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3HAYEHUE TEMOJJAHAMMYECKHAX PACCTPOUCTB B COCYJIAX CETYATKHA
B TEHEHUU WIHONMATUYECKUX PETUHOBACKYJIUTOB
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Annomayus. AKTyanbHOCTh JAHHOW TATOJIOTHUHU 3aKIIOYAETCS B TOM, YTO MOPAXKAOTCS 00a
I1a3a, XapaKTepU3yeTcs BSUIOTCKYIIUM, PEHUANBUPYIONIMM TEUCHHEM, CTPaJaloT MaIUeHTHI
JIETCKOTO M FOHOIIECKOro Bo3pacta. Tak Kak B OCHOBE JAHHOM MAaTOJOTMM JIEKUT aCENTHYECKOe
BOCIAJICHUE COCYIMCTOM CTEHKH B CeTYaTKe ayTOMMMYHHOIO I'eHe3a, IPUBOJSIIEE K HapyIICHUIO
TeMOJMHAMUKH, HaMHU TOCTABIICHA yelb — W3YyYUTh 3HAYCHHUE PACCTPOMCTB TEeMOAMHAMHYECKHX
MoKa3aTelied MpH Pa3lUYHBIX HM3MEHCHHSIX TIJa3HOTO JHA y OONBHBIX C HMIMOMATHYCCKUMU
petuHOBackynuTamMu. IIpoBeneHbl cHelManbHBIE MemoOobl UCCIe008aHUA: aABTONEPUMETPHS,
OMOMHUKPOCKOIHS MEpeHEro OTpe3ka INa3 W BHYTPEHHUX CTPYKTyp IWia3a, mpsimMas U oOpaTHas
opramemockorms, OCT JI3H wu xenroro msrHa, ayrodmoopecuentHas OCT cocymoB ¢
kamuOpomerpueil niearpanbHor aprepun cerdarku (LJAC) u nentpanbHoit BeHbl cetuyarku (L[BC),
yabTpa3BykoBas aomnmuieporpadust cocynoB (Y3Il) ceruatku. MccnenoBaHue KpoBM HAa HaIM4YUE
aHTUTENl TpPU BHPYCHBIX, OakTepuaiabHBIX M HHPEKIMOHHBIX 3a00JIeBaHUAX, HCCIEIOBAaHUE
MMMYHHOIO cTaryca. Pesynbmamul: BBIABICHO B OOJIBLIEH CTENEHUM IOBBILICHUE JMHEHHON
ckopoctu kpoBotoka (JICK) B masauunoit aprepun (I'A), HAC, LIBC u BepxHeii TIa3HUYHON BEHE
(BI'B) y 601bpHBIX ¢ HEBpOpPETHHOIATHEH: COOTBETCTBEHHO: 64,86+0,46 cMm/cek, 62,0+1,03 cm/cex
(P<0,01), 21,0+£0,7 cm/cek, 20,0+0,76 cm/cex (P <0,05). Y Bcex OOMbHBIX MpeoOagany sBICHUS
anrmocnazma — RI=0,83+0,010; RI=0,8+0,014 (P <0,05). B BeHO3HO#l cHUCTEME BBISBICHBI
aBlIeHnsT BeHo3HoW aucremuu ¢ nosbiieHueM JICK go 13,5+0,7 cm/cexk u 15,0+0,74 cwm/cex
(P <0,05). V 6onpaBIX ¢ Makynoguctpodueit — 10,8+0,82 cm/cex u 12,6+0,58 cm/cex (P <0,05).
Yacrora remMmoAHAMHUYECKUX HapylIeHHH mpeoOnanana nmpu HeBpopeTHHomaTusx — 53,1% B T'A,
50% B HAC, B IIBC u BIB — B 50% u 39%. Bwuigoovi: Hambomnbline paccTpoiicTBa
MUKPOIIMPKYJISIIUA B apTCPUOBEHO3HOW CHCTEME CETYATKW BBISIBICHBI Yy OOJBHBIX €
HEBPOPETHHOIATHIMHE. BBISIBICHHBIC HapyIICHUS MHKPOIUPKYISIIHA MeToIoM Y3/[ y OONMBHBIX ¢
UIVOMATHUYECKUMH  PETHHOBACKYJIUTAMHU  TO3BOJSIOT — ONPEAETUTh  TAaKTUKY, TMPOTHO3 U
3¢ GEeKTUBHOCTH JICUCHHUS.

Kniouesvie cnosa: peTMHOBACKYJIUT, COCYIbl CETUaTKH, YyIbTPa3ByKOBas AOMILIEporpadus,
reMOJIMHAMUYECKAE  TI0Ka3aTelH, JIMHEHHAas  CKOpPOCTh  KPOBOTOKA, AHIMOPETHHONATHS,
HEBPOPETUHONATHUS, MAKyJIONaTUsl, MAKYJIOAUCTPOus.

