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Pe3tome. 060cHOBaHMe. [10Ka3aHo, HTO B MeXaH3Me PasBIUTIS NEPBUYHON
OTKPbITOYroNbHOM rnaykombl (MOYI) 3Ha4YuUMyt0 POSib UTPaoT U3MEHEHIAS remo-
JVHAMUKY B COCYAAX rNasa. B Te4eH1e nocneaHux JeCSTUNeTuin AnckyTupyeTcs
BOMPOC O BANSAHWN OKKITKO3UOHHO-CTEHOTYECKIX MOPKEHWIA COHHBIX apTepuii
Ha nporpeccupoBaxue MOYT.

Llenb: u3y4uth 0COBEHHOCTY KPOBOTOKA B COCYAAX 171a3a W Hanuyme us-
MEHEHWIA COHHbIX apTepUid y NALMEHTOB C Pa3HbIMi cTagnsmu MOYT.

Marepuansi 1 metogbl: 06¢nenosaqo 125 6onbHbix (210 rnas) MOYT B
BO3pacTe 0T 51 10 79 NET C pasnUyHbIMU CTAANAMI 3a601EBaHIS: C HA4ATbHON
cTaaveit — 65 rma3 (1 rpynna), ¢ pa3suToii cTaaueit — 126 rnas (2 rpynna) u
C fanekosawenuwert — 19 rnas (3 rpynna). KOHTPONbHYKO rpynny COCTaBuM
20 370poBbIx A06POBOAbLLEB (40 rNas) 6e3 0thTanbMONaTonoruiA 1 Cepae4Ho-Co-
CyancTbIx 3abonesanuii. [ns Y31 kpoBOTOKa B COCYAax rMasa B peTpodynb6apHoM
NPOCTPAHCTBE NPUMEHANN LBETOBOE 0NNNEpoBCkoe kapTupoBaHue (LK) u
IMNYNbCHO-BOJHOBYHO Aonnneporpacnto. ccrenosany KpOBOTOK B r1a3HON ap-
Tepum (FA), LieHTpanbHoii apTepim cetHatki (LIAC), napaHeBpanbHbIX MeAnanbHbIX
11 NatepanbHbIX 3a4HMX KOPOTKIX LinmnapHbIx aptepusix (3KLIA) ¢ peructpauveit
OCHOBHbIX NapaMETPOB reMOLMNHAMIKM: MAKCUMATbHOM CUCTONYECKOR CKOPOCT
(Vsyst), koHe4HoIt aracTonnyeckoi ckopocTy (Vdiast) n HaEKca pe3ncTEHTHOCTH
nnn nepucepryeckoro conpotuenenms (RI). Mpu nposeaeHnn Y3 ougHmsany cre-
NeHb CTEH03a BHYTPEHHelt CoHHo apTepuin (BCA) no knaccudmkaum NASCET.

Pesynetathl. Ha rnasax ¢ aaneko3atueaweit MOYT oTmevanocs cTatu-
CTUHECKI JOCTOBEPHOE CHIDKEHME nokasateneid Vsyst u V diast n noBbileHue
RI '8 A N0 CpaBHeHMI0 ¢ rpynnoid KoHTpons v 1-i rpynnoii (p<0,05). B cnyyasx
pas3BuTON 1 fanexo3awweaweit NMOYT nmeno Mecto A0CTOBEPHOE CHpKeHMe Vdiast
1 yBennyerve Rl B LIAC n naparespanbHbix 3KLIA no cpaBHEHWO C TaKoBbIMM
nokasarensamn npu HaanbHoii ctagim MOYI 1 rpynnoid KOHTPONS, 4TO CBUAE-
TENbCTBOBANO O AEPULNTE PETUHANBHOMO M XOPMOMAANBHOTO KPOBOTOKA NN
NPOABUHYTHIX CTAAMAX rnaykombl. Y3 ¢ 0LEHKOI KpOBOTOKA COHHbIX apTepuid
noKa3ano Hanu4ne KpUTHECKoro cteHo3a BCA ¢ uncunatepansHoi CTOPOHbI B
7,1% 1 B 21,1% cny4aes B0 2-7 1 3-1 rpynnax, COOTBETCTBEHHO. B G0NbLIMHCTBE
rnas (90,8%) ¢ Ha4anbHoit cTaguen MOYT oTMeyancs Manbiii ceHo3 BCA

3akntouenme: Y31 ¢ oLeHKOi KpOBOTOKA SIBAISIETCS HEVBA3MBHBIM, JOCTYMHbIM
11 BbICOKOMH(DOPMATIBHBIM METOZOM [IMArHOCTUKW NATONOrNYECKIX U3MEHEHI
reMOZMHAMUKY B COCyaax rnasa y nauuertos ¢ MOYIT. CBoeBpemMeHHOE BbisiBIIEHIE
HapyLLIEHVIA PEMVIOHAPHOO KPOBOTOKA 1 MATONON AV COHHbIX apTepuiA npu rayKome Gy et
CNoco6CTBOBATL ONPEAENEHVHO AanbHEILLEN TaKTUKV BeagHNs nauyenTos ¢ MOYT.

KnioyeBble cNoBa: NepBu4YHas OTKPLITOYTONbHASA rMayKoma, yib-
TPa3BYKOBOE WUCCNEI0BaHIe, LIBETOBOE A0NNNEPOBCKOE KapTMPOBaHue,
UMNYNbCHO-BONTHOBAs Jonnneporpadus, KPOBOTOK, COCYAbl MMasa,
BHYTPEHHSS COHHasi apTepus.

