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Background: We aim to evaluate the relationship between quantitative plaque characteristics detected by
dual-source computed tomography angiography (DSCTA) and myocardial ischemia as assessed by single
photon emission computed tomography myocardial perfusion imaging (SPECT-MPI).

Methods: In this study, 460 consecutive patients with suspected coronary artery disease (CAD) underwent
DSCTA and stress/rest SPECT-MPI, and 179 patients with coronary artery plaques were quantitatively
analyzed. Quantitative coronary artery plaque measurements including total plaque volume, the volume of
non-calcified plaque, calcified plaque volume, low-density noncalcified plaque volume, total plaque burden,
calcified plaque burden, non-calcified plaque burden, low-density non-calcified plaque (LDNCP) burden,
remodeling index, plaque length, maximum diameter stenosis were provided by the automated software
(Release 5.6.5, Circle Cardiovascular Imaging, Canada). Univariate and multivariate logistic regression
analysis was performed to assess the correlation between quantitative plaque characteristics and myocardial
ischemia to determine if plaque characteristics were independent of clinical risk factors and significant CAD.
Results: One hundred and seventy-nine patients (65% males) with suspected-CAD, undergoing DSCTA
and stress/rest SPECT-MPI and single vessel ischemia were considered. There were significant correlations
between quantitative assessment of plaque features and myocardial ischemia with details as follow: total
plaque volume [25.2 (17.8-37.8) vs. 15.6 (10.3-24.9) mm’, P<0.001], calcified plaque volume (1.6+7.1 vs.
2.3+6.4 mm’, P=0.019), non-calcified plaque volume [23.6 (16.6-35.9) vs. 14.6 (10.3-22.8) mm’, P<0.001)],
LDNCP volume [4.9 (2.1-8.2) vs. 2.2 (1.0-5.5) mm’, P=0.003], total plaque burden (47.6%x17.1% uvs.
36.2%=17.3%, P=0.002), calcified plaque burden (1.5%=5.5% vs. 2.9%+6.9%, P=0.014), non-calcified plaque
burden (46.1%=18.8% vs. 33.3%=16.4%, P=0.001), LDNCP burden [12.3% (6.4-17.7) vs. 3.3% (1.6-5.3),
P<0.001], remodeling index [1.2 (1.1-1.4) vs. 1.0 (1.1-1.2), P<0.001], plaque length [4.0 (3.2-6.1) vs. 3.3
(2.8-3.8) mm, P=0.009], maximum diameter stenosis [18.1% (10.0-52.9) vs. 12.9% (6.5-18.5), P=0.011].
In a multivariate analysis, low-density noncalcified plaque burden (OR 1.33; 95% CI, 1.16-1.53, P<0.001)
remained a significant predictor of myocardial ischemia after adjusting for stenosis >50% and gender. The
area under curve (AUC) of the model containing LDNCP burden, stenosis >50% and gender was 0.875 (95%
CI, 0.812-0.938), which was significantly better than the model with stenosis >50% and gender (AUC 0.729;
95% CI, 0.633-0.825).

Conclusions: Quantitative plaque characteristics detected by DSCTA are independently correlated with
the incidence of myocardial ischemia by SPECT-MPI in patients with suspected CAD.
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Introduction

Coronary computed tomography angiography (CCTA)
is a non-invasive modality that allows the simultaneous
visualization of coronary artery disease (CAD) (1). Recent
developments in dual-source coronary computed tomography
angiography (DSCTA) and post-processing algorithms have
made semi-quantitative plaque characterization sufficiently
reproducible for clinical purposes (2,3).