Bseoenue

AKTyalbHOCTh JAaHHOH IATOJIOTUU 3aKJII0YAaeTCss B TOM, YTO HAMONATUYECKHE BaCKYIUTHI
OCTAlOTCSl OHOM M3 CJHOXHBIX MpoOiieM B O(TalbMOMNATOJIOIHU, TpeOyrolue IanbHEHIIero
COBEPIICHCTBOBAHMS B JHATHOCTHKE W TPOQIIAKTHKE CIENOTH W ciiaboBuaeHus. [lo maHHBIM
JUTEepaTypbl HHBAIMIN3ALIMA [71a3 OT ATOM MaToJ0oruu cocrasiseT 25,6% [1].

TskecTp TedeHUsT aHTMUTOB CETYaTKM M JIMCKAa 3pUTEIBHOrO HepBa 00yCIIOBJIEHA
MMMYHOIIaTOJIOTUYECKHUM BOCHAJIEHUEM CTEHKH COCY/I0B, HApPYUIEHHEM MHKPOLMPKYISLIUN U
PEONIOTUYECKUX CBOMCTB KPOBU. DJTO TIPOSBISETCS arperanueil SpUTPOIMTOB W TPOMOOITUTOB B
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cocygax C mocienymoomed ux oOmurepanueid M MpoiaudepaTUBHBIMU IPOIECCaMU B CETYaTKe M
JIMCKE 3pUTENIbHOTO HepBa [2—7].

BornbIias paHUMOCTh COCYAOB CeTYaTKH OOBSICHACTCS MEHbIIMM AuaMeTpoM (oT 5—10 px 1o
80—120 ux) uentpansuoit aprepun u Benbl (LHAC u LIBC), a Takke MHOTOYpOBHEBBIM XapakTEpOM
KpOBOTOKa [8, 9].

B cooTBeTcTBUM € YeM, U3yueHUE reMOJAMHAMUKH B COCY/Iax Ivla3a UMeeT OOJIbIIOe 3HAYCHUE
B OLICHKE [aTOJIOIMM CETYaTKu M 3pUTENbHOro HepBa. Ha mpoTsikeHMM JecATUIeTUi
COBEPIICHCTBOBAJIIMCh METOABI HCCIIEOBaHUS TE€MOAMHAMHUKM TIJla3a OT peoBU3Orpapuu U
maetusMmorpadguu  [10], wHBa3uBHOW  QumroopectieHTHONH  Buauo-aHruorpaduu (PAI) o
HEWHBA3WBHOI'O METO/a — YJBTPa3ByKoBoOro nommuieporpaduaeckoro uccinenopanus (Y3J) [11-
15]. Meton ocHoBan Ha »ddekre Jloriepa — 3aBHCHUMOCTH YacCTOTHOTO CJIIBHTA MEXIY
IIOCBIJIAEMBIM U OTPAXKAEMBIM YJIbTPa3ByKOBBIMHM CUTHAJIaMH OT CKOPOCTHU JBUKEHMSI UCCIIELYEMOIO
oObekTa. YacTOTHBIA COBUT 3aBHCUT OT CKOPOCTH JBMKEHHUS SPUTPOLMTOB B MPOCBETE COCYIA.
Coueranue B-pexxuma, [BETHOrO JOMNIUIEPOBCKOTO KapTUPOBAHUS U HMITYJIHCHO-BOJIHOBOU
nonmuieporpaduu CIeNaio JOCTYIHBIM JUIS MCCIIEIOBAaHUS COCYIOB IJIa3HOTO sI0IOKa M OpOUTHI
[16].

[To maHHBIM nUTEpaTypbl B OPTAIbMOJIOTHH M3BECTHBI HccienoBanust Y3/[ cocynoB riaza u
OpOUTHI MPU TIIAYKOME U COCYIUCTOM Maroaoruu masa [17-22].

[IpencraBisitoT HHTEPEC OCOOEHHOCTU HapyIIEHUs FEMOLUPKYIISILMY B COCyAaX CETYATKU MPU
V3]l y OONbHBIX C MAMONATUYECKMMH aHTMUTaMU. B JOCTynmHONH Ham JMTeparype HMETCS
€IMHUYHBIC UCCIIEIOBAHUS 3HAYCHHS TEMOIMPKYISITOPHBIX PACCTPONCTB, ONMPEACTSIONINX CTENEHb
TSOKECTH JAHHOW MaToJOrMH. B COOTBETCTBUU € yeM, HAMH MOCTaBIICHA Yeib. U3yUUTh 3HAYCHHE
paccTpoiicTB reMOAMHAMMUYECKHUX IOKa3aTeeil B COCy/lax CETYaTKU MPU Pa3IMYHBIX [aTOJIOTHSIX
[J1a3HOTO JTHA Y OOJIbHBIX C UAMONATUYECKUMU PETUHOBACKYIUTAMH.

Mamepuan u memoOos ucciedo8anus

O6cnenoBano 53 naruenta (100 rmaz), cpean koTopbix — 43 GonbpHBIX (80 171a3) C aHTUUTAMHU
ceryarku U 10 yenoBek (20 mia3z) — 3710pOBBIE JUIA, KOTOPHIE COCTABUIN KOHTPOJIbHYIO TPYIIITY.

