416 WS A SR 2024 4F 3 A4E 39 %5 3 ] Radiol Practice, Mar 2024, Vol 39,No.3

UL PR
2 H B A

;fL}/i\I/% ’ 3’]‘&%&% ’ i}'lfl 7%1 ’ é ﬁg ’ XF 'J‘ %‘i

ey LY
L] zﬁ% ‘#\- [ ]

AE [ 30 30 I R LA % 36 9 < o0 1L AR B 3L IR 2

[(WE] Z&TFR, CBRAEER(CMR) EIE RS RAA R Z 12 EFHC 0EHESRE 28
MR, ZIIRSHRE, 30504 CMREZHERT UM EZEFFILGEERFMR, LESH FH, 08I
o E S R T B S IR L JE B e b S LSS 89 2 AR T 2 BT, 2022 SF 3 A L IEAER R IR R
BEAEJCMREEZ A TCFEREAEREN 30 24P R LFHEER. CAFTHERFLEO K
F ) HF R AR ANIT T E, 30 AR L2 E A TR CMR &, % X A %5H CMR £
ERFORR HFNAEEREZERE A, EFFFX—LRELAZRITHE, §EMEEARE

CMR ¥ & H K5 £ REA,
[<#ia]
s BERE oA B R F 3R+ R ER

[FESFES]Y R445.2;R542.2 [XEKFRERBY A

DOI:10.13609/j.cnki.1000-0313.2024.03.020

Wt B At 25 28 0 e e B [ IR AR I Oy AU Ak, DR
N F1 184 B B A a3 R A o e T R AN At B A 3
A )8 H £5 2 1, 0 0L 59K (cardiovascular disease,
CVD) AL 45 56 /0o L o0 7 0 Bk O R 2R 5, X
BRI 100552 o B 2 b 0 0 B P 4
RN 2019 AR R BT CVD 43 b BE Y
46.74% Fl 44.26% . & 5 BIFET-H LA 2 Bl SE T
CVD, ¥4 k& O i #% 3£ J8 (cardiac magnetic reso-
nance, CMR) 32 ¥ 1 0 i IR b0 JIE 5 B4 & =2 — , H:
HAWMBSH L A B B o, 0 B
S A, — UG A BIVRT BRSO JUE A 5 L 2D RE HETE VR
FRIEFLRE IR E . REMFERI CMR & 2&4E Al
B UL ESEAG 1 T A 2 2 AR UE T O 8k B 2
AFomE LI fr e, CMR X F 2 R.0 44
S5 KR R AE R ) BE A0 W02 Ak B R U L AR R
BIT A BUSTEAG hAR 2) T EE MR . B KA R
LR 2 /A M LA A7 T HL AR Sl 25 AN 1 L) PR
il 7RI T, T LA R R bR A AR R
ZRB A F T SE A TT R I N 2022 4F 3
H 0 WE % 3 3R A% 24 & (Journal of Cardiovascular
Magnetic Resonance,JCMR) & & T CH# UL Il PR 186 I AE
f9 30 73 JFE ORI A8 R IR <O i A8 R R IR A 2

E/@%’j%‘i{ﬁ:m%oc TLJ5 V105 K 2% B TR 5K 58 s 1RV B8 B
IR

EEB N LT 1983 —) Lo TL A Eh A, ml AT F Ui
F A 5 PR AR R TAE

BIIEE KB/, E-mail: 13921956545@139.com

BEEWBE:LHhARRBH AR BB T0mE
(ZKS2141,ZKS2042)

SR ;S IUK 508 A R B TSR R B fn S R IR 5 3F SR e b S DU AG 500 BE R SR

[XEHSY 1000-0313(2024)03-0416-05
Fas Rl (FiRRS )R (OSID) ;

=

P ARy T F AR, 30 4380 CMR K A 475 &
P L4 52 B2k i P R I G I IR o 23 O B 1AL O
U B AL AR SO X X — SR F A AT R
(e AN I BT AR T T 5 % N = ) | L R R L
CMR i A £ AR 7 S 19 i PR