It has been recently demonstrated that certain quantitative
and qualitative plaque features detected by CCTA are
associated with the acute coronary syndrome (ACS) and
adverse future cardiovascular events (2-6). Furthermore,
DSCTA provides detailed anatomical information about
the coronary artery and stenosis, and it is often used
to evaluate patients with a low to intermediate pretest
probability of CAD (6). However, the Rule Out Myocardial
Infarction/Ischemia Using Computer Assisted Tomography
I (ROMICAT I) trial demonstrated that the presence of
stenosis >50% had limited diagnostic value for ACS as only
46% of patients who had obstructive CAD by CCTA had
matching single-photon emission computed tomography
(SPECT) perfusion abnormalities during stress testing (7-10).
In addition to coronary artery stenosis, other parameters of
the atherosclerotic plaque, including lesion length, plaque
composition, and plaque location, are all significantly
associated with myocardial ischemia (11,12). Despite these
associations, these parameters have yet to be systematically
evaluated in clinical practice. The evaluation of CAD is
based mainly on coronary artery calcium scoring and visual
evaluation of the stenosis. A more detailed evaluation and
characterization of coronary artery plaque using DSCTA
may improve diagnostic efficiency. However, the quantitative
analysis of a large amount of coronary CTA data is time
intensive and is subject to inter-observer variations. Recent
progress in CT image post-processing software enables
automatic quantitative analysis of the coronary artery stenosis,
degree, and the plaque features, which in turn improves the
accuracy and repeatability of the diagnosis (13,14). Prior
studies have shown that basic plaque characteristics (plaque
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extent and composition) could increase the performance and
specificity of CCTA in the detection of ischemia (15-18).
Since more vulnerable plaque characteristic can be provided
with the development on advance automatic plaque analysis
software (19-28), we aim to unveil the relationship between
various plaque features measured by advanced quantitative
plaque analysis software using DSCTA and ischemia detected
by stress/rest gated-myocardial perfusion imaging (MPI).
Therefore, a comprehensive analysis of plaque features
concerning the corresponding myocardial ischemic changes
was performed, which is believed to add further information
to the existing literature.

Methods
Study population

Consecutive patients undergoing DSCTA and stress/rest
gated SPECT-MPI scans for the assessment of suspected
CAD between 03/2013 and 03/2017 were included in the
present investigation. Exclusion criteria included a history
of coronary artery bypass graft surgery, stent placement,
atrial fibrillation, prior myocardial infarction, as well as
severe liver and kidney dysfunction.

DSCTA

All patients underwent either retrospectively ECG-
gated or prospectively ECG-triggered protocols using a
Somatom Definition 128-slice dual-source CT (Definition,
Siemens Medical Solutions, Forchheim, Germany).
Intravenous contrast (iopromide, 370 mg of iodine/mL;
Ultravist 370, Schering, Berlin, Germany) was used in
biphasic injection protocol. This gave a spatial resolution
of 0.3x0.3x0.3 mm by injecting a test bolus of 10 mL
contrast followed by a saline flush of 50 mL, both at a flow
rate of 6 mL/s. Before scanning, breathing instructions
were given, and the electrodes were placed precisely to
ensure reliable ECG-triggering. p-blockers (25-75 mg
metoprolol) were administrated orally 1 h before
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the examination in patients with heart rate >80 bpm.
The effective current was 200 mA (ECG-dependent
dose modulation technique was applied, full dose during
the R-R interval of 40-70%), tube voltage was 120 kVp,
reconstruction slice thickness =0.6 mm, reconstructed slice
interval =0.5 mm and rotation time =280 ms. The pitch
varied between 0.2 and 0.5 depending on heart rate and
patient size. A non-contrast cardiac CT was first performed
between the diaphragm and 2 cm below the carina. The
contrast agent (60-70 mL, 6.0 mL/s) was injected into a
median cubital vein followed by 50 mL of saline solution
via a dual channel high power injector. Bolus tracking
was performed in the descending aorta (ROI) with an
attenuation threshold of 90 HU. The optimal diastolic and
systolic phases were determined automatically.