[To BO3pacTHOMY cocTaBy OOJBHBIE C WIMONMATHUYECKUMH BAaCKyJIUTaMH PACIpeNesuIicCh: OT
10 mo 20 ner — 14 G6oapHBIX (26 T71a3), 33,7%; ot 21 m0 30 net — 18 GonbHBIX (34 masa), 40,7%:;
crapie 30 net — 11 6ompHBIX (20 T1a3), 25,6%. Cpennuii Bo3pact coctapmit: 22,040,17.

WccnenmoBanus ~ TIa3HOTO  JTHA  BBIABWJIM  CIEAYIOIIME  KIMHHYECKHE  (HOPMBI:
aHruoperuHonatuu Ha 16 mmazax (11 GombHBIX) — 9,3%; HeBpopeTuHoOmaTMM Ha 64 mIazax
(32 6onbHBIX) — 74,4%; comyTCTBYIOIINE U3MEHEHUS: MaKyionaTiu Ha 23 ra3ax (12 00onbHbBIX) —
26,2% u makynoauctpodun Ha 26 razax (19 6ompHbIX) — 29,6%.

ITo mokazarensm nepumerpuun (Haaq Streit Interzeaq Octopus 123 Perimeter, Germany)
M3MEHEHUs [1a3HOTO THA PacHpeIeNsUTUCh M0 CTENIEHU TSDKECTHU: JIerKas cTeneHb y 16 60mbpHbIX (32
m1a3a), 38,4%; cpennsisa y 15 6onpabIX (30 T1a3), 34,9%; Tskenas y 12 6onpHbIX (18 mmaz), 26,7%.

Hapsimy ¢ mpoBenmeHueM — aBTONEPUMETPUHU,  OONBHBIM €  HUIUOMATHYECKUMU
PETHHOBACKYJIUTAMHU TPOBOIMIMCH OMOMHKPOCKOIHUS TEPEAHET0 OTpe3Ka Ila3a W BHYTPEHHHUX
CTPYKTYp TIJla3a, mpsiMmas M oOparHas OuHOKynsipHas o¢raabmockonusi (Schepensa, nuH3a
lonpnimana), ontudeckas korepertHas Tomorpadust (OCT) aucka 3pUTENBHOTO HEPBA M KEITOTO
msatHa (CARL ZEISS CIRRUS HD-OCT Model 4000/5000, Germany), aytodmtoopecuentnas OCT
cocynoB ¢ kanmubpomerpueit (CIRRUS HD-OCT CARL ZEISS ), uccrnenoBanue reMOIMHAMHUKA B
COCy/Iax CEeTYATKH W JUCKA 3pUTEITHLHOTO HepBa ¢ moMotisio Y3/l cuctembr Dopscan. Onpenensiiich
reMOIMHAMUYeCKUe TMOKa3aTeNnu: JUHeHHas ckopocTh KpoBoroka (JICK) B mmasHuuHOW apTepuun
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(I'A), nentpanwsHoii aptepun cetdyatku (LJAC), nenrpansHoii BeHe cerdyarku (LIBC), BepxHneit
rnazanuHoi BeHne (BI'B). Hapsimy ¢ aTum, onpeaensics mokasareib pe3uctuBHocTH RI.

Bcem OONBHBIM TPOBOMMIMCH KIMHUYECKO-Ta00paTOPHBIC MCCIICIOBAHUS ISl UCKITFOUCHUS
MATOJIOTHH BHYTPEHHUX OPraHOB M CHCTEMHBIX 3a0oiieBaHuWil. McciemoBanne KpOBU HA HAIHYUE
aHTUTENl TpU BUPYCHBIX, OaKTepuadbHBIX, HH(EKIMOHHBIX 3a0oneBaHusX. IccrnenoBanue
MMMYHHOTI'O CTaTyca.

CratucTHuecKuii aHaIu3 Pe3yJIBTATOB MCCIICIOBAHUS MMPOBOAMIICS COTIIACHO OOIIETPHHSITHIM
METOMKAM C TIOMOIIBIO TIporpaMMHBIX cpeacTB Microsoft Office 2010 ans onepaninoOHHBIX CUCTEM
Windows XP u mporpammsbl Statistica. JlaHHBIE TIpenCTaBICHBI CpeIHEH apupMETHYECKON U ee
CTaH/IapPTHBIM OTKJIOHEHHeM (M#m). 3a 10CTOBEpHBI MOKa3areiab NPUHUMAJACh Pa3HUIA BEIUYUH
P <0,05.

Pesynomamer uccnedosanus

CreneHb BBIPAKEHHOCTH W3MEHEHUN COCYAMCTOM CTEHKHM OOYCJIOBIMBAET W3MEHEHUS Ha
[JJa3HOM JIHE B BHUJICE AHTMOPETUHOMATUM, HEBPOPETHHOMATHH, COMYTCTBYIOIIHME MOPAKEHUS
JKEJITOTO TISITHA B BUJIE MAKYJIONATHH, MaKyJISIPHOTO OTEKa U MaKyJIOIUCTPOPUH.