EE B3 CMR B & 0 &R

L0 Sy 3 i 500 U

K HEAZ W XS T 0 ) 3 i B0 LR FR 3 19 3R 9T ROCR
FREEN OMER R E M TR0 T RE L 2
TFE U = 5 I 43 88 (left ventricular ejection frac-
tion, LVEF) il 47 0> & 4 1l 43 %% (right ventricular e-
jection fraction, RVEF) By“Z % rfE”, v LLUE#f 53 2
SRy SR AL 3 SR B 0 ) e vy 5 I 43 e [ Y RGO
VR LR L 43 B0 R AR 0 ) o 9B L OF PP AR R BUE Y,
CMR 3£ /] DL WO o 3 8 1 PR, LS 531 97 5k 00 UL
9 I JEL ARG LG R LB AR 13X SE R
AALPEAR 835 A B T HL 75 22 7% 18O A7 38t 4% o5 XU 1Y)
BERBMATIAL

T2 7y = 3 B0 U AZ 1 5P AT BE A 465 SR il
PE ARG P R M BCRAE B . L SE IR B 5R (late-
gadolinium-enhancement, LGE) B & £ A i .0 LA
[7i) 5i A AR ke R AT B 501) L o0 YT 5 Ak 42 7S 5 A8 i O
AR LA A0 405 5 0 WLV 2 50 A B s AR e it 1 O LG o
HMESRAL DL O L5 S 217 . LGE 36 A] 48 7R 0 I 4575
PR R A R A A LR T P L 44 3 A
AU BLE ST



TS 22 S5k 2024 4F 3 A58 39 %% 3 ] Radiol Practice, Mar 2024, Vol 39,No.3 417

2B DERE

RO H R R AW TR 0 I, FT R 23
F& Ko A= Ay L HL3E W b 2 4800 UL PN A BT AR Bk % 3 B S
. BT CMR RE WS UE B 4 A 0 I 25 48 T2 25 M D) g
HARH S G2 W5 5 MO R 5 A G 2 R e O L
R

O WUR B T M0 8K 5 M & A& BRBE R X
S AH B . AT TR R R A A
BB OB AR MY B AR AR 02 LVEFYY, SR, AL
LVEF 0 A 5E KU I A 0l 5, [H i LVEF BRAIS (1) &
HATREAN 3 1 BLAG B AR i 1 & MO AR R I A AR
HILE LVEF {R R A A B4 25 & A 0 I8 P 7 4E
Pontone %5 B 5% 45 B UE W], 3 F CMR B LVEF 5
LGE B0 IUVRREAHZS & - 78 BUR A A O HE e 52 TR B 25
JEZ SO AR R T TR A O,
LGE 15 % 50 8 2% % 9 BRI # {8 © 7 Sl ot .00 DE
5 Bk IO LR L BB JEE B0 WL AR I 0 LS v 1S
FUE 5L

3. I 0 A 9

SR O JUE 5 R AR 3 ok s AR T A 0 R R
PR 500 978 ) & S2 F e 0K Bl ok i A5 2 A 5 A A Ak A2 1T 5 |
A I A s 0 A% i BH 2 i RO JUL B It L A AT 0T S B O
WE%E 75 . LGE 18 b oF A .0 WL BE 38 9 IR 19 & % #r
WET L0 VA BE SRR 4 R Bk & 1 S, B0 LG
PR, [F By fEp 2 B0 Bz s w8 . WA LGE
587 (IR 3 BE Y LN T 50 260, AT LLFE i iz T S K
2L Ree

TE T AR 25 A T i CMR K 2 B AR, 78 i e Gk
I WL A 3 A5 R B AR T 506 T & S 2
HFHEAME ORI R R BUS L LGE g
53 56 R B Jk I 3 i A5 43 B S 2 bR A L AR R, HLAK
AL BEGEUE S, HEVE BB IE R BUE B
O TVE BRSO R AR R0 I AR LR R
KRB0 Rk, e P Al RN I2 WS e B AR T3S
T SR B OO B E 1 CMR 38 R SE

4.0 LR

I PR Hhr 2t B 9 T A H 22 i D R SRR L R /0 i o
B AN S 05 T B 0 LR Bk AR iR sh Bk BH 2
LR L. Z AT R BRI B R A RO
LG5 b BB s, 3 A 2 5] Ak e o 7 R 2 — L CMIR &
BRI RO WUR AT 5 A BT L 76 8 L e AR
BERWATHIE], ™ H A M P LR A AF R H B £, CMR
AT X ik 0 WL A8 1 A7 56 501 o A DX 43 e ot A AR
S O LA A5 o [ I5F 348 B 7S o0 LD O £ 4% E T2 JiE
B,

