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ABSTRACT

Dilated cardiomyopathy (DCM) is a common type of cardiomyopathy that can lead to heart failure,
arrhythmia, and sudden cardiac death. It has a relatively high incidence and mortality rate in the
general population. Myocardial fibrosis is the main pathological manifestation of DCM. Fibrosis
significantly contributes to the exacerbation of heart failure and functional impairment, and increases
the risk of reentrant arrhythmias, resulting in an increased mortality rate of DCM. Early diagnosis
and disease monitoring are of great clinical significance. Late gadolinium enhancement (LGE) cardiac
magnetic resonance (CMR) imaging is regarded as the "gold standard" for non-invasive assessment
of myocardial fibrosis. Therefore, we have summarized the research achievements of this method in
the diagnosis of DCM, the assessment of myocardial fibrosis, and the prediction of disease prognosis,
and deeply analyzed its application value in clinical practice, with the expectation of providing ideas for
clinical diagnosis and treatment.

Keywords: Dilated Cardiomyopathy; Delayed Enhancement; Magnetic Resonance Imaging; Myocardial
Fibrosis

kB0 ANSE (dilated cardiomyopathy, DCM) R —FRILA A E SN E 1 AFH
BUERE HINEERERHLIE" . DCIMERIRE, FIEERBIYRIRE, UHEAR
%, BUST4M, SENLKRERIET/10000”, RHZMREMSNDCM, KA
F. BN AEETGEDCM, BEIFR. EREHRERE, BEHLELAEE. NMmKE
BENTE, BEOMES O IER(cardiac magnetic resonance, CMR) K&
DCMPEIRERI 2, BEOENRNES. SHINETK, BETEIHERE, &
SRIMEERSENFi. CMREABEZSH. ZIRSHENER, AIUSDHEREH
BTREELELN, BREENS, RFBERE", MEHLRRATE#E, 1118
5®(late gadolinium enhancement, LGE)/D\BEHE R B IEDCMIZETI 2RISR 2R
B, BEBEAMONMNARFERE, ERRIBRMGETFESEE —ENE.

1 LGERERERISERFT

LGERARFIAER ONMAMERE, L HFIRETTEE=EMEENE SO
A, REs@LmE#NONARER, R URESE, TEES, SR ‘B
R R, YONARESEERL, MAEHEBMEEM, LA U RZ RS
NOZER, FHAEMBATIEE, NEIIERIEE, fL3AENSRIGALS T 130T
8, MFEME®OMARNFTONARZ BNESREERY, EOlFEkTRE
f, OIBEARZESER, B OIAIEREFEEIKE, —E8ETM, BUE
OIARSMNERBAE TR, XA EMERE, LOHAINEaRE T EANSERA
WELF, BBILFIRMHN, EHEIRREGAKN, EENYE TERE LSS,
LGEER TR ENMGFET, BaEANE": $UMAEPSIR(single-shot PSIR, SS-
PSIR)E%I. BEMRIEHREKIEPSIR(motion-correction PSIR, MOCO-PSIR) 5

FIDDLE)R%l,

2 LGEZEDCMAREIR A

2.1 BMEFEY DAL LEDCMNEEFENT, CLSROIBELM. IR
1R, BESEE, HTMEMONINEE. CMRIEXEERT LU NBINF LD RERM
Fepy SometERALn”, ImEBERFLLFERT 2O amiERKA S
ARAZUBM, WOUNRS, RESASAMRIMERRS AR, SEEONAES
5, EOMAMBFEARSIE, BONMAEASHRBASHIFER, OIEHE
RigmE® BRAUEAEVFERTTIESOIMBRSHER L R, LS, B
SFHALFTIR, RIMHBHRAL BONASRWALREARSHK, OIARELE
SR, FEONEHETTEHF"" LGE-CMREITEDCM OB R MF L LGN
BEEEMAE, LGE-CMREGH, OAMBKKE, tiEaESXE, AL
H ", LGERMART BRMALENL, BLGE-CMRYE LIRS M 8 FREF 4 1LhY
71" fEIESIGE-CMRIT OEERED, H60% BB RIALGERY, thEEBER

