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AHHOTAOUMS

B nocneaHee Bpems MeTogbl 31aCTOrPAdGUM CABUIOBOM BOSHBI BCE YALLE MCMONL3YIOTCS B KAYECTBE AMArHOCTUYECKOTO UHCTPYMEH-
TQ, NOMOTQIOWLErO OUEHUTL XECTKOCTb MbILLL, M AONONHUTE MHOOPMALMIO, NOAYYEHHYIO C MOMOLLBIO YABTPA3BYKOBOTO MCCIEA0BAHMS
B B-pexume y naumMeHToB ¢ pasnmuHbiMmu HEHpOMbILLeUHbIMM 3a60nesaHuamu. [oHmaHe GakTopoB, ONPesenaioLLX BOCTPOM3BOAUMOCTb
M HOAEXHOCTb USMEPEHMIT KONUYECTBEHHbIX MOKAZATENEH CKOPOCTH CABUTOBOM BOMHBI B HEU3MEHEHHbIX MBILLLLOX, SIBISETCS 3AN0TOM MOMy-
YEeHMSt KOPPEKTHBIX PE3YbTATOB MNP OLEHKE UX NATONOrMYeckux usmeHeHnin. Marepuansi u MeToabl. Hamu b NPOAHANM3MPOBAHSI
AQHHBIE CPEAHMX 3HAYEHUI CKOPOCTU CABHUIOBOI BOMHbI YETHIPEXTNIABOM MbiLULL 66apa y 82 1OBPOBONLUES, NONYUYEHHbIE MPW NOMOLLM
OBYX yNbTpa38ykoBbix annapatos. [epeas rpynna cocrosna us 40 nuu mysxckoro (14 (35%)) v xernckoro (26 (65%)) nona B Bospacte
ot 18 no 32 nert (cpeanwit sBospact — 25.0 net). Bropas rpynna skniouana 42 uccnegyemsix: nuua myxckoro (19 (45.2%)) v xerckoro
(23 (54.8%)) nona & Bospacre ot 39 no 97 net (cpeanmit sozpact — 70.3 roaa). MNposepeHa oueHka cneayowmx GaKTOPOB, BIUSIOLLNX
HO 3HQYEHMS KECTKOCTU MbILIEYHOM TKAHM: BO3PACT, NOA, TONLUMHA MbILIEYHOMN TKAHM M NOAKOXHO-KMPOBOW KNETYATKM, MHAEKC MACCHI
Tena. Pesynbrarbl. CpeaHee 3HaueHMe CKOPOCTH CABMIOBOM BOMHBI HA 060MX QNMNAPATAX COCTABMNO cooTBeTCTBEHHO 2.38 1 2.48 M/C.
3HQUeHWs CKOPOCTH CABUTOBOM BOMHbI HO OBOMX YNbTPA3BYKOBLIX CKAHEPAX MPOAEMOHCTPUPOBAM LOCTATOYHYIO CTEMEHL OBHOPOAHOCTH
U OXKMIAEMbIE KOPPESNSIUMOHHBIE CBA3M C MOSTOM, BO3PACTOM U TOMLUMHOM MbILLEUHOM TKAHW. B nepBoi rpynne npw namepeHumr nokasarenen
CKOPOCTM CABMIOBO# BOMHbI HE BLIABNIEHO 3HAYMMOM KOPPENALMM C BO3PACTOM, TOMLUMHOM MBILLIEYHOM TKOHU, MOAKOXHO-XHUPOBOM KNETYATKM
v nHaekcom maccel Tena (p>0.05). Mpu nposepke rMNOTE3kl O BAMAHUM NONA HO MOKA3ATENM OTHOCUTENBHOMN XECTKOCTU MbILLEYHOM TKAHM
A7 NEPBOM rPyMMbl 3HOYMMON 30BUCUMOCTH yCTAHOBNEHO He Bbio (p>0.05); Takxe He BbIABNEHA CTATUCTUYECKM 3HAYUMAS CBA3 MEXAY
3HQYEHUAMM CKOPOCTH CIBUTOBOM BOMHbI, NONYYeHHBIMU HA pasHbix annapatax (p > 0.05). Bo sBTopoit rpynne npu namepeHuu nokasatenei
CKOpOCTH CﬂBVII’OBOl:i BOJTHbI HE BbISIBIIEHO 3HAYUMOM Koppenaun C TOJ'ILLIMHOI‘/’i I'IOJJ,KO)KHO')KMpOBOIZ KNEeTY4ATKN U MHOEKCOM MACChI TeNA
(p>0.05). Mpu nposepke rMNOTE3bI O BAUSHUM NOA HA 3HOUYEHUE CKOPOCTU CABMTOBOM BOMHbI AN BTOPOM FPYMMbl 3HAYMMAS 3ABUCUMOCT
YCTAHOBIIEHQ TOMLKO ANs 3HAUYeHnit, nonyderHbix Ha annapate Canon Aplio i800 (U=126.0; p=0.018). BuiseneHa 3Haunmas ymepeH-
HOS MPSIMAS CBSA3b MEX/Y BO3PACTOM M 3HAYEHUSAMIM CKOPOCTM CABMIOBOM BOMHbI, NOMy4YeHHbIMM Kak Ha annapaTte Siemens ACUSON
52000 (r =0.446; p=0.031), Tak u Ha annapate Canon Aplio i800 (r,=0.458; p=0.002) ans nccnepyembix naUMEHTOB BTOPO# rpynbi.
3akntoueHue. [peanoxeHHbIe METOAONOTMYECKME NOAXOAb! K BbIMONHEHUIO MCCNEAOBAHMS U MCMONb3OBAHUE CTAHAAPTUSUPOBAHHbIX
M3MEPEHUIA MO3BONAIOT PACCMATPUBOTL METOA 3M1ACTOTPOdUM CABUTOBOM BOJIHBI B KAYECTBE NEPCMNEKTUBHOTO AOMONHUTENEHOMO METOAA
AMATHOCTUKM LUMPOKOTO CMeKTPa 3a601EBAHMI MbILLEYHON TKAHM.

