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[ ABSTRACT ] Aim  To explore the feasibility of using machine learning algorithms combined with coronary
computed tomography ( CT) derived perivascular fat attenuation index ( FAI) and plaque information to evaluate myocardial
ischemia in stable coronary heart disease patients. Methods A retrospective analysis was conducted on the clinical
and imaging data of patients who underwent preoperative coronary CT angiography ( CCTA) , invasive coronary angiography
(ICA), and flow reserve fraction (FFR) measurements at Zhongshan Hospital Affiliated to Fudan University from April
2019 to October 2021. 206 patients with stable coronary heart disease were selected.  The semi-automatic plaque
analysis software was used for quantification of plaque and lumen parameters and perivascular FAI measurement, with man-

ual delineation of a 40 mm segment of the coronary artery starting 10 mm from the ostium for perivascular FAI measure-
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ment.  Differences in plaque characteristics, perivascular FAI, and coronary perivascular FAI between stable coronary
heart disease patients with FFR<0. 8 and FFR>0. 8 were compared. = The diagnostic performance of combining perivascu-
lar FAI, coronary perivascular FAI, and plaque features using machine learning algorithms for myocardial ischemia in
stable coronary heart disease patients was evaluated through ROC curves. Results 206 stable coronary heart disease
patients were divided into FFR<0. 8 group (50 cases) and FFR>0.8 group (156 cases). The mean periplaque FAI of
patients with FFR<0. 8 was —69. 28+5. 65 HU, significantly higher than that of patients with FFR>0. 8 at —=80. 10+7. 75
HU (P<0.001).

and Logistic regression models, all of which had an accuracy rate of over 0. 8 in diagnosing myocardial ischemia.

Further analysis was conducted using machine learning models, including XGBoost, random forest,
Among
them, the XGBoost model performed the best with an accuracy of 0. 903, an F1 value of 0. 774, and an AUC of 0. 931, in-
dicating its high effectiveness in diagnosing myocardial ischemia. Conclusion The combination of FAI and machine

learning algorithm XGBoost model is a new method for diagnosing myocardial ischemia, which has better diagnostic value in
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evaluating myocardial ischemia in stable coronary heart disease patients.
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Figure 1. Measurement of FAI
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Table 1. Baseline characteristics of patients

FFR>0.8 #1 FFR<0.8 4

A (n=156) (n=50)
Ry, % 63.1£8.02  62.2+7.27 0.46
B/ H(%)] 113(72.4)  36(72.0) 0.79
/[ (% ) ] 88(56.4)  28(56.0) 0.91
WEPRIR/ [ (% ) ] 31(19.9)  11(22.0) 0.90
Fe g RE /[ 81 (% ) ] 8(5.1) 3(6.0)  0.73
WA/ [ (% ) ] 66(42.3)  21(42.0) 0.96
L/ [ (% ) ] 4(2.6) 2(4.0)  0.63
AR B kIR AE /[ (% ) ]

JERTRESL 103(66.0)  41(82.0) 0.10

)5 38(24.4) 7(14.0)

A AR Bl ik 15(9.6) 2(4.0)

2.2 BIHRAFLE

5 FFR>0. 8 ZHAH It , FFR <0. 8 ZH Bk FATL 1%
I 15. 62% , Fe KT BB A5 223G 0 14. 40% , e KAK
TR A= a1 19. 43% , e/ NE TS T R T B 36. 76%
(¥1P<0.001) , FEBEHAAHHTTTE, 5 FFR>0. 8 ZHAH
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) L AEBE IR 17 1 ) =0. 5
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Figure 3. ROC curve and AUC comparison of machine learning models
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Table 3. Accuracy evaluation of different machine learning diagnostic models for evaluating myocardial ischemia

L7 AUC TR RS e BE PHEETRINAE  BAME TR0 (A Fl
T A AR
PlIEERCS 0.983 0.944 0.961 0.948 0.863 0.976 0.909
AN 0.968 0.903 0.933 0.946 0.803 0.947 0. 860
W AE 0. 869 0.839 1.000 0.654 0.5 0.920 0.667
XGBoost F& 7Y
YIZsE 1.000 0.993 1.000 1.000 1..000 0.990 1.000
WIFgE 0.938 0.874 0.911 0.900 0.811 0.902 0. 848
HIRRNESS 0.931 0.903 0. 800 0.962 0.750 0.926 0.774
Bt AL FR A
PIESS 1.000 0.993 1.000 1.000 1..000 0.990 1.000
IR 0.942 0.851 0.933 0. 885 0.910 0.843 0.917
MR 0.908 0.871 1.000 0.731 0. 667 0.893 0. 800
— FLIEFT CTA 15 I BEHURAIE S5 #0840 A 174k
IR FBKFAIE BE OB AE S, RS T X sk R A
-l S5 VL I E DA IR
SR 3 K 30 B B A 3ok 72 o o B0 & B B
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It Hh,PVAT ST i il 5 20 [ 45 Jes £ 1 S 16, 35
el AL KT B A B2 S Bk RE R AL
EBEREAR TEHR AN TG P 0 I A8 T T JUL 248 B ) 2 5 B PN e
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gzﬁgﬁgg FAT 1R — i Ja 3 ] 0 2 (9 5848 2% RAEFE 5
R A B IR PVAT 4L 251k, T
0 0,02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 TR GRS FELERYBTTE D, Yu 45 R B
FHSHAPE I 37 PR A2 1) 3 BT B e 1Y FALAEL, ik 26 & 3
Bl 4. ETF XGBoost E5 H K ¥ KT T B SHAP & A E SR W 451 — 2, B0 ALSE I 58 2 1 FAT (H

Figure 4. SHAP scatter plot of judgment variables
based on XGBoost model
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PR 2R A2 A, 22 6 (o] U1 T8 T 8 A A K 14 i 2 1
RSB . M ELZ T, XGBoost FlBH AL ZR A2 JE 2 41
Sk AN BB R IE R 45 2R 22 TB) A7 76 4 52 1Y) PR A
KA, IEAE R O R HNR 3

SR AT A — SR R 2 Ak, 5, i T
ISR T B A O [l B BIF 5 1503, AT REAF 7 3k
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