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MeTa — OLHUTI MOX/IMBOCTI KOMM/IEKCHOIO 3aCTOCYBaHHA HEIHBA3MBHMX METO/IB YNbTPa3BYKOBOrO AOCAIAKeHHS (Y3 ) (KinbKiCHOT cTeaToMeTpi
Ta AABOBVIMIPHOT 3CyBHOXBWIBOBOI enactorpadil — 2D-SWE) y BUABNEHHI Ta CTaAlloBaHHI CTeatosy i (hibpo3y NeuiHKM Y BariTHUX XIHOK i3 kKapaiome-
TaOONIYHUMY YNHHVKAMM PU3VKY 19 ONTUMI3aLIT PaHHBOTO CKPUHIHMY MeTabo/1i4HO acoLinoBaHOl CTeaToTMYHOI XBOPOOK nedinku (MACXI) B aky-
LePCbKI NpakTuL.

Marepianum i meToaun. [1poBeeHO KOMM/IEKCHE OOCTEXEHHS 76 BariTHUX XIHOK y Apyrii NonosuHi rectaull. [MauieHToK NoaineHo Ha ABl rpynu:
| (ocHOBHa) rpyna — 46 BaritTH1Mx 3 0OTSHKEHNUM COMATUYHUM aHaMHE30M (OXKMPIHHSA, LIYKPOBUWIA AlabGeT 2-ro T1ny, rectauiiHuii LlyKposwii aiaber, ri-
nepToHIYHa XBOPOOa, npeeknamncig, aucninigemis); Il (koHTposbHa) rpyna — 30 300pOBUX XIHOK i3 (i3ioNorivyHmM nepebiroM BaritHoCT. JocnigxeH-
HA 3M4IMCHEHO Ha Y/1bTPa3BYKOBOMY anapati «Samsung Medison V7» i3 3aCTOCYBaHHAM IHHOBALIAHWUX TEXHOMOT I KifIbKICHOTO OLIHIOBAHHA CTEaTo3Y
(QUS) 3a nokasHuKamm TKaHHHOro 3racaHHd (TA), TKaHHHOro po3citoBanHs (TSI) i BiacoTKa XMpoBOT hpakLil, @ TAKOX XOPCTKOCTI NapeHxiMu 3a
nonomoroto 2D-SWE (S-Shearwave Imaging) i3 BU3HadeHHsM ctaairt hibpo3y 3a wkanoo METAVIR.

Pe3ynbTtaTtin. 33 10MNOMOron 381M4ariHoro Y31y B-pexumi BUSBNEHO HU3bKY YyTVBICTb, HE BUABMBLUM NaToNorily 23,9% nauieHTOK OCHOBHOI
rpynu. HaToMicTb 3a AaHumu cteatoMeTpily BCix 46 BariTHVX | rpynv BeprntikoBaHO CTeatos nerkoro ctynetxs (S1). 3a gonomoroto enacrorpadil
(2D-SWE) Ha Tni cTeaTosy B 71,8% (33 0CcO06M) OCHOBHOT rpyni BUABNEHO (PIOpo3 | cTyneHd, v 13,0% (6 oci6) — icpos Il ctyners, a y 15,2% (7 oci6) He
BiA3HaYeHO PIOPO3HMX 3MIH. Y CTAHOB/IEHO YiTKY 3a1eXHICTb NporpecyBaHHsa Giopo3y Bi4 KOMOPOIAHOrO NPodiio: cTaailo F2 3apeectpoBaHo
BVHATKOBO 3a@ NOEAHAHHS MNepToHIYHOT XBOPOOK 3 Anchininemicio abo oxupiHHa Il CTyneHs 3 npeeknamncieto.

BucHoBKW. BripoBapkeHHsa HelHBa3BHIX METOAIB (CTeaToMeTpil Ta enactorpadil) y paHHi TEPMIHK recTauily BaritHyX i3 MetaboNiqHUMU YAHHNKE-
MW PU3KKY € NATOreHETUYHO OOIPYHTOBAHMM CKPUHIHIOBUM IHCTPYMEHTOM. MyNbTMnapamMeTpuyHui Niaxia Ha paHHix TepMiHax BaritHOCTI 3a0e3-
neuye TouHe craaitoBaHHa MACXIT i nateHTHOro ibpo3y, WO A€ 3MOry CBOEYACHO ONTMMI3YBaTW TAKTUKY BEAEHHSA BariTHOCTI, NOAOri8 i nicng-
NONOrOBOro Nepiofy ANA SHVXXEHHS akyLLEePChKUX | NepuHaTanbHUX yCKNaAHEeHb.

JloCnifxXeHHs BUKOHAHO BIANOBIAHO A0 NPUHLMNIB [eNbCiHChKOT Aeknapauil. Ha nposeAeHHd AOCNIAKEHHA OTPUMEHO IH(OPMOBaHY 3rofy >IHOK.
ABTOPV 388BNAO0Tb NPO BIACYTHICTb KOHPANIKTY IHTEpeciB.

KntouoBi cnoBa: Metab0iuyHO acoLiiioBaHa CTeatoTnyHa xBopo0Oa nediHku, CTeaToMeTpid, ABOBKMIPHA 3CYBHOXBIWIbOBa enactorpadis, creatos
NeYiHKM, hIOPO3 NEeYiHKM, HEIHBA3WBHI TECTV AIarHOCTUKK, BATITHICTb.
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Aim — to assess the possibilities of comprehensive application of non-invasive ultrasound diagnostic methods (quantitative steatometry and two-
dimensional shear wave elastography — 2D-SWE) in the detection and staging of liver steatosis and fibrosis in pregnant women with cardiometa-
bolic risk factors to optimize early screening of metabolically associated steatosis in obstetric practice

Materials and methods. A comprehensive examination of 76 pregnant women in the second half of gestation was conducted. The patients were
divided into two groups: Group I (main) — 46 pregnant women with a complicated somatic history (obesity, type 2 diabetes mellitus, gestational dia-
betes mellitus, hypertension, preeclampsia, dyslipidemia); Group Il (control) — 30 healthy women with a physiological course of pregnancy. The study
was carried out on a Samsung Medison V7 ultrasound device using innovative technologies for quantitative assessment of steatosis (QUS) by tissue
attenuation (TA), tissue scattering (TSI) and fat fraction percentage, as well as parenchymal stiffness using 2D-SWE (S-Shearwave Imaging) with de-
termination of fibrosis stages according to the METAVIR scale.

Results. Conventional ultrasound in B-mode demonstrated low sensitivity, not revealing pathology in 23.9% of patients in the main group. However,
according to steatometry, mild steatosis (S1) was verified in all 46 pregnant women in group I. Using elastography (2D-SWE), against the background
of steatosis, grade | fibrosis was detected in 71.8% (33 people) of the main group, grade Il fibrosis in 13.0% (6 people), and fibrotic changes were absent
in15.2% (7 people). A clear dependence of fibrosis progression on the comorbid profile was established: stage F2 was recorded exclusively in the
combination of hypertension with dyslipidemia or grade Il obesity with preeclampsia.
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Conclusions. The introduction of non-invasive methods (steatometry and elastography) in early gestation in pregnant women with metabolic risk
factors is a pathogenetically justified screening tool. A multiparametric approach in early pregnancy provides accurate staging of MASLD and latent
fibrosis, which allows for timely optimization of pregnancy, labor and postpartum management to reduce obstetric and perinatal complications.

