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Correlation of severity assessment of coronary vascular lesions, patient prognosis and
epicardial adipose tissue volume with coronary heart disease

JI Yumeng', QIN Huiyuan®, LU Xiaohu', LI Ben', WANG Xufeng', LIU Chaoyang', WANG Chufan', WANG Zidun™,
WANG Xiaowei"

'Department of Cardiovascular Surgery ,’Department of Cardiology , the First Affiliated Hospital of Nanjing Medical
University , Nanjing 210029, China

[Abstract] Objective: We intended to explore the significance that epicardial adipose tissue (EAT) could provide in decision -
making on whether the patient should further undergo the coronary angiography when they were suspected of diagnosing coronary artery
disease (CAD based on coronary CT angiography (CCTA). We further analyzed the correlation of epicardial adipose tissue volume
(EATV) and perivascular adipose tissue thickness (PATT) with the severity of coronary vascular disease-SYNTAX score in patients
with coronary atherosclerotic heart disease. We also explored the difference in sensitivity and specificity of EAT combined with
clinically relevant indicators compared to the SYNTAX score alone in predicting the prognosis of patients. Methods: Our research
involved a total of 81 patients with coronary heart disease who underwent coronary CT angiography (CCTA )and coronary angiography

in the First Affiliated Hospital of Nanjing Medical University. The characteristics and treatment of all patients were collected, and
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EATV,PATT, and SYNTAX scores were calculated based on the patients imaging data. All patients were followed up six months after
discharge, and adverse cardiovascular events, including cardiovascular - related death, myocardial infarction, stent reimplantation,
cardiovascular-related disease readmission, stable angina, and unstable angina attacks, were recorded during the follow-up. The logistic
regression model was used to analyze the decision-making significance of EATV for further coronary angiography (CAG) in patients
with suspected coronary heart disease diagnosed by CCTA. We described the association of EATV with SYNTAX scores using person
correlation analysis. We constructed a predictive model for the prognosis of patients with CAD based on EATV and related clinical
indicators. Results: D EATV could improve the positive predictive value of clinical intervention after CAG examination in CCTA
patients suspected of CAD (AUC rise to 0.771 from 0.562). (2 Pearson correlation statistics showed that EATV was positively
correlated with SYNTAX score (r=0.828, P < 0.001) , and the correlation persisted after EAT was standardized for BMI (r=0.774,P <
0.001). ®EATV combined with clinical indicators : gender, LADHU (anterior descending branch adipose tissue Hounsfield unit) , and
LVDd (left ventricular diastolic diameter) could predict the occurrence of cardiovascular events after discharge (AUC=0.775). The
prediction accuracy of this model was higher than that of SYNTAX alone (AUC=0.707). Conclusion: EATV was closely related to

CAD and had guiding significance for clinical decision - making of patients with suspected coronary heart disease on CT. It was

positively correlated with the SYNTAX score and had predictive relevance for the prognosis evaluation of coronary heart disease.
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tissue Hounsfield unit, EATHU ) J& PEA Fii) H: ™5 #2
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PRI O B AR R A B IR T AR MR (A W i
a5 VB BEFE R G I, D s R e AR B
= MRE K84 (body mass index, BMI) /& Il |
W PRI i JI ILAE S5 B AE 5 S 5 2R LS 0 = 4G A
0 op S8 2 T Yl = S [ e v R AR
H IR AR B A5 CAD AHCHE bR 5 SR AR O
T O B RIS E S SR AR N A (left ventricular di-
astolic dimension, LVDd) . &7 Ifil. 43 %% (ejection frac-
tion, EF) .47 &7 5K A 142 (right ventricular diastolic
dimension, RVDd) ZF.0 DI BEEL G . ABFIE & B Befe
PR A 2 (1R 775 :2022-SR-363) , T A7 fE 4 1

R R
1.2 Zik

1.2.1 EAT# &
5T CCTA 1T EATV 5 A fg W5 )5 B (perivas-
cular adipose tissue thickness, PATT) 4 5 g ifi CT 5

(perivascular adipose tissue Hounsfield unit, PATHU)
M, BT A CCTA 94 4 2R F XUIR 22 HE 4 T 4%
(Forchheim A ], 78[# ) , CTHFG I E AT :64.0 mmx
0.6 mm A #5 £ £ 330 ms HLAEHER; 7], 83 ms B#
B 53 380~420 mA B LI L 100~120 kV A HLAL,
FITA FE ARSI A7 Rl SR B A I, T e A P
AU 409, LLEZIE 0.75 mm F AR & 0.4 mm,
AR O LS 5 A 2D B8 E . EAT SE SR04
JR 0 LR T 22 8] 1) HU 7E-50~-150 19 i 5 21 42,
K 2 A 850 M7 PEAY 3144 (cardiac risk assessment
software ) 2k BL EATV, Calcium score assessment soft-
ware ] TIHHRAGACRR ) o SR SR AR & ok 31 141 #5 iE
F1 5301, EATV (EATHU £ iy 144 2856 F & B iCH
B A D« 9T 3G A 3 AL, AE.O & R ok
S, MAS R R 32 (left anterior descending artery, LAD)
B JE N 7 IR Ko CT A, [91J5€ 32 (left circumflex coro-
nary artery, LCX) 45 Ji] 5 7 )& B S CT {8, 47 4R 3
ik ( right coronary artery , RCA )& IR TR JE &
CT{E"" (K1),
1.2.2 SYNTAX##4

