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Recently, there was plenty studies published on the arterial stiffness
assessment, and importance of this was proved as an independent
prediction parameter, together with standard cardiovascular risk
factors. In current document, we collect and structure the available
clinical and scientific data from abroad and Russian studies. The aim
of current publication is the need to bring a reader the importance of
demanded in clinical practice ways of arterial wall stiffness
assessment, information about conditions when it is important to the

assessment, and available restrictions, as the issues remaining
unresolved.

Key words: arterial stiffness, pulse wave velocity, cardiac-ankle vascular
index, central aortal pressure, augmentatio, nkle-brachial index,
digital-brachial index.
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ocnoxHenus, CCP — ceppieuHo-cocyamcThiid puck, Y31 — ynbTpassykosoe uccnenosanne, PB — ppakums seibpoca, XBIM — xpopiye
HMYecKas cepaiedHas HenocTaTodHocTs, LIALL — ueHTpansHoe aopTanbHoe Aasnenne, Alx — nHaekc ayrmenTaumnm, CAVI —

3anas/blBaHns.

BBenenne

OcHOBOIT 00pbOBI C CEPAEYHO-COCYIUCT
ocnoxHeHusiMu (CCO) sBisieTcs BbISIBJCHUE Malllie
TOB C BBICOKOI BEPOSITHOCTBIO UX PAa3BUTHUS U negy-
1o11lee OCYIIeCTBIeHUE MPOGUIAKTUYECKUX -

tuil. Crpatudukanus pucka CCO mo ¢ Me E
(Systematic COronary Risk Evaluafi pyruMm
MOAOOHBIM IIIKaJaM He oOecrieyyBasy, MM BUIYaTb-

HOTO TIO/IX0/1a, T.K. peayn3alius
YUTEJIbHOM CTETIEHU 3aBHC
JUTUTEJTLHOCTU BO3/IEUCTB
HocTell yesoBeka. Haun ayeHue UMeeT oIpe-
JIeJIeHUEe MHTETPATbHBIX NJO TeJeil cepleaHO-CcoCy-
JIMCTOTO pHUCKa KQTOpbIe OTPaXkaroT peain30-
BaHHOE BO3 TPUIIATEBHBIX (DaKTOPOB
Ha OpraHu3M YeJIoBSKR B TeUCHWE KU3HU, U MOTYT OBITh
MpeACTaBIeHbl B KQJIMUECTBEHHOM BbhIpaxkeHuu. [1pen-
rnoJlaraeTcs, obIIMHCTBO (pakTopoB CCP peanu-
3yeT cBoe BiaMsiHMEe Ha pasBuTue CCO uepe3 Bo3neit-
CTBUE Ha COCYIUCTYIO CTEHKY. B CBsI3M ¢ 9TMM MapKepbl
CYOKJIMHUYECKOTO TTOPaKeHUsI COCYI0B — KaIbIudu-
Kalvsli KOPOHApHBIX apTepuii, YTONIIEHUE KOMIUIEKCa
WHTUMa-MeIMa COHHBIX apTepuii, yBeTMIeHUE KeCTKOC-
TH MarucTPaJbHBIX COCYIOB, ayTMEHTAlUs IEHTPAJIb-
Horo aoprtajibHoro nasiaeHus (LIAl), cCHUXXKeHue JIObI-
KeuyHo-rmieyeBoro uHaekca (JITIMA) — mnpusiekaioT
0cob0e BHUMaHUE.

ITpu cTpaTnduUKaK prcKa IMaleHTOB U OLICHKE
3 HeKTUBHOCTU MPOPUIAKTUIECKUX BMEIIATeIbCTB
Hanbosiee TMEePCINEKTUBHBIMU [JISI  WCTIOJIb30BaHMS

CKa B 3Ha-

YECKOW MPaKTUKE SIBJISIOTCS MPOCTbIE KOHO-
Hble HEMHBAa3UBHbIE METOBI. B 3TOM acnekre oco-
OBIli MHTEpeC MPEeICTaBIIeT OINpeAeieHue apTepruaib-
HOM XXeCTKOCTH, KaK MHTerpajibHoro nokasareiass CCP
[1]. B HacTosiieM JOKyMEHTe MpeacTaBAeHbl HauboJee
BOCTpEOOBaHHbIE Ha TNPAKTUKE JAUAaTrHOCTUYECKUE
METOMbI, 0COOEHHOCTU UX KIIMHUYECKOTO TPUMEHEHMUS,
JIeTaTbHO OOCYXXIAI0TCS METONMKU MO OLIEHKE CKOpO-
ctu nynbcoBoit BosHbl (CIIB; m/c) m ee Bapuainmid,
Takure Kak kapotunHo-gemopanbHas CIIB (kdCIIB;
M/c), CAVI (cepmeyHO-TOABIKEUHBIM COCYIUCTBIN
WHIEKC).

1. ITaTodusuoaornyeckue OCHOBbI
onpeeeHns CepaedyHO-COCYAUCTOM XKECTKOCTH
ApTepuanbHas cucteMa objagaeT ABYMS OCHOB-
HBIMU DYHKLUSMU: TPAHCIIOPTHOW U IeMIdupyroliei
[2]. TlepBasg (pyHKIMS 3aBUCUT OT IIMPUHBI MTPOCBETA
cocyla U COMPOTUBJIEHUS MOTOKY KpoBu. HapyieHnue
TPAHCIIOPTHON (DYHKUMU TMPOSBISETCS MPU CYKEHUU
coCyzia B CBSI3M C €r0 CTEHO30M/OKKITIO3Mei MU cIias3-
MoM. Hemndupyromas GbyHKIMS obecriedyruBaeT Cria-
XKMBaHUE KoJeOaHW JaBjeHUs, OOYCIOBIEHHBIX
LIMKJIMYECKUM BBIOPOCOM KPOBU M3 JIEBOTO XKeIymoyKa
(JIXX), u mpeBpalueHue MNyJbCUPYIOLIETO apTepualib-
HOTO KPOBOTOKAa B HEOOXOAMMBIN TeprudepudyecKum
TKaHSIM HETIPePbIBHBIN KPOBOTOK. CHUXKEHUE AeMIT(U-
pytoleit GpyHKIMU apTepuaibHON CUCTEMbl BOZHUKAET
MPU HAPYUIEHUU PACTSKUMOCTU apTepUaIbHON CTEHKU
U BBI3bIBAET PsiAl NaTOOU3NOJOTMYECKUX SIBICHUI, YBe-
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JunuynBaromux puck CCO. IloBblieHUE CUCTONINYE-
ckoro aprepuaibHoro napieHus (CAJl) mpoucxoaut
3a CYET TOTO, YTO KUHETUYECKAasl IHEPTUsl TIOTOKA KPOBU
u3 JIZK B a0opTy He MepexoauT B MOTEHIIMATbHYIO SHEP-
TUIO pacTIruBalolleiicss CTeHKU aopThl. [1pu aTOM yBe-
JIMYKMBaeTcs MmocTtHarpy3ka Ha JI2K, yTo BeneT K pa3Bu-
TUIO €ro TUNnepTpoduur, yBEIUYEHUIO MOTPEeOeHUS
KUCJIOPONa, HapYyUIEHWIO NUACTOJUYECKOW (DYHKIUH,
CHVXEHUIO CEPICYHOrO BhIOpOCA U Pa3BUTHUIO cepaey-
HOW HEJOCTaTOYHOCTU. ApTepuajbHas KeCTKOCTb
HE3aBUCUMO CBSI3aHa C MOBBIIIEHHBIM PUCKOM pa3BU-
TUSI CepleyHOil HemoctaTouHOocTU. Haubosiee TecHas
B3aMMOCBSI3b OTMEUEHA MEXIY apTepUaTIbHOMN KEeCTKO-
CThIO, GOPMUPOBAHUEM AUACTOJINYECKON TUCHYHKINU
U Pa3BUTUEM JUACTOJUYECKOM CEPAEYHON HENOCTATOY -
HOCTHU, B pe3yJIbTaTe MPsIMOro BO3AEHCTBUS aHOMAJTbHO
MOBBILLIEHHOM Harpy3ku Ha KapIMOMMOLMTBHI B TIPO-
1IecCCe UX COKpallleHUs U pacciabieHusi, U KOCBEHHO,
BcaencTsue rumneptpodpun JIZK. YMeHblIeHUe auacTo-
JIMYECKOU OTHAaYu CTeHKU aOpThl U CMELIEHUE OTpa-
>KEHHOW BOJIHBI U3 AUACTOJIBI B TIO3IHIOK CUCTOTY MPU-
BOJUT K CHUKEHUIO JUACTOJIUYECKOTO apTepUabHOTO
napienus (A1) v, KaK cJeACTBUE, K YMEHbIIEHUIO
KopoHapHoii iepdy3uu [3]. I[Mosbienue CAJL v myb-
coBoro aprepuanbHoro nasieHus (ITAIl) yckopsieT
MOBPEXIECHUE apTepUil U acCOUUUPYETCS C Mopaxe-
HUEM OpraHoOB-MHUlIlIeHe [4].

AopTa — TJaBHBII cOCy/l, MPEACTaBISIONIAI NHTE-
pec Ui OmpeaesieHUus PEeTMOHAJIbHOU apTepruaibHOW
KeCTKOCTH [5-9]. OnpHako yuuThIBasl, YTO OMOMeEXaHUKa
apTepuii — MPOLIECC KOMIUIEKCHBIM M CJIIOXHBI
HapylleHWe MOXET MPUBOAUTH K CEPbE3HBIM

CTBUSIM, TIOTEHIIMATbHBI MHTEpeC TPe.CT, 10T BC
YYaCTKM apTepuaibHOM cucTembl. s Te-
PUAIIBHOTO CerMEeHTa XapakTepHa coOCTBOMHAsNeA ETIeHb

BSI3KOCTU U 3JIACTUYHOCTH, a 3aKO K HUpOBa-
HUSI KaXI0ro OTAEJbHOIO CEr PUMEHUMBI
KO BCEMY apTepUaIbHOMY PYCJY. THYIO U IEMIT-
bupylolyo (aMOPTU3UDPY ) KLY a0OPTHI U €€

OCHOBHBIX BETBEU, KOTOPHINOTHBEAT K apTepUsIM 3J1a-
CTUYECKOTO THUIIA, CCMaTpUBaTh OTAEJIbHO
JIpyr ot apyra. I1 K1e apTepuu y 310POBbIX
moaei obaagaldT 0o N KECTKOCTbIO, YEM IIEHT-
pajibHbIe apTePMM, U HTO SIBJICHUE MPUBOIUT K MOBBI-
IIEHUIO aMILIUAT JIlaBJIEeHUs B COCyAax OT cepiua
K nepudepun (amriudUKauus IyJIbCOBONH BOJIHBI).
K TOoMy Xe, XXeCTKOCTb apTepuii cpeaHero Kaaubpa
MOJYJIUPYETCS COCYAUCTBIM TOHYCOM, KOTOPBINA 3aBU-
CUT KaK OT (PYHKIIMU SHIOTEUS, TaK U OT CUMITaTU4e-
ckoii HepBHOI [10, 11] U peHUH-aHTMOTEH3UH-ATbA0-
crepoHoBoil cucteMm [12]. TlwiTasick co3gaTh MOjeIb
apTepuaIbHOTO pycia, UCCIe0BATENN YYUTHIBAIOT, UYTO
B CHUCTEME HaXOHAITCS Y4YaCTKW, HMMEIOIIME BbICOKOE
COIPOTHUBIIEHNE, B KOTOPBIX MPOUCXOIUT OTPakKeHUE
MyJIbCOBBIX BOJIH. OTpaxkeHHbIE BOJHBI HACJIauBalOTCS
Ha TMPOXOASIIYI0 AHTEPOTPAIHYIO IYJIbCOBYIO BOJIHY,
U YBEJIWYMBAIOT €€ aMIUIMTYdy. DTO SIBJIEHUE WMMEET

)4\

BaXXHBI (DU3UMOJOTUYECKUI CMBIC], COXPaHsSIs IHEp-
TUIO CEPIEYHOTO COKPAILIEHUS O KaMWLIIPHOTO pycJa.
Kpome Toro, oTpaxkeHHbIE BOJHBI PaCIPOCTPAHSIOTCS
U B PETPOrpagHOM HampaBJIeHUU, BO3Bpallasich B BOC-
XOJSIIMIA OTAE a0PThl BO BPEMSI AUACTOJbI, YTO CIO-
COOCTBYeT yBeIWUYeHUlo LieHTpaiabHoro JAAJIl u ymyd-
IIaeT TMPOMNYyJbCUBHYIO CHOCOOHOCTb CEpAEYHO-
cocyaucTtoil cuctembl. OaHaKo, TMPU MOBBILIEHUU
cocyaucToi xecTtkoctu u yBeanueHuu CITB, otpaxkeH-
Hbl€ ITyJIbCOBBIE BOJIHBI BO3BpalllalOTCSd K CEpIIy
paHblIe, BO BpeMs MO3AHEN CHUCTOJbI, U MOBBIIIAIOT
(ayrmentupytor) uenrpaibHoe [TAl u CAI. Ilynbsco-
Bble OTPaXEHHbIE BOJHBI BO3HUKAIOT B Pa3IUYHBIX
cocyaax 4eJ0BeYeCcKoro opranusmMa — B OudypKaimsx

KpyInHbIX aptepuii [13] u B Oosee X apTepusix
MbIllIEeYHOro THUMNa. Ba3okoHCTpH U CyXEHUe
neprudepruyecKrX apTepruos TakKe MPUBOAUTH

K BO3HMKHOBEHUIO OTpaxe OJIH, KOTOpbIe
paHbllle BO3BpallalOTCs epAlly U ayrMeHTUPYIOT
neHtpaibHoe ITTA]L -%¢{. Diaactnueckas croco0-
HOCTb apTepuii BapH]

HbIX Y4aCTKOB K OIMCTaJIbHbBIM.

