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PAHHVE HAPYIIEHUSA 9IACTUYECKIX CBOVMICTB AOPTHI
KAK MAPKEP PA3BUTUA AOPTOITATVN Y TAIITMEHTOB
C IBYCTBOPYATDBIM AOPTA/IbHBIM K/TAITAHOM

Boenno-meduyurckuii paxynomem
6 YO «benopycckuii 20cy0apcmeentvlii MEOUUUHCKUTI yHUBepcUmem»',
I'Y «432 opoena KpacHoii 36e30vt 2naeHbiil 60eHHbLIL KTUHUYECKUTI MEOUUUHCKULL YeHmD
Boopyscennovix Cun Pecnybnuxu Benapyco»’

Hseecmmo, umo nayuenmot ¢ 06ycmeopuamuim aopmanvhoim knananom (JAK), 6 mom uucne 6e3 2eMoOUHAMUHECKUX HA-
PyuieHuil Ha Kanaue, CKI0HHbL K PA3GUMUI0 OUNAMAUUY U PACCTOEHUI0 KOPHA U B0CX00AULe20 01MOesd A0PMbL 1O CPABHEHUIO
C IUUAMU COOMBEMCMBYOULe20 603pACA U NONA, UMEWUMU mpexcmeopuamulil aopmanvhuiil knanan (TAK). Huskas npo-
2HOCUMECKAS UEeHHOCHb NPUMEHAEMBLX HA Ce200HAUHUTE 0eHb OLOMAPKEPOS PUCKA PAZBUMUSL OUCCEKUUU A0PMbL 00YCNIABTIU-
8aem Nouck HO6bIX Meno00s OuazHocmuky pannux nposenenuti JJAK-accoyuuposannoti aopmonamuu. Lenvio uccnedosanus
ABUNIACL OUeHKA SNACTUYECKUX c60licme aopmul y nayuenmos ¢ JJAK memodom 08yxmepHOil crexn-mpexume axoxapouozpa-
duu (enepsvie npednoxenHvim Hamu 6 Pecnybnuxe Benapyco 6 kauecmee uHCMpyMeHma oueHKu HYHKYUY aopmot) y nayu-
enmos ¢ [JAK c ounamayueii aopmoi u 6e3 8 cpasHenuu ¢ nayuenmamu ¢ TAK. O6cnedosano 47 nayuenmos (22 nayuenma
¢ JAK, cpednuii sospacm 44 200a; 25 300posvix 006posonvyes, cpedruil 6ospacm 44 200a). Yemarnosneno, 4mo y nauueHmos
c TAK 6 100% cnyuaes umeemcs accOuuUposanHas A0pmonamus, XapaKxmepusyouyascs yéerudeHuem pasmepos KOpHI aop-
Mol HA 6CeX AHAMOMUHECKUX YPOSHAX (NPeUMyULeCBEHHO 6 CUHOMYOYAPHOM 2pebHe), COnposoHOascy 6 Kaxodom Y% cryuae
Junamayueti cmenku aopmol. B kauecmee pannezo mapxepa paseumus JJAK-accoyuuposannoii aopmonamuu ¢ HapyuieHuem
ANACMUUECKUX C60UCINE AOPIbL MONEM CILYH UMb CHUNEHUE 27100abHOU yupKynapHoi dedpopmavuu (9,8 (1,7) % vs 7,64 (3,9) %;
P = 0,01) Ha pone ysenuuenHvLIx nOKAZAMENEN PACHANUMOCIIU U HECHKOCU A0PHIbL.

Knwuesvie cnosa: [lsycmsopuamoiii aopmanvrolli knanau, JJAK-accoyuuposannas aopmonamus, aHespusma aopmol,
068YXMEPHAS CNEKI-MPeKUHe IX0KAPOUOZPAPUS, PACHANKUMOCIID, UHOCKC HECKOCTU.
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EARLY DISTURBANCES ELASTIC PROPERTIES OF THE AORTA AS MARKER
OF AORTOPATII IN PATIENTS WITH BICUSPID AORTIC VALVE

Patients with bicuspid aortic valve (BAV), including without hemodynamic disorders prone to the development of dilatation
and dissection of the root and ascending aorta compared with patients with tricuspid aortic valve. The low prognostic value
of currently used biomarkers of the risk of developing aortic dissection leads to the search for new methods for diagnosing early
manifestations of BAV-associated aortopathy. The aim of the study was to evaluate the elastic properties of the aorta in patients
with BAV using the method of two-dimensional speckle tracking echocardiography (first proposed in the Republic of Belarus
as an instrument for assessing aortic function) in patients with BAV and aortic dilatation and without compared with patients
with tricuspid aortic valve (TAV).

47 patients were examined (22 patients with BAV, mean age 44 years, 25 volunteers, mean age 44 years).

BAV-associated aortopathy was found in 100% of cases, characterized by an increase in aortic root size at all anatomical
levels (mainly in the synotubular junction), accompanied in each case by dilatation of the aortic wall.

As an early marker for the development of BAV-associated aortopathy with a violation of the elastic properties of the aorta,
a reduction in global circular deformation (9.8 (1.7)% vs 7.64 (3.9)%; p = 0.01) against the background of increased indicators
of distensibility and stiffness of the aorta.

Key words: bicuspid aortic valve, BAV-associated aortopathy, aortic aneurysm, two-dimensional speckle-tracking echocar-
diography, distensibility, stiffness index.

CambIX PacnpoCTPaHEHHbIX U FETEPOreHHbIX BPOXAEH-
HbIX MOPOKOB cepala, 3aTparvatowmin npumepHo 0,5-2%
nonyasumMn HaceneHus [36]. TeueHMe GOAE3HWM MOXET cove-
TaTbCs Kak CO 3HAUUTEAbHON AUCOYHKLMEN aOPTAAbHOIO KAa-
naHa (AK) B Buae opMUPOBaHUA CTEHO3a UAU HEAOCTATOYHO-
CTW, TaK U C NATOAOTUEN CTEHKM a0opPThbl, KOTOPAs BKAHOYAET KO-
apKTaumio UAK, HaNpPOTUB, AUAATALMIO @a0PTbl C MOCAEAYOLLUM
dopmupoBaHnem aHeBpuambl B 20-84% cnayqaes.