CCTA %Ei2 CAD 85 , FEIRIEAT CAG Ko fx ,
BRIEAR Sh Dk i 5 48 B ARTEIZ W O IS A
EARMHLAE | VEHE5 8 10 1A A, 3% BRI 56 B
JE S RAE . ff A SYNTAX E J7 il iz 55
T. H (http://syntaxscore.org/calculator/start.htm ) , 71
B CAD 3% SYNTAX P43, WAk el IR 31 ko 22 7

Artery Lesions Volume/m®  Equiv,Mass/mg  Score
LAD 734.1 160.40 968.40
LCX 86.0 18.77 112.00

338.0 59.88 409.40

Settings Score Type: Agatston equivaient , Threshold : 130 HU (83.3 mg/cm’
CaHA )Mass calibration factor.0.641

A B:3 H35E kM4 LAD \LCX \RCA 45 R IR i JE B2 AT CT {1 ; C~E : LAD \LCX \RCA Il B 5 4b AR Y CT I3t 1T 5 F - e vt i
E1 CCTANZEEATV.EREMEEMMESL

Figure 1 The measurement of EATV , perivascular fat thickness and vessel calcification with CCTA
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CAGIZT FLOZUm TS i fa s R 2R, 11 HT SPSS &
P2 ROC R LLPEAL T AL HE , Pearson AH K 56 14
SEMEAR R e . A5G IE A BB R AT AR
X} Student ¢ 455, 2220 8] Fb il FH PR 2805 2290 #T
P<0.05hEFAG R L,

2 % R

21 BHG RS

72.8% M AL BB R B A EF 39>50% , X
21%4 FEH R , BMI 215 24.56, T & I RETE b
WTEIEEWEN (F 1), SRS E e bRoR
CCTA 5 EATV (134.96+64.36)mm’, LAD 45 JEI G iy
JERE K CTAE A (1.07£0.40) em ., (-95.94£24.16)HU,
LCX 8 & i 197 J52 B 1 CT (B 43124 (0.31+0.15) em
(-85.81+23.15)HU, RCA & Jii] Jig JIi J5- & 1 CT B 43
4 (0.33+0.15) em . (—=80.69+22.22)HU, CAG #&: 1l
78 : SYNTAX 343 4 (21.00+9.18) 43, 52 141 (64.2% )
BE AT AT, 10090 (12.3% ) 4T e IR 3l bk 3
WA 191911(23.5% ) 45 25909697 o
2.2 EATV /£ CAG J& W JR 3 5 ¥ 64 52 A o 4

P CAD IZW FIIRIT 48/, CCTA se R4 R MM
A WAL BEER , A8 E Be 22 50%~70% , F1l 78 K
FREERZE T L) F Y 8141 CCTA £Ei2 CAD Hd ¥
Fe ALY AR T U — 2P T CAGIFAR ™ . Horp
CAG AT O MR T el R Sl ik BB i 1 509%™ 1
IR T I B 62, ik Ty
A ML FEA N 5261, 10 GIEF7 el IR BBk IERT . 1
A CCTA SYNTAX ™5 FH I PR T Fil4 CAG HL5E
TH LI PR AL B e 5 A — 2P, CCTA By A N
64.52% , 55 5 FE R 100% . 1% FH ROC #2843 A T4
CCTA EATV B S 004 Tl CAG J5 174 AR
¥7 Btk sh Wk FE B AR AL B A, 25 7R, CCTA+
EATV i1 8 F 1 #1 (AUC=0.771) /& T CCTA B i

®1 PARMURIEREL TR

Table 1 Baseline characteristics of CAD patients

Il RASAE B
Fn(%)] 59(72.8)
AR, M(Pas, Prs) ] 67.50(56.75,76.00)
BMI(kg/m’,X +5) 24.56 +2.99
(%) 62(76.5)

BEIRI (%) ] 17(21.0)
RIS [n(%) ] 17(21.0)
W AR (1 (%) ] 21(25.9)

ALT[U/L,M(Pss,Pss) |
AST[U/L,M(Pss,Ps) ]

21.90(14.00,34.50)
23.45(18.20,27.90)