KnioueBble cnoBa: ynbTpa3sykosoe UCCNefoBaHNE MbILLL, 3NACTOrPAbMS CABUrOBOW BOMHbI, YETHIPEXTABAS MbILULA Geapa.

Abstract

Recently, shear wave elastography (SWE) techniques have been used more and more often as a diagnostic tool assessing muscle stiffness
and adding information obtained by B-mode ultrasound in patients with various neuromuscular diseases. To understand factors which
determine reproducibility and reliability of quantitative measurements of shear wave velocity in infact muscles is a key point for obtaining
correct results when assessing their pathological changes. Materials and methods. The authors have analyzed findings on average
values of shear wave velocity of the quadriceps femoris in 82 volunteers after their examination with two ultrasound devices. The first
group consisted of 40 subjects: 14 males (35%) and 26 females (65%), aged 18—32 (average age 25.0 years). The second group included
42 subjects: 19 males (45.2%) and 23 females (54.8%), aged 39—97 (average age 70.3 years). The following parameters influencing muscle
tissue stiffness were evaluated: age, gender, thickness of muscle tissue and subcutaneous fat, body mass index. Results. The average
shear wave velocity in both devices was 2.38 m/s and 2.48 m/s, respectively. Shear wave velocities in both ultrasound scanners showed
a reasonable degree of homogeneity and expected correlations with sex, age and muscle thickness. In the first group, the measured
shear wave velocity did not show any significant correlation with age, muscle fissue thickness, subcutaneous fat and body mass index
(p > 0.05). When testing the hypothesis on the impact of sex at relative stiffness of muscle tissue in the first group, no significant dependence
was also found (p > 0.05); no statistically significant relationship between values of shear wave velocity obtained at different devices
(p > 0.05) was found either. In the second group, the measured shear wave velocity did not show any significant correlation with the
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thickness of subcutaneous fat and body mass index (p > 0.05). The authors also tested hypothesis on the impact of gender at values
of shear wave velocity in the second group; a significant dependence was found only for values obtained at Canon Aplio i800 device
(U=126.0; p =0.018). A significant moderate direct relationship was found between age and shear wave velocity values obtained
both af Siemens ACUSON 52000 (rp = 0.446; p = 0.031) and at Canon Aplio i800 (rp = 0.458; p = 0.002) devices in the second group.
Conclusion. The proposed methodological approaches and standardized measurements applied in the study have demonstrated that
shear wave elastography (SWE) is a promising additional option for diagnosing a wide range of muscular tissue diseases.

Key words: muscle ultrasound, shear wave elastography, quadriceps femoris.

Ccovinka 0nst yumuposanus: lapanxun H.A., ®édoposa A.A., 3ybapes A.B. dnacmozpadus c08uz060ii 601HL 6 OUeHKe CMPYKIMYPbL
uemuvipex2nasoi Mmool 6eopa 6 nopme. Kpemneeckas meouyuna. Knunuueckuii eecmuux. 2023; 1: 15-19.

MerTozbl BUSyaTu3aLiy UTPaloT BaXKHYIO POIb B KTMHIYECKOM
BeJleHN TAI[YIEHTOB C MUOMIaTHell (HejipOMBIIIEYHBIMY, PEBMATHe-
CKVIMJ, BOCIIQ/IMTEIbHBIMI 11 APYTMMIL 320071 BaHMSAMI MBILIETHON
TKaHMI), O3BOJISIS He TOIBKO /IMaTHOCTHPOBATD HaTIIIe [IaTONOTHA,
OLIpeiesIATD TepareBTNYecKye OJXOMbI K JIeYeHII0, HO U KOHTP-
ONMMPOBATh IPOrPeCCUpOBaHNe 3a00EBAHNS TPV MCCTIENOBAHMAX
B tHamyiKe [1]. JI71s1 oLieHKY HellpOMBIIIeYHOI! ITATOJIOr Y Ha CErofi-
HSIUTHNT IeHb JOCTYIIHBI K MCIIONIb30BAHNIO PAs/TIHbIe HeMHBA3UB-
HbIe JTy4eBble MEeTOJbI AVIATHOCTVKY: KOMIIBIOTepHas TOMOrpadus,
MarHUTHO-Pe30HAHCHast TOMOTpadus 1 yIbTpasBykoBoii (Y3) MeTO.
Y3-MeTop MicCeoBaHs IIpefiCTaB/IAeTCs Hanboee ONTIMA/IbHBIM
JULST VICCTICTOBAHIAST MBILIL, G7IATORapsT psAY JOCTOMHCTB: LIMPOKast
HOCTYIIHOCTb, MOOVIBHOCTD aIlIapaTypbl, OTCYTCTBIE IPOTUBO-
MOKa3aHMIT, OBICTPOTA BBITIOITHEH S NCCTE[OBAHIIST U TIOMTYIeHNsT
PesyIIbTaToB, OTCYTCTBUE TyUeBOI HATPY3K, BOSMOXHOCTD BBITIO/-
HEeHVIsI MHOTOKPATHBIX MCC/IEOBAHNI B IMHAMMKE, B TOM YNCIIE U Y
rocreny 6071pHOTO [2]. B B-pesximve BO3MOXXHO KaueCcTBEHHO OlIeHUTD
9XOTEHHOCTD I CTPYKTYPY MBIILIL], U3MEPUTb JIX TOJIIIHY 1 00beM.