Bun ximHundeckux ¢opM Ha INa3HOM JHE 3aBHCUT OT MOPaKEHUsS MOBEPXHOCTHBIX WIU
IyOOKHX COCYIOB B CETYaTKe, OT BOBJICUEHUS B MATOJIOTMUYECKHIA TPOIECC COCYIOB KPYIHOTO MU
MEJKOro Kajaubpa, a Takke U3MEHEHUs apTepuaibHOro, BEHO3HOIO pycia WM apTepuO-BEHO3HbIX
COCYIUCTBIX apKaj.

Kak BunnHo u3 Tabnuuel 1 1 Pucynka 1 npu mpoBeneHuu ynbTpa3ByKOBOM Jommieporpaduu
HaubOosee BbIpaOKEHHBbIC HapylIeHUs TUHEHHON ckopoctu kpoBoroka (JICK) B aprepumanbHOi
CUCTEME BBISBICHBI y OONBHBIX C HEBPOPETUHOMATHUSMH U C COIYTCTBYIOIIUMHU H3MEHEHUSMHU
KENTOro msTHa B BUAE MakymsipHoro oteka. Tak, JICK B masuuunoit aprepun (I'A) npu
HEBPOPETHHOIIATUN TOBbIIeHa Ha (one anrmocmazma (RI=0,77+0,012 u RI=0,8+0,014) o
64,86+0,46 cm/cex n 62,0+1,03 cm/cex (P <0,01) mo cpaBHeHuto ¢ KoHTpoabHOU Tpymmoil (KI') —
42,3+1,74 cm/cek, u ¢ anrumoperunonarueii — 50,27+£0,76 cm/cex (P <0,05). YV OonpHBIX C
COIYTCTBYIOLIEH MaKynonucTpoduei takxke ormedaercs nosbimenne JICK no 55,8+0,9 cv/cexk.

Taomuua 1
VJIBTPA3BYKOBAS JOIITIIEPOI'PA®US COCY OB CETUATKU
TP PA3JIMYHBIX KIIMHUYECKUX ®OPMAX UANOINATUYECKUX PETUHOBACKYJIMTOB

Knunuueckue ghopmvr PB Toxazamenu Y3/] cocyoos cemuamku

< O Q q

3y % ¥ ¢ Fp 3

% X © © -y o I © I

S = S §5  §%

=

S = S

AHTHOpEeTUHONIATUU 50,274£0,76  0,59+0,010 16,6+0,17  0,7+£0,011  7,5£0,49  9,0+0,44
(11 man., 16 rmas) 9,3% A A
Hespoperunonaruun 64,86+£0,46  0,77+0,012 21,0+0,7  0,83+£0,010 13,5+0,74 15,0+0,74
(32 mar., 64 riaza)74,4% AA A A A A A
Makynonatuu 62+1,03 0,8+0,014 20,0076  0,72+0,011 10+0,7 10+0,7
(12 mar., 23 t11a3a)26,2% AA A A
Makxynoauctpoduu 55,8+0,9 0,8+0,014 17,8+0,88  0,8+0,014 10,8+0,82 12,6+0,58
(19 mart., 26 ras) 29,6% A A A A A A
KT (10 marr., 20 rima3) cm/cex 42,3£1,74 0,7+0,010 15,50+0,6  0,65+0,012 5-8+0,77 8-10+0,78
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AQHTMOPETUHONATHS HEBPOPETHHONATHSL ~ MAaKyJIoNaTHd  MaKyJIOAUCTPO(HS KI

Pucynok 1. JluneliHast ckOpocTh KpOBOTOKa B TiasHH4YHOH aprepuu (I'A) M UeHTpalbHOU apTepuu
ceruatku (LIAC) mpu peTnHOBacKynIuTax

Hapsiny ¢ atum, coorBerctBeHHO BbisiBiieHO yBenndeHue JICK u IIAC no 21,0+0,7 cm/cex u
20,0+0,76 cm/cek, mpotuB 15,5+0,6 cm/cek B KI, ¢ anrmocnmazmom RI — 0,83+0,010 u RI —
0,8+0,014 (P <0,05).

Ha ¢one anruocmazma cocyqoB OTMe4aeTcs BEHO3Has AMCTEMHS B LIEHTPAJIbHON BEHE U
BepxHell mazHuyHoi Bene (LIBC u BI'B), B kotopeix JICK cocraBmsma 13,5074 cm/cek u
15,0+0,74 cm/cex (P<0,05) y GompHbIX ¢ HeBpopernnomaruei u 10,8+0,82 cm/cex m 12,6+0,58
CM/CEK C COMyTCTBYIOIEH Makynonuctpodueit, mporus 5-8+0,77 cm/cex u 8-10+£0,78 cm/cex B KI'
u 7,5+0,49 cm/cek u 9,0+0,44 cm/cek y 6onbHbIX ¢ anrnoperuHomnarueii (P<0,05).

YacroTa BBISBICHHBIX HapyIICHUN JIMHEHHOM CKOPOCTH KPOBOTOKA B COCYJaX CETYATKU, MPU
pa3NMYHBIX BUAAX H3MEHEHHH IT1a3HOTO THA oTpakeHa B Tabmuie 2 u Pucynke 2.

