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COHONDJIACTOTPA®UA CYXOXUINUN U CBA3OK:
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Ilo dannvim rumepamypul oyenenvbl OUAZHOCMUYECKUE 03MOICHOCHIU COHOINACMOZPAPUU NPU UCCAEO0BAHUU. CYXO-
HCUnUil U c65130K 8 Hopme u npu namonozuu. Coenan 6v1600 0 HEOOXOOUMOCMU OANbHENUE20 UZYYEHUSL BOIMONCHOCMEN
OAHHOU MEXHOI02UU C YEbI0 YMOYHEHUs! €€ OUACHOCTNUYECKOU YEHHOCMU NPU NOBPENCOCHUSX CEA30K U CYXONCUTLUIL.
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Beenenne

JlarHBIC TUTEpaTypPhI YKA3hIBAIOT HA BHICOKYIO HHITHICH-
THOCTb MOBPEKACHUN CYXO0KHIbHO-CBA304HOTO amnnapara.
[Tpu 5TOM MHOTHE acCreKThl ATOH MPOOIEMBI OCTAIOTCS He-
JIOCTATOYHO M3y4YE€HHBIMH, OCOOCHHO B YaCTH, Kacaromiencs
paHHel IMarHOCTHKHU TOBPEXJICHUH Hanbosee yI3BUMBIX
CYXOXKHIIHIL: aXWIIJIOBA CYXOXKWIIHSA, CyXOKUIHS HaJOCTHOM
MBIIIIBI, CyXOKHIUS pa3rudaTtesneil mpenieybst, IaHTap-
HO#t (acumu. Manonocrynnocts MPT u Henndopmatis-
HOCTb PEHTT€HOBCKHX METO/IOB HA PAaHHHX 3TaIax Pa3BUTHS
MIATOJIOTMYECKOTO TPOIIecca B YKa3aHHBIX CTPYKTypax Halle-
JIMBAIOT HA MOMCK YIOOHBIX ISl IPUMEHEHHS B KITMHUYECKOM
MPAKTHKE CHOCOOOB OLIEHKU COCTOSIHHSI CYXOXKWJIMH U CBSI-
30K. OTHIM W3 BapHaHTOB PEIICHUS ATOW MPOOIEMBI SIBIIS-
€TCsl UCIIONB30BAHUE BO3MOXHOCTEH COHO3/IacTorpaduu
(COaI).

Lenb paboThL: OLEHHUTH (110 JAHHBIM JINTEPATYpPhI) AUar-
HOCTHYECKHE BO3MOXHOCTH COHO3JIAacTOrpa(uu mpu. Io-
BPEKICHUSX CBS30K U CYXOMKHIIHH.

Martepuan uccienoBaHus: MyONUKalUM, COIEpIKalHe
nH(OPMAIMIO O IPUMEHEHUH COHOdJIACTOrpaduu MpH T10-
BPEXJICHUAX CBA30K U CyXOXKHIINH, OOHAPYKEHHBIC B. aHIVIO-
s3BIYHBIX pecypcax PubMed 3a eprioz ¢ 1991 02011 ol

Pe3ynbTaThl 1 00Cy:KICHAE

COI — TexHONOTHUS YIyqIlIEHHUS BU3YaIU3allil HEOTHO-
POMHOCTEN MATKMX TKAHEH 110 UX CABUIOBBIM YIIPYTUM Xa-
paxtepuctukam [1, 2, 3,6, 12, 14, 17,11, 35]. M3BecTHO, 4TO
YIPYToCTh (MACTUYHOCTH) OUOJIOTHYECKOH TKAHH — 9TO CBOM-
CTBO oOpaTtumoit nedopMaliim, KOTopoe Mpemaonpeesier-
Cs1 MUKPO- ¥ MaKpOCTPYKTYpHOM OpraHu3alieil TkaHu. DTU
CBOICTBA TKaHE MOTYT U3MEHSTHCS IIPU PA3IIMIHBIX NATO-
JIOTMYECKUX TTpoHeccax (HalpuMep, PU BOCTIAICHUH WIIH
e muctpodrudaeckux mMeHenmsx) [11, 12, 14]. Uudopma-
s 00 3THX M3MEHEHHSAX MOKET OBITh MOIydeHa Kak B A-
pexume [16], Tak u B B-pexxume [5, 16, 34]. Onnako n3meHe-
HUSI 9XOT€HHOCTH. CYXOXWJIMH WM CBSI30K, OOHapy>KEHHBIC
YKa3aHHBIMH BBIIIIE CIOCOOAMH, HE BCET/IA MPOIOPIIMOHAIb-
HBI U3MEHEHMSM UX CBOMCTB, a 3HA4YMT, U HE BCErja JaroT
BO3MOXKHOCTb Pa3rpaHUYUTh HOPMY M MATONOTHIO [5]. OTUM
1 OOBSCHSETCS MHTEPEC K BO3MOXKHOCTSIM COHODJIACTOIPa-
(un, MoTOMY Kak JaHHbI METOI, B OTJIHYHE OT B-pexima,
MI03BOJISIET TOJIyYaTh JUATHOCTHYECKH BAXKHYIO MH(OpMa-
LIMIO JIAXKE B TEX CIIydasiX, KOT/A CIOKHO WM JIaKe HEBO3-
MOXHO OTAn(EpeHINPOBaTh (M3-32 OXMHAKOBOH SXOTCH-
HOCTH) TTATOJIOTHYECKU H3MEHEHHYIO TKaHb OT 3710pOBOii [ 14,
15].

