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Abstract: Epicardial adipose tissue (EAT) is situated adjacent to the myocardium and coronary arteries and closely associated with the
occurrence and progression of various cardiovascular diseases, including coronary artery disease (CAD), atrial fibrillation (AFib), and
heart failure (HF). Ultrasound, computed tomography (CT), magnetic resonance (MR), and artificial intelligence (AI) have enabled the
quantitative assessment of EAT, thus aiding in the precision diagnosis and risk stratification of cardiovascular diseases. This review
discusses the anatomy and physiological functions of EAT, its correlation with cardiovascular diseases, and current multimodality
imaging research with the aim of providing references for further in-depth imaging and future clinical studies of EAT.

Keywords: artificial intelligence (Al); imaging; epicardial adipose tissue; cardiovascular disease
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2 CT Bip 5 M AT (his0) 34 %

(RO T ARG, I 2 W A7 1 BE 2L A R THI )
fEWT . TEfEH L BAT S50 VR etk B0 kA4S, H
P ikt A, 2O RS IE R N IR T4 2R .

EAT i 29 5 0 I B i 1 15% ~ 20%,
25 50g, “FEELA N 55em™, Horh H RS W
KRB WK EAT 98K 4y st IR0 bk F IR T 1 28, &
55178 BE AT ST WU AH BAE ] o BAT 60 JIE
5 £ 7 7 3 A = WS S NG L6575 A R 18 S5 T MSAAN
oV FOGEEAR B OR FEL, O ELAT O 3 B b e &
Fl =

1.2 S3IEIhRE

EAT S A7 T WURT YT 0o A 2 18] 1 S A57 i s
Y, FEAERFESLR, EAT KIELL R AR IIfE.

(D HLBORIF DhRE . HAR EAT 724 5 IG5 &
I AR 1%, SR & s 2= H,
Py RIEBNMAE R, ORI e IR 2 ik e 52 20 ik 48 2 Fi
Lo IS4 5 R R A A

(2) F=#INRe. 7B ) LR Adr H 48, EAT 1&
JEA Y e LS ER 4208, IF7E mRNA
R [ KPR IS A IE 8T B 1Y, %4 il i ik
IR LR R AA A PR 5T B0 EE BELAS ATP &, K3
B LA TE R ok, BRI BEAT w4 A il ik
G B ) 7= RS, RO T B2 e R B Bk e 52 A
4% o

(3) AR hae. L5 A g Ik I 107 41 23AH L
EAT LA 5 56 [0 R J5ORN 56 B 29 T 1 18 1) 6 ) LA
e BEARG (10 76 28 B R ) 26 . EAT A4 b i 25 i R 1)
FEORIE, BEWEE UM RE R TR e Rex Bk
PEER i AT R B IR DR, DR 0o JUL At f 0 i 5
PN R 40 M e 52 o UL D 25 AT R T 107 TR 1 A
EES

(4) b Hife. EAT A2 HE44l, EAT #
IR RVFZ A WETE > TR, Refg i Rt
RAEH NG 2. IL-104 5 L JIRE i 25 B M i 25
8, XGRS T IE L b o3 WA R RN 5 A FH R R
O IURGEAR Sk ) AR

2 DSMERERFEA SO I ERRFRIAE XM
2.1 EAT 5@REhBkEK

EAT &R B k%% (coronary artery disease,
CAD) H AE L 3 A4 SR N RIS A Y
71, EAT i 245 50 380 CAD )&
E0FE BN RN A5 9 A0 B AR DA K %

Pl 28 40 M R 7 o s 1) R s —Jiin, SR
FET LA EL, EAT AT U™ AR 2 s P A, 8
e (R UK SR CAD JB 1l B S5 A

b, XFHLEIAE SE RN, TR AR
A P G W N D Ry AE R A = o e O
WA T FRAEHLAEI A 2 o

2.2 EAT 5E&

EAT {83 5 Bk A ML K g i . A2
AR ZE RNV AR, O IENIRIE. EAT A50]
DA A A8 00 B i B N (R KR, 37 29 M W R Ak ]
DL EAT #%12 2200 UL 35000 ULAH 0 1) 3% B2 2k,
SHEALFRAE, LIRFIHTRY. @ Lperdith. B
AR TS EIAZ DML . BAT 430 1) i 17 P
Trr DM E, TR0 Dy AR AL, R
T AR AR, RASHES Y. O %
i SN o EAT ALCy L2 8] i = AH Y. F L DA 47 i BEL
B, XA SR s E T D RE I R MR (4
LA 25 AT TNF S50 £F 410 R 5 40 i IR 1 5 i %
S TR LA B O, e TR HL R
WUARS, b e gk O R I R AR

UbAh, BAT il s R 2. PUBTER
SR Dy F A 3L T AL S5 B AR BEHL I 2
s B ) I A R

HA5 4R M2, XEk EAT &0 b B sh i1
TN FE . O 5 F BEAT RIMUER ) 5 5 41 R0 23 W
HHA AT HAh EAT 47 B 7 A2 B00 R
R

2.3 EAT 5%

EAT (@ 1d LU R L2 5 DR M At 7 .