CMR E AR &4

1. TAE 2

1R P ER P i) CMR $1 48 05 2 75 2 %52 32
BR IR B A B AR N B BEAT w8 B5CHE A O A8 H KL A
O R T RO B R S R A ROR . TR RS
A U [ 3 T B2 — 44 1k R o 0 s A e [ AR
A TG 25 i B L

B MR AP YRR AR T - ERED
280 A5 A5 DX 58 A 9 A% R Ar CMIR 25 R0 L i
IR VKCER T O EON B R T B SN, DA R
BR R X T AR B KM A 19 835 7T UL K& B
Bl TSR AR 0 AR A R A e 0 2 R A
e B A A G F8 B PP ¢ A Ak

CMR e 28 e 45« BR T Ry S 80T A6 i 1 4%
b CHEAR NGV R F BRI IR G A S LR
TR IO B RS v T S 0 A 15 A A A A
0 T LA 3k G A O A v YR R i L A A A T
O B T HE L R R M D R Bk B S CMR %
LA R ZEPRAIE O L PGk B S AR R A RO

2B AR e CMR 19 % 42 1

e PR A e I A% v % DL 0 R AL 4G 1.5T
3T, KZ%¥ CMR K& T LIAE 1.5T Sk T 47, Ik
L5T MO H T 15 5 5 L LW CR AR L H B2 P 91
S e RN B 3T B mfE Mt 32 T 0
JULTE 2 0 8 3R 1 i 1) AR T o, B MR OR U 3T g LR
A AR T . 2%

PR A A B SR AT T A A S ST T RE Y
1o R A BR A R 2 D 3 mL/s, DL ARG e
X R S, 7E R AR X R AT SR
WA 2 R AT 20RO S AR 2R, — IR LR
HME B RE PR R ML B L IR fE R A
AT E R, 4G A B S BRAE B B A ]G A
SORBCH L, BN EL R O SR R S O S RO D g
BRI ORI A,

30 %% CMR e B ER TR HE A

F R A3 SR Ak o 0 JIE S A 4 4 R A 4 S A
180 WLHE T AR L 52 LSO LGE U, 3 S A AT
PLAH A I — A s AR AR i i 5 58, IR 30 434
PN 58 8 T CMIR . THDRE 6 5 — 350 4G A 2 8 3
ITHEFEMB U (R D,

LERAR

o Y TG 2 57 {46 35 il T o0 T L 20K T 3
FE— W5 SN 58 LR 25 0 HL T T 7E S A4S0 30 JE B Y
e B o 225 AR A O I R P AR — R Tl TR (8~



418 T S 2024 4F 3 HEE 39 %48 3] Radiol Practice, Mar 2024, Vol 39,No.3

%1 HEML0 L% CMRAEENEALA

CMR # £ CMR £ 71 FRpT FRpTr

AR SR 4 FSE.GRE % % % f2 bSSFP gﬁ‘“miiﬁ‘;@’”‘mﬂi SLEES R S
S A (R R AR P R AL s R A W

U R AT R AR 4 Fa ik B bSSFP % GRE FH IR RS AT A GRFE 3~7 mL/s,30 mL & 5 min
3K

o k=@ 5 B 2% bSSFP S & k-2l 4 AHAESHEFG: ZES WES, ZES; R N .

RBRE B Y GRE. 4 0% 0 B4 LR X E 8710 min

LGE =4 IR bSSFP 8. GRE. 48 {2 80 & A4 AR B S 0GR o0 st ar 0, R RA

- W B3 AR ESIEF @ (L5 b R4

7 :bSSFP 4 -+ #5484 B w3 ,FSE A Peik A 42 =ik ,GRE A4 2 =, IR A B4k 5

10 mm JZ J5) EI5 , TR F B IO DR B ] 382 L 6
JE [l 3 5% 52 il - i F2 A B of F 3 (balanced steady-
state free precession, bSSFP) FF 4, & Jo , fdi F A4 [
R BRI R BOR A 0 I 2 T S o 5% B 5 il —

