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Abstract: [ Objective] The fractional flow reserve (FFR) computed from coronary computed tomographic (CT) angio-
grams makes it possible to noninvasively assess coronary artery disease, but the impact of plaque on FFR derived from
computed tomography angiography (CTA) is still unknown. The study used invasive FFR as the reference standard to ana-
lyze the impact of plaque on coronary computed tomography angiography (CCTA) —based quantitative flow ratio (CT-
QFR).[Methods] The retrospective study included 108 patients with suspected coronary heart disease (CHD) who under-
went both CCTA and FFR within 60 days. CCTA images were analyzed by the software. We obtained the CT-QFR of target
vessels, perfomed the quantitative and qualitative analyses on target vascular plaques, including total plaque volume
(TPV) , plaque burden, calcified plaque volume (CPV), fibrous plaque volume (FPV), lipid plaque volume (LPV),
and the presence or absence of high—risk plaque.[Results] According to the difference between CT-QFR and FFR at blood
vessel level, 137 target vessels of 108 patients were divided into the overestimated group (difference>0.03, n=29), ref-
erence group (—0.03<difference<0.03, n=288) and underestimated group (difference<<—0.03, n=20). The underestimat-
ed group (14.81mm”*) presented higher LPV than overestimated group (1.97mm’, P < 0.05). There was a negative correla-
tion between LPV and the difference (P<0.05).[ Conclusions] When CT-QFR is used to estimate hemodynamics of coro-
nary artery stenosis, the presence of lipid plaque may underestimate the virtual FFR.
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A: Coronary angiography shows an intermediate LAD lesion. B:
Shows the CT-QFR ’s virtual calculation. C: Shows the reconstruction
of the plaquein the coronary tree. D: shows the transverse section of the
lesion.
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Fig.1 A representative example of CT-QFR calculation

and automatic plaque characterization using software on
CCTA
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Table 1 Baseline data of patients in the three groups

Vessel(n=137) Overestimation (n=29)  Reference (n=88)  Underestimation (n=20) F/H P
Patient characteristics

Age 62.0+8.9 63.82+9.06 65.15+8.82 0.781 0.460
Male 22(75.9%) 62(70.5%) 14(70.0%) 0.167 0.847
Diabetes 11(37.9%) 33(37.5%) 8(40.0%) 0.021 0.979
Hypertension 20(69.0%) 54(61.2%) 8(40.0%) 2.206 0.114
Hyperlipidemia 11(37.9%) 36(40.9%) 8(40.0%) 0.039 0.961
Smoking 8(27.6%) 37(42.0%) 7(35.0%) 2.009 0.366
Plaque parameters

MDS/% 37.19£9.09 37.88+9.22 40.03+11.98 1.227 0.296
MAS/% 59.73+12.03 60.57+12.06 62.69+17.15 1.066 0.349
PB 59.30+21.77 65.93+17.45 68.62+14.94 1.948 0.147
TPV/mm? 124.11+116.30 178.93+142.72 160.58+117.66 1.830 0.164
CPV/mm® 13.66(1.03~51.19) 27.23(7.09~70.24) 0.92(0~30.70) 6.422 0.04
FPV/mm’ 81.65(20.14~108.97)  92.59(44.55~155.34) 94.15(50.15~125.06) 3.487 0.175
LPV/mm’ 1.97(0.14~13.58) 9.23(1.86~21.98) 14.81(5.61~57.57) 9.361 0.009
High-risk plaque 3(10.3%) 11(12.5%) 2(10.0%) 0.517 0.598

Data are presented as mean = SD or n (%) or M(P 25~P75) , patient characteristics are presented at vessel level, and for patients who have

more than one vessel enrolled, results were reported separately. MDS% , maximum diameter stenosis rate derived from CCTA; MAS% , maximum

area stenosis rate derived from CCTA; PB: plaque burden; TPV : total plaque volume; CPV: calcific plaque volume; FPV : fibrous plaque

volume; LPV: lipidic plaque volume.
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Table 2 Single factor regression analysis of the difference

Parameter Estimate 95%C1 P
MDS% -0.000 3 -0.001, 0.000 3 0.260 0
MAS% -0.000 2 -0.0006, 0.000 2 0.341
PB -0.000 3 -0.0006, 0 0.097"
TPV/100 (mm?) -0.004 -0.008, 0.001 0.132"
CPV/100 (mm*) 0.003 -0.008,0.008 0.947
FPV/100 (mm?) -0.008 -0.016, 0.002 0.102"
LPV/100 (mm?) -0.041 -0.063, 0.019 <0.05"
High-risk plaque -0.002 -0.022, 0.017 0.803

Y"P<0.2; MDS% : percentage of diameters stenosis; MAS% : percentage of area stenosis; PB: plaque burden; TPV: total plaque volume;

CPV: calcified plaque volume; FPV: fibrous plaque volume; LPV: lipid plaque volume.

®3 SELMEBEPARYR

Table 3 Multiple linear model regression coefficient table

Parameter b S, b’ ' P

Constant 0.014 0.012 = 1.167 0.245
PB -0.000 4 0 -0.002 -0.190 0.985
TPV/100(mm?) 0.002 0.004 2 0.077 0.504 0.615
FPV/100(mm?) -0.004 0.007 9 ~0.078 -0.535 0.593
LPV/100(mm?*) -0.042 0.013 ~0.309 -3.179 0.002

PB: plaque burden; FPV: fibrotic plaque volume; LPV : lipid plaque volume.
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