CrpemuTenbHOe pa3BUTHE YIBTPAa3BYKOBOI IarHOCTHUKY ITPU-
BEJIO K IOSB/IEHVIO HOBBIX METOMVK, OfJHOI I3 KOTOPBIX SB/IACTCS
anacrorpadust casurosoit Bomusl (9CB), O3BONAOIIAS OLEHNUTD
KONIMYECTBEHHbIE TIOKA3aTENMN YKECTKOCTYI MBIIIIEYHOI TKAHM TT0
AHAJIOTMY C TIACTOMETPHUEN! TIeUEHN, UTO /JAeT BO3MOXKHOCTD 00'b-
eKTHMBU3MPOBATb ¥Y3-MeTOJl, CHUBUTD €r0 OllepaTop-3aBUCHMOCTD
¥ TIOBBICUTb BOCIIPOM3BOJMMOCTb ITOTTydaeMbIX laHHBIX [1]. PaboTbl,
MOCBALIEHHbIE TpHMeHeHNI0 MeTofa OCB B IMarHOCTYKe ATOIOT NI
KOCTHO-MBbIIIEYHON CUCTEMbI, Ha CETOMHSAIIHII IeHb TOCTATOYHO II-
POKO IIpefiCTaB/IeHbl B INTEPATYPE, OHAKO XapaKTePHU3YIOTCSI MaJIbIM
YICTIOM HaO/TIOIeHuiT, BapyabeIbHOCTBIO [IOKa3aTeel )KeCTKOCTL,
OTCYTCTBMEM CTaHIAPTUSUPOBAHHOI MEeTOIMKI M3MepeHuMit [3-6].

Jlo cVIX IIOp He CYIeCTBYeT eMHOI TOYKY 3RV OTHOCUTEIbHO
3HaUeHMIT HOPMBI TTOKa3aTenell >KeCTKOCTU MBIIIeYHON TKaHM 110
maHHbIM DCB, 4TO He [JaeT BOSMOXXHOCTY OIHO3HAUHO OLIEHVBATH
KIMHIYECKYIO 3HAYMMOCTD 9TOI METORVIKY ITPY OLICHKE M3MEHEeHMI
CTPYKTYPBI MBILII] TPV PA3/INYHBIX TATONOISX.

Lenv uccnedosarnust — OMPEENUTD CPeHIE TIOKA3ATENN )KECTKOCTI
MBILIEYHOI TKaHU Y JOOPOBO/IBIIEB Pa3HbIX BO3PACTHBIX IPYIII,
IIOJTy4eHHble C IIOMOLIBIO METORMK 9/TacTOrpachiiyt CIBUTOBO BO/IHBL.

Marepuanbl M METOABI

C 1jerblo u3y4eHs1 pepepeHCHBIX TOKa3aTesell 5KeCTKOCTU Mbl-
LIIeYHOJ TKaHV HaMy OBI7I0 00C/TeoBaHO 89 30 OBBIX T0OPOBOJIbLIEB
B Bospacte ot 18 fio 97 neT (meamana — 39.5 net) 6e3 maTonorun
MBIIIEYHOIT TKAHN B aHaMHe3e. [laHHbIe ceMIt JOOPOBO/IbLIEB ObIIN
VCKITIOUEHBI U3 CTATUCTUUECKO 0OPAbOTKM B CBS3Y C yKa3aHMeM
Ha yIIoTpe6/ieHyie TeKapCTBEHHBIX CPECTB Ha CYCTEMHOIT OCHOBE,
HajImuyeM 3a60/IeBaHIIl CYCTaBOB, 3aHATIAMYU IPO(eCCHOHAbHDI-
MM BUfjaMu CriopTa. Boruepuime B rccnenoBane 82 [o6poBobLia
ObTN pasiieTeHbl Ha 1Be TPYIIIbL IT0 BO3PACTHOMY KPUTEPHIO C LIE/TBIO0
OLIEHKY CTETIeHY B/IVISIHIIA BO3PACTHBIX MI3MEHEH 1 MbILIeYHOI TKaH
Ha IT0Ka3aTe/u ee xxecTkocTi. [Tepsast rpyrma cocrosiia n3 40 sy

My»cKoro (14 (35%)) u xeHckoro (26 (65%)) ona B Bo3pacte ot 18
1o 32 net (cpemHuit Bospact — 25.0 11et). Bropas rpynma Bimodaa
42 viccnepryeMbIx: UL MY>KCKOTo (19 (45.2%)) m xenckoro (23 (54.8%))
1o71a B Bospacte 0T 39 10 97 net (cpeuuit Bospact — 70.3 net). bsum
OlleHeHbI (PaKTOPbI, BINSIOLIE Ha 3HAYEHIS KECTKOCTH MBILIEHOM
TKaHU: BO3PACT, IOJI, TO/IIVHA MBIIIEYHOJ TKAHM 1 TTOJJKOXKHO- K-
posoit xrerdarku (IKK) B 30He MHTepeca, a TAKoKe MHIEKC MacChl
tema (VIMT).

