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Abstract: Objective To investigate the combined value of coronary computed tomography angiography (CCTA) indicators and
perivascular fat attenuation index (FAI) in predicting hemodynamically significant coronary artery disease. Methods We
retrospectively analyzed the data of patients undergoing CCTA in Chinese PLA General Hospital from 2017 to 2019, who were
also examined for fractional flow reserve (FFR) with invasive coronary angiography within one month before inclusion. The
CCTA indicators at the vascular level were measured, including plaque distribution, coronary artery calcification score, lesion
length, maximum diameter stenosis, maximum area stenosis (MAS), total plaque burden (TPB), perivascular FAI, and CT-FFR
based on machine learning. Lesion-specific hemodynamically significant coronary artery disease was diagnosed for an
invasive FFR<0.8. Results A total of 99 patients with 124 involved coronary arteries were included in this analysis. At the
vascular level, according to the results of invasive FFR, coronary artery calcification score, maximum diameter stenosis, MAS
and the total plaque burden were significantly higher in patents with a FFR<0.8 than in those with a FFR>0.8; the perivascular
FAI (P<0.01) and CT-FFR (P<0.01) also differed significantly between the two groups. The AUC of MAS combined with
perivascular FAI was 0.818, which was not significantly different from that of CT-FFR (P=0.076). Conclusion The combination
of MAS and perivascular FAI has good diagnostic performance in predicting hemodynamically significant coronary stenosis,

which is comparable with that of CT-FFR.
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Tab.2 Imaging characteristics at the vascular level

®1 BEMRHEY

Tab.1 General information of the patients

Characteristics Value
Patients 99
Age (years) 61.6+5.5
Gender (n, %) 65 (65.7)
BMI (kg/m?) 25.443.2
Risk factor
Hypertension 63 (63.6)
Diabetes 34 (34.3)
Hyperlipidemia 44 (44.4)
Current smoking 29(29.3)
Serum index
Total cholesterol (mmol/L) 4.240.8
Triglyceride (mmol/L) 0.94 (0.81, 2.52)
HDL-C (mmol/L) 1.1£0.3
LDL-C (mmol/L) 2.01 (1.60, 3.16)
Lipoprotein a (mmol/L) 15.2 (10.0, 37.7)
CRP (mg/L) 0.38+0.28
Homocysteine (umol/L) 16.7£7.6
Glucose (mmol/L) 6.5+2.6
Glycosylated hemoglobin (%) 5.8(5.6,6.3)

Total CACS 97.0 (14.5,151.7)
HDL-C: High-density lipoprotein; LDL-C: Low-density lipoprotein;

CACS: Coronary artery calcification score.

ZH 1 CACS .MDS . MAS F1 TPB . # i T FFR>0.8 21
(P<0.01)., 5/ FAI{E FFR<0.8 21 & T FFR>0.8 41
(P<0.01) , CT-FFR 1 FFR<0.8 £ %It T- FFR>0.8 41
(P<0.01), M P RIS K BETC B B G2 57 (P=
0.075,%2).

1E LR 2 logistic 1] U5, XJ 7 IfiL & 1) CACS.,
MAS . TPB Fl5e il FATSE48 1R, 5 I 50 12 5 5 A AR
Kl ; ZH & logistic [71)H 78 ,MAS(OR:1.130,1.035~
1.233,P=0.006) Fl7£ /& FAI(OR:1.152,1.075~1.235,P<
0.0 1) RIS 127 55 S, T R 2 (3R 3) o

Characteristics Overall (n=124) FFR<0.8 (n=37) FFR>0.8 (n=87) P
Lesions distribution (1, %)

LAD 89 (71.8) 32 (86.5) 57 (65.5) 0.018

LCX 10 (8.1) 1(2.7) 9(10.3) 0.279

RCA 25(20.2) 4(10.8) 21(24.1) 0.091
CACS/vessel 43.3(2.4,168.2) 85.8(6.8,234.1) 42.5 (0.6, 110.2) 0.024
Lesion length (mm) 24.8+10.7 27.8+12.8 23.549.5 0.075
MDS (%) 59.6£10.0 63.8+9.9 57.6+£9.5 0.003
MAS (%) 67.9+9.5 73.3+9.4 65.5+8.7 0.000
TPB (%) 54.7£12.3 58.2+11.3 53.1£12.5 0.042
Perivascular FAI(HU) -78.4+8.8 -73.349.5 -80.6£7.5 0.000
CT-FFR 0.83+0.06 0.77+0.04 0.86+0.04 0.000
Invasive FFR 0.83+0.10 0.71+0.09 0.87+0.04 0.000

LAD: Left anterior descending; LCX: Left circumflex artery; RCA: Right coronary artery; MDS: Maximum diameter stenosis;

MAS: Maximum area stenosis; TPB: Total plaque burden; FAI: Fat attenuation index; CT-FFR: Fractional flow reserve.
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Tab.3 Univariate and multivariate logistic regression analysis of the predictors of hemodynamic abnormality

Univariable Multivariable
Indicators
OR 95% CI P OR 95% CI P
CACS/vessel 1.003 1.001-1.006 0.013* 1.003 0.999-1.007 0.110
MAS 1.1.6 1.051-1.163 0.000* 1.130 1.063-1.201 0.000
TPB 1.037 1.001-1.074 0.045% 1.040 0.990-1.093 0.117
Perivascular FAI 1.112 1.055-1.171 0.000* 1.142 1.065-1.226 0.000
R4 B EFIEMEILRE N F 7 E T HAS R
Tab.4 Diagnostic performance of coronary imaging indicators for hemodynamic abnormality
Indicators Accuracy Sensitivity Specitivity PPV NPV Cut-oft AUC (95% CI)
CACS/vessel 69.35 48.65 78.16 48.6 78.2 1114 0.628 (0.537-0.713)
Lesion length 70.16 29.73 87.36 50.0 74.5 34.56 0.588 (0.496-0.676)
MDS 66.13 79.41 56.76 45.8 85.7 59.18 0.675 (0.578-0.762)
MAS 77.42 72.97 79.31 60.0 87.3 69.23 0.764 (0.679-0.835)
TPB 67.74 50.00 7237 432 71.5 58.56 0.601 (0.503-0.694)
Perivascular FAI 73.39 59.46 80.46 56.4 82.4 -74.26 0.723 (0.636-0.800)
CT-FFR 81.45 97.30 74.71 62.1 98.5 0.83 0.909 (0.844-0.953)
MAS+Perivascular FAI 81.45 75.68 83.91 66.7 89.0 0.32 0.818 (0.738-0.881)
23 B RMRBEH I F IATE SR B ) F I T @ e 100

BBTRE
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Fig.1 Comparison of diagnostic performance of CCTA
indicators and perivascular FAI for hemodynamic
abnormality. MAS vs. perivascular FAIL
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Fig.3 A representative case showing the prediction of coronary hemodynamic abnormality using CCTA indicators. A: A 70-year-old
female patient presented with severe stenosis of the proximal LAD segment (CAD-RADS: 4A). B: The FAI value was -63.16 HU based on
CCTAimages. C-E: The MAS was 83.3%. F: CT-FER of the distal stenosis was 0.75. G: The invasive FFR was 0.73.
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