Quantitative CCTA analysis

All images were reconstructed, transferred, and quantitatively
analyzed using cardiovascular post-processing software
(Release 5.6.5, Circle Cardiovascular Imaging; Canada).
This software is capable of characterizing and quantifying
3D features, including the volume, burden, distribution,
and composition of plaques. Two readers (X Yuan and T
Liu), each with at least 5 years of experience in coronary
CTA performed the quantitative plaque measurements
in consensus. The coronary artery branches [left anterior
descending (LAD), left circumflex (LCX) and right
coronary artery (RCA) and their branches] were determined
manually by the cardiovascular and the centerlines were
adjusted manually when necessary. The software allows
automatic, quantitative assessment of the degree of
stenosis at each cross-section of the vessel. Also, the plaque
constitution was quantitatively assessed at the proximal and
distal ends of the maximum stenosis (parameters included
volume and burden of the total, calcified, and non-calcified
plaque; volume and burden of low-density non-calcified
plaque (LDNCP), diameter stenosis; remodeling index, and
lesion length). The severity of stenosis was quantified and
divided into 4 categories: 0%= no stenosis, 1-49%= mild
stenosis, 50-70%=moderate stenosis, and >70%= severe
stenosis. The LDNCP was defined as a non-calcified plaque
less than 30 HU. The burden of the plaque was defined
as plaque volume multiplied by 100 per vessel volume.
The maximal stenosis was assessed by calculating the ratio
between minimum lumen diameter and the average value of
lumen diameter in and out of the stenosis. The remodeling
index is defined as the ratio of the maximum vessel diameter
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to a standard reference vessel diameter. The lesion length
(mm) was defined as the distance between proximal-to-
distal ends of the plaque at the centerline. The proximal and
distal cross-sections (green lines) were determined by two
radiologists with at least 5 years’ experience on cardiac CT
to mark the starting and ending positions of the plaque.

Adenosine triphosphate (ATP) stress/rest gated MPI

All patients underwent an ATP stress/rest *""Tc-MIBI-
gated MPIL. The images were acquired on a dual-head
gamma camera a [SymbiaT2, Siemens Medical, Germany,
3/8"Nal(T1)-detector].All cameras were equipped with low-
energy, high-resolution collimators. A 20% window was
used with a 140-keV energy peak of technetium-99m, and
data were stored in a 64x64 matrix. The patient was in the
supine position. Baseline ECG was recorded before the
experiments. A double venous pathway was established, one
for the injection of ATP and the other for the injection of
99m’Te-MIBI. Using an intravenous tracer pump, ATP was
injected at 0.16 mg/(kg-min) at a constant speed for 5 min.
After 3 min, 99mTe-MIBI (10 mCi) was injected from the
other pathway for 20 min while the ATP was continuously
administered for another 2 min. At 20 min, the patient was
provided with 250 g high-fat food or 500 g whole milk and
required to drink plenty of water with moderate activity
to promote liver radioactivity removal. At 1-hour post-
injection, the cardiac images were collected from the right
anterior oblique 45° to the left posterior oblique 45° planes
(5.6°/view, 25-30 sec/view, with a total of 32 frames) using a
64x64 matrix.

ATP stress/rest gated-MPI analysis

All images were analyzed and evaluated by two radiologists
qualitatively with at least 5 years’ experience and certified
for ECT technique in consensus (Figure 1). On a per-
vessel basis, the presence of ischemia was assessed visually
by radiologists in each corresponding vascular territory.
Ischemia in the anterior wall and septum area was referred
to the LAD supply territories. Ischemia in the lateral
wall was referred to as the LCX supply territories, while
the ischemia in the posterior-inferior wall indicated the
localization in the RCA territories.