[B—1EE] BHELD, &, EM, TEMRARE: ORHEFEIZH. E-mail: 1225926469@qqg.com
CEiffeEE] [ &, B, FEEM, TEBHARAR: LEEFEGIZH. E-mail: 1125173278@gg.com

204 -



BETEIEUR B MBI RIE LT 4L, WAELENEMEEEEMNEN,
BEmEMFENETRIMERRE", FILGE-CMREFES
—EWBRI., LGEE (BIALLXE)OIEOIMEILR, HRE
Heem. EEEMIZIR. BATMIEE. FIEEEILE,. EANBRAS
HNSIER, HopfleEae sy nant, ShEam
AT = B PR LB E L 3% o DCMEBE IERB k(414 1k)
SEATHIMT A B fRIaR. KRR, TERAENEERS
g, FERILREDCMEBERE RRMXIE, McCrohonZ™
BRI R R E = ERAEEELGE, MEHM—R5IM
RIESR T X—&|,

2.2 R0k R IERMEDCM FERR MM LR RIS EEH
SNTREIBIER, $ETFRERIIFE UM EMERER
BT AT A BRI 0 R 2 — PR R BB E R 1L
HORERSIE, BRIEEEREESBOIKEHIRE, &
FAAM B Ea RO ANERF " LGEMIER AT LS
B EFEFRDCM, LGERIOMAE T 7R3 BEE R (b Bl IR B R IR
5, BOELGE—REROAET, HHFSTHAMXHTE
HHEY, ROMESIMNE T 9 7 R BI85 R A 4k R e R
T M HAST, B aMRALEE A LGEMIA N RIEE MM 3K A
DAEBEFTURT, SERMRETIREEX, ARG
10%~15%7FE £ E X MR Rk A s A E M FEMDCME S
RO P ERMMIERBBUES, B34 RBHDCMEE H I G M
ERIBUWMEEER, TTAESEOHFITRER EHI Mg ss
F(—I MR ETRRS NS EESHONERD) ™, LEHR
RIBAMDCMIY K EOERFENAAS. DIEEEAS
MORETEDRMES RSO MERGIIRIERER™, Lt
FEIRIER MILGERS TR 7 LGE-CMRY X 43 Ehfn 14 s JE SR 1%
OAIFEEE—E LN E,

3 mAAmE

3.1 LGEPAMEHE LGEFEXNDCMEBENTFEETMNE,
SELGEMEEMLL, SHLGEMDCMBEEFRROMERMFRE
ZF5™, PIE MR LULGERAMNEE L4 2ARTREE
HAT OB ER KNG ELGERRMBAMA. 738, B—IHAR b
KRBE, 7ELGERAMEETR, WEMEERIEYMIENRRTIEE
EX—EAORAELSMNSERREEERN12%, MELGER
BENF5%, BeckerZE IS EEHIDCMEBERBRABHITH
meta PP AN EABLGENBERE VMBI TN E R
3.40(95% A5 X [8): 2.04%5.67), BEZMLEHITREMFRIN
B LR H94.52(95% A S X a): 3.41%5.99), MALELE Y
EMRIXLELZE}0.15(95% {5 X 8]: 0.06ZE0.36), FTLGERLL
FMELEFREN, £E5TMDE(left ventricular ejection
fraction, LVEF) ™ E MK R L a1 OB EFE RS RIS
2%, AMAARITIERBPLCESIEHRMM AR E MOk
¥R, B FLIVEFEESRERERS, 2R "
HEAMIGEREOES MAMRBNBE VELEEHNERMT
NEF, GBFESERDET VREENRRSBNEE, 3
BRAREY, EMEFREFEHN, LGERIMRIFLLGEMRR
CENWGERNEMERNXE, BEIEDEMNLGE, BaBEl
LB RS R RIERN L E R, GabrielZ& MR &R
B (LGEXE)MEE O Z BN RERE, UREINRITRE
o, SEGRMET VFLGERERETEORLEEHINRA
BEX, HRRTHHRBRTANETR. FEHRVLM, ¥LGE
ME R s shE i IR EE R AL A R LM EDCMB ETS
BFTM, thoh, MERSISHEYERBEBYHR, #—5%
FHELGERARI S B R,

