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HE

B 30T R 30 Bk A BB AR i 32 i 8 (Fat Attenuation Index, FAI)- 55 R 3 Bk 3 Bk S RE AR AL BE SRR AE
Z AR . Tk BB 2 B 9 9B AR AE 5 R B Bk o R A AL B 3 ) IR B K C T I 1 % (Coronary
Computed Tomography Angiography, CCTA) B, HH221X @ RNKFAAERR. FHATH KRG
H 30l &7 TR w RS K ML B T %40 mm)E B S BFAYE, 247 H 5B RHMES AR/
B DM BRI KE . MEREREERRR, LR 55T FALSBEHUHE 1A .
R ERRIPKEREENEE T, NHAFRMES . AEER. ARARERE. SRERKE B
R, £ ERSCFAIG T2 B S R A RSIBK (P < 0.001); 454k BEHLFTE M B FAME T-IE4S L BEE (P
<0.05) IR EPEH(P < 0.005); BEIR 2 IRI8 M50 I ML B FAIR TR BR %2316 (P < 0.05) & 5 B A& 2076 (P
<0.005); A M FAIE T %M (P < 0.001) & 1 EHRA (P < 0.005). £u&EE IR HTRA,
E4EABEER. BAEDEH, FRM T AR, BHREREES ML S WG ERFAMEE IERR(P <
0.05). 45i®: FAMESIRFEREALBEERETAEAIE . PERBA DI R BER K ERAEM M, —EBE EX O i
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Abstract

Objective: To investigate the correlation between pericoronary fat attenuation index (FAI) and
characteristics of coronary atherosclerotic plaques. Methods: Coronary Computed Tomography An-
giography (CCTA) images of 99 patients with coronary atherosclerosis were retrospectively ana-
lyzed, of which 221 coronary arteries had plaques. Artificial intelligence software was used to auto-
matically measure the FAI value of the fat 40 mm around the proximal end of the coronary artery
with plaques, and its relationship with plaque-related characteristic parameters including plaque
location, plaque nature, plaque number, plaque length, and degree of vascular stenosis was ana-
lyzed. Linear regression was used to analyze the correlation between FAI and plaque characteristics.
Results: In patients with coronary atherosclerosis, the FAI of the left circumflex artery was higher
than that of the left anterior descending artery and the right coronary artery (P < 0.001). The FAI of
blood vessels in calcified plaques was lower than that in non-calcified plaques (P < 0.05) and mixed
plaque (P < 0.005). The FAI of blood vessels in diffusely distributed plaques was higher than that in
localized (P < 0.05) and segmental (P < 0.005) distributions. The FAI of vessels with mild stenosis
was higher than that of vessels with mild stenosis (P < 0.001) and moderate stenosis (P < 0.005).
Multivariate linear regression analysis showed that non-calcified plaques, mixed plaques, plaques
located in the left circumflex artery, and diffusely distributed plaques were positively correlated
with the proximal FAI value of pericoronary fat (P < 0.05). Conclusion: The FAI value is correlated
with the location, type and length of atherosclerotic plaques, and has potential predictive value for
the diagnosis and prognosis of cardiovascular disease to a certain extent.

Keywords

Coronary Artery CT Angiography, Coronary Atherosclerosis, Pericoronary Fat Attenuation Index,
Plaque