A BYCTBOpYaTbI aopTaAbHbI KAanaH (AAK) - oAMH 13
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[lo cpaBHEHWIO C NauUMEHTaMW C TPUKYCMUAAABHBLIM
aopTanbHbIM KAanaHom (TAK) naumeHTbl ¢ AAK nmetoT 60Ab-
LMe pa3mMepbl KOPHA aopTbl U BOAee BbICOKYHO CKOPOCTb Npo-
rpPecCUpOBaHUS AMAATaLMKU MPOKCMMAABHOIO OTAEAA BOCXO-
Aflen aopthl [18, 5, 36] ¢ BbICOKOM 4aCTOTOW OCAOXHEHUMI
n B 35% cayyaeB TPeObyoLLUX XUPYPrUYECKOro BMELLATEALCT-
Ba Ha kaanaHe nan aopte. OT1 50% ao 70 % naumeHtam ¢ AAK
BbIMOAHSIETCA MpoTe3anpoBaHne AK B TeueHue XU3HU [28],
a 'y 6onee uem 25% HeObBXOAMMOCTb ONEPATUBHOIO A€UEHMA



Jleuebno-npopunaxmuueckue sonpocv. |JIF

06ycAOBAEHa Pa3BUTUEM aHEBPU3Mbl FPYAHOTO OTAEAA aopThl
(AFOA), pexe eé paccroennewm (PA) [4]. Y 6% naumeHToB ¢ AAK
He NOABEPTLUMXCA ONEPATMBHOMY AEYEHWUIO B TeueHue 5 AeT
MOXHO OXMWAaTb passutue PA Tuna A, a'y 3% — tuna B [9]. Mpu
3TOM, HECMOTPS Ha MPOrpecc XMPypruyeckom TEXHWKK, pas-
BUTME Anccekumn ATOA XxapaKTepusyeTcs BbICOKOW CMEepPTHO-
CTblO M MHTPaAONepaLMOHHOW AETaAbHOCTbIO, HEPEAKO AOCTU-
ratowen 94—100% 1 25% COOTBETCTBEHHO.

MoBbILEHHas UHLMAEHTHOCTb U BbICOKWUI PUCK Pa3BUTUS
XUBHEYTPOXKAIOLLMX OCAOXKHEHUIN Ha GOHE, Kak NPaBUAO, MOA-
HOrO OTCYTCTBMA KAMHUYECKUX NPOABAEHWI, 3a0CTPAET BONPO-
Cbl U3yUYeEHUA Kak U3yyeHuss naTomopdoreHesa, Tak 1 Nomcka
paHHWX NPeANKTOpPOB pa3BuTusa AAK-accoLMMpPOBaHHON aop-
Tonatuu, BbiI6opa ONTUMAaAbHbIX U 0COObIX MOAXOAOB K TAKTUKE
BEAEHMWS, METOAOB NPOdPUAAKTUKM naumeHToB ¢ AAK.

B kauectBe OCHOBHbIX NATOPU3NOAOTUHECKUX MPUUMH
dopmurpoBaHus ATOA paccMmaTpuBatoT 2 TeOpUK: reMoANHaMU-
4eCKyro (yBeAMYeHe AaBAEHWS Ha CTEHKY aopTbl, Bbl3BaHHOE
3KCLEHTPUYECKUMU TYPOYAEHTHBIMM NMOTOKaMK Yepes3 AUCTAa-
cTnyeckuit AK) U reHeTUYeckyto («AedEeKT» COCYAUCTOM CTEHKM).

N3meHeHns mopdorornm AAK npuBOAAT K GOPMUPO-
BaHUIO HeaKCUMaAbHOW TpPaHCBAAbBYASPHOW TypOYAEHTHOM
CTPpyM B KOpHe aopTbl [19]. dopmupoBaHue TypOYAEHTHOro
NnoToKa, HapsAy C APYrMMU reMOAMHaMUYecKuMKn daktopa-
MU (YBEAMYEHWE YyAAPHOro obbema M np.) MOryT OObSACHATbL
natoPpU3MOAOTMYECKME aCcNeKTbl Pa3BUTUA NATOAOTMK aopThl
[13]. Co3paBaemas aHOMaAbHaA OMOMEXaHWKa W pPasAmnu-
Hble NPOdUAM CKOPOCTU KPOBOTOKA NPUBOAAT K HEPaBHOMED-
HOMY pacnpeAeAeHUIO HanpsKeHWs CABUIra B BOCXOAALLEN
aopte. lNpu atom BapuaHTbl popmupoBaHua AAK-accouun-
POBAHHOM aopTONaTUM MOTYT 3aBUCETb Kak OT MOAEKYASIPHO-
reHETUYECKUX OCHOB, TaK U OT MOPHOAOTMUECKUX BapUaHTOB
(MopdOTMNOB) cpalLeHua cTBOPOK AK, B CBA3U C YEM MOXET
NPOCAEXMBATbCA 3HAUMTEAbHAS M3MEHUYMBOCTb U reTePOreH-
HOCTb KAMHWYECKWMX MNPOSBAEHWMI. B nonbitke 06beAUHUTb
N KnaccuduumnpoBaTb BCHO BapuatMBHOCTb AAK-aopTtonatuu,
6bINO MPEANOXKEHO BbIAEAEHWE GEHOTUMOB FPYAHOW aopThl.
B HacTosllee BpemsA, BbIAEAAIOT ABa OCHOBHbIX BapuaHTa
pacwmpeHus CTpykTyp aoptbl Npu AAK B COOTBETCTBUM C Mak-
CMMaAbHbIM AMAMETPOM aopTbl Ha YPOBHE CMHYCOB Banbcanb-
Bbl, B HAAKOPOHAPHOM OTAEAE BOCXOAALLEN aopTbl W/WAU
Ha YPOBHE CHUHOTYOYASPHOIO COEAMHEHUS (LMAMHAPUYECKas
dopMa MAU TYBYAAPHbBIN deHoTUN). B BOAbLIMHCTBE CAyYaeB
BbISIBASIETCA TYOYASIPDHbIA GEHOTUN, OTAMUUTEAbHOW uYepTom
KOTOPOroO ABASIETCA BblABAEHWE KaAbUMHO3a AK y nauueHToB
ctapue 50 AeT (NopobHble M3MeHeHUs pa3BuBatotcs npu TAK
AMLWDb K 65 ropam). K dopmMupoBaHuio TyByAsipHOro GeHoTu-
na yauie BCEro NPUBOAMT CpalleHWe NpaBoOM KOPOHapHOM
U HEKOpOHapHoW cTBOpOK [11]. Hap cMHOTYBYASIpHBIM rpeb-
Hem (CTI) BbIABASIETCA paCLUMPEHUE BOCXOASRLLErO OTAEAA
aopThl C 3KCLEHTPUYECKUM BbICOKOCKOPOCTHbIM, TYpOYAEHT-
HbIM MOTOKOM KPOBMW HanpaBA€HHbIM 0T AAK K BbIMyKAOK MoO-
BEPXHOCTM aopTbl. «KopHeBOM» GpeHoTUN BhiABAseTcs B 15%
CAYYaeB U XxapaKTepusyetca pacluMpeHUeM aopTbl Ha ypoB-
He CWMHYCOB M $MOPO3HOr0 aopPTaAbHOIO KOAbLA, C YacTbiM
BoBAeveHMeM CTI. BbipaxeHHas HecocTosiTeAbHOCTb AK pe-
61OTUPYET y>XKEe B MOAOAOM BO3pacTe Npu NMOAHOM OTCYTCTBUM
06bI3BECTBAEHMA (KaAbLMHO3a) KAanaHa. Pa3BuTMe AaHHOro
deHoTMNa Kak npaBWMAO OOYCAOBAEHO CpallleHWeM MpaBon
1 AEBOW KOPOHaPHOMN CTBOPOK [23].

