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MATHUTHO-PE3SOHAHCHAA TOMOIPA®OUA
B AMATHOCTUKE MUOKAPOUTOB Y AETEWN

JI.LE. ®omuHa, U.U. flpmona, B.U. Bapckuin, A.B. AHuKuH, Y.B. Yrnosa

HaunoHanbHbI MEAVLMHCKUIA CCNe[oBaTeNbCKUIN LEHTP 300Pp0Bbs aetenl, Mocksa, Poccuiickas ®epepaums

O6ocHoBaHue. Heobxoanmesl cuctemaTusaymsi, 0606LLEeHNE Y aHaIN3 CTPYKTYPHbLIX N3MEHEHNIA MUOKap-
Aa, BO3HUKAIOLMX Y NayneHToB C MUoKapanToMm. [aHHoe 3abosieBaHNe SIBSIETCS PEAKON HO30/10rned,
103TOMY CPeAM OTEYECTBEHHbIX MyOIMKaLMi COXPaHSIETCS HEAOCTATOK CTRYKTYPUPOBaHHOM NHopMa-
Yyum B obnacTu iy4eBo guarHocTuku. Ljenb nccnegoBaHns — orpegencHne 3Ha4vMmocT v crieLngmny-
HOCTY UBMEHEHWI Py aHam3e Pe3y/ibTaToB MarHUTHO-PEe30HaHCHOWM TOMorpagum cepala y naymeHToB
C MyioKapauTamu v UX COMoCTaBEHUE C AaHHbIMU nTepaTypbl. MeTogbl. PeTpocrnekTuBHO ob6¢cieso-
BaHbl 7 naymeHToB, BK/KOYas AeTen B BO3pacte 4 n 6 feT, ¢ BepupuuympoBaHHbIM AnarHO30M MUOKap-
auta. Pesynbrartsl. [lpy aHanm3e rnosayYeHHbIX n306paXkeHuii BbisiBieHb! Hanbosiee pacrpoCTpaHEHHbIE
N3MEHEHUS, TaKne Kak OTEK MUoKapga, HapyLleHne CoOKpatnuMoCcT Mnokaphaa, rnoBblLLIEHHOe HaKorlJieHne
KOHTPAaCTHOIro rnpenapara B OTCPOYEHHbIE ha3bl. [lpoaHannmanpoBaHbl U onncaHbl NaTtoghuanoiornye-
CKne MmexaHn3Mbl BOBHUKHOBEHUS CTPYKTYPHbBIX u3MeHeHun. 3aknrdeHune. Mar HWTHO-Pe30HaHCHas TO-
Morpagusi IBASIETCS BaXXHENLUNM HEVNHBa3UBHbIM METOLOM ANarHOCTUKU MUOKapAMUTa, MO3BOJISIHOLLUM
BbISIBUTb MOPaXKeHNe CepaevHO MbILLLbl, OLE€HUTL CTENEHb €€ MoBpeXXaeHVS, AncpepeHUnpoBaTb M1o-
KapAauT C Apyrmm 3a60/1eBaHNsIMU, @ TaKXXe OLIEHUTb ANHAMUKY rpu OLEeHKe 3(hheKTUBHOCTY Tepariu.
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MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS
OF MYOCARDITIS IN CHILDREN

L.E. Fomina, L.I. Yarmola, V.I. Barskiy, A.V. Anikin, U.V. Uglova
National Medical Research Center for Children’s Health, Moscow, Russian Federation

Background: There is a need for the systematization, generalization and analysis of the structural changes
of the myocardium, occurring in patients with myocarditis. This disease is rare; therefore, structured
information in the field of radiological diagnostics is still insufficient within national publications. Aim: The
study purpose was to determine the significance and specificity of changes observed in cardiac magnetic
resonance images in patients with myocarditis, and to compare the obtained results with the literature
data. Methods: 7 patients, including children aged 4 and 6, with a verified diagnosis of myocarditis were
retrospectively examined. Results: The analysis of the obtained images revealed the most common
changes related to myocarditis, such as myocardial edema, impaired myocardial contractility, increased
delayed accumulation of the contrast agent. The pathophysiological mechanisms of the found structural
changes were analyzed and described. Conclusion: Magnetic resonance imaging is the most important
non-invasive method for diagnosing myocarditis, which allows one to identify the lesion of the heart
muscle, to assess the extent of its damage, to differentiate myocarditis from other diseases, as well as to
assess the dynamics when evaluating the effectiveness of therapy.

