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Background

• Noninvasive evaluation of rupture-prone coronary plaques has been done 

primarily by coronary computed tomography angiography (CTA).

• High risk plaque (HRP) on CTA is implicated as predictive of acute 

coronary events.

• Detailed plaque morphology of each HRP component has not been 

systematically validated against high-resolution imaging modalities.
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Aim

To correlate HRP features on CTA with plaque characteristics on OCT
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Method

PR LAP NRS SC

HRP features
CTA analysis

Positive remodeling (PR)

Low-attenuation plaque (LAP)

Napkin-ring sign (NRS)

Spotty calcification (SC)

OCT analysis

Qualitative analysis: Lipid-rich plaque, thin-cap fibroatheroma (TCFA), 
macrophage, microvessels, cholesterol crystal, and layered plaque

Quantitative analysis: Maximum lipid arc, lipid-index, macrophage grade, 
and %AS JACC Cardiovasc Imaging. 2024 Apr;17(4):382-391.
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Lesion Coregistration between CTA and OCT
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OCT readers were given the exact 

location of each lesion using 

anatomical landmarks (branch and 

ostium).

CTA detected lesions Lesion locations were 

recorded on 

angiography images

JACC Cardiovasc Imaging. 2024 Apr;17(4):382-391.
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Patient background

JACC Cardiovasc Imaging. 2024 Apr;17(4):382-391.



Prevalence of OCT features of plaque vulnerability 

according to CTA-defined HRP features. 
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HRP, high-risk plaque; LAP, low-attenuation plaque; NRS, napkin ring sign; OCT, optical coherence tomography; PR, positive remodeling; SC, spotty 

calcification; TCFA, thin-cap fibroatheroma. * indicates P<.001 vs. Non-HRP. 

PR LAP NRS SC Non-HRP

TCFA 38.1%* 40.3%* 49.4%* 37.0%* 14.0%

Lipid-rich plaque 92.2%* 93.8%* 95.9%* 87.7%* 63.6%

Macrophage 76.5%* 78.6%* 82.9%* 73.7%* 53.2%

Microvessels 56.6%* 53.8%* 58.2%* 58.5%* 34.1%

Cholesterol crystal 37.0%* 40.8%* 48.2%* 35.7%* 18.2%

Layered plaque 58.2%* 55.6%* 62.4%* 57.0%* 36.7%
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All 4 HRP features were associated with TCFA, PR was associated with all 

OCT features of plaque vulnerability, LAP was associated with lipid-rich 

plaque, macrophage, and cholesterol crystals, NRS was associated with 

cholesterol crystals, and SC was associated with microvessels.

JACC Cardiovasc Imaging. 2024 Apr;17(4):382-391.
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HRP, high-risk plaque; OCT, optical coherence tomography; TCFA, thin-cap fibroatheroma.

HRP features ≥2 (n=527)

HRP features =1 (n=240)

Non-HRP (n=308)

TCFA
Lipid-rich

plaque
Macrophage 

OCT findings based on the number of HRP features     
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Cumulative incidence rate of adverse clinical events between patients with untreated HRP 

and those without

Untreated HRP present NoYes

TVR

Yes
No 244 233 201 166 140 125

201 190 170 145 130 109
108
96
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TVR + Cardiac death

Yes
No

No. at risk

244 233 201 166 140 125
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P=0.010 P=0.020
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Summary of results

11

• All HRP features, including PR, LAP, NRS, and SC, were associated with 

a higher prevalence of OCT features of plaque vulnerability. 

• Although the prevalence of OCT features was similar among the 4 HRP 

features, TCFA, lipid-rich plaque and macrophage became more prevalent 

as lesions exhibited more HRP features. 

• HRP in a culprit vessel was associated with a higher incidence of repeat 

revascularization and cardiac death at a 3-year follow-up.
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Coronary CT Angiography Correlation With OCT
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• HRP features on CTA were associated with OCT 

features of plaque vulnerability. 

• Patients with HRP have a higher incidence of major 

cardiac events (TVR + cardiac death).

Acknowledgment: Daisuke Kinoshita, IK Jang, Pts of Tsuchiura Kyodo, MGH
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