TG(mmol/L,x + 5) 1.30+0.72
TC(mmol/L,x +5) 3.70 + 1.21
HDL(mmol/L,x +s) 0.98 +0.21
LDL(mmol/L,x +s) 2.31 +0.97

Glu[ mmol/L., M(Pss, Pss) |
BUN[ mmol/L,M(P»s, P;s) ]
SCr[ mmol/L, M(Pss, Pss) ]
BNP[ pg/mL, M(Pas, Pys) ]
LVDd(mm,x +s)
RVDd(mm,x +s) 34.11 +4.53
LVEF[M (P, Ps) ] 62.70(61.50,64.70)
ALT: 25 UG 2l ; AST : 48 U 58 TG HAh =18 TC . S [
J5 5 HDL: i %% B i 26 11 5 LDL: IR A8 261 5 Glu: A4 BUN: IR
F A SCr: JILEF ; BNP O R AR K LVDd : 26 % #7 5K AR 4% s LVEF :
ZEE SIS EGRVD d: A B EF kR N2

5.11(4.38,5.76)
6.30(5.10,7.28)
72.60(61.00,89.60)
200.00(68.15,648.80)
47.96 +5.79

I ROC £k F AL (AUC=0.562) (K12),
2.3 EATV #2 CAD %8 9% % = 425 648 % M
EATV F1 56 fik 1 5 5 748 ™ 5 f2 B 52 1E A ¢,

1.0 -
0.8
s 06
B
™ 04 -
02 —5- CCTA AUC=0.562 3
—-®- CCTA+EATV AUC=0.770 5
0.0 7, T T T T 1
00 02 04 06 08 10
-5
E2 CCTA.EATVELSTME CCTA BTN CAD £&
I FRFFAI ROC H2k

Figure 2 Receiver operating characteristic curve of the
prognosis prediction of EATV combined with
CCTA or not
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SYNTAX ¥ 43 &5 40 %] EATV %5 H A 41 51 B & Tt
{5 o Pearson AH IR I PRI Lo A OCAE I R 25 5
SYNTAX P43 1E AH OC (1 & : EATV K & 45 i1k
EATV .BMI.LCX 4 Fi A8 7 2 B, 2 A5 e L (r >
0,P<0.05,%2), HPHEATV 5 SYNTAX P05 1E
1 (r=0.828, P < 0.001) , 2 BMI bR ifEAL 5 B EATV
55 SYNTAX P43 52 IE A1 2 (7=0.774, P < 0.001, &
3A) . TARYE SYNTAX PE/M 25 544 CAD 5 0 MK
B (<23 45) R 2 (23~ < 33 43) Al R
34 (=334%) , & SYNTAX 3432 I EATV %5 HiAth
2R T, HA St L (EI3B),
2.4 EATV {2 CAD TR/ P 49 5 78 o 47
BB 6 N H TR, BRE T AAR

O I A 23 151 (28.40% ) , Horr 2 i) 4= [ FE T, 1 451
K 2RO TR AR, 20 0] B EH A O SORAEIR &
YE. HT CAG Y SYNTAX PEAMUI.C B0 & A A~
HESE ROC [RIFRTR, ROC fthZk Rl AUC=0.707,
RELE 66.67% , K55 79.71%., TEIRRM FFabnik
BerES . LVDd \LADHU 3 T BTG F8 A 5 .0 20978 A A
FHOC HAR S HA Gei 248 Fehr, 5 EATV B A
#HET. Logistic [RIEARAR AT COZ000 £ AE (£ 3) ,ROC
il 28 F 1w AL AUC=0.778, 7% 550 )% FEE 53 5 43 )
46.45% .76.47%, LT T SYNTAX PF43 (K 4) .

3 3 8

EAT py T R A fige 361 o o7 B 70 -F o 09 2R B

R2 KRB OFEXEEEZS SYNTAX T4 Pearson tHX £

Table 2 Pearson correlation between risk factors associated with clinical coronary artery disease and SYNTAX score

Pearson #2254/ Pearson & R £/

SIS ES Point-biserial #1362 % PfE fal N3 Point-biserial #H3¢ Rk PE
EATV 0.828 <0.001 DM 0.070° 0.451
FRUEL EATV 0.774 <0.001 LDL 0.056 0.462
N 0.304 <0.001 TC 0.031 0.683
BMI 0.290 <0.001 alcohol 0.033 0.719
LCX & JAI BRI 0.205 0.008 C RN EH -0.032 0.724
HP 0.190° 0.044 LCA CT1{H 0.024 0.753
LAD 45 JE R i 5 1 0.125 0.105 RCA CT{H -0.022 0.775
TG 0.111 0.149 HDL -0.020 0.794
RCA & JA R IR 0.090 0.246 smoke 0.004" 0.966
LADHU -0.061 0.428