OAHaKO AOMMHMPYOLWAA POAb FTEMOAMHAMUKK B Pa3Bu-
TUX NATOAOTMM aopTbl Yy naumeHToB ¢ AAK He Halina cBOero
McuyepnbiBaloLLErO MOATBEPXAEHMA. B HacTtofuwlee Bpems
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B 5% CAy4aeB yCTaHOBAEHbI MOAEAW PACLUMPEHNUA BOCXOASLLEN
aopTbl Npu «MHTakTHOM» AAK [16], He 3aBUCALLME OT MOPDOAO-
MKW U GYHKLUMKM KAanaHa, YTo OAHOBPEMEHHO 0OBACHSET U He-
OAHOPOAHOCTbIO deHOoTUNa nopoka cepaua [8]. Kpome Toro,
B nccaepoBaHumn H. Yasuda ¢ coaBt. (2003) BbisBAEHO pas-
BUTWE AMAATaALMKM aopTbl NOcAe npoTe3npoBaHus AK [38], uto
YKa3blBaeT Ha HEAOCTAaTOYHOCTb OAHUX TOABKO reMOAMHaMUYe-
CKUX GaKTOpPOB B 06bACHEHMU naToreHesa AAK-acounmnpoBaH-
HoM aopTonatun. OYUEBMAHO, UTO FrEHETUYECKHU O0BYCAOBAEHHbIE
AedeKTbl BHEKAETOUHOro Matpukca (BKM) npuBoasT K npo-
Leccam NepecTponku KomnapTMeHTa COCYAMCTOM CTEHKE aop-
Tbl, A€A@A €€ U3HAYaAbHO «KOMMPOMETUPOBAHHOW» U YSA3BU-
MOV AN TEMOAMHAMUYECKOW Harpy3ku. CoBpeMeHHbIE rMCTo-
naToAorMyeckne 0CoBeHHOCTM aHeBPU3MAaTUUYECKON CTEHKM
aopTbl y nauneHToB ¢ AAK XapakTepusytoTca CTPYKTYPHbIMK
U3MEHEHUSAMU COEAMHUTEABHOM TKaHW B BMAE KMCTO3HO-Me-
AMAAbHOIO HEKPO3a, BKAOUAKOLWEIO MYKOMAHOE HaKOMAEeHWe
BO BHEKAETOUHOM MaTpukce (mucoid extracellular matrix accu-
mulation, MEMA), bparmeHTaumo BOAOKOH 3AaCTUHa, NoTePIo
AAEP TAAAKOMBbILLIEYHbIMU KAETKaMW, BCAEACTBME YCKOPEH-
HOro anonTto3a KAeTok [21], Toraa kak npu TAK valle nmerot
MECTO MpoLECChl apTepruockaeposa [27]. B ueaom, npea-
CTaBASIETCA AOTMYHBIM, YTO FE€HETUYECKUE U reMOAMHaMuYe-
ckne addEKTopbl UrpatoT CUHEPTMYECKYIO POAb B MaToreHese
AAK-aopTonaTtum.

HeobxoAMMOCTb BHEAPEHUA B KAMHWYECKYIO MPAKTUKY
bGEHOTUNMUECKON KAacCHdUKaLMKM aopTonaTuu, 0bycAOBAEHA
6€e3yCrneLlHOCTbI NOUCKA «YHUKAAbHOTO» LIMPKYAMPYHOLLETO
nporHoctTuyeckoro 6Momapkepa, cnocobHOro npeackasatb
pa3BuTMe B byayuwleM HebAaronpusiTHbIX COObITUIA. BOAb-
lMe HapeXAbl Bo3AaraAMcb Ha Hanboaee 4acTo UCNOAb3Ye-
MbIi Mapkep pucka PA - pa3amep aopTbl, OAHAKO OH MMeeT
cnaboe MPOrHOCTUUYECKOE 3HAUYeHWEe MNP AMaMeTpe aopThbl
40-45 mm [17, 22], a pa3pbiBbl MOTYT MPOUCXOAWUTb NPKU pas-
Mepax 3HaUMTEAbHO HWXe yKasdaHHbIx [2]. Bce 310 npuBeno
K HEOOXOAMMOCTM MOUCKA aAbTEPHATUBHBIX MOAXOAOB: U3yuye-
HUIO MopdpomeTpun [6, 20], reMOAMHAMUYECKMX GaKTOpPOB
[3, 10, 34], mopdoTmnos [35, 12], cKOPOCTH pacLuMpeHus [15]
W napameTpoB PacTsHXMMOCTM aopTbl [4]. Ha ceropHsiwHum
AEHb BbIAIBAEHbl AULLb CAabble MONYAALMOHHbIE CBA3U HEKO-
TOPbIX NapamMeTpoB, KOTOpble He 06AAAAOT MPOrHOCTUYECKOMN
LLEHHOCTbIO AASl OTAEABHO B3ATOr0 NauueHTa.