B o¢dranpmoornueckoit muTepaType UMeeTCs Iieblit
psin nyOnuKaIuil 0 ponu mopakeHUiT OpaxuoliedanabHbIX
apTepuil B Pa3BUTHU IEPBUYHOI OTKPBITOYTOJIbHOM IJIAyKO-
MmelI (ITOYT), KoTOpast, 10 MHEHHIO MHOTUX HCCIIEIOBATENEN,
SIBJISIETCS JIOKAJIBHBIM NPOSIBICHHEM OOIIeil COCYRAUCTOM
IIaTO/IOTUH C IIPEUMYIIIeCTBEHHBIM ITIOPasKeHHeM BHY TPEHHeH
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Abstract. Rationale. It is proved that the changes of ocular blood flow play an
important role in the mechanism of primary open-angle glaucoma (POAG) development.
The impact of occlusive-stenatic lesions of carotid arteries on POAG progression has been
discussed in the course of the last ten years.

Objective: to study the characteristics of ocular blood flow and the changes of carotid
arteries in patients with various stages of POAG.

Methods: 125 patients (210 eyes) with various stages of POAG, 65 eyes of them
with early stage of POAG (1st group), 126 eyes with moderate stage (2nd group) and 19
eyes with advanced stage (3rd group) were examined. 20 healthy individuals (40 eyes)
without ocular pathology and cardiovascular diseases constituted the control group.
Ultrasound examination including Color Doppler imaging and pulse dopplerography
were used for investigation of blood flow in ocular vessels in the retrobulbar region.
The peak systolic velocity (PSV), end diastolic velocity (EDV) and resistance index (RI)
were measured in the ophthalmic artery (OA), central retinal artery (CRA) and paraneural
medial and lateral short posterior ciliary arteries (sPSA). According to the NASCET
criteria, carotid stenosis is categorized.

Results: There was a statistically significant decrease of PSV, EDV in OA and the
increase of Rl in OA in eyes with advanced stage of POAG compared to control group and
the 1st group (p<0,05). The results showed significant decrease of EDV and the increase
of Rl in CRA, medial and lateral SPSA compared to control and the 1st group that might
indicate reduced retinal and choroidal blood flow. Ultrasound examination of carotid arteries
showed critical stenosis of internal carotid artery (ICA) on ipsilateral side in 7,9% and 31,5%
of cases in the 2nd and the 3rd groups, respectively. The mild stenosis of ICA was detected
in the most cases (90,8%) of early POAG

Conclusion: Ultrasound examination with the assessment of blood flow is noninvasive,
available and high-informative method for the diagnostics of pathological changes of blood
flow in ocular vessels in patients with POAG.

Early detection of impaired local blood flow and the pathology of carotid arteries in
patients with glaucoma might contribute to determine the patient care management.

Keywords: primary open-angle glaucoma, ultrasound examination, color
Doppler imaging, pulse dopplerography, blood flow, ocular vessels, internal
carotid artery.

counoit aprepuu (BCA) [1-3]. Eute B 1966 1. Ha OCHOBaHUH
aHa/IM3a pe3y/IbTaToB 06C/IenoBaHus 123 MalueHToB C I1ay-
koMoit Mockosuerko K.I1. o6Hapy»XuIa, 4T0 y OOHOI TpeTH
60nbHBIX ¢ [IOYT Hapsany ¢ MECTHBIMU HapyLICHUSMY ITUP-
KY/ISILIUY BHY TPUIJIa3HOM XKUIKOCTHU U IIPOTPECCHPOBAHNEM
MOPaYKeHUsI 3PUTEIBHOTO HEPBa UMEIOT 3HaUeHUE PacCTPOI-
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cTBa KpoBoobpamienus BCA u HapyIeHHe TeMOTUHAMUKY
B TJIa3HOI apTepuu [4].

®enopos C.H. u coaBT. [5] ycTaHOBHIN B3aMMOCBSI3b
MEXZy CTEIIeHbIO Pa3BUTHUA OKKIIO3MOHHO-CTEHOTHYECKHX
nopaxenutt BCA u cragueit [IOYT. 3aBroponussa H.I. u Ilo-
rwaBckas ML A. [6] Beigemwm nsa tuna ITIOYT: uieMudeckuit
TUI (IPU HOPaKEHUU IKCTPaKpaHuaabHOoro otnena BCA) u
HEeUIIIeMUIeCKHiT TUIT (IPU MOPa>KeHUH UHTPAKPAHUAIb-
Horo otnena BCA), a Taxke omnpenennim He0OXOTUMOCTD
OIIEHK! MATOJIOTUU MO3TOBOTO KPOBOOOPAII[eHUsI IPU Pa3-
BUTHHU IJIAayKOMATO3HOTO Ipoliecca. [1o aHHBIM aBTOPOB
¢dbyHK1MOHATbHASI Pa300IeHHOCTh BiyUsreBa Kpyra Mosra
oTMevasach y 98% MalMeHTOB C I7IayKOMOJA.

C noMo1IbIo JONIUIEPOBCKUX MeTonoB Mapuenko JI.H.
U COaBT.[7] ompeneim CHUYKeHHE TOKa3aTesIell MAKCHMaThb-
HOM CHCTOJTHYECKON CKOPOCTH KPOBOTOKA U ITOBBILIEHUE
unpgexca pesucreHTHOCTH B BCA y mannenTos c I[TIOVYT. ITo
MHEHUIO aBTOPOB 3HAaYMMble MU3MEHEHUSI KapOTHIHOM re-
MOILUPKY/ISIIUH HaOMIONaIICh CO CTOPOHBI [71a3 C PasBUTOM
U JlaJIeKO3alllelle} CTafUsIMH IJIayKOMBIL. Y IallMeHTOB C
HHU3KO¥ CKOPOCThI0 KpoBOTOKa B BCA, mepenHeit u cpenHeit
MOSTOBBIX APTEPUAX OTMEYAI0Ch CHYYKEHUE TOJIIIUHBI CI0ST
HEPBHBIX BOJIOKOH U ITOKa3aTeslell CBeTOUyBCTBUTEIBHOCTH
CeTYaTKHU.