3.2 LGEEBE ST LGEAEEEIRDIF41k, EDCMEEH,
LGEMIREE AT AR ARIZIN, BeheraZ ™ AR LMLGER
B> 14%A]FNDCM AR OIEEM, TIBLVEFFMLGENUE.
BRRHHINE. B—IFRKRE B ZLGEMDCMBE R4
AROMBESHHNATEEM S ZLGEN B EN4.8915, BER
EHalliday A HIHIE, YEFEABLGER, (GERRENTE

CHINESE JOURNAL OF CT AND MRI, JUN. 2025, Vol.23, No.6 Total No.188

NEER. RE—EHMRIREN, LGEEEMA, ALEHREN
IS REBEE, ISRERMS, 2ErEEBENaaEEBEA,
BEMFFRIHF BTN TN EIE F 2 IRFELGEMRRE, I
THARRBLGERE SRBRA S EHHN XN HE— SR,
33 LGERHSTE OALGEM SR BN EETNEEMEE, ¥
#EL IR M EEIMRLGE R T R £ R R A S BH A SH TN E
F ) KifiHallidayZE " MR Z RS £ = HEEREASLGE,
AN ZABERPREFRRESEHHNRES, STFHRMEE
FRLGEMI®RE, HBEEGERESLGEREBENRIMAEM, =&
=%y, REPMTEIFLGEM a5 HEERSLGEAN
BEYOTRIMANYHALINBED RIS . LVEF TR, BEESLGE
E—ERBTORBENL AR E S F M= aRLGENEE,
Bz %% P EiE 24 7 83 B LR EARR LR BB FDCMEBE 5
ERIFER, RULGENHETENHTFEEM, BLGET Halx
EHMTE (TZERBA) BRI, BID T ZERLGEAR
[TELGEA, HRANZLCERERBIEERE, IZMLGE
BENEALREHAEXES, TORLGERENEREMHLR
ERMERTFELCERS, BEREATEEN., XRPEIGHK
B ZXT DCMEBE LGED AT R T, RHREEXE
SN, BEDCMBERBOMEEHNEEE,

3.4 LGEER 5SS FALEELGES, DCMBERAEEHE
HMELGERET, GIEOIMERIR, ORISR, BEMILR, 5
IHiEHEs, EAEBREATEASNE, SDCMEETEEYE
%, MarkmanHIRRBBEEEORKEN L EBRELGE
ERWFRMEEEZEE., RENERE. LRIME. B B
MR R HEtER WEMORAERERLF%E
27.3%2 08, BEABBMRLNEERIBENERETEHEN
ORREEMN, BHBEEFANZH S LGE ERALR (MmAeE
BARFBIE. DIMETRONETFILRE), WRILMELRE
SEHNEENG, LINBEETRELSFRERN AR
XEf, TE26fIFERMMEOHFERESR, ZWRLEE26%-75%
MRESEEME O RNEEEMNIER, duaE
BEASEEWNDCMEBEMEHNEN, FAMREEREANS,
Neilan*WFFRRBAOEIEN SILRIBRT AN O MEEHE
RIPEA, ViZEVWHARLERIEROMOIFERENERTFE
EHEASHLIGERSEZHMAROHEE4HHNG, BHE%TE
BWLGEM FAENFMEER. Bef—THRXRE " EEEA
SHLGEFES16.T%ME M LMK E B4 L EREX, 185
FERRAEEERAMIERT, AOEEASUFEUSWOES
BEHOARBARSECWPERGE X, BAOEEANDBUA
B 2= AR BT AL R EBITRAK Y, SRR
FhE—MEBANEOEEBHIEEE 4R CAEXNBES R
RE, HILATRFRERLGENDCMEETEFMEER, EBR
FICLGEME TN, EBRIZXTDCMEBE TR BT(EAIT,