C yyeTOoM BbILEU3NOXKEHHOIO, B HacTosLlee BPeMSs Be-
AETCA NMOWCK MapKepa pucka, KOTopbli 6bl oTpaxan BCe MHO-
roobpasvie UBMEHEHUI MPOUCXOAALLMX B CTEHKE aopThbl U BCE
60AbLLE UCCAEAOBATENEN CXOAATCA BO MHEHWU, YTO TaKWUM
MapKepoM MOryT cTaTb MokasaTeAu, oTpaxaroline buome-
XaHUKY aopTbl. M3MEHEHUA MWKPOAPXUTEKTYPbI COCYAMCTOM
CTEHKM NPMBOAAT K HapyLIEHUIO BUOMEXaHUUYECKUX CBOMCTB
aopTbl, KOTOPbIE B HOPME ABASIKOTCSH aHU30TPOMHbIMU. Hecmo-
TPSA Ha YCAOBHO CXOAHOE COAEPXaHWE KOAAAreHa v anacTuHa
BbIIBASIIOTCA OYEBUAHbIE BMOMEXaAHUYECKUE U CTPYKTYPHbIE
pas3AMuYMA NPU CPaBHEHUM XapaKTEPUCTUK aOpPTaAbHOM CTEH-
kn npu AAK n TAK. B paae mccarepoBaHWA OTMEYEHO, YTo
yBEAMYEHUE XECTKOCTU COCYAUCTOM CTEHKM MPEALIECTBOBAAO
YBEAMYEHUIO pasMepa aHeBPM3Mbl, TEM caMbiM Oblra Npea-
AOXEHa rMnoTesa, UYTo XEeCTKOCTb MOXET BbICTyNaTb B KayecT-
BE paHHero CTapToBOro ¢akropa pacnasa anactMHa u pocta
aHeBpu3Mmbl [33]. [TokasaTteAn pacTaXMMOCTU B MONEPEUYHOM
M NPOAOABHOM HanpaBAEHUSIX BbIlLE B XMPYpPruyeckux obpas-
uax aHeBpmMamatuyeckoro ydactka npu AAK [32], Toraa kak
rokasaTtenb CONPOTUBAEHMA Ha pa3pblB CTEHKW aoPTbl B CPaB-
HeHun ¢ TAK Huxe [31].
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B HacTofllee Bpems 3anacTUUYecKWe CBOWCTBA aopTbl
MOXHO OLEHMBaTb HEMOCPEACTBEHHO C MOMOLLbIO PA3AMYHbIX
METOAOB BM3yaAu3auun. lNepBble KOAMYECTBEHHbIE A@HHble
0 B1omexaHUUYEeCKMX CBOWCTBAX aopTbl ObIAM MOAYYEHbI C UC-
NOAb30BAHWEM KOMMbIOTEPHOM Tomorpadun. B nocaepyto-
em 6aaropapa AaHHbIM, MOAYUYEHHbIM B PE3YALTATE UCMOAb-
30BaHuns MPT, yaaAOCb yCTAHOBWTb, YTO COKPATMMOCTb COCY-
AMCTOM CTEHKWM MOCTEMEHHO CHWXAETCs C BO3pPacTOM Aaxe
6e3 Hanmumns CC3. Ixokapanorpadus (IxoKl) sBasetca Ha-
nbonee 4acTo UCMOAb3YEMbIM MHCTPYMEHTAAbHbIM METOAOM
OLEHKM 3AACTUUYECKMX CBOWCTB: pacTshxmMmocTb (DIS), nHaekc
XecTkocTu (Sl) aopTtbl. YunuTbiBasas MaAOM3yYEeHHOCTb BUoMe-
XaHUKWM aopTbl U BbICOKYID MEAMKO-COLMANAbHYIO 3HAUYMMOCTb
Npo6AEMbI, C LEAbIO YTOUHEHUS PAaHHUX MAPKEPOB Pa3BUTUSA
AAK-accouMnMpoBaHHOM aopTonaThn, NPEACTaBASIET UHTEPEC
OLEHKa 3NaCTUYECKUX CBOMCTB aopThbl C NPUMEHEHUEM TAKOTO
HOBOrO METOAA, Kak CMEKA-TPEKMHI axokapanorpadun (CTI).
PaHee Hamu 6bIA pa3paboTaH M NPUMEHEH B KAUHWKE HOBbIV
MEeTOA HeUHBa3WBHOM IXOKI-BM3yaAM3aLMK U OLEHKMU OCHOB-
HbIX AECKPMNTOPOB (OT AaT. descriptor «onucbiBatoLwuin») 61o-
MexaHMYeCKUX CBOMCTB aopTbl HA OCHOBE MPUHLMMA OLEHKM
6UOMEXaHWKM MUOKAPAA C PacyeToM robanbHOM LMPKYASP-
Hon pedopmaumn (TLUA) [2].

B 3apaun MccaepoBaHMA BXOAMAM OLIEHKA U XapaKTepu-
CTWKa pa3MepoB aopTbl C U3yYeHHeM BUOMEXaHUYECKUX MO-
KasaTenel COCYAMCTOM CTEHKM (PacCTSXXMMOCTU, XECTKOCTU
N TAOBAAbHOM LIMPKYASIPHOM AedopMaLIMK), X OTAUYUTEABHbIE
CpaBHUTEAbHbIE XapaKTepucTnku B rpynne ¢ AAK ¢ Hopmanb-
HOM M aHeBpPU3MaTUUYECKU pacLUMPEHHON aopTOM.

Martepuan u metoabl. VMiccaepoBaHre ABASIAOCh OAHOMO-
MEHTHbIM MO TUMY «CAYYal—KOHTPOAb», C MPUMEHEHUEM Ha-
npaBAeHHoro otbopa nauneHToB ¢ AAK. ObcaepoBaHo 47 na-
LUMEHTOB, OCHOBHYIO Tpymnny KOTOPbIX COCTaBUAM 22 naumeHTa
¢ AAK (M 7 nauMeHTOB C AUAATaLMEN TPYAHOW aopTbl — MOATPYM-
na ¢ AAK-accouuMnMpoBaHHOM aopTonaTtuemn), rpynny KOHT-
poas — 25 3p0poBbIX A0BPOBOAbLEB B Bo3pacte oT 18
7O 45 AeT. KAMHMYECKas XxapaKTepUCTMKa NauueHTOB MpeA-
ctaBreHa B Tabavue 1. BceM WCMbITyeMblIM  BbIMOAHEHO
9x0KC-UccaepoBaHKE MO CTAHAAPTHOMY MPOTOKOAY Ha 060py-
poBaHuu Vivid 9 (GE).

YacTblo CTaHA@PTHOrO NPOTOKOAA YABTPa3BYKOBOIO UCCAE-
AOBaHUSI Bbina OLEHKA AMACTOAMYECKOM QYHKLMU: € — MaKCK-
MaAbHbIE CKOPOCTU PaHHEro AMACTOAMYECKOTrO ABUXEHWSI KO-
Ael (cv/c) - e , M e ;a - MAaKCUMaAbHbIE CKOPOCTH MO3AHETO
AVaCTOAMYECKOTO ABUXEHUSA KoAel, (cMm/c) - a ,auna_;ivrt -
BPeEMS WM30BOAIOMETPUYECKOTO MUOKaPAMAAbHOIO paccAa-
6AeHUs (MC) (OT KOHLLA NUKa S A0 Hayana Nuka - ivrt, nivrt .

Bnepsble B Pecnybanke Benapycb npeanOXeHa W Bbl-
noAHeHa AByxmepHasi CTO BOCXOAALLEN aopTbl B KayecTBe
WHCTPYMEHTa OUeHKU O YHKUMKM aopTbl. AByxmepHas CTO
NO3BOASIET U3MEPATb AePOopMaLMi0 aopTbl NMyTeM 3axBaTa
NOCAEAOBATEABHOCTU LMOPOBLIX M3006paxeHWn B TeuyeHue
CEPAEYHOTO LMKAA, C TEM MPENMYLLECTBOM, YTO OHa He 3aBu-
CWT OT yrA@ U AMLLEHA HEeAOoCTaTKoB AonAeporpadpmu. OueHka
FUA aopTbl paccuMTbiBaAacb Ha NPOrpamMMHOM KOMMAEKCE
(EchoPAC GE). NpousBoamAach 3anncb KMHOMETAM TPEX cep-
AEYHBIX LUMKAOB (4acToTa KappoB — 70 KappOB B CEKYHAY)
13 napacTepHaAbHOro AOCTyMNa No KOPOTKOW ocu. B aBTomaTtu-
UYEeCKOM pexmme NPoBeAEH BbIOOP CEFMEHTOB AASI OTCAEXMBA-
HUSA; B CAyYae MAOXOM BU3yaAU3aLMKU C UX PYYHON KOPPEKTU-
POBKOW UAW UCKAKOYEHUSI U3 aHaAM3a.