B xoHI1e 90-X IT. IPOIIIOTO BeKa ObUTH OIy6/IMKOBAHBI
CBeIeHUsI O BEIPa)KeHHOM CHIDKEHUU II0Ka3aTeIel CKOPOCTH
KPOBOTOKA (MaKCHUMaabHOM CUCTOTHYECKON U KOHEYHOH
IMACTOMIHYECKOI) U YBETHYEHUH HH/EKCa TepudepHIecKoro
conporusnenust (RI) B ['A u ITAC y nariueHTOB ¢ [7TayKOMHOI
OIITUYeCKOI Hefpomnarueir [8].

C ucnionpsoBanueM Y3U 6paxuoriedaabHbIX apTepHil,
BBIIIOJTHEHHOTO y 30 IAnueHTOB CO CTaOMWIN3UPOBAHHBIM
tederreM [TOYT u y 34 manuentos (59 r1as) ¢ IayKoMoit
Hopmanbuoro nasienust (I'HJI), Kuceresa T.H. u coasr.
BBIBIJIM BBICOKYIO YaCTOTY aT€pPOCK/IEPOTHYECKOTO I10-
paxenus: BCA, onHako xapakTep ero 6su1 pasnndet. B 56%
cny4daes [H]I Habmonancst BbIpakKeHHBII CTEHO3 C HATUYHEM
TUIIEPIXOTEHHBIX C HEPOBHO U3'bsI3BICHHOI ITOBEPXHOCTHIO
aTepOCK/IEPOTUIECKUX OJIAIIEK, TOTEHI[UATFHO OMACHBIX B
IUTaHEe COCYRUCTHIX aMbomuit. Y 6 (17 %) mannueHToB 9TOM
TPYIIIBI CTEHO3UPYIOIIHI aTePOCK/IEPO3 COUETAICS C IIaTo-
JIOTM4ecKoi u3BuTocThio BCA. [9].

Z.Vasontai u coasr. [10] mpu mpoBeneHNuH TONIUIEPOB-
CKOIT OI[eHKU KPOBOTOKA B GpaxuoiedansbHbIX apTepUsIX
PErUCTPUPOBAIN JOCTOBEPHOE yBeINYeHHe II0Ka3aTese pu-
TUTHOCTH COCYIUCTO CTEHKU COHHBIX apTepHIl y IALIUEHTOB
¢ ITOYT no cpaBuenuto ¢ Hopmoii (p = 0,002).

Ipyrue aBTOpHI MpHU 00CIE[OBAHUHU MAIIUEHTOB C
pasubimu cragusamu [IOYT Ha 060uX 1a3ax OIpeneTiIn
yBeIMYeHUe TI0Ka3aTe/Iel MH/IeKCa Pe3UCTEHTHOCTH U ITyJIb-
carinonnoro unnekca B BCA Ha ctopose r/1a3 ¢ 60see mpo-
IOBUHYTOM CTagyel I7TayKOMBI ITPH OTPHULIATE/IbHON THHAMHKE
M3MEHEeHMI 1T0JIell 3peHM s, BBICOKOM ypoBHe BI'Jl u Huskum
nepdysnonusiM gasiaeHueM [11]. Gutman J. 1 coasrt. [12]
O0GHAPY>XUIM CTEHOSHPYIOLIUI aTepPOCKIePO3 HHTPaKpa-
HuanbpHoro otaena BCA y 90,3% manuentos ¢ THII, y 45%

60/IbHBIX ObLIa BBIsAB/ICHA TATOIOrHYecKas skckaBauus [I3H,
pasMep KOTOPOIT IOCTOBEPHO KOPPETUPOBAJI CO CTEIEHbIO
BBIpAYKeHHOCTH cTeHo3a BCA.

OpnHako B IUTEparype eCTh CBEIEHUs O TOM, YTO OK-
KJIIO3MOHHO-CTEHOTUYECKYE ITOPAYKeHUsI COHHBIX apTepHil
HaOJTIOAIOTCS C OOMHAKOBOM YaCTOTOM KaK y MAllMeHTOB C
[JIAYKOMOII, TaK U Y JIMLI, He CTPAJaoIUX JaHHBIM 3a60se-
BaHueM [13;14].

TakuM 06pasoM, B TeUeHHE MMOCTIETHUX OeCITHIeTHI
posib MOpa’KeHUI COHHBIX apTepuil B maroreHese [TIOYT
OCTaeTCs TUCKYTabeIbHOM.

Ienpro Hameit paboThl ABUIOCH UCCIENOBAHUE OCO-
OeHHOCTelT KPOBOTOKA B COCYHaX I/Ia3a M HAIUIUA U3MeHe-
HUII COHHBIX apTePHIl Y MAI[UEHTOB C PasHBIMU CTAUAMHU
ITOYT.

Matepuan u MeTofbl

O6cnegosano 125 6onbubIX (210 m1as) ¢ ITOYT (oken-
IIMH — 78 M 47 - My>K41H) B Bo3pacTe 51 — 79 J1eT ¢ pas/n4HbI-
MM CTaguAMHU 3a60/IeBaHusI: C Ha4aAbHOM CTafguei — 65 11as
(1 rpymma), ¢ pasBuTOI cTanuet — 126 ras (2 rpymmna) u ¢
manexosarenireii - 19 ras (3 rpymmna). CpenHuit Bo3pacT
MAI[MeHTOB COCTaBUI 65,8+4,2 net. Hopmanusanus BHyTpuU-
r1asHoro maseHus (BIII) 6puta mocturnyTa Ha 97 (46,2%)
I/1a3aX C HOMOII[bIO MECTHBIX THIIOTEH3UBHBIX ITPEIapaToB U
Ha 113 (53,8%) r1asax B pesy/ibraTe IPOBENEHHs Ta3ePHBIX
U XUPYPTUYeCKUX BMEIIAaTeIbCTB. Y BCeX IallMeHTOB UMela
MecTo ctabunsupoBannas [IOVT.