The study was performed in accordance with the principles of the Declaration of Helsinki. Informed consent of women was obtained for the study.

The authors declare no conflict of interest

Keywords: metabolically associated steatotic liver disease, steatometry, two-dimensional shear wave elastography, hepatic steatosis, hepatic fibrosis,

non-invasive diagnostic tests, pregnancy.
Beryn

MeTa60JﬂqH0 acolrifioBana cTeaToTU4Ha XBO-
poba mreginkn (MACXII) y cygacHoMy cBi-
Ti € MapKEPOM MeTabOoIYHOI AMCHYHKINT B MOy JIst-
1ii i CTAaHOBUTD CEPHO3HY 3arpo3y /Jsl CBiTOBOI
OXOPOHU 3/I0POB’$I, OCKIJIBKY € OFHI€T0 3 TPOBIAHUX
MIPUYMH 3aXBOPIOBAHOCTI, iIHBATiIN3aIlii Ta CMEPT-
Hocti Hacenenns [7,9,12,14,25,31].

Taka xBopoOa MeyiHKy TiCHO 1TOB’s13aHa 3 0K PiH-
HsIM, IyKpoBuM giaberom 2 tumy (11/12), cepiieBo-
CY/IMHHUMU 3aXBOPIOBAHHSAMHU Ta IHIIUMHU CKJIJ0-
BUMK MeTabOJIIYHOTO CHH/IPOMY, sIKi BILTUBAIOTh HA
MpOrpecyBaHHsI 3aXBOPIOBAHD IEYiHKH BiJl CTEATO3Y,
creaTorenatuty, Gibposy, UpPo3y MediHKu [0 rema-
TOIEMOSIPHOI KapimHomu [2,16,19,22,24,28 31,33].

Icnye nBocpsasmoBanuii 38’5130k Mixk MACXII
i KapaioMeTaboIYHUMU TOPYIIEHHSIMH, CTBOPIOIOYH
«IIOPOYHE KOJIO», AKe IIPUCKOPIOE TPOTPecyBaHH
ypaskeHHS MeUiHKHU, 10 OB’ SI3aH0 31 CHiJIbHUMHA
TJIMOMHHIMY MeXaHi3MaMM, TAKUMU SIK CHCTEMHE
3arajieHHsl HU3bKOT'O CTYIIeHs] aKTUBHOCTI, JIIITOTOK-
CUYHICTIO, IMCHYHKITIEIO JKUPOBOI TKAHWUHU, OKCH-
JATUBHUM CTPECOM, €HI0TETIaIbHOIO TUCPYHKITIEO,
aTepPOTEeHHOIO AUCJiIiIEMi€l0, IHCYIIHOPE3UCTEHT-
HICTIO Ta 3MiHAMU B OCi «KUIIIEYHUK-TIeYiHKa». ToMy
upu MACXII pisko 3pocTae pusuk Hebe3meyHnx
Mo3aIreviHKOBUX HACJIiIKIB, 30KpeMa, I1/12, indapk-
TiB, iHCYJIBTIB, XPOHIYHOT XBOPOOU HUPOK i JIESAKUX
BUJIiB paky. Bee 11e 00ymonioe BusHanus MACXTI
y Cy4acHOMY CBITi SIK CHCTEMHOTO MeTa0OJIITHOTO
3aXBOPIOBaHHS, a He IIPOCTO i301b0BAHOI XBOPOOU
neuinku [7,9,12,14,15,18,27,31,35].

Bceranosiieno, mo yactora MACXII cepen xKiHOK
PEeNpOAYKTUBHOTO BiKy KOJUBAEThCS B Meskax 10—
30%, a cepen BaritHux csirae 16—18%, 1110 cyTTEBO
MiIBUNIY€E PU3UKNA BUHUKHEHHS TSKKUX akyIep-
ChKMX 1 MepuHATAJIbHUX YCKJIamHeHb. Ha Tii
MACXII 3pocTae yacToTa recTalliiiHoro iyKpoBOTro
niabery (TII/]), rineprensuBuux crauis (mpe-
exnamricii, eknamiicii, HELLP-cunapomy (Hemo-
lysis, Elevated liver enzymes, Low platelet count)),
HEBUHOIIIYBaHHS BariTHOCTI, llepe/[4acHUX I10JIOTIB,
nepeyacHoro BiilapyBanHsa HOPMAJIbHO PO3TAIIO-
BaHOI TIJTATIEHTH, 3aTPUMKHN PO3BUTKY TIJI0/IA i HEO-

HaTanbHOI KoBTsAHUIN. CIijf 3a3HaYNTH, 11O J[iTH,
HapojkeHi Big matepiB i3 MACXII, matoTh BUCOKY
CXUJIBHICTH 10 PAHHBOTO PO3BUTKY MeTabO0JIi4HOTO
CUH/IPOMY, IUTSYOTO OKUPIHHS, CT€aTO3y i TTporpe-
cyodoro ¢i6bposy mediHKM B MaiiOyTHbOMY
[1,3,6,12,23,28,31].

HesBaskatoun Ha oueBuHy 3arposy MACXII cpo-
TOJIHI, Y Cy4acHil jiiTepaTypi Ta KIIHIYHUX TTPOTOKO-
JIaX MPAKTUYHO HEMAE YiTKUX PEKOMEHAIlI N NT0/I0
ckpuHinry ta BegeaHss M ACXII i gac BariTHOCTI.
Binbrricts HAyKOBUX POBIT 0OMEKYIOTHCS aHATIZ0M
niepebiry XBopoOu Jiviiie Ha TJIi i30JIbOBAHOTO OKH-
pinHs, Tofi K B3aeMo3B'g130k MACXII i3 rinepro-
HivHOt0 xBOopoboto (I'X), T/, I/12 i aucaimize-
MI€10, a TOJIOBHE — IXHIM CyMapHUM KYMYJIATUBHUM
BILUIMBOM Ha TEMIIH TPOTPecyBaHHs (Hibposy medin-
KM Y BariTHUX, 3aJIUIITAETHCS TPAKTUYHO He BUBYeE-
numu [8,29,30].

Di6po3 MeviHKHU € YHIBepCATbHUM ITPOTHOCTHY-
HUM MapKepoM XPOHIYHOTO ypakeHHs OpraHa,
KW BigoOpakae HAKOMWYEHHs T03aKJIITHHHOTO
MaTPUKCY Ta BU3HAYAE JOBrOTPUBAJUI IIPOTHO3
MO0 BUHUKHEHHS B MOAJBIIOMY MEeUYiHKOBUX,
HUPKOBUX, CEPIIEBO-CYyIUHHUX KaTacTpod i po3Bu-
TKy I1/[2. Ockinbku cBo€uacHe BUSIBIEHHS 1 Tepa-
MeBTUYHE KOPETYBAaHHS CTEATO3y i ITOYaTKOBOTO
$i6po3y MMeUiHKK Aaf0Th 3MOTY 3YIUHUTH ab0 BH-
KJIWKATU perpec MaTOJOTiIHOTO TIPOIecy, paHHS
Bepu(diKallisl MUX CTaHiB € KpUTUYHO BaKJINBOIO
[3,10,17,36,37]