4 LGES5RREEMILVEFHIXBE

LGERIN R T DAL WIIZE, BIRRT ONFEHNR
A, EEORERENROINAEEME, BAREERHS
DEKE, #—STBWHE, VEFTERERYEI0EERIER
B BISEMZL B, TELGEEN N TNE FIELVEF =&
B, URREREEOEDEREEEREIVEFMBER~4E
TRERIEM, FELVEF>40%KIDCMBES, LGEFM OB
FAMARBOMEEHHE SRS, EFEYLVEFMETFI5%HHR
B, BT FYLVEFSTI5%MM5, LGESUREERS I
MEBEREEY, HMMRERELVEF<30%, MLVEF>10%
MBER, WNFILGEN R L RAEEHMRRIEMNT —&",
PurmahffzzREE = ) BRI B2 B 47 4 1k BT3R B R 2 O R ThERE
P8R (LVEF 35-50%), HEMEERSEELEYREERSRE
MY, E—EHRP, LGEFNTRESEMH, BLVEFHEE. H
B, NeilanZ A 'Hn%keA, BALVEFREGTNY, BLGEH
BENEEREGEEASHNERTNET, BAMmMS, LGE
SDCMBE W OREAENEENBENTNETF, FIELVEFRL

* 205



HEICTRIMRIZRE 2025468 $£23% $£6H5 25518847

FRMER, LGEFAMMSARMEREX, —ERE5ERHT
DCMBEXLD .

5 {BSARTRE

51 EABRLEESRESE(implantable cardioverter
defibrillator, ICD)ENRE BairoigdE"™, WFEER
BIOE(NYHAI-IIR) BE, EREAYAIT T, LVEF<35%, B
IO BERIERDE O, BIIENICD, AT 8E
LVEFEF35%, HULLVEFEFHEIRRENSREBE MR
BATEICDIANZ SN, EI SRS M55 $0% DCM 8B & 347 Kb
DEARIE— RTINSO S RTS8 B I FRyT S A AN 3L
. YHILVEFLUROARBERRS, EATROMEOINFRE
WIESEE . SEFER I INMEXBIIREY), FEDCMAMMLIEIE
ARG MBIETRIER. —TIFRZIHEDCMIERERLIAE B EF
FNICD, TIELVEFI@*Y, T E=aR O R ELGEMTZIER]
LUt — 512 SR ICDIB N BB 1R, PiersE A EXT
LGERE >7.2g WEMEIRRE, UFES ICD BAMIERDY
OIFEEEN B ERE 7,

5.2 DIEFBRF W AST (cardiac resynchronization therapy,
CRT)RE CRTERTEELEKERELHIDCMEBE, LGE-
CMRFAR AT LU OB AF A ISR, BTN SERA
TEOERERS E. WFEELGERELHEKERRSHES,
CRTEE YA IR B B E DR, BBEERE,
LGE-CMRE B F Rt B FBEMCRTR RN EE, BEFNKE
HERRHETZE ",

6 EAHEPHNRF

EDCMMIER T, WOEMHEZERD R, HEEBHE N
BiNAOE ORI M A O EmE T sREM, 52Mt,
CMREDE T RENHBRESHRE, ©XFHER Mg MR
INIBEERSHMEE, FMUAEBIRREA MmE, FEEMS R
¢, 7ECMR B4, MEFESMARREIAY, BETRS
WEHI TEBERKEN, CMRIEDCMEEISUATIESAE
FEXBER, LHITBNIIHEMEE ORI, mie
REMBE T, CMREMGEEENIICINEES, BEBRIEHER
FIREEERE, WHEESEENABEMNAT AR,