ITono6Has, OCTh O00ycCJIOBJIeHa OCOOEHHO-
CTBIO MO Oli, KJIETOYHOU W TUCTOJIOTUYECKON
CTPY} COCYAUCTONM CTEHKM, KOTOpPbI€ MEHSIOTCS

u cocyna [6, 17-19]. ¥ uenoseka CIIB

eeg’ BI3pacTa yaaaoch OOHapyXKUTh, YTO HANPSKEHUE, HAO-

o6opot, magaetr ot 40 kIla B rpyiHOM oOTHmese aopThl
no 10-20 xIla B oOumeii coHHoii aptepuu u 5 klla
B JiyueBoii aprepuu [20]. HeomHopomHOCTh apTepuii
SIBJISIETCST BAXKHOW OCHOBOW (hM3MOJIOTMUECKUX U MATO-
uznonornueckux usmeHenuii. [TAJl B nepudepuye-
CKUX apTepUsIX BO3pacTaeT CylIeCTBEHHEe, YeM B IIEHT-
panbHbix, 1 CITB, B cBO1O ouepenb, Bhllie B iepudepu-
YECKUX apTepusiX, 00IaIatolIMX OOJIbIIEH KECTKOCTBIO.
AMITIUTYIa KOJeOaHusT NaBjeHUs B TepudepudecKux
apTepusix 60Jble, YeM B LIEeHTpadbHbIX. [ToaTOMy Opa-
xuonedanbHoe [TAJl sIBIsIeTCS I KOCBEHHBIM OTpa-
xeHnueM ITAJL B aopte u oO1ieit coHHoit aptepuu [20].
B pasButuM apTepualibHON XKECTKOCTH HMMEIOT
MECTO JBa MaTO(MU3MOJOTMYECKM pa3HBIX Mpolecca
B COCYIUCTOM CTEHKE — aTepOCKJIEPO3 U apTepUOCKIIe-
po3 [21]. Atepockiepo3d — 3abojieBaHUME WMHTUMBI
¢ obpazoBaHueM (HUOPO3HO-ATEPOCKIEPOTUIECKOI
OJISIIIKY W OKKJTIO3UEN cocyaa. ApTEpUOCKIEpO3 SIBISI-
eTcs 3a00JIeBAaHUEM CPETHETO CJIOSI COCYAUCTON CTEHKU
U COIMPOBOXAAETCS pa3pylIEHUEM 3JaCTUHA, YBeJIUYe-
HUEM COIepXaHUs KoJilareHa, Kajlbluudukauuei,
TUTepIviasueil U TunepTpodueil TIagKOMBIIIEUYHBIX
KJIETOK MEIWW, YTO TMPUBOIUT K COOTBETCTBYIOIIEH
runepTpodur apTepuabHONM CTEHKW W YBEJIUYCHUIO
COCYyIUCTON XecTKocThu. [lo JaHHBIM MeTa-aHaiu3a
OoOHapykeHa 3HauMMasl B3aMOCBSI3b MEXJIy TOBBIIIIE-
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HueM KOCIIB v BBICOKMM pPUCKOM HILEMUYECKON
6ose3nu cepaua (MBC), nHcynbra U KapanoBacKyJsip-
HbIX BMemaTeabcTB [20]. OmHako, HECMOTpPST Ha HaJU-
yue KOppeTslUuil MeXIy CTEeNeHbI0 apTepuaibHOUN
JXKECTKOCTM U MaclTaboM aTepoCKIePOTUYECKOTO
nopaxeHus [22], He Bceraa yaaeTcs 10Ka3aTh BIUSIHUE
TPaAUIIMOHHBIX (DAaKTOPOB pUCKA aTEepPOCKIEpO3a
Ha pa3BUTHE apTepuocKieposa [23], uTo mpearnosaraeT
aJbTepHAaTUBHBIE MAaTOMU3MOJOIMYECKUE MEXaHU3MBbI
MocJieAHero. DHIOoTeMuaabHas TMCHYHKIIUS U TTaTOI0-
TUS UHTUMBI CIOCOOCTBYIOT apTepUAIbHOI KECTKOCTH,
OTHAKO COOTHOLIEHHWE MEXAY apTepUOCKIePO30M
U aTepOCKIIEPOTUYECKO O0JIE3HBIO €11l HEAOCTATOYHO
HU3Y4YEHO.

IloBblllIeHHasE apTepualbHasl XECTKOCTb MOXET
HaOJIOMAThCs MPU CIAEAYIOIINUX COCTOSIHUSIX: CTapeHuUe,
HU3KUI BEC MPU POXACHUU, MEHOIay3a, HEI0CTaTOu-
Hag dusnyeckass aKTUBHOCTb, CEMEUHBI aHaMHeE3
aptepuanbHoii runepreH3un (Al), caxapHblii quader
(CO) 1 u 2 tunos, uHbapKT MUOKapaa, MeTaboanye-
CKUI CUHAPOM, OXXKUPEHUE, KypEeHUE, HApyLIEHUE ToJIe-
PAHTHOCTH K TJIIOKO3€, BBICOKUI ypoBeHb C-peakTuB-
Horo Oenka, runepxojecrepuemusi, MbC, xpoHuue-
ckag cepaedyHas HemoctaTodHocTb (XCH), WHCYybT,
xpoHuueckasi 6osie3Hb nodek (XBII), peBMaTOUmHBIN
aptput (PA), cucTeMHBbIif BaCKyJIUT, CUCTEMHAasl Kpac-
Has BoiyaHka [24-29]. [ToaToMy CUMTAIOT, UTO OLIEHKA
3JIACTUYECKUX CBOWCTB KPYIHBIX COCYIOB MOXET AT,
MpeaCTaBAEHUE O KyMYJISITUBHOM BJIUSIHUU Ha TIPO
BCEro KoMmIuiekca (pakTopoB B COOTBETCTBUU C MO
HOCTbIO U NMPOAOIKUTETBbHOCTBIO UX BO3JEIC 4

2. MeToabl M YCTPOICTBA /151 OLEe
COCYAUCTOM KeCTKOCTH
2.1. CkopocTb myJIbCOBOIi BOJI

*  U3MepeHue DPYTMX CETMEHTAaX COCYIHC-
TOTO pycia, B JIOJBIKEYHO-TIJIEYCBOM,
TMOJIe3HO TIPA olle W TIPOTHO3WPOBAHUM MCXOJOB
cepaeyHo-cQeyaucrbix 3aboneBanuii (CC3) y Hacene-
HUST A31H, O JIOJITOCPOYHBIE UCCIIEIOBAHUS 9TOTO
metona Ha Tepputopuu CIIIA u EBpomnbl OTCyTCTBYIOT
(knacc I, ypoBeHb qoKazaTeabHOCTU B).

* ucnojibs3oBanue 3HauyeHuit CIIB mo maHHBIM
peructpaiu chUurMorpaMMBbl B OJTHOM TOYKE HE PEKO-
MEHIOBAaHO, IIOCKOJbKY TIOHOOHBIE U3MEpPEHUS
HE M3YYaJIUCh B MPOCTIEKTUBHBIX MCCJIEIOBAHUSIX IS
olieHKM niporHo3a CC3.

* He pekoMmeHIoBaHo usMepenue CIIB B npyrux
CerMeHTax apTepuil, Hampumep, “COHHO-Jy4eBOM”,
MMOCKOJIBKY 3TU U3MEPEeHUs He 001aaioT MPOTHOCTH -
yeckoll neHHocThio (knacc I1I, ypoBeHb moka3aTesib-
HocTu b).

KiuHuuecku aprepuanbHYIO XeCTKOCTh U3MEPSIOT
nytem onpeaenaeHus: CITB, mockonbKy 3To caMblii TTpo-
CTOI, HEMHBA3WBHBII 1 BOCMPOU3BOIUMbII METO OTIpe-
neneHus kCIIB sBisieTcs pe3yabTaToM MpSIMOTo U3Me-
PEHUST U COOTBETCTBYET OOIICTPUHATON MOIEIU “pac-
MPOCTPAaHEHUS BOJH”’  apTepUaibHOU  CUCTEMBI.
M3mepeHne XapaKTepUCTUK PaCIpOCTPAHEHUS BOJH
MO aOpTAJIbHOMY U AO0PTO-MOAB3AOIIHOMY MYTSIM KJIU-
HUYECKU HauboJiee YMECTHO, MOCKOJbKY aopTa U ee
[JTaBHbIE BETBU OTBETCTBEHHBI 32 OOJIBIIMHCTBO MAaTO(hU-
3u0JIornYecKux 3(pheKToB apTepUAIbHOM KECTKOCTH.

CIIB o6sr9HO M3MepsIoT MeTogoM “foot-to-foot”,
T.€. OT Hayajga (OCHOBaHHUS) 3aperucTpUpPOBAHHOU
B OJHOW TOYKE BOJIHBI OO Hayaja Apyroil. BosHbI
OOBIYHO PETUCTPUPYIOT UYPECKO npaBoil oo1Iei
COHHOI U MpaBol OeApeHHOM x. CIIB Bbluu-
CIISIIOT, UCXO/ISl U3 BPEMEHU 3aras us (At). MoxHo
HUCIIOJIb30BaTh pa3jIUYHbIE HTBl PETUCTPAIUN
BoJIH. COOTBETCTBY JQTYUKU MOTYT OTpaxaThb
nasienue [31], TRKCHUE CTeHKU aprepuu |[32]
U CKOPOCTb KP €PEHHYIO JOMIUIEPOBCKUM
b (D), mpoiiaeHHBbIi BOJHOMA,

€ /IOJDKHO OBITh U3MEPEHO TOYHO, TTIOCKOIBKY
OJIbIIIE TIOTPEITHOCTH MOTYT TIOBJIUSITH
gmotHoe 3HaueHue CIIB [34]. Yem kopoue pac-
OsTHUE MEXIY NBYMsI YyJacTKaMU DPErucTpaliviu, Tem
0OJIbllIe a0COTIOTHAS OIIIMOKA B ONPEIEICHUU BpeMEHU
pacripocTpaHeHUsI MyJIbcOBOI BOJIHBL. [Ipu ompenerne-
Huu K@GCIIB omHu wucciaenoBaTesM pPEeKOMEHAYIOT
WCTIONIb30BaTh OOIIee PACCTOSTHUE MEXIYy TOYKaMu
perucTpanyy Ha COHHOU 1 OeIPEHHOI apTepusix, Apy-
rue — BBIUMTATh PACCTOSTHUE OT COHHOU apTepuu
JI0 SIPEeMHOM BBIPE3KM M3 OOIIEro pacCTOSIHUS WU
BBIYMTATh PACCTOSTHUE OT COHHOM apTepuu 10 SIPEMHOMN
BHAIWHBI U3 PACCTOSIHUS MEXIY SIpPEMHON BITaIWHOU
1 MECTOM U3MepeHusl Ha O6eapeHHoN aptepuu [32, 35].
Bce Tpu BapraHTa Mo3BOJISIIOT TOJIBKO PUOIU3UTETEHO
OlLIEHMWBATh PACCTOSHME, HO 3TO HECYIIECTBEHHO
B MHTEPBEHIIMOHHBIX MCCIIEIOBAHUSIX, HAIlEJIeHHBIX
Ha oTpeie/IeHre OTJIMYUI MeXKTy UCXOIHBIM 1 TTIOBTOP-
HBIM u3MepeHMsIMU. OQHAKO TPU CPaBHEHWU JBYX
TIOTTYJISIIINI, OOBEIMHEHUN PE3YJIBTATOB [UISl YCTAaHOB-
JIEHWST TOJDKHBIX BEJIMYMH VJIN JUTSI BHITIOJTHEHUST MeTa-
aHanM3a, OTJINYUS B METOJaX M3MEPEHUs PACCTOSTHUS
CTAaHOBATCSI KPUTUYECKU BaxKHBIMU. B coriacuTeibHOM
JTOKYMEHTE 3KCITEPTOB I10 OIPeIeIeHUIO apTepruaIbHON
JKECTKOCTU PEKOMEHIYeTCsl UCITOJIb30BaTh O0IIee pac-
CTOSTHUE MEXIY TOYKaMHM PErucTpaliid Ha COHHOU
U OePEHHOU apTepusix U YMHOXUTh ero Ha Koaddu-
uueHt 0,8 [1].

