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[ E] [B8] KiTERDREERER AL R 352 (FAD) 5 BRI i (CSF) % 2, [ FiE]
B PSR 2023 11 A—2024 57 A AR B IS MR SR ka2 BR S IREH (CAG) ¥ 44 135 HI4EIR B
F N R TA, B A BAREY K CSF 4 (n=61) Aot EF M (n=74), KEBEZWEKREZE NR L HHE
Bo M 45 ROABEIR B R CT o8 A5 (CCTA) e o, F R % B & Logistic B2 4547 CSF £ B &, KA %
KA TAEHAE(ROC) W 3946 FALFRM CSF w92kt , [R] CSF A d @it (WBC) (2 Mt FH4 C R
B8 (hs-CRP) . & @i A% 6(1L-6) A& K 3 Bk (RCA ) -FAL %31 b i SE 5 2049 1.23 1.10,1.33.1.53 1. 13 4%
(3 P<0.05) ,CSF 41 £ 5 5 4t fn 253 (LVEF) 2 o 37 £ % 4069 94.78% (P<0.05) , % B % Logistic =3 447 %5 %
2R, WBCHZH(OR=1.891) . FH a4k 5 (OR=1.774) .LVEF B4X(OR=0.094) .hs-CRP # & (OR=1.124) .
RCA-FAI 3% (OR=1.077) 5 CSF #9145 £ & H % (P<0.05) , ROC ¥ £ 5 #74 R 2~ ,RCA-FAI Timl CSF &9 w
LT &EAR(AUC) A 0.715(95% CI:0. 627 ~0.802) , AL B WA A -81. 5 HU, R4 E 4 0.803 , 47 4 0.581, [4
] WBC 7t % =M fe S & LVEF KA hs-CRP F & RCA-FAI 3¢ 4n % CSF #5 &4 B 4, 3 RCA-FAT & T
M CSF 89 & 4 LA RIFo 248, T A AR5 & & CSF # % Ak CSF & A %
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The relationship between fat attenuation index of pericoronary adipose tissue and coro-

nary slow flow
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[ ABSTRACT] Aim To investigate the relationship between fat attenuation index ( FAI) of pericoronary adipose tis-
sue and coronary slow flow (CSF). Methods The clinical data of 135 hospitalized patients who underwent coronary
angiography (CAG) due to chest tightness, chest pain and other similar symptoms from November 2023 to July 2024 were
retrospectively collected.  According to the blood flow grading criteria, the patients were divided into CSF group (n=61)
and normal blood flow group (n=74). The basic information of the patients, the laboratory test results on the day of ad-
mission and the data of coronary CT angiography (CCTA) were also collected. ~ Multivariate Logistic regression was used
to analyze the risk factors for CSF.  The receiver operating characteristic (ROC) curve was used to evaluate the efficacy of
FAI in predicting CSF. Results The white blood cell count (WBC) , fasting blood glucose ( FBG), high-sensitivity
C-reactive protein (hs-CRP) , interleukin-6 (IL-6) and right coronary artery (RCA) FAI in the CSF group were 1.23,
1.10,1.33 1. 53 and 1. 13 times that of those in the normal blood flow group, respectively (P<0.05). The left ventricu-
lar ejection fraction (LVEF) in the CSF group was 94. 78% of the normal blood flow group (P<0.05). Multivariate Lo-
gistic regression analysis showed that elevated WBC (OR=1.891), elevated FBG (OR=1.774) , decreased LVEF ( OR=
0.094), elevated hs-CRP increased (OR=1.124) , increased RCA-FAI (OR=1.077) were independent risk factors for
CSF (P<0.05). The results of ROC curve analysis showed that the area under the curve (AUC) of RCA-FAI in predic-
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ting CSF was 0. 715 (95% CI; 0. 627 ~0.802) , the optimal cut-off value was —81.5 HU, the sensitivity was 0. 803, and

the specificity was 0. 581.
creased RCA-FAI are risk factors for CSF.