7T RBSRERYE
7.1 % LGE-CMREEALTELAENNSZRAD, BEIEK
BRI EFERMECIRE, KO ESONSZROM
2 RS SIRE £ B NHERIS IS HERKIE, ZRASANM
BRETFEEFRG, TAGENRS, X—ISEELEERT
BEEELRRENEE, FIMEONSERKEREETRES,
LGE-CMREEMSIS4E. ReMHNEEIRERFIBETHMEXEE,
7.2 BBY HMERARGEEENBRIE, Ha0E9 A8
WF—EH N OIFEERRHRRT, RESRETHREETM
AEREWM, REREK: FEAKBRERERT AL EER
BBE, BAS: BERIERR, REBAENRS, BT
BES: ANESBENYNOREESE, $BEXE. ATHIR
SHWMMREE. WARAERE UL SIEIRESRE, — BT
BIHEIRRE, 2YVWEREREEZESHTEESR, LGERE
SRAMEOINAF 4K, BRINL30%HDCMBEECMREER
LGE™, BEEENIFEMFAEWL", Hit, HHENBHMI
BICMREA SREF S IRE M DA 4L

B LGE-CMREEBS— BRI OBEF S ThaE. L5HF1 AL
EMEAEES. EDCMIISTE, LGERIEEEXEEME
A, AIADCMEISHT. SIEasT A RNEIE URTE EIREE
BBERIE, RIESTHNLGEET, EREBMIIRAGTTIL
LS5 R IR MM O, LGEM T AR O MBEHM AL
BWNNE, LGEMEE. BE. BRRSHSHEFAREEE
HEM, SHENEEMNRE, XEHTFIEKREE BEH#T

206 -

ERNXED R, FEILEENRFZEENIRRAT AR
25 m

[1]10rphanou N, Papatheodorou E, Anastasakis A.Dilated cardiomyopathy in the
era of precision medicine: latest concepts and developments[J].Heart
Fail Rev,2022,27(4):1173-1191.

[2]1Schultheiss H,Fairweather D,Caforio A L P,et al.Dilated
cardiomyopathy[J].Nature Reviews Disease Primers, 2019, 5(1): 32.

(3145 F 48, 4% FF. MRT L — 45 A8 7 0 2 B3 R 7 3K AL JILR w0 o 6 3F 40 B L 5 NYHA
SR e % M (7], EICTARMRIZE 5, 2019, 17 (7)1 56-59.

L4 Ak %, R, £ %, . 0 BEA JL 4R R B b SR #E & (V] BB B 2 4t 5 4
,2022,45(6): 686-689.

[5]VOhringer M,Mahrholdt H,Yilmaz A,et al.Significance of late gadolinium
enhancement in cardiovascular magnetic resonance imaging (CMR) [J].
Herz, 2007, 32 (2): 129-137.

[6]Holtackers R J,Emrich T,Botnar R M,et al.Late gadolinium enhancement
cardiac magnetic resonance imaging:from basic concepts to emerging
methods [J]. Rofo, 2022, 194 (5): 491-504.

[7]Mewton N,Liu C Y,Croisille P,et al.Assessment of myocardial
fibrosis with cardiovascular magnetic resonance[J].J Am Coll
Cardiol, 2011, 57 (8): 891-903.

[8]L 6 pez B,Ravassa S,Moreno M U,et al.Diffuse myocardial
fibrosis:mechanisms,diagnosis and therapeutic approaches[J].Nat Rev
Cardiol, 2021, 18 (7): 479-498.

[9]Barison A,Grigoratos C,Todiere G,et al.Myocardial interstitial
remodelling in non-ischaemic dilated cardiomyopathy: insights from
cardiovascular magnetic resonance[J].Heart Fail Rev, 2015,20(6):731-749.

[10]Espeland T,Lunde I G,H A B,et al.Myocardial fibrosis[J].Tidsskr Nor
Laegeforen, 2018, 138 (16).

