUT max, mm 1,2+0,3 p1-220,003 p1-3=0,005 1,2+0,1 1,2+0,1
ny6buHa MK B LeHTpe, 27401 2,10,1 2,1£0,1 1,920,1 1,820,3
MM e p1-2=0,015 p1-3=0,0001 p1-4=0,0001 p1-5=0,01
102,7+0,5 115,2+4,7 97,9441 79,1+1,9
PEILTG 26 134,6:16,4 p1-2=0,004 p1-320,0001 p1-4=0,005 p1-5=0,031
0,7+0,1 0,4+0,1
PXLT, mm 0,8+0,1 0,8+0,1 1,0+0,1 p1-4=0,0001 p1-520,005
[dunameTp 3pauka, 2,64+0,23
hoTonmu., MM 2,92+0,05 2,92+0,09 p1-3=0,0001 2,19+0,47 2,98+0,42
[dunameTp 3pauka, 3,47+0,46 3,01£0,12
CKOTOM., MM 3,01:0,22 p1-2=0,004 p1-3=0,0001 2/420,55 2,8:0,51
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Puc. 2. KOppe]IHHI/IOHHHe B3aMMOCBSI3HU 3aIlaca OTHOCUTENIbHOU dKKOMOZallyl y IMMAallUEHTOB C I‘HHepMeTpOHH‘IeCKOﬁ peq)pa}cunef/i

[1pu 6osee JeTaNTbHOM aHAIU3€e TOMOTpadUIECKO
aHATOMUM UPUAO-IWINAPHO-TEHTUKYAAPHBIX B3au-
MOOTHOIIEHUH Y MOJIOJBIX MAIlMeHTOB YCTAaHOBJIEHO,
YTO IWINAPHOE TEJI0 BU3YaJIU3UPYeTCs KaK TUII03XO0-
reHHOe OfHOPOAHOe obpa3oBaHMe, ¢ MaKCUMalbHOU
tormuHou oT 1,1 70 1,4 MM, pacnoyioXXeHHeM BHY-
TpeHHel BepmuHbl B 1,1-1,5 MM OT kpas TpabeKybl,
YIOoJ BHYTPEeHHeW BepIIVHBI IPU 3TOM COCTaBJSAET OT
115 go 136°. KpaliHe masnble 3HaYeHUs JUaMeTpa 3pad-
Ka KaK B pOTOMMYECKUX, TaK U CKOTOMUYECKHUX YCJIO-
BUAX OCBEIIEHUsA, C MaJIbIM [Malla30HOM 3PadyKOBOM
9KCKYPCUU, MOTYT OBITh CIEACTBUEM ITOCTOSHHOM TOHU-
YeCcKOM aKKOMOZALMOHHOUN Harpys3Ku. BhIABIEHHI POY-
HBle KOPPEJIAIIMOHHBIE 3aBUCUMOCTH (puc. 2) 3amaca
OTHOCHUTENbHOU akkoMozanuu (30A) ¢ TOMIMMHOMH
[WJIMAPHOTO TeJa B TIPOEKIUY BHYTPEHHEN BePITMHBI
(r=0,7; p=0,001), AnapparmMasbHBIMU BO3MOKHOCTS-
Mu 3pauka (r=-0,56; p=0,01) u rybuHOI nepenHel
kamepsl (IIK) (r=0,65; p=0,002), yTo yka3pIBaeT Ha
CyllleCTBEHHOE BIUSHUE SKCTPATEHTUKYIAPHBIX CTPYK-
TYp Ha pe3y/bTaThl aKKOMO/AI[MOHHOT'O OTBETA.

Y maiueHTOB 3peNoro Bo3pacTa HabJofaeTcs
CyllleCTBEHHAas peopraHu3alus aKKOMOZALMOHHOU
CHICTEMBI, XapaKTepU3YIollas pa3BUTHE TPeCcOUOMUN.
YBenudeHue pa3mepoB xpycTtanuka Ha 15-20% u ycu-
JIEHWE €T0 TUIOTHOCTH BeZIET K yTpaTe JEHTUKYISIPHOTO
KOMITOHEHTAa aKKOMOZAIIMH. BMecTe ¢ TeM yCTaHOBIEHO
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JIOCTOBEPHOE yTOJIIleHNWe IIUINAapHOro Tela B MpPOeK-
IIMY BHyTpeHHel BepinHbl. Ha YBEM-kapTuHe faHHON
30HBI Ha TUMOAKYCTUYECKOM (OHE YeTKO BBIAENAETCS
TUNepIXOoreHHasd OJHOPOAHAsA CTPYKTypa, ToIoTrpa-
bUYeCKH COOTBETCTBYIOIIASA ITUPKYIIPHOU MOPIUU
MUIKapHOW MBImIb. Takke 3adUKCUPOBAHO H3Me-
HeHUe KOHQUIypalluu BEPXYIIKU I[UIMAPHOTO Teja
¢ yMeHbllIeHueM ee ymia Ha 24-30%, 4TO MOXET CBU-
JIETEbCTBOBATD B TOJIb3Y TMIEPTPOPUY ITUPKYIAPHON
TIOPLUY PECHUYHOW MBIIIIIEI.

