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Predictive Value of CCTA Plaque Characteristics for the
Progression and Prognosis of Coronary Artery Stenosis

LI Zhengteng, WANG Min, PAN Dongmei, WANG Xiankai™
Department of Radiology, Jining No.1 People’s Hospital, Jining 272000, China

Abstract: Objective: To investigate the value of qualitative and quantitative plaque characteristics on coronary computed tomography
angiography (CCTA) in predicting coronary stenosis progression and prognosis. Methods: This retrospective study analyzed the data
of66 patients who underwent two CCTA examinations in Jining First People’s Hospital from May 2018 to August 2023. Patients were
categorized into non-progressive and progressive groups. CCTA images were processed with an artificial intelligence software for
plaque analysis, identifying 87 plaques. Analysis parameters included general clinical data; plaque characteristics; stenosis range;
plaque length; CT values and volumes of calcified, non-calcified, and low-density components; total plaque volume; total calcification
score; equivalent mass of calcified plaque; remodeling index; low-density plaque; positive remodeling; “napkin-ring sign;” and
punctate calcification. Prognoses were compared between the progression and non-progression groups and between the vulnerable and
non-vulnerable plaque groups. Results: The progression group had a higher proportion of patients with diabetes and vulnerable plaques
compared to the non-progression group. The calcification score, calcified component volume, proportion of calcified components, and
equivalent mass of calcified plaque in the progression group were lower than those in the non-progression group, whereas punctate
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calcification incidence was higher than that in the non-progression group. Multivariate logistic regression analysis indicated that
diabetes (odds ratio OR = 3.67, 95% confidence interval CI: 1.21 ~ 11.11), vulnerable plaque (OR =3.97, 95% CI: 1.32 ~ 11.94), and
punctate calcification (OR =5.73, 95% CI: 2.03 ~ 16.17) were independent risk factors for stenosis progression, whereas calcification
volume (OR =0.986, 95% CI: 0.976 ~0.997) was an independent protective factor. Survival analysis curve revealed that major
adverse cardiovascular event-free survival rate was significantly lower in the progression group than in the non-progression group and
similarly lower in the vulnerable plaque group than in the non-vulnerable plaque group. Conclusions: Diabetes, vulnerable plaques,
and punctate calcification are independent risk factors for coronary stenosis progression, whereas calcified component volume is an
independent protective factor. The qualitative and quantitative characteristics of plaques on coronary CTA provide a good clinical
value for predicting the progression and prognosis of coronary stenosis.

Keywords: coronary computed tomography angiography; coronary heart disease; plaque progression
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Table 1 Comparison of baseline clinical features between the progressive and non-progressive groups
215 SN RE od
I RARFAIE
TPAEHEE (n=138) WA (n=28) /e P

R (%, Fxs) 55.6+8.2 56.5+7.3 -1.12 0.236
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W 25 (65.8) 15 (53.6)

PR L, %) 1.01 0.227
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N H 21 (55.3) 20 (71.4)

FL L/ (], %) 1.79 0.140
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o H 16 (42.1) 20 (71.4)

BRI (B, %) 5.59 0.017
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I 28 (73.7) 12 (42.9)

IESLL RS 145.6 (13.4, 270.7) 433 (4.6, 101.3) -2.38 0.017
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A 50-year-old man. (a) baseline CCTA demonstrates mild luminal stenosis. (b) CCTA indicates that moderate
lumen stenosis is present after 12 months.The plaque stenosis has progressed by 55.5%, increasing in length by
7.8 mm and in volume by 49.4 mm
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Table 2 Comparison of baseline CT features between the progressive and non-progressive groups
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Fig.2 ROC curves of different parameters predicting the progression of coronary artery disease
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Table 3  Predictive values of different parameters for the progression of coronary artery disease

FEAE it R TR PR P 95% CI S AT e A RS
Bl PRI 0.65 0.069 0.043 0.512~0.781 f 0.579 0.714
VRS R 0.66 0.070 0.031 0.521 ~0.795 H 0.615 0.700
SRR 0.67 0.067 0.018 0.540 ~ 0.804 106.985 0.605 0.821
A S TR 0.65 0.059 0.015 0.537 ~0.768 50.225 0.511 0.850
AL ST 7 E 0.63 0.060 0.042 0.509 ~ 0.745 0.385 0.681 0.575
AL B LS T 0.63 0.060 0.038 0.513 ~0.746 17.345 0.468 0.850
RORESAL 0.67 0.058 0.007 0.554 ~0.782 =l 0.825 0.511

* 4 RHNZEAE Logistic [ A1 HY PR A% 1E J& (K AR S7 5% 0 [A] 3R

Table 4 Stepwise Logistic regression was used to screen independent factors influencing stenosis progression

95% CI
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lower upper
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Fig.3 Kaplan-Meier survival curve assessing the incidence of non-MACEs between the

progressive and non-progressive groups
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