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Predictive value of CT-FFR combined with plaque quantification for reperfusion injury in

patients with myocardial ischemia
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Abstract: Objective To analyze the value of CT-based fractional flow reserve (CT-FFR) combined with plaque quantification
for predicting the reperfusion injury in patients with myocardial ischemia. Methods The clinical data of 126 patients with
coronary heart disease (CHD) who were scheduled for percutaneous coronary intervention (PCI) were retrospectively
analyzed. All patients underwent coronary CT angiography before PCI, and received cardiac magnetic resonance or optical
coherence tomography within 8 d after PCI to assess the reperfusion injury. Those with myocardial microvascular obstruction
(MVO) and/or intramyocardial hemorrhage (IMH) were included in reperfusion injury group, and those without MVO and
IMH were enrolled as non-reperfusion injury group. The baseline data, such as gender, age, etc, and differences in CT-FFR
and plaque quantitative parameters before PCI were compared between two groups. Receiver operating characteristic (ROC)
curve was used to analyze the predictive value of CT-FFR and plaque quantitative parameters for reperfusion injury in CHD
patients. Results The multivessel lesion rate in reperfusion injury group were significantly higher than that in non-
reperfusion injury group (P<0.05), while the rate of TIMI grade 3 flow after PCI was lower than that in non-reperfusion
injury group (P<0.05). The differences between two groups in the minimum lumen area, calcified plaque volume, remodeling
index and eccentricity index were trivial (P>0.05). Compared with non-reperfusion injury group, reperfusion injury group

had lower CT-FFR, but higher degree of stenosis, longer plaque length, larger non-calcified plaque volume and total plaque
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volume (P<0.05). ROC curve analysis showed that CT-FFR, stenosis degree, plaque length, non-calcified plaque volume and
total plaque volume had high predictive value for reperfusion injury in CHD patients (AUC=0.758, 0.943, 0.865, 0.928,
0.891; P<0.05), with the Cut-off values of 0.671, 75.44%, 38.61 mm, 186.08 mm’, and 305.04 mm’, respectively, and the
predictive value of the combination of the 5 items was the highest (AUC=0.999, P<0.05). Conclusion CT-FFR and plaque

quantitative parameters play a role in predicting reperfusion injury in CHD patients, and can provide a reference for the

clinical diagnosis and treatment of CHD.
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AT AP B2 24 A0 PR ZE 51 25T
1.2 NS HEBRFR A

PARRUE : (DR A Ch A R R E T A AR i
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4 HEBRARIE : (1) PCIARFTAT AR IAYT 5 (2) REAE L
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1.3 ARFE

1.3.1 FEIRBEIPKCTA XAt AR T DL BN /R (]
R FERIZE A BRA 7,25 mg, H32025391) 1 mg/kg i K 7
AR, 20 AE 90 YR /min LA R . {11 128 J2H2iE CT AL
(FEE VY]] 5, 85 Definition AS ) , % Lt 71 Ay Rl s
PP (v FH AR BRA ] i 350 mg/mL,
H20000596 ) , & i &t Ik 5 50~70 mL i, 3 5 ek
4.0 mL/s, H1EA 30~50 mL 14 0.9% A= 3R K s 7ETF
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ZHO6F CHD S8 35 P 0 40 ) 00 A0 (B R FH 32 105
TAERHIE (ROC) I Z 3P4l . P<0.05 Fm 5 HA4
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126 9] & b B MVO & (8] IMH 4 54 ], 44
AR R I MVO K IMH # 72 41, i A
PR AL . PR B AR A s R R
W LR, 22 G L (P>0.05) , HAA ] Hedd
P 3 4000 2 22 S AE e A0 3 I 2 v T Al P
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Table 1 Comparison of baseline data between two groups

HLLYERE FRERESAL (n=54)  FEFEERGA (=72) oM P
PG (5], 314 3321 43/29 0.025  0.875
AR (%, %+ ) 57.83+5.60 58.42+5.27 0.605  0.546
W s 451 (%) ] 34(62.96) 41(56.94) 0.200  0.655
Sty [19](%) ]

BB 17(31.48) 20(27.78) 0.204  0.651
T 1ML 31(57.41) 36(50.00) 0.680  0.410
o5 LA 19(35.19) 23(31.94) 0.146  0.703
AR A [ (%) ] 1.844  0.398
e 31(57.41) 40(55.56)

Vi) 5 8(14.81) 6(8.33)

AR Bk 15(27.78) 26(36.11)

Z3ME (%) ] 29(53.70) 25(34.72) 4540  0.033
PCIJ7 TIMI 3 4¢[ (%) ] 48(88.89) 72(100.00) - 0.005"

*: Fisher K4 1%
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P OB EL , 2 57 RG24 3 L (P>0.05) ; FIE T
1073 20 CT-FFRAEIC F A P 41 0 4 (P<0.05) , Bk
AR BEHCK AR B R R K B AR
o T AR FE 0 4 (P<0.05) . W3R 2.
23 CT-FFREEERWREESHII CHD EEF#EE
G FNE S A
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T 0 B A A I A {1 (AUC=0.758.,0.943
0.865.0.928 ., 0.891, P<0.05) , H: Cut-off {f 5 %I Ky
0.671.75.44% . 38.61 mm. 186.08 mm’, 305.04 mm’,
H. 5 T A W0 (8 e 75 (AUC=0.999, P<0.05)., i
FIMAE 1,

MVO f IMH J& PCI AR J& i) 3 B 3407, th 5
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Table 2 Comparison of CT-FFR and plaque quantitative parameters between two groups (Mean+SD)

i H TRREVEB 2 (n=54) e FRRETE S 5 2H (n=72) i PH

CT-FFR{H 0.62+0.10 0.73+0.12 5.595 <0.001
MRAEFREE /% 79.14+3.74 70.02+4.11 12.796 <0.001
e/ VS I 1R /mm? 4.64+0.13 4.97+1.04 1.819 0.071
BEHH E /mm 43.51£5.50 35.10+5.51 8.483 <0.001
AL BEH R B /mm? 121.48+18.95 116.10+20.02 1.526 0.130
RS ABEHAA T /mm? 207.51£19.67 166.83£19.11 11.681 <0.001
PP S AR /mm? 328.99+27.64 282.93+25.74 9.631 <0.001
A HR AL 1.20£0.24 1.13£0.21 1.741 0.084
AR B 0.5120.12 0.44+0.11 1.943 0.054

#3 CT-FFR{ERBIRE &S K3 CHD BE FHETIRGH TN E S 7

Table 3 Predictive value of CT-FFR and plaque quantitative parameters for reperfusion injury in CHD patients

S Cut-off{i RILEE% RSB Y% FARES 4 AUC 95% CI

CT-FFR {H 0.671 77.78 68.06 0.459 0.758 0.675~0.841
BRAETERE 75.44% 85.19 93.06 0.783 0.943 0.904~0.982
BEH 38.61 mm 87.04 76.39 0.634 0.865 0.803~0.927
AR5 L BEH AT 186.08 mm? 87.04 86.11 0.731 0.928 0.882~0.973
B AR 305.04 mm? 81.48 84.72 0.662 0.891 0.833~0.950
ST - 98.15 95.83 0.967 0.999 0.997~1.000
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Figure 1 ROC curves of CT-FFR and plaque quantitative

parameters for predicting reperfusion injury in CHD patients
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