BhHIsIBIEHO, YTO aKKOMOJALMOHHAs CIIOCOOHOCTH
TeM BBHIIIe, YeM Toule xpycTaauk (r=0,82; p=0,0001),
yeM MeHee BBIpakeHa 3aAHAA kamepa (r=-0,45;
p=0,042) 1 yeM MeHblle yroJ BHyTpPeHHEN BepuIu-
HBI IwmapHoro tena (r=-0,81; p=0,0001). [Tomumo
3TOrO0, ompefeneHo, 4To 4eM Bbille 30A, TeM BHIIIEe
rpaguenT nosbiieHuda BI/l nmocne nposegenua BIIIT
(r=0,53; p=0,012).

B mporiecce AanbHEHIIEro cTapeHus HabJogaeTcs
6osiee BBIpaXKEHHBIN ZePUIUT aKKOMOJAIMU, OfHA-
KO KapTUHA LWINAPHO-IEHTUKYIAPHBIX B3aUMOOTHO-
HIeHUU pa3nudvaeTcs B 3aBUCUMOCTH OT HAJIUYUS WIN
OTCYTCTBUSA TUAPOJMHAMUYECKUX HapyLIIeHUHN.

Y nmauueHTOB IOXKWUJIOI'O BO3pacTa, HEe UMEILIUX
rUAPOAVUHAMUYECKUX HapyIIeHWH, pa3Mepsl XpycTa-
Juka Ha 27-30% npeBaniupyloT HaJ IOKa3aTeaaMU
MOJIOZBIX NALlME€HTOB, a TOJLIVMHA IWINAapHOIO Teja
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yMeHblleHa Ha 7-9%. IIpu aTOM MeXJy 3KBAaTOPOM
XpycTajukKa W BHYTPEHHEM BEPIIMHON LWINAPHO-
ro Teja COXpaHAeTcA AOCTAaTOYHOe paccTofgHUe —
oTr 1,2 1o 0,9 mMm. Ilpu nposeseHun YBM oTMedeHEI
3JIeMEeHTHI TUIlep- U TMIIO3XOT€HHOCTU B CTPYKType
LUJIMAapHOH MBIIIIBI, YTO B COBOKYIIHOCTU C YMEHb-
meHUeM o6beMa LUINAPHOTO TeJla CBUJETENbCTBYET
0 aABIeHUAX auctpoduu. O6HapyKeHHbIE AUCTPODU-
YecKre M3MeHEeHUs IWINapPHOM MBIIMIIBI MOTYT OBITh
pPe3yIbTaTOM YaCTHYHOTO 3aMelleHUs MUOGUOPIILT
COoeMHUTENbHOM TKaHbio [29-30, 35, 38].

PesynbraThl KOPPeJALMOHHOIO aHAIN3a COCTOAHUA
3pUTENBbHOM CUCTEMBI Y Malli€HTOB C HOPMaJlbHBIM
cTapeHHeM IIOKa3blBaloT, YTO aKKOMOZALUA OcTaeTcs
BKJIIOUEHHOH B IIpoliecchl HOpMaau3alyuy rupoJuHa-
MUKU IVIa3a: coXpaHAwTcAa B3aumocsaAsu 30A ¢ Benu-
YUHOU yIJIa BHYTPeHHEeUM BepIINHbI HWINAPHOTO Teja
(r=-0,63; p=0,02), ¢ oO6beMOM 3ajHell Kamephl
(r=0,75; p=0,003). OnHOBpeMeHHO MOosBAETCA HOBas
[IpoYHas OTpULIaTeNbHAA B3aUMOCBA3b 30A ¢ ypOBHEM
BrJ (r=-0,81; p=0,001).

[Manuentsl ¢ ®AB u mMakpodakueidl o BO3pacTy
TakK)Xe OTHOCATCA K MOXXIWIBIM JIUIIAM C IIpU3HaKaMu
IpecOUONHH, OZHAKO [UINAPHO-TeHTUKY/IPHEIE B3aU-
MOOTHOIIIEHUA Y HUX COBEPIIEHHO UHBIE.