. Tabauma 2
. YACTOTA TEMOLIMPKVYIIATOPHBIX HAPYIIEHUU
ITOKA3ATEJIEN V3]1 COCYAOB CETYATKU ITP1 UJINOITATUYECKNX PETUHOBACKVYJIMTAX

Krunuuecxue gpopmor Yacmoma omxioHeHul Om HOPMbl

PB A JjAC I[BC BI'B
Anrunoperunonaruu (11 37,5% (5 marr., 6 25% (2 nar., 4 18,7% (3 mam., 5 - (1 nmart., 1 rma3)
nair., 16 rmas) 9,3% ry1a3) rJ1a3a) J1a3)
Hespopernnonarum (32 53,1% (17 nman., 34  50% (16 marr., 32 50% (16 mam., 32 39% (13 mar., 25
nait., 64 rnaza) 74,4% rj1a3a) rj1asa) riasza) rJa3)
Maxynonaruu (12 marr., 34,8% (5 mar., 8 30,4% (4 mant., 7  17,4% (4 nmau., 4 - (1 mai., 1 ra3)
23 rnaza) 26,2% ry1a3) J1a3) rJ1a3a)
Maxkynoaucrpoduu (19 23,1% (5 mar., 6 11,5% (3 mar., 3 11,5% (3 mar., 3 7,7% (1 mam., 2
nait., 26 rias) 29,6% IJ1a3) rj1asa) riasza) Yell.)

Haubonpias yactota BhIsiBI€HAa y OOJIBHBIX C HEBPOPETHHOIIATHEW B apTepHO-BEHO3HOU
CHUCTEME — COOTBETCTBEHHO 110 53,1% (Ha 34 ma3ax, 17 nanueHToB) B azHuuHOU aprepuu (['A),
1o 50% (na 32 maszax, 16 nanueHToB) B LeHTpanbHOI aprepun ceryatku (LIAC), u B neHTpaabHON
BEHE U BEpXHEH Ia3HUYHON BeHe — cooTBeTcTBeHHO B 50% (32 maza, 16 mauuentoB) u 39% (25
a3, 13 manueHToB) Mo CPAaBHEHUIO C aHTUOPETHHOIATHEH U U3MEHEHHUSIMU HKEJITOTO MATHA.
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—IIPH HEBPOPETUHOIIATHAX IIPU aHTHOPETUHOIIATHIX IIPU MaKyJIONATUAX

Pucynok 2. Yactora apTepro-BeHO3HBIX HAPYIIEHUH ¢ HEBPOPETHHOIIATUSIMH IPU PETHHOBACKYIINTAX

Hanuuue conmyTcTByIOUMX U3MEHEHHUIM B MaKyJISIpHOM 30HE, HECMOTPS Ha MEHBIIIYIO0 4acTOTYy
— MPU MaKyJOMaTUu U MaKyloAucTpouu B apTepuaibHoil cucteme coctasiser 34,8% (8 mas, 5
nauuentoB) u 30,4% (7 a3, 4 maumenra); 23,1% (6 ma3, 5 namuentoB) u 11,5% (3 maza, 3
MaryeHTa) WMEIOT OOoJIbIIOe 3HAYeHHE B (YHKIMOHAIBHBIX HAPYIICHHSX B BHUJIC PE3KOTO
MIOHIDKEHUSI OCTPOTHI 3peHus. B cooTBeTcTBUM ¢ 4eMm, OOJbIIOE 3HAYEHHE WUMEET MPOBEACHUE
ontuyeckord korepeHTHOM Ttomorpadpuu (OCT), sxenroro mnsATHA U aHrUOrpaduu COCYIOB
MapaMaKyJIsspHOM 30HBI.

[To cpaBHeHUIO C OOJBHBIMH C HEBPOPETHHONATHEH, MPU AHTHOPETUHOIATUH YacTOTa
HapyLIEHUS COCYIUCTON MUKPOLMPKYIISIIMU JOCTOBEPHO HIDKE. Tak, B apTeprabHOM CUCTEME OHA
cocrasinseT 37,5% (6 mas, 5 manMeHToB) B MIA3HUYHOU apTepuu, B 25% (4 miasa, 2 manueHTta) B
LEHTPAJILHOM apTepuu ceTuaTku, v B 18,7% (5 mia3, 3 manuenTa) B LIEHTPAIbHON BEHE CETYATKH.

B cooTBeTCcTBUY C BBISIBJICHHBIMUA OTKJIOHEHUSIMU Y HE3HAYUTEIIBHOTO KOJIMYECTBA OOJIBHBIX C
AHTHOPETUHOINATUEH, B MOJABIISIFOIIEM OOJBIIMHCTBE OTCYTCTBYIOIIME COCYIUCTHIC HAPYIICHUS B
ceTJaTKe MO3BOJISAIOT Ha (hOHE JIeueHUs JOOUTHCS 3(P(PEKTUBHOCTH U BBI3TOPOBICHHUS.

3axnouenue

HauOonpmme paccTpoiicTBa MUKPOIUPKYISIMKA B apTEPUOBEHO3HON CHUCTEME CETYaTKU
BBISIBJICHBI Y OOJIBHBIX C HEBPOPETHUHOMATHSIMHU.