Statistical analysis

Statistical analysis was performed using commercially

qims.amegroups.com  Quant Imaging Med Surg 2019;9(4):711-721



714 Liu et al. Quantitative plaque features using DSCTA predict myocardial ischemia by SPECT-MPI

ROC curve
1.0 Source of the
curve
—Model 1
0.8 ~——Model 2 .
Reference line
> 0.6+
=
.‘%
C
o)
@ 0.4+
0.2+
Model 1 ROC area: 0.729
Model 2 ROC area: 0.875
0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
Figure 1 Comparison of AUCs of ROC curve for Model 2 (using

LDNCP burden measured at maximal stenosis point, male and a
stenosis >50%; shown in green) and Model 1 (using gender and
stenosis >50%; shown in blue). AUC, area under curve; ROC,
receiver operating characteristic; LDNCP, low-density non-

calcified plaque.

Patients with SPECT and DSCTA
(n=460)

Excluded 19 patients with myocardial bridge
»| Excluded 138 pts with more than 2 vessel plaque
Excluded 122 pts without any plaque

Y

Patients with single vessel plaque
(n=181)

> 2 patients with insufficient image quality

Y

Study population
(n=179)

Figure 2 Inclusion and exclusion criteria for the patient population.

available statistical software (SPSS; v22.0; SPSS Inc.,
Chicago, IL, USA). Continuous data are expressed as a
mean + standard deviation, median, and quartile difference.
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Independent sample Student’s z-tests were used for
between-group comparisons of continuous variables. For
non-normally distributed data, a Wilcoxon signed-rank
test was used. Categorical data were analyzed using a chi-
square test and Fisher’s exact test. The receiver operating
characteristic (ROC) curve, based on logistic regression
analysis with adjusted gender and stenosis degree >50%
as predictor variables, was used to evaluate the predictive
value of plaque features for myocardial ischemia. Based
on the logistic regression equation, a common predictive
factor was calculated, and two models were established
to predict myocardial ischemia. In the model 1, we used
gender and stenosis >50%, and in model 2 we used gender,
stenosis >50%, and LDNCP burden. The area under the
ROC curve (AUC) was used to evaluate two models and to
compare the predictive efficacy of each variable. The tests
were run two-tailed, and the threshold of significance was
P<0.05.

Results
Study population

Of the 460 patients originally included in the present study,
19 patients were excluded from the final analysis due to the
presence of the myocardial bridge, 122 and 138 patients
were excluded due to the absence of coronary plaque and
multi-vessel plaque respectively. Data for two patients were
excluded due to insufficient coronary CTA image quality.
Therefore, the study included a total of 179 patients (65%
males) (Figure 2). The clinical characteristics and the
presence of myocardial ischemia of the patients are provided
in Tible 1. There were more male patients in the myocardial
ischemic group. However, the age and risk stratification
were not significantly different between ischemic and non-
ischemic groups.

