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Abstract

Background: Coronary atherosclerosis is one of the most significant diseases in recent years. CCTA can provide
a non-invasive quantitative assessment of coronary atherosclerotic plaque.

Objectives: To describe a novel score with CCTA in assessment of coronary atherosclerotic plaque
characteristics in patients with acute coronary syndrome (ACS).

Methods: We retrospectively analyzed 213 patients from Jun 2012 to Jun 2014. All patients were classified into
four groups: healthy individuals as a control group, unstable angina group (UA), non-ST-segment elevation
myocardial infarction group (NSTEMI) and ST-segment elevation myocardial infarction group (STEMI). Segment
involvement score (SIS), segment stenosis score (SSS) and a novel CCTA score (CCTAs) were calculated,
respectively. All evaluation indicators were analyzed with SPSS 20.0 software. All images were analyzed by two
experienced radiologists, they had no knowledge of clinical or angiographic results.

Results: 1. Significant differences were found among all groups of age (P=0.007), SBP (P=0.013), and males
(P=0.047). 2. Significant differences in SIS, SSS, CCTAs were found between the UA, NSTEMI and STEMI groups
(P=0.00) 3. SBP and CCTAs were found to be independent risk factors of UA (OR=1.042, P=0.008; OR=1.211,
P=0.000, respectively). CCTAs were independent risk factors of Ml (OR=1.77, P=0.000). 4. With healthy group as
control, for group UA, AUC of CCTAs was 0.741. For group MI, AUC of CCTAs was 0.955. The efficiency of

simultaneously identifying cases (i.e., SBP and CCTAs) in group UA was 0.850.

Conclusion: CCTAs are more robust than SIS, SSS scores for the diagnoses of patients with ACS.

Keywords: Acute coronary syndrome; Unstable angina; Myocardial
infarction; Coronary computer tomography angiography; Coronary
angiography

Introduction

Coronary atherosclerosis is one of the most significant diseases in
recent years. Though rates of death attributable to CVD have declined,
the burden of the disease remains high [1]. A large percentage of the
population has never been diagnosed or experienced typical symptoms
of CVDs before MACE [2]. Therefore, the early diagnosis and
treatment of ACS is of the utmost importance, especially the
development of a non-invasive diagnostic test. CCTA can provide a
noninvasive quantitative assessment of total coronary atherosclerotic
burden [3]. In patients with chest pain, CCTA identifies increased risks
for death. More importantly, a negative CCTA indicates an extremely
low risk for death [4]. Multiple studies have shown that coronary
artery stenosis can be identified with high sensitivity and specificity by
CCTA if the image quality is adequate [5]. In CCTA, both plaque
burden and stenosis, particularly in proximal segments, carry
incremental prognostic value. A prognostic score on the basis of these
data can improve risk prediction beyond clinical risk scores [6]. As
well known, ACS involves the rupture of vulnerable plaque. We
hypothesized that CCTA, a non-invasive and accurate examination
method, may be an optimal tool to identify ACS. However, previous

studies have mostly focused on plaque location or burden alone.
Therefore, the aim of this study is to describe a new optimal predictive
score with CCTA for ACS.

Methods

Population

A single medical center analyzed a total of 213 patients from Jun
2012 to Jun 2014, with all patients having underwent CCTA
examination within 48 hours after admission. Patients with proven
ACS or MI were included. Exclusion criteria were defined as: 1. Patient
reported past myocardial infarction or angina, 2. Coronary
revascularization (i.e., PCI, stent, and coronary artery bypass grafting),
3. Renal insufficiency, 4. Allergic to iodine, 5. Bad tolerance to CCTA
examination, and 6. Pregnant women and minors. The study was
approved by the local ethics committee. A detailed medical history was
obtained from EMRs of patients to assess for the presence of: 1.
diabetes mellitus (defined as having a fasting glucose level of >7
mmol/l or the need for insulin or oral hypoglycemic agents); [7] 2.
Dyslipidemia (defined as having a total cholesterol level >5 mmol/l or
treatment with lipid-lowering drugs ;) [8] 3. Hypertension (defined as
having a blood pressure of 140/90 mmHg or the use of
antihypertensive medication); [9] 4. Obesity (having a body mass
index <30 kg/m?); [10] 5. Positive family history of premature CAD
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(defined as the presence of CAD in first-degree relatives younger than
55 (male) or 65 (female) years of age); [11] 6. Smoking (defined as
being a previous (less 1 year) or current smoker).

Scan protocol and image reconstruction

All scans were performed according to SCCT guidelines for the
performance of coronary computed tomographic angiography with a
multidetector CT scanner (256iCT Philips). During the CCTA
angiography acquisition, 60 ml iodinated contrast (370 mgI/mlBayer
Schering Pharmacy, Deutschland) was injected followed by a 45 ml
saline flush. Helical scan data were obtained with retrospective or
prospective electrocardiographic gating. Images were reconstructed
immediately after the completion of the scan in a consistent manner.
Images were reconstructed at 40%, 45%, and 78% of the cardiac cycle.

The optimal phase reconstruction was assessed by a comparison of
different phases, and the phase with the least amount of coronary
artery motion was chosen for analysis. Multiple phases were used for
the image interpretation if minimal coronary artery motion was
different for different arteries. The images were evaluated on transaxial
2-dimensional image stacks (raw data), multiplanar reformations
(MPRs), maximum intensity projections (MIPs), curved multiplanar
reformations (cMPRs), and volume-rendering technique (VRT)
reconstructions reviews.