OueHka xecTkocTu (Sl) aopTbl onNpeaeAsinaCb MO CAEAY-
touLen dopmyne:
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Sl =In (CAA/ AAA) / [(AoS - AoD) / AoD]),

rae AoD 1 AoS - 3TO AMACTOAMUYECKUIN U CUCTOAMYECKUI AM-
amMeTpbl aopTbl, COOTBETCTBEHHO, U CAA 1 AAA - CUCTOAMYE-
CKOE U AMACTOAMUYECKOE apTepUaAbHOE AaBAEHWE, U3MEPEH-
HOe nepea HauaAOM UCCAEAOBaHMS.

PactsaxeHune aoptbl (DIS) paccuntbiBann no Gopmyne:

DIS = (AoS - AoD) / AoD (PP)] (10-6 cm? AuH™?),

rae NyAbCOBOE AaBAeHMWe (PP) paccuuTbiBaAOCh Kak MaTema-
TMyeckas pasHuua mexay CAA n AAA.

AAs BeprdUKaLMM OTKAOHEHMS Pa3MepOB aopTbl OT HOpP-
Mbl UCMOAb30BAAU Z — KPUTEPUI, PacCUUTbIBAEMbINA MO CAe-
AytoLLen dopmyae:

z=(OP(A)A - AAA)/SE,

rae ®P(A)A - dakTnyeckumn pasmep (anametp) aoptobl, AAA -
AOAXHbBIVM AMameTp aopThl, SE ctaHpapTHas owmnbka cpeaHe-
ro. AAA paccuntaH no mopenn R. B. Devereux (2012 r.) [14].

Pasmepbl KOpHS aopTbl U3MEPSAUCH U3 MapacTepHanb-
HOWM NO3MLMKU NO AAMHHOM OCHU (C UCMOAb3OBAHMEM MOAXOAA
«OT NepeAHero Kpaa A0 nepepHero kpas» (leading edge-to-
leading edge)) Ha ypoBHAX: 1 — ¢GMOPO3HOro KOAbLLA aopTanb-
Horo kaanaH (PK AK), 2 — cuHycoB BanbcanbBbl, 3 — CUHOTY-
6yAIPHOTO COeAUHEHUS, 4 — TyByAsipHOM YacTh (MPOKCUMaAb-
HOr0 OTAEAA) BOCXOASILLEN aopThl. M3mepeHue anametpa OK
AK NpoBOAMAM MO METOAMKE «OT BHYTPEHHErO Kpas — AO BHY-
TpeHHero kpas» (inner edge-to-inner edge) BO Bpemsa CUCTO-
Abl, B A€BOW NapacTtepHaAbHOM NO3WULIMK NO AAMHHOM OCM.

PacwunpeHne aopTbl ycTaHaBAMBAAM NPU YBEAUYEHUU AU-
ameTpa KopHs aopTbl > 40 MM 1 > 37 MM TYOYASPHOTO OTAEAA
BOCXOAfILLEN a0PTbl BHE 3@aBUCMMOCTHM OT NAOLLLAAM MOBEPXHO-
cTu Tena [25, 26]. [7] [37]. YunTbiBaa HEONPEAENEHHOCTb B A€-
GUHMLMKM AMAATALLMM @a0PTbl, KOTOPas Kak Hecneunbuyeckui
TEPMUH MOXET BKAKOUATb B CeOS Kak 3KTa3uto, Tak 1 aHEBPU3-
MaTUYECKYHO TpaHCHOPMaLMIO, COTAACHO COBPEMEHHBIM MEX-
AYHAPOAHbIM AOrOBOPEHHOCTSIM apTePUAAbHYIO aHEBPU3MY
pacueHvnBann kak 50%-Hoe yBeAMuyeHre pasmepa AameTpa
aopTbl MO CPABHEHUIO C AOAXKHbBIM [24]. OpAHaKO B HalIEeM MC-
CAEAOBaHWM TAKMX MALMEHTOB HE OTMEYAAOCH.

Kputepmn UCKAOUEHUS: NaUMeHTbl ¢ MHOEKLMOHHbIM 3H-
AOKAPAMTOM, OCTPOW PEBMATUYECKOM AMXOPAAKON U AUCCEK-
uMen aopTbl, XPOHMYECKOMW CEPAEYHOM HEAOCTAaTOYHOCTbIO,
apTepuanbHON TMNepTeH3NEN, BOCMAAUTEABHLIMU U AEreHe-
paTvBHbIMU 3a60AEBaHMAMM a0PTbl, HOBOOOPA30BAHWAMM.

[oAyyYeHHble AaHHbIE aHAAM3UPOBAAUCH C UCMOAbL30BaHU-
€M NporpamMmMHOro naketa npukAaAHblx nporpamm STATISTICA
(Statsoft Inc., CLWA, Bepcua 10.0). AaHHble B Tabauuax
B CAyYae HOPMaAbHOrO pacnpeAeneHUsa NPeACTaBAEeHbl B BU-
ae M(CO), rae M - cpepHee apudmMeTUUYECKOe 3HaAYeHue,
CO - cTaHAapTHOE OTKAOHEHME. AN MOATBEPXAEHMA TnnoTe-
3bl O HAAMUYMKU PABAMYUI MEXAY ABYMSI HE3ABUCHMMbIMU Bbl-
60pKaMKn UCMOAb30BAACA ABYXBbIOOPOUHbIM TeCT CTblOAEHTA
(Np1 HOpMaAbHOM pacnpeAeneHun BeAnuurH). OueHka B3au-
MOCBSI3M NPU3HAKOB NPOBOAMAACH MPWU MOMOLLU KOPPEAALH-
OHHOro aHaAM3a C NOMOLLBIO MeToAa MMpcoHa (Mpy HOpManb-
HOM pacnpeAeneHr NPU3HAKOB) U C MOMOLLbIO MeToaa Cnup-
MeHa (B CAyyae HECOOTBETCTBUS pacrnpeAereHUs U3yyaeMbix
AAHHbIX HOPMAAbHOMY 3aKOHY).