[TepBast myOnukanust 060 n3MepeHur (in vivo) smacTud-
HOCTH MBIIII Y JIFOAEH ITPY MOMOIIN UMITYJIbCHO-BOIHOBOTO
nonriepa nosiemiack B 1987 1. [17]. TlpaBna, Torma 3ToT Me-
TOJ OLICHKH 3JTACTUYHOCTH TKaHEH 0co00ro MHTepeca y KITu-

HUIUCTOB HE BBI3BAI. CHTYyaIys H3MEHIIIACh ITOCIIE TTOSIBIIC-
HHSI MHOTO CIIOCO0a OLICHKH AJIACTUYECKUX CBOMCTB TKAHEH,
OCHOBAaHHOTO Ha BHEIIHEH KOMIIPECCHH TKaHU C TIOCIIEIYIO-
MM OIpeesieHneM poduist aedopMarii BI0Ib Harpas-
JICHUS YABTPa3BYKOBOTO JTy¥a W JalbHEHIIINM ero mpeodpa-
30BaHUEM B rpoduiib Moy yrpyrocty [11]. Ouenku sma-
CTUYECKUX CBOWCTB TKAaHEH, MOIyYCHHBIC TaAKHM 00pa3oM,
UMEJIH XOPOIIYI0 KOPPEJSIIUI0 C MATONOrMYeCKUMU (heHO-
meHamu [11, 12]. YUto, coOCTBEHHO, M OBIIO B TaJbHEHIIIEM
MOATBEPK/ICHO B UCCIETOBAHNH 3JIACTUYECKUX CBOMCTB Ue-
THIPEXIIABO MBIIIIIBI Y JTFoniei [ 1 7] 1, HeCKONBKO TIOKE, aX -
JI0BBIX CyXoKmwinii (AC) KpOIMHUKOB (B HUCCIIEIOBaHUM ObLTH
OIICHEHBI HE TOJBKO DJIACTHYCCKHE CBOMCTBA HOPMAIBHBIX
AC{ HO U CYXOXXWJIMI, UMEBIIUX CMOJCTUPOBAHHBIEC HIIIE-
MUYECKHE TIOBPEkKIeHN) [27].

OpnHako Oornee aKTMBHOE M3y4CHHE BO3MOXKHOCTEH Me-
TONlA HAa4aJIoCh JIMIIb TI0CTIE TOSIBICHUSI TEXHONOTUH «fast
cross-sectionaly», MO3BOJSBIIEH OBICTPO IMONYYATH MONIEPEY-
HBIC CCUYCHUS C OJHOBPEMCHHBIM W3MEpPCHHEM HaIpshKe-
HUS ¥ CMEIIEHHS TKaHEeH B PeXKUME peabHOro BpeMeHu [3].
HWcnionp3oBanne >TOH TEXHOJIOTHH YXKE Ha dTare KCIepH-
MEHTAIBHBIX MCCIICTOBAHNN (Ha OBMMBHX TEPEIHUX KPECTO-
BUJIHBIX CBSI3KaX) MO3BOJIMJIO BBISSBUTH HAJIUYHE PA3IUUIHBIX
YPOBHEH 3JIACTUYHOCTH B OJHOM M TOM Y€ HOPMallbHOM
CYXOXKIITUH (KaK JI0, TaK U TI0CIIe HATPY3KH) U IIPOJICMOHCT-
PHpOBaAIO XOpOIIyIo Koppersiuuio Mexay COI-marrepHoM
U MEXaHHUYECKMMHU (JIACTHYECKUMH) CBOMCTBAMH CBSI30K
[13].

[lepBbie cooOmieHuss 00 YCHENIHOM NPHMEHEHHH KBa-
sucrarudeckoi COI' y moneit (in vivo) MMeNTH OTHOIIEHHE K
AC. Yxe B OTHOM U3 TEPBBIX TaKUX MCCICOBAaHUI CPaBHU-
TenbHbIM aHanu3 AaHHbIX COI' y manueHToB ¢ IUTENbHOM
omHOCTOpoHHEH O0mbi0 B AC M 3M0pOBBIX MAIHEHTOB MO-
3BOJIWJL, CYAS IO TPECTaBICHHBIM MaTepuaiaM, pa3rpaHu-
YUTh MATOJIOTHIO U HOPMY: «cumrnToMarnueckue» AC oka-
3aJIUCh OOJIee TBEPIBIMU, B OTIIMYHE OT TAKOBBIX Y MAIUCH-
TOB KOHTpOIbHOH Tpymisl (p [ 0,0001). Keratu, aTOT npu-
3HAK MMeJl MOJIOKUTENBHYIO KOPPEISIHIO C (hparMeHTalu-
et (p=0,0089), c nmorepell BOJOKHUCTOW CTPYKTYpPHI
(p=0,0019), u orprmiaTensHyto — ¢ TomrrHoi AC (p [ 0,0001)
[29, 30]. IIpoBeneHHast B OCIEAYIOIIEM APYTUMH aBTOPaAMH
oLieHka BocrpousBoguMoctyt COI' y 310pOBBIX MAI[UEHTOB
TaKKe Jana 00HaIEKIBAFOIIIE PE3YIIBTaThI (TIPH 3TOM BOC-
TIPOU3BOANMOCTH OBLIIA BBIIIE PH UCTIOIB30BAHUH TIPOJIONb-
HOTO, a He IonepevHoro ceueHus). Torna ke, kcraTu, ObUIN
BbIZIENeHb! U Ba TMNa COI-naTrepHa HopManbHbIX AC: THIT
I — romorenno 3enensie/cunue (38%) u tun I — 3enenHsie ¢
MIPOIOIBLHBIMU KpacHbIMU nosiocamu (62%) [8].