Quantitative plaque assessment

A total of 533 coronary arteries in 179 patients with a
single-vessel plaque were evaluated; among which, the
quantitative features of plaques at the maximum diameter
of stenosis were compared between the patients with and
without myocardial ischemia (7zble 2). Total plaque volume
[25.2 (17.8-37.8) vs. 15.6 (10.3-24.9) mm’, P<0.001],
calcified plaque volume (1.6+7.1 vs. 2.3+6.4 mm’, P=0.019),
non-calcified plaque volume [23.6 (16.6-35.9) vs. 14.6
(10.3-22.8) mm’, P<0.001], LDNCP volume [4.9 (2.1-8.2)
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Table 1 Patient characteristics
Patients characteristic Ischemic (N=53) Non-ischemic (N=126) P value
Age (years) 60.3+11.5 65.2+6.6 0.313
Male, n (%) 38 (71.7) 21 (16.7) 0.007
Cardiovascular risk factors, n (%)
Hypertension 28 (52.8) 63 (50.0) 0.895
Abnormal blood lipids 29 (54.7) 63 (50.0) 0.826
Diabetes 12 (22.6) 0(0.0) 0.192
Past or current smoking 20 (37.7) 0(0.0) 0.064
Number of cardiovascular risk factors, n (%) 0.581
Oor1 24 (45.3) 4 (66.7)
2o0r3 27 (50.9) 2(33.9)
4 2 (3.8 0(0.0)
SD, standard deviation.
Table 2 The quantitative plaque features of ischemic or non-ischemic group measured at the maximal stenosis point
Plaque features Ischemic (77 vessels) Non-ischemic (460 vessels) P value
Volume of plaque (mm?®)
Total 25.2 (17.8-37.8) 15.6 (10.3-24.9) <0.001
CP 1.6+7.1 2.3+6.4 0.019
NCP 23.6 (16.6-35.9) 14.6 (10.3-22.8) <0.001
LDNCP 4.9(2.1-8.2) 2.2 (1.0-5.5) 0.003
Burden of plaque (%)
Total 47.6+17.1 36.2+17.3 0.002
CP 1.545.5 2.9+6.9 0.014
NCP 46.1+18.8 33.3+x16.4 0.001
LDNCP 12.3 (6.4-17.7) 3.3 (1.6-5.3) <0.001
Remodeling index 1.2(1.1-1.4) 1.0(1.1-1.2) <0.001
Length of plaque 4.0 (3.2-6.1) 3.3 (2.8-3.8) 0.009
Percent stenosis (%) 18.1 (10.0-52.9) 12.9 (6.5-18.5) 0.011

IQR, interquartile range; SD, standard deviation.

vs. 2.2 (1.0-5.5) mm’, P=0.003], total plaque burden
(47.6%+17.1% vs. 36.2%=x17.3%, P=0.002), calcified
plaque burden (1.5%+5.5% vs. 2.9%+6.9%, P=0.014), non-
calcified plaque burden (46.1%+18.8% vs. 33.3%=16.4%,
P=0.001), LDNCP burden [12.3% (6.4-17.7) vs. 3.3%
(1.6-5.3), P<0.001], remodeling index [1.2 (1.1-1.4) vs.
1.0 (1.1-1.2), P<0.001], plaque length [4.0 (3.2-6.1) vs. 3.3
(2.8-3.8) mm, P=0.009], maximum diameter stenosis [18.1%
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(10.0-52.9) vs. 12.9% (6.5-18.5), P=0.011] were associated
with myocardial ischemia (Figure 3).

Analysis of the quantitative plaque features with predictive
value for myocardial ischemia assessment

Using univariate logistic regression, LDNCP burden
measured at the maximal lumen stenosis (OR 1.35; 95% CI,
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Figure 3 Scheme of quantitative plaque analysis. (A,B) Surface reconstruction images of LAD; (C,D) quantitative plaque features. Panel

A shows software view for quantification of absolute volumes for non-calcified plaque (red overlay) and calcified plaque (yellow overlay).

Plaque burden for these components is then calculated, defined as the plaque volume normalized to the vessel volume; (D) illustrates

contrast density difference measure in cross-section; (E) SPECT shows a large reversible cardiac perfusion defect in the left anterior, septal,

and apical wall, which suggested mild hypoperfusion in this area. LAD, left anterior descending.

1.19-1.54, P<0.001), male (OR 3.61; 95% CI, 1.55-8.42,
P=0.002) and stenosis degree >50% (OR 14.06; 95%
CI, 1.81-109.01, P=0.001) were significant predictors of
myocardial ischemia, while age and cardiovascular risk
factor were not.

We further analyzed the predictive value of LDNCP
burden. Using multivariate logistic regression analysis,
LDNCP burden remained a significant predictor for
myocardial ischemic after adjusting for stenosis >50% and
gender (OR 1.33; 95% CI, 1.159-1.529, P<0.001). On
the ROC curve, the AUC determined for Model 1 (using
LDNCP burden, male and a stenosis >250%) and Model
2 (using male and a stenosis >50%) was 0.875 (95% CI,
0.812-0.938) and 0.729 (95% CI, 0.633-0.825), respectively
(Table 3). The AUC results indicated that Model 2 was
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superior to Model 1 (Figure I).

