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Abstract: Objective To evaluate the predictive value of the perivascular fat attenuation index (FAI) based on coro-
nary computed tomography angiography (CCTA) for revascularization in chronic total occlusion (CTO) of coronary ar-
tery. Methods A total of 204 patients with coronary artery total occlusion and treated with percutaneous coronary inter-
vention (PCI) between November 2012 and June 2023 were retrospectively analyzed and divided into the successful
group (n=144) and the unsuccessful group (n=60) according to the outcome of the procedure. The general clinical
data, FAI of the occluded segment,

and the morphological characteristics of CCTA of CTO lesions, including lesion

site [ right coronary artery (RCA), left anterior descending artery (LAD), left circumflex artery (LCX) ], lesion

length, lesion CT value, the volume of calcified plaques in the lesion, the stump morphology of the lesion entrance,
whether the angle of curvature of the lesion was >45°, and whether the lesion was negatively remodeled, were analyzed
and compared between the two groups. Independent factors affecting the revascularization of CTO lesion were screened
by binary Logistic regression analysis, and a conventional model of morphological characteristics and a combined model
of morphological characteristics and FAI were established. The predictive performance of each model was evaluated by
the receiver operating characteristic (ROC) curve. Results The differences in FAI [ (-82.33£10.61)HU vs. (-71.70%
10.91)HU, P<0.001], CT value[ 69.85(55.95, 86.25)HU vs. 58.25(47.00, 72.83)HU, P<0.001],
[20.92(2.25, 52.80) mm’ vs. 5.69 (0.00, 25.75) mm’, P<0.001], and length[23.60( 13.90, 34.50) mm vs. 14.65
(9.43, 19.60) mm, P<0.001 ] of the occluded segment were all statistically significant. The occluded segment length

>23.05 mm, FAI of the occluded segment <-77.50 HU, CT value of the occluded segment >58.15 HU, and negative

calcified volume

remodeling of the occluded vessel were identified as independent predictors of failure of CTO lesion revascularization. A
conventional morphological characteristics model was established by combining the three morphological characteristics
factors, and another model was established by combining the conventional morphological characteristics model with FAI
The combined model demonstrated superior predictive performance for the outcome of revascularization compared to the con-
ventional morphological characteristics model, with AUC being 0.857 and 0.787, respectively, P<0.001. Conclusion The
FAI may serve as a novel predictor of the outcomes of PCI surgery for CTO of the coronary artery. Based on the conven-
tional morphological characteristics, FAI provides a novel approach to predicting the surgical outcomes of CTO patients.
Key words: Coronary computed tomography angiography ; Pericoronary adipose tissue; Fat attenuation index; Chronic

total occlusion; Percutaneous coronary intervention
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FEIR 5 s JE AR, oM T TR H R B 2 25 (T RE B AR R B M PE A o AE R B R IR R AR
PR B BT ISP O FL T T4 ) B RR 5 10900 238 R I 2 A7 20 B EZROEL T, RN EEAL, IF
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Figure 1 FAI measurement diagram
A Transverse section and multiplanar reconstruction of the measured vessel; B: FAI value of occluded segment vessel
was measured as —80.00 HU.
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(I P, IF 2 6 B — 8 bR A% BT 28 2 R AR AR
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ARSI BE B | e i A | BE RO WUBEAE | BRAE
CTO JHZE PCI 2k . BMI Z545-1IF 22 ¥ oGt 1124 5
(P #>0.05), WFE 1,

BE(WE)

Tl TR B IR L ORISR B/ n (%) , M( Py, Pos)

Table 1 Comparison of clinical baseline data between the successful group and unsuccessful group/n( %), M(P,, P;s)
M H A8 AR I (n=60) I (n=144) X/Z P
Bk 51(85.00) 110(76.39) 1.888 0.169
Tk 60(55,69) 64(54,69) -0.568 0.570
1= 1L 43(71.67) 96(66.67) 0.488 0.485
BRI 22(36.67) 54(37.50) 0.013 0.911
1= 1A 18(30.00) 41(28.47) 0.048 0.826
W2 S s 35(58.33) 60(41.67) 4728 0.030
WEAE.C LS ZE 13(21.67) 34(23.61) 0.090 0.764
HEA: CTO 7% PCI 21k 5(8.33) 9(6.25) 0.054 0.816
BMI 25.00(23.63,27.70) 24.60(23.10,27.70) -1.721 0.085
LDL-C/( mmol/L) 2.14(1.76,2.70) 2.34(1.96,2.93) -1.238 0.216
HDL-C/( mmol/L) 1.12(1.05,1.35) 1.09(0.97,1.34) -0.793 0.428
TG/ (mmol/L) 1.51(1.07,1.84) 1.23(0.96,1.90) -1.116 0.265
TC/( mmol/L) 3.64(3.19,4.27) 3.61(3.21,4.22) -0.324 0.746
LVEF/% 60.0(60.0,61.50) 60.0(58.0,62.0) -0.386 0.699
HbAlc/(mmol/L) 6.20(5.90,6.68) 6.10(5.70,6.70) -0.007 0.995
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CT {8 P ZE B I 48 i 45 AL A R | DA 28 B BiE | 1A 98