A, 3TiIHO 3 peKOMEeH/IaIliSIMH TTPOBIHNUX CBITOBUX
acomiamniit (EASL, EASD, EASO, 2024; AASLD,
2023) nna piarnoctyBanusg MACXII y 3aranbHiit
MOTYJIAII, KJTIOUOBUH aKI[EeHT ITepeHeceHo Ha ITPOo-
Ke 3aCTOCYBaHHSI HEIHBA3UBHUX TECTIB, AKi 11epe-
6avaloTh KOMOIHYBaHHS METO/IIB Bidyastisallii: yiib-
TpasBykoBoro pocaimkenns (Y3/1) y B-pexumi,
creaToMeTpii Ta estacrorpadii B moeaHanHi 3 6ioxi-
MIYHUMY MTOKa3HUKaM¥ KpoBi. Cirijl 3a3HaYUTH, TIIO
6ioICist MeTiHKY X09a 1 3a/IMIMTAETHCS €TATOHHUM
«30JI0TUM» CTAH/IAPTOM [[IaTHOCTYBaHHs, aJje ii 3a-
CTOCYBaHHSI CYTTEBO OOMEKeHe yepe3 iHBa3MBHICTD,
BHUCOKY BapTiCTh, PU3UK reMOPariYHuX yCKJIaJHEeHb
i ITOMMJIKY TKAaHUHHOT BUOIPKH, 1110 € aBCOIIOTHO He-
MPUUHSATHAM B aKyTIEPChKill TPAKTHUIl. 3aCTOCYBaH-
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HsI MarHiTHO-pe3oHaHcHOI Tomorpadii (MPT-
PDFF) nng BusHaueHHsS TIPOTOHHOI MIJTbHOCTI
KUPOBOI (hpaKilii He MoKe OYTH PYTUHHUM METOOM
CKPUHIHTY Yepe3 HU3bKY JIOCTYITHICTh Ta EKOHOMIY-
Hy 00TsLRIUBICTH [9—11].

Y 11boMy KOHTEKCTi HalTIepCIeKTUBHIINM Ha-
MPSIMOM € BITPOBA/I)KEHHS HEIHBAa3UBHUX METO/IiB
Bigyadnizarii. Tpagumitine ¥ 3/1 y B-peskxumi mae Bu-
pakeHuii Cy0’€KTUBHMIT XapaKTep i HU3bKY TOUHICTh
Y BUSIBJIEHHI TOYATKOBUX 3MiH (UyTJUBICTD Pi3KO
najiae, SKIo iHQIIBTPaIlis TenaTONMUTIB JKUPOM CTa-
HOBUTH <30%). Bupimentsam 1iei mpobiemu € 3a-
CTOCYBaHHS MyJbTUIIapaMeTpuyHoro Y 3 /1, 1o no-
€/THYE KIJTbKICHY CTEaTOMETPIIO 1 3CYBHOXBUJIBOBY
emacrorpadiro. BasksmBo HAroJI0CUTH, 110 3aCTOCY -
BaHHS [IMX METO/IUK JIJIST JIIATHOCTUKY CTeaTo3Yy 1 (i-
6po3y y BariTHUX O(IIliiiHO CXBaJIEHO YTIpaBIiHHIM
3 KOHTPOJIIO 32 IPOLYKTaMM XapuyBaHHs Ta JiKap-
cokumu 3acobamu (FDA) CIIA y 2023 p. [9—
11,22,31].

CsoeuacHa HeinBazuBHa Bepugikaiis MACXII
i TouHe cTajitoBaHHs cTeaTosy i hibpo3y 1arTh 3MO-
Iy PO3pOOUTH pallioOHAIbHY TAKTHKY BeJ€HHS BariT-
HOCTI, MiHIMi3yBaTu akyliepchKi il IepuHaTaJbHi
PU3UKU Ta IONIEPEUTH IIPOTPeCcyBaHH 11e4iHKOBUX
i 1I03aIIeYiHKOBUX 3aXBOPIOBaHb Y MAliOy THHOMY SIK
y MaTepi, Tak i B AUTUHH.

Mema nocnijizkKeHHsI — OLIHUTHU MOKJIHUBOCTI
KOMILJIEKCHOTO 3aCTOCYBaHHS HEIHBAa3UBHUX METO-
niB ¥Y 3/l — kisibKicHOI cTeaToMeTpii Ta ABOBUMIiPHOI
3CYBHOXBUJIBOBOI estactorpadii (2D-SWE) —y Bu-
sSIBJIEHH] 1 cTajiioBanHi cteaTosdy i hibposy medinku
y BariTHUX JKiHOK 13 KapioMeTaboiYHUMU YNHHH-
KaMU PU3UKY JIJId OITUMI3allii PAHHBOTO CKPUHIHTY
MeTaboJIIYHO acOIiiOBaHOI CTEaTOTUYHOI XBOPOOU
neuinku (MACXIT) B akyiepchbKiii mpakTHILi.

Marepiaim i METOAY JOCTIIZKEHHS

HayxkoBe nocijizkeHHsI BAKOHAHO Ha KJIIHIYHUX
6azax Kadeapu rocIiTaTbHOTO aKyIIePCTBA Ta riHe-
KOJIOTi 1 TicssiiuIIoMHo1 ocBiTi HartionaibHOTO
MesmaHoro yHiBepcutety iMeHi O.O. boromosbiig.
[TpoToKOJ 0OCTEKEHHST TIOTO/IKEHO KOMICI€I0 3 T~
TaHb 6I0ETUKHU YCTAHOBY Bi/IIIOBITHO /10 OCHOBHUX
nosioxeHb lenbcinebkoi feknapartii. Ha mpoBeieHHS
TOCTIKeHHS OTPUMAaHO iH(OPMOBaHY 3TOMY KiHOK.
[Te nocaizxeHHs € IPONOBKEHHSM UKy HAYKOBUX
npaiih, npucBssueHnx sBuBdennio MACXII y Barit-
HUX.

3arajioM I criocTepeskeHHsIM TrepebyBasu 76 xKi-
HOK y JIPYTili TIOJIOBUHI TecTallii, TepMiH BariTHOCTI
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BapitoBaB y Meskax 24—40 TuxHiB. [larienTok momi-
JIEHO Ha JIBi TPYyTIH:

I (ocHoBHA) Tpyma — 46 BariTHUX 3 OOTSIKEHUM
COMaTUYHMM aHAMHE30M i KapaioMeTaboiuHuMn
ynHHUKaMu pusuky (oxupinns, 11/12, I'X, T/,
JIUCITITIZIeMii ), Y IKUX 32 JaHUMU [T€EPBUHHOTO 00-
cTeKeHHs Bepru(ikoBaHO CTeaTo3 MeYiHKM.

IT (konTposBbHA) TpyTIa — 30 COMATUYHO 3710POBUX
JKIHOK i3 iziosioriyamm rnepebiroM BariTHOCTI.