Conclusion Elevated WBC, elevated FBG, decreased LVEF, increased hs-CRP, and in-
Among them, RCA-FAI has a good efficacy in predicting the occurrence of

CSF, which can be used to identify high-risk CSF patients as early as possible and reduce the incidence of CSF.

[KEY WORDS] pericoronary adipose tissue;

AR B K P2 1L ( coronary slow flow, CSF) X FR
DR Y LAk, 248 1E i AR 3h ko sk A v, R4
TER BN IR Hh B G 2 1) e 7 i BHL 28 (L i 3 7
WRah kN g, RS2
WL A48 1% ~7% FBFIER A B2 i B3 2>
HiBL CSF, MEAEAARCHFTE LI, CSF 5 Z /L
AP 1 & A2 K J0 5 VI AR 5G| 4045 e R 3 bk o<
i RO R A N SR Y AR BT ™ B
S, EET CSF 1 EAR & s L i A B | A Ao
e 1O SeEbR S ik S L g iy 4 4 A e AR s ke
F) 5 A R R R v e A R A 2 I A RE 52 B 4
Pk, B By 42 r 1) e 92 240 L 2 TSR o 3 R TR AR
KE AN BT, 3FE — 20 0 J) i A5 R 1 453 405 R0 B Bk ok A A
PR R . UEAF R KA IR SE T AR T 41 2L
S A b 5 BUR T SAE SRS T 5 e e IR
BP9 i R A MU B 27, S S e IR sl ik A
SAE Y ZE AR W, TR 3 kR B D5 2 208 1D
TEVHFE HX ( fat attenuation index, FAT) 7] Tl 3= 2R
K0 ML 35 14 ( major adverse cardiovascular events,
MACE) i &4 B Y CSF 2Z 8] 1 56 & i oA WL AR G
SCHRARGE o 2 T, A BF 5T 2 2R FAT 55 CSF
ARG, 734 FAT B S50 A0 (8L, Ay il AR K% 5. 5 )
AT A 2 2 K 4

1 APFFE

1.1 HRIK

BT R B2 2023 4 11 A —2024 7 A 18 A
Hep 1] e S 4 Wk B % A K 20 ki % (coronary angi-
ography , CAG) £ 2 87 135 0] (£ [ & & & Il ;R %8,
MR (1) BT B SR B2 (2)
18 ~75 % 2 I ;(3) ¥ % CAG t & IR 2h fik CT
% i 1% ( coronary CT angiography, CCTA) # % # ;
(HERFR B EXE#H, FRAmE: (1)
BRI QR S ERE BRI IR F
Woh kR mAE; (2) B EZE L AR A NBET
( percutaneous coronary intervention, PCI) # _ i1 iz &
BEH;(3)EHLBEEERRE ., B & REERRF
F5(4) 1 — 4 % B F % =40% ; (5) CCTA H 1%

fat attenuation index;

coronary slow flow; coronary heart disease

JRE A, CSF & XN :CAG 2 IF # 5 i 4 k&
£<40% , D 1 LTk 3 Bow IUE 0 E # K 5
(thrombosis in myocardial infarction, TIMI) i it 2 %
<3 B L By TIMI W% =27 #1°', dof E# %
Uy :CAG 48 &  74k 20 ik B4k % | 5 52 TIMT
3N R A RATRAH R A RN CSF 4
(n=61)Fin i E % 4 (n=74), ¥F5E M EHEE
FRFED, KT EREREE SRS R 2
M T,