Heobxomnmo ykazaTh Ha HEKOTOPbIE OTpaHUYEHUST
aTOl MeTonuKu. KadecTBeHHasi perncrpainus KpUBOU
BOJTHBI JaBJIeHUs Ha OeJPEHHOU apTepru MOXET BbI3-
BaTh 3aTPyJAHEHUS Yy TAIMEHTOB C METa0OJIMYECKUM
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cuHapomoM, oxupeHuem, CJI, u 3ab001eBaHUSIMU
nepudepudeckux aprepuit (311A) [36]. [pu Haauuum
A0pTaJIbHOTO, TIO/B3IOIIHOTO, WIM TPOKCUMAIBLHOTO
OeIpEHHOr0 CTEHO30B MOXET HAOII0NaThCsl YMEHbIIIe-
HUME W 3amna3iblBaHue BOJIHBI AaBJICHUSI. AOTOMUHAIb-
HOE OXUpEHME, OCOOEHHO y MYXYMH W OOJIBIIION pa3-
Mep OlocTa y SKEHIIWH TPUBOMAT K ITOTPEITHOCTSIM
B M3MEPEHMU DPACCTOSIHUSI MEXAY NIBYMsl y4acTKaMu
peructpauuu [35].

Yempoiicmea ¢ ucnoav3osanuem mexanooamuuxos
ons usmepenusi CIIB

Hns apromatuueckoro onpeaenenuss CITB moxHo
OTHOBPEMEHHO PEeTrMCTPUPOBATH JIBE BOJIHBI JaBICHUS
C TIOMOIIIBIO Pa3IMYHbIX AaTYUKOB. B cucteme Complior
System (Colson, Les Lilas, ®paH1us) MCmob3yeTcst
CIIeIIMaJIbHBIN MEeXaHOJATUYMK, KOTOPBIM pacrioyiarator
HETIOCPEICTBEHHO Ha TTIOBEPXHOCTU KOXHOTO ITOKPOBA
[31]. Bpemsi pacnpocTpaHeHUsI MYyJbCOBOM BOJHBI
OIpenessieTcsl ¢ MOMOIIBIO aJITOPUTMa, OCHOBAHHOTO
Ha aHaJIu3e KOPPEJSINU MEXIy TBYMsI OMTHOBPEMEHHO
3aperuCTPUPOBAHHBIMKU BOJTHAMU. OOBIYHO M3yYaloT
TP OCHOBHBIX apTepUabHBIX Y4YacTKa: aopTaJbHBII
ctBoN (carotid-femoral), apTepun BepXHUX (carotid-
brachial) n HWXHUX KoHewuHocTel (femoral-dorsalis
pedis). DTOT MeETOA MCMOJb30BajCs B OOJILIIMHCTBE
SMUAEMHUOJIOTUIECKUX MCCIIEOBAHUI, TIPOIEMOHCTPH -
pPOBaBIIMX IMPOTHOCTUYECKYIO IIEHHOCTb TOKa3aTesIst
CIIB 151 cepaedHO-COCYAUCTBIX COOBITUIA.

B MeTonax Ha OCHOBE anTUIaHAIIMOHHON TOHOMET
puu (Hampumep, “TpaAullMOHHOE”  YCTPOUCTBO
SphygmoCor, AtCor Medical, West Ryde,
Australia) ncnonb3yercsl Mbe303JeKTPUIECKUIA
meTp” Millar, KOTOpBIi MOcaen0BaTEIBHO

B 00JacTU ABYX JIIOOBIX 30H OOHapyXke ca.
Bpewmsa onpenensitor ot 3youa R Ha, 3 JIMO-
rpamMe (OKT), wucnoabdyeMoro TOYKHU
orcueta, no CIIB, paccuntaHHQ ee ornpee-

@CTKOCTU apTepHu-
C (Anglo-Cardiff

MOMAaHXKEThl Ha € [IUISI CHHXPOHHOI perucTpaiuu
nByx curmorpamm. C stuBaps 2016r B CLLA, TexHoJI0-
rusg SphygmoCor ono06peHa A1 IpUMEHEHUs B PyTUH-
HOW KJIMHMWYECKOU mpakTuke i uaMepeHus LA/,
uHaekca ayrmeHtauuu (Alx), CIIB u Bo3Melaercs
CTPaxOBBIMU KOMIIAHUSIMU.

B MeTomax, OCHOBaHHBIX Ha TEXHOJOTUU MEXaHO-
tpancoykiuu (Complior, ALAM Medical, Vincennes,
France), ucnosb3yoTcs aHAJIOTUYHBIE TPUHIIUITBI, YTO
MO3BOJISIET MNPOBOJUTH OJHOBPEMEHHO W3MEPEHUS
MEXIY Pa3TuYHBIMU CETMEHTaMU COCYAMCTOTO pycia,
HaJl KOTOPBIMU DPACIIOJIOXEHbl YYyBCTBUTEJbHBIC 3J€-
MeHThl. Complior IMMPOKO UCMOIB30BAJICS B €BpOMEli-

CKMX S3MUIEMUOJIOTUYECKUX HCCIEeI0BAHUSX, OJaro-
Jlapsi KOTOPBIM ObLIa MoJTydyeHa 0oJibliast 4acTb MHGMOP-
Manuu o B3aumocss3u CIIB ¢ puckom pazsutust CC3.
Hpyrue ycTpoiicTBA Ha OCHOBE TOHOMETPUU
(PulsePen, DiaTecne, Munan, Mtanus) nist usmepeHust
CIIB ucnions3ytot curHan OKI' v mopTaTuBHBINA Mexa-
HomaTyuk (mo aHamoruu c¢ SphygmoCor). Amnmapat
PulsePen 661 icnionib3oBaH B uccienoBanu PARTAGE
(Institutionalized Very Aged Population) o151 onpenese-
HUS MPOrHO3a IO YPOBHIO apTepPUATbHOIO NaBJICHUS
(A1) ¥ )KeCTKOCTU COCYIMCTOI CTeHKMU, MPOBEIEHHOM
y MaIMeHTOB MOoXWIoro Bo3pacra Bo ®paHium u ra-
JIVU.
Yempoiicmea, ucnoav3yrougue mansicemot, pazmeuieH-
Hble B0KpYe KOHEHHOCMU, 0451 3anucu uii cocyouc-
moll cmenku apmepuil (ocyuriomemp )
YcrpoiicTBa, OCHOBAaHHBIC Ha WIJIOMETPUN
(VP1000, Omron Healthcare, MOHUs) 000py-
JIOBaHBI 4-MST OCITUJLI WYECKUMU MaHXeTaMu,
KOTOpbIE pacroJiararg 006eux pykax (B obnactu
Tieya) U JIOJbIKK: s pagMeTa IJiedye-a0abKeUYHON
CIIB (nnCIIB) bl Takxke usMmepsioT JITIN,
KOTOpBIN OTpagka oumrenue CAJl Ha JombDKey-
BHE IUIeya. B MHOTOYMCI€HHBIX
ITTOJTHEHHBIX C HCITOJb30BaHUEM
a3aHO, YTO 3TOT MOKa3aTelb MOXET
BOI1 JUTSI MPOCTOTO U JOCTATOYHO TOYHOTO

B aTOM OTHOLIEHWU OH IpEBOCXOAUT TaKME
TOIbI, KaK C60p aHaMHE3a, aHKCTUPOBAHUEC U I1aJlb-

W,/ ndTopHOE Omnpesie/ieHne Myjibca Ha NepudepruiecKux

cocynax. IMarHoCTUYEeCKUM KPUTEPUEM CTEHO3a apTe-
pUil HUKHUX KOHEYHOCTell cuuTatoT cHuxeHue JITTU
<0,9 [37, 38]. CHuxenue JITTU sBisieTcs NpeauKTOPOM
MBC, uHcynbra, TpaH3UTOPHBIX MIIEMUYECKMX aTak,
MOYEYHOU HEeIOCTaTOYHOCTU U OOIell CMEpPTHOCTH.
HMMeHHO oaToMy nopakeHre apTepuii HUZKHUX KOHEY -
HocTel paccMaTpuBaeTcs Kak akBuBajieHT UBC u Tpe-
OyeT CBOEBPEMEHHOI AUATHOCTUKHU U JIEYEHMUSI.

B HekoTOphIX YCTPOMCTBAX C KCIOJb30BAHUEM
maHxeTbl (VaSera, Fukuda Denshi, Tokuo, SnoHust)
MOCJIeIHUE HaKJIAAbIBalOTCS Ha Bce 4 KOHEYHOCTH,
HO PErUCTPUPYETCS BPEMSI MPOXOXIEHUS ITyJIbCOBOU
BOJIHBI OT CepAlla K JIOAbIXKKE, MPU 3TOM KCITOIb3YIOT
¢doHokapauorpad (uepe3 MajleHbKUIF MUKPO(OH, TTpU-
KperieHHbIN Ha Tpyau). B nononHenue k CAVI, koto-
pBIii SIBJISIETCS MPOU3BOJHBIM OT CEPACUYHO-JIOMbIKEY-
Hoit CIIB, npu6op uszmepsiet JITIM u nanble-miedyeBoit
unaexkc (ITITA). TITIA — oTHollleHre MeXAy Najblie-
BbIM U IUIEYEBBIM JABJIECHUEM; 3TOT MOKa3aTesb SIBJSI-
erca MapkepoM 3IIA, korma 310 oTHomeHue <0,7.
TN MOXHO MPUMEHSITh MO PSAY MOKa3aHUM, B 4acT-
HOCTU MPU COMHUTEIbHBIX (IOTPAHUYHBIX) 3HAYEHUSIX
JITIN wnu, Korna uHTepnpeTupoBaTh pe3yasratsl JITTA
HE TIPEICTABIISIETCS BO3MOXHBIM U3-3a PA3BUTUS KaJlb-
uudukanuu creHok aptepuil. Takxke IITTA moxer
OBITh UCITOJB30BaH KaK CKPUHUHTOBBIN METOM, NUarHo-
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Ta6mma 1
TTokazarenu CAVI B 3aBUCUMOCTU OT BOo3pacTa
M0 JaHHBIM UCCENOBaHUI B poccuiickoil momyssiiuu (M*SD)
Bospact <20 ner 21-30 net 31-40 net 41-50 ner 51-60 net 61-70 net >70 ner
IMokazarens
CAVI 6,710,76 7,240,61 7,4£0,63 7,55+0,7 8,010,67 8,510,64 9,8%1,51

CTUKU, HAIlpaBJICHHBII Ha BBISIBJICHE pAHHUX U3MEHE-
HUN COCYIMCTON CTEHKM y PaOOTHUKOB, MMEIOIINX
BpEIHBIC U OTIACHBIE YCIIOBUS TPYJa: BO3IECUCTBUE MPO-
M3BOJICTBEHHOTO BMOPAIIMOHHOTO (DaKkTopa, TTPOMBIIII-
JIeHHbIX asposoneit. Ha mpaktuke usmepenue I[1T1A
JIOCTaTOYHO OTPaHUYEHO JIAOOPAaTOPHO-IUATHOCTUYE-
CKOM CJIy>k000i M3-3a TPYJOEMKOCTH U JOPOTOBU3HBI.
bazoBeie nonmieporpaduueckue UcciaeaoBaHUs SBIs-
FOTCSI “30JI0TBIM” CTAaHAAPTOM B JIMAaTHOCTUKE TTOPaKe-
HUS TieprdepruIecKnx apTepuii, HO UX POJib B OTpe/ie-
nennu CAJl Ha ypoBHE HIDKHUX KOHEUHOCTEN OTpaHu-
yeHa. Drta npobsema Obla pellieHa B npudope VaSera
VS-1500N, mo3BossionieM aBTOMaTUYeCKU PacCYUTHI-
BaThb I1ITM ¢ npuMeHeHueM IIJIeYeBbIX U CIIeLMaTbHbIX
MaJIbLIEBBIX MAHXKET.

VYerpoiictBo VaSera mMpoKO pacnpoCTpaHEHO
B SImoHWM 1)1 MCCIIeIOBAaHUI Y TUATM3HBIX OOJIBHBIX,
a Takke MPU OLEHKEe KOTHUTUBHBIX HapylieHuil. CAVI
MO3UIIMOHUPYETCST KaK MapKep “UCTUHHOM apTepuat
HOI XeCTKOCTH”, MaTeMaTUIeCKN OUUIIICHHBIN OT
saaust A/l [39]. B GonbIIMHCTBE MCCIEAOBAaHUI OH 1€
CTBUTEJIBHO IEMOHCTPUPOBAJ 3HAYMMYIO, H
BeHHO OoJiee cnadyio cBsI3b ¢ AJl, yem

cocraun 0,279, ¢ JAHd — 0,175,
Boimie — 0,620. M3 Bcex mapaMér
o

OLIEHKU

HMOJIOTYe-
ctu . ITo pa3-
pPEJISIIAM BapbU-

HuUe ycTpoiicTBa VaSera B paziIW4HBIX
BO3PACTHBIX TPYIIAX POCCUMCKON TOMYJISIIMU TTO3BO-
Jisio onpeaeanuts noporosbie 3HaueHus: CAVI. Tlokaza-
teb CAVI 3aBUCUT OT BO3pacTa 4esloBeKa, CPeaHss
BeJIMUMHA €ro yBeJIMuYuBaeTcss ¢ 6,7 ei. B BO3pacTe
<20 net no 9,8 en. B Bo3pacte >70 et (tadnuua 1).