O U S =0 87 5 A AL Y T A
X5 AR R EOR N BOR U, SR 4 A4 I (] B O
i 5 arpp,

2.0 WL A7 £ 9 1 LA

O WL A i V88 3 B 50 A2 G 00 JUL 35k 1 19 3 2 CMIR
Jrk ., W SRR S bSSEP 51 a8 A B [l 3 5 51
TEH O LA SO v 5 A5 5 i D 10 UL I
DXBORT F T o BE A SRR 5 o SR /N SR o 3 S 0L
TR SLECH BT 259, o b AR 2h kbR Y 5K S L S 2R
FIKIAE 72, L 3~7 mL/s B0 F0E 5 X A, 3R
15 2 AV T MG 6T B R) E R T L R S R AR
HARTE RS PR S N 4 2 E S 30 mL A= HEER K,
% L AR B 3K 2 0 5 Z A W AR 5 AR R, LR S
Bz B O 2l RS T2 . HE T T 5 B ] — g A
1 min 247 . #E3R 15 min J5 #F47 #8515 0T DL 4
S 1 ] A 95 FR A A A2 ) ] B g O AR
2y75 5 min, O LS AT E R SR H T AE B I R S5 PR
FERRA D, R 2B B # B AT # B R R
At ] — % 1 min A2 47,

3. HL R AR

LS MG 48 i 2 IR B SR R £ )2 il 1A
1§ AR R RO 3 R N W s S ER . TR
TEAR M ) il AR TS BOU 4 7 L= BE IS B R L
Kt LVEF il RVEF, i TR 46 (k 25 [8) $0ds 2 40
LAy B SUHE 240 3 JE 0T ok 4 TR UG R R R R
KUV . WF 58 R WY, SR AR SR iR AT LA
R TF J2 1 8] P 7 — Ok . R MR TR AR AN TR Y
Ty Tl R A LA THVEAG O DB, AL 45 2 2 50 il 0 LK
BT DU R S R AR L I R R AT B
SLEAZ AR 248 5~15 s, B R Z EE
WA, B 30 FPAEAT RAE — 2 MR 4R 16 )2 A 47, 58 I
WL S KT % 8 min, & CMR £ r i #E 1)
Mo 2 — o B GRS AT DL 5 el 20 AH A7 4 B

[6] B3 ATRORF 57 20 B4 75 7] 19 3 % 238 99600 332 1 A 98 o T
FEAT 2R 4R A FER Ao B ok 72 i g AR 4 i B R
], X AN RE B L& 09 B, T DLl i 2K (3~4
YO -8 F b g B I SR AR IR IR AR . T
P im CMR K A R0, i 52 G I A T 5 0 bE ) e R
.50 MM LGE BUR5E R HY 10~ 15 min (8], H A
BN CMR #4552 B8 S kAT B 2 4 4 0 T3
T 5 R AT L 52 AR s 25 22 e T 0
4.LGE &

LGE 2 7E # K 7 $HELXT L) 10~15 min J5 # 17
IR . IEH O IR S X RS 10~15 min, X
FEFA R R A IR 5 (H R IR B8O WL 25 3% B X 1
M BRREES . LGE BRI i ] 5 i &2 )y 51 8
T B2 81 7 4 R AR R, A scout T4 4 A d A
& ] (inversion time, TD , LL# IE 3 0 UUE 5 4
Z B RAR BEHRE & IE W R SE .0 WL Z B B XL EE . H
H I R 1A A U S 5 Wk 52 e ) i 8. 22 4 %)% 9 AE
180° s % ok v 22 J& 43 S AE P IR 0> 3 Jo] 91 2R B2 1 PRI AR
5 R AR R GE o B8 PR IE 1E & 0 WLAE 5 8 B0 ], IF ]
PAALIE TT fi 25 S BRI RIRCR 22 . LGE BSR4
AT 5K A 10 B IR PRk A0 3l R SR AR T
ATRE L L A KR 2 H AN i 200 ms GO 3T
MR R ER ) . LGE WU 1Y R 4R i) ] Oy
5~10 min (R T REMJZ H ) .