Tak, y nmanueHtoB ¢ PAB Habmiozaercsa 6osee
BeIpakeHHOe (Ha 20-25%) yBenuyeHUe IMIOTHOCTHU
XpycTaauka B COYeTaHUU C M3MeJlbueHHeM IepefHel
KaMephl, AByKpaTHbIM yMeHblIeHUueM yIvia IIPUMBIKa-
HUA «Tpabekyna — pajyKka» U U3MeHeHHeM KOHOU-
rypaliuy BHYTpPeHHel BepIIMHBI LIUJIWAapHOTO Teja.
Bepxymika cTaHOBUTCA 06ojiee 3a0CTpeHHOH (yroi
yMmenbliteH Ha 30% u 6osiee) u Gosiee 6IM3KO pacIo-
JIOXKeHHON K 5KBaTOpPY XpYCTaJHWKa IO CpPaBHEHUIO
¢ MoJioAbpIMU nauueHTaMu. Mcxoga us YbM-kapTuHEL,
Bcell IuIMapHOM MBIIlle IPUCYLTN IIPU3HAKU BhIpa-
KEHHOU runepTpoduul. YCTaHOBIEHO HAJIUYUE CUIIb-
HOU KODPPEIAIMOHHOW B3aWMOCBA3U MEXJy Besu-
YUHOW aKKOMOJAUWu U KO3)PUIMEHTOM JIEFKOCTU
OTTOKA BHYTpHUIIa3HOU xkwuzkoctu (r=-0,71; p=0,021),
YTO yKa3blBaeT Ha HeraTUBHOE BIMAHKE aKKOMOZAlU-
OHHOHM QYHKLINU Ha IPOIlecch peTeHIUU BHYyTpUIJIa3-
HOM >KUJKOCTH.

®dopmMupoBanre MakpodaKuy y NalMeHTOB MTOXKHU-
JIOTO BO3pacTa aHATOMUYECKU MPOABIAETCA COYeTaHU-
eM KpPUTUYeCKOI'o yBeJWdeHUsA pa3MepOB XpycTalnKa
(1a 40-45%), BEIpaXXEHHOT'O0 M3MeHEHUS KOHPUTypa-
IIUY BepXyIIKU I[WJINApHOIO Teja U IPOCTPaHCTBEH-
HBIM CABHUIOM ee KIepeiu. BHyTpeHHAsA BeplIMHAa
IWIMAPHOTO Tesla UMeeT elile bojiee 3a0CTPEHHEIN Bep-
XylieyHbl# yros (yroa ymenslneH Ha 50-60%) u cTa-
HOBUTCS OJM3KOPACIONOKEHHOW K XpycTanuky (pac-
CTOSIHWE MEeXXJYy 5KBAaTOPDOM XpyCTajauka U BHYTPeH-
Hell BepUIMHOU cocTtaBwio Bcero Jjuib 0,3-0,5 MM).
B aroli cuTyanuu BeluYMHA aKKOMOZALIUMU IIPOABIIA-
eT NPOYHYyl0 B3aMMOCBA3b ¢ ypoBHeM BIJ] (r=-0,72;
p=0,009), uyTo ABAAETCA CAeJCTBUEM HCKaKeHHOTO
aKKOMOZALIMOHHOT'O OTBETA.

AKKOMOOAUUOHHASA cucmema npu 2udpoduHamuueckux baokax

OPUTUHANDBHDLIE CTATbU

TakuM 06pa3oM, BUIHO, YTO UCXOZHOE CTPYKTYp-
HO-QYHKIIMOHATBHOE COCTOSIHME aKKOMOZAAIMOHHOU
CHCTeMBI y MallleHTOB C ruIepMeTpolrell B IIpolecce
CTapeHUA NpeTepleBaeT 3HaYUTeIbHbIe U3MEeHeHH .

HopmasnpHOoe cTapeHHe XapaKTepusyeTcsa Haludu-
€M peakI[1Mu YIPaBJIALIINX CUCTEeM OpraHu3Ma Ha U3Me-
HeHNe BHEIIHWX U BHyTPeHHUX CUTHAJIOB OpraHHW3Ma
[31, 32, 36, 37].