Konrponshyro rpyniry coctaBiwiu 20 310pOBbBIX J0OPO-
BOJIbLIeB (40 I71a3) COOTBETCTBYIOLIErO BO3pacTa 1 monia 6e3
0 TanbMOIIATOMIOTUH U CEPAEYHO-COCYIUCTDIX 3a00/IeBaHHIL.
Kpurepusmu uckiodeHust ObUTH pasaTMdHble BUIbI TEYEHUS,
Tpebyrolye mpuMeHeHus 6eTa-610KaTopoB U 6I0KATOPOB
KaJIbIIMeBbIX KAaHA/IOB, a TAK)Ke HA/TMYHe Y OOIbHBIX XpOHUYE-
CKHX ay TOMMMYHHBIX 3a60/IeBaHUI1 ¥ caxapHoro nuabeta. V3
HCCIIeMOBAHNUS TAK)Ke UCK/TIOYaJTUCh [71a3a C aMeTPOITUIECKOM
pedpaxiiueit, mpessbiaroiieit 6,0 D, a Takxe acTurmarude-
CKHM KOMITOHeHTOM 6ostee 3,0 D.

[ToMHUMO TpPaJgUIMOHHBIX METOLOB UCCIELOBaHUSA
BCEM IallMeHTaM BBIIIOTHSIN KOMIIBIOTEPHYIO IlepHUMe-
TPHIO IIPU IOMOIIY CTaHAAPTHBIX TECTOB Ha aHATU3aTOPe
noseit 3perus KOWA. OneHuBaauch 06IIeNpUHATHIE
kputepun: MD - cpenHss pasHHIIAa MeX/y HOPMaJIbHBIM
3HaYeHUSMU C IOMPAaBKOU Ha BO3PacCT, U3MEPEHHBIMU
BO BCex TOYKax Tecta; PSD - cranmapTHOe mI1a6rIoHHOE
oTK/IOHeHUe (BapuabenbHOCTH e eKTOB), KOTOPOE MPHU-
MEHSeTCs [I/I1 TUHAMUYECKOTO KOHTPOJIA 3a Pa3sBUTHEM
IJIayKOMaTO3HBIX fedeKTOB; MOKasaTeab CyMMapHOI
YYBCTBUTEIbHOCTH.

Ins onenku MopdomeTpudeckux mapamerpos JI3H
IPUMeHSUIACh Jla3epHasi CKaHUPYIoIas ToMorpadus spu-
tenpHoOro HepBa (Heidelberg Engineering). Ouenusanaco
IMHAMUKA Hanbosee KIMHUIECKU 3HAYMMbBIX [TapaMeTPOB:
WIoIaib U 06'beM HetiporepuHanbHoro nosicka (HPIT), co-
otHo1eHue riotany JI3H u skckaBaiuu, CpesHss TOMIINHA
HEPBHBIX BOJIOKOH CeTYAaTKHU.
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Jl1s1 MccmenoBaHus KpOBOTOKA B COCY/IaX I71a3a B PeTpPo-
6y/1b6apHOM IIPOCTPAHCTBE MPUMEHS/IH 1IBETOBOE JOIIIIe-
poBckoe kapTuposasue (LIJIK) 1 MMITy/IbCHO-BOTHOBYIO [JOII-
wieporpadHuIo ¢ UCIOIb30BaHHEM MHOTOQYHKIIHOHAIBHOTO
YABTPa3ByKOBOTO AHarHocTudeckoro npu6opa VOLUSON
E8 GE Healthcare u nmuseitHOro garuynka yactoroit 11 MI'm.
B cooTBeTCTBUY ¢ peKOMEHJALMAMH MEX/yHAPOTHBIX ITPO-
(beccroHaIPHBIX OPraHU3aI[Uil BO BPeMs HCCIeTOBaHUI
CHIDKQ/IM MTapaMeTpbl aKyCTHYeCKOHM MOIITHOCTHU COIJIACHO
CIeNyIOIIUM HOpMaTHBaM: TepMudeckuit uumpexc (TIS) ue
6oiee 1,0; mexaundeckuit uagekc (MI) me 6onee 0,23, na-
TEHCHBHOCTbH Y/IBTPa3BYKOBOTO IOTOKA He 6oiee 50 MB/cm?
[15]. Meton IIIK mosBonun BH3yannsupoOBaTh LIBETOBOI
[aTTePH KPOBOTOKA B I1asHoO# apTepun ('A), IieHTpanbHOM
aprepuu cetdatku (LJAC), mapaHeBpanbHBIX MeIUATbHBIX
U JIaTepaIbHBIX 3a/IHUX KOPOTKUX LIMIMAPHBIX apTepPUAX
(3KIIA). MeTon MMITY/IbCHO-BOIHOBOIL JONIIIepOrpaduu
HPUMEHSUIN JUIL PETUCTPALUH CIIEKTPa KPOBOTOKA B COCYaX
U ompefe/eHUs OCHOBHBIX ITapaMeTPOB IeMOJUHAMUKHU:
MaKCHMaJ/IbHOJ CUCTOTHYECKOI CKOPOCTH (Vsyst), KOHEUHOI
nuactonnieckoir ckopoctu (Vdiast) u MHAEKCa pe3SHCTEHT-
HOCTH win niepudepudeckoro conporubnenus (RI).