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

BEEAL SRV RRE, JERIA RAETE I LA N 238 A Py SR 1) i) H &5 5%, o0 ML S0
(cardiovascular disease, CVD) &K Ji % S iZ4F FTHES, A CVD ILE A% 3.3 14, W 2 & RAL TR
e AL, CPIAE 5 BIZET AR, BUA 2 HISET CVD[1]. L, RSN (coronary artery disease,
CAD) & A W, 7™ B g4 8 B AE A il e [2] o I8 o] 1) 98 i A 2 b e PR 20 Bk ol A B A A e 1) B T2 T
#, jaJ& /g i (Pericoronary Adipose Tissue, PCAT){E At tR 2N ik J&] [ ) BB 24 21, AR BIR A 5 el IR 30 ik
SEFEREAL IR ZE . R Rt I AN K F 4 (Major Adverse Cardiovascular Events, MACE) % VI 55 [3]. 1L4F
K, BEEMAGFHARGARHE, Rl aiksiik CT i % (Coronary Computed Tomography Angi-
ography, CCTA)I 32 M, BEFRENITFIE T PCAT KSR A4 A0 K e 5.0 IS 5 22 18] (196 & [4].
Hor, 5k i e I 22 08045 B (Fat Attenuation Index, FANYE Sy — i B4 8% 2E Yok 40, BAIE B GEW8 S it PCAT
(R 9K, 31T 5 7 R B0 KA A8 A P ™ T B T 5 B VR A AR DG BR[S]. AT R, FAI Refig
ML T I WG R AL ke 2 AR DGR 22, TiC A R 55812 [6].  H AR 2500 72 2 Hl 4% FAI 57 fik
RAEFETT, /DA SCERIR I 76 J& i 7 5 s AR S B AR B AL BE R G 2R o AW 9T B LE AR st ik Jed LA I
P B St IR 20 Kk 20 Rk ol AR R AR, 1) 2B I BEFRRRAE 2 [ (06 R o JE I 2R o by PP £ e JE i 077 %2 sl i 0 5 B

DOI: 10.12677/acm.2024.1492594 1256 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1492594
http://creativecommons.org/licenses/by/4.0/

KM 45

PR BRSO . SRAERRIE . BEPAC EAERFIE I G R, ISR RE W 48 7 sl IR 3 Bk Al 6L I I 7 B R
At AT AE N I o AT T, RERS 0o MU ) S 2 T A AR T T SR BB 0 JB B, e &4
[ EN R

2. #IRE
21, — AR

[l PR 2024 4F 4 A & 2024 4 7 A FHAbER T K 22 R B Be 2 Wi N A7 78 7w IR B bk ks B b 1 o
ff) CCTA % . MAFrE: (1) = KiEAREIIK I I3 40 mm (4 iR B0k 10~50 mm) 4778 e RE A Ak B He
M (2) R&TEmradriet AT R (3) HA&IBMinl iR EHR: HEBRbriE: (1) =308
RS ML TG 40 mm (F5 &R 10~50 mm) ANAEAE S RERAL BES (1 53, oz o 5 B B A7 (R BT
Be: (2) BRSSO S R BKIENF S5 (3) P CMILIE B O U S LS AR H s (4) CCTA B & A,
ToIEAER VP AL & G 7 B PR IE I R 2

22. MIRF*

221 WEEF®

f#] GE Revolution CT 17 CCTA fi . EHUSE /0 XA 2 OIE T4 1 em 43 X 38, B [ 4
O PTG . RAEE ORICH XA i He i 56 2 R S 0T LGSR SE 17 /K (400 mgl/mL), i 4.5 ml/s,
FE 0.8~1.1 mL/kg, FfiJE LLEREMIVRZRIEAN 20 ml AEFEEEK. S5 &HIE 120 kV, E3E BRI,
#EE S 0.625mmx 128, JZ/E 0.9mm, Z[aliE 0.45 mm. e E iR, filk s SR IE .,
fik A S4B 9 120 HU

2.2.2. BligELE

CCTA H& 5 & &2 GE AWA.7 TAEMHEAT f5 kb3 TAF, =7 15 GFE 2 ¥ 1 #H 2 (mul-
tiplanar reconstruction, MPR). 15 K % & #% 5 (maximum intensity projection, MIP). 2547 F 3 (volume rendering,
VR). i # & (multiplanar intensity projection, MPR)& AR . UG AL Ji5 5 N B ik CT i s G b
RE(FRIFREH ANHEAT T, 1Z RGN PCAT TR 5 40 b )i 3L Antonopoulos %5 777 [4] .