V3 mpezcTaBlIeHHBIX Pe3yabTaTOB HCCIeJOBaHUA
BUZIHO, YTO MHBOJIOIMOHHBIE GU3UOTIOTUIECKUE U3Me-
HEHUA CTPYKTYP aKKOMOZAIIMIOHHOMN CUCTEMEI IVIa3a IIpo-
ABJIAIOTCA He TOJBHKO IPOrPeCcCUPYIOIUM yBeIudeHueM
U yIUIOTHEHHeM XpycTajuKa, HO U IocjieJoBaTe/lbHEl-
MU M3MeHEeHUAMHU WINapHOU MBIIIEL. fBrIeHua rumnep-
TPpOQUU IUPKYIIPHOU MOPUUM IUIUAPHON MBI
y JIUI] 3peJioro Bo3pacTa yCHUIUBAIOTCA, HO B NOCTIeAYIo-
m[eM CMeHAIOTCA ABIEeHUAMH AucTpoduu. BriapieHHasA
npAMas B3aUMOCBA3b MeX/y BeJIUYUHON aKKOMOZJALUU
¢ ypoBHeM BI/] B yc/moBUAX rUApOAUHAMUYECKON HArpys-
KU OTpakaeT KPUTHYHOE HaNpsKeHMe aKKOMOZAIMOH-
HOM CHUCTEMBI Y TIAI[UEHTOB C TIPECOUOINE U TIOATBEPXK-
JaeT KOHLEMINI0 B3aUMOZEHCTBUA aKKOMOJAIIIOHHOM
CUCTeMBI U cucTeMsl perymanuu BI7I [1, 27, 28].

[Ipu maToJIOTMYECKOM CTapeHuu ¢ GOpMUPOBaHU-
€M THUApPOAUHAMUYECKUX OJOKOB, B OTIMYKE OT HOP-
MaJIbHBIX MHBOJIIOLIMOHHBIX IIPOIECCOB, IIUPKYIAPHAA
HOPIVS WINAPHOM MBI OCTAeTCS B rUnepTpodu-
POBaHHOM BH/le, YBeJHW4YeHNUe XPYyCTaIUKOBON MacChl
CTAHOBUTCA KpUTHUYecKuM. [IposABieHNe runepHamnps-
JKeHUsA aKKOMOZAIMOHHOrO allapara B JaHHOHN CUTY-
alyy N03BOJIAET FTOBOPUTD O HapyLIeHU! XapaKTePHBIX
J7Is1 HOPMaJbHOT'O CTapeHus yNPaBIAIIUX MeXaHu3-
MOB, YTO MOXXET OBITh OZHOU M3 MPUYUH GOPMUPYIO-
MUXcsA THAPOAUHAMUYECKUX HapyIIeHUH.

BbiBOAbI

1. AKKOMOZAaLIMOHHAS CHCTEMA y MOJIOJBIX Halu-
€HTOB C TUIIEPMeTPONHel XapaKTepu3yeTcs: aKTUBHEIM
BIUSHYUEM SKCTPAIEHTUKYIAPHBIX CTPYKTYP Ha pe3yib-
TaTHl AKKOMOZJAIIIOHHOT'O OTBETA.

2. HopManbpHOe cTapeHUe y NalUeHTOB C TUIlep-
MeTpoInuell XxapaKTepusyeTcs IPOrpecCUpyIOLIM CHU-
JKEeHHEM aKKOMOJAIUM, YBeJIUUYeHUEeM U YIUIOTHEHU-
€M XpycTaauKa U I0oC/IeZ0BaTeIbHOCTbIO U3MeHeHUN
IUINAPHOMN MBIIIIIBL: SIBJIEHUS TUIEPTPOGUU ITUPKY-
JIIPHOU TOPUMY IUIMAPHON MBILIIEI Y JIUI] 3PENIOTo
BO3pacTa CMEHSIOTCA ABIEHUAMU JUCTPOOUU B IIOKHU-
JIOM Bo3pacTe. B3auMoCBs3b MeXAY aKKOMOJAIIMOHHOHN
cucrteMol u cucremout perynsanuu BT/l coxpaHsercs
Ha pa3IMYHBIX BO3PACTHBIX JTAINax.

3. [laTonoruyeckoe cTapeHye y MalueHToB C TUIep-
MeTponuel Hapsaay ¢ GopMuUpoBaHMEM IpecOHOMUU
XapakTepusyeTcs HapylleHHEM MeXaHU3MOB YIIPaB-
JIeHUs aKKOMOZAIMOHHBIM OTBETOM, COXpaHeHUeM
rTUNepTPOUU WINAPHOMN MBINIIBI, KPUTUIECKUM YBe-
JIMYEHNEM XPYCTATUKOBOU MAacChl, YTO ABJISETCSI OCHO-
BOH 711 GOPMUPOBAHUA TUAPOAUHAMHUYECKUX OJIOKOB.

HAIIMOHAJIBHBIN KYPHAJI TJIAYKOMA 2/2016 41



Nureparypa / References

1.

10.

11.

12.

13.

42

Bonkos B.B., Kotnap K.E., CBemioBa O.B., CmonpHUKOB B.A. Buo-
MexaHUYecKre 0CoOEHHOCTH B3aUMOZEHCTBUA APEHAKHOM U aKKO-
MOJAI[IOHHOM PEery/IATOPHBIX CHCTEM IVIaza B HOPME U [PU KOHTY-
3MOHHOM IIOZIBBIBHXE XpyCTanuka. Becmuuk ogmansmonoeuu 1997;
113(3):5-7. [Volkov V.V, Kotlyar K.E., Svetlova O.V., Smolnikov B.A.
Biomechanical features of interaction of drainage and accommodative
regulatory systems in health and eye contusion when subluxation
of the lens. Vestn Oftalmol 1997; 113(3):5-7. (In Russ.)].