@ HUBSN . EAT ARG K, 35 25 i) 3%
Ji 80N F A 5 5K D RE DR e Fe B, 5 RS
17 B R B PR, @ MR . EAT &4
WURPE R ER R BEATAHRBE Pl 2e, ) LRI IE I
PR (LY LRFENE LR, @
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EAT " (K25 FURF IR EKP- LG B2 N IR T L 2 5.6
5 @ BRI . &K EAT RIS g 17 12 vT
REBCL LA BRI, SR LN AL IUR, &
BOL WA S5 ZEEL . DIREZ AN Al B T2, A
fEHELIERI AR . @ AR TR0l B
KL, EAT L7 AMA D] 7 D S0l SR IR H 0k
TRAZIE IR -1 SRALHE LY UREZE I 1) CoJULAR P T
SRR KA.
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3 UHMRBEFTELAM SRS F MR

H fi EAT 1) A% 75 % £ 245 8 5 0 3 &
(echocardiography) 1 &AL Wr 2 494 (computed
tomography, CT). #4354k B4 (magnetic reson-
ance imaging, MRD Z54& 48 SR BOR TR N T4
RESE BT I UG B, @ W& EAT (MR RE . AR
R B A5 240 I BAT WoE i, Al B0 ifiL 8 2
(P2 W RIS AT

LLE 3 B 48 EAT MU BOARAEA [R5 1T _E )
XHEETEILR 1.

3.1 BELshE

7 0 ) P — Al R o A0 B R DA o JUE 25
MADIRE L AIVER R SR A, BAMMEA. 5
IRE . ToHR ST SenT 2 il S5 s, 2l i EAT
JEPE IR A A A ik TR e i
7 0 B XS T i AR ) BROSC A8 R T IR A 0 i 2 R
EAT JE AT &, 7EAR UM 25 Ao S KA DT
PRI o LA J2 00 A 2 TR [B] 75 X 75 3] BEAT 2
&, 2%EL4 0 Smm",

A, Parisi Z5"EE W T AE Rindfleisch #8407 (O
A5 BB AKCEAL IS EAT JELRE (R 73, b7 v
(D0 ASAE T I AN X I 1 B 2O BAS B2 R IR 41
o AN, ABATLE 70 47 TR ST TR A L sh K
W& 1Y) EAT 22 500 I e 3 3% 1845 (cardiac magn-
etic resonance imaging, CMR) VT4l [f] EAT &1
JEREZ M A O, 25 R BRI
(1) EAT JEJE 5 CMR V7l (1) EAT AR Z A 477 &
FIEADE, MK RECH 0.61(95% C10.44 ~ 0.74);
7t Rindfleisch #54¢4b, W35 Il & i3 EAT JEE )
— AR BN 0.71(95% CI0.54 ~ 0.82)

Chin "N T 182 Bl R+, &M 5 Kihb)
IOy ER 5 SR IR EAT J2 1, R BL EAT JEREH N
5720 FEEPIRAR AR 200 55 BRURE NG, $2
7N EAT J5JE Al REAE A JIE IR 55 o 0o JUE D BEAS 45 1)

WZWiZH. Verma 9N 500 4 B, I E
AR Bh ki 5% 45 4> CAD 41 F04E CAD 41, it
B 7O Bl I S 4 RN EY 5K BEAT JERE, RIN
CAD 21V 4 BRI 5K 3 EAT J2 15 2 2 m TF
CAD #; deAh, DL Smm 1E Ui EAT 5 1
07 (T CAD P 8503 B FH RS S B 43 il ok 85%
H70%, UL 4mm 1E 8 £F 5K ] EAT J5 5 4k 7 {8 7t
M CAD (PR B2 FIRE 7 B2 50 A 83% 1 72%, 4
7 CAD S e WAFNET 5k 1 EAT JEEE3A7 55,
WA IARET 5K I BEAT JEEBE T /E K CAD HIA AT T
[A-F. Yamaguchi 25" 4N N T 202 1 [7] i 47 28 f Al
SAEEE O AR, B 08
Pl A 0 S0 2 B ] BAT RS, S g ls
PRl A B ThRE, A A0 O B HE S s A A O B
FURAN, RIL EAT 35 55 Ac 0 HEHE 25 if 7035 5 A
AR, 878 BEAT JEREH R w7 55 iy 20 B oM
R AR, HY% EAT JE R > 5.1 mm B 75 23—
Pl B A H )RR