2.23. EREHSENE

NORAESEES () PTATPE,  HERR IV FEA — B R B S 85 R RE M, IF45 & =3 F B R 3N ki ity
fEM A& i /b ix — s, N T8 e84 (CoronaryDoc, #3RHS) H 82 81K FE A 40 mm B
X . XF T AR sk (right coronary artery, RCA), A 1 ik G = A HKEE 520, EHUA % 10 mm ZiE s 50
mm &b ST 25 5T R SCRUA [BURE S, o0 AT 2 2190 &5 G 40 mm &b, ¥ B 58 J8 AR s 11 41l 412 19 {1 > —190
F-30HU, [ IMEEEH A R AMIEAT I BRI E], DL R RSt 42 4560 3 & 0 O R Ui
BAE[7]

2.2.4. BEPAFHAESHh

BESUSAE thB0® Al EEL 0T . 10 SRS BT I LA I BEER BB (BA % : n=1, £K: n>1),
SR M e R B BRI v 40 mm 5 BN (e R B ik 10~50 mm) A7 7E 2 Rk BE e, T LA A= FR IS e K#AE
ARG, HKG T PR . TCAR BT o BT TR B0 bk 3 S v TR ARAE B, R Bz AR AE B,
DU ML AN R AR RSB0 (R TERT e BT 0 BT e AR BN 23 S ML N ARS8 O PR SARAE RS, X B
AER AR LI T G o ARIEHEH A4 B AN, A PR AR S B H . E5 A0TSR & BB
MR A B B B 76 15 5 s B AE AR S, K PR N O A8 (1%~24%) « 58 B %8 (25%~49%) 1 FE B
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(50%~69%). H R4 (70%~100%) . RIGEEHF MK, KR NREME, KE <1com; B,
KB 1~-3em; ixiEME, K& >3cm (8],

2.25. GtE S

K H] SPSS25.0 B AFHEAT Hdls 0 #r . X T iELL AR R, K H] Kolmogorov-Simirnov 46 H I & 13 4
GIESD . FFEIESHMAINESR BRI + lEE(XLs )RR, KA t I R)E ANOVA
BLDR B 28 M (e L) AT AR b A s o TSR A IE A8 A1 [ 4 T AR 1 D P 308 B R DY o hr ok
7N, KH Mann-Whitney U #6546 5% Kruskal-Wallis H A& 363517 4 0] EL A . T 40 2848 8 R B A ek B 4 L
(W) FEr, RARTRREATAR R . R BN =R 2 R B B AR AL S T BESRRAE S FAL (156
#. P<0.05 NERA G ¥R L

3. R

AN HERRbritE, AWFF LGN T 99 fil 35 1) CCTA 1%, Hrh Bk 64 4, ik 35 6], “FH4F
% 62.21 + 1043 %, Mk E 67 B, HEPRIE L 27 4, miR AR s 51 6, WM = 37 1, IR
22 35 4.

BN 221 SR ok it A5 HEAT S TR R W S H0 i, Horb, TEBE BB T T, A5 82 UM AFAE 2 R BEHL;
FEPERVE R ) brrh, A 46 SCMEAFEIRE B, F 63 LM E AN, H 112 M EFER
G PR B, A 112 ST B 2R IR PES> A, 82 S BT B A, 27 S
BEVRIEMESAN e, AT BEER TR ML 5 SRR AT T VP4, 78 SO Bk AR R N R RO A
57 I AR EMAE, 36 SCIME AR, 50 SCIME NE KA.

Table 1. Comparisons of proximal vessel FAI values between different plaque characteristics
= 1. TEFHEBRE M E i FAI EREEE