Bik 06cTekeHNX Nami€HTOK KOJMBABCS B MEsKaX
20—-42 poku. B ocHOBHIl IpyTIi cepe/iHiN BiK cTa-
HoBuB 36,3+4,8 poKy, y KOHTPOJABHIN —
32,5%6,6 poky. [Tonpu TeHpeHIii 10 nepeBakaHHsI
JKIHOK CTapIiioi BiKOBO1 KaTeropii B OCHOBHil I'py-
i, CTATUCTUYHO 3HAYYIOi PI3HUII 32 BIKOBUM
CKJIAJIOM MiX rpynamu He BusiBiaero (p>0,05).
CepenHiii TepMiH recraiii Ha MOMEHT 00CTeKEHHS
B | rpyni cranosus 32,5+3,9 tuskns, y I rpymi —
34,3£2,7 TUXKHSA, MOKA3HUKHA HE MaJIM CTAaTUCTUY-
HO 3HauUyIMuX Bigminnocreit (p>0,05). Yci Barithi
OCHOBHOI TPYTIU OTPUMYBAJIU Bi/IMOBIIHY Me/IMKa-
MEHTO3HY TepaIriio 3TiTHO 3 YNHHUMHU KJIIHIYHUMHI
HAacTaHOBaMM 3a TpodijieM iXHIX CyMyTHIX 3aXBO-
PIOBaHb.

Y cTpyKTYypi COMATUUHNX YNHHUKIB PU3UKY IIO/I0
po3BuTky MACXII y BariTHUX OCHOBHOI IpyTIN Hali-
yacrime peectpyBanu I'X I crymnens — y 43,5%
(20 BariTHHX), a TAaKOX ajliMeHTapHEe OKUPIHHSI
[ crynens ta qucainigemito — 1o 21,7% (1o 10 Barit-
HUX, Bi/inoBiiHO). Manidectanit [I/12 i I'T1/] BinzHa-
YaJIu 3 4aCTOTOI0 10 6,5% (110 3 MaIliEHTKY /7T KOK-
HOI HO30J10Ti1). OKpiM TOTO, Y YaCTUHU BaTiTHUX
(ikcyBaIM HOEIHAHHS KiJIbKOX MeTabO0 iYHIX Y H-
HUKIB i PO3BUTOK ITPEEKJIAMIICIi JIETKOTO CTYTICHS TTi]T
4ac MOTOYHOI BaTiTHOCTI.

[HCTpyMeHTaNbHN HEIHBA3UBHUU CKPUHIHT BU-
KOHYBAJIM Ha Cy4acHOMY YJIBTPa3ByKOBOMY arapari
excrepTHoro Kiacy «Samsung Medison V7» 3a 110-
MTOMOTOI0 KOHBEKCHOTO JIATYNKA 13 32CTOCYBAHHSIM
creniazizoBaHOTO aBTOHOMHOTO IPOIPaMHOTO 3a-
Ge3redeHHsT [JIsT HeIHBAa3WBHOTO OIIHIOBAHHS JIU-
¢y3HUX 3aXBOPIOBaHb Nevinku (puc. 1).

[IepBunHe HamiBKiNbKicHEe (Bi3yasbHe) OIiHIO-
BaHHS HAsSIBHOCTI Ta BUPAJKEHOCTI CTEATO3y MeUiHK1
B cipoinkaabHOMY B-peskumi 3pificHIOBa N 32 3a-
raJTbHOIIPUIHATOIO0 MizKHAPOIHOIO 11Kaj00 M. Ha-
maguchi (2007) [18]. OruirfoBaau YOTHPU OCHOBHI
exorpadiuti 03HAKH:

* rilepexoreHHiCTh MapeHXiMu («sICKpaBa Iedil-
Ka» / bright liver) mmopiBHsHO 3 KOPOIO IIPaBOi HUPKK
(0—2 6amm);
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AREBR &
EhE PipHT noBe neyiHkm

NapeHxima
NEYiHkK

- CyamnHK

MNpuHywn postawysasHa RO|

[ 1. Bubip akycTHYHOrO BikHa
2. Onmumizauin B-pexumy
3. MosuuionyeakHA ROl B napeHximi
4. KinbkicHwit asania TAI /TSI

Puc. 1. CxematnyHe 306paxeHHSA y1bTpa3ByKOBOI cuctemu «Samsung Medison V7» i npuHumny po3sTtawyBaHHs ROl B napeHrximi

neyviHku

* HAsIBHICTb 1 BUPAKEHICTD JIOP3aJIbHOTO 3aTyXaH-
HsT yJIBTpa3ByKoBoro curHaiy (deep attenuation)
y mucTanbiux Biinax (0—2 6ann);

* 4iTKiCTb Bidyaslisallil CTIHOK BHYTPillIHbOIIeYiH-
KOBUX cyauH i BopiTHoi Benu (0—1 6ain);

* HAsIBHICTb KOHTPACTY €XOTEHHOCTI MiX ITapeH-
XiMOIO0 TeYiHKW i MiAMJIYHKOBO 3203010
(0—1 6au).

YnbTpasBykoBy BepudiKallito cTeaTody nediHKu
BCTaHOBJIFOBAJIN 32 YMOBH 3aTaJIbHOI CyMu GatiB =>2.
Orpumani gkicHi kpuTepii exorpadiaHoTo 10CTI-
JPKeHHS HajaJi 3icTaBJsAaN 3 pe3yJbraTaMu
00’€KTUBHOI KIJIbKICHOI yJIBTPadByKOBOI cTeaTo-
MeTpii.

MeTouka KiJIbKiCHOI yJIBTPa3BYKOBOI CTeaToOMe-
Tpii [21,25,32,34] (texnosoris QUS Big Samsung)
6a3y€eTbCsl Ha KiJIbKICHOMY aHaJIi3i 3aTyXaHHsI i 3B0-
POTHOTO PO3CIIOBAHHS PAliOYaCTOTHUX YIBTPA3BY-
KOBUX CUTHAJIIB 111/l Yac IXHbOT'O IIPOXOJPKEHHS KPi3b

KUPOiHGLIBTPOBaNY TapeHximy medinku. [Iporpam-
HUI KOMILJIEKC allapaTy aBTOMaTUYHO PO3PaXx0OByBaB
/lBa OCHOBHI lIapaMeTpHu:

ITokazuwk TkarmaHOrO 3racanfs (Tissue Atte-
nuation Imaging (TAI), 1b/cm) — BuMipioe aMILi-
Ty/IHe OcIa0JICHHS CUTHAITY Ha KOKHI# riiOuHi cKa-
HYBaHHS HIJISXOM OI[IHIOBAHHS 3HUKEHHS
[EHTPATBHOI YacTOTH exocuTHaIy. OCKIJIbKHU KUPO-
Bi BKJIFOUEHHS IHTEHCUBHO MOTJIMHAIOTH BUCOKOYAC-
TOTHI KOMTIOHEHTH, piBerb TAI ipsiMo ipomopItiiiHo
3POCTAE 31 301JIBIEHHSIM CTYIIEHSI CTEATO3Y.

[Tokasznuk TkaHnHHOTO po3citoBanHusa (Tissue
Scattering Imaging (TSI), 1b/cm) — ominioe craTuc-
TUYHWI PO3IOLT aMILTITYIi 0OBITHOT CUTHAITY 3BO-
POTHOTO PO3CiIOBaHHA HA OCHOBI MaTeMaTUYHOI MO-
meni Haxarami (Nakagami). TSI Bigob6paxkae
HIIJIBHICTD 1 TPOCTOPOBY BUIMAIKOBICTh PO3MOAINTY
BHYTPIIIHbOKJITUHHUX KPaIlesib >KUPY K PO3Cit0-
BaJIbHUX MiKPOYACTUHOK.