JIokanusanuio CTEHOSUPOBAHUS U CTEIEHb CYXXEHUS
COHHBIX apTepuil Bepudunuposanmu ¢ nomousio Y3U ¢
otleHKoi1 KpoBoTOKa Ha armapate VOLUSON E8 GE Health-
care. CTelleHb Cy>KeHUsI COHHBIX apTepHil OIpe/ie/isIach 10
knaccudukanun NASCET: oTcyTcTBHE CTEHO30B, CTEHOSBI
MmeHee 30% (maible), 30-49% (ymepenusie), 50-69% (BbI-
pakenHnsble), 70-99% (KpuTudeckue) U OKKI03us [16].

Bce manueHTs! 6bUIH KOHCYIBTHPOBAHBI HEBPOIOTOM
U TepamneBTOM. [Ipy 1ogo3peHUN Ha MHTPAKPaHUATBHYIO
natojoruto BeinonHsin MPT romosHoro mosra.

CraTHCTHUYeCKUI aHA/IU3 Pe3y/IbTaTOB UCCIeOBAHUA
HMPOBOIMICS C UCIIOIb30BAHUEM CTAHAAPTHOIO ITaKeTa
nporpammbl GraphPad Prism, Bepcust 8.00 mist Windows
(GraphPad Software, Inc). [l onpenenenus pacrpenese-
HUS IIOTyYeHHBIX JaHHBIX MCIONb30Bajcss Shapiro-Wilk’s
TecT. MeXTpyNIIoBble pas3Iyuus MHOXXECTBEHHBIX JaHHBIX
aHaIM3UPOBAIU ¢ TpuMeHeHHeM ofHobakTopHOoro ANOVA
TecTa ¢ monpaskoit Tukey. [lj1st cpaBHEHMS TPYIII IPUMEHSIA
t-xpurtepuit CrbioneHTa. Pe3yn1braTbl CTaTHCTHIECKON 06-
PpabOoTKHU BCeX TaHHBIX OBUIM MPEICTaB/ICHbI B BUE Tab/IHII
C yKasaHHeM CpelHero apudpMeTHIecKoro U CTaHIAPTHOTO
OTKJIOHEHHS WIN MeJuaHbl ¢ 95% OBEPUTEIbHBIM MHTEP-
BaJIOM JUIsI HOPMaJIbHO U HEHOPMaJIbHO pacIipeleeHHbIX
ITAHHBIX COOTBETCTBEHHO. YPOBEHD IOCTOBEPHOCTH TaHHBIX
6bUI ycTaHOBJIEH IIpH 3HaYeHUH p<0,05.

PesynbTatbl U 06CYXAEHME

OcTpoTa 3peHus B 06eux rpynmnax 601bHbIX BAPbUPO-
Basa ot 1,0 7o 0,01. [panuus! nons sperus B 1 rpymnire 66111
HOPMaJIbHBIE I OTMEYa/IMCh CKOTOMBI B IIapalleHT PaIbHbIX
y4acTKax, BO 2 TPYIIIle B II0JIe 3pEHMS OTMeYajIoCh Cy>KeHue
I10JIsI 3peHUsI C HOCOBOY CTOpOHBI Ha 10-15 rpan. u maparieH-
TpanbHble CKOTOMBI, B 3-11 TpyIIe — cy>keHue [13 c HocoBoit
CTOPOHBI (MM KOHIIEHTPUYIECKH) MeHee 4eM B 15 rpap. ot

Touku bukcaruu. [Ipu MOppoMeTpruIecKOM HCC/IETOBAHUH
o6nactu [I3H B 1 rpymme 6bU10 BBISIBICHO pacIlIpeHUe 9KC-
KaBaI[MH U ee BepTHKaIbHO-0BanbHast popMa, He HOXOMALIast
no xpas [I13H, Bo 2 rpymnie - 3Ha4YUTeIbHOE paclIMpeHHe
9KCKaBallUM U B 3 IpyIIle — KpaeBasi CyOTOTaNbHAsI 9KCKa-
Banus [I3H.

AHamu3 pe3ynbTaTOB UCCIelOBaHUA KPOBOTOKa B I'A He
BBIABWI 3HAYMMBIX U3MEHEHUI TI0KasaTesiell FeMOTUHAMUKU
B 1-11 ¥ 2-J1 TpyIIIax [0 CPABHEHUIO C IPYIIION KOHTPOJIA
(Tabs. 1). OpHaxo B 3-11 rpyIiie Ha [JIa3ax C Ja/IeKO3aIlle/IIert
CTafMel IJIayKOMbI OTMeYaIoCh CTATUCTUYECKHU IOCTOBEpHOE
CHIDKEHHe [T0KasaTeeil CKOpOCTH KpoBoToKa Vsyst u V diast
1 TIOBBIIIIEHNE UHEKCa TepU(eprIecKoro COIpOTHBICHNS
B I'A 1o cpaBHeHMIO C TPYNIO¥ KOHTPOIA U 1-i1 IpymIoi
(p<0,05). Ha r1asax ¢ pasBUTO# U HajTeKO3aIlleIesi CTafu-
amu ITOYT umesno MecTo focToBepHOE CHIDKeHHE KOHEYHOI
IMaCTOMUYECKON CKOPOCTH KPOBOTOKA U moBbliieHue RI B
IJAC mo cpaBHEHHIO C TAKOBBIMU ITOKa3aTeIsAMHU IIPU Ha-
vanpHOM craguu [IOYT u rpymmoit koutpons (Ta6m. 2). B
7 (36,8%) u3 19 1/1a3 3-i1 TPYIIIbI OTMEYaIOCh OTCYTCTBHE
IMaCTOMMYECKOTO KOMIIOHEHTa CIleKTpa KpoBoToka B IIAC
(Vdiast = 0), 4TO MOIJIO CBHIETEIHCTBOBATD O HENOCTATOU-
HOCTH KPOBOOGpAIlleHNs B peTHHAIBHOM PyCJIe U IPU3HAKaX
noKanbHo uiteMuu (Puc. 1 A, B).