A HE %il(%) i 5 FAL (HU) t/F P {4

5 64 (64.65) —88.77+5.24

% 35 (35.35) -92.98 +6.87 43 <0.001
LAD 93 (42.08) -90.01 +6.81

BEHA B LCX 60 (27.15) —84.62 + 5.59 17.872 <0.001
RCA 68 (30.77) -90.97 +6.78
54k, 63 (28.51) —-01.32 +7.16

BryeR A JE45 1L, 46 (20.81) -88.11+8.22 5.846 0.003
R 112 (50.68) —87.75+5.95

—— R 139 (62.90) -89.96 + 7.31 3150 0,002
E3 82 (37.10) -86.95 +5.94
SRR 112 (50.67) —-88.94 +7.39

BEYAC TR 82 (37.10) —90.26 +5.70 4776 0.009
R 27 (12.22) -85.33 £ 6.21
B 78 (35.29) —090.45 + 6.82

S—— L5 57 (25.79) —86.00 + 6.31 6 55 0.001
R 36 (16.29) -90.44 + 6.59
P 50 (22.63) —88.42 +7.28
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XF 221 3CiT v 40 mm AEFEBES R R K L HEAT 20 A, 45 SR A0Sk 1 R . BV FAL =T 22 FAL (—88.77
+5.24 HU vs —92.98 + 6.87 HU, P < 0.001), Z&it Z AP H LR R: LCX I FAI 23 & T LAD (P <
0.001)F1 RCA (P <0.001) (W.F 1) #E— B kI, BEHRSEAIANE, M8 FAI WEZFEAR, HAa s
BRI FAL B Z T AEE b BEE (P = 0.016) X IR A BEHL(P = 0.001) (WLIE 2); F4b, {FAETRIE BT
R0 5 774E R IR VEBEHL(P = 0.013) J 5 BEVEBEHL(P = 0.002) i M 1E FAI ERIREA 53 2 R (LA 3);
RO (W LA 5 5 B 72 (P < 0.001) 2 H E Bk 45 (P = 0.002) L 7E FAI FAFRTE B3 2 R (LA 4).

-140- ns

| |
120~ kkkk  kkkk

I I I
-100- _|_

T 1

-80- 1
-60-

T T
LAD LCX RCA

T T RoRPIALIE HLEL P < 0.0001, ns KR
PR L% P > 0.05.

Figure 1. Differences in proximal vessel FAI expres-
sion among plaques of different locations
E 1. AR EBHRA I E LG FAl RIZER

-140- ns
I I
-120- * % sk
-100-
L b
-80- 1
-60-

| |

EFHIE 5 BE
W 7 BoRWAAILLE P<0.05, “7 KRR
ZH AT ELEE P < 0.01, ns FRonPidLial L P > 0.05.

Figure 2. Differences in proximal vessel FAI expres-
sion among plaques of different types

2. AEMIEBHRAYME TR FAI RiIBESR
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Data 7
-140-
*
120 - [ |
120 ns % %
) L | 1
-100- T -
1 1
-80_
-60_

BRM%E TEMY HEMH
VE: M FORWAN L P<0.05, “7 FBaRMIA
B EL#E P <0.01, ns Roapidiial b P > 0.05.

Figure 3. Differences in proximal vessel FAI expres-
sion among plaques of different lengths

B 3. FEKEHRINIEEE FAl RIAER

ns
140-
| PU—
I |
-120 s
| |
kkkk - kk ns
-100- | I I |
T -
-80- L L
-60-

T T T
2@ gE BtE EE

Ve O RORWAAI LI P <0.0001, “T FoR
WL L P < 0.01, ns Foxp4Lla] b P > 0.05.

Figure 4. Differences in proximal vessel FAI expres-
sion among vessels with different degrees of stenosis
B 4. FEIREREMERMERR FAl RIEER

A4 DAL b B G2 R A R A, LHERTH A IEF(LAD. LCX. RCA). BEHLE 7
FEALBIE, A5 ILBIH, R AR BIUBROAR . £ R) BB K FE(RIREE . R, 9Bk, Bk
FE ML H R FR B (A . BRFERRAE . P EEMesE . TR, FAI (NP 2 e vk I U
SRR 5 R
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B 95%CI P
LCX : [ormneneenes @ oooneees 5.15 (2.95,7.35) <0.001
RCA [ARRAERERAES CARRARE i -1.04 (-3.03,0.94) 0.368
B BESR [-ameee e @-ooeneees I 3.04 (0.65,5.42) 0.013
AR e @-roerees I 3.35 (1.16, 5.54) 0.003
£ KT peeeeees R SUTEEERE i 1.44 (0.37,3.24) 0.120
B [oremmereees L ARRRRRREE I -1.28 (-3.37, 0.81) 0.231
i s L R 1 3.33 (0.41,6.26) 0.027
L 2 [ R ! 1.90 (-0.43,4.23) 0.111
oh R e A brosreremonees @ --coronee 1 -1.20 (-3.83,1.43) 0.371
2 froomomrnaees @ oo e -0.45 (-2.86,1.97) 0.716

0 1 2 3 4
Hazard Ratio(95%CI)