Keywords: myocarditis; magnetic resonance imaging; fibrosis; myocardial edema.

For citation: Fomina LE, Yarmola Il, Barskiy VI, Anikin AV, Uglova UV. Magnetic Resonance Imaging in
the Diagnosis of Myocarditis in Children. Journal of Clinical Practice. 2023;14(2):28-35.
doi: https://doi.org/10.17816/clinpract114816

Submitted 23.11.2022 Revised 30.04.2023 Published 30.06.2023

JnueHsms CC BY-NC-ND 4 /
28 https://doi.org/10.17816/clinpract114816 The article can be used
under the CC BY-NC-ND 4 license


https://crossmark.crossref.org/dialog/?doi=10.17816/clinpract114816&domain=PDF&date_stamp=2023-07-02

OPUTUHAJIbHOE NCCJTIEAOBAHUE

OBOCHOBAHUE

MuokapaouTt — Hecneuudu4eckoe BocnannTenb-
Hoe 3abofieBaHMe MUOKapLa, BbI3BAHHOE passvy-
HbIMWU MPUYMHaMK, BKJoYas OGakTepuanbHble U BU-
PYCHble MHMEKLMN, TOKCUYECKOE N ayTOMMMYHHOE
nopaxeHue. 30M10TbIM CTaHAAPTOM B AMarHOCTU-
KE MWOKapAWUTOB SBNSETCS 3HOOMUOKapAaunasbHas
o6uoncus, ogHako 3TOT MHBA3MBHbIA MEeTon MMeeT
PVICKN OCIIOXXHEHWIA, MO3TOMY BbINOJIHAETCSH OTHOCU-
TenbHO pefko [1].

MarHuTHo-pe3oHaHcHass Tomorpadua (MPT) wur-
PaeT BaXKHYIO POJib B ANArHOCTUKE MUOKAPOUTOB, Tak
KaK Mo3BoNsieT NONyyYnTb MHGOPMaLMIO 06 aHaToOMUK
N yHKUMOHaNbHBLIX MoKasaTensx cepgua ogHOBpe-
MeHHO. K MP-npusHakam Muokapguta OTHOCATCA
0oTéK muokappa [1], ysenuyeHme nepdy3nOHHbIX Mo-
KasaTesieil BCNeACTBME NOBbILLEHNST COCYANCTOWN Npo-
HMLLAEMOCTM MUOKapaa B NOKOE, 3aMeLLEHNE MbllleY-
HbIX KNEeTOK py6LoBoi TKaHblo (hubpos), NoKanbHble
Y4aCTKN CHUXKEHUSA COKPaTUMOCTU MUOKapAa (30HbI
rnno- n aknHesa) [2-4].

Llenn nccnepgosaHusi. OnpefeneHne 3Ha4ymMmoc-
TM N CNeundUYHOCTN N3MeHeHU npyu aHanuse MPT
cepiua y nauvMeHToB C Muokapautamu. AHanms vH-
hopmanm n3 nuTepaTtypbl, CONOCTaBEHNE C PE3YIb-
Tatamu, NoJly4eHHbIMU B XOf4e COOCTBEHHBIX NCCNeao-
BaHuin. Co3paHne cucteMaTnanpoBaHHOro Matepuana
Ha PYCCKOM $i3blKe, 06bEAMHSIIOWEr0 Hanbonee Bax-
Hble 1 crneunduyeckne NpU3Haky MMoKapauTa u Ncxo-
Aa MmuokapgamuTa (hrnbposa Mrokapga) y AeTen 1 B3poc-
JbIX npy nposeaeHun MPT.

METOAbI
Awn3aitH nccnegoBaHus
PeTpocnekTusHoe.

Kpl/lTepl/lI/I cooTBeTCTBUA

B rpynny wunccneoBaHna BKJKOYEHbl MNauneHTbI
C YCTaHOBJ1IEHHbIM K/IMHNYECKNM ONarHO30M MMNOKap-
onTa, CoO CXOAHbIMN KINHUYECKUMUN U na6opaTopHo-
NHCTPYMEHTalIbHbIMW NMoKa3aTenisaMun.