Koadbdumment koppensiuuu CAVI ¢ Bo3pacTtom
y HopMoTOoHUKOB (r=0,71, p<0,001) moctaTouHO BHICO-
kuit [51]. Y poccusiH o cpaBHEHUIO € SAMOHLIaMU OoJiee
BbIpaxkeHa mo3uTuBHasg cBs3b CAVI ¢ Bo3pacToM, 4TO
MOXET OBbITh O0YCJIOBJIEHO BO3IEICTBUEM 3HAUUTEIBHO
0OJIBIIIETO KOJIMYeCTBA (PaKTOPOB PUCKaA, BO3ICUCTBYIO-
X Ha COCYIUCTYIO CTEHKY.

2.2. llenTpajbHOEe a0PTAILHOE ABJIEHHE M N0OKA3a-
TeJIM OTPAXKEHHOMH BOJIHbI

B cootBercTBUM ¢ pekoMeHaauusmMu AHA, 20151
[30]:

— npu oyenke nocmuaepysku JIK 6 kauecmee npo-
2HOCMU1eCcK020 NOKa3amens uiu anesmu4ecK o020
emeulamenvcmea caedyem onpede. HO8PeMeHHO KaK
LIAJl, mak u yenmpanvHuoLil ma nomok (kaacc I;
YPO8eHb 00KA3ameabHOCU

— npu oyemuke
npeonoumeHue cned,

ameineil. OmpanceHHoll BGOAHbL
dasame memodam “paznoce-
‘oopamuyio”, a ne opueHmu-
p08amuvCst mo.
3aMenbHOC,

EBponeiickoro obiiecrna KapanoJioron

ncrpanud apTCpI/IaJTBHOﬁ BOJIHBI IIPEI-
Ha ICHTpaJbHOM YPOBHE, T.€. B BOCXOIA-
, T.K. €€ BCJIMYMHA MMCHHO B BOCXOISIIEH

TUCTpabHbIX apTepuit [20, 52]. TIpu 3TOM My/IbCOBYIO
BOJTHY HEOOXOJMMO OLIEHUBATh MO TPEM IJIaBHBIM Mapa-
Metpam: ueHtpaibHomy CAl u TTAL, a Takxke Alx. Oto
00YyCJIOBJIEHO HE3aBUCUMbBIM MPEIUKTUBHBIM 3HAUEHUEM
BBILIENEPEYUCIEHHBIX TTApAMETPOB MPU MTPOTrHO3UPOBA-
HUU pUCKa OOIIEH CMEPTHOCTU Y OOJIbHBIX C KOHEUHOM
CTaueil XPOHUYECKOW TMOYEYHOW HEeIOCTATOYHOCTHU
(XTTH), xapauoBacKyJSIpHBIX COOBITUI y MallMEHTOB,
MOABEPraloIUXCI YPECKOKHOMY KOPOHAPHOMY BMellla-
TeJIbCTBY, y JIull, cTpafatoimx Al [53-55].

st BBIYMCJIEHUST BBIIICTIPUBEIEHHBIX TIOKa3aTe-
JIel UMCMOJIb3YIOT 3allUCh CPUTMOTrpaMMBbI JTydyeBOW
apTepuu C MOCJEeNyOINM MaTeMaTUUeCKUM Ipeodpa-
30BaHUEM C TTOMOIIBIO MepeaaTOYHON DYHKIMU. AJb-
TEPHATUBHBIM CHOCOOOM SIBJISIETCS aHAIU3 LIEHTPalb-
HOW BOJIHBI JaBJIEHUS Ha OCHOBE C(UIMOTpaMMBbI
00111el COHHOM apTepuu. B ocHOBe perucTpauuu myJib-
COBBIX KOJIEOAHUI YKa3aHHBIX BBIIIE YYaCTKOB apTepH-
aJIbHOTO pycja JIEXKUT METOAMKA amIlUIaHAILlMOHHOMI
ToHOMeTpuu [20].

s Toro 4toObl BOCCTAHOBUTH AOPTAIBHYIO
BOJIHY IO JIy4€BOW TOHOMETPUU MPUMEHSIOT KakK
WHAVWBUIYAJTbHO OMpenessieMble, TaK U OOIIMe LIS
BCEX IMAlMEHTOB “oOpaTHbIE MepemaaTouyHble (PYyHK-
uuu”. IMonyuyeHHas B pesysbrate onieHka LIAJl cuuta-
ercs Oosiee TOYHOi, yem oreHka Alx. Kpome Toro,
CJIeZlyeT yYUThIBATh, UYTO HA OTIPEACJICHHOM dTare pac-
cMmatpuBaeMoit mpouenypbel pacyeta LIAJl BMecTo
WCTUHHOTO JaBJ€HUS B JIy4eBOW apTepuM OLIEHUBa-
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eTcs TaBJIeHUE, U3BMEPEHHOE B IJIEYEBOU apTepuu, UTO
MOXKET IMPUBOIUTH K HEKOTOPBIM olmoKam. Hecmotps
Ha OTM OTPaHWYEHWS, JydyeBas TOHOMETPHUS IIOIy-
JISIpHA, T.K. OHa JOCTATOYHO MPOCTa B UCITOJTHEHWHU.
ToHoMeTpus1 COHHOIM apTepuu TpedyeT 6oJiee BbICOKOM
TEXHUKHU BBITIOJTHEHUST, HO JUTsl BoccTaHoBiaeHust LIAJL
He TpedyeTcs MepepacuyeToB ¢ UCMOJIb30BAaHUEM TEepe-
JaTOYHOUW (YHKIIMK, T.K. apTepuajbHble Y4acTKHU
(coHHas apTepusli U aopTa) OYeHb OJU3KU, U (HOPMBI
BOJIHBI JIaBJICHUSI B HUX BechbMa IMoOXoxwu. [IpuGop
SphygmoCor CvMS CP, Ha ocHOBe KOTOPOTO peaiu-
30BaH METOJ Jy4YeBOU anmiaHAlMOHHONH TOHOMETPUH,
MPU3HAHHBIA B MUpPE KaK “30JI0TON CTaHIApT’ HEWH-
BazuBHOTO M3MepeHus LA/, BauanpoBaH MO OTHO-
IIEHWIO0 K MHBAa3MBHOMY METO/IY MU3MEpeHUsl, U obec-
MEeYNBaET TOCTOBEPHBIMU TTapaMeTpaMM IIEeHTPaTbHOM
BOJIHBI, B T.4. LHeHTpadbHbiMU CAJL, ITAJI u Alx; saBsi-
€TCS OTAJIOHHBIM TPUOOPOM.

O6bemHbl churmorpad VaSera VS-1500N, ucrnob-
3ysl KOHTYPHBII aHaJU3 ITyJIbCOBOW BOJIHBI, ITO3BOJISIET
onpeneauTh Alx MyJIbCOBOI BOJHBI Ha TIPaBOii (JIEBOIA)
miedyeBoit aprepun (R(L)-Al, KoTopslii xapaktepusyer
BEJIMYMHY OTPaKEHHON BOJIHBI M3 0acCeiiHOB HIKHEH
MOJOBUHBI Tena. [Ipy 2TOM OH BBICOKO KOpPpEIUpyeT
¢ nokazareisiMu ayrmeHtauuu LHAJI v oTpaxaeT cTerneHb
ayrMEeHTALIUU MyJIbCOBOI BOJIHBI B 20pTe.

ITynabcoBas BoJIHA TaKKe MOXET OBbITh 3apeTUCTPU-
pOBaHa OCUWLIOMETPUYECKUM METOIOM Ha IuIeye,
B XO/€ TMpOILEeAYpPhl, aHAJOTUYHON TPaIUIIMOHHOM
n3Mepenuo AJl [56]. LleHTpaibHas IyJbCcOBasi BOJHA

Arteriograph®  (TensioMed,
WCTIONIB3YETCSl aJITOPUTM, OCH
CHUCTOJIMYECKOM TTMKE BOJIH
ARCSolver, peann3oBaHH il-0-graph® (IEM,
Stolberg, Germany) 0061a1a¢% K eToJ rnepeaaTouHoi
dynkuueit [14]. [NMpeuMyinedrBamMmyu JaHHOTO MeToda
SIBJISTIOTCST  TIPOCT, MOXXHOCTh WHTErpaluun
B OOBIYHBIE OCIMIIIOM YecKue TTPUOOPHI T M3Me-
peHust AIl u cBCTEMBbl CYyTOYHOTO MOHMTOPUPOBAHUSI.
JTtoT crnocod o LAl peanu3oBaH B 3TaJOHHOM
cHUCTEeMe CyTOYHOTO MOHUTOpUpoBaHust Oscar? Komra-
Huu SunTech Medical (CIIIA) Ha 6a3e BaTuaupoOBaH-
Hoit TexHojorun SphygmoCor u B MoHuTOopax AJl
BpLab Vasotens (OOO “Ilerp Tenernn”, HuxHwuii
Hogsropon). BaxHoii 0cOOeHHOCTBIO JaHHOTO Mpubdopa
SIBJISIETCSI BO3BMOYXHOCTD OIIEHKU CYTOUHBIX KOJIeOaHWIA
He Tonbko AJl, Ho u CIIB, LA/l u Alx.

Ananuz LAJl mo3BojisgeT omnpeaeauTb (haKTopbl
nosbilieHus1 CAJl, BbIsIBUTH ocoOble BapuaHThl Al
Y MoJIOABIX MYXUWH, OOBIYHO BHICOKOTO POCTa, 3aHU-
MAaIoIIUXCsl CIIOPTOM, TPU BBICOKOM YIapHOM OObeMe
W 3HAYUTEBHON aMIUTM(UKAIIMY TTYJILCOBON BOJIHBI,

peructpupyercs rnosbiieHue neprdepudeckoro CAJ,
Ho HeHTpaibHOoe CAJl ocTaeTcss HOpMaabHBIM. B aTOM
ciaydae dopmupyeTrcs “JoxHass” U30JUpOBaHHas
cucrtonnyeckas AT (MCATI') mononbix myxuuH. [Tpu
stoM BapuaHTe MCAI He cienyeT Ha3HayaTh aHTUTH-
MEepTEeH3UBHYIO Tepanuio U MpubderaTb K OrpaHuve-
HUSM Mpu BbIOOpe chneuuaibHocTu [52, 57, 58].
B nocnenHue roabl ¢ momolbio usmepeHus LA
OCYIIECTBIISIETCSl KOHTPOJIbL 3a jedeHueM Al, mombop
MpenapaToB, U30MPaATEJbHO CHMXAIOIIUX ayrMeHTa-
uuio LAl — aHTaroHUCTHl KadbLMsl, UHTUOUTOPBI
AHTMOTEH3MH-IIpeBpallamlero depMeHTa, capTaHbl,
yTo obecrnevyuBaeT onTumusauuio tepanuu AL [59].
OcobeHHO BaxkHO KoHTposupoBaTh LIAJl mpu jneue-
HUYM OOJIBHBIX C TTOPaXXEHUEM COCYLOF
NMpoUIAKTUKU HapyIIEHWI MO3T
IIEHUsI, T.K. MO3TOBBIE COCY,
TIeHU TIOJIBEPKEHBI BO3/ICICTB
tpanbHoro ITA/l. Heo6

Alx, u CIIB He MoryT,
MeHsieMble T0Ka3

B otinuue ot C
JIeM apTepu
TOJILKO KOeBcH

IIIIEHHOTO IICH-
o‘orMeTuth, uto LA,
b30BaThCs KaK B3anuMo3a-
I apPEPUATIBHOM KECTKOCTH.
JOIIeICS MPSIMBIM TTOKa3aTe-
nHoctu, A u Alx cayxar
CYppOTaTHBIMU ITOKA3aTeIIMU
XecTKoCTRAp . OmHAaKO OHM IAtOT TOTIOJTHUTEJ b-
gpopMaitiiio 06 orpaxkeHHOI BojiHe. C 1LIebi0

BKJIaZia aOpTaJIbHOM KeCTKOCTH B OTpa-

3. Kimnuyeckoe npuMeHeHHe NMoKa3areliei
apTepUaJIbHOM XKEeCTKOCTH

B cootrBercTBUM ¢ pekomeHaauussmu AHA 2015r
[30] wusmepenue apmepuanvhoii xncecmrxocmu obaadaem
00NOAHUMENbHOU UEeHHOCMbIO NPU NPOCHO3UPOBAHUU Cep-
deuno-cocyoucmoix coOblmuil ¢ y4emom CMaHOapmHbIX
gaxmopos pucka CC3 (kaacc Ila, yposenv dokazamens-
Hocmu A).