YibTpasBykoBoe nccefosatue (Y3V) ¢ mpuMeHeHyeM TeXHOIO-
vt DCB 1o CTaHAAPTH3MPOBAHHOI METOLOMOTHY OBIIO IPOBELEHO
OJJHVM VICCTIEfiOBaTeTIeM, IMEIOIIM OIIbIT paboTsl ¢ ICB boree Tpex
TIeT, Ha IBYX aIlIapaTax 9KCepTHOro kmacca: Siemens ACUSON 52000
(texnonorust ARFI) n Canon Aplio i800 (textomnorus 2D SWE). ITpn
BoInosiHeHVu Y3V co6/miofacst psiii onpefieieHHbIX YCIOBUIL: UCCTTe-
IOBaHye TPOBOAV/IN 0€3 IpenBapUTeNbHOI (13ITUECKOI HArPY3KHL,
1o Havayta Y3V 1oOpOBO/IBLY TIpefyIaray B TedeHye [SITY MUHY T
HAXOIMThLCS B COCTOSHMMY TTIOKOS B TIONIOXKEHMI JIeYKa Ha KyIeTKe
C paccIabIeHHBIMI KOHEYHOCTAMY; B MCCIEAyeMOll KOHEYHOCTH
TO/DKHBI OBUTN OTCYTCTBOBATD /IBIDKEHNE U crubaHume. B KavecTBe
00beKTa MCCTIEOBAHMS MCIIONb30BA/IM Y€TBIPEXI/IABYIO0 MBIIIIY
Oenpa, a IMEHHO IPSMYIO 1 IIPOMEXXYTOUHYI0 MBIIIIBL [Tpu BEIGOpe
VICCTIefLyeMOVI HYDKHel! KOHeYHOCTY (IIpaBOoji/IeBOVl) IPYHIMAIOCh
BO BHIIMaHJI€, JIEBLION M/ TIPABLIOH ABMseTCs fo6poBorer (100%
BOLIEINX B OCHOBHYIO TPYIITY FOOPOBOIBLIEB OBV IPABLIAMIA).

YIbTpasByKoBO IMHENHDII JATYMK YCTAHABIMBA/IM IIEPIIEH/IMKY-
JIAPHO LIOBEPXHOCTN GeIpeHHON KOCTH, B IPOEKLIN CPEIHEN TPETH
JIcCIIeiyeMoro Geipa, Ha ITyOuHe, COOTBETCTBYIOLel CepelyiHe TOMILIN
npsiMoit Mblbl Gefpa. Bo nsbexanue addexra annsorponuy,
XapaKTePHOTO [YIsi CKEIeTHBIX MBIILILI, BCe M3MEePEHVs IIPOBOLVIIN
TIPU TIOJIOXKEHWN JIATYMKA, OPMEHTIPOBAHHOM TIPOJIOZIBHO TI0 OT-
HOIIEHWIO K MBIIIEYHBIM BOTTOKHaM. CKaHVPOBaHUe IIPOBOAYIIN
B IIPOJIOZIBHOM TIONIOKeHVHM (puc. 1). XapaKTepUCTUKU YaCTOThI
CKaHMpoBaHus, nonoxkenne ¢pokyca u TGC-cnaitepos Bo BpeMs
VICCTIETIOBAHYsI HE MEHSITI.

ITocne penBapyUTeIbHON 0030PHOI OLIEHKY CTPYKTYPhI MBIIII[bI
B B-pexxnme [ MCKITIOUEHN S HA/IMIYA TPABMATIYeCKIX U3MEHEHMT
7160 TIPUSHAKOB aTPOQUIM MBIIIEYHBIX BOIOKOH (TaKOBbIX M3Me-
HeHUI y 00C/IelyeMBbIX BBISIB/IEHO He ObUIO) BceM HOGPOBO/IbLIAM
TIOCTIe0BATENbHO N3MEPS/IN TOIIVHY YeThIPeXITIaBO MBIIIIIBI
(CyMMAIVIOHHOJ! TOMIIVHBI IPAMOJL ¥ IPOMEXXYTOYHON MBIIIILT)
u cnost IDKK Ha o6onx ammapartax (puc. 2).

ITocre sToro akTusuposamm pexxum CB 1 M3Meps KecTKOCTb
TIPSIMOTT MBIIIIIIBL, KaK Hanboree TIOBEPXHOCTHO PACIIONOXEHHOIL.
9CB Ha 060X amIIapaTax BbIIONHAMN 6€3 OKa3aHVA KOMIPeCCHN
Ha MSITKIie TKaHN, 6€3 ICIIONb30BaHMs reneBoit mopymkiu. O6mactb
untepeca (ROI) mpu BbimonHenn CB ycTaHapnmBamy B TOMIIE
MBIILIEYHOTO GPIOLIKA TTPSIMOI MBIIIL[bI BTN OT SIMMMUSIAS, ATTOHEB-
POTIYECKIX 1 MBILIEYHO-CYXOKIIbHBIX CTPYKTYP, & TAKKe COCYTIOB
(pyc. 3). Tmy6ua ycranosku ROI pasmiraaracs Mex/y MarieHTaMun
U3-3a Pas/uysl B TeNOCIOKeHuM U ctertenyt passutyst IDKK, mo-
ugazp ROI Obita ofpHaKOoBa 151 BeeX 0OpoBosibLieB. PrKcpoBanu
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Puc. 1. MonoxxeHue parumka npu NnpoaonbHOM CKOHUPOBUHUM YETbIPEXTNIGBO MbILLLbI 6€APa U COOTBETCTBYIOLLEE
Y3-uzob6paxenme: 1 - npsmas mbiwga 6eapa; 2 — npome)xyTouHas Mbiluua 6eapa