[11]Disertori M,Rigoni M,Pace N,et al.Myocardial fibrosis assessment by LGE
is a powerful predictor of ventricular tachyarrhythmias in ischemic
and nonischemic 1v dysfunction:a meta—analysis[J].JACC Cardiovasc
Imaging, 2016, 9 (9): 1046-1055.

[12]Francone M.Role of cardiac magnetic resonance in the evaluation
of dilated cardiomyopathy:
significance[J]. ISRN Radiol, 2014, 2014: 365404.

diagnostic contribution and prognostic

[13]Hong Y J,Park C H,Kim Y J,et al.Extracellular volume fraction in
dilated cardiomyopathy patients without obvious late gadolinium
enhancement: comparison with healthy control subjects[J].Int T
Cardiovasc Imaging, 2015, 31 Suppl 1:115-122.

[14]Halliday B P,Baksi A J,Gulati A,et al.Outcome in dilated cardiomyopathy
related to the extent, location,and pattern of late gadolinium
enhancement [J]. JACC: Cardiovascular Imaging, 2019,12(8,Part 2):1645-1655.

[15]McCrohon J A,Moon J C,Prasad S K,et al.Differentiation of heart
failure related to dilated cardiomyopathy and coronary artery disease
using gadolinium-enhanced cardiovascular magnetic resonance[J].
Circulation, 2003, 108 (1): 54-59.

[16]Gulati A, Ismail T F,Jabbour A,et al.The prevalence and prognostic
significance of right ventricular systolic

dilated cardiomyopathy[J].Circulation,2013,128(15):1623-1633.

dysfunction in nonischemic

[17]Alba A C,Gaztaflaga J,Foroutan F,et al.Prognostic value of late
gadolinium enhancement for the prediction of cardiovascular outcomes
in dilated cardiomyopathy:an international,

of the MINICOR group[J].Circ Cardiovasc Imaging, 2020,13(4):e010105.

multi-institutional study

[18]Li R,Cui C,Lan T,et al.[Late gadolinium enhancement distribution
pattern of left ventricular wall in patients with dilated
cardiomyopathy:a preliminary study] [J].Zhonghua Xin Xue Guan Bing Za
Zhi, 2020, 48 (11): 922-929.

[19]Yang Z,Huang L.Editorial for "The Impact of Hypertension on Left

Ventricular Function and Remodeling in Non-Ischemic Dilated

Cardiomyopathy Patients:A 3.0T MRI Study"[J].J] Magn Reson
Imaging, 2023, 58 (1): 172-173.



REWF, T4, FKL, 5. D B b 5308 I8 7 Skt 0 LR 5 & 7K AL AL BT 3%
N FRH R R (I]. R EES, 2022,17(1).

[211Haas G J,Zareba K M,Ni H,et al.Validating an idiopathic dilated
cardiomyopathy diagnosis using cardiovascular magnetic resonance: the
dilated cardiomyopathy precision medicine study[J].Circ Heart
Fail, 2022,15(5):e008877.

[22]Palmisano A,Vignale D,Benedetti G,et al.Late iodine enhancement cardiac
computed tomography for detection of myocardial
experience in the clinical practice[J].Radiol Med, 2020, 125(2): 128-136.

[23]Soriano C J,Ridocci

scars: impact of
F,Estornell J,et al.Noninvasive diagnosis
of coronary artery disease in patients with heart failure and
systolic dysfunction of uncertain etiology,using late gadolinium-
enhanced cardiovascular resonance [J]1.J Am Coll
Cardiol, 2005, 45(5): 743-748.

[24]Halliday B P,Gulati A,Ali A,et al.Association between midwall

magnetic

late

gadolinium enhancement and sudden cardiac death in patients with
dilated cardiomyopathy and mild and moderate left ventricular systolic
dysfunction[J].Circulation, 2017, 135(22):2106-2115.

[25]Pi S H,Kim S M,Choi J 0,et al.Prognostic value of myocardial strain

and late gadolinium enhancement on cardiovascular magnetic resonance

imaging in patients with idiopathic dilated cardiomyopathy with
moderate to severely reduced ejection fraction[J].J Cardiovasc Magn
Reson, 2018, 20 (1) : 36.