Discussion

These results suggest that quantitative plaque features
(including volume and burden of total plaque, calcified
plaque, NCP, and LDNCP, as well as the degree of stenosis,
remodeling index, and lesion length) are associated with
the incidence of myocardial ischemia in suspected CAD
patients. The burden of LDNCP was a significant predictor
of myocardial ischemia, independent of gender (male) and
stenosis >50%.

This study included a patient population that underwent
consecutive coronary CTA and ATP stress-rest gated MPI
tests with only one vessel disease. The average stenosis of
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Table 3 Unadjusted and adjusted associations between quantitative coronary CTA measurements and the presence of ischemia by SPECT MPI

Unadjusted OR

Model 1 Model 2

Independent variables P value

(95% Cl) Adjusted OR (95% Cl) P value Adjusted OR (95% Cl) P value
Total plaque volume 1.05 (1.02-1.09) <0.001 1.04 (0.99-1.10) 0.003
CP volume 0.99 (0.93-1.04) 0.019 0.95 (0.87-1.03) 0.637
NCP volume 1.07 (1.02-1.12) <0.001 1.05 (0.99-1.10) 0.002
LDNCP volume (<30 HU) 1.17 (1.04-1.31) 0.003 1.10 (0.96-1.26) 0.004
Total plaque burden 1.04 (1.01-1.06) <0.001 0.99 (0.95-1.04) 0.002
CP burden 0.96 (0.90-1.03) 0.014 1.02 (0.94-1.11) 0.247
NCP burden 1.04 (1.01-1.06) 0.001 1.00 (0.90-1.09) 0.001
LDNCP burden 1.35(1.19-1.54) <0.001 1.43 (1.19-1.71) <0.001
Remodeling index 1.38 (1.23-1.55) <0.001 1.25 (1.10-1.41) <0.001 1.23 (1.08-1.39) 0.001
Plaque length 1.38 (1.23-1.55) <0.001 1.14 (0.81-1.62) 0.006 1.09 (0.76-1.57) 0.006
Diameter stenosis* 1.41 (1.23-1.61) <0.001 1.00 (0.97-1.04) 0.0020 1.02 (0.99-1.05) 0.002

', per 1 mm?® increase. CP, calcium plaque; NCP, non-calcium plaque; LDNCP, low density non-calcium plague; HU, Hounsfield units; OR,

odds ratio; Cl, confidence interval.

the patients is 16.6%. The results of the two tests were
evaluated independently. The patient cohort was considered
a low to intermediate CAD risk population. This is distinct
from a previous investigation in which the relationship
between coronary artery plaque and ischemia was
investigated in CAD patients, especially when the invasive
test was conducted (28).

It is well known that results from coronary CTA are
not always indicative of myocardial ischemia (28-31).
Schuijf et al. reported that of 114 patients that underwent
coronary CTA and MPI Only 50% of patients with an
abnormal coronary CTA (>50% luminal narrowing) had an
abnormal MPI, while 15% of patients who had no stenosis
by coronary CTA showed abnormal myocardial perfusion.
This inconsistency was also observed in the comparison
between MPI and invasive coronary angiography (29).