Pe3syabTaTbl U 06cy)XXpeHue. Mccaepyemble rpynnbl
6bIAM COMOCTaBKMMbl MO BO3PAcTy U MOAY. C LEAbIO UCKAIOYE-
HUSI BAUSIHUS TEMOAMHAMMUYECKUX 0COBEHHOCTEN Ha Buome-
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XaHUYECKME CBOWCTBA COCYAMCTOM CTEHKM ObINO MPOBEAEHO
cpaBHeHWe nokasatenen CAA (CMCTOAMYECKOE apTepuanbHoe
paBaeHne) u AAA (AMacTtoamyeckoe apTepuanbHOE AaBAEHME).
Mpu n3yyeHnn ykasaHHbIX NnapaMmeTpoB reMOAMHAMUKK B UC-
CAEAYEMbIX FPYNMNax pasAnumnii He oTMeueHo (Taba. 1).

Tabanua 1. OCHOBHbIE XapaKTEPUCTUKU
UccAeAyeMbIX KAMHUYECKUX rpynn
W CpaBHUTEAbHasA OLEeHKa 0C06eHHOoCcTel reMoOAMHAMUKHU

MNoka3zaTenb KowTpone, n = 25 AAK, n =22 t-KpuTepui, p
cpeaHee (CO) cpeaHee (CO)
BospacT, roabl 44,7(6,4) 44,5 (8,9) 0,07, p=0,94
Mon, m 39 (86,6%) 40 (85%) p=0,83
nnT, m? 1,59 (0,19) 1,57 (0,16) 0,52;p=0,6
CAA, Mm pT.cT. | 122,7 (14,9) 117,3 (18,0) 1,1;,p=0,27
AAA, MM pT. CT. 75,34 (8,2) 75,36 (11,8) | 0,007; p=0,99

MpumeyaHue:MNMNT - nrowasb NOBEPXHOCTU Tena, CAA -
CUCTOAMYECKOE apTepuanbHoe pAaBaeHue, AAA - AnacToAMUecKoe ap-
TepuanbHOE AaBAEHUE.

Mpur oueHKe HaCOCHOM GYHKLIMM AEBOTO XEAYAOUKa (onpe-
AeneHnem OB) ycTaHOBAEHO, YTO HU B OAHOM U3 rpymnn OHa AO-
CTOBEPHO HE MEeHAAaCh, COXPAHAACH B NPeAeAax HOPMaAbHbIX
BEAUYMH. pK oLEeHKe NokasaTenen AUacTOAMYECKON QYHKLMU
AEBOT0 W NPaBOro XeAyAOUYKOB Y rpynmbl MPaKTUYECKHU 3A0PO-
BbIX AML, M Yy NauneHToB ¢ AAK MeToAOM UMNYABCHOBOAHOBOTO
TKAHEBOrO AOMAEPOBCKOIO MCCAEAOBAHUA KOAEL, MWUTPaAb-
HOro W TPUKYCMUAAABHOTO KAAMaHOB ObIAM MOAYUYEHbI CAEAY-
toLMe pesyAbTaThbl, MPeACTaBAEHHbIE B TabA. 2.

Tabanua 2 AEMOHCTPMPYET, YTO NMOoKa3aTeAU AUaCTOAMUYe-
CKOTO ABWXEHWA GUOPO3HBbIX KOAEL, U MokasaTeAb ivrt B uc-
CAEAYEMBbIX Tpynnax He OTAMYAAUCb U HaXxOAWMAUCH Npepenax
HOPMaAbHbIX 3HAYEHWI. AnacToamyeckas AMCOYHKLUSA AEBOTO
XEeAyAOUKa y 06CAeAOBaHHbIX HaMW TPynmn, UCXOAS M3 napa-
METPOB TPAHCMUTPAAbHOIO AMACTOAMYECKOIO NMOTOKA He MOA-
TBEPXKAEHA.

OpurnHanbHble HAyYHbIE ITYOIMKAIIN DA g

Pasmepbl pAvameTpoB aopTbl Ha ypoBHe OK AK, CUHy-
coB Banbcanbsbl, CTI 1 BOCXOASILLETO OTAEAA B KOHTPOABHOM
M OCHOBHOMW rpynnax HaxoAMAUCb B Npeaenax AMana3oHa Hop-
MaTMBHbIX BEAMYMH. BmecTe ¢ TemM y naumMeHTOB OCHOBHOM
rpynnbl ¢ AAK (n = 22) pa3mepbl AMameTpa aopTbl Ha YpOB-
He CWMHYCOB BanbcaAbBbl, CUHOTYOYAAPHOIO M BOCXOAALLENO
oTAeAa aopTbl 3HAYMMO NPEBbIWAAM 3HAYEHUSA B KOHTPOAb-
HoM rpynne (t = 3,18, p = 0,002; t = 2,68, p = 0,01; t = 3,39,
p = 0,001 cOOTBETCTBEHHO), UTO YKa3blBAE€T Ha HaAMuKWe ac-
coummpoBaHHoM aopTonatiuu npu AAK yxe B MOAOAOM BO3pa-
cTe: [Mpun aTOM, CAeAYET OTMETUTb, UTO B 28% CAyYaeB (n = 7) pas-
Mepbl AnameTpa aopTbl npu AAK npesbiwanm 40 MM (B KOpHe
aopTbl) U 36 MM Ha ypoBHe CTI, ykasbiBaa ¢opMUpoBaHUE
M HaAMuMEe AMAATaLMKM aopTbl B MOAOAOM Bo3pacte (Me BO3-
pacta 36 AeT [22 roaa; 40 neT ).

lMokasaTeAnb XECTKOCTM aopTbl Yy MNaUMEHTOB OCHOBHOW
rpynnbl ¢ AAK 6bIA Bbllle MO CPaBHEHWIO C KOHTPOAbHOWM
rpynnoi (t = 3,5, p = 0,001), B TO BpeMsl Kak pacTsXMMOCTb
n TUA HanpoTuB BbiAM CHUXEHbI (t = 2,39, p = 0,02; t = 2,48,
p = 0,01 cOOTBETCTBEHHO), UTO YKa3blBAET HA CHUXEHWE 3Aa-
CTUYECKUX CBOMCTB CTEHKM aopTbl Yy naumeHtoB ¢ AAK Ha
BCEX YPOBHSAX M3MepeHus (Taba. 2). Takum o0b6pa3om U3MeHe-
HUSA COCYAMCTOM CTEHKW, COMPOBOXAAOLWMECHA MOBbILLEHWEM
XECTKOCTU aopTbl, MOTYT 6bITb BbiiBAEHbI MeTopoM CT3. Co-
OTBETCTBEHHO ObiAa yCTaHOBAE€HaA chabaf KoOppeArLMOHHas
B3aMMOCBA3b MEXAY XECTKOCTbO M AMAMETPOM aopTbl Ha
ypOBHe cuHycoB Banbcanbsbl r = 0,46, p = 0,007; Bocxoaq-
wero otaena aoptbl r = 0,48, p = 0,004 n ymepeHHasa Kop-
pensiLMOHHan 3aBUCUMOCTb MEXAY XECTKOCTBIO U AUaMETPOM
aopTbl Ha ypOBHE CHUHOTYOYAIpPHOro coeapuHedus, r = 0,61
n p < 0,05. BbiABAEHHbIE 3aKOHOMEPHOCTM MOATBEPXAAIOT
NPU3HAHHOE NMOAOXEHHWE 0 ToM, 4To Npm AAK CyLLLeCcTBEHHO Me-
HSAeTCA HOopManbHas GU3MONOTMUECKAs PeaKkLMsa COCYAMCTOM
CTEHKM Ha reMoAMHaMUYECKYO Harpysky. Hekotopoe Bpewms,
AaHHbIA GEeHOMEH CONPOBOXAAETCA peakumen dprusnmonormye-
CKOM apanTaumu ¢ pasBuTMEM GUMOPO3a COCYAMCTON CTEHKM
N YBEAMYEHWEM €€ XEeCTKOCTU. OAHAKO AAMTEABHO Tekyllee