Heckonbko Oosbliee xkonnuecTBo BapuaHtoB COI-mat-
TepHa AC y 37I0pOBBIX ITALIIEHTOB MPUBOIUTCS B paboTe Apy-
THX aBTOPOB [24]: TBEPABIH (CHHE-3e/IEHOE TPOKPALLNBAHKE)
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cTpykrypupoBanHabelii COI'-nartepn 0bu1 B 86,7% ciydaes;
YMEPEHHO-BBIpaXeHHast TeHoMaJsms B — 12,1% ciydaes,
30HBI aJIbTEPALN ObUTH BBIsIBIICHBI B 1,3% (3T anbrepanyin
OBLTH pacIieHeHBI KaK CYOKITMHIIECKoe moBpekaeHue). I1po-
MEXKYTOUHBIA THI (’KENTOe MPOKpalIMBaHKUE) He ObLT Half-
JIEH HU Y OJIHOTO 3/I0POBOr0 MaIMeHTa, 4To Jajl0 OCHOBAHUE
CUHATATH €ro MO0 BapHaHTOM HOPMBI, JINOO CHMIITOMOM
OUYEHb PAHHUX JOKJIMHUYECKUX NOBpeKAeHu. 1, uro Bax-
HO, B 29 (36,3%) ciyuasix COI" npogeMoHCTpHpOBaa U3Me-
HEHUs, He ornperersBirecs B B-pexxume [24, 28]. [Ipasna,
aBTOpaM HE YIaJIOCh OTBETUTDH HA BOIIPOC, ABJISIOTCS JIU 3TH
W3MEHEHUs] paHHUM TPU3HAKOM TTOBPEXKJICHUH, HE OOHapy-
YKEHHBIX IIPU MCCIIeJOBaHNM B B-pexnme, WitH e 3TO JI0XK-
HOTOIIOXKHTEIbHBIE M3MEHEHUS], IIPUPOIY KOTOPBIX, pazyMe-
€Tcsl, HEOOXO/IMO BBISICHUTb.

CpaBuenne AC nanyeHToB ¢ Tenaunonatuend u AC 3mo-
POBBIX TAIMEHTOB MO3BOJIMIIO BBISIBUTH U IPYTHE OCOOEHHO-
CTH: Yy 3/I0POBBIX ITAIIUEHTOB CYXOXMINE OBLIO TBEP/IBIM B
93% ciy4aeB, B TO ke BpeMst ObIIN M pa3IMYHbIC BAPUAHTHI
TeHOMAITATH (Bcero y 57% manmenTo). [Ipu aTom gare
BCETO OTMEYATHCh M3MEHEHHS JUCTATBHBIX OTIENoB (B 64%),
cpenneit Tpeth (B 80%), M MEHBIIIEC — MPOKCUMAIILHON TPETH
(28%). Yposenp uyBcTBuTENbHOCTH COI” cOOTBETCTBOBAI
94%, cnenmpuunoct — 99%, a rounoctu — 97% (ripu uc-
TIOJTb30BaHNH KJIMHUYECKON IKCHEPTH3bI B KAUECTBE CTAH-
napra). Koppemsnust COI' ¢ B-pexximom Oblta Xopormei
(R=0,89). [IpumeyarenbHO, 9TO YMEPCHHO BBIPa)KCHHAS Te-
HOMAaJISIIHsE Oblia HaliIeHa HE TONBKO y TAIIMEHTOB C CHMII-
TOMATHKOM TEHJMHONATHH, HO U Y YaCTH 3/I0POBBIX MalfeH-
TOB (B 7% citydaeB), 4TO, IO MHEHHIO HEKOTOPBIX aBTOPOB,
JIaéT OCHOBAHHE paccMaTpHBaTh MOJA00HBIC M3MEHEHHS KaK
OU€Hb paHHHE MPOSBICHUS TeHIUHONaTHH [25]. Bripouem,
9TO MPEATIONOKEHNE HyXKIaeTcs B JONOTHUTEILHON POBEp-
ke. XoTst ObI TIOTOMY, YTO TIApaMeTpPhl, XapaKTepU3YIoLIne
JIACTUYHOCTh, BapruaOeIbHBI M MOTYT CYIIECTBEHHO M3Me-
HATBCS B OJJHOM U TOM K€ HOPMAJIbHOM CYXOKWUIHH KN
CBsI3KE — HaIllpuUMep, Ipu NpuiioxkeHun Harpysku [13]. Oto,
KCTaTH, MOATBEPKAAIOT U TAHHBIE, IPUBEICHHBIC B IPyrOH
pabote [10]: mpu MpPOIOIBHOM CKaHUPOBAHWH BEIAYHMHA
Momyist anacTiaHOCTH AC TIpH DKCTEH3UH (BBITSDKEHHH) CO-
orBercTBoBaia 104+46 kPa, B HEWTpadbHON MO3UINMHA —
464+144 kPa, npu MaKkcuManbHON 3amHel (uekcun (cruda-
i) —410£196 kPa. To ects konebanack B JOBOIBHO MIMPO-
KOM JMara3oHe, ¢ MaKCUMaJIbHBIMU HOKa3aTeIsIMU ITPU Ha-
npsbxernd (Hatspkernn) AC (pt10,01). TIpudaém nokasarenn
ObLITH BbIIIE Y (PU3MUECKN AKTHBHBIX ¢yObekToB (pl 10,05). [Tpu
9TOM OTMeuajach XOpOHIas KOPPEslMs JAHHBIX MEXIy
npasbM 1JieBbIM AC (R=0,8; p[10,01)[10].