Ta6n. 1. CpepHve nokasaTtenn ckOpocTM KpoBOTOKA B A y nawmeHToB ¢ MOYI

Tpynnbi MakcumanbHas Koneunas guacto- | MHpekc pesu-
cucTonuyeckas nuyeckas ckopoctb | cteHTHocTH (RI)
ckopocTb (Vsyst) KpoBoToka (Vdiast)
cm/cek cm/cek

1-arpynna |43,6+4,9 10,8 +2,2 0,75+0,05

n=65 [37,6-48,2] [7,3-12,1] [0,64-0,80]

2-arpynna | 39,5+4,1 6,9+1,2 0,78+0,04
n=126 [33,8-43,0] [4,2-9,0] [0,69-0,85]
3-arpynna |29,2£3,9*%, ** 4,741,3% ** 0,81+0,04*,**
n=19 [23,7-36,3] [3,3-7,7] [0,70-0,88]

KoHTtponb | 41,85,8 9,3+1,8 0,72+0,03

n=40 [38,1-51,2] [7,1-11,9] [0,65-0,77]

[pumeyanme: n — konu4ecTso rnas; *p<0,05 — 4OCTOBEPHOCTb OTHOCUTENb-
HO NoKasarteneii B rpynne KOHTpons; ** p<0,05 — 4OCTOBEPHOCTb OTHOCK-
TeNbHO nokasarenen B 1-it rpynne.

Tabn. 2. CpeaHue nokasarenu ckopocti kpoBoToka B LIAC y naumeHTos ¢ MOYT

MakcumanbHas cuctonu- | KoHeukas guactonuye- | MiHaexc pesncTeHT-
yeckas CKopocTb CcKas CKopocTb kKpoBoTOKa | HocTw (RI)
(Vsyst) cm/cex (Vdiast) cm/cek

11,9+1,9 3,4+0,4 0,71x0,04
[8,1-15,5] [2,1-4,0] [0,64-0,76]
10,2+1,8 1,7£0,4%, ** 0,81+0,05*, **
[7,6-14,6] [0,2-3,0] [0,69-0,98]
8,3+1,5%, ** 0,3+1,3*, ** 0,95+0,04*, **
[4,9-10,6] [3,3-7,7] [0,70-0,88]
12,8+2,7 41+0,8 0,68+0,07
[16,5-10,4] [2,1-4,4] [0,65-0,75]

[Mpumeyanne: n — konn4ecTBo ras; *p<0,05 — 4OCTOBEPHOCTb OTHOCUTENb-
HO NoKa3aTteneii B rpynne KOHTpons; ** p<0,05 — 4OCTOBEPHOCTb OTHOCK-
TeNbHO nokasatenen B 1-i rpynne.
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Puc. 1.

Ta6n. 3. CpepHue nokasatenu ckopocTu kpoBoToka B 3KLIA y naumeHTos ¢ MOYM

A - cnekTp kpoBoToka B LIAC npu ganekosaweguueii ctagum NMOYT: BbIpaXXEHHOE CHDKEHE MAKCUMAbHOW CUCTONNYECKOI ckopocTm (VSyst), oTcyTcTBne
anactonmyeckoro komnonewTa (Vdiast = 0; Rl = 1,0); b — cnekTp kposoToka B LIAC B Hopme: Vsyst = 12,9 cw/c, Vdiast = 4,3 cm/c; Rl = 0,67.

[pynnbl JlatepanbHble 3KLIA MeauanbHbie 3KLIA
Vsyst cm/cek Vdiast cm/cex RI Vsyst cm/cek Vdiast cm/cex RI

1-a rpynna 13,4+1,7 4,6 0,4 0,65+0,03 12,3+1,7 4,4+0,3 0,63+0,03
n=65 [10,4-15,8] [2,7-6,1] [0,55-0,70] [9,6-14,2] [3,5-5,6] [0,56-0,69]
2-a rpynna 11,9+1,8 2,9+0,2* ** 0,71£0,04* ** 11,2414 3,0+0,3* 0,69+0,06*
n=126 [8,0-14,2] [2,5-3,4] [0,63-0,78] [9,3-14,3] [2,0-3,7] [0,65-0,86]
3-a rpynna 10,141,2* 2,3+0,4*, ** 0,77+0,02*,** 9,9+1,1*, ** 1,9+0,4%, ** 0,81+0,04*,**
n=19 [7,9-13,5] [1,2-3,8] [0,73-1,0] [7,5-12,1] [0,97-2,6] [0,68-1,0]
KoHTponb 14,52,3 5,3+1,3 0,60+0,04 13,442,5 4,811 0,62+0,05
n=40 [16,5-10,4] [3,7-6,9] [0,55-0,66] [15,3-11,5] [3,1-6,1] [0,56-0,67]

[pumeyanume: n — konu4ecTBo rnas; “p<0,05 — 4OCTOBEPHOCTb OTHOCUTENLHO NOKa3aTeNen B rpynne KOHTpons; ** p<0,05 — AOCTOBEPHOCTb OTHOCUTENLHO MO~

Kasatenei B 1-il rpynne.