MeTopabl peructpawum NCXonoB

MPT nposogunacb Ha annapatax GE Healthcare
Optima 450w 1,5 T (CLLIA) ¢ ucnonb3oBaHneM OfHO-
MOJISIPHOIO KOHTPaCTHOro Npenapara lagoBucT B pac-
4yéte 0,2 mn Ha 1 Kr Beca.

[ByM peTsiM paHHero Bo3pacTa npoBogunach
aHecTe3uns C Lefbio NpeaoTBpalleHns OBuUraTesisHON
aKTUBHOCTW, BJIOKMPOBaHMS 3BYKOBbIX pa3gpaku-
Tenel N yCTaHOBKMW BHYTPUBEHHOro KaTeTepa. Mc-

NONb30BaNN NHrANALMOHHY aHECTE3UIO (Maco4Has)
npenapartom cesodypaH B gosmposkax 1,0-1,1 MAK
(HapkosHbin annapat MRI Fabius ¢upmbel Drager,
lepMaHus) nop  KOHTPOJIEM  MYNbCOKCUMETPUM,
BEKTOpKapaMorpamMmmbl U Aatynka [AgblXaTesSbHbIX
asmxeHun (ot Tomorpadga MRI GE) ¢ cobniogeHu-
€M anropuTMOB MOHUTOPUPOBAHUSA FEMOANHAMUKM
N OblXaHus.

TpeMsi peHTreHoloraMmn He3aBuUCKMO ApPYr OT ApY-
ra nposoamnacb peTpocnekTnBHas oueHka MP-uc-
CnefoBaHMN, pasHuLa B UHTEpnpeTauMm Haxogok
Obla NprBefeHa K eAnHOMY MHEHNIO.

Mpn oueHke MPT paccmaTtpuBanucb cnegytoime
N3MEHEHUNS: MOBbILLEHME CUrHana oT MuoKapga Ha
T2-B3BelleHHbIX K306paxeHusax (T2-BU); Hapyle-
HME COKPAaTMMOCTU CTEHOK; CTEMNEHb UHTEHCUBHOCTM
KOHTpaCcTMPOBaHMs MUOKapha B no3gHioo ¢agy; Ha-
JiM4re nepuKapamnanbHoro BeinoTa.

Cratucrtnyecku aHanus
CTatmcTnyecknii aHanmM3 He MNPOBOAMACS, BBUZY
Masio BbIOOPKU NauUEHTOB.

PE3YJIbTATbI

OO0beKTbl (y4aCTHUKM) nccnenoBaHus

B ycnosusax craunoHapa ®PrAY «HaumoHanbHbIR
MEeOULUMHCKNIA NCCNefoBaTENbCKNA LEHTP 340POBbS
neten» Mwunsgpasa Poccun B nepuog ¢ 2020 no
2021 ropg peTpoCcnekTUBHO ObIIO 0bcnenoBaHo 7 na-
LUMEHTOB C MMUOKapauTamy pasfvyHol 3TUOJSIOrnN,
KJIMHNYECKON KapTUHOWM OT NErkom Jo TAXENONW cTene-
HI Bblpa)keHHOCTW. [Juana3oH Bo3pacTa nauneHToB —
oT 4 no 18 net.

OcHoOBHbIe pe3ynbTaTbl UCCNEef0BaHNA

MNpu N3yyYeHnn pe3ynsTaTtoB HaLMX WUCCNENOBaHUN
OTEYHble N3MEHEHNSI MUOKapaa BbisiBNeHbI B 57% cny-
YaeB, CONYTCTBYIOLLIEE HApPYLLEHNE COKPATUMOCTHY CTe-
HOK neBoro >xenypoydka — B 42%. oBbIlWeHHOE Ha-
KOMJIEHME KOHTPaCTHOro npenaparta B No3gHio0 dasy
o6Hapy>xeHo y 100% nauueHToB, B OQHOM 13 Clly4YaeB
BbISIB/IEHO NMATONOMM4ECKOE HAaKOMIEHNE KOHTPaCTHOro
npenapara MMOKapAoM U MpuaexalliyM neprukapoom
(MnonepukapguT).