Croub ke IUPOKUH pa30opoc JaHHBIX ObUI MOJIYYEH U B
JIPYTOM HCCIIEIOBAHNH, B KOTOPOM IIPUMEHsIach MeHee (B
OTINYHE OT KBa3MCTATHUECKOTr0) ONepaTopo3aBHCHMAs
Texaonorus Shear Wave (Metoz caiBuroBoii Bossl) [21]. [Tpu
COT'-o6cnemoBaruy 127 3M0pOBBIX MAIMCHTOB (CPEIHUIMA
Bo3pact 37,7£9,11 ner), Benmmauna Momyist snactuaHocTd AC
y Myx4uH coctaBiia 98,8+47,1 kPa (quanazon 8242 kPa)
nipu npozonbHoM u 51,1£23,8 kPa (nuanaszon 15-98 kPa) —
TIPH TIOTIEPEIHOM CEUCHHSX, Y sKeHInH — 62,5440, 1 kPa (qu-
ama3oH 6-176 kPa) u 51,7+25,7 kPa (nuanazon 10-111 kPa),
COOTBETCTBEHHO. MIHTepecHO, 4T0 3HaUMMOI 3aBUCHMOCTH
napameTpoB mactuuHocTH AC OT Bo3pacTa JaHHbIE aBTOPEI
He orMermH [21]. XoTa apyrue uccuemoBarenu (IIpasna,
MIPUMEHSIBILINE KBA3UCTaTHYECKUI METON), BCE YK€ OTMETUIIN
HaJaM4yue pasnnuuid npu cpaBHenun COI'-marrepHa 310po-
BBIX MOJIOZIBIX W TIOXKHJIBIX JIFOJICH: TpeodiialaHue CHHEro
1BeTa (TO ecTh ciadas crocoOHOCTh K JedopMaIin) — y
MOJIOJIBIX, TPE00JIaIaHue 3eJICHOTO 1[BETA, C MPUMECHIO (CIie-
JITAMM) CUHETO — y oxwibIX. [Ipu Hamu4amu ke TeHanHomna-

THH TaKUAX Pa3IUINi He OBUTO: M y TeX, U Y JPYTUX Mpeodia-
nan kpacHelii uset [18, 33]. K croBy, KpacHbIM 1IBETOM TIPO-
KpaIIMBAINCH M 30HBI Pa3pbIBOB (HE NCKITIOYEHO, YTO BCIE-
CTBHE OTEKa W/WIM KPOBOTECUEHUS), MPH 3TOM HWHTaKTHBIC
Y4aCTKH COXPaHSUTH OJIHOPOJIHOE CHHE-3eJEHOE MPOKPAIH-
BaHue [18].

Menee 00HaIEKHMBAIOIINE PE3YIBTATHI MONYYEHBI MPH
WCCIIEI0OBAHUN POTATOPHOM MaHXKEThI IUIeda M, B 4aCTHO-
CTH, CyXOKWusl HajocTHO! Mbiibl (CHM). Uto okazanoch
BIIOJTHE O’KUJIaeMbIM, Tak kak CHM u pacnonoxeHo riyo-
e, U €ro NMpOCTPAHCTBEHHAs] OPHEHTAIWS KyJaa CIOKHEe,
gem y AC. Kpome Toro, cymectByeT puck nckakenust COI'-
naTTepHa BCIEICTBHE COKpAIICHUS WM JKe-paccladieHus
mbii [31]. OmgHako, HECMOTPST Ha UMEIOIIHECS CIIOKHOCTH,
UCIIONIb30BAHNE METO/Ia CABUTOBOW BOJIHBI BCE 7K€ IT03BOIS-
€T mpou3BecTH olleHKy dnactuunoctd CHM. Benuuuna mo-
JIYJIsL SJIACTHYHOCTH, OIpeieNIéHHAs AaHHBIM CHOCO0O0M, co-
oTBeTCTBOBaJA: y MyXurH — 36,0413,0 kPa (amamnazon 1-77
kPa), y sxenmmH — 29,1+12,4 kPa (nuana3zon 6-90 kPa) [21].
[Tpm oTOM Tak *e, Kak 1 B ciydae ¢ AC, He ObUIO OTMEYEHO
CTATHCTUYECKH 3HAYMMON B3aWMOCBS3H TIAPAMETPOB 3JIac-
THYHOCTH € BO3pacToM. YTO JKe KacaeTcsl KaueCTBEHHOM OLIeH-
KH, TO I10 JIaHHbIM; PUBEIEHHBIM B OJJHOW 3 ITyOJIMKaIMIA
[18], COI'-matrepa CHM 310pOBBIX MAILMEHTOB OBLI C Ipe-
o0alaHIEM CHHETO IIBETa, B OTIMYHE OT HOBPEKAEHHBIX, B
KOTOPBIX BHYTPHCYXOXKWJIBHBIC AJIbTEPAIMU OKPAIHBAINChH
B 3€JICHBIH, JKENITHII N KpacHbIN IBeT (KcTaT, B B-pexxume
9TH YYaCTKW. BHIIVIAJCIN THIO3XOTCHHBIMM). bpumn cyme-
CTBEHHBIE Pa3iH4MsA U B dmacTudeckux cBoiictBax CHM B
obeux rpymmax (p10,0001). Ho, uto ocoGeHHO BakHO, OTMe-
YeHa XOpomast Koppemsims Mexay pesynsratamu COI' u
MPT [18]. Onnako ¢ 6ompmum yerexom COI' MokeT OBITh
UCIIOJIb30BaHa JUISl OLEHKH BBIPAXEHHOCTH YKMPOBOH WH-
(uIbTpayy HaIOCTHON M TIOZIOCTHOM MBIIII] y MAIIEHTOB C
pa3peIBaMU CyXOKIITHH, Tak Kak qanHable COI, Kak BBISICHH-
JIOCh, BIOJNHE cOMOCTaBUMBI ¢ naHHbiMu MPT (R=0,74,
p=0,001)[18].