—BrbIsiBlIeHHBIE HAPYIICHUS MUKPOLMPKYISIIIMA METOJIOM YIIBTPa3BYKOBOM Jonruieporpaduu y
OOJBHBIX C UAMOMATUYECKUMHU PETUHOBACKYJIMTAMH UMEIOT OOJIBIIOE MPAKTUUECKOe 3HAYCHUE ISt
BBIPAOOTKH TAKTUKH JICUCHMUSI.

—I'eMonuHaMu4yeckue paccTpoiCTBA B  apTEPHOBEHO3HON cucTeMe y  OOJBHBIX C
UIMONATHYECKIMH PETUHOBACKYIUTAMU OIPENEISIOT MPOTHO3 U 3(P(PEeKTUBHOCTD JeUSHUS.
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THE SIGNIFICANCE OF HEMODYNAMIC DISORDERS IN RETINAL VESSELS
IN THE COURSE OF IDIOPATHIC RETINOVASCULITIS

©Umetalieva M., ORCID: 0000-0002-0924-4277, Salymbekov University,
Bishkek, Kyrgyzstan, maanai@mail.ru

Abstract. Relevance of this pathology is since both eyes are affected, characterized by
a sluggish, relapsing course, affecting children and adolescents. Since this pathology is based on
aseptic inflammation of the vascular wall in the retina of autoimmune origin, leading to
hemodynamic disorders, our goal is to study the significance of hemodynamic disorders in various
ocular fundus changes in patients with idiopathic retinovasculitis. Special research methods have
been performed: autoperimetry, biomicroscopy of the anterior segment and internal structures of
the eye, direct and reverse ophthalmoscopy, OCT of optic disc and yellow spot, autofluorescence
vascular OCT with central retinal artery and central retinal vein calibrometry, ultrasound Doppler
sonography of retinal vessels. Blood tests for antibodies of viral, bacterial and infectious diseases,
immune status testing. Results: greater increase in the linear velocity of blood flow in the arteria
ophthalmica, central retinal artery and central retinal vein and superior orbital vein in patients with
neuroretinopathy: respectively: 64.86+0.46 cm/sec, 62.0£1.03 cm/sec (P<0.01), 21.0£0.7 cm/sec,
20.0+0.76 cm/sec (P<0.05). Angiospasm phenomena prevailed in all patients — RI=0.83+0.010;
RI=0.840.014 (P<0.05). There were detected venous discirculation in the venous system with
increase of linear velocity of blood flow up to 13,5+0,7 cm/sec and 15,0+0,74 cm/sec (P<0,05). In
patients with maculodystrophy it was 10.8+0.82 cm/sec and 12.6+0.58 cm/sec (P<0.05).
The frequency of hemodynamic disturbances prevailed in neuroretinopathies — 53.1% in arteria
ophthalmica, 50% in central retinal artery, 50% in central retinal vein and 39% in superior orbital
vein. Conclusion: The major disorders of microcirculation in the retinal arterio-venous system were
detected in patients with neuroretinopathies. Microcirculatory disorders detected by ultrasound in
patients with idiopathic retinovasculitis allow to determine the tactics, prognosis, and effectiveness
of treatment.

Keywords: retinovasculitis, retinal vessels, ultrasound Doppler sonography, hemodynamic
parameters, linear velocity of blood flow, angioretinopathy, neuroretinopathy, maculopathy, macular
dystrophy.

Introduction

Relevance of this pathology consists in the fact that idiopathic vasculitis remains one of the
complicated problems in ophthalmopathology, requiring further improvement in diagnosis and
prevention of low vision and blindness. According to the publications, rate of eye disablement from
this pathology is 25.6% [1]. The severity of angiitis of the retina and optic disc is due to
immunopathological inflammation of the vascular wall, disorders of microcirculation and blood
rheological properties. It is manifested by the aggregation of erythrocytes and thrombocytes in the
vessels with their subsequent obliteration and proliferative processes in the retina and optic nerve
disc [2—7]. Greater retinal vascular vulnerability is explained by the smaller diameter (5-10 pk to
80-120 pk) of the central artery and vein, as well as by the multilevel nature of blood flow [8, 9].
Accordingly, the study of hemodynamics in the eye vessels is of great importance in the evaluation
of retinal and optic nerve pathology. Methods of ocular hemodynamics research have been
improved over the decades from rheovisography and plethysmography [10], invasive fluorescent
video angiography to noninvasive method - ultrasound Doppler sonography [11-15].
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The method is based on the Doppler effect — the dependence of the frequency shift between
the sent and reflected ultrasound signals on the velocity of the studied object. The frequency shift
depends on the velocity of erythrocytes in the vessel lumen. Combination of B-mode, color Doppler
mapping and pulsed-wave Doppler imaging has made available for investigation of eyeball and
orbital vessels [16].

According to the sources in ophthalmology, there are known studies of ultrasound of the
vessels of the eye and orbit during glaucoma and ocular vascular pathology [17-22].

The peculiarities of hemocirculatory disorders in retinal vessels during ultrasound diagnostics
in patients with idiopathic angiitis are also of great interest. In the available literature there are few
studies on the significance of hemocirculatory disorders determining the severity of this pathology.
Accordingly, our aim was to study the significance of hemodynamic disorders in retinal vessels in
various ocular fundus pathologies in patients with idiopathic retinovasculitis.