AHanornYHble U3MEHEHUS KPOBOTOKA y IAI[MeHTOB
¢ ITOVYT nHabnoganuch IpH PerHCTPallUM IapaMeTpPOB
reMOJIMHAMUKH B ITapaHeBPa/JIbHBIX JIATEPAIbHBIX U MeIU-
anbHbIX 3KIIA. BoisiBneHHbIe U3MeHEHUs TeMOIUHaMUKU
I71a3a, BK/IIOYAIOIINE TOCTOBEPHOE CHU KEHHE ITOKasaTeslel
cxkopoctu KpoBoToka B IIAC u 3KLI A nipu yBetm4eHUH Ba3o-
PE3UCTEHTHOCTH SIBJISIETCS PU3HAKOM TepuiinTa peTuHAIb-
HOTO ¥ XOPUOUJATIBHOTO KPOBOTOKA IIPU Ja/IeKO3allleIIIert
craguu [TOYT. I1pu uccnenoanuu kposoroka B IBC u BI'B
BBISIBJIEHO HEJIOCTOBEPHOE CHIDKEHNE MAaKCUMaIbHOM CUCTO-
JITYeCKO CKOPOCTH KPOBOTOKA B 3-11 TPYIIIIe 10 CPAaBHEHUIO
C KOHTPOJIEM.

Y3U ¢ olieHKO1 KPOBOTOKA COHHBIX apTepuIl T0KA3aJI0
Hajau4yue KpuTudeckoro creHosa BCA ¢ urncunarepanbHON
CTOPOHBI BO 2-#1 1 3-1i rpynnax B 7,1% u 21,1% ciny4aes, co-
OTBETCTBEeHHO. B 60o/binHcTBe 1133 (90,8%) ¢ HaYajIbHOM
cranueit [IOYT ormeuancs maneiii creHo3 BCA. Co cTopoHbl
a3 ¢ pasButoit crapueit [IOYT manbrit crenos BCA 6but
BBIABJIEH B 62,7% ciy4aeB, yMEPEHHBIN cTeHO3 — B 19,0% u
BbIpaKeHHBIT — 11,1% cryvaes (Ta6.4). B rpynme koHTposs
crenedb creHo3a BCA c o6eux cTopoH He mpessiiiaa 40%.
Y GONBIIMHCTBA «3TOPOBBIX» JIHIL (78%) COOTBETCTBYIOIIIETO
Bo3pacTta peructpuposamu ctenos BCA He 6oree 20%.

Tabn. 4. YacToTta BCTpe4aeMoCTN CTEHO3a uncunarepanbHoi BCA co CTOPOHbI

rnas ¢ Novr
Cragua NOYr Manbii YmepeHHbId | BoipaxeH- | Kputuye-
CTEHO3 CTEHO3 HbIi CTEHO3 | CKWIA CTEHO3
BCA BCA BCA BCA
A6c. | % A6c. | % A6c. | % A6c. | %
HavyanbHas 59 190,8 |5 7.7 |1 1,5 0 0
n=65
PassuTas 79 |62,7 (24 (19,0 (14 (111 |9 71
n=126
[laneko3sawepLas 4 211 (5 26,3 |6 31,5 |4 21,1
n=19
KoHTponb 40 (100 (O 0 0 0 0 0
n=40

[Tpumeyarmne: n — KONN4YECTBO rNas.

Bce manueHTsI ¢ BhIpaskeHHBIM cTeHO30M BCA 6butn
HaIIpaBJIeHbl Ha KOHCY/IBTAIINIO K HEBPOJIOTY ¥ aHTHOXUPY Py
IUTSL OTIpeNie/ieHHsI NaTbHEeMIIIeH TAKTUKY JICICHUS.

06cyxpeHue

PC3YJIbTaTLI HaCTOALLIETO NCCIENOBAaHNM A BBIABWUIN CYIIIe-
CTBEHHOE€ CHM>KEHHE ITOKa3aTesien CKOPOCTU PETUOHAPHOT'O
KpOBOTOKa Ha Ij1a3ax C pasBI/ITOfI u nanexosamenmeﬂ CcTa-
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nusamu ITOYT, 4To cormacyercss c MHOTOUNC/IEHHBIMU HCCITe-
TOBAaHHUAMU IPYTHX aBTOPOB, KOTOPbIE II0Ka3a/IH 3HAYMMbIe
HapyIIeHHs FeMOTUHAMUKH Ha [71a3ax ¢ 60jiee BbIPa>KeHHO
CTajiueil IJTayKoMHOTO mopaxkenus [17-19]. Kpome Ttoro, B
HAIIIeM UCCIEIOBAHNH BIIEPBbIe ObUTO TOKAa3aHO MTOBBIIIIEHUE
BasopesucTeHTHOCTHU B IJAC u mapaontudeckux 3KLIA mpu
pasBuToit 1 ganexosamenireii [IOYT, 4To MoXkeT yka3bIBaTh
Ha yXyJIlIeHue MUKPOUMPKY/ISIIMH CeTYATKU U 3PUTEIBHOTO
HepBa MpPU TUX CTAAUIX 3a00/eBAHUS U HEOOXOMUMOCTD
KOHTPOJISI COCTOSIHUSI KPOBOTOKa B MHKPOCOCYZIaX MaKy-
asipHO¥ obmactu u JI3H ¢ ucronb3oBaHueM CreruanbHbIX
meronos (OKTA, nasepras cueki-daoyrpacus). Haubomee
BBICOKHE 3HAYeHUs UH/EeKCa TepudepruyecKoro COIpPOTHUB-
nenust B ['A, IJAC u 3KIJA 6butu ompefiesieHbl Ha T1a3ax €
nmanekosanenmieii craguamu [TOYT.

