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Abstract

In recent years, the morbidity and mortality of coronary artery disease (CAD) are increasing day
by day, and it has become one of the important diseases threatening human health, and atheros-
clerosis is its main cause. Abnormal blood perfusion is the first sign of the development of CAD, so
early detection of abnormal myocardial perfusion and active intervention can effectively reduce
the morbidity and mortality of cardiovascular disease. At present, there are a variety of imaging
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methods for the diagnosis of coronary artery disease, and the combined application of a variety of
imaging techniques can make up for the shortcomings between different imaging techniques and
improve the accuracy of CAD diagnosis. In this paper, the multimodal imaging techniques of coro-
nary artery disease are reviewed.
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1. 5|8

7ok IR B Bk 5 7 1) 12 W AT 800 Ak 20 38 8 H R R VAN B R D RE VR A, AR R AN IR B ik §Y
(Coronary angiography, CAG)# W\ A& 12 Wi Co i I AR, 1T LAY A A 0 PPA e RRoR A5 0698 748 1L
AT T, (RN THEAMEEERE, CAG Eimmst. . BEER, BERaqifi™HEIRIE,
A CAG . IGiEH i S KBRS E 0T o PP T K M 3 70 2284k FIn O A S Ol 185 F—F
G IRIE ST 77 S M PG B E TG« H ATE AR AR A B AR 1 H LT Z 4 (computed  tomo-
graphy, CT). RZIHR % (magnetic resonance imaging, MRI). H.5% 7 & St HH ML Z 4 (Single photon
emission computed tomography, SPECT)F11E FiL T & i 1 2 471 #fi(Positron emission tomography, PET) [1]. i
MR R HRR SRR R T LSRR .

2. ZF ORISR

R BAGBA L —FIER ARG A, BB E SR AR, His Wi B v ki S4B s 7
PR AN K% R A AR B B O LML REE . YRS O LRI AETE L IhRE, YR BE TR I
B PRSI CAD Mg AT B . AR IR G R BEANE RN ], 434 SPECT A1 PET g HiA . i
HE, SPECT A%l PET S AR, JBUR MR B A 5 64, AT, I H L PET K.
SR, PET EZF (A p#E%, G REANZKHER %7 1L T SPECT, [Hith, PET AJ LLSE RS #f M s & o
AL E J S Wi RSk, B BTN S W0 UHE R 0 SR [ 2]

2.1. SPECT mBERR &

O IE SPECT & — R Ir 2 Wi e SR IO WLHEVE 158 T A, JLAS I CAD 1) R B8 Ay = 1
IR 87%~89%FN 70%~76% [3]. LofIE SPECT A& AN T18 14 CAD VP, HAESMER ki & 1E
AR AT, 7T DA 224 RO HERR AR RS J . ieah, SO UL B (myocardial infarction, MI)
RAEJGHEAT SPECT AR, AT IR 38 B AR O LA 5 ) XU 3R AT 1Ak (4]

SRIM, AEG M ONE SPECT SUSAAAE— @M R BRI : & o2 A5 S A R U AHRHIK, X4 S 80
SAZFFIEAIR R BRI K HUOR 2 A 7 Frae BRI, RIS U, 538 BN kL 1)
Z[5]. B WL FIIR N, SPECT BUGH AZ MW 15 2] itk , 1Q.SPECT L4 5% (Cadmium zinc telluride, CZT)
RMAS IR, AR R, e iR, RBUEESH F LS SPECT 7 7 K2 ik, Fi
WD T RGN RN R iR E 6],
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2.2. PET LB R &