OBCYXAEHUE

OueHka M3MeHeHUI MMokapga BO3MOXHa C Mo-
MoLLbIo KpuTepureB Jlelik-Jlynsa (vexxagyHapogHas pa-
6o4yas rpynna Lake Louise Criteria — kputepumn o3e-
pa Jlyusbl), KOTOpble BrepBble OblN ONy6AMKOBaHbI
B 2009 rogy. KpuTepun LWMPOKO UCMNONb30BaIUCh
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B KJIMHNYECKOW NPaKTuKe, HO NO3Xe AManas3oH ux uc-
NoSIb30BaHNS CHU3WICS 32 CHET BbICOKON CyObeKTUB-
HOCTM OLIEHKUN 1 CPefHEen AMarHOCTUYECKON Y4yBCTBU-
TenbHocTn [5]. C 2018 rogy OGHOBNEHHBIE KpUTEPUN
cTanu BkN4aTb MeToabl MP-kapTupoBaHusi, KOTO-
pble MO3BOMAOT MPOBOAWUTL KAYeCTBEHHbI aHaNn3
JIOKanbHbIX 30H W3MeHeHus1 penakcauun Ha T1-BU
n T2-BU 1 OLEHKY BHEKNETOYHOrO 06 bEMA XNOKOCTH,
YBENMYMBAIOLLIErOCH NMpn OTEKE Muokapga [6, 7].

OpHako B Hallell NpaKkTUKe HaM MpuLLOCh OTKa-
3aTbCs OT MCMOJIb30BaHNA OaHHbIX KPUTEPUEB K3-3a
3HaYNTESNIbHbIX PACXOXXAEHUA PEe3ynsTaToB, MOJYYEH-
HbIX NpY Y4€Te cTapbIx Kputepnes Jlenk-Jlynsa, n oT-
CYTCTBMS NPOrpamMm KapTUpOBaHNS.

OTék mmokappa

Ons obHapy>XeHnst OTEYHbIX U3MEHEHUI MUOKap-
[4a 1CnoJfib3yeTcs UMMNySbCHas NOCNenoBaTeflbHOCTb,
B3BELLUEHHas no T2, ¢ nogaBfieHneM curHana oT XXu-
POBON TKaHW METOAOM WHBEPCUU-BOCCTAHOBMEHUS
(short tau inversion recovery, STIR) [8-10].

[Mpn BOCNaneHun cepgeyHon MbilULbl MOBLILLIAETCS
MPOHULLAEMOCTb KJIETOYHBIX MeMbpaH, B pesynsrare
4Yero MPOUCXOQUT YBENMYEHNE KOMMYEeCTBa XNAKOC-
TV B Muokappe. Ha MP-tomorpammax 3T0T npouecc
oTobpaXkaeTcsa B BUAE YH4aCTKOB OTEKA U MOBbLILLEHNS
curHana Ha T2 un STIR. OTék Muokapga MoxeT ObITb
anddysHeiM nnn oyaroseim (puc. 1) [11]. Heobxognmo
Yy4YMTbIBATb, YTO OTEYHbIE U3MEHEHMWS MOMYT COYeTaTb-
Cs1 C y4acTKamm HEKPO3a, a npu OTcyTCcTBMU hrnbposa
ABNSOTCS obpaTumMbimi [12, 13].

OPUTUHAJIbHOE NCCNTEAOBAHUE

HapywieHue cokpatumocTu

[Ona oueHKn COKPaTVMOCTU CepAeYHbIX CTEHOK
Mcnonb3ytoT KuHonocnegosatenbHocT CineTrueFisp,
KOTOpbIE WMEKT XOPOLUYHD KOHTPACTHOCTb MexXay
OBVKYLLENCA KPpOoBblo 1 MuokapaoM. Cpesbl BbiCTas-
NATCA NePneHanKyNSpHO KOPOTKOM OCK cepaLa, 4YTto
No3BOJSISET HAaMbonNee TOYHO OLEHUTb OBVKEHNE MUO-
Kappa Ha ypOBHE BCEX CErMEHTOB.