Vs=2.07 m/s
Depth=2.4 cm

Puc. 2. UsmepeHue ToNLWMHDBI NPSIMO U MPOMEXXYTOUYHOM
Mo (A) u Tonwmnbl MKK (B)

JIeCATb ITOC/IeNOBATe/IbHBIX M3MePEeHMIT XKeCTKOCTI B M/C Ha 000MX
anmaparax ¢ BbIYMC/IEHMEM CPEHETO 3HAYEHNUS M TIOCTIENYIOLIEl
CPABHUTEIbHOI OLIEHKO ITOKA3aTeNEeN.

Craructndeckyio 00paboTKy HaHHBIX IIPOBOAII IIPY ITOMOLIY
IporpaMMHOro IakeTa Statistica 13.5.0 (StatSoft, CIIIA). [l xoppe-
JIALMOHHOTO aHA/IN3a TPV PaCIIPeeNeHNy, OTIMYHOM OT HOPMaJlb-
HOTO, paccuuThiBamu kputepuit Crmpmena (r,). Koppenaimonsas
CBSI3b cuMTaach ciaboit npu [r] <0.3, ymepennoit mpu 0.3 < [r] <0.7
u cwibHON 11py [1] 20.7. [Tpu 1 > 0 KOpPeALMOHHAS CBSI3b CIUTATIACh
IPsAMOIL, a B cydae r<0 cBA3b cumuTamach oopaTHoiL. Kopperramu-
OHHas CBA3b CYMTAIACh 3HAUMMOIL Ipy p < 0.05.

Pesynbrarp!

ITpu uccnenoBanmu B B-pexxnme MennanHoe 3Ha4YeHIE TOMIVHBI
YeTBIPEXITIABON MBILIIIBI Oefipa cpefm Beex JoOpOoBO/bLEeB (n=382)
cocTaBuo 22.6 MM (Bapbuposana ot 8.5 o 36.6 mm). Tommuua Puc. 3. Inacrorpadus casMrosoi sonHel. Ycranoska ROI

IDKK B obnacTu nepepiHeit nopepxHocTu Geipa BApbUPOBaa OT g ppoeKiMM TONLLYM NPAMOI MbILLLbI GeAPa Ha annapaTax
3.2 10 30.0 MM (MemuanHad TonmmHa — 9.35 MM). 3HadeHne VIMT ~ Siemens ACUSON s2000 (A) u Canon Aplio i800 (B)

SD.T12 2.1kPa

Moxkazarenu cpeAHero sSHa4YeHUs U mMeauaHbl ana usmepeuuﬁ, BbIMOJIHEHHbIX Y NALMEHTOB GQHANIU3UPYEMBbIX rpynn

Boi6opounas | Tomupmxa Tomumua IDKK, Mmm VIMT Siemens ACUSON 52000, | Canon Aplio i800,

COBOKYNHOCTD | Y€TBIPEXTIaBOI CKOPOCTH CABUTOBOIA CKOPOCTB CABITOBOI
MBILIIIBI, MM BOJIHBI, M/C BOJTHBI, M/C

OcHoBHas Ot 8.5 110 36.6 Or 3.2 10 30.0 Ot 19.36 o 45.72 Ot 1.23 1o 3.83 Ot 1.39 1o 3.29

rpymma (n=82) (Memmana - 22.6) (memmana — 9.35) (memmana - 27.04) (cpenmee snauenne — 2.38) (cpennee 3HaveHue — 2.48)

Ilepsasa rpynma Ot 12.5 10 36.6 Or 3.2 1o 21.7 (cpegree Ot 20.31 10 34.53 Or 1.84 mo 3.31 Or 1.88 10 3.29

(n=40) (mepmana - 24.4) 3navenve — 9.45) (cpentee snavenve — 25.69) (cpeptiee smadenve — 2.49) (cpenriee snauenue — 2.58)

Bropas rpynma Ot 8.5 0 31.7 Or 3.3 10 30.0 Ot 19.36 0 45.72 Ot 1.23 o 3.83 Ot 1.39 o0 3.26

(n=42) (cpenee snadenve — (mepyana — 9.3) (cpenmee snadenye — 29.75) (cpepHee 3Hadenye — 2.28) (cpenmee snadene — 2.38)
20.8)
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Puc. 4. 3HaueHus CKOPOCTU CABUrOBO# BOJHbI Y A,06pOBONnbLEB OCHOBHOM rpynnbl (Siemens ACUSON s2000) (n=382)
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Puc. 5. 3HaueHUs ckopocTu cABUroBOI BOJHbI Y flo6poBonbLEB ocHOBHOM rpynnbl (Canon Aplio i800) (n=82)

BapbypoBano ot 19.36 o 45.72 (MenuaHHOe 3HaueHNe — 27.04).
CBopHble TaHHBIE TI0 M3MEPEHHBIM [IapaMeTpaM y JOOPOBOMbLIEB
IIePBOIT 1 BTOPOIL IPYIII IIPEACTAB/IeHbI B TAOMNIIE.