30 43 ¥ CMR #2205 If BE A 1R

F B2 15 2 3R b o 0 U ARG A 1% 41 9 B R A 4 A
% D WUE T VR LGE % . 18 I RS B v 4 B8
O WLAR B — T T, W 2B i 5 51 W50 LK Jid 78
IR AR, WE 2B SHUT 9K R, & T,-map-
ping.T,-mapping 12| Z MR MM . X TR A T
FH B3 5 1 B e T e 23 38 I ax 26 0 i )3 8 iR . 1l
an, #E AR SR PE O WL A8, AT RLARAR O LAY T, W
T, WL 85 mT LUgRAS € /2 T, AT, {8, DUSE 4 M 4
IR0 VA, B8 7 ) b 12 DT R o 285 280 1) o0 WL O 1T A
BITRORNY . X AT O A DB B W e X A
DT H G LGE g (s O 2 3 38 LA O &= R



TS 22 S5k 2024 4F 3 A58 39 %% 3 ] Radiol Practice, Mar 2024, Vol 39,No.3

YYD, A EOL R
% ®

R 2B 3 45 7T 3E 3 30 43 CMR A A X
W UL LS AR HEAT R PEAE A . R AR R A N DR
DL 55 1 PR B 2R G AR )T R I R A R
BEE TSR RS U7 SR X R BRI W R R AR
B NN bR S (R E = v @ iR ks e Sl
PR AR el A A TR . T 2 3 U B 1
2,30 3PN SE GO IE R T RO EATE R E R
I B0 SRR BEASBE A 1T L 2 B T) 2 1 5 4 B 1RO
55 TS0 0 4 U 0T 0L i (i), EL S A AN BN 4 Y
A6 A7 I 8] o AL G AE N
S Xk
L1 e M8 e B 5 2 s 4 24 2 5 AL 9 e vl o I 285 £ 5
Al 2021 MEEELT]. b E G R 24 3, 2022, 37(6) 1 553-578.
(2] THRZE. YL BIEAE.2020 SCMR O I 45 #E SE 3% I PR 45 1T & K 3t

UL ) ] RELR 15, 2021,12(5) : 85-89.
[3] Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA

PO U B A = T RE

guideline for the management of patients with valvular heart dis-
ease: A report of the American College of Cardiology/American
Heart Association Joint Committee on clinical practice guidelines
[J].Circulation,2021,143(5) ; e72-¢227.

[4] Dorbala S, Ando Y. Bokhari S,et al. ASNC/AHA/ASE/EANM/
HEFSA/ISA/SCMR/SNMMI expert consensus recommendations
for multimodality imaging in cardiac amyloidosis: part 1 of 2-evi-
dence base and standardized methods of imaging[ J].Circ Cardio-
vasc Imaging,2021,14(7) :e000029.

[5] Dorbala S, Ando Y, Bokhari S,et al. ASNC/AHA/ASE/EANM/
HFSA/ISA/SCMR/SNMMI expert consensus recommendations
for multimodality imaging in cardiac amyloidosis: part 2 of 2-diag-
nostic criteria and appropriate utilization[ ]J].Circ Cardiovasc Ima-
ging,2021,14(7) :e000030.

[6] A2l T, M5, 25 0 MERE I IR TE 200 B3 DA o A I R 1oz
P S BFFE kL] 2 921k, 2021, 36 (1) : 128-132.

[7] Bk, 88K 5. CMR X4 3k 0 L 1 7 T {6 LD . = B B2 A
AR A, 2022,45(2) 1 157-162, 200.

[8] Raman SV,Markl M,Patel AR, et al.30-minute CMR for common
clinical indications:a society for cardiovascular magnetic resonance
white paper[J1.] Cardiovasc Magn Reson,2022,24(1) :1-11.

[9] Kramer CM,Barkhausen ], Bucciarelli-Ducci C, et al.Standardized
cardiovascular magnetic resonance imaging ( CMR) protocols:
2020 update[ J].] Cardiovasc Magn Reson,2020,22(1):17.

[10] Yancy CW.Jessup M. Bozkurt B.et al.2013 ACCF/AHA guide-
line for the management of heart failure: A report of the Ameri-
can College of Cardiology Foundation/American Heart Associa-
tion task force on practice guidelines[J].] Am Coll Cardiol,
2013,62(16) :e147-e239.

[11] Peterzan MA,Rider O], Anderson LJ.The role of cardiovascular
magnetic resonance imaging in heart failure[ J].Card Fail Rev,
2016,2(2) :115-122.