[26]Markman T M,Nazarian S.Moving toward improved risk stratification
in patients with dilated cardiomyopathy[J].Circ Cardiovasc
Tmaging, 2020, 13 (4): €010629.

[27]1Becker M, Cornel J H,van de Ven P M,et al.The prognostic value

of late gadolinium—-enhanced cardiac magnetic resonance imaging
in nonischemic dilated cardiomyopathy:a review and meta—analysis[J].
JACC Cardiovasc Imaging, 2018, 11(9):1274-1284.

[28]Keil L,Chevalier C,Kirchhof P,et al.CMR-based risk stratification of
sudden cardiac death and use of implantable cardioverter—defibrillator
in non—ischemic cardiomyopathy[J].Int J Mol Sci,2021,22(13).

[29]Feng X Y,He W F,Zhang T Y,et al.Association between late gadolinium
enhancement and outcome in dilated cardiomyopathy:a meta—analysis[J].
World J Radiol, 2023,15(11): 324-337.

[30]Centuri én O A,Alderete J F,Torales J M,et al.Myocardial fibrosis as a
pathway of prediction of ventricular arrhythmias and sudden cardiac
death in patients with nonischemic dilated cardiomyopathy[J].Crit Pathw
Cardiol, 2019, 18 (2): 89-97.

[31]Balaban G,Halliday B P,Porter B,et al.Late—gadolinium enhancement
interface area and electrophysiological simulations predict arrhythmic
events in patients with nonischemic dilated cardiomyopathy[J].JACC Clin
Electrophysiol, 2021, 7 (2): 238-249.

[32]Mirelis J G,Escobar-Lopez L,Ochoa J P,et al.Combination of late

improves prediction of

gadolinium enhancement and genotype

prognosis in non—ischaemic dilated cardiomyopathy[J].Bur J Heart
Fail, 2022,24(7):1183-1196.

[33]Behera D R,V K A,K K N,et al.Prognostic value of late gadolinium
enhancement

patients[J]. Indian Heart J,2020,72(5): 362-368.

in cardiac MRI of non-ischemic dilated cardiomyopathy

[34]1Dang Y,Hou Y.The prognostic value of late gadolinium enhancement in
heart diseases:an umbrella review of meta-analyses of observational
studies [J]. Eur Radiol, 2021, 31(7):4528-4537.

[35]Mayala H A,Bakari K H,Zhaohui W.The role of cardiac magnetic resonance
(CMR) in the diagnosis of cardiomyopathy: a systematic review[J].Malawi
Med 7, 2018, 30 (4):291-295.

[36]Becker M,van der Lingen A,Cornel J H,et al.Septal midwall late

gadolinium enhancement in ischemic cardiomyopathy and nonischemic

dilated cardiomyopathy-characteristics and prognosis[J].Am J

Cardiol, 2023, 201: 294-301.

[37]Machii M, Satoh H,Shiraki K,et al.Distribution of late gadolinium

CHINESE JOURNAL OF CT AND MRI, JUN. 2025, Vol.23, No.6 Total No.188

enhancement in end-stage hypertrophic cardiomyopathy and dilated

cardiomyopathy:differential and prediction of cardiac

outcome [J].Magn Reson Imaging, 2014, 32 (2): 118-124.

diagnosis

[38]Nazarian S,Bluemke D A,Lardo A C,et al.Magnetic resonance assessment
of the substrate for inducible ventricular tachycardia in nonischemic
cardiomyopathy[J]. Circulation, 2005,112(18):2821-2825.

[39]Neilan T G,Coelho-Filho O R,Danik S B,et al.CMR quantification of
myocardial scar provides additive prognostic information in nonischemic
cardiomyopathy [J]. JACC Cardiovasc Imaging, 2013, 6(9): 944-954.