Hamu 6p11a onipenieieHa B3aUMOCBSI3h MEXX/TY CTEIICHBIO
TSDKECTH IVIAyKOMHOTO IIPOIIecca M CTEIEeHbIO CTEHO3UPY-
omrero arepockieposa BCA, 4To mopTBep)KgaeT JaHHbBIE
Chou Ch. u coasrt. [20] 1 Lin W. 1 coaBT. [21] ABTOpEI ycTa-
HOBIIM Hanboj1ee BBICOKYIO 4acTOTy BcTpedaemoctu [TIOYT
y JIUIL CO CTeHO3UpPYIOIIUM aTtepockaeposoM BCA. Ongnako
HAMH BIepBbIe ObUIA YCTAaHOB/IEHA YaCTOTa BCTPEYaeMOCTH
UIICHIaTepasbHOTO cTeHo3a BCA pasinyHO¥ CTEleHu BBI-
PaXeHHOCTH Ha IIa3ax ¢ pasHeIMU cTagusamu [TOYT. B na-
IIIeM HCCIeOBaHNUH ¥ GO/IBIIMHCTBA anneHToB (6omee 90%
cay4aeB) ¢ HauanbHo cTapueit [IOYT 6511 BBIsIB/IEH MaIblil
CTEHO3, YTO OBLIO MPAKTHUYECKU COIIOCTABUMO C IPYILION
KOHTPOJIS M BBIPa)KeHHBIN UIICHIaTepaabHbIi cTeHo3 BCA B
31,5% ciry4aes ganexosatuenteir [IOYT. B perpocniexkTusHOM
KOTOPTHOM uccienoBanuu Lin W. et al. [21] Ha ocHOBaHuM
pesynbraToB obcrenoBanus 19 590 maunentos ¢ [IOYT 6p11
ompernesieH 6oee BBICOKUI pucK passutus [TIOYT y mun ¢
KpUTHIeCKUM cTeHo30M BCA u ynyuiienne remornepdysun
/13 C JOCTOBEPHBIM CHHYKEHHEM PUCKA IPOrPeCCUPOBAHUS
[JIAYKOMBI II0CTIE XUPYPTUYECKOT0 JIedeHUs (KapOTHIHAS 9H-
IapTepIKTOMUS, CTEHTHPOBAHKeE). ABTOPBI YKa3bIBAIOT, UTO
KapOTHU/IHBIIT CTEHO3 OTHOCUTCS K HE3aBUCUMBIM (hakTopam
pucka I[TIOYT, moBblitieHHe KOTOPOTO He 3aBUCHUT OT BO3PacTa,
0713, HATMYHUS CaXapHOTo fuabeta U OPYTHX CTAHAAPTHBIX
(akTOpOB pasBUTHS NATOIOTHH.

OrpaHuYeHHeM HAIIIeTo UCCIeOBAaHUS IBUICS MaJIblil
00beM KIMHUYECKOTO MaTephaia MpHU AaaeKo3allleiei
ITOYT, rpynnsl cpaBHeHUs OBUIM He COIIOCTABUMBI IIO
KOJIM4eCTBY I1a3. Kpome TOro, Mbl He NIPOBOAM/IM CIELIH-
QTPHOTO HCC/IENOBAHUS MUKPOIUMPKYISAIUN CETYATKU U
o6mactu [I3H ¢ MOMOILIBIO TAKUX METOMOB, KaK OIITHYECKasI
KOTepeHTHasi ToMOrpadusi B aHTHOPEKUMeE U jTa3epHast
criek1-paoyrpacdus HapsAny ¢ onpeneieHHeM CTPYKTYPHO-
(byHKIMOHAIBHBIX XapaKTEPUCTHK 3PUTETbHOTO HEPBa.
BeposiTHO, 3T0 6ymeT mepCcrieKTUBHBIM HaIpaBIeHHeM 6y-
IYIIVX UCCIeNOBAHMUI.

3akntoyenue

HO/‘IY‘IEHHI)IE HaMHnu peSy}'IbTaTbI HncciaegoBaHusa ria3-
HOT'0 KpOBOTOKa € IIOMOIIIbIO HEMBA3UBHOTO, ,E[OCTYHHOFO
u BbICOKOI/IH(l)OpMaTI/IBHOFO YIIpra?,BYKOBOFO HJOIIIIIEPOB-

CKOTO MeTOJIa YKasbIBaIOT Ha HEOOXOIMMOCTD OIIpele/IeHUs
KOJIMYeCTBEHHBIX IIaPaMETPOB CKOPOCTU KPOBOTOKA U Ba-
30pe3UCTEHTHOCTH B COCyAax I7asa y manueHToB ¢ [IOYT.
B3auMOCBA3b MEX/y CTENEHBIO BBIPA)KEHHOCTU CTEHO3a
BCA ¥ Ts1XeCThIO IJIAayKOMHOTO IIPOIiecca CBUIETEIbCTBYET O
Ha/IMIMY ITOKa3aHU K poBeneHuio ¥ 31 ¢ o1ieHKoit KpoBo-
TOKa 6paxuoliedaIbHBIX APTEPHIT MALEHTaM C [TAayKOMOIT,
B 0COGEHHOCTH C [ajieKo3allleleil cTagueil 3abomeBatusl.
CBOeBpeMeHHOE BBISIBICHHE HAPYIIEHUI PerHMOHAPHOTO U
MarucTpanabHOrO KPOBOTOKA IIPH IVIayKoMe OyIeT Crocod-
CTBOBAaTh OIPENEICHUIO NaAbHeHIIel TAKTUKU BeJeHUs
manyeHToB ¢ [TOYT.

ABTOPBI 3asIB/IAIOT 06 OTCYTCTBUM KOH(IUKTA HHTe-
pecoB (The authors declare no conflict of interest).
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