Tabauua 2. OcHoBHbIe nokasatean IxoKI uccaeayembix rpynn

KoHTpOoAb, N = 25 AAK, n =22 t-KPUTEPMH, P
cpeaHee (CO) cpeaHee (CO)

OB, % 63,7 (4,8) 61,05 (5,6) 1,77, p =0,08
E/A 0,75 (0,49) 1,04 (0,23) 0,8,p=0,15
DT 170 (18) 172 (19) 0,5,p=0,1
e, cm/c 17,0 (14,3-20,0) 16,8 (14,6-19,0) p=0,09
e, cv/c 18,0 (17,0-20,3) 17,5 (16,0-18,8) p=0,18
a,, cm/c 8,0 (6,8-8,2) 7,8 (6,8-7,2) p=0,23
a, cv/c 11,0 (8,7-13,0) 10,4 (9,7-12,0) p=0,07
ivrt, mc 50,5 (44,2-61,5) 50,0 (44,0-60,0) p=0,32
lvrt, mc 74,0 (70,5-92,8) 72,0 (69,5-88,4) p=0,1
®UbPO3HOE KOALLIO, MM 31,6 (4,4) 30,8 (3,5) 0,7,p=0,1
CuHycbl BanbcanbBbl, MM 27,4 (4,4) 31,54,1) 3,18, p = 0,002
CUHOTYBYASIpHOE COEAMHEHME, MM 26,1 (3,97) 29,7 (5,38) 2,68, p=0,01
BoCxoASLLMIA OTAEA, MM 29,1 (3,1) 34,5 (7,1) 3,39, p=0,001
Pactsxxumoctb, 10°¢ cm? auH* (DIS) 13,6 (5,5) 9,8 (5,3) 2,39, p=0,02
XecTkocTb, ea. (SI) 4,8 (1,9) 9,5 (6,4) 3,5, p=0,001
fhnobanbHas uupkyaapHaa aedopmanms, % (TLA) 9,8 (1,7) 7,64 (3,9) 2,48,p=0,01

MpumeuaHwue: ®B - dppakuun Boibpoca, E/A - OTHOLIEHWE MaKCUMaAbHON CKOPOCTM NOTOKa KPOBM B pady ObICTPOro HanmoAHEHUSA
K MakCUMaAbHOM CKOPOCTM NOTOKA B CUCTOAY NPEACEPAMIA, € — MaKCUMaAbHbIE CKOPOCTU PaHHEr0 AMACTOAMUYECKOTO ABUXEHUA KOAELL, @ — Mak-
CHMMaAbHble CKOPOCTH MO3AHETO AMACTOAMYECKOTO ABUXEHWSA KOAEL, ivrt - BpeMs M30BOAIOMETPUYECKOTO MUOKApPAMAAbHOTO paccaabaeHus,
DT - Bpems 3amMeANeHUA KPOBOTOKa PaHHEro Anactoanyeckoro HanoaHeHnusa AX, DIS - distensibility, S| - stiffness index.
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COCTOSIHWE M3BLITOUHOrO HAaNPSAXEHUSA COCYAUCTON CTEHKM MO-
XET NPUBOAUTbL K HapyLUEHWIO apanTalMOHHbIX CBOMCTB CTEH-
KM aopTbl U GOPMUPOBAHUIO AMAATALMK, YTO U HaBAOAAAOCH
B HalleM UCCAEAOBAHWUM Y KaXXAOro YETBEPTOro nauneHTa.

[peaCTaBASET MHTEPEC BHYTPUIPYnNmnoBOE CpaBHEHUE
nokasaTtenen xecTkocTtu, FUA y nauMeHToB OCHOBHOW rpynnbl
B 3aBMCMMOCTU OT HaAMuKs accoummpoBaHHon ¢ AAK annaTta-
UMK aopTbl. B noarpynne nauneHtoB ¢ AAK-accoummpoBaHHOM
aopTonaTtven BbISBAEHO yBEAMYEHUE XecTKocTh - 16,3 (13)
npotus 6,12 (4,2) noarpynnbl nauveHtoB ¢ AAK 6e3 paclum-
peHus (p = 0,05), Toraa kak LA, HanpoTuB, bbina CHUXEHA —
7,14 (2,9%) npotus 8,6 (3,3%) cootBeTCcTBEHHO (p = 0,02). Mo-
KazateAun pacTsxxumocTtu (DIS) B uccanepyeMblx NOArpynnax He
UMEAU CTaTUCTUYECKU 3HAUMMbIX pasanumnit (p > 0,05). Takum
06pa3om, OTMEYaeTCs TEHAEHUMA HapacTaHWa nokasaTeAs
XECTKOCTU B rpynne nauneHtoB ¢ AAK 6e3 auaataumm U Mak-
CMMaAbHbIMK 3HaYyeHMAMMU Yy naumeHToB ¢ AAK-accoummnpo-
BaHHOMW-aopTonaT1en ¢ nauneHTamu rpynnbl ¢ TAK.

PasaeneHne naumeHtoB ¢ AAK-aopTonatuein no «Mmopoo-
TMNam» pacliupeHnss aopTbl U3-3a HEOOALLLOIO obbema Bbl-
H6OPKK HE NPEACTABAAAOCH BO3MOXHbIM.