AgetucoB C.D. CoBpeMeHHEBIe MOAXOAbI K KOPPEKIUHU pedpaKI1oH-
HBIX HapymeHu#. Becmhuk opmansmonoeuu 2004; 120(1):19-22.
[Avetisov S.E. Current approaches to correcting refractive disorders.
Vestn Oftalmol 2004; 120(1):19-22. (In Russ.)].

Yemeiiko E.IO., [llyko A.T., IOpreBa T.H. Kputepun auddepenuu-
albHOM JUArHOCTHKY (QYHKIIMOHAJIBHOTO aHTYJIAPHOrO OI0Ka —
JIaTEHTHOM CTaZuM 3aKpBITOYTONbHOW IIayKoMbl. Becmuuk OpeH-
6ypeckoeo zocydapcmeenHozo yrHugepcumema 2012; 148(12):10-13.
[Chesheyko E.Y., Shchuko A.G., Iurieva T.N. The criteria for the
differential diagnosis of functional angular block-latent stage of
angle-closure glaucoma. Vestnik Orenburgskogo gosudarstvennogo
universiteta 2012; 148(12):10-13. (In Russ.)].

EropoBa 3.B., ®aiisueBa V.C. AHaToMo-TonorpaduiecKkre 0co-
GEHHOCTH UPHIO30HY/IIPHON 30HBI IIPH [IPOTPECCUPOBAHUU KaTa-
paKTaJbHBIX MOMYTHEHHUI 10 AaHHBIM YJIbTPAa3BYKOBON GHOMH-
KPOCKOIIUM Y MAIUeHTOB Y30eKCKOI HAI[IOHAJbHOCTH C IIEePBUY-
HOM 3aKpHITOYTONbHOM ImaykoMoi. Iiaykoma 2009; 8(1):12-17.
[Egorova E.V., Fayzieva U.S. Anatomic-topographic features of
iridozonular zone in progressive cataract opacity according to
ultrasound biomicroscopy in Uzbek patients with primary angle-
closure glaucoma. Glaucoma 2009; 8(1):12-17. (In Russ.)].
EropoBa 3.B., ®aiizueBa Y.C. ®akoamyabcupUKaIs XpycTa-
JuKa B ciaydaax Oiokazel YIIK mocie paHee BBIMOJHEHHOH
Jla3epHON HPUISKTOMHUHU MU 3aKPHITOYTOJIbHOMN IayKoMe.
O¢manvmoxupypeus 2013;(4):6-11. [Egorova E.V., Fayzieva U.S.
Phacoemulsification of the lens in the case of an anterior chamber
angle block after previously performed laser iridectomy in closed-
angle glaucoma. Ophthalmosurgery 2013; (4):6-11. (In Russ.)].
Hectepos A.Il. I'maykoma. M.: Megununa, 1995; 288 c.
[Nesterov A.P. Glaukoma [Glaukoma] Moscow, Medicine publ.,
1995. 288 p. (In Russ.)].

Barkana Y., Dekel I., Goldich Y., Morad Y., Avni 1., Zadok D. Angle
closure in Caucasians — a pilot, general ophthalmology clinic-
based study. J Glaucoma 2012; 21(1):337-341. doi:10.1097/1JG.
0b013e31820d7e89.

Mapuenko A.H., Copokun E.JI. [IporaocTuyeckrie BO3MOXHOCTH
BBISBJIEHUS (paKTOPOB BEICOKOTO prcka pakoMopduyecKoil rayko-
MBI Y JIUI| C THIIEpMeTpondeckoi pedpakuueit. Opmansmoxupypeus
2011; (3):10. [Marchenko A.N., Sorokin E.L. Prognostic capabilities
of phacomorphic glaucoma high risk factors identification in patients
with hyperopic refraction. Ophthalmosurgery 2011; (3):10. (In Russ.)].
Bora6ekosa T.K., ['xymatyeBa 3.A. OcobeHHOCTH (pOPMUPOBAHUS
67I0KOB TIpY TIEPBUYHON 3aKPHITOYTOJNBHOMN IaykoMe. Inaykoma
2013;12(1):16-19. [Botabekova T.K., Dzhumatueva Z.A. Specifics
of block formation in primary angle-closure glaucoma. Glaucoma
2013;12(1):16-19. (In Russ.)].