A5 B0 P E A YRR A L 091 S5 AT B I s T A 22

SHEG =L (P <0.05) . HHHEF CTO i}
B AR R LS FE X (P 1>0.05),
WE2 K 2~3,

F2 NI MKW CCTA S5 FAL SR B /n( %) , M(Pys,Pys) , Xts
Table 2 Comparison of CCTA characteristics and FAI data between the successful group and unsuccessful group/n( %), M( P, ,P,s) , Xts

M EHE bR K (n=60) IIH (n=144) X’z P
CTO i 4.823 0.090

RCA 34(56.67) 62(43.06)

LAD 20(33.33) 51(35.42)

LCX 6(10.00) 31(21.53)
P ZEE FAL/HU -82.33+10.61 -71.70+10.91 -6.393 <0.001
M4 2EB: CT {6/HU 69.85(55.95,86.25) 58.25(47.00,72.83) -3.482 <0.001
SR FY mm’ 20.92(2.25,52.80) 5.69(0.00,25.75) -3.298 <0.001
A1 ZE B /mm 23.60(13.90,34.50) 14.65(9.43,19.60) -4.022 <0.001
i >45° 14(23.33) 16(11.11) 5.044 0.025
P41 2 145 P A 22(36.67) 30(20.83) 5.590 0.018
i P A i 32(53.33) 65(45.14) 1.140 0.286
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C F TSR Mtnea . & RCAGIEHi7 ~65.00 HU

12~27 mm 436 mm? 4.00 mm

B2 M B MR ,73 % ,CCTA /R CTO {i & 7E RCA I
A TN LA 7 R ot 1 ZEL P B T I A R L 5 C A AT JE B FAT J9-65.00 HU
Figure 2 CCTA indicated that the CTO position was near the RCA for a 73-year-old male patient in the successful group
A; Transverse section and multiplanar reconstruction of the vessel; B: Volume rendering of the vessel; C: The FAI of
the occluded segment vessel was measured as —65.00 HU.

RCA

RCAJ A -93.00 HU

10~30 mm 570 mm? 4.00 mm

B3 R R, 71 2 CCTA /R CTO i % /E RCA T
A JIT I A R S R ot T L AT 5 B I A A AR L € A AT E B FAT -93.00 HU,
Figure 3 CCTA indicated that the CTO position was near the RCA for a 71-year-old male patient in the unsuccessful group
A Transverse section and multiplanar reconstruction of the vessel; B: Volume rendering of the vessel; C: The FAI of
the occluded segment vessel was measured as —93.00 HU.

2.3 FFRHNAREY A L R AR TR A P S B R, MR 3
W FIRFTA AR R 25 A Ge it %£3 ZHZ Logistic [IH4MHr
S U S e Logistic [l 047, ZER Table 3 Multivariate Logistic regression analyses
= = — R o “H N
IO R A 2R OR 95%CI P
7N, A ZEBK E (OR=1.055,95%CI:1.022 ~1.089, \lﬁuiﬁ
L P ZE B K 1.055 1.022~1.089 <0.001
P<0.001) JHZEB FAI(OR=0.912,95%CI:0.879 ~ . .
[41 %€ B FAL 0.912 0.879~0.946 <0.001

o 2E P —
0.946, P <0.001) . 4] % Bt CT {H (OR = 1.034, [#1%EE: CT A 1.034 1.014~1.054 <0.001
95%CI:1.014 ~1.054, P<0.001) \ A £ F Ay (OR = bk E 2.551 1.090~5.971 0.031
2.551,95%CI:1.090~5.971,P=0.031) >4 CTO PCI
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HH) AT AL GEIE A8 FRRE ALY Sy 1] 5E
BIR B PHZER: CT (H A S bEd A, BSR4 58
TEA AR A ] ZE B4 FAL, ROC fh £8 43 Hr
7 BRAAREAR A T 2K R AL T A% BB A8 2 R AR
RTINS RE  HL R CTO 4/ A %5 51 AUC 43 5]
7 0.857.0.787 (P<0.001) , RAEFJE 535K 81.7% .
73.3% RS 9K 76.4% 75.7% , WK 4, ROC
SIPTAS R R, P E A B R B AR I I R 23.05 mm,
[A1ZEBE FAT Ayl SLE R —77.50 HU, 1] ZEBL I 45 CT
(B A FRc G FUE 2 58.15 HU, WAL 5,
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Figure 4 ROC curves of the two models for predicting the
outcome of CTO intervention
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Figure 5 Best cut-off values of occlusion length (A), FAI (B) and CT value (C) by ROC analysis
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