Tabauys 1
Kpurepii ctagitoBaHHS cTeaTo3y ne4viHku 3a napametpamu QUS (TAl ta TSI)
. BigcoTtok xupy Moka3HMK TKAHMHHOIro Moka3HMK TKAHUHHOI O
Crapii cTeatosy B neyiHui 3racaHHs (TAI) ab/cm poscitoBaHHs (TSI) ab/cm
ST(nerknii cTyniHb) Bin >5% no <15% 0,72-0,82 95,6-98,3
S2 (NOMIpHWI CTYNiHb) Bin >15% no <25% 0,83-0,85 98,4-98,8
S3 (BUpaxXeHwWii CTyniHb) >25% >0,386 >98,9
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Tabnuys 2

LiarHocTnuHi opieHTHpM | noporoi 3Ha4veHHA (Cutoff) ana cragitoBaHHSA ¢hi6po3y nedviHkKM 3a gaHUMKU
enacrorpadii (2D-SWE) (kMa)

Crapii ¢pibpo3y 3a IHTepnpeTauifa ctaHy napeHxiMu BasoBa wkana CepepaHe 3Ha4YeHHSA
wkanoto METAVIR neyviHku (Cutoff, kMa) 2D-SWE (kMatSD)
FO ®DI6pO3 BIACYTHIN <55 5,0541,06
F1 [ouaTKoBUIA (MiHIMaNbHNMIA) HIOPO3 55-7,0 6,79+41,65
F2 [TOMIPHWIA (KNIHIYHO 3HaYYLINIA) HIOPO3 7,0-8,0 8,32+41,66
F3 TaxKNiA (BUpaxeHuin) hiopos 8,0-9,5 12,33+4,19
F4 LInpos neuixkn >95 16,58+4,79

[pumitka: cTapiloBaHHA (hidpo3y 3a Wwkanoio METAVIR HaBeaeHO 3rigHO 3 6a30BVIMU HANALUTYBAHHAMU BUPOOHMUKE A1 TAKOro TNy OON8AHEHHS.

CrazitoBaHHS CT€ATO3y 3/[IMCHIOBAJIN 32 BAJIiJI0-
BaHoI0 nkasoro M. Sasso ta criBast. [33], BasizioBa-
HY BIZIMOBITHO /10 MizKHAPOHOT MOP(OJIOTiuHOT
mkaau kuposoi iHdiapTpanii NAS (NAFLD
Activity Score) (Tabu. 1). [Tokasuuk HagiiHOCTI BU-
MipIOBaHHS CTeaTOMeTPil O HIOBAIH 32 KoedillieH-
TOM fieTepMinaliii R2, mpu 11boMy 1iarHOCTUYHO Ha-
JIITHUMY BBaXKaJIM pPe3yJIbTaTh 3a 3HaueHHs: R2>0,6.

Metonnka [13,21,29,30,34] aBOBUMipHO] 3CyB-
HOXBUJbOBOI esactorpadii (2D-SWE -
S-Shearwave Imaging) rpyHTy€ThCsT Ha BUMIPIOBAH-
Hi IIBU/IKOCTI IIOMIUPEHHS MTONePeYHUX 3CYBHUX
xBuJib (Share Wave Speed, m/c¢), 1110 reHepyIOThCST
B TKAHWHI i IIEI0 CIPSIMOBAHOTO aKyCTUYHOTO iM-
nyabcy BunpominioBanHsa (ARFI). IIsuakicts
3CYBHOI XBIJII O€3M0CEePEeIHbO 3aIEKUTh BiJl eJ1ac-
TUYHUX BJIACTUBOCTEN cepeloBUIIA: Y TIJIbHIH, ypa-
JKeHiil (hiGPO30M TKAaHWHI XBUJISI TIOMINPIOETHCS 3HA-
yHO mBuUANIe. I[IporpamHe 3abe3nedeHHs
ABTOMATHYHO [T€PePaxoOBYE MBU/KICTh Y MOKa3HUK
JKOPCTKOCTI TapeHXiMU Ta BUPaKa€ Moro B Kijiomac-
Kassx (kI1a). st 3abe3nedeH st IPeIu3iiHol ToY-
HOCTI BUMipIOBaHb BUKOPUCTOBYBAJIU PEKUM 110-
nsiitHoro ckanyBaHHs (Dual Live): oqnouacHo
BUBOJIWJIH KOJTIPHY eslacTorpamy (MaIy >KOPCTKOCTI)
Ta Maiy ingekcy naziitnocti Bumipiosanmst (Reliable
Measurement Index — RMI). Haziiina 3ona Bi-
oOpaskajacs 3eJIeHUM KOJIbOPOM, HeHailiHa — JKOB-
tiM/depBoHUM. 30HY iHTEpecy (ROI) giamerpom
10 MM TTO3UITIOHYBAJIM BUHATKOBO Ha JIIJITHKAX 3€-
JIEHOTO KOJTbOpY 32 yMOBU 3HaueHb RMI>0,4. Cra-
pioBaHHst (hiOPO3y 3/1HICHIOBAIN 32 MIKHAPOIHOIO
mkanoio METAVIR (ta6i. 2).

[IpoTokos TpoBeieH st 0O6CTEREHHS — yCi BUMi-
pIOBaHHS BUKOHYBaJIU CTPOTO HatIiecepiie. [lairi-
€HTKa repebyBasia B OJI0KEHHI Ha CIIMHI i3 3aBejie-
HOTIO 32 TOJIOBY NpaBoio pykoio. CKaHyBaHHSA
3MIMCHIOBAJIN Yepe3 TpaBi MisKkpeOepHi MTPOMiKKH

(onTHMasbHE aKyCTUYHE BiKHO). [laTunk posTaiio-
BYBQJIN CyBOPO MEPTEHIUKYISPHO 10 KATICYJIN Tie-
gyinku. Bikao ROI nmo3uttionyBasiu B 11eHTpi yIbTpa-
3BYKOBOTO 3pi3y IIPaBOi YaCTKM MEYiHKY Ha IJIMONHI
15—20 MM HuzKYe i1 KarcyJin, yHUKAIOUN BEJNKUX
Cy/IVH 1 3KOBYHUX IIPOTOK. PeecTpaliito napameTpis
ITPOBOIUJIN TIPU CIIOKIMTHOMY JIMXaHHI Ha eTarli Ko-
pOTKOI (hiziosoriunoi itoro 3aTpumim (6€3 ranboKo-
TO TIOTIePeIHBOTO BAUXY ). JIJIsT TOCSATHEHHS cTaThC-
TUYHOI JOCTOBIPHOCTI AJisI cTeaToMeTpiil
BUKOHYBAJIU He MEHIITe 5 BAJIiTHIX BUMiPIOBAHb, JIJIsI
enactorpadii — He Mente 10. Kpurepisimu TexaiuHO1
SAKOCT1 BBa’kaJil iHTEPKBAPTUJIbLHUN po3Max
IQR<30% i koedimienT Bapiamii SD<0,25 ast 3na-
YeHb )KOPCTKOCTI.

Cratuctiuny 06poOKy OTpUMaHuX THGPOBUX
MAaCHBIB 3/[ilICHIOBAJIN METOIaMU BapialiiiHoi cTa-
TUCTUKHU 32 JOMOMOTOI0 MPOTPAMHUX TaKeTiB
«Microsoft Excel» i «Statistica 8.0». PozpaxoByBa-
s cepesiie apugmernane 3Hauenns (M) i moMuiky
cepenHboro (m). BiporifiHicTh MiXKTPYTIOBUX BiZIMiH-
HOCTeH OIIHIOBAJIN 32 IOTIOMOT010 KpuTepito CThio-
JIeHTa, CTATUCTUYHO 3HAUYIIIUMU BBAKAJIN PE3YJIb-
taTh 3a piBHsA nomusiku p<0,05 [27].