[40]Yi J E,Park J,Lee H J,et al.Prognostic implications of late gadolinium
enhancement at the right ventricular insertion point in patients with
non-ischemic dilated cardiomyopathy:a multicenter retrospective cohort
study [J]. PLoS One, 2018,13(11):e0208100.

[41]Mikami Y,Cornhill A,Dykstra S,et al.Right ventricular insertion site
fibrosis in a dilated cardiomyopathy referral population: phenotypic
associations and value for the prediction of heart failure admission or
death[J].J Cardiovasc Magn Reson, 2021,23(1):79.

[42]Cleland J G,Daubert J C,Erdmann E,et al.The effect of cardiac
resynchronization on morbidity and mortality in heart failure[J].N Engl
J Med, 2005, 352 (15): 1539-1549.

[43]Masci P G,Doulaptsis C,Bertella E,et al.Incremental prognostic value
of myocardial fibrosis in patients with non-ischemic cardiomyopathy
without congestive heart failure[J].Circ Heart Fail, 2014, 7(3): 448-456.

[44]1Purmah Y, Cornhill A,Lei L Y,et al.Mid-wall striae fibrosis predicts

failure events,and

heart failure admission,composite heart

life-threatening arrhythmias in dilated cardiomyopathy[J].Sci
Rep, 2022, 12 (1): 1739.

[45]Priori S G,BlomstrOm-Lundqvist C,Mazzanti A,et al.2015 ESC guidelines
for the management of patients with ventricular arrhythmias and
the prevention of sudden cardiac death[J].Rev Esp Cardiol (Engl
Ed), 2016, 69 (2): 176.

[46] Infante A N,Koo C,Yip A,et al.Magnetic resonance imaging of dilated
cardiomyopathy: prognostic benefit of identifying late gadolinium
enhancement in Asian patients[J].Singapore Med J, 2021, 62 (7): 347-352.

[47]Klem I,Klein M,Khan M, et al.Relationship of LVEF and myocardial scar to
long-term mortality risk and mode of death in patients with nonischemic
cardiomyopathy[J]. Circulation, 2021, 143(14): 1343-1358.

[48]Piers S R,Everaerts K,van der Geest R J,et al.Myocardial scar predicts
monomorphic ventricular tachycardia but not polymorphic ventricular
tachycardia or ventricular fibrillation in nonischemic dilated
cardiomyopathy [J]. Heart Rhythm, 2015,12(10):2106-2114.

[49]Tles L,Pfluger H,Lefkovits L,et al.Myocardial

appropriate device therapy in patients with implantable cardioverter—

fibrosis predicts
defibrillators for primary prevention of sudden cardiac death[J].] Am
Coll Cardiol, 2011, 57(7):821-828.

[50]White J A,Yee R,Yuan X,et al.Delayed enhancement magnetic resonance
imaging predicts response to cardiac resynchronization therapy
in patients with intraventricular dyssynchrony[J].J] Am Coll

Cardiol, 2006, 48 (10): 1953-1960.

K, Khanji

thrombi

[51]Fonseca M, Savvatis M. Complete regression of multiple

biventricular in dilated cardiomyopathy: the role of
cardiovascular magnetic resonance imaging for diagnosis and assessing
treatment response[J].BMJ Case Rep, 2021,14(4).
[52]Kramer C M,Barkhausen J,Bucciarelli-Ducci C,et al.Standardized
cardiovascular magnetic resonance imaging (CMR)
update[J].J Cardiovasc Magn Reson, 2020,22 (1):17.

[53]Donal

protocols: 2020

E,Delgado V,Bucciarelli-Ducci C,et al.Multimodality imaging

in the diagnosis, risk stratification,and management of patients
with dilated cardiomyopathies: an expert consensus document from
the European Association of Cardiovascular Imaging[J].Eur Heart J

Cardiovasc Imaging, 2019,20(10): 1075-1093.

(TS EHHR: 2024-02-14) (IRISYREE: FHEOKR)

. 207