32 CT

Lo EHELHLWT 2 H1 4% (computed tomography,
CT) /2 HAivHh EAT M EZ5%, CT Mt =fE T
RELR I 28 750 3)) & TV R I (R K 58 EAT, {HAF
FERRSS KBS . CT 2 E P EAT ) 12 2 2 HUE AR
Vg, L R BRI H AE 190 ~—30HU Z [f) .
CT &&=V EAT BT EEFET3). 2 HBM A
S, HATEET CT BEM =4t 0Tk 2
BH T

HART ik O BRI, @ £ R0
JEF il Pl 4% B, LS AR A N R X ) CT R A
R R T 2N AR G P o3 ks @ X 4
o) 1 1) EAT 46 8 sl — 4 GRS i AT N LT3
RIE s @ BT R 07 10 (BN RS S 44 32 A0 In 3R A
Y EAT AR

Oka %" NAT O E CT K £ 19 357 {7 &8 & S
LA 100mL 104 EAT /AR FHE > A 2L, PEAY

1 3Rl EAT UG EA K LS
Table 1 Comparison of Three Imaging Techniques for Assessing Epicardial Adipose Tissue (EAT)
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H 35 1) EAT AR e AR 20 Jik &) 1 B B i) AH 56
P, KI5 EAT<100mL LA tL, EAT>100mL
2 eE R Bh ik B BB R AR R i (59% vs. 74%), 2
e EAT AR RUE Jat R 20 Jik 2 40 50 B 1k 37 Fit
Fo Brandt Z" I EPEG N 128 4458 CAD £,
i F 2 A B30 2 B EAT AR, K I EAT {A R
X T3 A e S P R of B A T A L COR: 2.93),
EAT B E R CAD XU 73 )2 W A e B br 54,
B ANMALLIEIT o« Stojanovska 24N HT 169 441 3 B
BF A 62 6 FEALOE CT B, @it A )
Sy ENVIRWT 4> Wik 1F B AL EAT, K3 EAT (AR 5 5
B ()47 4E (OR: 1.01 (95% CI1.003 ~1.03)). J5 8l
R4 (OR: 1.008 (95% CI1.001 ~ 1.020)) M4
A B 5 5 B & (OR: 1.009 (95% CI 1.001 ~
1.01)) BFA K, T CT B EAT #Hfx &
AJ LA A PEAY b5 B0 7 95 A ™ R PSR o 0 S A
THRLA T ROR ST FR AR o Yang 5" ] 4 4 N
506 i b AL KGR 174 Bl EiR R R B E, K
P Ze 55 A L EAT %5 2 5 b5 B R W 25 AH K (OR:
1.12 (95% CI 1.02 ~ 1.22)), AL T 24 5 A H
EAT 8, P i) s FE#R BT 2 —78.45HU, 7R
2o b R T EAT 5 55 2 00N o B3 koA S5 &2k 1 o
PR

SFF At 73 0 24 19 0 J) 323 Cheart failure with
improved ejection fraction, HFimpEF) j& — Fj Jl4F
R FEE AR, LR AIE 2 o 5 300 ) 5 40 R0 UL T
REMK . Yang 25190 N 402 451 5 1. 43 K [ A% 284 0
PIB= A F T i BVIE SN RS E 7 QLR IS TR NI
CT & 14 LBk EAT FIRRIRI SR, b {7 bl
Vi 8.6 M Jaai R : BALK EAT A (OR:
0.885 (95% CI 0.822 ~0.947) ) Fl#5¢ = % J% (OR:
1.845 (95% CI 1.023 ~3.437)) 45 HFimpEF 1K
AT A OE, FEORERXT BEAT HIVAYT SRS 1] BEXT L
RO P A A 2

3.3 MRI

5 CT 240, CMR LEIH T4 EAT BEAT =4t
W&, B E BAT & & W& hrifE™. 25 MRI
JPF Tl EAT, 46 TIWIL BILF5). Hig
Feyl. Fads A S AR P Ak, B
Bi, 3D-Dixon F¢ 41l ik MR [A] s A7 5 2 1) )
PR ZE O S 75 SR oy B R W RUKAE 5, & — Bl 5§
(1) EAT & & 775"

