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Introduction

Direct noninvasive assessment of the characteristics of coronary 
atherosclerotic plaques is important to improve cardiovascular risk 
stratification and to monitor the course of coronary artery disease. 
Coronary computed tomography angiography (CCTA) has become 
an effective tool for noninvasive evaluation of coronary artery cal-
cium and plaque components.1) 

Using CCTA, atherosclerotic plaques can be divided into calcified 
and non-calcified sub-types based on density measurements. Non-
calcified plaques (NCP) consist of fibrotic, fibro-fatty and necrotic sub-
types. Accurate detection and quantification of atherosclerotic pla-
ques-both calcified and noncalcified-are needed to improve risk st-
ratification and monitor the progression or regression of the disease. 
Compared to calcified plaques (CP), NCPs are associated with in-
creased risk of acute coronary syndromes.

The prevalence of NCP identified by CCTA is not relatively low in 
asymptomatic patients without coronary artery calcium. However, 
clinical risk factors and prognostic significance of NCP in asympto-
matic patients without coronary artery calcium are not well known. 
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In this editorial, we summarized the usefulness of CCTA to evaluate 
the importance of coronary artery calcium and NCP in asymptomat-
ic patients.

Classification of Coronary Atherosclerotic Plaque 
by Coronary Computed Tomography Angiography

The computed attenuation coefficient is displayed as the CT num-
ber relative to the attenuation of water {0 Hounsfield units (HU)} 
and air (-1000 HU). NCP is defined as any clearly discernible struc-
ture that could be assigned to the coronary artery wall with a CT 
density of less than 130 HU but greater than the surrounding con-
nective tissue. CP is defined as any structure with a density of 130 HU 
or more that could be visualized separately from the contrast-en-
hanced coronary lumen. There is strong evidence that the presence 
and extent of CP is independent and incremental to traditional risk 
assessment in predicting cardiovascular events.4) While assessment 
of CP is performed using noncontrast coronary CT imaging, recent 
data indicate that contrast-enhanced data acquisition using ad-
vanced multidetector CT permits the detection of NCP in addition to 
CP in good agreement with intravascular ultrasound.2) 

Clinical Importance of Calcium and Non-Calcified 
Plaques

The total amount of coronary artery calcium is well established 
as a strong predictor of future cardiovascular events. Several stud-
ies have reported the prevalence of NCP to be from about 5% to 
20% in asymptomatic patients without coronary calcium.3-8) In the 
middle-aged predominantly male population of the South Bay He-
art Watch study,3) the absence of coronary calcium deposit evidenc-
ed by a zero coronary artery calcium score (CACS) by CCTA was as-
sociated with a 6% 10-year coronary heart disease (CHD) risk. In 
older men and women of the St. Francis Heart study,4) evidence of 
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zero CACS was associated with a 1% 10-year CHD risk. Cho et al.7) 
evaluated the association between standard risk factors and NCP 
and the prognosis of NCP in middle aged asymptomatic subjects 
with CACS was zero using non-invasive CCTA. Among a total of 
4491 asymptomatic individuals with a CACS of zero, 313 subjects 
(7%) had NCP; age, male gender, diabetes mellitus, hypertension, 
and dyslipidemia were independent predictors of NCP, and there 
was no clinical event after 90 days from index CCTA during a median 
follow-up duration of 22 months in both the NCP group and the 
non-NCP group. The results of the manuscript by Cho et al.7) sug-
gested that traditional risk factors are related to the progression of 
NCP, but this NCP is not associated with the development of future 
cardiovascular events in asymptomatic subjects with a CACS of zero. 

Individuals with a CACS of zero have not yet developed detectable 
calcified coronary plaques, but they may display fatty streaking and 
early stages of plaque along with the presence of obstructive dis-
ease. Although previous studies have indicated that the amount of 
CP is highly related to the overall plaque burden, it represents only 
approximately 20% of the total atherosclerotic plaque burden and 
is thought to be present in the advanced stages of atherosclerosis 
within individual plaques. On the other hand, NCP is considered to 
be a feature of early atherosclerosis. Furthermore, there is growing 
evidence suggesting that NCP may be associated with acute coro-
nary syndrome.8) Yoo et al.9) reported that the prevalence and severi-
ty of NCP were significantly higher in asymptomatic subjects having 
low CACS (men with CACS from 1 to 50 and women from 1 to 10) 
compared with those having a CACS of zero, and cardiac event rates 
were significantly higher in the low CACS group compared with 
those in the zero CACS group (2.6% vs. 0.27%) during a median fol-
low up of 42 months. Aggarwal et al.10) reported that the presence 
of NCP on CCTA was associated with more risk factors, especially 
smoking, obesity, and hypertension, in patients with a CACS of zero. 
Moreover, NCP can result in severe coronary stenosis, and NCP may 
identify patients with late cardiac events in patients with a CACS 
of zero {no events in the no NCP group, 2/54 (3.7%) events in the 
NCP without severe stenosis group (one sudden cardiac death and 
one ventricular tachycardia), and 2/5 (40.0%) patients in the NCP 
with severe stenosis group had revascularization}. A CACS of zero is 
another type of variant of low near-term risk for coronary events. 
However, this does not mean that lesions with a CACS of zero do 
not have coronary atherosclerosis, so we need to determine the 
prevalence and the severity of coronary atherosclerosis including 
NCP in patients with a CACS of zero.

Conclusion

The future risk of developing major adverse cardiac events in pa-

tients with a CACS of zero seems to low, even if the frequency of NCPs 
is too high to be ignored and NCPs are susceptible to rupture re-
sulting in coronary artery thrombosis. Therefore, patients who have 
cardiovascular risk factors and a CACS of zero need to be evaluated 
with large-scaled study for the determination of NCP’s clinical im-
pact on patient outcomes.
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