1.2 #ERE

REBREW—RIERERF NIEY HHLRE
TeAF B4 A R BT 48 20 (body mass index,
BMI) [ BMI(kg/m®) = 4 (kg)/ % B (m)?] . 45
S 4T 48 Mt 3% (red blood cell count, RBC) | & 4
JE 1t %% (white blood cell count, WBC) . i /N 3t %% |
22 f§ it ## (fasting blood glucose , FBG) | i1 5 5 A7 [ H
W = E ( triglyceride, TG ). & f2 [E B ( total
cholesterol , TC) 1K % /& g & & B2 [E B (low density
lipoprotein cholesterol, LDLC) & % & g & & f8 E B2
(high density lipoprotein cholesterol, HDLC ) ] | it J&
% 4. (blood urea nitrogen, BUN) | Af 3 6t [ 7 & B %
/ﬁﬁﬁ(alanine aminotransferase , ALT) RABB A
% (aspartate aminotransferase , AST) ] | 72 /& % 4 i 2~
# (left ventricular ejection fraction, LVEF) & % C K
fz % E (high sensitivity C-reactive protein, hs-CRP)
FmEWENE6 (interleukin-6, I1L-6) £ FEEH
NI S By R AR SEAT AT R, R A A B B
A 28 J, A7 O RBC WBC | i /AR 1 4% % 5 R
I & B R4 B oo L &6 &R 48T BUI E
FBG i fig 46 4% | T 3 86 48 A %, K | B Fk % 0% R M
A B A ML hs-CRP | IL-6 AP, # 1k 3 18 1% 7
BV AT, AR W TTF X700 B M F LS, XA
M F T Simpson 3% Ml & LVEF,

1.3 FALEF %

R W 1T F WIE CT 24 L (A 5. Somatom
Force, 2 [E ) #47 CCTA f &, iR, # % A
(BEBEHR) BRE N EHELE R HHKEAN
30 ~55 mL(3# % :3.5~5.5 mL/s) , #k J5 18 /7 40 mL
AMES R, CCTA WHBTEENE kT E M
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K E B AERILT 1 em &, KA B EE A
BARIATEAW, b L B A% E % 100 HU, & W JE W
70 ~120 kV,%& B B 3,

Ao ETE N HEGEREREE T
Y3k, B o0 AR 30 ik o AT StE (B R ) B
TRAE -4 EH3FULLHER MK
STARHE T xR B & BB CCTA B & #4713
FAI & X 4 -190 ~ =30 HU 3% B Kty F 3 CT %
B Rk Bk 3 X E E 4 X[ A AT B (left an-
terior descending, LAD) | 7= [ 7 3 (left circumflex,
LCX) A A& Kk 3 fik (right coronary artery, RCA) ] By
FAL # 3T B F4# B W 2 G (B8R0 8 sh AT
E(H 1), N\ CCTA ¥ )5 #3 h = R I,
AR 3 ke ¥ 5 N %] 3D-resnet £ A E AR Z
W 2 AT A AL, E# LAD LCX RCA, % ¥ ¥
MUEREEERR DR X, EALE FOLY
P E A AR, I R 2 OB B AR LR &
By CT 5,13 2| FAL 1, KD & % & 3 b 7 %l
EHRWOPW, FH R eI 725 10 mm DL 3E
B, LAD LCX Ml & 5 B 4 & 46 4 % % %% 40 mm 4L
Tk B Bk B [ g B 4 4% FAL, RCA Il & 3% B % RCA
14 FF 1 3% 10 mm E T 3% 50 mm AL R Bk JE
Bl Jig B 41 42 FAL,

= — =

1. FAI NEREE

Figure 1. FAI measurement diagram

1.4 Zit=EFHE

R SPSS 27.0 B HATR T 247, & H Kol-
mogorov-Smirnov #4650 3F 1+ B K K9 EA M, A A
EASM AT ERR U xxes K7, 418 E 30K R
SIEEAR ¢ AT S AF A A oA B I E R UL AL
B g LB IR 4119 AR R E Wilcoxon & 1 AR
Boo TPECRB UG B A E otk o, 4 R R A
XC A B, Bl E, 34T £ B & Logistic B I3 247 DL #
E CSF Wy el %, 2% %K # TEHFAE (receiver
operating characteristic, ROC) th & , F 1t E h & T &

7 (area under curve , AUC) , iFfr FAL Xt CSF #
Wi, P<0.05 N #RAGITFEN,

2 % R

2.1 WA—MRABMIBERELERILR

CSF 44 WBC .FBG .hs-CRP \IL-6 4351 A IfiL i 1F
WA 1.23 1. 10.1.33 1. 53 £% (34 P<0.05) ,CSF
2 LVEF Ay IfiL i 1E % 411 94. 78% (P<0.05;3 1)