Quigley H.A. Glaucoma: what every patient should know. Part 2.
Factors increasing the risk for angle closure glaucoma. Will you
go blind? Can glaucoma be cured? How can you help your fami-
ly avoid glaucoma damage? Natsional’nyi zhurnal glaukoma 2014;
13(4):79-84.

van Romunde S.H., Thepass G., Lemij H.G. Is Hyperopia an
important risk factor for PACG in the Dutch population? —
A Case Control Study. J Ophthalmol 2013: a630481. doi: 10.1155/
52013/630481. Epub 2013 Sep 15.

Lowe R.F. Aetiology of the anatomical basis for primary angle-clo-
sure glaucoma. Biometrical comparisons between normal eyes and
eyes with primary angle-closure glaucoma. Br J Ophthalmology
1970; 54(3):161-169. doi: 10.1136/bjo.54.3.161.

Xomxaes H.C., Tumomkuna H.T., ¥3ynan [I.I. BoamoxHOCTH
YIBTPa3BYKOBOM GHMOMUKDPOCKONUY B JMArHOCTHKE PasTUYHBIX
dopm rmaykomsl. Inaykoma 2004; 3(4):3-5. [Khodzhaev N.S.,
Timoshkina N.T., Uzunyan D.G. Capabilities of ultrasound
biomicroscopy in the diagnostics of various forms of glaucoma.
Glaucoma 2004; 3(4):3-5. (In Russ.)].

2/2016 HALMOHAJIbHBII XKYPHAJI TJIAYKOMA

OPUTUHANDbHBIE CTATbHA

14.

15.

16.
17.
18.
19.

20.
21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31

IOpbeBa T.H. CoBpeMeHHBIE NpejCTaBlIeHUA O CTPYKTYpPHO-
GYHKIHOHANBHON OpraHU3alUu MPUAOLMINAPHON CHCTEMBI.
Meduyunckan eusyanusayus 2011; 2(2):44-50. [Yurieva T.N.
Modern understanding of the structural and functional organi-
zation of iridociliary system. Medicinskaja vizualizacija 2011;
2(2):44-50. (In Russ.)].

Chen Y.Y., Sheu S.J., Chou P. The biometric study in different
stages of primary angle-closure glaucoma. Eye (Lond) 2013;
27(9):1070-1076. doi: 10.1038/eye.2013.127.

Xu L., Cao W.F., Wang Y.X., Chen C.X., Jonas J.B. Anterior chamber
depth and chamber angle and their associations with ocular and
general parameters: the Beijing Eye Study. Am J Ophthalmology
2008; 145(5):929-936. doi:10.1016/j.aj0.2008.01.004.

Komaesa B.I'. I'masubie 6onesuu. M.: Meguiuna, 2002; 560 c.
[Kopaeva V.G. Glaznye bolezni [Eye diseases]. Moscow: Medicine
publ., 2002. 560 p. (In Russ.)].

AsetucoB C.J., Kamenko T.II., [llammuuoBa A.M. 3purenbHble
byHkmMu U ux koppekuus y gereit. M.: OAO «Meaununa» 2005;
872 c. [Avetisov S.E, Kashchenko T.P., Shamshinova A.M. Zritel'nye
funktsii ikh korrektsiya u detei [Visual functions and their correction
in children]. Moscow: OAO «Medicine», 2005. 872 p. (In Russ.)].
Colburn J.D., Morrison D.G., Estes R.L., Li C., Lu P., Donahue S.P.
Longitudinal follow-up of hypermetropic children identified dur-
ing preschool vision screening. J AAPOS 2010; 14(3):211-215.
doi: 10.1016/j.jaapos.2010.02.006.

Axxomozanus. [Toz pea. Kataprusoii JI.A. M.: Anpens, 2012; 136 c.
[Katargina L.A. eds. Akkomodatsiya [Accomodation]. Moscow:
April publ., 2012. 136 p. (In Russ.)].

PozanoBa O.W., Illyko A.T. [Ipec6uomnus. M.: Odranpmonorus,
2015; 154 c. [Rozanova O.1., Shchuko A.G. Presbiopija [Presbyopial.
Moscow: Ophthalmology publ., 2015. 154 p. (In Russ.)].

Bailey M.D., Sinnott L.T., Mutti D.O. Ciliary body thickness
and refractive error in children. Invest Ophthalmol Vis Sci 2008;
49(10):4353-4360. doi:10.1167 /iovs.08-2008.

Sheppard A.L., Davies L.N. In vivo analysis of ciliary muscle mor-
phologic changes with accommodation and axial ametropia.
Invest Ophthalmol Vis Sci 2010; 51(12):6882-6889. doi: 10.1167/
iovs.10-5787.