V3meHeHus1, BBISBISIEMbIC ITPU THCTOJIOTMYECKOM HCCIIe-
noBaanu CHM, mogoOHBI M3MEHEHUAM, BBISIBISIEMBIM TIPH
narepanbHoM srimkoHaunute (JID) [22]. U 310 moarBepkaa-
ercst paboramu psiia aBTopoB. Tak, MO HEKOTOPBIM JJaHHBIM,
COI'-maTrepH y 6€CCUMIITOMHBIX TTAITUEHTOB B 96% MeMOH-
CTPHPOBAII BBICOKYIO IIOTHOCTD CyXO>KHIMH, U TOIBKO B 4%
Cllydasix — YMEPEHHYIO aJIbTePalHio, B OTIIMYUE OT IPYIIIIBI
¢ JID, B KOTOpOIi BBICOKAsI TIOTHOCTh CyXOXKHIIMH OblIa OT-
MedeHa b B 33% ciydaes, a e€ CHIKEHHE (T.€. MosBIIe-
HHE Pa3JINYHbIX BapHAHTOB pazmsiryeHusi) — B 67% (p[10,001).
[Ipu 3TOM YpOBEHB YYBCTBHTECIBHOCTH COOTBETCTBOBAJI
100%, crienmduasocTh — 89%, TOdHOCTE — 94% (B CpaBHe-
HHU C KIIMHIYECKOH dKCTepTi30ii). [lonokuTensHast mporHo-
3UpyIomasi EHHOCTh cocTaBmwia 88%, oTpHuLaTenbHas —
100%. IIpu ncenenoBannn B B-pekiMe 4yBCTBUTEIEHOCTD
6bu1a 95%, criermuduaHocTh — 89%, TOUHOCTH — 91 %), TI0JO-
JKUTENbHAs TIPOrHO3MUPYIOIIAs IIEeHHOCTh — 88%, oTpuIaTens-
Hast — 95% [24]. IIpaBaa, Mo ApyruM JTaHHBIM YyBCTBHUTEIb-
HOCTb 1 clIeIM(UIHOCTh B-peskima Beé ke Himke (72-88% n
36-48,5%, cootBercTBeHHO) [ 19]. He nckiroueHo, 4to Takas
pa3HMLA B OLIEHKaX BO3MOKHOCTEN B-pexxnma cBsi3aHa ¢ TeM,
YTO MCCIIEIOBATENH, TTOTYyIHBIINE O0Iee BEICOKHE TIOKa3a-
TEITM 9yBCTBUTENBHOCTH M CTIENU(UIHOCTH, UCIIOIB30BAIIH
B Ka4€CTBE KPUTEPHSI TAKOU ITPU3HAK, KAK TIOBBIIICHHAS CXKHU-
MaeMoCTb CyxXoxwnus mipu JID [16], meMOHCTpUpPYIOMIHA,
KaK nojararT, HAJIJMYUC TCHOMAJIALNH CyXO)KI/IJ'II/II‘/II MOBIIIIII,
YYaCTBYIOIINX B pa3rnOaHny KUCTH (JUIMHHOTO M KOPOTKOTO
JIy4eBBIX pa3rudaTenei 3arscThst U IUICYeTydeBOI MBIIILBI)
[16, 24]. 1 npexamonokeHust 3TH, MOYKHO CKa3aTh, OTYACTH
YK€ TIOATBEPKACHBI Pe3yIbTaTaMK JPYToro HCCISIOBAHMS
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[28], B cOOTBETCTBUH C KOTOPHIM Y OOJBIITHHCTBA 3T0POBBIX
MAIUEHTOB CYXOKWINSI UMEIOT BBICOKYIO TUIOTHOCTB, U TOJIb-
k0 B 3% ciay4aeB — YMEPEHHO BBIPa)KECHHBIC aJIbTEpalluH
(tun 1). B otimmame 0T «OecCHMIITOMHBIXY», Y TIAIIMEHTOB C
JID ynmenbHBIA BeC TeX, Y KOTO BBIABISACTCS TCHOMAJISINS,
nmocrarouHo 3HaunTeleH: B 34% —tumn 1, 821% —tun 2,8 11%
—tun 3 [28] (momywaercs, 9To B 11eoM y 66%). Yaie Bcero
B B-pexmme nipu JID BeLBISIETCS 007aCTh HU3KOH SXOI€HHO-
CTH, COOTBETCTBYIOIIAs yJacTKaM JereHepaluy KojulareHo-
BBIX BOJIOKOH U WX Pa3pbIBaM, KOTOPBIC MOTYT 3aIlOMHSATHCS
TPaHYJISIIIOHHON TKaHBIO [26]. BRIIBICHNE TAKUX YIaCTKOB
— BaXHBIH MMyHKT B IMATHOCTHYECKOM ayroput™e, n COI'
MOJKET OKa3aThCsA BECbMA KCTATH — C YUETOM TOTO, YTO €€
JUArHOCTUYECKHE BO3MOXKHOCTH (YyBCTBUTEIBHOCTD) Y
«CUMITOMAaTHYECKUX» MAaIlMEHTOB BCE ke myurie: 95% npu
COTI 1 90% B B-pexwume (Ipu SKCTIepTH3E CpeHeH YacTH
cyxoxmms); 26,3% u21,1% (Tpu orieHKe BOBICYEHHOCTH B
IPOLIECC KOIaTepaIbHOM CBI3KN); 28,9% u 13,2 % (mpu mo-
ncke oxonoacuuanbHeIX M3MeHenui). [Ipuuém COI mo-
MOTa€eT, IOMUMO IMIPOUYETO, BBISABIISATh U3MEHEHHUS KOJJIaTe-
PaTBEHOM CBSI3KH U MPUIIKAIICH (haciiy, He BCTpEUaroIne-
Csl, KCTaTH, Y «0ECCUMITTOMHBIX» MTAIeHToB [ 7, 28].