Figure 5. Forest plot of multiple linear regression analysis

[ 5. ZLMEEVFZRKE

R E ZHON LAD, BEREMSHONIL R, HRBES ROV R R, HRKES RO IR

e, IR HRAS TR S IR NI BOR A, P < 0.05 A4 X
4. g

M RIE ) 2N O RN —MEERER, JHTRE HEEMRGHE R . £R3)
KR FERE A R RE SR I 2 BRSO Fh At B IR 1, 3K S 20 i IR e a5 4 WA A2 4 1) G ) LTS i i
A R, X — I R 3 BT IR T A B A B DR [9] . TRIET, S0 DR 704 R 5 I A Je) 5 i i 2 21
KA, DT S0 0 I % ) 1 G 7 A L AN Th BB [4] 0 I JRE A 5 00 AR A U e 25 AT gtk — 25 in il
SRS K FERE AL I E R, FERZIALC LB R R A4 BRI AR [10]. et tRBN KA AR i () FAL A AT LhsE
BRI, WO RS Bk R ARk, R T CCTA & 1 7e & AR I FAL B RE g VE N —Fh 61
P RN RE AR B bk 980 (5218 b B [4] -

HAT, KREHOCT FAI 55000 58 R BB FE E ZAE T 45 e R 30 ik B i) 10~50 mm S FEl[11], T4
W SE I 2856 1 7 Wi B SORD e TRl S 8, SR ml USR8 A T KB S, AT 4 v &5 S Tl i) i Ak
BATHIE 5 E SR T RS =K1 FALE, 45 B8, LAD. LCX fl RCA 115 & g i FAI
AR 2, Aol un FAL (EES K T4 AR 3AK (P < 0.0001) F1 : Hij 4% 32 (P < 0.0001), 1 22 Hif F&
X E ARSI Z B FALEZ R WA Gt % 22 5. X 8672 57 1] Be -5 0L 40 A A R /e [l e S )i
i AT DA R R BRI DA DG . X R, AN T A e DR S0 kDN 2 1 e L T 7 FAL B RT Re ek AT ARER
FoAh ARSI A G, PR AE BT FE AT PR VPl o 75 255 FEAS [F) 5 IR B K IR FAL 22 e [12]

PCAT MR A= W2 LRI TE IR B KB FEBEER BT e R A AR e A I R b R 4 T B
AP TS B A AN BRSNS B BEHRR B AT 0 M L, 54T ER FAL B T AR5 (b B B (P < 0.05)
FARAEPIHR(P <0.01), MiARSBEH SR A BEE FAI EHE A T2 . 0 & R G R Ha B (FAL)
(B, T R I ) 2 REFE P ™ 5 . W SR II[14], SESILBEEAH L, JRE5 10 BEHURTR & BE B
FAl S5, X EAF ML R, X —RIEY, PCAT FMIRLIR S bk 4 iR 25 -5 5 ik ok AL R Ak BE B
A B YIAEDC, ML PR x FesE , O Bl 2 e FE FE A X i . A LR BA[13], B IG53)
ik SRR R R ) i SRR SRR B VAR G, 5 Ak T DA o M BE AR E P, AN BY T 7 1L DR E A Y
FAEWFRAR[L5], BB EE R R, H ARSI FERE AL 1) T SREA 5 o 7E BNk FEfE
TRIIRTH, P o I/ PN B A0 B B L TR BR AR (R G B R 2R, LRI BRI R PR BN % . SR, BEAE BT
LR T IRAZE W AT A RIS AL, BEHOGT R T 1) B 40 AR 55 00 WA PO S, AR Ve s, AT AR D T
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FARRAEH[16]. A ZFE LUV T 111 25 AR R SRR 2 B IR B k2 i (CAD) 35 45 7 IR 2 fik
FAI Zh7578 4k, 45 R W] FAI BEAEE AL BEH Gt AR oA, (B AL BEER ) fmmr AR 465 FAL Z [REAT K
B, DR FR L A AN L) ol R R AL B R ) S SO O 73 o [FIR, RS AL BEAE NG R b ey
CHRBEH” , H5 2R RS O M AN B IR A B DIREOE[5].