3.1. AprepuaiibHas }KeCTKOCTb y NAIMEHTOB 0€3 K-
HUYECKHX NMPOSBJIEHHI aTepoCKIepo3a

Kiaccuueckue dakropel CCP ObLIM BbISIBIEHbI
B MCCJIEIOBAHUSX, MPOBENCHHBIX Ha OOIIei TOImyIs-
LIMH, T.€. B YCJIOBUSIX, KOTJa MOABIISIONIee OOTBIINH-
CTBO YYaCTHUKOB JINOO HE TIOJyYaJld MEAUKaMEHTO3-
HYIO Teparvio BooOIle, MO0 JIEUMINCh HEPETYIISIPHO.
B Hacrosiiiee BpeMsi B OOJIBIIMHCTBE Pa3BUTHIX CTpaH
MUpa MalyeHThl ¢ AuarHoctTupoBaHHbiIMU CC3 mosy-
YaloT MOIIHYIO TepaIuio, CIIOCOOCTBYIOIIYIO KOPpeK-
1IN OCHOBHBIX (PaKTOPOB pUCKa, B TEPBYIO OYepe/lb
runepiunugemun u Al bwicTpoe cHuxeHue Al
1 OOIIETO XOJIeCTepUHA CHIBOPOTKHU MPUBOIUT K YIIyd-
LLIEHUIO TIPOTHO3a de jure (IpU OLIEHKE 10 Pa3IUYHbIM
IIKajgaM); de facto OHO He OTpaxkaeT YMEHBIIICHUS ITopa-
>KEHUSI COCYIOB, TPEOYIOIIETO UIMTEIbHON KOPPEKIIUT
UMEIOIINXCST HapyIIeHUd. DTO 00CTOSITEILCTBO TTOTpe-
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00BaJI0 OMCKAa HOBBIX OPUEHTUPOB JJI cTpaTUdUKa-
1IMM PUCKa U BBIOOpA aleKBaTHBIX LIeJIei 1T TeparneB-
TUYECKUX BMENIATEeJIbCTB y ITOM KaTeropuu OOJIbHBIX.
Haubonee npusiekateabHOM 1151 aMOyJIaTOPHOM Mpak-
TUKWA BBITJISIIUT OIIEHKA KECTKOCTHM MAaruCTPabHBIX
aprepuit.

KecTKoCTh COCYAMCTON CTEHKU B 3HAUYUTEJIbHOMI
CTeTIeHW 3aBUCUT OT TOM “mporpamMmbl”, KOTopas
3aJl0keHa B OpPTaHU3M 4YesJoBekKa BO BpeMs €ro BHY-
TPpUYTpOOHOTO pa3BuTus. I[loaToMy CTpyKTypa
n (GYHKIUS COCYI0B MPOTPAMMUPYIOTCS BO BpeMs
PAaHHUX MEPUOMOB KU3HU. DTO MOXKET COMPOBOXK-
NaTbCs Pa3BUTUEM WU3MEHEHWUI B apTepusiX, BKJIIO-
YEeHHBIX B KOHIEMIIMIO PAHHEro CTapeHUs COCYAO0B
EVA-cunapom (Early Vascular Aging) [60]. PanHee
CTapeHHEe COCYA0B XapaKTepU3yeTcss KaueCTBEHHBIMU
W3MEHEHUSIMUA apTepUalbHOU CTEHKU (PEeMOAEeTUPO-
BaHUEM) U TMPOSIBISETCS YBEIUYEHUEM >XECTKOCTHU
cocynoB [61]. DTO MPUBOAUT K HAPYIIEHUIO UX TEMII-
dupyomeil GyHKIIMU, TOBBIIIEHUIO CKOPOCTU pac-
MPOCTPaHEHUs TIPSIMOM M OTPaXXeHHOW MYIbCOBBIX
BOJIH, SIBJIIETCS TPUUYMHOU yBeJIWUYEeHUs (ayrMeHTa-
1uu) ueHtpaibHoro [TA/] B pe3ysibrate BO3BpallleHUS
OCHOBHOW OTPaXXeHHOU BOJHBI K OCHOBAaHUIO aOPTHI
BO BpeMsI CUCTOJIBI [62].

BaxxHoe 3HaueHMe MMEET OMNpeaeeHUue OTHOCU-
TeJbHOTro prcka pa3Butus CC3 y MONOJBIX JIUIL, U3ME-
HeHMe uX 00pa3a XU3HU U BOZMOXHOCTb JaJTbHEMIIeT
MPeJIOTBpAIleHUsT  CTPYKTYPHO-(PYHKIIMOHATb
“3MeHeHus aopThl [63].

B eBpomneiickux 2007t u poccuiickux 20

MEHOAINIX 10 THaTHOCTHKE 1 JiedeHmIo Al ¢ TAS
CTeHKa OblJa BIlepBble 00O3HaueHa K “@praH-
MullleHb”, a noBbiiieHue CITB Bk B €4YeHb
CYOKIMHHMYCCKN ITOpakKeHHBIX , O HWIIeHEeN
y 6osbHbIX AT [64, 65]. AopT: OCTb 00J1a-
JaeT HEe3aBUCHUMOI IIPOTHO 3HAYNMOCTBIO

2 M/ceK OBUIO TIPEMITOKEHO
JIsl 3HAYWTEJbHBIX HapylIeHUN
GYHKIUU a@PTHI onbHbIX Al cpegHero Bo3pacTa.
B cornacure JTOKYMEHTE 0 OIIEHKE apTepuaib-
HOI XECTKOCTH B ITOBCEIHEBHOW TMPaKTUKE PacCMOT-
peH HoBoit meton pacuera CIIB u Obuta pekomMeHI0-
BaHa HoBasl moporoBast BeqmunHa KPCIIB — 10 M/c
[1], 9TO HaLLIO OTpaxkeHUE B MOCAEAHUX PEKOMEHAA-
musx ESH/ESC mo AT 2013r [52]. Ilo pesynbraTam
U3MEpeHUs apTepuabHON XKeCTKOCTU, 3HAUMUTETbHAs
yacTh 00JIbHBIX A" U3 TPYIITBI CPEeTHETO PUCKa MOXET
OBITh peKJIacCU(UIIMPOBaHA B IPYIIIbI 00Jiee BEICOKOTO
CCP. B psne uccienoBaHUil MOKa3aHO, YTO CTOWKOE
noseiieHue KGCIIB Bo Bpems jieuenust AI' u apyrux
CC3 accouuupoBaHo ¢ BeicokuM CCP u Hebsaronpu-
SITHBIM MICXOZIOM.

BOC 3HAUCHUC
B Ka4d€CTBEC/I10Ka3

3.2. AprepuaibHasi JKeCTKOCTb Y MAMEHTOB C K-
HUYECKMMH NPOSIBJICHUSIMH aTePOCKIIepo3a

O HamuuMu CBSI3UM MEXIY aTepOCKIePO30M
U PUTUTHOCTHIO apTepUAIbHON CTEHKU HE CYIIECTBYET
eanHOro MHeHus. B psime pabot He ObLI0 OOHAPYXKEHO
KOPPEJSIIUA MEXIY 3JIaCTUIHOCTBIO COCYIOB W HaJIu-
yyeM B HMX aTepOMAaTO3HbIX OJjsiieK [66, 67]. Boimo-
HEHHBIE paHee MCCIeNOBaHUs TOKa3aJik, YTO CHIKE-
HHME B3JaCTMYHOCTU COCYIOB CBUIECTEJBCTBYET O TIPO-
IPECCUPOBAHUU aTEPOCKIEpPO3a U aCCOLMUPYETCS
Cc o0uieli pacnpoCTPaHEHHOCThIO aTepOCKIepOTUYEC-
ckoro mporuecca [68, 69]. Ho maxe uccienoBaTesiu,
TpU3HAIOIINE, YTO TaKasl CBSI3b CYIIECTBYET, Mpeiia-
raloT J0CTaTOYHO IPOTUBOPEUYMBHIE TEOPUU [JIST €e
o0bsicHeHus [70]. CyuiecTByOT 3bl O Beayllei
PO aTepockKiiepo3a, KOTOPHIL orpeieIeHHOM
3Tare MPUBOIUT K TTOBBIIIGHUTO HOCTH apTepuit
[71]. Opyrumu uccieaoBaT B KayecTBE IEPBO-
MMPUYMHBI TIPEIITOJIAL; 3pacraioniasl XXeCTKOCThb
apTepuu, KOTopasi aeT’ TIopaxkeHe COCYIUCTOMN
CTeHKU U pa3BU arep epo3za [72].

PemonemApoBalirie cocynoB, OlLleHKAa OTHOIIECHUS
pocBety cocyna (media-to-lumen
HO cBg3aHbl ¢ [TAJI, yeM co cpeaHUM
9TOM TMPEATIOJIaraeTcsi, YTO aHATOMM-
HHOCTHU MOTYT BHECTH JOIIOJTHUTCIHHBIN
MOJIEIMpPOBaHNe COCYAUCTOro pycia [73-76].
WCCIIEIOBAHUI TIPOJIEMOHCTPUPOBAHA 3HAYM -
Hasl B3auMocBsi3b Mexny CIIB B aopTe u oTHoIIIe-
HYIeM TOJIIMHBI MEAUMU K MPOCBETy cocyna (media-tfo-
lumen ratio) menkux aptepuii [71]. Takue opraHbl, Kak
TOJJOBHOW MO3I, TTOYKM M IJla3a, OCOOEHHO YYBCTBU-
TETbHBI K BBICOKOMY [aBJIEHUIO W TYJIbCUPYIOIIEMY
notoky [77]. MecTHbIif KPOBOTOK CBSI3aH C HU3KUM
COITPOTUBIIEHUEM MUKPOCOCY/IOB, UTO OOJIEr4aeT Mpo-
HUKHOBEHME W30BITOYHON SHEPTUU MYIbCHUPYIOIIETO
MOoTOKa B MMKPOCOCYIUCTOE pyciio [78]. DTO MoOXeT
CIT0COOCTBOBATH MTOBTOPHBIM 3TTU301aM MUKPOCOCYIUC-
TOU WIIEMHU, TTOBPEXKICHUIO TKAHEUH M TIPOSBIISIETCS
HaIpsDKeHUEM 0esoro BellecTBa, KIMHUYECKU HEemoI-
TBEPKICHHBIMIA OYarOBEIMM WH(apKTaMHU TOJIOBHOTO
Mo3ra M aTpodueil TKaHW, YTO BHOCHUT CBOW BKJIAJ
B pa3BUTHE KOTHUTHUBHBIX HapyIICHWA W IeMEHIIUM.
ZKecTKocTh aopThl TakXKe CBsi3aHa C TTOBBIIIEHHBIM
PUCKOM HIIEMUYECKOTO WU TeMOpparndeckoro
uHcyabpTa [79]. TlposiBieHUsT aTepocKiepo3a CBSI3aHbI
C TIOBBIIIEHHOW 3KECTKOCThIO, KOTOpasi CIIOCOOCTBYET
aTeporeHe3y M PUCKY pa3pbiBa OJISIIKY.

OTHOCHUTENIBHO BIMSTHUSI apTepUaTbHOMN KECTKOCTH
Ha miporHo3 nanueHToB ¢ MBC nMeroTcst orpaHnYeHHbIe
JaHHbIe. B aKcriepuMeHTaTbHBIX paboTax MmoKa3aHo, YTO
CHIDXEHUE PaCTSKMMOCTH aOpThI CITOCOOCTBYET Hapy-
IIEHWI0O KOpOHapHOU mepdy3uu, ocOOEHHO Ha (oHe
KopoHapHoro atepockiepo3a [80, 81]. CIIB sBuiach
He3aBUCUMBIM mpeaukTopoMm paszputusi CCO B rocnu-
TalbHBIH M PAHHUUA TTOCTTOCTIMTAJIBHBINA TI€PUOIBI
y TAlKUEeHTOB C OCTPhIM KOPOHAPHBIM CUHIAPOMOM [82]
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U co ctabusibHbIM TedyeHueM MBC [83]. OnHako HeBO3-
MOXHO OBUTO ObI PacCMaTPUBATh CHIKEHUE XKECTKOCTU
apTepuii B KayecTBe IPOMEXYTOUHOMN IIeIW JIeYCHUS
B OTCYTCTBHE JIOKA3aTEIbCTB TOTO, YTO TTOBBILIIEHUE 3J1a-
CTUYHOCTH COCYIMCTOM CTEHKU TIPUBOAMT K YTYUIICHUIO
MporHo3a y atoit kateropuu 6obHbIX. B 20091 BiepBbie
ObLIO TTOKa3aHo, 4To cHuxkeHue CITB Ha hoHe 1auTenb-
HOTO JIEYeHMsI SIBJISIETCS] HEe3aBUCHMMBIM TIPEIUKTOPOM
OnaronpusTHOro mporHo3a y MyxuuH ¢ UBC [84].
HaxoruteHHble 3HaHUST 1alOT OCHOBaHUE TOJIaraTh, YTO
TepareBTUIecKasi CTpaTerusi, UMeIoNIas 1eIbl0 YMEHb-
AT apTepPUAIbHYIO0 PUTUIHOCTb, MOXET IPUBECTU
K 0oJiee 3HAYMTETbHOMY YJIYYIIIEHUIO TTPOTHO32a TallueH-
TOB, YeM KOPPEKIINS OTIETbHBIX (haKTOPOB prCKa.