Ectsb emé onHa, cyns o nepBbIM pe3ylibTaTaM, BecbMa
JIOCTOMHAst BHUMaHUS 001acTh npuMeHeHnst COI" — muarao-
cTrKa rantapHoi ¢acumonatuu (I1DIT) [4, 7, 32]. [do cux
MIOp €AMHCTBEHHBIM HaJEKHBIM COHOTpa(HIECKIM KpHTE-
puem [1ODII cuuranock yrommuenue (> 4-5 MM) IUIaHTAPHOH
¢dacruu (I1dD) B obmactu suTe3a [9, 20, 23]. K cnoy, sTor
rapaMeTp MOXKET OBITh UCIIOIB30BAH U JUISI OLIEHKH (P peK-
THBHOCTH JIeueHus! (yMeHbIIeHne Tonuab! [1D npu ymens-
meHnn 6o otMedeHo y 74,4% mammentoB) [20]. OmHako
mpo0JieMa B TOM, YTO OH HETIPUTOZIEH ISl PAHHETO BBISBIIC-
HUSL AUCTPOPUIECKUX U3MEHEHUH U CBS3aHHBIX C HUMH H3-
MeHeHui anactudeckux cBoiicTs [1M. Henpuroaen st a1ou
LETW ¥ TPU3HAK «IOKAIBHOTO TOHIKEHUSI 9XOT€HHOCTH,
MIOTOMY KaK BOCIIPOM3BOJMMOCTb €ro Kak B HOPME, TaKk M
IIPU TIATOJIOTHH HU3Ka (KPUTEpHH Kamma y «0eCcCHMIITOM-
HBIX» marpeHToB — 0,27-0,69, y marmenToB ¢ ITOIT - 0,34-
0,35) [23]. CrioxxHO cKa3ath, B Kakoit Mmepe COI' cMOxer pe-
LIUTh ATy MpoOJeMy, HO MPHUMEPhl YCHEHIHOTrO  IIPUMEHe-
uust merona npu [IDIT yxe ects. Tak, Hanpumep, B IuTepa-
Type ecthb omucanue ciydas [IDI1 y 30-neTHel marmeHTKy,
nMeBLIed kiiMHu4eckue nposisiieHus [1PI1, Ho He nmeBLIEH
W3MEHEHUH 3X0-CTPYKTYpHI 1 TommuHb! [1D (paciys Obita
< 2,8 Mmm). Curyanus IposiCHIIIach Jub riocie COI -kapTu-
POBAHMS, TIO3BOJIMBIIETO BBIIBUTH HA «CHMIITOMATHIECKOI»
CTOPOHE MCHBIIIYIO, YeM Ha MHTAKTHOH, II0THOCTH [1D [7].
Ho takmne npumeps! noka exuHnygHbl. W npuanHa ToMy —
OTCYTCTBHE COIVIACOBAHHOM (YHUPHUIIMPOBAHHOW) METO/IH-
xu niposenernsi COL [4]. TIoaTomy mybnukarws, B KOTOPOH
aHaJIM3MPOBAIINCH JaHHbIE, OJIYyYEHHBIE IPU PUMEHEHHN
B-pexxuma u kBasucrarnueckoir COI' y manueHToB 0e3 Ka-
KHX-JTMOO0 KIIMHUYECKYX MTPOSIBIICHHUI U MTAIIMEHTOB C KIIMHH-
geckuMmu miposiBiieHIsIME [1DI, mpuBnexsa k cede MOBBIIICH-
Hoe BHUMaHue [32]. AHanu3 JaHHBIX, TOJTYYEHHBIX aBTOpa-
MU TP IPOAOIBHOM CKaHUPOBAHWHU B CTAHAAPTU3UPOBAH-
HOI1 30He juTHHOM 10 MM ¥ TiTyOMHOH 2 MM, TIpHIIeKaIiei K
9HTE3Y (TO €CTh B TOM MECTE, IIe OOBIYHO BO3HUKAIOT U3Me-
HEHHS), TTO3BOJIWIT BELIBUTH P 0coOeHHOCTEH. B wacTHO-
CTH, OBUIO OTMEUEHO YMEHBILEHUE YIIPYrOCTH (3J1aCTUYHO-
cru) [1d c Bo3pacTom (cpaBHMBaNMCH ABe rpymisl: 18-50 et
u crapmre 50 1er), npuyéM NpH OTCYTCTBUH CTATHCTHIECKH
3HAYUMBIX pa3nuyaui mo Tommae (2,4+0,3 MM u 2,7+0,5 MM,
COOTBETCTBCHHO). YMCHBIIIEHHE macTHdHoCcTH [1D ObUTO
OTMEUYEHO U Yy nauueHToB ¢ KiauHukon [1PI1, Ho yxe B coue-
Tauuu ¢ yromuennem [1D (3,7+0,9 mm, potus 2,7+0,5 MM y
3JI0POBBIX) U U3MEHEHUAMHU KOTMUECTBEHHBIX MTapaMeTpOB

I[BETOBBIX TMCTOIPaMM, KOTOPbIE UMENN CTATHCTHYECKH 3Ha-
YUMbIE OTJINYUS OT TAKOBBIX Y MOKUIIBIX «OECCHMITOMHBIX)
manueHToB) [32].