PesyibraTi JOCI3KEHHS Ta iX 00rOBOPEHHS

Ha nepuiomy etari mpoaHasnizoBaHO 1iaTHOCTUY-
Hy eekTuBHICTH cTanAapTHOTO Y 3/] yepeBHOI TO-
POsKHUHU B B-peskumi B :KiHOK OCHOBHOI TpyTiu. Ak
HaBeZieHO Hamu pawitie [29,30]. Oninka mapenxiMu
3a 3araJIbHONPUUHATUMU SIKICHUMU KPUTEPISIMU
M. Hamaguchi (2007) nokasasa HasiBHICTb CTPYK-
TYPHUX 3MiH JIMIIE B YaCTHHY MaiieHTok: y 50,0%
(23 BariTHi) 1iarHOCTOBAHO TeMATOMETAJI 0 (PiBHO-
MipHe 306iblIeHHss po3mipiB 6e3 medopmarrii
KOHTYPIB 13 3aKpyTJIeHHsIM KpaiB), ay 26,1% (12 Ba-
TITHUX) — KJIacuuHe Ary3He MiIBUTIIEHHS €XOTeH-
HOCTI TTapeHXiMu, 10 /IaJI0 3MOTY BUCTABUTH yJTb-
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Tabnuys 3
MopiBHANBbHA XapaKTepPUCTUKA NOKa3HUKIB cTeaTOMeTpii 06CTeXeHUX BariTHux, Mtm
MoKasHUK Ocuc(:g:g 6r)pyna Kou‘rpz:&g-ba rpyna Pi:iz':i’uarigg:aﬁ‘;&(;ﬁ
[TOKa3HMK TKaHWHHOTO 3racaHHs (TAI), ab/cm 0,77+0,03* 0,54+0,02 <0,05
[oKasHNK TKaHMHHOro po3citoBaHHA (TSI), ab/cm 96,5+0,51 79,640,441 <0,05
Opakuid xupy, % 6,74+0,44* 3,2+01 <0,05

TPa3BYKOBUI giarno3 creatosy. [Ipote y 23,9%
(11 xxiHOK) pu cTaHAapTHOMY B-pexxnmi kogHux
exorpadivHIX 03HAK MATOJIOTI] IeYiHKN He BUSBJIE-
HO. Y koHTposbHi rpymi (I rpymna) npu cranaapt-
HoMmy Y3/l cTpyKTYypHUX 3MiH UM TenaToMerasii He
3acdikcoBaHo B )kogHOMY Bumanky. OTpuMani gani
MOBHICTIO Y3TO/KYIOTHCS 13 Cy4acHOIO JIiTepaTypoio,
sSIKa MiZITBEPAKYE HU3bKY UYYTJAUBICTh 1 BUCOKY
cy0’eKTUBHICTD TpaAuIliiiHOrO B-ckanyBaHHs Tipu
BUSIBJIEHH] II0YATKOBUX 1 JIETKUX CTYIIEHIB 3KMPOBOI
iH(IABTPAIT] TenaTouTIB.

Ha nmporusary gkicnomy ¥ 3/1, 3rifiHo 3 HaBee-
HUMU ToriepeiHiMu pedyasratamu [29,30], 3actocy-
BaHHs MU(PPOBUX TEXHOJIOTiH KiJIbKiCHOI cTeaToMe-
Tpil (QUS) nano 3mMory BussBUTH T2 00’€KTUBHO
MiITBEPAUTH HASIBHICTH KUPOBOI iHGigIbTpaIii
y 100% BariTHUX OCHOBHOI TpyTIH, 30KpeMa, B 11 ma-
IIEHTOK i3 HOPMAJIbHOIO €XOKAPTUHOI Y B-peskumi
(tabu. 3).

3a IaHWUMU aHAJTi3y CTeaTOMEeTPii, BOCHOBHII IPy-
ITi IOCTOBIPHO TiIBUIIAJINCS BCi TapaMeTPpH IOPiBHS-

80,00%
71,80%

70,00%
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50,00%
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15,20%

10,00%

0,00%
FO F1

HO 3 KOHTPOJIbHOIO Tpynoto: piBeHb TAI 3pic
B 1,4 pasa, nokasuuk TSI — B 1,2 pasa, a o6uncieHa
BiZiIcOTKOBa skupoBa dpakiiist — y 2,1 pasa (p<0,05).
Orpumani 3nauennda (TAI — y mexax 0,72-
0,82 1B /cm, TSI — y meskax 95,6-98,3 1B /cm) wiTko
BI/INIOBIZIAJI KPUTEPISM ITOYATKOBOTO CTEATO3Y JIeT-
koro crynens (ctazisg S1 3a mkanoo NAS). Ha ocHo-
Bi MOE/IHAHHS IaHUX B-pekuMy i crearomeTpii HaMu
chopMyIBbOBAHO YiTKI KPUTEPIi CTEATO3Y JIETKOTO
CTYIEHs y BariTHUX: ToMipHe uy3He MMiBUIIeHHS
€XOTeHHOCTI 3 BAHUKHEHHSIM JIPIOHOOCEPETKOBUX
eXOCHTHAJIIB 3a 30epesKeHHsT YiTKOI BigyaJrisailii cy-
JIMHHOTO MAJTIOHKA Ta JIiHi1 AiadparMu, 1o CympoBo-
JKYETHCST PIBHOMIDHUM 301/IbIIIEHHSIM PO3MIpIB I1e-
ginku 6e3 gedopmariii ii Kpais.

Ha ocHoBI sieTanbHOTO MaTEMAaTUYHOTO aHATI3y
crearorpam, OTPUMAHUX 32 JI0MOMOT0I0 BOY/I0BaHOI
QUS-mozeni (Quantitative Ultrasound) amapary
«Samsung Medison V7», Hamu po3po0bJieHo i ajar-
TOBAHO IOIATKOBI sIKicHI KpuTepii Y 3/ must omrrmi-
3allii BUSBJIEHHH JIeTKOTO cTeato3y (S1) y BariTHuX.

13,00%

F2

Puc. 2. Po3nogin nauieHToK OCHOBHOI Fpynu 3a cTagiammn ibpo3y nediHku BignoBigHo Ao knacudikauilt METAVIR (%)
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Tabnuys 4

Moka3HMKM XXOPCTKOCTI NediHkn 3a gaHumMu 2D-SWE B o6¢cTexeHunx rpynax BaritHux, Mtm (klMa)

Crapisa pi6posy

)E:g:rﬁgzgrnréﬂi(ﬁ::r:li'fa OCHOBHa rpyna (n=46) KOHTpOsbHa rpyna (n=30)
FO F1 F2 FO
CepefiHe 3HaueHHs 4,48+0,27* 5,95+0,12** 7,91+£0,35*** 4,29+0,29
MakcnmasibHe 3HaYeHHA 5,12+£0,30™ 6,790,217 9,55+0,42"* 4,92£0,30
HalimeHLue 3Ha4eHHs 4,090,217 5,04£0,11** 5,96+0,33"* 3,79£0,21

[Mpumitkir: pi3Hvug BiporigHa (p<0,05): * — MiXX NOKa3HWMKaMV KOHTPONBHOI Ta OCHOBHOI IPYNn; ** — MiXK MOKa3HMKaMmy B OCHOBHIN rpyni.