O JE PET A% AT DA (6O I A I A F 22 R AR B BE L AR, $RABBORIZ WA BUE T E R, 200
FEVE VR RSB EOAR (7] MeAh, BEAE BT ALBCR MEAZ 2 I, DAACERI & ik AN e A, o iE PET Hid4
FORALE i PR 52 B SR 0 AR 32 N H . 2 TR Y], PET (O LT A% (Myocardial
perfusion imaging, MPI)iZ Wi CAD [#ERR I &, X Co Y 1 FE T2 B AR 20 M O B ZE A AN A R, &
T A0 ULEVE A B R [8]0 IXEEHFAEE TS PET MPI N — A 2 (10 IE B A F A « PET MPI )5 EL 71
n] LA Ak O LML 2 (Myocardial blood flow, MBF), 8 A] LAiH5 e 4R 2h ik I i7E 4% & (Coronary flow reserve,
CFR) [7] X T3 gV CAD SR AL ] 2 M8 57 5 B 2 5 FLIR TT AN R AR I 0 A RV VE i) 8L, PET
FE AT DO AR X AT DIREVEAY, 183 5 ZE R APEIR T BT T Fi[9]. PET 7EVFAS Fl/S 77 1A AUkR:
(IAE, CFR W] DME NSRS VAR 7, SHAFE R I, SRR RS R BITAE S, B
JERZE[10].

RAEAESN KR FE AT TR K R A R R BV E L o O IE PET JuA% mT AR e AR 20 fik 46 11
SN FRIR A JRFE ,  ETTT FU B Bt 2R 110 AU AN PPl e IR S K R AL BRI 7 RO [11]. BH T 18F-FDG 1%
U5 h ik RFERE AL BT Py 2 SV Bk — 52 EL s, (Rt FDG PET ‘& AT DAAR G vk il 8 B JORESBEAT LA &,
A EAMUBA—FA 2 W %, SRR P2 RO S 259 7 A B 22 T A 12]. {22, FDG &
8327 WA B DL HIBR B[ 1310 55— AT Al Sk s R AL X R 2 E #0387 T. 22 18F-NaF PET, NaF &5
P REA DG, AT LR RS S K Ok R A BB AL AR B, PR A BRI AR R 14]

BE 5 B AN BRI AE P 5 R M S 7 B8 D 7 5 RO PR BRI EAE AT T R, 1K e R
EEFIRE NS I OIS R B, IR A ARH, SR AL — AN SEA O/ EUAEL, AT ek i BB B [ 15]
7 s B 2 1 (%) SR B 1A N RV B S AR A L AE AN TR A [ 160 Stk 52 46 T DAY /D GRS N 1], PR o
A, Wb, RITEBITE, SROEE R PR RE M [17].

3. fEILHROBERR & (Cardiac Magnetic Resonance Imaging (CMR))

EE B A REF, OIERIER(CMR) R R K S 5 1B 2 o FER FI R AR, 3R 98 1 HAE O
M R R VS « CMR ARG ARTE IR AP O I TEZS L O EINRE O . 2 ZURHIE
M3 R B AR Z ARG [ 18155 7 v R #5 1 BEAE R, BN T B O B AT R Al « OIS VAL
AN GUE AL K G hRAE[19] -

CMR HIBIFMPEF AR AHE T1 mapping. T2 mapping. T2* mapping. HF1EiE 5 (feature tracking, FT) 1
WLAEIR 3 5% (late gadolinium enhancement, LGE)FiAR%E, KHBEGESRIHR SHE . KR 55HE2, FEn]
ZI7 1 ZZHUAG VLR AT [FE SRR O VA 2R R RHAEAS B S LA TR I PR AR A 2 1 T2 R H,
ORGSR B 58 T RS SRR 20]

T1 mapping »&H T EAMHLY B0 IE R KB EA, 7 EEHERAT T1 IG5/ T1,7ER L5
HORAET, WsAE. KB, 40, PZFIh LU AR SE, SE9RAT T1 EXG S, MELRSRERET,
Wy A B . AR AR A M B TR A, B SR AT T1 (A, R e AR S O LR o UL T 1 R A AR Ak AT P
fEHTE[21]. T2 mapping /& —Fld & R BLH RS KE MG EAR, K XTEE /K EEZ, WhTLE
K T2 RIS A BFFE 2R, T2 mapping ]RGS GO A BHZE A AL C UL ikt FH 1Pl
PIREIE AR X 45 22]. T2* mapping /& Kl T2 it B FIRE I A5 50 1 51 kD IR i G A [ A 2, B AT 222 A
T O R TR B ) A R SR YT . FHIBEBRHEAE TR M B EG, A E R
MR b0 I O AR T 5, JB RO B R AN A R SIS BB, T RS 2 B R AR K AR
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Hob T A I A O WL e R B L (23], WA VAN O WURE FEFE B sl 4P 4R AL JE L, fEIR R b
B2 TR 217,