3akirouenue

COI no3BouisieT NosyyaThb JIOMOITHATENbHYIO HHpOopMa-
LU0 OTHOCUTEIBHO 3JIACTUUECKUX CBOMCTB CYXOXKWIMH U
cBs130K. B wactHoctu, COI” no3Bosser nuddepeHimpoBarsb
OCTpBIif BOCIIAIINTEIIBHBIIN MTPOLIECC B CYXOXKIIUAX U CBS3KAX
(OonpIast cKMMAEMOCTh M3MEHEHHON TKaHH) OT XpOHHYEC-
Koro (OombIas JKECTKOCTh TKAHM), & TAaKKe BOCTIAIUTEITHHBIC
M3MEHEHUsSI OT OIyXOJIEBBIX (OTMEUeHa OOJbIasi CKUMae-
MOCTb TKaHEH MPH BOCTAJINTENBHBIX N3MEHEHUAX U, Ha000-
POT, MEHBINIAsl — IPU OIMYXOJIeBOH MHPUIETpanun). OxHaAKO
JIMarHOCTHYECKasl LIEHHOCTh MH(OpMAaIUH, TIOy4aeMOr IpH
nomouu COT, B 3HaUNTENbHON Mepe 3aBUCUT OT UCTIONb30-
BaBIICHCS A €€ MONMydeHHs METOAMKH. A 3TO 03HAYAET,
410 paboTa MO MU3YYEHUIO BO3ZMOXKHOCTEH METoNa JODKHA
MPOJOJDKATBCS.

Cnucok ucnoJib308aHHOU TUMEPanypol

1. Vnbrpa3BykoBas anmactorpadus kak HOBas CTyIeHb B qudde-
pPEHIMATBHON THATHOCTHKE Y3JO0BBIX 00pa30BaHHN IIUTOBUIHOU XKe-
7e3bl: 0030p IMTEPaTypPhl U MPEIBAPUTEIbHBIC KIMHUYECKUE JaHHBIC /
A.P. 3ybapes [u np:] / Memunuuckas Buzyanmu3anust. — 2010. — Nel.
- C.11-16.

2. Bo3m oxHOCTH 3macTorpadi B KOMIIJIEKCHOH yIbTPa3ByKO-
BOIl IMarHOCTHKE paxa HpeAcTaTelnbHOU xkene3sl /| A.B. 3ybapes [u
np.] // MemuuuHckas Busyanuszanus. — 2011, — Ne2. — C. 95-103.

3. A time efficient and accurate strain estimation concept for
ultrasonic elastography using iterative phase zero estimation / A.
Pesavento [et al.] // IEEE Trans Ultrason Ferroelectr. Freq. Control.
— 1999. — Vol.46, Ne 5. — P. 1057-1067.

4. A few considerations on “Sonoelastography of the plantar
fascia” / L.M. Sconfienza [et al.] // Radiology. — 2011. — Vol. 261. —
P. 995-996.

5. Correlations between mean echogenicity and material
properties of normal and diseased equine superficial digital flexor
tendons: an in vitro segmental approach / N. Crevier-Denoix [et al.]
//'J. Biomechanics. — 2005. — Vol. 38. — P. 2212-2220.

6. Caritas-Krankenhaus. Elastizitat, die neue dimension der
sonographie / Caritas-Krankenhaus, B. Mergentheim, C.F. Dietrich /
/ Praxis. — 2011. — Vol.100, Ne25. — P. 1533-1542.

7. Can sonoelastography detect plantar fasciitis earlier than
tra ditional B-mode ultrasonography? / Ch.-H. Wu [et al.] // Am. J.
Phys. Med. Rehabilit. — 2012. — Vol. 91, Issue 2. — P.185.

8. Drakonaki, E.E. Real-time ultrasound elastography of the
normal Achilles tendon: reproducibility and pattern description / E.E.
Drakonaki, G.M. Allen, D.J. Wilson // Clin. Radiol. — 2009. — Vol. 64,
Ne 12. — P. 1196-1202.

9. Diagnostic imaging for chronic plantar heel pain: a systematic
and meta-analysis / M. McMillan [et al.] // J. Foot Ankle Res. — 2011.
— Vol. 4, Suppl. 1. — P. 40.

10. Elastographie transitoire du tendon calcaneen: resultats
preliminaires et perspectives / S. Aubry [et al.] // J. De Radiologie. —
2011. — Vol. 92, NeS5. — P. 421-427.

1 1. Elastography: a quantitative method for imaging the elasticity
of biologicalt issues / J. Ophir [et al.] // Ultrasonic Imaging. — 1991. —
Vol. 13, Ne 2. — P. 111-134.

12. Elastography: imaging the elastic properties of soft tissueswith
ultrasound / J. Ophir [et al.] // J. Med. Ultrason. — 2002. — Vol. 29 . —
P.155-171.