Xof T BEAL IR B BB (1 8 2, FAL ZE 12 Wk i st bR 3h kopke 45 0 T il B IR HERA ME (7] BF 9T
FUA[18], FAI{E T 5 et IR B ik 5 3 M A 2 A7 AE IR 35 50|, XM 15 FAL BB ZOR Al i sh /1% E B
A HEBER RS A . ARG R TR, KR EFRE WS FAIE, 358 e ik i) et J&
FAI E & T o4 (P < 0.0001) Je B4 (P < 0.01), TR AEFLE R LS T F 2R, WTREMIREA
(1) BEE MRS, PSRN e &K BA 2R, RO RN ] BEAHX RS [15]: (2)
et PR 20 Rk JE Bl ) F I 2 A AT REAN Y 50, R XIS RT e Pk Bl JR) 0 1) 2 RE BREF AL, 52ma 1 & BBl AR i 4 213
PR, S8 FAI ZRABAK; (3) bRk Ak 4= R 52 T B 1 o <o Jo 6 g s 2L 2106 o A2 06 1) A B AR
b, FERRTE R R B AL T, B SRR IR0, TTRE G 3 1B AR B AR A R 5 K A
I FAL ZE40[19]0 BhAh, FRATRILER T AR BES 67 B o M5 DA R I A8k 45 2 B 4 5 o el R 30 ok & 6l g
D AR HU(FAL), FATTE AR INBEHR I FE 2 T IR B K L ) FAL T — Mo el R & . Bk,
BRSO BB . S22 R e R B Bk T B FELRR) T, el RS0k Bl AL B 52 5% ) (1 75 P R 2 2

AHFFCIERIN, 5 )7 IR 0 ik ) FAL R 82 i T ot (P < 0.001), X —&5 85 27 BRI 78 45 5 —
#[20]. AEE[21IPNN, XPERZE R T RE S TR AT AN R B R R B 22 e A O, IX BB [RI W] R sY
We SRS, HEMT S 3 L2 (8] FALERIZE S o eAh, O A 50 (1 098 A FEAS [RI M 53 P AR A7 7 22 57
WEFTR I, 55 AR ek O 1A KB 3 v T Lok, X T RE S AT AR RS O 3. AR EHRRAE DL R B R 3 Ok
[22].

5. &

Zi EPrIR, WRE 2 ERANERA Ao, AR, IR ST, KA T AL RS, PEHLE IR
B A 2 5 B IR I b FALE R IEAHSC,  SXARSCIBCRT BEXT Lo I B (12 B AN TR YAl B AT — € 1
T 770 IXRHT, PEHURFALXT J [ I 77 ) 52 000 F] e -5 O S SRR AR s s DI O . i, I
JE G Wi AH AU RERAR AR P, IR RE™ A2 2 R A WS VRV BT, S0 U R 30 RO S Ri[23]. R4
TR 7 AL TR BN K s AR AL ) S LR AR JE P R T B oC BB PE T . BRI, PR o R 07 PRk S S
TEEAR BN K L HRARFAE 2 18] 1) 9% R RASON B EL . Ay — RN ARSI K JOAE (0 T BUPE R B bn 8, FAL AT
RETEAR B A 3 b IR Bl IR 097 M (0 5 5 T, 6 T PP Ak o LB 08 XU HL AT B R 3L

AWFFAFAE—E RIRTE: 1) ARFFIREARRAIR, FRE IS R A S PEAAERPE . R TERIIAN
EZRE AR FRAER B EE, DIRETRRARIERT SN, 2) AW FURA REATIRANLH
WEF, AR — R FAL S57DRENKHSREREAL . 53 10 REER T B SO0 M AS R S 2 18] £ 75 BL ) A
BRI, NIRRT AT AE RO ZS Y SR BEBR AR A s 3) AW TR — W oL [RUBE T I, X R
(RIPPAG AT REAETE — € IR R, ASRIFRZ ol KEEARBIIATIEVERF 7T, BE—DRHE FAI 58Pk
AL TR R AR SR o

SE 3k
[1]1 HEMEEESFRIRSmEH, HEE. P EO LRSS 2022 MEE[I]. Ol E TG, 2023,
23(7): 1-19+24.
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