EAT & A7 T O WL IE 2 O 22 0] 1 G 7 45
Xk, 45005 A FE EAT FLeys i H EAT. CMR

(K] EAT 5 H 0 W A2 O JIERY 5K ATY], L I S 78
B0 IR R B 5 BB ) ) EAT #8BR, 3k AT
BEANZ 0 BEAT 10 AR J 5 5, 9 3 AR 13 21 %
J EAT AR, #EM3kT EAT SRR R . 1t
bb, R EAT WARL B FEAH R T 9 — DAk 57 EAT

=L23]

WIEL o

Antonopoulos %5 “1 73 #T 40 44 il 5 7 S35 110
JUE T 19 20 R0 Lo LD e R AH DG, J8 ek R AT TIWI
AP A1) E B EAT SRR, & 30 E s 7 41 21
OUHJE BAT) AR S OWLET 4EALRE R B IE AR,
H EAT AR E. O WLEF A R RS 55 A0 o0 == W i
DhREIRAR S IEAR G o

Zhao 2 ™40 N 129 ] ST BE3A w5 74 0 WLKE 4E
B, MR 2 AR A e B3 5 40 RT- 1 i
®lylaluk g i I R3S EAT (R, 4R B
7N R i A BH JE 1) B ) BEAT AR ((69.95 +
15.42)mL vs. (55.10 + 10.73)mL) fl /7.0 % EAT 44
FH((48.53+9.920)mL vs. (37.20 +7.704)mL)#J i}
FRT AR E A PHIE B, WP UE I #HA7 A
FHORPE o T Jia 30k /) Bl ASE 280 R 3 3% 7 3 56 ik 1)
EAT [Pk s R 5 ST Brdty O U S &3 ki 45
BHLZE B N AH DG, AL AT g i 2 AR 221K EAT
T S At/ U 5 4 i 1) 4 3 2R () A A R A e
T B ZE T K o

Nakamori ZE" JiE LGN N 53 41 55 BRI 52 614k
prEiias, RH 3D Z[alyk Dixon EMT-/K 73 B HAK
D /e o o 1) BAT ARRR, R I s B R 35 /e o ) 1
EAT R (CFH (289+12.3) mL) & & T 15
Wi CFEY (142+73) mL), HZA 5 AF EAT
PRGN 1mL, J7 8R4 JLZ 1SN 42% (OR:
1.42 (95% CI 1.23 ~ 1.62)), /55§42 iy H i
FLE, BT =4 Dixon BRI 25 5 il EAT € &
XF 55 Ei2 W B B 2S5 . Van Woerden 252" FiHiE
PEGINT 105 440038 03, SR AR 17145 Ha s A
A A M FH] CMR A4 & EAT A, &K
EAT 34 1155 5 1l 73 5 Ta) 1 0o %2 FH 59 11 7 2R B2
Lo FE B AN RIS A OGS

34 EEBAIERE

ftiE N %29 f¢ (artificial intelligence, Al AR
Py R e, — SRS B TR R B S AR p
Mg 0 EAT HAT A8 B 8. & ALY
EAT 4 A3 R EFERN SR UG ) RS HE
2018 4, Commandeur 25" 2 H T —Fp L & W
DAL BN E W 254 1) 48T B B AR EE 2% S 48,
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BT bR B IR AR S 4 CT =4k EAT, 1 250
% EHE R B R B 34> %) EAT 1) Dice 8 804
0.823, FHMEN 0.924, HEFN/E EAT 1L 265,
THRF T35 % (10~ 11min) » Molnar 25> 42 !
THHEANER LM HT CTFHM
EAT A3 #IBAY, R 5 %] EAT 1)
Dice 8400 0.9, #EFIEEIT 95%. fEAIANT 5000
2 MR I BB 3 1 22 A F SR, BT UNet
(1) AL EAT T HAE A ghmtdext b CT Hir) BEAT 14
BRSO @ 2 (AN SRR T 2080 AR 4
FOMERGTE, LTI EAT MR 55 116 PR 30 SEAR A7 76 5
—&HE (r=0.99) .