Previous studies have demonstrated that atherosclerotic
plaque characteristics improved the ability to discriminate
ischemia by coronary CTA (30,31). Shmilovich er al.
explored whether the presence of known features of
vulnerable plaque on coronary CTA (low attenuation plaque
content, positive remodeling, and spotty calcification) was
associated with myocardial hypoperfusion in 49 patients.
Their results demonstrated that the presence of low
attenuation plaque and positive remodeling in severely
stenotic plaques shown on a coronary CTA is strongly
predictive of myocardial hypoperfusion (28). Diaz-Zamudio
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et al. also reported that quantitative plaque features obtained
from coronary CTA are associated with ischemia by MPI
independent of stenosis (32). LDNCP burden and contrast
density (CD) difference are associated with ischemia in
stenosis degrees of 30-69% and >70%, respectively. Gaur
et al. conducted CTA and FFR study and found Plaque
assessment and FFRCT provide improved discrimination
of ischemia compared with stenosis assessment alone (31).
Diaz-Zamudio ez al. evaluated the relationship between
multiple quantitative plaque measurements from
contrary CTA and hemodynamic significance by using
invasive fractional flow reserve (FFR) in 56 patients (33).
Automatic quantification of the total, non-calcified,
and low-attenuation non-calcified plaque burden
substantially improves the determination of lesion-specific
hemodynamic significance. In a large multicenter study,
254 patients underwent coronary CTA before invasive FFR
measurements. Low-density NCP and FFRCT yielded
significant diagnostic improvement (34). Compared with
FFR, MPI provided a less direct evaluation of ischemia,
especially in hypoperfused microvessels. However, MPI is
noninvasive, which is preferred over FFR for the evaluation
in patients at low-mid risk of CAD.

Our study further presents an insight into how different
quantitative plaque features measured from CCTA
alone such as LDNCP and novel markers can be used.
Specifically, a larger volume and burden of plaque, more
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severe lumen stenosis, higher remodeling index, and
longer lesion lengths indicate a high incidence of CAD.
These quantitative plaque characteristics of coronary CTA
significantly improved the diagnosis of myocardial ischemia.
The plaque with a lipid-rich necrotic core is vulnerable
to rupture and is a major cause of myocardial infarction
and sudden cardiac death (34). We found that LDNCP (a
coronary CTA-derived parameter equivalent to the necrotic
core) is significantly associated with myocardial ischemia,
which suggests that the presence of lipid-rich plaque, with
its subsequent rupture, is a factor for the poor prognosis
of myocardial ischemic patients. However, this conclusion
requires further evaluation.

In this investigation, the gender and the extent of
plaque constitutions were not explicitly investigated.
However, in the prospective, multi-center Providing
Regional Observations to Study Predictors of Events in the
Coronary Tree (PROSPECT) study, a total of 697 patients
(24% female) with ACSs underwent quantitative coronary
angiography and radiofrequency intravascular ultrasound
examinations. This study validates the notion that lesions
in female have less plaque rupture and the plaque has a
less necrotic core when compared with male. Other plaque
features, like smaller plaque volume, may explain the similar
incidence of adverse cardiac events in males. Nevertheless,
it needs to be evaluated in more detail in future studies.

Given the growing body of evidence, it seems likely
that quantitative analysis of plaque features has promising
clinical applications for treatment planning aimed at
restoring the microcirculation in the ischemic myocardium.
However, plaque features are often analyzed manually,
which hampers its wide application. In this study, we utilized
automated methods for plaque analysis, and therefore
improved its potential for clinical use. Further investigations
with a greater sample size are needed to validate its clinical
application and significance in therapeutic decision making.

Our study was a retrospective including 460 patients
underwent both DSCTA and stress SPECT from one
center and an overall referral bias could be present with
patients undergoing SPECT. We excluded patients with
double- and triple-vessel plaques so that the results may not
be affected by balanced ischemia and imprecise definition
of vascular regions in MPI. However, the normal threshold
value for coronary CTA quantitative plaque analysis was not
established, and coronary CTA quantitative plaque analysis
is still labor intensive. Therefore, the automatic, machine
learning quantitative analysis software should be developed
further to improve the coronary CTA evaluation efficiency
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and repeatability.

Conclusions

Quantitative plaque features derived from coronary CTA
are independent predictors of the myocardial ischemia
detected by stress/rest gated MPI examination. To diagnose
myocardial ischemia in suspected CAD patients, LDNCP
burden is a significant predictor of myocardial ischemia,
which is independent of significant stenosis and gender.
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