4. CT 1L ERL & (Cardiac CT)

THENLWT E R ] LE ARSI IR 85 (B, AT TE B O IEARS . ARSI RAR . PPN IR
A VAL B RETE BBV TR B K AR B, HAARRAIC, SREEI (R 1A 7 ke, H ol SRS 3
K [24].

fe4 b, PPN AR SR AR R AR (1 SR Al R B, (RIS WAk 5 52 VRS e, T Tk ST
JERARAE MR TEENEOR, AT LB GBI EMIE25]. CT BRI R iR 7 .4
BEUESE T & — T CAD FIHERIVIN &, (22 CT WS e R BNBk S e A o AR SR b B bR Bl kA
EBEH, A — EAFEA TR [26], RIEEA E5 B, 1 AN BRI BR A7 7 ML IR0 57 5 5 1 T e
PE[27]. 1B, %4 CT S5HASE 5, 0 PET. SPECT HI45 & 5t il LRI o0 ARX e B I .

AR N IR 31 ik i 5 (Invasive coronary angiography, ICA) & AT 76000 1 S hr i, (E R A
RINFCAE ARG TR BN IR B FREE , T H 23 6F B 44 it s 73 [ 28]« 7l IR Bk CT IfiL 41 5 (Coronary artery
CT angiography, CCTA) L& BN — MR M2 7 X, BRIE AR A MERI &0 TR RSk g . 5
ICA J7iEAHEL, CCTA BIVHAS S 4, A AT DASE BOW R & 8 A, 17 HonT DR e IR 2 ik B A
JE O WU ZR RIS W AR ES A BER AN SR B ZE I 4, H24% CCTA 51 W A 3T LU, IR
BNKBEY R DE A AEBE IS, CCTA AT RN MK IR FE L, Kol 2 PR T I8 3t v B [ 24]
CCTA v MR ARSI 2, IZWIBEER e, (ERITEEA TR I CCTA 2 Wi et ik 4% 5 .0
JULIhRE 5 THI R R

CCTA FEEHF CAD TR R o B 23 (R 25, 6 T S i i) &2 R th & o B Rk
o HFBEMAZEAREMAETNE , B E CAD TR B, AT LA EIHE G 60 1)
YERD, AT 36E 638 3 [ M 26 3 2 52 B A% G el IR B0 Bk SR 2529 o Bl S fer AR I BE 9L, CCTA ©4&
BN ICA BiE E@EARZ G AR AR F B M S IR %, H2 CCTA A S FE—AE: Hiz
07 2B 50 Jk s A o 2 R FE BT E PP AG R R R R S [ 11], H CCTA RAREXTBRAEFREE
BEAT R IVPAN, T I B B R AT BN &, X RS RS 2 W R 2 5, 3 T AR
BERA[30].

HREFAEREY, CT MP1 5 SPECT Al ICA R4 H)— 2tk 14], MEIFRE 7 RER CT MPI J71H
(A 5T, #3 8 CT MPL A R s Wi i te, wT DL FH T IRPRSEE:, H CT MPI 2 Wi A ol o 14 v
PP R P o T R R EE BRAR [24 ] A CT A GRS CT MPLEURAHZ &, AT DI A i it
AT VTS, AT DA AR DX O WL RE AT VPAS [ 13]. HEATIRYT TR, BEEEE BT I 10 1k
A B At DL RE I, PG CT — 3l 30 7 2 et o9 (19 A ) B T RE PPN 16— TR 8 A 2 LI vk
5. B&

TR, CAD MEWiEg kA 72N, ImKCEA T — 5 SRS 8, T2 2 R A
CAD XL LLIRERI M. HAT, PET $) AR T EE S LEE I RS H bR e, R L% A E L
B E B, CMR BARGEIEE2HER, P2 2RO TSR 5 TR, CT AAT
T2 AT A L R PR SRS IR R AN e (0 2 TR A, R — PR A Ao UL AR TR

FI R PRI 1T HE B 2 W o LR L AR, T — 2B AR SOR AT 70 H 00 B %2 X WL il 73 4
FIRETRIZ T, ELARTT UK SE 8 B € B ) O NUEE UR BRSO LS I A RE BEHEAT VR A, (H2 L as
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