ITo ganupiM ICB, 3HaUeHMe CKOPOCTU C/IBUTOBOI1 BOMTHBL, Paccuu-
TaHHOe Ha armnapare Siemens ACUSON s2000, fiy1s1 Bcex nccnenye-
MBIX OCHOBHOII I'PYIIIIBI BapbupoBaso ot 1.23 o 3.83 m/c (cpepnnee
3HaveHne — 2.38 m/c) (puc. 4); Ha anmapate Canon Aplio i800 - ot
1.39 1o 3.29 m/c (cpenHee 3HaueHue — 2.48 M/c) (puc. 5). Y Myx-
YJH 3HaUeHNe CKOPOCTU CABUIOBOIL BOJIHBI Ha allllapaTe Siemens
ACUSON 52000 Bapbuposao ot 1.23 1o 3.83 M/c; cpefiHee 3HaUYeHMe
coctaBmo 2.47 m/c (ot 1.98 1o 2.97 m/c); Ha anmapare Canon Aplio
i800 - ot 1.39 fo 3.26 M/c; cpenHee 3HaueHue — 2.53 M/c (ot 2.07
T0 2.97 M/c). Y >KeHIIMH 3HaYeHUe CKOPOCTII COBUTOBOIT BOTTHBI HA
anmnapare Siemens ACUSON s2000 Bappuposano ot 1.65 fo 3.31
M/c; MenuanHoe 3Hayenue — 2.28 m/c (ot 1.90 1o 2.66 M/c); Ha amma-
pare Canon Aplio i800 - ot 1.88 710 3.29 M/c; MejuaHHOE 3HAaYEHNME —
2.35 m/c (ot 2.00 1o 2.69 m/c).

3HayeHMe CKOPOCTH CIBUTOBOJ BO/THBI Ha anmapare Siemens
ACUSON 52000 y 5o6pOoBO/IbLIeB IepBOil IPYIIILI BAPLIPOBAIIO
ot 1.84 10 3.31 M/c (cpepHee 3HaueHNe — 2.49 M/C), Y FOOPOBOIBIIEB
BTOPOII rpyIbl — oT 1.23 0 3.83 M/c (cpeniHee 3HaueHMe — 2.28 M/C).

3HaueHue CKOPOCTH CABUIOBOII BO/IHBI Ha ammapare Canon Aplio
i800 y 5o6poBONIBLIEB TIEPBOIT TPYIIIBI BapbupoBaIo oT 1.88 1o
3.29 M/c (cpennee 3HaueHne — 2.58 M/c), y JOOPOBONBLIEB BTOPOI
rpynisl - ot 1.39 o 3.26 M/c (cpenHee 3Hadenve — 2.38 M/c).

Koppensauuonublil ananns M3MepeHHbIX 3HaUeHUIT CKOPOCTI
CIBUTOBOVI BOJIHBI C TO/IIIVMHON MBILIIBI B 30HE MHTEPECa ITOKa3a
3HAUMMYIO CTTaby0 0OpPaTHYIO CBSI3b IIs1 3HAYEHUIA, TIONYIeHHBIX
¢ ncronb3oBaHyeM MeTofuky OCB Ha anmapate Siemens ACUSON
$2000 m1s1 BCelt OCHOBHOJ IPYIIIbL (rS= -0.297; p=0.018), n orcyT-

CTBME 3HAYVMMOJ CBA3M C TONILMHON YeThIPEXIIaBOJ MBILILIBI HA
anmapare Canon Aplio i800 (p>0.05). BbITo BbIABIEHO OTCYTCTBME
3HAUMMOI CBA3M 3HAYEHUIT CKOPOCTY CABUTOBON BOJHBI C TOMILN-
noit IDKK u VIMT Ha 0601X ybTpa3ByKOBBIX aIllIapaTax [ BCex
I0OpOBO/IBLEB OCHOBHOI! Ipymsl (p>0.05). ITpu mposepke rumo-
Te3bl O BAVITHUM 11071a Ha CKOPOCTD CABUTOBOJ BOJIHBI y MCCTIETye-
MBIX OCHOBHOII IPYIITIBI 3HAYVMA 3aBYICHMOCTD ObI/Ia yCTAaHOB/IEHA
TOJIBKO Z151 3HAYEeHMI], IOy YeHHBIX Ha arnapare Canon Aplio i800
(U=534.0; p=0.009).

B nepBoit rpymize n3sMepeHHbIe ITOKA3aTey CKOPOCTY CIIBUTOBOM
BOJIHBI He ITOKa3a/Ii 3HAYMMOJ KOPPELALMYL C BO3PACTOM, TOMIIMHOM
mbiegnont Tkany, IDKK u VIMT (p>0.05). ITpu poBepke rumo-
Te3bI O B/IVSHIUM 071 Ha TI0KA3aTeM OTHOCUTENTBHON SKeCTKOCTHI
MBILIEYHON TKaHU I IIEPBOII IPYIIIIbI 3HAYUMOI 3aBUCUMOCTI
ycTaHOB/eHO He 661710 (p>0.05); TaK)Ke He BBIIBICHA CTATHCTIYECKN
3HAUMMAs CBA3b MEX]y 3HAYEHMAMIU CKOPOCTH C/IBUTOBOI BOTIHBI,
IIOTyYeHHBIMM Ha Pa3HbIX alnapaTax ¢ UCIO/Tb30BaHIeM COOTBET-
CTByIOLIelT MeTonuKy nmacTorpadum (p>0.05).