Yixe HECKOJbKO JIET BO MHOTUX CTpaHax s
OIIEHKU apTepUATbHOM KECTKOCTH Y IMAIIUEHTOB C JIOKY-
MeHTupoBaHHbIMU CC3, BKJII0Uasl MAaLMEHTOB C aTepPO-
ckiepo3oM, UBC 1 MHCYIBTOM IIMPOKO UCITOIB3YETCS
CAVI [85, 86]. BosmoxxHoctu CAVI y 60JIbHBIX aTEPO-
CKJIEPO30M Ppa3JIMYHON JIOKAJIM3alMM JTOCTaTOYHO
OOIIMPHBI U BKJIIOYAIOT CIEAYIOIIe HAITPABICHUS:

— OIleHKa TSKECTH KOPOHApHOTO aTepoCcKieposa
U nporHo3a y 6oibHbIXx UBC;

— OIIEHKa TSKECTH HEBPOJIOTUYECKUX HapYIIeHU I
¥ TIPOTHO3a Y OOJIbHBIX C OCTPHIM HapyIIEHUEM MO3TO0-
BOT'O KpOBOOOpaILeHMS;

— oleHKa 3¢h@GEKTUBHOCTU BTOPUYHON Mpodu-
JIaKTUKU U peadbuutaiuu y 6onbHbix MBC u 3a607e-
BaHUSMU COCYIOB TOJIOBHOTO MO3Ta.

VposeHb CAVI oTpaxaeT cTerneHb BbIPAXKEHHOCTU

mapamMeTpom,
C MHAEKCOM KOPOHApHOTO
KOPOHApHBIX apTepuii

HO, YTO IMOBLIIICHUEC

JKECTKOCTHU apTepuii bl C conpsikeHo ¢ bosiee
YacThIM BBISIBJIEH PAIlMOHHBIX OCJIOXKHEHUI
KOpPOHApHOro AAIIyHT aHUs, B T.Y. WHCYJbTOB

U JetanbHbIX Wexomop [91]. MMeercs 3HauuTeabHas
cBs3b Mexxay CA' CTETIEHBIO BBIPAXKEHHOCTU aTepo-
CKJIEpOo3a B KapOTUIHBIX apTepusiX Y OOJIbHBIX Liepedpo-
BacKyJIsIpHbIMU 3a00eBaHusIMU [33, 87, 92].

TakuM o00pa3oM, TIOBBIIIEHUE apTePUATHHOMN
JKECTKOCTH aCCOLMMPYETCS] ¢ HETATUBHBIM TIPOTHO30M
y OOJBHBIX C KIMHWYECKUMU TIPOSIBICHUSIMU aTepo-
ckyeposa, a yeenuueHue CAVI KoppelupyeT ¢ pacnpo-
CTPaHEHHOCTBIO aTePOCKIEPOTUIECKOTO TTOPAKEHMUS.

3.3. AprepnasibHas }KecTKOCTh y 001bHBIX CJI

Junabetnyeckass aHruoratusi obycjioBJIeHa MeTa-
0OMMYECKUMMU HAapyUIEHUSIMU, pPa3BUBAIOIIUMUCS
BCJIEICTBME HENOCTATOUHOCTU uHcyauHa npu CI. Qua-

OeTrueckasi MaKpOAHTUOTIATUSI Pa3BUBAECTCS B OCHOB-
HoM mpu CJII 2 TUna v MpOoSIBISIETCS B BUIE apTepUO-
cKJepo3a, KalblU(pUIIMpPYIONIEro ckiepo3a MeHke-
Oepra, auddysHoro ¢pubdbpoza MHTUMBL. OTI0XEHUE
cojliell KajblMsl TPOUCXOIUT B CpeaHell 000J0uKe
(Meaua) aprepuit, HauboJyiee 4YacTas JOKaJu3alus
TMOOOHBIX OTJIOXEHUI — apTepuy HIDKHUX KOHEUHOC-
teii. Kanpimdukaims TpuBOIUT K TIOBBIIIEHUIO COCY-
JIUCTON XKECTKOCTH, YTO B CBOIO O4YepeNb IOBHIIIAET
cpennue 3HaueHus CAJl Ha JTIOABDKEYHOM YPOBHE. DTO
MPUBOAUT K OIIMOOYHOMY TIOJYYEHUIO 3aBBIIIEHHBIX
nokaszareneid JITIM, U cHUXaeT ero MOCTOBEPHOCThb
B BbisiBNieHUU 3ITA y 6onbHbIX CII. B cBSI3U € 3aTpyn-
HeHHo# nmuarHoctukoil 3ITA y manuenros ¢ CJII Ame-

pukaHckoi Acconuaiueit CaxapHo OeTa U Ame-
pukaHckoit Accouuauueit Cep OCYIVCTBIX
3a00yieBaHUl C 1Eeabl0 BeplbUK COCYIUCTHIX

MOPaXeHUN y MallMeHTOB C MO OU XKECTKOCTBIO
COCYJIOB PEKOMEHIOBAaH ThiBaTh He ToJibKo JITIN,
Ho u IIITU, ocobenHom. chydasx, ecau JITTA >1,30.

B pazButuu eHeH MeXaHUYeCKUX CBOWCTB
apTepUaIbHOM CTH €JIMYEHNN €€ )KECTKOCTU U CHU-
JKEHWUU 3J1aCT
HUIO B M
TJIMKO3UAMRO

0enkoB. AMOHCKUMU YYEHBIMU
TUTIA TIOKAa3aHA TECHasl KOPPEJSIIIUS
cTeuHOM [86], IMKUPOBaHHBIM FEMOTJIO-

ell. Mo cpaBHeHUIO ¢ KoHTpoJieM (p<0,001) 1 MO3UTUBHO
KOpPEIUpoOBal C KaJbLIMEBBIM WHICKCOM KOPOHAPHBIX
apTepuil Mpy MYJIBTUCTIMPAIBHOW KOMITBIOTEPHON TOMO-
rpadpum (r=0,303, p<0,0001) [93].

3.4. AprepuanbHas xkecTKocTh M XBIT

Kak 1 M0o3r, TOUKM OTHOCSITCSI K OpraHaM ¢ HU3KUM
COCYIUCTBIM COIPOTUBJEHUEM, MPOIycKass OoJblIoe
KOJINYECTBO KPOBHU B T€YEHUE CYTOK. YHUKAIbHAS CTPYK-
Typa MUKPOCOCY/IOB MOYEK, C COMPOTUBJICHUEM IO 00e
CTOPOHBI KJTyOOUKa, YBEJIUUYUBAECT NaBJIEHUE Ha KITy0O-
YeK TIOYTH JI0 YPOBHSI aOpThl. [1pM TTOBBIIIIEHHON KeCT-
KOCTU aopThl, MMKPOCOCYAbl IOYEK IOJABEpPraroTcs
U30BITOYHOMY JaBJIEHUIO, KOTOPOE MPUBOIUT K MOBpE-
KIEHUIO MOYEUYHBIX KJTYOOUKOB, TPOTEMHYPUU U TTOTEpPE
dynkuuu. PemonenupoBanue aprepuit npu XbBII,
XapakTepU3yeTcss PaHHUM COCYOUCTBIM CTapeHUeM
U YCKOPEHHBIM MPOrPECCUPOBAHUEM apTepUATbHOMN
purnaHoctu [94]. 3mMeHeHre apTepuaibHOM PUTUIHOC-
TU, TIPUBOASIIEE K yTpaTe rPaiueHTa XXEeCTKOCTH, 3HAUM -
TEJTbHO B OOJIbIIEH CTENEHU BBIPAXKEHO Y MAllUEHTOB
¢ XBII, yeM 310poBbIX JIIOfeH, U HacTynaeT Ha 20 jeT
panbiie. Ilpoliecchl apTepuanbHON PUTUAHOCTUA TPU
XBIT xapakTepusyloTcs HeNpepbiBHbIM (HOpMUPOBaA-
HMEM CTPYKTYPHBIX HapyIIeHUI apTepruaibHON CTCHKM:
yTosleHueM (uOPOITACTUYECKOTO KOMITOHEHTA
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WHTUMBI, KaJblLM(UKALIMENA 3TaCTUYECKUX BOJOKOH,
TIOBBILIEHUEM HAKOIJIEHUS] BHEKJIETOYHOIO MaTpHKca,
3JIaCTUHOJIM30M U BOCITAJIEHUEM, TOBBILIEHUEM KOJLIa-
TEHOBOTO KOMIIOHEHTa Hapsily CO CHUXKEHUEM 3J1acTU-
YeCKOT0, HAKOIJIEHMEM KOHEYHBIX MPOITYKTOB MIUKUPO-
BaHUA [95]. DTH U3MEHEHUs HAYMHAIOTCS YXe Ha paH-
HUX  CTauMsX HapylmieHuss  (GYyHKIUM  TOYEeK
U MPOTPECCUPYIOT MO MEPE €€ CHIDKEHUSI.
ITpocnekTuBHBIE, KOTOPTHBIE UCCIEAOBAHNUS TTOKA-
3aiu, uto CIIB sBisieTcss MOLIHBIM HE3aBUCHUMbBIM TIpe-
JUKTOPOM OOLIEH U CepAeYHO-COCYIUCTON CMEPTHOCTHU
B IIMPOKOM CIIEKTpe Momyasiuii, Bkmovas XBIT [96,
97]. TloBelllleHHast apTepuaibHasi PUTUAHOCTb TECHO
B3aMMOCBSI3aHA CO CHUXKEHUEM CKOPOCTU KJIyOOUKOBOM
dwunbrpanum (CK®) u sBisieTcst MpeauKTOPOM Iporpec-
CHUPOBaHMS HapyIIEHUS (PYHKIIMU MTOYEK, BIUIOTh J10 Tep-
MUHaJbHBIX CTaauil, TpeOywommx auanusa [98-101].
YcraHoBiieHa obOpatHasi accoumanus aoptanbHoit CITB
u CK® y 6ombHBIX ¢ 1 6e3 XBIT [102, 103]. [ToBbIieHune
aopranpHoii CIIB accomuupyetrcsi ¢ 0osiee BBICOKUM
PUCKOM pa3BUTHS aTbOYyMUHYPUU U €€ MPOrpeccupoBa-
HUs. YTpaTa TrpaaveHTa XecTKOCTU y O6onbHbIX XDbBII,
HaXOJSIIMXCS Ha JUalu3e, oKa3ajlach Haubosiee CUb-
HBIM CPeIY BCEeX MapaMeTpoB apTeprualibHON PUTHUIHOC-
TU, MPEIUKTOPOM cMepTeabHbIX ucxonoB [104]. O rpa-
JIEHTE XECTKOCTU BAOJb apTEPUATIBHOTO pycia MOXHO
KOCBEHHO cyauTh o amrunbukanuu [TAJl u mo oTHO-
menuto CIIB, uamepeHHoit B aopte U nepudepruieck
aptepusx. [locienHeMy MeTomy, BAIUMO, CIEIYET OT,
MpeAnoYTeHNe KaKk METOMy, OCHOBAHHOMY Ha IMPSIMO
XapakTepUCTUKE apTepUalbHOM PUTMIHOCTH, ARgKopdii
spnsiercst CITB.
YTOPETYJISI-

IToyeuHOMY KPOBOTOKY CBOWCTBEH
1us, obecrieyrBarolas ObICTPBIA U B bHBIN
OTBET HA U3MEHEHUE CUCTEMHOIQ NABiIE C LIEJIBIO
noj/iep>XaHusl MOCTOSIHHOTO [T usi anuusipax
KJIyOOYKa M €ro 3alluThl OT JI0 CAI u TTAL.

OnHako CpbIB ayTOpEryJ OpOMY OCOOEHHO
MPEeapacIiOIOXEHbI Ma I' u CJI, Hacrymaer
npu noseiieHuu I1 MM DPT.CT. MIPU OTHOCH-
TEJIbHO HEBBICOKO p., Hamnpumep, npu AJl
CAJl — KJIIMHUYECKHE Map-
TUJIHOCTH, OHU SIBJIIIOTCS Hau-
enukropamu pazputus XbII cpenu
rnokasareyei B IUIeueBOl aptepuu y auil 6e3 Al
[105]. Ucxomusiit ypoBeHb TTAJl ompenensier creneHb
cumxeHuss CK® y HenedyeHHbIX 60bHBIX AT [106].