CvMMETpUYHOE YTOSLLEHNE MUOKap4a B CUCTONY
CBULETENBCTBYET O HOPMOKMHE3E, T.e. HOPMasIbHOM
CoKpalleHun CTeHoK. B cnyyae nokanbHbIx/pacnpo-
CTPaHEHHbIX Y4aCTKOB MOBPEXAEHNST MOKapaa oTMe-
YaeTCs aCUMMETPUYHOE YTOJILLEHNE CTEHOK B CUCTONY,
YTO rOBOPUT O 30HaX MMMOKKHE3a, OTCYTCTBUE YTOI-
LLIeHNs1 CTEHOK — 006 akmnHe3e (puc. 2). TEPMUH «anNCKU-
HE3» NCMNOJIb3YIOT B Clly4Yae CHVDKEHUS 3/1aCTUYECKON
pyHKLMN (CONPOTUBNSEMOCTN LABNEHUO BHYTPU Je-
BOrO XKesnyfo4ka) 1 BblOyxaHusi NOPa>KEHHON CTEHKM
KHapy>xu. 30Hbl ANCKMHE3a Hanbosee 4acTo BCTpeYa-
I0TCSA B aHEBpU3Max NeBOro xenygoyka [14-16].

XOoTS HapyLleHne COKpaTMMOCTM MuoKapaa siBns-
€TCs BCMoMoraTtesfibHbiM MPU3HAKOM B AMArHOCTUKE
MUOKapOuTa, B psiAe CTPaH KPYnHbIMYA MEOULIMHCKMM
opraHusauusMy NpoBOOUANCH OOLUMPHBIE MCCNEeno-
BaHUS MO BbDKMBAEMOCTU N PEMOLENNPOBAHNIO XKE-
NYOOYKOB NMPU MUOKapAnTE, B TOM YUCTE C yHacTueM
6onbLuon Bblibopkn geten [17, 18], y KOTOpbIX BOcna-
JIMTENbHbIE UBMEHEHUS MMOKapAa Co4YeTanncb C ouc-
yHKLMEN CTEHOK. YCTaHOBNEHO, YTO 60Nee BblpaXKeH-
Has cucTonnyeckas AMCHYHKLUWS BCTpedaeTcs npu
dyNbMUHAHTHOW hopMe MUoKapanTa, U, HECMOTPS Ha

Puc. 1. MarHnTHo-pe3oHaHCcHas Tomorpadust cepaua, nocnegosatenbHocTb STIR, n3obparkeHnss N0 KOPOTKOWM OCu
cepAua: a — NoKasbHbIN y4acTOK OTEKA MMOKapAa MeX>Kenyqo4KoBO Neperopokm (cTpenka); 6 — guddgysHas 3oHa
OTéKa MroKapaa nepefHer 1 60KOBOI CTEHKM NIEBOrO XeNyao4yKa (CTpenka).

Fig. 1. Cardiac magnetic resonance imaging, STIR sequence, short axis plane: a — the arrow indicates the local area
of myocardial edema of the interventricular septum; 6 — the arrow indicates a the diffuse zone of myocardial edema

of the anterior and lateral walls of the left ventricle.
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OPUTUHAJIbHOE NCCJTIEAOBAHUE

Puc. 2. MarHuTHO-pe3oHaHcHas ToMmorpadgus cepgua, nocnegosarensHoCcTb CineFiesta (KnHopexxnm), nsobpakeHus
No KOPOTKOW OCK cepAua: a — Amnactosna (KOPOTKOW CTPENKONM yKasdaHa HUXXHASA CTEHKa NEBOro Xenyaoyka ¢ Hopmarsb-
HOW TOMNLUMHON, ONNHHON CTPENKON — 061aCTb MCTOHYEHMSA M1oKapaa); 6 — cucTona (KOpoTKMMK CTpeNikaMn yKasaHo
YTOJLLEHNE BO BPEMS COKPALLEHNSA HOPMaNbHOrO MUOKapAa EBOro Xenyaoyka, ANMHHOWM CTPENIKON — y4acTOK akuHe-
3a B NOpa>kEHHOM MMOKapnae).