F1. MA—RABMETHEREERILE
Table 1. Comparison of general data and laboratory

examination results between the two groups

BR ey e *
B/ [ %) ] 36(48.65)  34(55.74) 0.673 0.412
SRR/ (% ) ] 38(51.35)  27(44.26) 2.553 0.110
<60 % 33(44.59)  19(31.15)

=60 %/ 41(55.41)  42(68.85)
BMI/ (kg/m?) 26.49+2.25 26.81x2.12 0.848 0.398
WA/ [B(%)]  9(12.16) 6(9.84)  0.183 0.669
FRIMES/[B1(% )] 35(47.30)  31(50.82) 0.166 0.684
RBC/(x10"> L") 4.75+0.62  4.71x0.59 -0.429 0.669
WBC/(x10° L") 5.62+1.72  6.92+1.39  4.750 <0.001

tﬁ:ﬁ)tﬁil_?f/ 217.16+33.11 222.86+30.69 1.029 0.305
FBG/ (mmol/L) 5.08+0.99 5.57£0.71  3.366 0.001
TG/ ( mmol/L) 1.26=+0.39 1.38+0.37 1.843 0.068
TC/ ( mmol/L) 4.23+0.48 4.33+0.37 1.427 0.156
LDLC/ ( mmol/L) 2.23+0.40 2.34+0.27 1.751 0.082
HDLC/ ( mmol/L) 1.28+0.34 1.31+0.35 0.487 0.627
BUN/ ( mmol/L) 5.72+1.38 5.83x1.06 0.504 0.555
ALT/(U/L) 20.25+2.39  20.23+2.35 0.012 0.990
AST/(U/L) 18.15+2.76  17.97+2.33 -0.414 0.679
LVEF/% 66.42+7.94  62.95+6.51 -2.737 0.007
hs-CRP/(mg/L) (0.635’632.42) (2.;5',860.]5) 5.128 <0.001
IL-6/(ng/L) 20.65+7.88 31.56+8.92 7.542 <0.001

2.2 THLE FAI LbER

CSF 2 RCA-FAT AL IE # 4R 1. 13 f5(P<
0.05), P41 LAD-FAI fil LCX-FAI 22 5% G g # 1
(P>0.05;3%2) .
2.3 M CSF % EE Logistic B34 47

LIS CSF KK AR i, WBC, FBG , LVEF | hs-
CRP IL-6 \RCA-FAI y {728 i, 4T Z &K Logistic
537, 455 5%, WBC JF i . FBG JH & \LVEF
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FEAC hs-CRP TFEr .RCA-FAIL #4112 CSF () ~7 16
K2R (P<0.05;%3)

2. W4 FAI b3
Table 2. Comparison of FAI between the two groups

A HU
EiEL7Y MR EHH(n=74) CSF#(n=61) 1 P
LAD-FAI ~71.289.28 ~71.36+9.58 —0.047 0.962
LCX-FAI -70.66+9.91 -68.11+8.43 1.589 0.115
RCA-FAI -81.91£11.00 ~72.79£12.34 4.538 <0.001

% 3. ®Mm CSF M % B & Logistic B34 17
Table 3. Logistic regression analysis of multiple factors
affecting CSF

S B SE  Wald x> P OR 95%CI

WBC 0.637 0.160 15.883 <0.001 1.891 1.382~2.587
FBG -0.573 0.263 4.756 0.029 1.774 1.060 ~2.969
LVEF -0.101 0.032 10.182 0.001 0.094 0.850 ~0.962
hs-CRP 0.117 0.048 5.931 0.018 1.124 1.023 ~1.235

RCA-FAI  0.074 0.021 12.877 <0.001 1.077 1.034 ~1.122

2.4 RCA-FAI il CSF B9 ROC i &R
ROC /A4t W, RCA-FAT il CSF 1

AUC 4 0.715(95% CI:0. 627 ~0. 802 , Ak Wi

Ji-81.5 HU, AU K 0. 803 , #5454 0. 581 (& 2)