TakuM 00pa3oM, UMEIOTCS OOCTAaTOYHO BeCKUE
OCHOBaHHUS paccMaTpuBaTh MaiueHToB ¢ XDBII kak
MOTEHUUAIBHYIO 1IEJIEBYIO TPYINY MJI OLEHKMU aop-
taneHoro CAJIl u TTAl, mapameTpoB apTepuUaibHOU
PUTUIHOCTU MYyTEM KOHTYPHOTO aHaln3a LIEHTPATbHOMN
MyJ1bCOBOM BOHBI U u3Mepenus CIIB.

Th
0

3.5. AprepnanbHag xkectkocth 1 XCH
B 90-x rogax XX Beka ObL1 OMyOJIMKOBAH LEbIA
psin pesyasraTtoB ucciaenoBanuit [107-109], mokazas-
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mux, yto pu XCH nmeeT MecTo CHUXEHUE PacTIKU-
MOCTH apTepualibHOM cTeHKu. B 20151 cranu gocTynHbl
pe3yabraThl HaboaeHUs 3a OpeMUHTEMCKO TTOTTYIIs -
uueit, B koropoit moeilieHue CIIB ObL10 He3aBUCH-
MbIM TipeaukTopoM pa3utuss XCH [110]. B oteuect-
BEHHBIX UCCJIEIOBAHUSIX MPOAEMOHCTPUPOBAHO IOBbI-
IIeHWE XECTKOCTU apTtepuil y OonpHbix ¢ XCH
pasnuuHoit sTHosioruu [111], a Takxke mpsiMast 1OCTO-
BepHas cBs3b CIIB ¢ (pyHKIIMOHAIBHBIM KJIaCCOM Cep-
JIEYHOU HETOCTATOYHOCTU KaK TMpPU CHMXEHHOM, Tak
U TIpu coxpaHeHHO# (pakiuu BeiOpoca (PB) JIZK
[112]. ¥V manmenToB ¢ XCH CIIB 6bu1a 00paTHO Tpo-
MOPLIMOHAJIbHA YPOBHIO KAPOOKCUKOHIIEBOTO TEJIOMEI-
taaa kosutareHa I tuma (r=-0,59; p<0,001). ITpuuem
MPU PErpecCUOHHOM aHaIu3e DaBKOW Ha BCe
COMYTCTBYIOLIME (HAKTOPHI 3TA § SIUUST COXPaHSI-
Jlach, TIOATBEPIUB CBSI3b 3Ma KoJIJlareHa
U apTepUaJbHOMN XKEeCTKOCT pIEYHON HexocTa-
TouHoctu [113]. Ot pyle uMmeromecs JaHHbIE
JTaJii BO3MOXHOCT aTpyBaTh MOBBILIEHUE KECT-
KOCTHU MarucTp bIX apPEPUIL KaK OAUH U3 MaTOTEHEe-
B rporpeccupoBanust XCH. Hau-

CBbUIKM K pa3uTuio runeptpodun JIK u Hapyuie-
H#10 ero penakcauuu; cHuxeHue IIAJl, ocobeHHO
Ha (hOHEe KOPOHAPHOTO aTepPOCKIIepO3a, BEAET K yMEHb-
HIeHuo nepdy3uu MUOKapaa, a B COUETaHUU C BO3POC-
1Ieil MOTPeOHOCThIO B KUCIOPOAE MOXET CTaTh MPUYU-
HOM cy0aHIoKaparaabHoi ninemuu [114-116]. Bee atu
MPOLIECChl MPUBOAAIT K HApYLUIEHUIO COIJaCOBAaHHOM
JeITeIbHOCTU cepaua v cocynoB [117-119] u nebnaro-
MPUITHO BJIUSIOT KaK Ha [IUACTOJMYECKYl0, TakK
Ha cucroaunueckyo ¢yHkuuo JIK, aphekTuBHOCTh
€ro paboThl, yXyaulas TeMOAUHAMUKY, CUMITOMATUKY,
MEePEeHOCUMOCTh Harpy30K W MOTEHLUATbHO YBEIUYU-
Bas PUCK HEOJArONMpUSITHBIX KIMHUYECKUX HCXOIO0B
y 60oabHbIXx ¢ XCH [120, 121]. OnHako B OTHOIIEHUU
CBSI3U TIOBBILIEHHOI XEeCTKOCTU MaruCTpaibHbIX apTe-
puii 1 iporHo3a 6ogbHbBIX XCH ecTb TOAbKO eIuHUY-
Hble naHHbIe. bplta oOHapyxXeHa mpsiMasi JOCTOBEpHas
cBsa3bp CIIB ¢ cepaeyHO-COCyaAMCTON CMEpPTHOCTBIO
U PUCKOM rocrnuTanu3anuii y nmaureHtoB ¢ XCH (OB
JIK 53%18%) [122]. B npyroMm ucciaegoBanuu [123]
CIIB 6bl1a HE3aBUCHUMBIM MPEAUMKTOPOM CMEPTHOCTU
nmanueHToB ¢ cuctoandeckoin XCH, mpuueMm He ycTy-
raja 1o CTeNeHM BJIUSHUS Ha TTporHo3 BeaumunHe OB
JI2K ¥ MO03roBoro HaTpuilypeTUUecKOro TNenTuaa.
K coxaneHuto, oda uccienoBaHus ObUIM BbIITOJHEHBI
Ha OTPaHWYEHHBIX TPYyMIIaX MallMeHTOB, TeM HU MEHee
OHU OTKpPBUIM TaKoe IMEepPCIeKTUBHOE HAaIlpaBJIeHUE
B W3YYEHUU 9IJTACTUYECKUX CBOWMCTB MaruCTPaIbHBIX
aprepuit nmpu XCH, kaxk Mcnojib3oBaHUE MMapaMeTpoOB
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apTepuaabHOM KECTKOCTH B KaueCTBE MH(MOPMATUBHBIX
W JOCTYIHBIX MapkKepoB 3(MGHEKTUBHOCTU Teparum.
bruto nosryueHo goctoBepHoe cHxkeHue CAVI Ha hoHe
ycnewrHoi Tepanuu XCH, npu atom CAVI noctoBepHO
koppenupoBai ¢ @B JIK [124].

Ony0aMKOBaHHBIE K HACTOSIIIEMY BPEMEHU PE3yTb-
TaThl UCCIICTOBAHMS TIO3BOJISTIOT CYUTATh, YTO TOBBIIIIE-
HUE PUTUIHOCTU MarCTPAIbHBIX apTEPUil MOKET UMETh
pa3Hble IETEPMUHAHTHI U pa3Hble MEXaHU3MbI BIIASTHUS
Ha pucK pa3BuTus U nporpeccupoBaHust XCH c coxpa-
HeHHOU 1 cHIKeHHOU ®B JIK [125-127], Kpome ToTO,
BEPOSITHO, CYLIECTBYIOT Pa3Inyusl BO BKJIAJIe apTepUaib-
HOW XeCTKOCTH B 3TU TTPOIIECCH HAa Pa3IMYHbIX CTaIMSIX
3aboseBaHus. B aTOM acriekTe cHOBa BCTaeT BOMPOC
BBIOOPA ONITUMAJIBHBIX TTAPAMETPOB JIJIST OLIEHKY YKeCTKO-
CTU MarucTpajbHbIX aprepuili y nauueHtoB ¢ XCH.
CIIB, “3on0Toii cTaHmApT” W3MEPEHUS JIACTUYECKUX
cBoHCTB aprepuii ipu A, MOXET 1aTh OTpaHUYEHHYIO
nHdopMaluio npu ymepeHHoit u Tskenoit XCH, npote-
Karoliei co cHrkeHreMm AJl. B psizie vccnenoBanuii mpu
cpaBHeHuu rpynn ¢ cuctoaumyeckoi XCH u XCH
¢ coxpanHoit @B JI2K, CIIB 0Opu1a HIDKE Y MMAaIlMEHTOB
¢ cucroianyeckon auchynxkuueit [128, 129]. Omnako
BBEICHUE TTOINPABOK Ha YPOBEHb PACTSATHBAIOIIETO TaB-
JIEHUs W/WIW WCIIoNb3oBaHue AJl-He3aBUCHMBIX Tlapa-
METPOB JaBaJI0 BO3MOXHOCTb BBISIBUTH CYIIIECTBEHHBIC
HapyIIEHUST 3JIaCTUYECKUX CBOWCTB MarucTpajbHBIX
aprepuii Ha ¢hoHe mporpeccupyouein nuchyHkuun JIZK
[130-134].

Takum 00pa3oM, UMeroLIMecs JaHHbIE TO3BOJISIIOT
TOBOPUTh O HAJIWYMKU BKJala apTepuaaibHOMI
HOCTU B pa3BuUTHe U mporpeccupoBaHue XCH.

BaXXHBIM SIBJISIETC
YeCKMX TOaX0jJ0B K
B OTOU TMOITYJISTIMU.

a ONTUMAaJbHBIX METOIU-
K€ COCYAMCTOM >KECTKOCTH

3.6. AprepuaibHas KECTKOCTb M PEBMATOMIHBII
apTpur

PA — 3aboneBanue ¢ Beicokum CCP [135]. Mera-
aHanm3 17 TPOCTIEKTUBHBIX MCCIIET0OBAHNI CBUICTEIb-
CTBYeT O TIOBBIIIEHWU YPOBHS KapIMOBACKYJISIPHOM
netanbHOCTH TIpH PA Ha 60% 110 cpaBHEHUIO ¢ OOIIIei
nonyssinueit [136]. OCHOBHBIMY MTPUYMHAMU BbICOKOIA
cmeptHOocTH OT CCO SBASIOTCS YCKOPEHHOE Mporpec-
cupoBaHue arepockieposa, pazsurne XCH u BHe3amn-
Hoii cepaeuHou cmeptu [137, 138]. Puck UBC
1 uHbapkTa Muokapaa npu PA moBblllieH B 2 pa3sa,
MoaroBoro mHcyasra — B 1,9 pa3, XCH — B 1,8 pa3
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10 CpaBHEHUIO ¢ obuieit momyasuuei [139], npudyem
€ro pe3Koe yBeJIuueHe OTMEUYeHO yKe B ie0ioTe 3a00-
sneBanus [140]. bonsmmHcTBO ciyyaeB CCO pa3BuBa-
ercs y 6osbHbIX PA ¢ Hu3kuM win ymepeHHbIM CCP,
COTJIaCHO CYIIECTBYIOIIMM CTaHAApTHBIM METOIaM €ro
onpeneneHus [141]. YeeaunueHue KapauoBacKyasipHON
JetanibHOCTU Npu PA 00ycioBIeHO HaKOIUIEHUEM
knaccuueckux aktopoB pucka CC3; XpOHUUYECKUM
BOCHaJieHueM/ayTOUMMYHHBIMUA ~ HapyUIEHUSIMH,
MOOOYHBIMU 3 heKTaMi HEKOTOPBIX MPOTHUBOPEBMa-
TUYECKUX mpemnapaTtoB [142].

CucrtemMHoe BocCIajieHUEe, HE3aBUCUMO OT YPOBHS
AJl, MOXeT cITocOOCTBOBATb CHMUKEHUIO 3J1aCTUUCCKUX
CBOICTB apTepuii. B psnme paboT mokazaHO, UTO s

O0onbHBIX PA XapakTepHO 3HAUYMUT CHUXEHUE
5JJACTUYHOCTU MEJTKUX U KPYITHBIX 10 CpaBHe-
HUIO C JullaMu 0e3 peBMaTyyec 200JIeBaHU .
B uccnenoBanuu [143] BriepBbl MOHCTPUPOBAHO

yBenudyenue KGOCIIB u
TEKYILero BOCHAJIUTE.
0e3 KJTacCUYecKux

PPEISIUS CO CTETICHBIO
npouecca y 60iabHbIX PA
TopoBypucka CC3 [143]. Menu-
A TosibKO Ha 10% BhILIE, YeM
BUTO KJIMHUYIECKU 3HAYNMBIM
> CIIB yBenmuuuBaercs Ha 6%
T,” T.€. BO3pPacT COCYIOB OOJBHBIX
ITyJISLIMOHHOTO ypoBHS. 10 maHHBIM
[144], Bkarouaronero 25 vccienoBaHui,

B KOHTpOJIE,
U3MEHEHU

rpynmnoi u 6oapHbIMU PA Ha paHHMX cTagusx 3aboJie-
BaHus1. OCHOBHBIMU (paKTOpamu, BIUSIIONIMMU Ha yBe-
JIMYEHWE COCYIMCTOM KeCTKOCTH Tpu PA, sBistioTCS
K1accuyeckue (akTopbl pucka — BO3PACT, MYXKCKOU
o, Al, runepJunuaeMus, BUCIIepaIbHOE OXUPEHUe
u Ooje3Hb-crienuduyeckue (GakTopel — BbICOKaAs
AKTUBHOCTD M TSDKECTb 3a00JIeBaHUSI.