Fig. 2. Cardiac magnetic resonance imaging, Cine Fiesta sequence, short axis plane: a — diastole, the short arrow
indicates the inferior wall of the left ventricle with a normal thickness, the long arrow points to the area of myocardial
thinning; 6 — systole, the short arrows indicate thickening during the contraction of the normal myocardium of the left
ventricle, the long arrow points to the site of akinesis in the damaged myocardium.

ynydlleHne B ocTpon ase B 6ONMLLUMHCTBE ClyYaes,
byHKLMSA NIEBOro Xenyaoyka B LefIoM OCTaéTCs HUXe
No CPaBHEHUIO C HEYIbMUHAHTHBIMKU hopmamu [19].

PasHuLa MTHTEHCUBHOCTU KOHTPACTUPOBaHUS

MUuoKappga/cKeneTHOW MbiLlLbl B paHHIOK a3y

[Mpy BOCManeHnn B NOBPEXAEHHBIX TKAHAX BO3HU-
KaeT Basogunaraums, BCnegcTBrue Yero npoucxoouT
WHTEHCMBHOE HaKomMjieHne KOHTPACTHOro BeLecTBa
B paHHIOl0 (ha3y KOHTpacTMpOBaHMS (NepBble MUHY-
Tbl NOCJIE BBEAEHWS KOHTPACTHOrO BellecTsa). B aToT
nepuvog T1-BM Cc KOHTpacTHbIM yCUNEHUEM MOryT
ObITb MCMNOMb30BaHbl O/s1 BbisiBNeHMs1 oTéka [20]
N BOcMnaneHnsa ceppgeyHon mbliwupl [21]. B cpaBHu-
BaeMoOl 3[0POBON CKENETHON MblwLe (Hanpumep,
B 6ONbLUON rpygHON unn napaesepTebpanbHON) nepu-
of penakcauun Ha T1-BW 6ygeT gosblue no npuynHe
OTCYTCTBUS BOCMANEHUS.

[unarHocTnyeckas LLeHHOCTb [aHHOro MeToda y na-
LVEHTOB C MOJO3PEHNEM HA MUOKapauT Oblna Heop-
HOKpaTHO [oKasaHa B MCCNefoBaHusX, B TOM 4uMcne
nerna B ocHoBy KpuTepueB Jlelik-Jlyusa [22-24].

OLl,eHKa WHTEHCUBHOCTUN KOHTPaACTUpoBaHUsA

MuokKappaa B nosgHioto dasy

B pesynkrate oaMtensHOro BocnaseHnst Npoucxo-
OUT NOBpeXaeHne MMoLunToB, NpBoasLLlee K HeKpo3y
TKaHeln 1 paneHelnwemy gopmMupoBaHuio Grbposa.

[na oueHkn Mnokapga Ha Hanmdie y4acTkoB py6Lo-
BblX W3MEHEHUA WUCMONb3YOT MOCNEe0OBaTENIbHOCTM
NHBEPCUSA—BOCCTAHOBJIEHNE, B KOTOPbIX C MOMOLLbO
WHBEPCUOHHOIO MMMyfbCa YMEHbLUAETCS CUrHan oT
HEMNoBPEeXXOEHHOrO0 MUOKapna 1 BbiAeNATCca obnac-
TW C MNOBbILIEHHBIM HAKOMIEHNEM KOHTPACTHOro npe-
napata B BUOE SAPKUX Y4YaCTKOB, COOTBETCTBYHOLLUX
pnbposy n socnaneHuto (puc. 3) [25]. Mony4eHHble
B pesynbraTe OTCPOYEHHOro KOHTPacTUPOBaHUS U30-
OpakeHnsi 04eHb BaXKHbl ANS NAUWEHTOB C KIMHUYE-
CKVM MOAO3PEHNEM HA MUOKAPOUT U AEMOHCTPUPYIOT
XapakKTepHble HeMLEMNYECKIE NnaTTepHbI [26, 27].

[na xopowen anddepeHUnpoBKn 340P0BO 1 MO-
Pa>kEHHON TKaHWN Ba)keH NpaBWUJibHbIA BbIOOP Bpeme-
H1 nHBepcun (inversion time, TI), koTopoe obecne-
yMBaeT OOHOPOAOHbLIN HU3KOWHTEHCUBHBIA cCUrHan oT
MUOKapAa W ONTUMalibHYH0 KOHTPaCTHOCTb MexXay
KpoBblo 1 Muokappom. NMopbop Tl ocywecTBnseTcs
C nomoLubio nocnepgosarensHocTn Tl-scout, KoTopas
nosly4aeT cpesbl N0 KOPOTKOM OCK Ha OAHOM YpPOBHE
C pasHbIMU 3Ha4YeHnaMn TI.