Material and methods of research

We examined 53 patients (100 eyes), including 43 patients (80 eyes) with retinal angiitis and
10 healthy individuals (20 eyes) who formed the control group.

Age composition of patients with idiopathic vasculitis was as follows: 10 to 20 years old —
14 patients (26 eyes), 33.7%; 21 to 30 years old — 18 patients (34 eyes), 40.7%; over 30 years old
— 11 patients (20 eyes), 25.6%. The average age was: 22,0+0,17.

Eye fundus studies revealed the following clinical forms: angioretinopathies in 16 eyes
(11 patients) — 9.3%; neuroretinopathies in 64 eyes (32 patients) — 74.4%; accompanying
changes: maculopathies in 23 eyes (12 patients), 26.2% and maculodystrophies in 26 eyes (19
patients), 29.6%.

Perimetry (Haaq Streit Interzeaq Octopus 123 Perimeter, Germany) showed the following
ocular fundus changes: mild in 16 patients (32 eyes), 38.4%; medium in 15 patients (30 eyes),
34.9%; severe in 12 patients (18 eyes), 26.7%.

In addition to autoperimetry, patients with idiopathic retinovasculitis underwent
biomicroscopy of anterior segment and internal eye structures, direct and reverse binocular
ophthalmoscopy (Schepensa, Goldman lens), optical coherence tomography (OCT) of the optic
nerve disc and yellow spot (CARL ZEISS CIRRUS HD-OCT Model 4000/5000, Germany),
autofluorescence OCT of vessels with calibrometry (CIRRUS HD-OCT CARL ZEISS ), study of
hemodynamics in the retinal vessels and optic nerve disc with ultrasound Dopscan system.
Hemodynamic parameters were determined: linear velocity of blood flow in the orbital artery,
central retinal artery, central retinal vein, upper orbital vein. Along with this, RI resistivity index
was determined.

All patients underwent clinical-laboratory examinations to exclude pathology of internal
organs and systemic diseases. Blood tests for antibodies of viral, bacterial and infectious diseases.
Investigation of immune status. Statistical analysis of the results of the study was performed
according to generally accepted methods using Microsoft Office 2010 software for Windows XP
operating systems and Statistica program. The data are represented by the arithmetic mean and its
standard deviation (M+m). The difference in values P<0.05 was taken as a reliable parameter.

Results of the study
The degree of severity of changes in the vascular wall determines changes on the ocular
fundus in the form of angioretinopathy, neuroretinopathy, associated yellow spot lesions in the form
of maculopathy, macular edema, and maculodystrophy.
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The type of clinical forms on the eye fundus depends on the lesion of superficial or deep
vessels in the retina, on the involvement of vessels of large or small caliber in the pathological
process, as well as changes in the arterial, venous channel or arteriovenous vascular arcades.

As can be observed from Table 1 and Figure 1, ultrasound Doppler imaging revealed the most
significant linear blood flow velocity disturbances in the arterial system in patients with
neuroretinopathies and with concomitant changes of yellow spot in the form of macular edema.

Table 1
ULTRASONIC DOPPLER EXAMINATION OF RETINAL VESSELS
IN VARIOUS CLINICAL FORMS OF IDIOPATHIC RETINOVASCULITIS
Clinical forms of RV Ultrasound indicators of retinal vessels
L e 2 - B - Le, S
T2Ee28 cE2 DzB28 £% P88 Dx258
SSEEL £ S5=8L &= S5=32 Soas2
EOEGE CXEc gosgE 8 gog>5 2oS=§g
428 g 38€ =5 38E J%°%
o = o
Angioretinopathies (11 50,27+0,76  0,59+0,010  16,6+0,17  0,7+0,011 7,5+0,49 9,0+0,44
patients, 16 eyes) 9,3% A A
Neuroretinopathies (32 64,86+0,46 0,770,012  21,0+0,7  0,83+0,010  135+0,74 15,0+0,74
patients, 64 eyes) AA A A A A A
74,4%
Maculopathies (12 62+1,03 0,8+0,014 20,0£076  0,72+0,011 10+0,7 10+0,7
patients, 23 eyes) AA A A
26,2%
Maculodystrophies (19 55,8+0,9 0,8+0,014  17,8+0,88  0,8+0,014 10,8+0,82 12,6+0,58
patients, 26 eyes) A A A A A A
29,6%
Control group (10 42,3+1,74 0,740,010 15,50+0,6  0,65+0,012 5-8+0,77 8-10+0,78
patients, 20 eyes)
cm/sec
70 64,8 62,0 o5 5
260 50,2 ’
250 42,0
2 40
o 30
= 210
S 16,6 20,0 17,8 155
o
- 10
0

angioretinopathy

neuroretinopathy

maculopathy

m Opthalmic artery

maculodystrophy

= Central retinal artery

control group

Figure 1. Linear velocity of blood flow in the ophthalmic artery and central retinal artery (CRA)

during retinovasculitis

Thus, linear blood flow velocity in the ophthalmic artery in neuroretinopathy was increased

due to angiospasm (RI=0.77+0.012 and RI=0.8+0.014) to 64.86+0.46 cm/sec and 62.0+1.03 cm/sec
(P<0.01) compared with the control group (CG) with 42.3+1.74 cm/sec, and with angioretinopathy
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of 50.27+£0.76 cm/sec (P<0.05). Patients with concomitant maculodystrophy also had increased
linear blood flow velocity up to 55,8+0,9 cm/sec.