Bo BTOpOII TpYIIIIEe N3MepeHHble OKA3aTeNn! CKOPOCTI CIIBUTO-
BOJ1 BOTIHBI He TT0Ka3ajIi 3HaYMMOoit Koppenarym ¢ TomyHoit [IDKK
u VIMT (p>0.05). IIpu mmpoBepke Iuiore3sl O BIMSHNAY 1I0JIA HA
3HAUEeHIe CKOPOCTY CABUTOBOJ BOTHBI [JI BTOPOJ IPYIIIbI 3HAY/Mas
3aBJICHIMOCTb YCTAHOBJIEHA TO/IBKO /1A 3HAYeHMIT, IIOMTyJeHHbIX Ha
armapate Canon Aplio i800 (U=126.0; p=0.018). BrisiBnena 3Ha-
4yMas yMepeHHasA IpAMas CBA3b MEX/Ty BO3PaCTOM ¥ 3HAYEHNUAMU
CKOPOCT¥ C/IBUTOBOI1 BO/THbIL, TOMy4YeHHBIMM KaK Ha aIIaparte Siemens
ACUSON s2000 (rP =0.446; p=0.031), TaK u Ha anmapare Canon
Aplio i800 (r, =0.458; p=0.002) /st UCCIIEyeMbIX BTOPOi TPYTITIbL.
Bo BTOpOI! IpyIIie TakKe He BbIAB/IEHA CTATUCTUYECKY SHAYMMAs
CBSI3b MEX]y 3HAUEHMAMYU CKOPOCTY CIBUTOBOJ BO/IHDI, IO/Ty4€eH-
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oerMHdanGSI CTAaThA

HBIMJI Ha Pa3HBIX aIllIapaTax ¢ MCIIONb30BaHIEM COOTBETCTBYIOLIEN
meronuku ICB (p>0.05).

O6cyxnenne

He BbIsbIBaeT COMHeHNTE, 4TO Tpy BbIonHeHNy SCB MbIlIeqHOi!
TKaHU CTIefyeT IPUAeP>KUBaTbCA eMHOTO a/ITOPUTMA UCCTIeIOBAHNAL.
Psapmom nccreoBarenest mpefIpYHIMATICh TOIIBITKY IPEICTaBUTD
peKOMeH/jaLuM 0 CTaHAapTU3anym MeTofa OCB mia nomydeHns
ONTMMATBHBIX TaHHBIX [7]. Ha BapnabenbHOCTb pe3ynbTaToB KecT-
KOCTM CKeJIeTHBIX MBIIIL] Ty BbionHeHy ICB MOTyT BIMATh MHO-
rue paKTOPBL: MCTIOTb30BAHNME PA3TINYHBIX eIMHIAL M3MepeHus (M/c
u I1a), 1Ty OVHBI yCTaHOBKI OKHA OIpOca [8], BBIOpaHHbIe YaCTOTHBIE
XapaKTePUCTVKY IATYNMKOB, CTETIeHb OKa3bIBaeMOI KOMITpecci Ha
MsATKME TKaHW. VIMEITCA COOOIIEHNS O TOM, YTO KECTKOCTh MBILIIL],
Gezpa y /1eBILelT I IIPABILET, @ TAK)KE SKECTKOCTD MBIIIL BEPXHIX
U HYDKHUX KOHEYHOCTET MOXKeT oTm4athest. B pabore A.M. Alfuraih
u coaBT. (2017) 6bUIO OKA3aHO, YTO JOCTOBEPHOCTD M3MEpPEeHNI
JKeCTKOCTY OKa3anach BbIlle /i TOBEPXHOCTHO PAaCIONIOKEHHBIX
MBILII] IO CPAaBHEHMIO € O071ee ITyOOKOMeXAIMMIL MBILIIIAMI [7].

CrouT TaKKe OTMETHUTb, YTO B AMATHOCTITIECKIIX CICTEMAX Pasiid-
HbIX QVPM-TIPON3BOAUTENEN IIPUMEHSIOTCS PA3TUIHble TEXHOTIOT MM
9CB (nampumep, ARFI, 2D SWE, TpansuentHas anactorpadms),
HEKOTOPbIe 113 KOTOPBIX MO3BOJLAIOT IIOMy4aTh pe3yabTaT B PasliMIHbIX
eIVHUIIAX M3MepeHmst — M/ 1 K] 1a, He SBITIONIVXCS UICHTUYHBIMIY,
YTO TaKKe MOYKET BIIATH Ha BAPMabeIbHOCTD IOTyJaeMbIX 3HAaUCHIIL.

YkasaHne Ha peepeHCHble 3HATEHUST YKECTKOCTI MBIIIEYHOI
TKaHJ B HOpMe B JINTepaType MPefiCTaBIeHbI B eIMHIYHBIX TyO/Iu-
karsix. Tak, A.M. Alfuraih u coasr. (2017) nccnenosasm 20 zo6po-
BOJIBIIEB, Y KOTOPBIX OIPEMIeIs/IACh KECTKOCTD YeThIPEX PasIMIHbIX
MBIIILL: JIATEPa/IbHOM IINPOKON MBIIIIIbI 6e;[pa (cpenHee 3HaYeHIe
XeCTKOCTHU — 1.76 M/C), ABYI7IaBOVI MBIIIIIBI Oefipa (CpefjHee 3HaUeHMe
XecTKOCTH — 1.54 M/C), ABYITIaBOJ MBIILILIBI IUTeYa (CpefHee 3HaYeH e
JKECTKOCTI — 1.76 M/C) ¥ MBIIIIIBI, OTBOJSIIETT MU3UHeT] (CpeHee
3HaYeHMe KeCTKOCTH — 2.55 M/c). VIccrenoBaHys IpOBOAIIN Ha aIliia-
pare LOGIQ E9 npu momMo1y TMHEITHOTo AaTYMKa C 9aCTOTOM 0T 9 10
5 MI11. 3HaueHMA >KeCTKOCTH PasinNyaIiCch MeXXY BCeMY MBIIIIIaMI
(p<0.001), 32 MCKTIOYEHMEM TATEPATIBHOIA LIMPOKO MBILIL[BI Oefipa
U [IBYI7IaBOII MBIIIIBI I1eda. CaMast 6o/Ibliiast pasHILa ObIIa MEXIY
MBILIIIETT, OTBOJiAIIENT MUSIHeL], M IBYIIaBO MbIILielt Genpa [7].