Mpu BBEOEHUN OOHOMONSPHOINO KOHTPACTHOrO Be-
wecTtBa B pacyde€te 0,2 mn Ha 1 Kr Beca B MHTEpBa-
ne ot 10 gpo 20 MUHYT COXpaHsAeTcs onTuMasbHas
KOHTPaCTHOCTb MeXAy 300POBbIM 1 MOBPEXOEHHLIM
MnokapaoM. Mukpockonndeckune [28], nBoTHble [29]
n knmHnyeckue [30] nccnepoBaHns NogTBEPANAN POJb
OTCPOYEHHOr0 KOHTPACTUPOBaHWS B KA4ECTBE 30J10TO-
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OPUTUHAJIbHOE NCCNTEAOBAHUE

Puc. 3. MarHuTHo-pe3oHaHcHasi Tomorpadus cepaua, OTCPOYEHHblE CEepUn C KOHTPACTHbIM ycuneHnem (MDE):
a — n306parkeHne No KOPOTKOM Ocu cepiua; 6 — YeTbipéxkamepHas npoekums. CTpenkaMmu ykasaHbl MHTpamnuokapan-
anbHbIe OYarn HaKoMIeHNs KOHTPACcTHOro Npenapara, COOTBETCTBYOLME BOCMANEHWIO.

Fig. 3. Cardiac magnetic resonance imaging, myocardium delayed enhancement series (MDE): a — short axis plane;
6 — 4-chamber plane. The arrows indicate intramyocardial foci of the contrast enhancement, corresponding to

inflammation.

ro ctaHgapTa BuU3yanu3aLyn NoBpeXXAeHUst cepaeyvHon
MbILLLBI MPW MUOKapAWTe. Y nauneHToB ¢ Bepuduum-
POBaHHbIM MUOKapPANTOM OTCPOYEHHOE KOHTPaCTUPO-
BaHWe NPOAEMOHCTPMPOBASIO BbICOKYIO YyBCTBUTESb-
HOCTb BbIsIBNIEHMS NOBPEXAeHNs Myuokapga [31-33].

MaTTepHbI HAKOMIEHNs1 KOHTPACTHOr O Npenapara

CyLLecTBYIOT OCHOBHble MNaTTEPHbl HAKOMMEHUS
KOHTPACTHOro npenapara npu HeUWeMN4eCKOM Tune
NMopa>keHnsi CepAEeYHON MbilLbl, Takne Kak cybanu-
KapaunanbHbIl U MHTpaMypanbHbii (puc. 4). Ho Henb-
351 UCKIoYaTh Hanuyne pefkux ciyvaeB, B KOTOPbIX
HaKoOMMeHNe KOHTPACTHOrO npenapara MnpPOUCXOAWT
cyb6aHgoKapanansHo, Kak npu 303nHOMUABEHOM 3HAO-
kapguTe, Nnbo no TUMy OBLLMPHBIX TPAHCMYpPasbHbIX
y4aCTKOB, MOe BbISIBUTb OOMUHUPYOLWAA NaTTepH 3a-
TpygHUTENbHO.  [OuddepeHunpoBaTs ULLIEMUYECKOE
N HEeUEMNYECKOE MOBPEXAEHNE MuoKapha MOXHO
Tak>xe C MOMOLLbIO COBMAaAEHNS 30H MOPaXKeHNst cep-
[E4YHOM MbIWLbl C 06NacTAMU KPOBOCHAOXEHNS KO-
pOHapHbIX apTepuit. MNMpy HenwemMn4ecKom Tune 30Hbl
nopaxeHus He OyoyT COOTBETCTBOBATb OaccerHam
KPOBOCHa0>XXEHNS1 KOPOHAPHbIX apTePWA.