*: Point-biserial FHCZ 4L ; fa 6 IR A2 AH ek 2 S KBRS
A 50 | r=0.828 50 r=0.774
& 40 ‘ P<0.001 « 40 <0001
5230 5230
é 20 220
10 s 10
0- ’ T T T 1 0 T T T 1
0 100 200 300 400 1. 1.6 1.8 2.0 2.0
EAT EAT/BMI
B 400
=
2
5 =

70

¥

i+ W

WieH Fhdst,"P < 0.05,"P<0.01,
B3 EATV E#rEH EATV 5 Syntax iE5 10 XM 2 #7805 B (A) & Syntax #E43K . H H 5 EATV Eir{k EATV HI3%&i£

ER%itE (B)

Figure 3 Scatter plot of EATV and syntax score (A) and histogram of EATYV for low ,medium and high syntax groups(B)
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Table 3 Logistic regression that predicts angina attack

K2 OR 95%Cl P
5] 2.755 0.780~0.973 0.116
LVDd 0.085 0.731~0.986 0.032
LADHU 0.980 0.980~0.954 0.136
EATV 1.104 1.003~1.124 0.012

A 1.0

0.8

b 0.6
E

™ 0.4

0.2
AUC=0.707

0 02 04 06 08 10
14552

AUC=0.778

04 : : : : .

00 02 04 06 08 10
1455

4 SYNTAX(A)#1EATV EX & Il K5 4% (B) Fit il CAD

BEBIMDRFERERIROC i 2k
Figure 4 ROC curves of SYNTAX (A), EATV combined
clinical indicators (B) for predicting post-hospi-

tal angina attack

2EYIRe S 5 e O 0 A e, BEAERFY R BTN
WA 5 L2 EATV R] BE SO I 0% 1 1 7 fa B A
KM EATV A EATHU 5 IR s ks 28 s AT
— 1) T A SO A (R BORE FRE S B 43 5l oy
0.728.0.809) %',

Bifi #5 MSCT $2A8 2 HAR ) & S Fns: Je 1 —
FhCA  PEE ARk A T B, F Iz T CAD
i A F2 W, JU A U R R Tz . (B H
I CCTA DA TR 2l iope 7 72 B2 A TH S gk 4 =1
DIRETERY , PEAL 45 5 1 B e bk sl kA e ple 25 R i 5
OB AR EEASSOE US>, JEF i, T
] OB E GO IIEE ARSI R R A i —
A FHTFPEA s AU LB R S B >

Nt R CCTA TE I PR R SRS 4 W e
B A {H, 5 AT 51 A CCTA o ) fE o 45 1F 35 #x 0
EATV .EATHU 4§ , DA T 52 35 Jik 2l ik e )2 R g
MY 5E LR A L B, EATV F8 bR AN A B 42
= 1012 CCTA 5 A8 1 0T R A — 2k, 1
T X 20.8% , #2278 CCTABE G EAVT A B T i B
YRR B 07 28 HH T BE R CAG HEAT 1ML 38 Bl eIk 3
FkE R AN A5 00 B8, e MR IG T O SE A
R BUR IR RS )R o

EAT 556 R 51 [k JC A I 18] B, P e i P - s A
5243 W 9 NE R 7 A1 2 6 (interleukin 6,11-6) \ FAAZ%
4} #4 4k 2 F 1 (monocyte chemotactic protein 1,
MCP-1) . #1b [N T 4& 2 (C-C motif chemokine 2,
CCL2)Z 5k shBkk i b i ke . IRAE IR %R
B BERZSR EATV 38K, 540175 5 A 7 (hypoxia-
inducible factor 1-alpha, HIF 1) | i S8 AL 9 B3 5
W) I 32 1R (peroxisome proliferator-activated recep-
tor gamma, PPARy) % 338 S T+, A B EAT 7] fiE
3 3 AR A N VORI BT RE P BUm AR A . BFE S
G SR EATV AR CCTA KA ) — A DI REMERFIEAH
N EATV/AFRS LU E REWSAR I S B 5 ZR AT A 2
JER AR I K B2 BMIBR AL B EATV AR IH 5
Jek K I A7 2 ™ R E B DR A G (,=0.774, P <
0.001) , #2/R bR Ak EATV 2 it 37 T 1 Ji £ 52 Ik e 7
fER R R, REEE 6D H VISR, BRE
i JH EATV Al RFE B4 53]\ LVDd . LADHU R %5 1fi
T b U0 0 B4 KA, DT FE 0 SR B R EATV A2
NI RERFIEAE 2 5 S IR Bl K o5 A A8 Al R 2R 5
U A ) SR (AL

EATV 5 CAD R # ], 4 CT&E2 CAD 4
i BRI R S5 S TR Bl Ik 7% SYNTAX AT
SRIERRIE X CAD R PTAl T8 A Ui HAT 00 32 SO
B
(&% 30k ]
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