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Abstract

Accurate assessment of coronary artery disease is crucial for screening, diagnosis, and follow-up of
ischemic heart disease. Although coronary CT angiography and invasive coronary angiography are
widely used, both have inherent limitations, including ionizing radiation, iodinated contrast exposure,
and invasiveness. Non-contrast coronary magnetic resonance angiography (NC-CMRA) avoids ion-
izing radiation and contrast agents and offers high soft-tissue contrast, reduced susceptibility to
calcification, repeatability, and compatibility with multiparametric cardiac MR, making it particu-
larly suitable for children, patients with Kawasaki disease, renal insufficiency, or contrast allergy.
Inrecentyears, advances in 3.0 T systems, free-breathing whole-heart imaging, Dixon water-fat sep-
aration, compressed sensing, parallel imaging, turbo field echo-echo planar imaging, and motion
correction have markedly improved imaging efficiency and image quality. Current evidence sug-
gests that NC-CMRA has high sensitivity and negative predictive value for significant coronary ste-
nosis and offers unique advantages in the follow-up of anomalous coronary origin, coronary aneu-
rysm, and Kawasaki disease. Nevertheless, its spatial resolution, examination success rate, and di-
agnostic robustness remain affected by heart rate, rhythm, breathing pattern, magnetic field inho-
mogeneity, and operator experience, and it cannot yet fully replace coronary CT angiography or
invasive angiography. Based on studies published from 2021 to 2023, expert consensus statements,
and foundational literature, this review summarizes the imaging principles, technical advances,
clinical applications, limitations, and future directions of NC-CMRA to support standardized use and
further research.
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I BT IR G A S ANBUR, 72 3.0 T ERASCHNME. BRI, T2 #E4 ki & Dixon 7K i
Gy BRIk 5 A AR L

3. IEERBEBEARER
3.1.3.0 T 5 Dixon ZKFEHES

3.0 T 7 SR e L i 45 DM v 23 T 28 40 UG SO R AR B it 1 2t (H F0as HEE B sh iR o BE 47
(L BG4 GEMAR G B G I 301 25 5 52 3] BO ARSI 840, Dixon FLAFN K G 1L 24407 7% 2 5 i 7
KM FEAEE, BERFIHIES4), HES 3.0 T REIKEE . S8 K66 Dixon KEHE 5%
RIRINFAT UG E5 6 75 53 IHUAT CAG FIBEALL el o £ 3 P 58 G RITS PR AIT 90 .46 B i T 3R A5 4 O R
JRIIZE ) 86.8%, “FI5I AR A 4(7.8 + 1.8) min. LUE i ELARIRD>50% 4 W38 34T, B /KT I BIURE |
BESERE BRI I PO AR R 3 A 95.8% 81.8%- 85.2%. 94.7%A1 89.1%, #/Ni%H %R
JEHBAHRR BT T) . SR, A TR Bk B Srfty, 7 BRI 0 1 B 5 B i ) 22475
Z BRSO ARAFHIL)

3.2. ERAMSHITRIE

HAT BAGR FH 22 010 46 1) R B 22 S o D AR S G i, AEDIIER PR 7 7 i 2 S EUE e LUk IR R T &
NFo AR A (compressed sensing, CS)IEIL FENL KA . BUEMBR L AERE 2, 7E > REHHR
[R5 AR5 R . CS S UK i (sensitivity encoding, SENSE) 45 & J5, AJ AE S . I S0
AN IR=R Tl EIES & R T

R B 25 7] L 31 91 SR ABA T 005 FR 2 1 4 B SENSE 2 5 CS iK1~ 4. 5. 6. CS4. CS5 1 CS6
FAREFR] 23 BN (269 + 36) s« (214 +29) s (178 £26) s, % SEN SE 2 [£](343 + 46) s 4% 21.5%+ 37.5%
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H HH P 4 O AR 7 5 5E B, (RIS TRUANH 58 , 5 2 WP IRGERAS 0] o PRIE 7 (B0 — T~ 1 [E1 38 BB (turbo
field echo-echo planar imaging, TFE-EPI)iliid 454 TFE 5 EPI i IR RN . ZHAE[8)1E 23 4 fd
B AR B R TFE-EPL 5 H PP TFE, SKAERS [ H1(466.9 £ 101.3) s 4% £2(16.3 +£2.2) s, [F1@
15 96.51%. )T HI & VAN SR M5 e LL o B35 22 5%, TFE-EPI 7E 45 b ARSIk o B o) Lu e by Dz DA
Je A et 3 o B R BE T T B s — e AR E o W FUIE B TR AR R AT AT, (B RIS R,
MR Z R AE A L DA A GRS B SNBFIIZ IR . EPT [ A (1 RARIUEAN L AR A2 T RSt 75
TESRFEA PR .

3.4. 2LESRAABGHEH

O BARERAERR TG R, SRS RURAR I W] [ e e i Bk A 2 R A R R A 5. FIESE[9)
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LA RB K MR L3 A%, EMPEsr M - DHAEXHE 5 &I E - IRDTAE XS 5 L 823 [a) F
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4. &R AR
4.1. BRFPKIRETHE

LA UEHE SCHF NC-CMRA % 2 2 /RS ko 42 BoA B BUR EEA I Fo (. i, FHARARr S 1
BEREBHIE B RS BIEATE W, J54H % CCTABEVE AL CAG H 25, [T 25 KA MG 25 1 4H
—IIN 417 BIEFH RGNS Meta 08T BoR, TR PR H>50% 878 1A H- G508 B FIRE 57 B 43
WA 90.3%F1 77.9%; L K435 83.7%H1 90.9% [10]. X EWkE NC-CMRA 5 id & tH 56 i HE 2
FHEBRVEVRA, 1 BH PR BT B4 L@ T T P A . B8 K S [6]7E 3.0 T Dixon BX#A CS-SENSE J7
FEHIR B IKF 94.7% I IVETIME, 51X —@Eh—5.