Hanuune nepukappgmnanbHOro BbinoTa

¥ nepukappguta

VI3MeHeHNs1 cepOeyvyHon CTEHKU MNpu MuokapauTe
MOryT COYeTaTbCsl C MOPaXKeHNeM nepukapga (Takve
BapmMaHTbl TEYeHUs1 Ha3biBalOT MUOMNEPUKAPLUTOM;
puc. 5) 1 NPOsSBASIOTCA B BUAE BOCMANEHNsi CEPOEYHON

CYMKM 1nu BbinoTa. Yalle Bcero nopa)atotcsi npune-
Kalme K M3MEHEHHOMY MUOKapay y4acTKu nepukap-
42, HO BCTpevalTca cnydan amddysHoro socnane-
HMs. HecMOTpsi Ha TO, YTO NepukapavanbHbIA BbINOT
pacLeHBaeTCs N1Lb KakK COMyTCTBYIOLWMA NPU3HaK
[34, 35], HEKOTOpbIE MCCNEQOBaHUSA OEMOHCTPUPYIOT
MOBbILEHNE YyBCTBUTENBHOCTU MP-OLEHKN MUOKap-
auTa npu ero Hanuyunu [36].

3AKJIIOMEHUE

MPT saBnsieTca Ba)KHbIM HENHBA3UBHbLIM METOOOM
OVarHoCcTukn muokapguta. Pesynstatel MP-uccne-
0OBaHVs MO3BONAIOT CyOUTb O CTEMEeHU NoBpexne-
HUSE  Muokappa, AuddepeHumposatb MUOKapauT
C Apyrumun 3ab60s1eBaHNAMY, UMEIOLLMMUN CXOXKYIO KIN-
HWYECKYIO KapTUHY, BbISBUTb aTUMUYHOE TEYeHne
MUOKapaMTa C HaIn4uMeM OCHOXHEHUN (Hanpumep,
dopmuposaHne aHespuam). MPT ucnonbayertcs Tak-
Xe Ans AMHaMUYecKoro HabMlopgeHns NaunueHToB npu
oLeHKe a(hheKTUBHOCTN Tepanuu.

CoBpeMeHHble KpUTEPUI MO3BOJIAIOT AaTbh 0Obek-
TUBHYIO OLIEHKY CTPYKTYpbl U (YyHKLMM MUOKapna,
BbISIBUTb Ha/m4me BocrnaneHuss unm GubposHbIX n3-
MeHeHuin. Tlony4eHHble cBefeHnst 06 obpatmmocTu/
HeobpaTMMOCTU nNpouecca No3BoNsAT AnddepeHLm-
poBaTb Ciyyau, NoanaKLLMeCs NEYEHNIO.

Takum 06pas3om, PEHTIEHOSION JOJKEH YMETb npa-
BUIbHO MHTEPMNPETMPOBATh MOJyYEHHbIE AaHHbIE, NO-
H/MaTb 3HAYMMOCTb BbISIBIEHHbLIX U3MEHEHUI U BO3-
MOXXHbI1 NPOrHO3.
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Puc. 4. VI3o6paxkeHnss No KOpPOTKOW ocu ceppua. MNpeactaBneHbl pasnuyHbie NaTTePHbl HAKOMIEHNSA KOHTPACTHOrO
npenapara B OTCPOYeHHYI0 hasy: a — cybanvkapananbHbiii; 6 — cy6aHaoKapananbHbI; B — UHTPaMUoKapananbHbIi
(MHTpamypanbHbIii); I — TpaHCMypasbHbIN.

Fig. 4. A schematic picture along the short axis of the heart. Various patterns of delayed contrast enhancement are
presented: a — subepicardial; 6 — subendocardial; B — intramyocardial (intramural); - — transmural.

Puc. 5. MarHuTHo-pe3oHaHcHas Tomorpadusa cepaua, OTCPOYeHHas cepusi C KOHTPacTHbIM ycuneHnem (MDE) no ko-
poTkol ocu cepgua. CTpenkamm ykasaHbl y4aCcTKM HAKOMIEHNST KOHTPaAcTHOro npenapara cybanukapguanbHbeiMu ova-
ramy 1 npunexatiemn 4acTbio neprkapga.

Fig. 5. Cardiac magnetic resonance imaging, delayed contrast enhancement series (MDE), short axis plane. The
arrows indicate the areas of the contrast enhancement in the subepicardial foci of the myocardium and the adjacent
part of the pericardium.
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