Along with this, there was an increase in linear BF velocity and CRA to 21.0+0.7 cm/sec and
20.0+0.76 cm/sec, respectively, versus 15.5£0.6 cm/sec in CG, with angiospasm — RI - 0.83+0.010
and RI — 0.8+0.014 (P<0.05).

In the setting of vascular angiospasm, venous dyshemia was observed in the central vein and
superior ocular vein, in which the linear BF velocity was 13.5+074 cm/sec and 15.0+0.74 cm/sec
(P<0, 05) in patients with neuroretinopathy and 10.8+£0.82 cm/sec and 12.6+0.58 cm/sec with
concomitant maculodystrophy, compared with 5-8+0.77 cm/sec and 8-10+0.78 cm/sec in control
group (CG) and 7.5+0.49 cm/sec and 9.0+0.44 cm/sec in patients with angioretinopathy (P<0.05).

Frequency of detected disorders of linear velocity of blood flow in retinal vessels with
different types of ocular fundus changes is shown in Table 2 and Figure 2.

Table 2
FREQUENCY OF HEMOCIRCULATORY DISORDERS/DEVIATIONS OF ULTRASOUND
PARAMETERS OF RETINAL VESSELS DURING IDIOPATHIC RETINOVASCULITIS (RV)

Clinical forms of RV Frequency of deviations
Ophthalmic artery Central retinal Central retinal Superior orbital
artery vein vein
Angioretinopathies 37,5% 25% 18,7% -
(11 pat., 16 eyes) 9,3% (5 pat., 6 eyes) (2 pat., 4 eyes) (3 pat., 5 eyes) (1 pat., 1 eyes)
Neuroretinopathies 53,1% 50% 50% 39%
(32 pat., 64 eyes) 74,4% (17 pat., 34 eyes) (16 pat., 32 eyes) (16 pat., 32 eyes) (13 pat., 25 eyes)
Maculopathies 34,8% 30,4% 17,4% -
(12 pat., 23 eyes) 26,2% (5 pat., 8 eyes) (4 pat., 7 eyes) (4 pat., 4 eyes) (1 pat., 1 eye)
Maculodystrophies 23,1% 11,5% 11,5% 7,7%
(19 pat., 26 eyes) 29,6% (5 pat., 6 eyes) (3 pat., 3 eyes) (3 pat., 3eyes) (1 pat., 2 people.)
60 53,1 50,0 50,0
39,0
10 34,8 304 T ¥
< 20 37,5 17,4
° 25,0
18,7 0 0,0
0
Ophtalmic artery Central retinal artery Central retinal vein Superior orbital vein
—in Neuroretinopathies in Angioretinopathies in Maculopathies

Figure 2. Frequency of arteriovenous disorders with neuroretinopathies during retinovasculitis

The highest frequency was found in patients with neuroretinopathy in the arterio-venous
system - up to 53.1% (in 34 eyes, 17 patients) in the ophthalmic artery (OA); up to 50% (in 32 eyes,
16 patients) in the central retinal artery (CRA); and in the central vein and superior orbital vein -
50% (32 eyes, 16 patients) and 39% (25 eyes, 13 patients) respectively, compared with
angioretinopathy and changes in the yellow spot.

Presence of concomitant changes in the macular zone, though less frequent - in maculopathy
and maculodystrophy the arterial system is 34.8% (8 eyes, 5 patients) and 30.4% (7 eyes, 4 patients)
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respectively; 23.1% (6 eyes, 5 patients) and 11.5% (3 eyes, 3 patients) have great importance in
functional disturbances in form of sharp decrease of visual acuity. Consequently, optical coherence
tomography (OCT) of yellow spot and angiography of the paramacular vessels are of great
importance.

In comparison with patients with neuroretinopathy, the frequency of vascular microcirculatory
disorders is significantly lower during angioretinopathy. Thus, in the arterial system it was 37.5% (6
eyes, 5 patients) in the ophtalmic artery; 25% (4 eyes, 2 patients) in the central retinal artery, and
18.7% (5 eyes, 3 patients) in the central retinal vein.

According to the abnormalities detected in a small number of patients with angioretinopathy,
in the vast majority the absence of vascular abnormalities in the retina allows the treatment to be
effective and ensure recovery.

Conclusion
Many microcirculatory disorders in the retinal arterio-venous system were found in patients
with neuroretinopathies.
—Microcirculatory disorders revealed by ultrasound Doppler in patients with idiopathic
retinovasculitis are of great practical value for the development of treatment tactics.
—Prognosis and treatment efficacy depend on hemodynamic disorders in the arterio-venous
system in patients with idiopathic retinovasculitis.
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