NC-CMRA AEZAGATFACO R TP, TR RI7E T 32 BRI 2 v v 15 5 AN Skl fa 1 s e
JBE, TMAE X L3 FUAGTE MR HUEA AT G S, WASE CT ISR &% a4 #n
G ORISR, R AL S EUN CCTA & s B #h e (. RN, CMRA 7 5.0 1)
BE O ULEEE. ORI, ZEIRALIGSRETE XS L 2 A, MRSk ] 5 OIS B < —
ui 7 Pl {H CMRA XEZumdi/NG 3 SCHR N E s S Eiz 3 st B, NC-CMRA R R. 3¢
B RA AN v BRSO BE BT IR e W, A RE ZHOE Ik L A% MR W& 22 M & A T SR N8 I
AIPPAN
4.2. BRBPKERREITRE

TR YR S8 2 WL LB MER N, VPN E AR M R U BGEAT KI5 3= 3h kR s 30 ik (1)
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4.3. )|l B i 4R = Bk B i

N335 2B LT e BLRDIR BB 9K shlkoRT . e S5 s, RERKMESZK GV . S
0>} B (transthoracic echocardiography, TTE){# 4 HJo#g 4T, R A, (0525 W AERiEE 2w, G
RN Rk e Pz B R B PR o SR TIAIN 75 6180 5L, B B LI R B 52 Ak 3.0 T JEXT L
CMRA; Hr1 26 Ll CCTA 8t CAG AZ%. #%ME /3, CMRA f bRz ke KIBUKEE R 97.7%,
i1 TTE ] 84.1%; X B A o ize By 42 1 BIUK L 43 18 96.2%1 100%, TTE M2 71.2%1 52.4%. 1£
75 & JLAF, CMRA KB 115 DabiREhAKE, TTE Sortld 87 4 CMRA B &I 8 e, Hrh 5 4
AW TTE W3], 285 R R B8 CMRA 72478 M g Bow & b i . ANid Bl CCTA/CAG 1A
SN 26 B, H)LER T AT Rl SAEE T, 075 2 TP A M 5T i AN R R R AR AR B B8R

4.4. FHRAE

NC-CMRA 6 G o] EEFRANEL X LU AR, DRI & ' DO REAS 4 SorT EEFRE B 3, B mT T 7 ZE RIS
KBRS LA E RN GRS WM T R AL B 2 e SRR 2 AR A
RS, “ToH BRI I E T LB A o X T im0, ZaXb OEEANTE . A RERC & B U
WAHNE, NC-CMRA T E, ff ek 8l & BFRERTTE.
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VPR, TS R4E NC-CMRA 40E R0 T o 6 T ZE v PR AT R 7 2203 5 o B4 T s
FIRBE ML, NC-CMRA T AT RIRH T &k 5 TR IR A, O AR A B e
TER S AAL R, TR % AL SR B B QTR BRI RA[12]. #2, NC-CMRA FI&AMAE “H8
FI4HE7 TR “ 4 SRS TR

FPUE AR 76 T30 P B AR RN LA, (LK — RS S A P A . th T TS5 9
R, MR 4 AT — 304 A4 5 5 CCTAL WERER BB CAG, M IHkBARY ], 2
U B A0, B < —iial” PEAAE R & b L FII AR5 Th AP L, {EZE SRR IR
R Y A K BT, IR A IR, PP B o it s A ke

5.2. FE/EESRENELER

DLIE BISCHR A, IRPRATAT ) NC-CMRA £ 8% 1.0 mm & [ [FIPE 23 (8] 0 i %, 400 ARl
oyl 448 CCTA AIEEIZ) 0.2~0.6 mm T [E 3R, HEHFZ) 66~175 ms KRGS 6] 43 FFEE S1[13]

[14]. L, NC-CMRA IHEH IFA BRI 8] 202 (8] 70 HF 3L T CCTA, e T H I e ig T, ol
X 7R B B ZE 30T B RE R S5 s IR PRSP IR 7 78 70 TR BRI TR S I 2 20 3 MO A B AR 52
ARJETE

53. BRARRKIE
NC-CMRA # WA A L BAR AN . PGS S BN R IPE R AL, DL BO/BT ANE &I i 2%
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B NN GBS AN E6][7]. L5 @ﬁ%l%ﬁiTM%#$ I%%ﬁiﬁ%@ﬁﬁﬁ
WEIRIZ BN R AN ) Fo R OR A H 1 2 55 2 Pl IR AR LS I 45 SR o A R A% T SRS A B AN Ak F
U1 SHEE $A JERIEIZ SR IE . Dixon KARSS 2 A2 CS/SENSE IE 1, LAKAEEE )R
BN PR [ R 25 R AR A TG A A
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Figure 1. Clinical-technical quality-control workflow for improving NC-CMRA examination success

[E 1. NC-CMRA #ERINRREFARIIER - AR RIERIEZE

g

SRVMETRE, HHAZENTRAITNENZ

L )

AT, NC-CMRA - AR — Rl XU E A A JE G HEBR VAT B, 1 A A a5 A A et Pk 2 A 24

DOI: 10.12677/acm.2026.1693216 1740 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1693216

e, EREE

i

6. RFMFFRELE
R NC-CMRA BFAI Bt EBLH S RIRE LA 1,

Table 1. Representative NC-CMRA studies and their limitations
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