13. Elastographic imaging of strain distribution in the anterior
cruciate ligament and at the ligament-bone insertions / J.P. Spalazzi
[et al.] // J. Orthop. Res. — 2006. — Vol. 24, Ne 10. — P. 2001-2010.

1 4. Frey, H. Realtime-Elastographie: ein neu es sonographisches
verfahren fur die darstellu ng der gewebeelastizitat / H. Frey // Der
Radioioge. — 2003. — Vol. 43. — P. 850-855.

15. Klauser, A.S. Is sonoelastography of value in assessing
tendons? / A.S. Klauser, R. Faschingbauer, W.R. Jaschke // Semin
Musculoskelet Radiol. — 2010. — Vol. 14, Ne3. — P. 323-233.

13 JKypHan I'poHeHCKOTO roCyJapCTBEHHOTO MeIMIIMHCKOTO yHUBepcuTera Ne 2 2012 r.




0630phl

16. Khoury, V. “Tenomalacia”: a new sonographic sign of
tendinopathy? / V. Khoury, E. Cardinal // Eur. Radiol. —2008. —
Vol.19. — P. 144-146.

17. Krouskop T.A. A pulsed Doppler ultrasonic system for making
noninvasive measurements of the mechanical properties of soft tissue
/ T. A. Krouskop, D.R. Dougherty, F.S. Vinson // J. Rehabilit. Research
Develop. — 1987. 2 Vol . 24, Ne 2. — P. 1-8.

18. Lalitha P. Musculoskeletal applications of elastogra phy: a
pictorial essay of our initial experience / P. Lalitha, M. Reddy, K.J.
Reddy // Korean J. Radiol. — 2011. — Vol. 12. — P. 365-375.

1 9. Lateral epicondylitis of the elbow: US findings / D. Levin [et
al.] // Radiology. — 2005. — Vol. 237. — P. 230-234.

20. Mahowald, S. The correlation between plantar fascia thickness
and of plantar fasciitis / S. Mahowald // Am. Podiatr. Med. Assoc. —
2011. — Vol. 101, Ne 5. — P. 385-389.

2 1. Quantitative assessment of normal soft-tissue elasticity using
shear-wave / K. Arda [et al.] // AJR. — 2011. — Vol.197. — P. 532-536.

22. Rotator cuff degeneration and lateral epicondylitis: a
comparative histological study / M.D. Chard [et al.] / Ann. Rheum.
Dis. — 1994. — Vol. 53. — P. 30-34.

23 . Reproducibility of sonographic measurement of thick ness
and echogenicity of the plantar fascia / J-W. Cheng [et al.] // J. Clin.
Ultrasound. — 2012. — Vol. 40, Nel. — P. 14-19.

24. Real-time sonoelastography findings in healthy achilles
tendons / T. Zordo [et al.] // AJR. — 2009. — Vol.193. — P.134-138.

25. Real-time sonoelastography: findings in patients with
symptomatic achilles tendons and comparison to healthy volunteers
/ T. De Zordo [et al.] // Ultraschall Med. — 2010. — Vol. 31, Ne 4. — P.
394-400.

26. Sonographic examination of lateral epicondylitis / D. Connell
[et al.] // AJR. — 2001. — Vol. 176. — P. 777-782.

27. Strain measurements of rabbit Achilles tendons by ultrasound
/ P.L. Kuo [et al.] // Ultrasound Med. Biol. — 1999. — Vol. 25. — P.
1241-1250.

2 8 . Sonoelastography displays promise in tendon injuries / A.
Klauser, T. Zordo, R. Faschingbauer // Diagn. imaging. — 2009. — Vol.
25.— Ne 4. — P. 16-18.

29. Sonoelastography in the evaluation of Achilles tendon damage
/ L. M. Sconfienza [et al.] // Skeletal Radiol. — 2008. — Vol. 37. — P.
591.

30. Sconfienza, L.M. Sonoelastography in the evaluation of
painful Achilles tendon in amateur athletes/ L.M. Sconfienza, E.
Silvestri, M.A. Cimmino // Clin. Exp. Rheumatol. — 2010. = Vol. 28,
Ne 3. — P. 373-378.

3 1. Srinivasan, S. Letter to the editor: musculoskeletal applications
of elastography: a pictorial essay of our initial experience / S.
Srinivasan, N. Dubey // Korean J Radiol. — 2011. — Vol.12, Ne 5. —
P.646-647.

32. Sonoelastography of the plantar fascia / Ch.-H. Wu [et al.] /
/ Radiology. — 2011. — Vol. 259, Issue 2. — P. 502-507.

3 3. Technical note: Real-time sonoelastography evaluation of
achilles tendon / P. Lalitha [et al.] // Indian J. Radiol. Imaging. —
2011. — Vol. 21, Ne 44— P. 267-269.

34 . Ultrasound echo is related to stress, strain in tendon / S.
Duenwald [et al.] // J. Biomech. — 2011. — Vol. 44, Ne3. — P. 424-429.

3 5. Wells, P. Medical ultrasound: imaging of soft tissue strain and
elasticity / P. Wells, H.D. Liang // J. R. Soc. Interface. — 2011. — Vol.
8, Ne 64:— P. 1521-1549.

Sonoelastography of .the tendons and ligaments:
diagnostic potential of the method (literature
review)

AM.Yurkovskiy
EE «Gomel State Medical University»

According to the literature data the diagnostic possibilities of sonoelastografic study of tendons and ligaments in
normal and pathological states are evaluated. The conclusion about the need for further investigation of this technology
potential is made in order to define its diagnostic value in ligament and tendon injuries.

Key words: sonoelastography, tendons, ligaments.
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