B pesynbrare 5-jeTHero npocneKTUBHOTO HabJTI0-
JIEHWS! BBISIBWIIA 3aBUCUMOCTD apTepUabHOM KeCTKOC-
TH OT YpOBHS BocmajeHus mnpu PA, 4To yKasbIBaeT
Ha HEOOXOIMMOCTb arpeCCUBHOTO KOHTPOJIS BOCIaJle-
Hus st cHuxkeHus prucka CCO [145]. TTokazaHo CHU-
xxenue KOCIIB Ha dhoHe Tepanuu UHrMOUTOpamMu dak-
TOpa HEeKpo3a OMyXOJU-0, PUTYKCUMAOOM — XHUMeEp-
HbIMJM MOHOKJOHAJIbHBIMU aHTUTeJamMu K CD20
MoJieKysie B-mumM@oLuToB, U TOLUIN3YMaOOM — UHTU-
OGUTOPOM PELIENITOPOB K WHTEepJIeKuHy-6 [146-148],
YTO TpenmnosjaraeT BO3MOXHOCTb WCIOJb30BaAHUS
oueHku k@CIIB kak MeToga TMHAMUYECKOTO HaOII0-
JIEHUs 3a TeYeHEeM 3a00JIeBaHMUS.

Takum 06pazom, omnpeaeseHrue COCyaIuCTON KeCT-
KOCTU MOXET OBITh MOJIE3HBIM Y 00JbHBIX PA C 11e/1b10
BBISIBJIEHUSI OECCUMIMTOMHBIX KapIMOBaCKYJISIPHBIX
HapylleHWUH, BblIeJeHUs IpynIl Beicokoro pucka CCO
U JUIST IMHAMUYECKOTO HAOJIOACHUS TIPU aKTUBHOM
JICYEHUU.
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3.7. AprepnajbHas JKeCTKOCTb y JeTei HeHnue CIIB y gereii. [letu ¢ cemeliHbIM aHaMHe30M AT
B cootBetctBUM ¢ pekomeHmauusiMu AHA 2015t  [153, 154], MOBBIIIEHHBIM YPOBHEM JIMITONPOTEUHOB
[30] yempoiicmea, ucnoavzyemoie 0ns ouenku cocyoucmoii  HU3Kou miotHoctu [155], CI 2 tuma [156], 3a6oseBa-
acecmiocmu 'y demeil 00axcHbl Obimb 6aAUOU3UPOBAHbl HUEM TIodeK [157], cTpeccoBeIMU Harpy3kamu |[158-
Ha demsix (kaacc 1, yposenv dokazamenvrocmu C). 160], kyperuem [161], HU3KUM ypoBHEM (HU3NYECKOM
VibrpassykoBoe ucciegoBanue (Y3W) u anmiada-  aktuBHocTH [162, 163], uMeroT GoJjiee BHICOKME 3HAYE-
LIMOHHAsT TOHOMETPUSI, SIBJISIOIINecs MeTogaMu HemH- Husg CIIB.
Ba3WBHOI OLIEHKN aOpTaJbHON PUTUAHOCTHA, MMEIOT
orpaHuyeHusi B npumeHenun y geteil. Cosmannoe IlepcnmeKTHMBHBbIE HANIPABJIEHUS
Ha OCHOBE CYITPacUCTOJINIECKOTO METOAA PETUCTPAIIN B Hacrosimiee Bpems Ha teppuropun P® opranu-
curMorpamMm yCTpoMCTBO KOHTYPHOTO aHaJIM3a ITyJib- 30BaH PETUCTp IO MCIIOJIb30BAHUIO CYTOYHOTO MOHU-
COBBIX BOJIH, MpUOJMKEHHBIX IO xapakTepucTtukam Topa AJl BpLab ¢ ¢pynkuueit Vasotens. I[Tocse 3aBepiie-
K LieHTpaJlbHOMY Iyjbcy, (Arteriograph,Tensiomed, Hus npoTtokoja OyayT pacCUMTaHbl U BATUAU3UPOBAHBI
BeHrpust) xopolllo aganTUpoBaHO ISl MCCIAENOBAHUSI BO3PACTHBIE CpelHECYTOUHbie HOpMbI 3HaueHuit CITB
CIIB u mnokasareneii LieHTpaJdbHOUW remoauHamuku u LA/

y neTell, HaurHas ¢ 3-JieTHero Bo3pacta. PedbepeHcHbIe 3araHrpoBaHa OpraHu3ail Tpa IO UCTIOJb-
3HayeHus Ha Arteriograph,Tensiomed mjis GoJiblION  30BaHUIO MPUOOPA COCYAUCEQIO C Hra VaSera 1500
TPYTIIBI 3M0POBBIX feTeil B Bo3pacte 3-18 jet (n=3374) i yTOUHEHUS HOPMATUBH 3aTesIel U BO3MOX-

ObUTU TTOJYYEeHbl BEHrepCKUMU crnenranuctamu [149].  HOCTU ero Mcmnosb30B B KOMIUIEKCHBIX ITPOTpamMMax
ABTOpaMU MoKa3zaHa BaKHOCTb MPUMEHEHUS BO3pacT- MPOPUIAKTUUECKOPO.OCMOTpa 1 AUCITAHCEPHOTO HA0JI0-
HBIX M POCTOBBIX HOpM Iipu olieHke ypoBHs1 CIIB  neHws.

y nereil. CIIB y neteil He yBeJIMYMBAaETCS PABHOMEPHO B xkau € WIIEePCIEeKTUBHBIX HaIpaBJICeHUN
¢ Bo3pacToM. B rpymmax mereii muaamiero Bo3pacTa B HACTOS B acCMaTPUBAIOT OLIEHKY COCYIUC-
(Mexnmy 3 u 8 romamu) MenuaHa mokasateneir CIIB  Toil x o} HCTIOJIb30BAHUEM YJIBTPa3BYKOBBIX
OCTaeTcsl MOCTOSTHHOM 1711 000MX MOJIOB, 3aTeM pe3koe  (Y3) OB M MarHUTHO-PE30HAHCHOW TOMOrpa-
yYBeJIMYEHUE MToKa3aTessl MPOUcXoauT B 12,1 jieT y Mmaib- )/ CurHasbl, mojlyyaeMble ¢ TOMOLIbIO0 Y3
yukoB 1 B 10,4 nety neBouek. C 10-12-1eTHero Bo3pac- BaTeJIel, pETUCTPUPYIOT B PA3JIMYHBIX COCY-
Ta MPeCcCopHasi Harpy3Ka He MOXET KOMITIEHCUPOBAThC 00JIacTSIX, HO 4Yallle WCHOJIb3YIOTCSI COHHBIE

TaK yCMeIIHO, KaK B Bo3pacTe 3-8 JieT, U MOBbILICKHKE npeHHble. O0bIYHO ucnob3yercs Y3U B B-pexume.
AJl compoBOXIAeTCs MOBBILIEHUEM a0PTAIBHON PUTH, XOTSI HEKOTOPbIE OTAEJIbl A0PTHI SBJSIOTCS CIOXHBIMU
HOCTU. Y fieTeil BCIeACTBUE BHICOKUX KOMITEH IUIS. TIpOBeAeHUsT ¥Y3-U3MepeHuid, Bce Xe B TPYAHOM
BO3MOXHOCTEH MOJIOAOTO OpraHu3Ma Bax aopTe OHU TEXHUYECKU BhIMOJIHUMBL. Kpome Toro, Y31

UCIIOJIB3YETCS [JIsI OLIEHKM JIOKAJIbHOM PaCTSKUMOCTU
COCYIOB (M3 TOMEPEeYHOTo CEYEeHUsI cocyna), 4valle

BaTh HE TOJbKO aOCOJIIOTHOE TOBbIIIE
CIIB >95-ro nepueHTUIsI, HO U €T0

yeHus CIIB B TeyeHue HeCKOJbK Bcero coHHoil aptepuu. MPT MoOXeT NpUMEHSThCS
10 90-ro mepuUeHTWIS T0KHO BO MHOTOM TaKuM e 0bpa3om, kak u Y3U. KoHntpact-
TEKCTe PaHHETO ITOBBIIICHN Hast MPT MoxeT ObITh UCIIOJIb30BaHA JIJIST TTOJTYIeHUST
CTEHKU U TpeOyeT JalbHE CKOPOCTM KPOBOTOKa BJOJb JIIOOOU 3aJaHHON aHaToO-
NIOBaHUSI C LeJblo pa MUYECKO} TIOCKOCTU. B HacTosiiee BpeMsi METO10J10-
CC3. rust u uarepnperauust Y3 u MPT TexHosnoruii oueHKu
B Hacrostiee B JKECTKOCTU COCYIMCTON CTEHKU B OCHOBHOM SIBJISTIOTCSI
BaIOIINX M3Me TPEJIMETOM HaY4YHBIX UCCIIETOBAHUIA.
ctBe ¢ (akybpamu ka CC3 BO B3pOCJIOM BO3pac- HanbHeiinieir pa3paboTKu TpeOyeT HampaBlieHUE

Te. OnHaKo QYIIECTBYIOT KOPPEISIIUA MEXIy IToKa3aTe- IO OILIEHKE COCYJMCTOW XKECTKOCTU B TMEPBUUYHOM
JIIMU COCYIU JKECTKOCTU U KJIacCUYeCcKUMU (dak- amMOyJaTOPHOM 3BEHE MpPHU MPOBEICHUU NPOodUTaAKTU-
TOpaMU PUCKA, KOTOPbIE MPUBOMAAT K CEpAEYHO-COCY- UYECKUX OCMOTPOB U BBISIBJICHUM T'PYIIIT MOBBIILIEHHOTO
MUCTBIM COOBITUSIM Y B3pocibix. Mmeworcs manHble, CCP. ITlpenmeTroM wHcclienoBaHU MOJXHO CTaTh
commacHo KoTopbIM daktopbl pucka CC3 y nereil, W3y4eHUE BIUSHUS XECTKOCTU MarucTpaibHbIX COCY-
B YaCTHOCTU TOBbIlIeHUWE AJl, CBSI3aHbBI C pacueTHOW JOB Ha BbIXKMBAEMOCTh MAlIMEHTOB MPU Pa3HbIX CTa-
CIIB y B3pocabix [150]. B duHckoMm wuccnenmoBanuu ausx u ¢deHotunax XCH, a Takxe olieHKa BKjaaa
6ousiee Bbicokass CITB uMena MecTo y B3pOC/IbIX, UMEB- KOPPEKIMU HapYIIEHHBIX 3JacCTUYECKUX CBOMCTB
IINX COYETAaHUE HECKOJbKUX (haKTOPOB PUCKA B JET- apTepuil B CHUXEHUE PUCKA DPa3BUTUS CEPACYHOU
CKOM BO3pacTe, B YaCTHOCTU MPU META0OJIMYECKOM HEAOCTATOYHOCTU. B meamatpuu HeoOXOOMMO MpOBe-
cunapome [151]. BraronpusitHbie (GakTopbl B IOHOM J€HUE UCCIIENOBAaHUI MO OLIEHKE B3aMMOCBSI3U IMOKa-
BO3pacTe — peryjsapHoe ynorpedieHrue GpyKToB U OBO-  3aTesiell COCYAUCTON XEeCTKOCTU y AeTel, MopakKeHus
e, accouuupyiotcsa ¢ Oosiee Huzkoir CIIB [152]. opraHoB-mullIeHel, B YaCTHOCTM cepAala IpU ero
Knaccuueckue dakropel pucka CC3 BIUSIOT Ha U3Me- TUIEPTPOhUU.
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3akioueHne

BrimeykazanHble CBEIEHMSI elle pa3 MOTIepKU-
BarOT BaXKHYIO POJIb M3MEPEHUS JKECTKOCTH MarucTpalib-
HBIX apTepyii He TOJIBKO IS OLIEHKW PUCKA pa3BUTHUS
CC3, HO U 17151 oTIpeiesieHrs] TTPOrHO3a MaleHTOB, YXKe
crpagatomnx CC3. M3mMepeHue CoCyIMCTOM KeCTKOCTH
W IIEHTPAJbHOTO [ABIICHUS CJIEAyeT pPEKOMEHIOBAaTh
B KauyecTBe onHOro u3z meronaoB ctpatudukauuu CCP,
B YaCTHOCTM TeM TallMeHTaM, Yy KOTOPBIX ITOpaskeHHE
OpPTraHOB-MUIIICHE He OBIIM BBISBICHBI PYTUHHBIMU
MeTodaMM, a TakKKe ITallMeHTaM C IIPOMEXKYTOUYHBIM
puckom 1o SCORE. LleHTpanibHOE aopTajibHOE JaBlie-
HUE U COCYIUCTAST JKeCTKOCTh He SIBIISTIOTCST B3alMO3aMe-
HSIEMBIMH TTOHATUAMU. [{715T 60J1ee TOUHOM OLIEHKH IIPO-
rHo3a 1 3(PQGEeKTUBHOCTU Tepamnuu CleayeT OIHOBpEe-
MEHHO oleHuBaTh naaBjieHue B aopre u CIIB.
Onpenenenue CIIB Ha yyacTke OT oOlleil COHHOM
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