Pucker A.D., Sinnott L.T., Kao C.Y., Bailey M.D. Region-specific
relationships between refractive error and ciliary muscle thick-
ness in children. Invest Ophthalmol Vis Sci 2013;54(7):4710-4716.
doi: 10.1167/iovs.13-11658.

Pavlin C.J., Foster F.S. Ultrasound biomicroscopy of the eye.
New York: Springer-Verlag, 1995: 214 p. doi 10.1007/978-1-4612-
2470-9.

Lossing L.A., Sinnott L.T., Kao C.Y. et al. Measuring changes
in ciliary muscle thickness with accommodation in young
adults. Optom Vis Sci 2012; 89(5):719-726. doi: 10.1097/0PX.
0b013e318252cadc.

3onoTapés A.B., Kapinosa E.B., [TepeceinkuH B.I1., [TaBiosa O.B.,
Cuneok A.E. [laToreHe3 mepBUYHOHN OTKPHITOYTOJIBHOM IJIAYKO-
MBI: POJIb TIPecOMONUYECKUX U3MeHeHUH. Odmanbmoxupypaus
2011; (2):81-84. [Zolotarev A.V., Charles E., Peresypkin V.P.,
Pavlov O.V., Sineok A.E. The pathogenesis of primary open-angle
glaucoma: the role of the presbyopic change. Ophthalmosurgery
2011; (2):81-84. (In Russ.)].

CsetoBa O.B., 3aceBa M.B., CypxuxoB A.B., Komun V.H. Pa3su-
THE TEOPUH OTTOKA BOASHUCTOM BJIarH U MEPCIEKTUBHbBIE IUIIOTEH-
3uBHbIE Bo3geicTBusA. [aykoma 2003; 2(1):51-59. [Svetlov O.V.,
Zaseva M.V., Surzhikov A.V., Koshits I.N. Development of the
aqueous humor outflow theory and perspective hypotensive
measres. Glaucoma 2003; 2(1):51-59. (In Russ.)].

BurTt B.B. CTpoeHme 3pUTeIbHOU CcHCTeMHI 4yesnoBeka. Opec-
ca: AcipuHT, 2003; 664 c. [Witt V.V. Stroenie zritel'noj sistemy
cheloveka. [The structure of the human visual system.] Odessa:
Asprint, 2003. 664 p. (In Russ.)].

AnucumoB B.H. MonekynsapHbsle ¥ QU3MOTOTUYECKUE MeXa-
Hu3Mbl crapeHus. CII6.: Hayka, 2003; 468 c. [Anisimov V.N.
Molekuljarnye i fiziologicheskie mehanizmy starenija. [Molecular
and physiological mechanisms of aging]. St. Petersburg: Nauka
publ., 2003. 468 p. (In Russ.)].

Timiras S. Physiological basis of aging and geriatrics. 4th edi-
tion. New York: Informa Healthcare, 2007; 536 p. doi: 10.1201/
9781420025187.

Pozanosa O.U., Hogoxcunosa E.T., Ilyxo A.I., lOpvesa T.H.



32.

33.

34.

35.

Kpyteko B.H., IMoakonsun A.A., JloHnos B.M. O6mue mpuyu-
HBI, MEXaHU3MBI U TUIIBI CTapeHUA. Ycnexu 2zeponmonozuu 1997;
28(1):34-40. [Krut’ko V.N., Podkolzin A.A., Dontsov V.I. Common
causes, mechanisms and types of aging. Uspehi gerontologii 1997,
28(1):34-40. (In Russ.)].

XanaskuH A.B., AmuH A.M. HopmanbHOe cTapeHue Kak cieACTBUe
peaKI1y yNpaB/AoNMIUX CUCTeM OPraHU3Ma Ha BHEIIHKUE CUTHAJBL,
He CoCco6CTBYIONINE ero MOJHOMY CaMOIIOAZepxKaHuio. Bronoru-
YyecKue NpeAnocsUIKU. [Ipobnemst ynpagnerus 2004; 16(4):57-61.
[Khalyavkin A.V., Yashin A.I. Normal aging as a result of the
reaction control systems of the body to external signals that are
not conducive to its full self-maintenance. biological background.
Problemy upravlenija 2004; 16(4):57-61. (In Russ.)].

Kyprimesa H.U., ®exnopos A.A., Epuues B.II. Ilatomopdoso-
rudecKre ocOOEHHOCTH KaTapaKTaJIbHOI'O XPYCTalHKa y 00Jb-
HBIX IVIayKOMOW. Becmuuk opmansmonozuu. 2000; 116(2):13-16.
[Kurysheva N.I., Fedorov A.A., Erichev V.P. Pathological features
of cataract lens in patients with glaucoma. Vestn Oftalmol 2000;
116(2):13-16. (In Russ.)].