3icTaBieHHS TUMPOBUX aKyCTUIHUX TTPOdiiB (KO-
edimientiB TAI ta TSI) i3 BidyanbHOI0 KapTUHOTO
JIAJI0 3MOTY CTaHAPTU3YBaTH TaKi 03HAKH, K T0-
MipHe piBHOMIpHE audy3He 30iabIIeHHs APiOHIX
eX0-CUTHAJIIB y TTapeHximi 3 000B’I3K0BUM 30epe-
JKEeHHSM YiTKOI Bidyastisailii KOHTYPiB fgiadparmu
i CTIHOK BHYTPIIITHHOTIEUIHKOBUX CY/IMH, a TAKOXK
OMipHe CUMeTPUYHE 301IbIIEHHST PO3MIPiB 49aCTOK
neuinku 6e3 gedopmartii ii aHaTOMiYHOT (hOPMHL.

Hactymaum etamom mocitiiskeHHS TPOBEIEHO
JBOBUMIPHY 3CYBHOXBUJIbOBY ejlacTorpadiio
(2D-SWE) ni4 o1iHIOBaHHS AKOPCTKOCTI TapeHXiMu
Ta BUKJIIOUeHHs (hiOpoTndHoi TpancdopMmariii Ha TJii
HassBHOTO cTeatosy. CJri/1 HaroJIOCUTH, 110 CIIPOOH
OIIHUTH HASIBHICTH (hiOPO3Y 3a JOITOMOTOT0 3BUYATi-
Horo Y3/1 y B-pexkumi BusBumcst abcosroTHO He-
e(heKTUBHUMH, IO Y3TOKYETHCS 3 JAaHUMHU CBITOBOI
JliTepaTypu.

3acTtocyBaHHs BUCOKOTOUHOTO MeToty 2D-SWE
(S-Shearwave Imaging) BifiloBiIHO 0 OTPUMaHUX
Hamu padinie fanux [30] 1asmo 3Mory BCTaHOBUTH,
1110, HE3BAKAIOUN Ha JIETKUH CTYIIiHD cTeaTo3y (S1),
napeHxiMa Ie4iHky 6iJbIIoCTi BariTHUX OCHOBHOI
rpymu Bxke 3azHasa ¢piéposHoi nepedynosu (puc. 2):
y 33 (71,8%) BaritHux croctepiraiu ¢iopos I cry-
nenst (F1),y 6 (13,0%) Barithux — ¢i6pos I1 cryme-
1 (F2),y 7 (15,2%) Baritaux (ibpo3y He BUSBIIH,
1o Bigmosizfasio crazii FO.

Amnajtiz comaTHuHOTO MPO(dIJIo NaIiEHTOK MOKa-
3aB YiTKY 3aJI€KHICTh MiJK XapaKTePOM MeTabO0JIiuHOT
MATOJIOTIi BariTHUX ’KiHOK 1 TeMITaMU PO3BUTKY (i-
Opo3y eI HKH:

Crazito FO (i6bpos BijcyTHiil) peecTpyBajiy BU-
HATKOBO B JKiHOK 3 130JIbOBAHUM i JIETKUM Tiepebirom
KOMOPOIIHUX CTaHIB — Ha TJIi IPEEKIAMIICI JIETKOTO
crynens (4 (8,7%) sunagku) abo I[J]2 jerkoro mne-
pebiry (3 (6,5%) BumaaKm).

Cramito F1 (mouatkoBuii hibpo3) BUABUIIN B T1a-
IIEHTOK i3 GiJIbIIT BUPAKEHUMU MOHOMETA0O I TH -

16

MM TIOPYIIEHHSIMU: TIPY 130JIbOBAHIN AUCIIiTTiieMii
(10 (21,7%) Bunaakis), asiMeHTaPHOMY OKUPIiHHI
I crynens (9 (19,6%) sunazaxkis), I'X II crynens
(11 (23,9%) BunaskiB), a TAaKOXK MPU TOYATKOBUX
JIBOKOMIIOHEHTHHUX acolriarigx — noegaanHi ['T/] i3
sgerkoio npeekygamrcieo (1 (2,2%) Bunaaok) um
[T i3 pucainigemiero (2 (4,4% ) BUniagiku).

Crazist F2 (momipuuii ¢i6po3s) opmyBasacst Bu-
HSITKOBO i/l BIUTMBOM arpeCUBHUX HaraTOKOMITO-
HEHTHUX MeTaboIiYHNX KOMOIHAIii 60 TPH IeKOM-
neHcaritii matoJiorii — 3a noeaHanns I'X I ctynens
3 BupakeHotw aucJimnigemieio (3 (6,5%) Bumaakn)
i 3a moeHamHst MopbigHoTO OsKMpinHs I11 crymens
3 PO3BUTKOM TecTaiitnol npeexsamicii (3 (6,5%)
BUITQJIKN ).

JleTanpuuii anamis 6e3mocepesiHiX MOKA3HUKIB
JKOPCTKOCTI TApEeHXIMU TTeUiHKY 32 JaHUMH €J1aCcTO-
rpadii HaBeeHO B Ta0JIMILI 4.

Ak BCTaHOBJIEHO HAMM Ha MOINEPEIHbOMY eTalli
anaJsizy skopcrkocti [29], y Baritnux I rpynu i3 mo-
garkoBuM hibposom (F1) cepeani, MakcuMaibHi
i MiHIMaJIbHI TIOKa3HUKH eJTaCTOTpaMu OyJIn JOCTO-
BipHO BUIIMMU B cepeiiboMy B 1,4 pasa Bij okas-
HUKIB 310poBuX BaritTHux (p<0,05). Y pasi hopmy-
BaHHs moMmipHOro ¢i6posy (F2) xkopcrkicThb
MapeHxXiMu NeYiHKY TIepeBUIITYBajia KOHTPOJIb Y ce-
pearbomy B 1,8 paza (p<<0,05). ¥ miarpyri BaritHux
ocHoBHOI Tpynu 6e3 hioposy (FO) peecTpyBanu
Jmate HesHaure (B 1,03 pasa) migBuIneHHs KOP-
CTKOCTI ITOPiBHAHO 3 KOHTPOJILHOIO IPYIIOI0, 1110 HEe
MaJio cTaTucTiyHOi 3Hauymocti (p>0,05). Baxiuso
Ti/IKPECTUTH HASBHICTh BUCOKOIOCTOBIPHOI Pi3HUII
MIiXX yciMa ImapamMeTpamMu JKOPCTKOCTI MeYiHKN MixK
migrpymamu FO, F1i F2 ycepenuni camoi ocHOBHOT
rpymu (p<0,05), 1110 IOBOAUTH BUCOKY PO3PI3HSTIbHY
3MaTHICTh i yyTauBicTh Metony 2D-SWE Big
Samsung npu cTaitoBaHHi (hiGPoO3y y BariTHUX.