[12] Mitropoulou P,Georgiopoulos G, Figliozzi S,et al. Multi-modality

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

419

imaging in dilated cardiomyopathy: with a focus on the role of
cardiac magnetic resonance[ ] ].Front Cardiovasc Med, 2020, 7
97.

van Waning JI, Caliskan K,Chelu RG, et al.Diagnostic cardiovas-
cular magnetic resonance imaging criteria in noncompaction car-
diomyopathy and the yield of genetic testing[ J].Can ] Cardiol,
2021,37(3) :433-442.

Piriou N,Marteau L, Kyndt F,et al. Familial screening in case of
acute myocarditis reveals inherited arrhythmogenic left ventricu-
lar cardiomyopathies[ J].ESC Heart Fail,2020,7(4) :1520-1533.
Ommen SR, Mital S,Burke MA,et al.2020 AHA/ACC guideline
for the diagnosis and treatment of patients with hypertrophic
cardiomyopathy: A report of the american college of cardiology/
american heart association joint committee on clinical practice
guidelines[ ] ].Circulation.2020,142(25) :e558-e631.

Jurlander R, Mills HL, Espersen KI, et al.Screening relatives in
arrhythmogenic right ventricular cardiomyopathy: yield of ima-
ging and electrical investigations[ ] ].Eur Heart ] Cardiovasc Ima-
ging,2020,21(2) :175-182.

Gaztanaga J, Paruchuri V,Elias E, et al. Prognostic value of late
gadolinium enhancement in nonischemic cardiomyopathy[ J]. Am
J Cardiol,2016,118(7):1063-1068.

Watanabe E, Kimura F, Nakajima T, et al. Late gadolinium en-
hancement in cardiac sarcoidosis: characteristic magnetic reso-
nance findings and relationship with left ventricular function[J].]
Thorac Imaging,2013,28(1) :60-66.

Blankstein R, Waller AH.Evaluation of known or suspected car-
diac sarcoidosis [ J ]. Circ Cardiovasc Imaging, 2016, 9 (3):
€000867.

Fontana M, Pica S,Reant P,et al.Prognostic value of late gado-
linium enhancement cardiovascular magnetic resonance in cardiac
amyloidosis[ ] ].Circulation,2015,132(16) :1570-1579.

Tles LM, Ellims AH, Llewellyn H,et al. Histological validation of
cardiac magnetic resonance analysis of regional and diffuse inter-
stitial myocardial fibrosis[J]. Eur Heart ] Cardiovasc Imaging.,
2015,16(1) :14-22.

Al-Khatib SM, Stevenson WG, Ackerman MJ,et al.2017 AHA/
ACC/HRS guideline for management of patients with ventricular
arrhythmias and the prevention of sudden cardiac death: A report
of the American College of Cardiology/ American Heart Associa-
tion task force on clinical practice guidelines and the heart
rhythm society[J].J Am Coll Cardiol.2018,72(14) ;¢91-¢220.
Andreini D, Dello Russo A,Pontone G,et al.CMR for identifying
the substrate of ventricular arrhythmia in patients with normal
echocardiography[ ] ]. JACC Cardiovasc Imaging, 2020, 13 (2 Pt
1):410-421.

Goldberger JJ, Buxton AE, Cain M, et al.Risk stratification for
arrhythmic sudden cardiac death[ J].Circulation,2011,123(21) ;
2423-2430.

Pontone G, Guaricci Al, Andreini D, et al. Prognostic benefit of
cardiac magnetic resonance over transthoracic echocardiography
for the assessment of ischemic and nonischemic dilated cardiomy-
opathy patients referred for the evaluation of primary prevention
implantable cardioverter-defibrillator therapy[J].Circ Cardiovasc

Imaging,2016, 9(10):e004956.



420

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

TS24 92k 2024 4F 3 H %8 39 %% 3 ] Radiol Practice, Mar 2024, Vol 39,No.3

Di Marco A, Anguera I, Schmitt M, et al. Late gadolinium en-
hancement and the risk for ventricular arrhythmias or sudden
death in dilated cardiomyopathy: Systematic review and meta-a-
nalysis[ J].JACC Heart Fail,2017,5(1) :28-38.