— RCA-FAI

%L

0 ! 1 ! 1 )
0.2 0.4 0.6 0.8 1.0

1-FRE

[ 2. RCA-FAI #iilll CSF # ROC Hi 2%
Figure 2. ROC curve of RCA-FAI predicting CSF

3 9% i

HHT CSF A ELA & AL i & B, iT RE 5 4
JiE BN IS e AR Bl Bk AR AL SE R A
KRG CSF R AR 3h ik ks R A Ak
1 BB B . Mikaeilvand 251150 2% 3@ 32 1/ CSF
BHE T UG E M, & CSF 556006 1Y & A 17
TERYI B & PR O 0L A R 3 5 A 1 16

SR HI X B4 CSF 2 E . ABForsh
7% : WBC FBG . hs-CRP \RCA-FAI J}& & LVEF [%
fIJE: CSF M ek R, KREgTEsL ", &
SES W FE CSF M kA B B35 HEAEH,
WBC Tt BE 45 S WAL R A 7K ST, Bl AH 5840 A
O A5 8 XIS BT, 5 30 ok ok e e Ak i etk 2
JKBE I 1) & J A O, T X 655 BEOIR 2 AR 5§38
CSF 1 & A= WU N, Kalyoncuoglu %5 38 52 437
CSF AYfEle F &, & I hs-CRP | LVEF 55 Ji Ifi B4 &
CSF ByhST fER K 2, CSF 25 50 5 200 U= RS,
I 1 9 T BB B0 LIRS, 1T 5 R 0 =
FThBEwR , Rk LVEF FEME, A5 &8,
IL-6 7KF-55 CSF RGO BAEAM R Z H R 4
Bras e, R &I 1L-6 7KV 5 CSF A 3¢, i LR
PRIATRE S IL-6 05 5 i R LI ] R RE AR i S5 R R
AKX,

CCTA J&—FP 5 it AR FE R | BR B TE 41 Jlé /R
SR BN kS5 F RN D) fig | A4 O L2 ZUMR 25 il 3 3
127 AR VA AR 3 ke 28 B H 5 5 T B A
AR v 8 SR R S | 30 A SR A ML A 5 (1) 12
WA XU DA PPl 92 2 Y R R AT CCTA £
A, SR Bl kAL T 9 5 R A 5 IR ] 4 4
NGB i 3G I, FAL 38, FAL T i 38 5 o I 48
(D RENEZ 461, tho sz i M A 20 9% 0 1 LSRRk R AR AT
PhgE Y BRAERFIEES P FAT 5 iR 3h bk E
B RE RS S IE 1L, B FAT B, 280 B ™ 5, SR
Sl L %) i 7 4 234 ] R 3 3k 5% i) 10 1) T 4
UIfie S 5 5tk 20 ke 9 14 % 88 5 Big I 4L 48] DLR:
S — S A TR B, Wi A Rk R — AR,
T AT AR I A A A I R, A T
Wi o AL AR LTS5 50, 224 1 5 20 27 1) g 5 &% B, ol g
23PN AE & 45 < U] #E— 25 I F O LR il /Y
R EHLFHAE B STE d 40H FAT 55840k 30 bk A
FELARIE 1 G 2R, R B R I 0L 4 400 37 1L 78 79 B )
fig, 1 FAL T 8 S B s 9 B2 i D Re sz i , st ik 3
ik Ji) L %) 9 A 1T RE- B30I 45 9 &7 e T RE DR | AT
SN FAL (7KF-, —I53 81 MACE 5 FAL B AH G
PERFFE AR ), FAT X T30 MACE 09 &4 HA
BRI ARFse s b, CSF 415 1 i 1 %
20 RCA-FAL W3, 22 A Goit 2% X M P4 LAD-
FAL LCX-FAI 22 RIS it22 5 3, il fig & o
RCA (I3 8h J1 2= MIfie5 LAD Fl LCX W], CSF
(1) A Xt A eE bk B ik 1R 5% i 5K, RCA BE 25 %) 3% 5
THREVE Pl 28 B 520 i LAD A1 LCX 1 BE X ifil 37 2%
LB BUBPERAG , 3L FAL 840 R % ABFsT i@
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”—”%‘[25-26 .
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