Xopomunosa-Macnosa U.P., l'ankoBckas JI.B., Augpeesa JI.[.,
Epuues B.I1., BacuneHkosa JI.B., MnaTosckas JI.B. DxkcnepumeH-
TaJbHOE U3y4YeHHe WHIHOUPYIOLIEro AeCTBUSA KOMIUIEKCA LIUTO-
KMHOB Ha 3a)KMBJIEHHE PaHBbI ITocie GUIBTPYIOLlel onepaluy Ipy
rnaykoMe. ['MCTOMaToOOTHYeCKe U UMMYHOXUMUYECKHe HaXOZ-
ku. Becmnuk opmansmonozuu 2000; 116(1):5-8. [Khoroshilova-
Maslova L.R., Gankovskaya L.V., Andreeva L.D., Erichev V.P,,
Vasilenkova L.V., Ilatovskaya L.V. Experimental study of the
inhibitory effect of cytokines on wound healing after glaucoma
surgery. Histopathological and immunochemistry findings. Vestn
Oftalmol 2000; 116(1):5-8. (In Russ.)].

OPUTUHANIbHBIE CTATbMU

36.

37.

38.

Asetucos C.3., [TonynuH I'.C., llepemer H.JI., MypaHnos K.O., Maxka-
pos N.A., ®egopos A.A. u ap. [louck mamnepoHONOZOOHBIX aHTHU-
KaTapaKTalbHBIX NIPENapaToB — AHTUArPEraHTOB KPHCTAIMHOB
xpycranuka rasa. CoobumeHne 3. Bo3MOXHOCTH JUHAMUYeECKO-
ro HaOIIOZEHUA 3a MPOLECCAMU KaTapaKTOreHe3a Ha «IIPOJIOH-
TMPOBaHHOM» Mofenu YO-UHAYLMPOBAHHON KaTapaKThl y KpHIC.
Becmuuk ogpmansmonozuu 2008; 124(2):8-12. [Avetisov S.E.,
Polunin G.S., Sheremet N.L., Muranov K.O., Makarov L.A.,
Fedorov A.A. et al. Search chaperone similar anti cataract
drugs — antiplatelet agents lens crystallins. 3. Post the ability to
dynamically monitor processes cataractogenesis on «prolonged»
model of UV-induced cataract in rats. Vestn Oftalmol 2008;
124(2):8-12. (In Russ.)].
[IImeipeBa B.®., I[TetpoB C.IO., AHToHOB A.A., Curutuseii B.1.
u Ip. MeToz OLEHKH OKCHUTeHAIMK CyGKOHBIOHKTHBAJIBHOIO
COCYZMCTOTO pycJia C IMOMOIIbI0 CIIEKTPOCKOIUY OTPaKEHHOTO
cBeTa (9KCIlepuMeHTaIbHOE HcciaefioBaHue). Inaykoma 2008;
2:9-14. [Shmireva V.F., Petrov S.Yu., Antonov A.A., Sipliviy V.I.
et al. Method of evaluation of subconjunctival vascular bed with
reflected light spectroscopy (experimental study). Glaucoma
2008; 2:9-14. (In Russ.)].
[lImeipeBa B.®., 3uanruposa I'.I'., Masyposa 0.B., ITetpos C.IO.
KnnHuko-mopdosnoruyeckas xapaKTepUCTHKA JpeHaXHOU
30HBI CKJIEPHI IIPU [IAyKOME HOPMAaJbHOTO BHYTPHUIJIA3HOTO
paBiaeHus. Becmuuk ogmansmonoeuu 2007; 123(6):32-35.
[Shmyreva V.F., Ziangirova G.G., Mazurova Yu.V., Petrov S.Yu.
Clinical and morphological characteristics of the scleral drainage
area in normotensive glaucoma. Vestn Oftalmol 2007; 123(6):
32-35. (In Russ.)].

Moctynuna 17.09.2015

— Gl

» CBEpXTOYHAA BHCOKOKAYECTBEHHARA ONTHKA
® ¥nyuweHHan TexHonorua Crystal-Q
nasepHoro pesoHaTopa
= WHTerpauywa c weneson naMnon
€ 5-CTYNEH4aThiM YBENUHEHUEM

» CMeweHne Gokyca nazepHoro nyya +500 mrm
= BoamomHOCTE KOMBMHUPOBaHKMA

€ POTOKOATYNATOPOM
- MHHDBEIL[HGHHaH MOOYNbBHaA KOHCTRYELIMA

= }

|

JlazepHasa cucrema

LightLas SeLecTor Deux

YAG/SLT - IBONHOW Y AP
Mo rMAYKOME

Stormoff®

Ten: (495) 780-0792, 780-7591, 956-0557
wwwLstormoff.oom; optik@stormoff.com

LIGHTMED USA

Enlightening Vision