Io panubiM B.M. Jlensiruna (2015), y feTelt BHe 3aBYCUMOCTH OT
II0/Ia Be/IMYMHA XXeCTKOCTY Mblil ipy ICB kornebrnetcs B mpere-
nax 1.74-1.78 m/c, y MONOZIBIX MY>KUMH — 2.79-2.82 M/C, y TIOXKMIBIX
MY>X4uH — 2.87-2.91 m/c, y >xeHmmmH — 1.73-2.56 m/c. [1pu Harpyske
U MaKCHMMaJTbHOM COKpallleHuH MbIibl BermruyHa ARFI BospacTaet
10 6.57-7.53 M/c (Komm4aecTBO 006C/IEMOBAHHBIX JILI, JUATHOCTIYE-
CKMit TpHOOp He yKasaHsl) [9].

A.A. EmenbsiH1ieB 1 coaBT. (2022) mpu ucciefoBanmy 41 maryeHra
KOHTPOJIBHOII TPYTIIBI MALIEHTOB (€3 TOBPEK/IeHNMS MbILLL] (aImapar
Logiq E9) npencraBmim MegyaHy 3HaUeHNIT U MEKKBAP TVILHBIN
pasmax [y1st ckopocTu 60koBoit BormHbl V =2.03 [1.72; 2.64] m/c [10].

B Hautelt paboTe ObUT IPOBeJIeH CTaTUCTIIECKIIT aHa/II3 TT0Ka3a-
Tesieil CKOPOCTH CIBUTOBOI BO/IHBI MbILIEYHOM TKaHU Y 30POBbBIX
JIUI] pasHBIX BO3PACTHO-TIONOBBIX IPYIIIT Ha ITpUMepe e ThIpexT/a-
BOJL MBIIIIIBI Oefpa ¢ uctonb3oBanyeM Metomuk JCB. [TomydeHs
KOJIMYIECTBEHHBIE TAHHBIE 00 OTHOCUTENTBHOI KECTKOCTI MBIIIIEY-
HOII TKaHN. BpIAB/IEHO, 4TO Ha [IOKA3aTe/lX CKOPOCTU CABUTOBOI
BOJIHBI, MI3MepeHHbIe C UCIONb3oBaHNeM MeToAuky JCB Ha pas-
HBIX Y7IbTPa3BYKOBBIX aMIapaTaX, He OKa3bIBAIOT 3HAUMMOTO B/INU-
sTHMS Takue mapameTpsl, kak tommyaa [DKK u VIMT. 3navenus
CKOPOCTY CIBATOBOJL BOJIHBI Ha 0OOMX Y/IBTPa3BYKOBBIX CKaHepax
y 82 1o6pOBO/IBLIEB MPOLEMOHCTPUPOBANI JOCTATOUHYIO CTEIEHDb
OIHOPOIHOCTH ¥ O>KUJaeMble 3HAUVMble KOPPeAIIOHHbIe CBA3N
C IIO7IOM, BO3PACTOM U TO/IIMHOJ MBIILIeYHOM TKaH). OTHOCUTE/bHAS
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OfHOPOIHOCTD ITOTyYEeHHbIX 3HAYEHIT CKOPOCTY CBUTOBOV BOTHBI
Ha 060¥X anmaparax KOCBEHHO MOATBEPXKJAET BOCIIPOU3BOJUMOCTD
PEe3y/IbTaTOB U3MEPEHNIL.

3axaroueHnie

TlocTaTouHas CTENeHb IMATHOCTIIECKOM IieHHOCTI MeTommK DCB
B OII€HKE JKECTKOCTI MbIH_Ie‘-IHOI/U[ TKaHU y S,T_[OPOBbIX I/ICC}IeHYEMbIX
HPI/I YCJ'IOBI/H/[ CO6}IIOI[€HI/[H KOppeKTHOﬂ METOOO/IOTMN BbIIIO/THEHIA
MICCIIENOBAHNA M MICTIO/Tb3OBaHIA CTaH,l]apTI/ISI/IpOBaHHI)IX I/I3M€peH]/II7[
II03BOJISI€T paCCManI/IBaTb 3CB B KaUeCTBe HepCHeKTI/[BHOFO JOIION-
HIUTEIbHOI'O METOIAa AUATHOCTUKI LHI/IpOKOFO cneKTpa 3360HeBaHI/H7I
MI)H.He‘{HOIU/I TKaHU, B TOM 4YlCJie HPI/I MICCIeNOBAaHNAIX B IVTHAMIIKE Ha
(oHe 7TeyenyA 1 peabMIUTALMOHHBIX MEPOTTPUATHI.
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