Emrich T, Halfmann M, Schoepf UJ, et al. CMR for myocardial
characterization in ischemic heart disease:state-of-the-art and fu-
ture developments[ J].Eur Radiol Exp.2021,5(1) :14.

Kim RJ, Wu E, Rafael A, et al. The use of contrast-enhanced
magnetic resonance imaging to identify reversible myocardial
dysfunction[ J].New Engl ] Med,2000,343(20) :1445-1453.
Selvanayagam JB,Kardos A, Francis JM, et al. Value of delayed-
enhancement cardiovascular magnetic resonance imaging in pre-
dicting myocardial viability after surgical revascularization[ ] ].
Circulation,2004,110(12) :1535-1541.

Schwitter J, Wacker CM, Wilke N, et al. MR-IMPACT 1II: mag-
netic resonance imaging for myocardial perfusion assessment in
coronary artery disease trial: perfusion-cardiac magnetic reso-
nance vs. single-photon emission computed tomography for the
detection of coronary artery disease:a comparative multicentre,
multivendor trial[ J].Eur Heart J,2013,34(10) :775-781.

Danad I,Szymonifka J, Twisk JWR,et al.Diagnostic performance
of cardiac imaging methods to diagnose ischaemia-causing coro-
nary artery disease when directly compared with fractional flow
reserve as a reference standard:a meta-analysis[J].Eur Heart J,
2017,38(13):991-998.

Nagel E, Greenwood JP, McCann GP, et al. Magnetic resonance
perfusion or fractional flow reserve in coronary disease[ J].N En-
gl J Med,2019.380(25) :2418-2428.

Pezel T, Hovasse T, Kinnel M, et al. Prognostic value of stress
cardiovascular magnetic resonance in asymptomatic patients with
known coronary artery disease[ J].] Cardiovasc Magn Reson,
2021,23(1) :19.

Vincenti G,Masci PG, Monney P,et al.Stress perfusion CMR in

patients with known and suspected CAD: prognostic value and

[35]

[36]

[37]

[38]

[39]

[40]

[41]

optimal ischemic threshold for revascularization[ J].JACC Card-
iovasc Imaging,2017,10(5) :526-537.

Antiochos P, Ge Y, Steel K, et al. Evaluation of stress cardiac
magnetic resonance imaging in risk reclassification of patients
with suspected coronary artery disease[ ] ].JAMA Cardiol, 2020,
5(12):1401-1409.

Writing Committee M, Gulati M Levy PD, et al. 2021 AHA/
ACC/ASE/ CHEST/SAEM/SCCT/SCMR guideline for the e-
valuation and diagnosis of chest pain:a report of the American
College of Cardiology/American Heart Association Joint Com-
mittee on clinical practice guidelines[J].J Am Coll Cardiol,2021,
78(22) :e187-¢285.

Puntmann VO, Carerj ML, Wieters I, et al. Outcomes of cardio-
vascular magnetic resonance imaging in patients recently recov-
ered from coronavirus disease 2019 (COVID-19)[J].JAMA Car-
diol,2020,5(11) :1265-1273.

Ho JS,Sia CH, Chan MY, et al. Coronavirus-induced myocardi-
tis;: A meta-summary of cases[J]. Heart Lung,2020,49(6);:681-
685.

Ferreira VM, Schulz-Menger J, Holmvang G, et al.Cardiovascu-
lar magnetic resonance in nonischemic myocardial inflammation:
expert recommendations[ J].] Am Coll Cardiol, 2018, 72(24) ;
3158-3176.

Messroghli DR, Moon JC,Ferreira VM, et al.Clinical recommen-
dations for cardiovascular magnetic resonance mapping of T,
Ty, T, " and extracellular volume: A consensus statement by the
Society for Cardiovascular Magnetic Resonance ( SCMR) en-
dorsed by the European Association for Cardiovascular Imaging
(EACVD[]].] Cardiovasc Magn Reson,2017,19(1):75.

Marcus FI, McKenna W], Sherrill D, et al. Diagnosis of arrhyth-
mogenic right ventricular cardiomyopathy/dysplasia: proposed
modification of the Task Force Criteria[ J].Eur Heart J,2010,31
(7):806-814.

C(Wche H #1:2022-11-06 &1 H 11 .2023-04-15)