RAMOZEIGN N T 44725 %42 5 4 AT B A WE
FE, AFHIEE T UNet MR FE 2% ) BB AR DU Jis i AL
K% b B sh &AL EAT RO AR 0T TR, 45 51 8
70 AR A g T 4 23 0 ) B2 3% (HR: 1.29
(95% CI1.17 ~1.43)). 2 BPEIRI(HR: 1.63(95%
CI 1.51 ~ 1.76)) FGEAR B Ik H i (HR: 1.19(95% CI
111~ 1.28) ) [ JRUBS J N AH DG o AHIX Bl G HRAE 5 18
B NE W AL AR 2, Fon MR LR
05 ZHRANN I 3y #8553 WA TR AR 5 M o ML A 5
T ELAE A — P A B 1) T R AL s 4 SHAR IR
Z 50 MBI 1 R AR

West 571k T H T B ah @A RS ik 5L
W1 )= $14 (coronary computed tomography angiogra-
phy, CCTA) 1] EAT B IUR BE 2% 2] M 4%, 1
3720 4~ CCTA H1 4 v 56 UF 1t — Bt AH ¢ R Eh
0.970. HzhmAibi) EAT AR 5005 (OR: 1.13
(95% CI 1.04 ~ 1.30) ) F1 55 Bl COR:  1.25(95% CI
1.08 ~ LAODAHIK . tb4h, LL169.9cm’ 1E0 EAT 44
U WTE, RIS EAT A ( >169.9cm’)
5B TS P O JUUBEZE RS A OC (HR: 1.93(95%
CL 1.31 ~4.01)); DL 198.7cm’ 1F )y EAT AR [k
Wifl, WFFCAIE BEAT AR (> 198.7cm’) 5Ok
TG A Bt S 18] 5 B P JRUB: 39 0 (HR: 2,67 (95%
CI 1.26 ~3.73)) FIH I b5 B () KU 35 AN (HR: 2.14
(95% CI 1.19 ~2.97)f K.

Eisenberg "IN T 2068 Z AR ZRE, 1H
RHREE S ) HE P CT B8l EAT B4R
VBB, KILEAT RFS 32 SO [0 I 45 4 K
R 1A 5% (HR: 1.35(95% CI11.07 ~ 1.68)), EAT
SERE 5 H 2 AUIDC(HR: 0.83(95% C10.72 ~ 0.96)),
EAT & B > 113em’ I EAT % ¥ <—77.0HU & &
BN RO I S A 3 ST T IR . Miller 2572
AT 8781 &k 4 /MO, da M odk i 3

TRBEE MR B 3 AR TTH% CT A 3l 43 %1
EAT, W% EAT RURI % 8 5 /35 0 T 50 LA
TERAEI K FR . L 144mL 2y EAT 44 B4R 07 1,
EAT R > 144 mL H 8 A0 T 50 JUURE B8 RS 5 5y
CHEBINAR: (HR: 1.40095% CI 1.01~1.94)); 4k
B AL . (HR: 1.54(95% CI 1.18 ~2.00))); Ll
—64HU & EAT R IEW{H, EAT ik >-64HU
(1) 5 2 P T B0 JULRE B ) IR IS B vy Py 8
(HR: 1.61(95% CI 1.19 ~2.16)); #hM#illik: (HR:
1.37(95% CI 1.06 ~ 1.77))) . Al £ EAT H 35 %I
R g T B 5K (98 ) R 4

Ak, i AL 7, K IER EAT 5 HALZ
BAH S & CRLFG bR B Wk B 78 B B . B U AIE
CT L3t i 8 73 250RN 58 AR 20 ik J& 6L T 07 240 2R3 980
AT 8 0 e R B K U SATL T 2 4 104 1 5O il
IS AR VA ARARARAE— 8 I R BR A«

O LRI R R, SRS EHE 1%
Pl Z ZREERSE Y, Aokrrid 2o, £
FEACTR B SR AT BRI 5 Cln gl N A7 A i 1) AL
I, KAy AL BB Rz A 1 Rl R 3 12
@ EAT 7 H 3l 43 #1852 57 10 (1) HEf 5 B A 4R
RXGnm FAR: © AR, CT BHRM: S
Al ResE EAT 1) H 3 7 B A S0 TE: @ )L
BRI S BORAE EAT 840 LIRS Tk, H4E
ek ik st CanE B0 TR AR B K R A
RN T BIPEReA)7E 3 — PRk

4 NESRE

EAT 5O WA GRS Ik R A0 4R, 52
Tl XL 35 597 1) R AR R R R 2 DIAH O . B . CTs
MR 4 EAT & 4t Tl 5777 %1% AL 4 EAT
AR WERVPA R LB . LT 2SS EAT
SE VAN AT Bh T 22 B 1A 5005 1R RS HE 2 TR XURS:
oy )ze AR, HEGEBR VRN BEAT J5ik ik £/
EAT PAFRIE &6 Bl WAL Bt i, 85 ATB )
ATEEMEFIZ A EA R, TR R

AR AT R T 2 P A E B BRI EAT
(A4, OGRS TR, I RE X EAT
(R A2 RE YT SEmE ,  Jk % B A o 10 A )
R, Mt —2 B ) A A A ST o EAT
PEAS A SO TR IR R PSR T H.

SE R
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