OtpumaHi HAMM Pe3yJIBTATH TOBHICTIO Y3TO/IXKY -
IOThCSA 13 CY9aCHUMU HAYKOBUMU YSIBJIEHHIMU TIPO
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renaTob6iliapHi TPOSIBE METa0OJIYHOTO CHHIPOMY
B 3arajibHiii monyJsiii. HasiBHiCTb XpOHIYHUX MeTa-
6omiyHNX 3axBoproBanb (oxupints, [P, I'X, quci-
MijIeMii ) 3aIycKae B TeUiHIl KacKa/l JIiMOTOKCUYHOTO
ypaskeHHs KaiTuH, BaritHicTsh cama 110 cobi xapak-
TepU3y€eThCs (Di310JI0TTUYHUM HAPOCTAHHSIM 1HCYJIi-
HOPE3UCTEHTHOCTI, aTePOTeHHUMHU 3PYyIICeHHIMMI
B JIiTTTOrpaMi Ta TOPMOHAJIBHOIO 11epeby10BOIO, 110
BUCTYTIAE TIOTYKHUM TPUTEPOM, IKUH IEKOMIIEHCY€E
[PUXOBaHi MOPYyIIeHHsT 0OMiHYy pedoBHH. STK HacJIi-
JIOK, TOEJTHAHHS TeCTalllTHUX YUHHUKIB 13 COMaTHAY-
HUM TJIOM TTPU3BOAUTH /10 NTBU/IKOI XPOHIYHOI KIPO-
Boi iH(piapTpamii remaTonutiB (cTEaTo3y).
Haxkomnmuennsa jinigiB BUKJINKAE aKTUBAIIIO KJIITUH
Kyniepa, po3BUTOK OKCUAATUBHOTO CTPECY Ta TIPO-
JYKIIIIO ITpo3alaJbHUX IIUTOKIHIB, 10 Oe3rocepe/-
HHO CTUMYJITIOE 31pUacTi KT TUHY TTEYiHKY 10 AaKTUB-
Horo GibporeHesy — HaJIMIIKOBOTO CUHTE3Y
KoJiareHy Ta GOpMyBaHHS MEPUIIETIONSIPHOTO (i-
6posy mapenximu [20,26,32].

3aBJgKH BIPOBAKEHHIO iHCTPpyMeHTIiB QUS
i 2D-SWE na 6a3i amapary «Samsung Medison
V7» y HaBesieHOMY JI0CJIi/[PKEHHI BIIeplie BAAI0CI
YiTKO IPOIEMOHCTPYBATH, 110 Y BariTHUX i3 YUHHMU-
kamu pusuky MACXII ve o6MexyeThest uie Oa-
HAJTbHUM HAKOMUYEHHIM KUpY, a y 84,8% Buraaxis
CYTIPOBOJIXKYETHCS TTAPATEJIbHUM PO3BUTKOM (Di-
6posy nedinku Bxke B [I-1I1 TpumecTpax BariTHOC-
Ti. [Ipu 1[bOMY TTIOEAHAHHS KiTHBKOX METa0OTIYHUX
yHHKKIB (Takux sk ['X i gucsinigemii abo gekom-
MEeHCOBAHOTO OKUPIHHS 3 TTPEEKJIAMIICIEI0) BUSIB-
Jisie eheKT CUHEPri3aMy, ITPUCKOPIOIOUH TTPOTPECy-
BaHHs Gibpo3y 1o crazii F2.

Ocxinbku Bepudikaiist pannix cragiit MACXII
3a JI0TIOMOTOI0 CTaH/apTHOTO B-pesxkumy € masio-
eeKTUBHOIO, a GI0IICis 11i/] Yac recTailii cyBopo 00-
MeskeHa, IIO€/THaHHS YJIbTPa3ByKOBOI CTeaToOMeTpil
Ta 3CYBHOXBUJIbOBOI ejlacrorpadii € 6e3anbrepHa-
TUBHUM, GE3MEYHUM i BUCOKOTOYHUM CKPUHIHTOBUM
iIHCTpyMeHTOM B akyliepcTBi. [IpoBesenns takoro
KOMILIEKCHOTO HEIHBa3UBHOTO 00CTEKEHHS Ha PaH-
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HiX TepMiHAaX BariTHOCTI /Ia€ 3MOTY CBOEYACHO BU-
SBJISITH TIAIIIEHTOK TPYTIM BUCOKOTO PU3UKY, TIPOTHO-
3yBaTH PO3BUTOK TAXKKUX aKyMepPCbKUX
i TepuHATAIBHUX YCKJIAJHEHD Ta BIIPOBAKYBATH
[aToreHeTHYHO 0OTPYHTOBaHI JIIKYBaIbHO-TIPO(di-
JIAKTUYHI 3aX0/I1.

Bucuosku

Y BariTHUX KiHOK i3 MeTabO0JIIYHO OOTSAKEHUM CO-
MaTHYHUM aHaMHe30M (oxkupinus, 11/12, I'X, TTI/,
nucaimizemisa) popmysaras MACXII mae porpe-
Cyfounii mepebir i cympoBOIKYETHCS OHOYACHUM
PO3BHUTKOM cTearo3dy Ta hibpornunoi Tpancdopma-
1ii MapeHxXiMu MeviHKH.

Tpaputiiine ¥ 3/ neuinku y B-peskumi mae Hu3b-
Ky 4y TJIUBICTH (He BUSBJISIE TaToIorii y 23,9% mnarti-
€HTOK COMATUYHO OOTSIKEHOI TPYIIN ) Ta € MOBHICTIO
HeiHGOpMaTUBHUM /1Jis BepudiKallii i cTailoBaHHs
(bibpo3y nmeuiHKy.

3acTocyBaHHS Cy4aCHUX HEIHBA3UBHUX METO/IIB
KiJIbBKICHOTO YJIBTPA3ByKOBOTO OI[iHIOBAaHHS — TeX-
nousotii QUS (mapametpis TAI, TSI) i aBoBumipHO1
3cyBHOXBUJIbOBOI entactorpadii 2D-SWE na anapa-
i «Samsung Medison V7» — ae 3mMory 06’eKTUBHO,
6e31eYHO Ta 3 BUCOKOIO TOUHICTIO JIarHOCTYBaTH
il cTagioBaT cTeaTos i hibpo3 MeyiHKy y BariTHIX
y PeKUMIi peasibHOTO Yacy.

[Tposenennst Y3/l nedinku 3 060B’I3KOBUM BH-
KOHAHHSM cTeaToMeTpii Ta esactorpadii € 1011iTh-
HUM JIJ151 BIIPOBA/IKEHHS SIK PyTUHHOTO CKPUHIHTO-
BOT'0 METOJIy Ha PaHHiX TepMiHaX BariTHOCTI B 3KiHOK
i3 kapioMeTaboMIYHUMI YUHHUKaMU pu3uky. [le
JIACTh 3MOTY CBOEYACHO BUSBJISATH MATOJIOTIIO MTeYiH-
K1, 00'€KTUBHO OI[IHIOBATH ii JKOPCTKICTh, BUILISATH
IpyIX BUCOKOTO aKylIepCbKOTO PU3UKY Ta PO3PO-
6JisITH palioHaMbHy 1HAWBIAYaMi30BaHy TAKTUKY
BeJIEHHS BAriTHOCTI, ITOJIOTIB 1 ITICJISIIOJIOTOBOTO I1e-
piozLy, 10 CIpUATIME 3HAYHOMY 3HUKEHHIO YaCTOTH
MaTEePUHCHKUX i TepUHATATBHUX YCKIATHEHb.
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