06¢cyxapeHue. MepBble CBUAETEABCTBA O HapyLIEHMAX
9NaCTUYECKUX CBOMCTB aoOpTbl B BUAE CHUXKEHUSI PaCTAXMMO-
CTV ¥ MOBBILLEHWA XECTKOCTH Y nauneHToB ¢ AAK BbiAv MOAY-
yeHbl Nistri S. U Oulego-Erroz M. ¢ coaBr. [30]. B nocaeayto-
LLLEM C MCMOAb30BaHUEM TexHoAorMK 2D-STE, npumeHaemon
paHee UCKAKOUYUTEABHO ANl OLLEHKW COKPaATUMOCTU MUOKapAa,
6bINO MPOAEMOHCTPUPOBAHO CHUXeHWe LA cTeHku 6prow-
HOWM aopTbl Kak y MOXMUAbIX, TaK U y MALMEHTOB C aHEBPU3MOW
6proLHOro otaeAa aopThl [1]. YuntbiBas, U3BECTHbIN GaKT, uTo
B CTEHKe aopThl y nauneHToB ¢ AAK Takxe, Kak u npu atepo-
CKAEPO3E, HO C ONMPEeAENEHHON CNEeLUPUUHOCTBIO, MPOUCXOAAT
npoLuecchbl PEMOAEAMPOBAHKWSA, HaMK BbIAK YOEAUTEABHO NPEA-
CTaBAEHbl U M3yyeHbl NokasaTtean 2D-STE, oTpaxatowme Ha-
pyLUEHWE COCYAMCTOM 3AACTUYHOCTU. Ha OCHOBE OLEHKM 3Aa-
CTUYECKUX CBOWCTB aopTbl C MPUMEHEHWEM HOBOrO METoAa
CT3 Hamu yctaHoBAeHO (p < 0,05), uto «BrioMexaHuueckne»
nokKasaTeAu COCYAMCTOW CTEHKW, TaKMe Kak PacTSXMUMOCTb,
XECTKOCTb U rAobanbHan UMPKYyAsipHas AedopmMauma MMeroT
OTAMYUTEAbHbIE XapakTepucTnku B rpynne ¢ AAK 1, ocobeHHo,
npu Haavumy B rpynne ¢ AAK aHeBpU3MaTUUECKON «TpaHC-
dopmaumm» COCyAUCTON CTEHKW. Kak 0ka3anoch, B MOArpynne
nauneHToB ¢ AAK-accoumMMpoBaHHOM aopTonaTen XeCTKOCTb
6blAa 3HAUYMTEABHO Bbille, Yem B noarpynne AAK 6e3 avaata-
unn (16,3 (13) npotus 6,12 (4,2)), F'UA, HanpoTMB, HbiAa CHU-
xeHa (7,14 (2,9%) npotus 8,6 (3,3%)) p = 0,05.

AHaTOMUYECKUE UBMEHEHUSA CTEHKU aopTbl, 0BOYCAOBAEH-
Hble AMCOaNaHCOM BHEKAETOYHOTO MATPUKCa, MOXHO OAHO3-
HAYHO CuMTaTb, ABASKOTCA MOCAEAHUM MO3AHWM dnUbeHoMme-
HOM MpeALIEeCTBYOWMM GOPMUPOBaHNIO aHEBPM3MbI. Ha ce-
FOAHSILLHWI AEHb PAHHEE UX BbIIBAEHUE «CTaHAAPTHbIMU 3X0-
KapAanorpadruueckMMmn MHCTPYMEeHTaMm» 6bIA0 HEBO3MOXHO.
TOAbKO C MOMOLLbIO BOAEE CAOXKHbBIX METOAOB, TakMX Kak KT,
MPT, CT3 cTana AOCTYNHOM oLeHKa BUOMeXaHUUYEeCKUX NMoKa-
3aTenei. Bbicokasi CTOMMOCTb U OrpaHUYeHHas AOCTYMHOCTb
MPT - BM3yaau3auuun ABAAIOTCA HEAOCTATKaMU TEXHOAOTUM
AN BCECTOPOHHErO NPUMEHEHMUS, Toraa kak CTO WKMpPOKOo Ao-
CTYMHbINA, OTHOCUTEABHO HEAOPOroi BapWaHT AAA M3yyeHUs
6UOMeEXaHUUYECKNX CBOMCTB.

Takum o6pa3oM, B HalleM WCCAEAOBAHUM MPOAEMOH-
CTPUPOBaAHO, 4To CTO MOXET 3IGDEKTUBHO NPUMEHATLCH AAA
OLEHKM COKPATUMOCTK aopThl Y naumueHToB ¢ AAK-aopTonaTven
Ha paHHMX 3Tanax AMarHOCTUKK yKa3aHHOM NaToAOT UM,
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BbiBOADI

1. AAK-accoummpoBaHHas aopTonatmnsa BO BCEX CAyYasx
XapaKTepuayeTcs OTHOCUTEAbHbLIM YBEAUYEHWEM PA3MEPOB KOp-
HSl @0PTbl HA BCEX aHATOMMUYECKMX YPOBHSX, BKAOUAA MPOKCH-
MaAbHYIO (CUHOTYOYASIDHYHO) YacTb BOCXOASILLLErO OTAEAA aopThl
B CpaBHEHUW C naumeHTamu ¢ TAK, conpoBOXAAsCb B KaXXAOM
/4 cAyYae aHEBPU3MATUYECKON TpaHCPOPMaLIMEN CTEHKM aopThbl.

2. Aopronatusa npu AAK nposiBaseTcst TeHaeHuuen (p > 0,05)
K CHUXEHWIO TAOBaAbHOM LIMPKYASIPHOM pedopMaLnu, onpeae-
ASIEMOW METOAOM CMEKA-TPEKMHI aXOKapAMorpadmu, a Takxe
CONPOBOXAAETCA M3MEHEHMEM MoKa3aTener PacTAXUMOCTH
N XKECTKOCTW aopThbl, yKa3blBas Ha HapyLEeHUss dAaCTUYECKMX
CBOWCTB COCYAMCTOMN CTEHKU. [IpUMEHEHWe CTaHAaPTHOro Npo-
TOKOA@ 3XOKapamorpaduu y naupeHtoB ¢ AAK He no3BoAsieT
BbIIBUTb NMPEAUKTOPbI Pa3BUTUA aHEBPU3MATUUECKOM TpaHC-
dopMaumto, AMb NpumMeHeHne CTO penaeT BO3MOXHbIM AU-
arHOCTUKY A@HHbIX UBMEHEHUI eLLe Ha 3Tane AOKAUHUYECKUX
NPOSIBAEHWI (HOPMAAbHBIX pa3mepax).

3. Mpu HaAMUMK AMA@TALMKU COCYAMCTOM CTEHKM 3aKOHO-
MepHO oTMeyaeTcsa aoctoBepHoe (p < 0,01) cHuxeHue UTA,
B CBfI3W C YEM, METOA CMEKA-TPEKUHI 3XOKapAMOrpadumn mo-
XET MCNOAb30BATbCH B KAYECTBE PAHHEro Mapkepa pasBuTUA
AAK-accouMnMpoBaHHOM aopTonaTuu.
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