Two orthogonal, thin, maximal intensity projection cardiocentric
views approximating traditional coronary angiography angles were
used to detect obstructive coronary plaque. Then, arterial segment
stenosis and plaque pattern in the narrowest point of every segment
were scored and recorded. If a coronary artery segment was
uninterpretable, the case was ruled out.

CCTA image analyses

All images were analyzed by two radiologists with experience
interpreting several thousand CCTA scans. They had no knowledge of
any diagnoses and angiographic results. In each coronary artery
segment, coronary atherosclerosis was defined as the presence of tissue
structures>1mm?2 that existed either within the coronary artery lumen
or adjacent to the coronary artery lumen that could be discriminated
from surrounding pericardial tissue, epicardial fat, or the vessel lumen
itself. Coronary artery segments were appropriately identified with the
use of the 15-segment American Heart Association (AHA) model [12].
In the past, several investigators have noted the presence of more than
one vulnerable plaque in patients at risk of cardiovascular events.

However, a more recent series of publications on vulnerability
reiterated the importance of going beyond a vulnerable plaque and
called for the evaluation of the total arterial tree as a whole [13-17]. In
light of these findings, we selected two clinical coronary artery plaque
scores which were simple and easy to apply: 1. segment stenosis score
(SSS); and 2. Segment involvement score (SIS). The two semi-
quantitative measures of coronary plaque burden can be determined
with a high degree of inter-observer agreement, suggesting their
potential role as tools to aid in the consistent assessment of coronary
heart disease [6,18].

Therefore, we used them as tools to aid in assessments of ACS.
Taking into account plaque composition, we also constructed a new
CCTA score based on the SSS. According to the present, generally
adopted criterion [13,19-21], plaque is classified as non-calcified
plaque, mixed plaque and calcified plaque [5]. Additional weighting

factors are assigned to each classification of plaque to reflect the
assumption of less plaque vulnerability of the latter category: 2 to non-
calcified plaques, 1.5 to predominantly non-calcified mixed plaques
and 1 to predominantly calcified plaques [22]. First, the SSS of stenosis
severity per segment were assessed. Segments were graded as normal
(i.e., no stenosis) or with a stenosis level of 1%-29%, 30%-49%,
50%-69%, or >70% by visual semi-quantification, with assignment of
scores of 0, 1, 2, 3, or 4, respectively. Stenosis was not measured when
the vessel diameter was less than 2 mm.

The percent obstruction of coronary artery lumen was based on a
comparison of the luminal diameter of the segment exhibiting
obstruction to the luminal diameter of the most normal-appearing site
immediately proximal to the plaque (Figure 1). SSS was calculated with
a possible total ranging from 0 to 60. SIS was calculated as the total
number of coronary artery segments exhibiting plaque, irrespective of
the degree of luminal stenosis within each segment (0-15 points) [6].
Coronary atherosclerotic lesions were quantified for stenosis by visual
estimation. The impact of luminal plaque was evaluated in terms of the
resultant maximum percentage of diameter stenosis or percentage of
area stenosis [23].

Figure 1: a. SIS=1, SSS=1, CCTAs=1 x 1 x 1=1; b: SIS=1, SSS=1,
CCTAs=1 x 1 x 1=1; c: SIS=2, SSS(CP)=1, SSS(NCP)=2, CCTAs=1
x 1 x 1+1 x 2 x 2=5, SIS=4, S§SS=5, CCTAs=7.5. CP: calcified
plaque, NCP: noncalcified plaque, MP: mixed plaque.

If a plaque was highly calcified, 2-dimensional oblique images were
consulted to minimize the partial volume averaging artifact of calcium.
CCTAs for each patient was calculated as the sum of each SSS
multiplied the weighting factors of plaque composition (calcified
plaque-1, mixed plaque-1.5, non-calcified plaque-2; (Figure 1) and
(Table 1). In addition, the ACC/AHA score from coronary
angiography was recorded. The ACC/AHA score was the sum of all
segment scores (each segment score was calculated as the weighting
factor multiplied by the severity score). Severity scores were assigned
to specific percentage luminal diameter reductions of the coronary
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artery segment: 4 for 90%-100%, 3 for 75%-89%, 2 for 50%-74%, 1 for
10%-49%, and 0 for <10%. The second diagonal branch, the obtuse
marginal, the distal left anterior descending, or the left anterior
descending septal perforators with luminal diameters larger than those

of any other artery included in the ACC/AHA score replaced the artery
with the smallest diameter [24-28]. Two researchers separately
calculated the scores without knowing diagnoses of CAG, and the final
check was made independently by a third researcher.

SIS SSS PLAQUE

Segment (1) Weight (2) -3 Classification (4) Weight (5)
RCA-proximal 1 0: normal calcified 1
RCA-Mid 1 1: <50% mixed 1.5
RCA-Distal 1 2:50%-75% noncalcified 2
PDA 1 3:275% - -
LM 1 - - -
LAD-proximal 1 - - -
LAD-Mid 1 - - -
LAD-Distal 1 - - -
D1 1 - - -
D2 1 - - -
LCX-proximal 1 - - -
LCX-Mid 1 - - -
LCX-Distal 1 - - -
OM1 1 - - -
OoM2 1 - - -

RCA: Right Coronary Artery, PDA: Posterior Descending Artery, LAD: Left Anterior Descending, LCX: Left Circumflex.

Table 1: CCTAs=x [ (1) * (2) * (3) * (4) * (5) ].

Statistical analysis

Patient demographic characteristics were presented as means + SD
or as medians (i.e., interquartile ranges) for continuous variables, and
as proportions (i.e., percentages) for categorical variables. Non-
parametric Mann-Whitney or Kruskal-Wallis tests were used to
compare continuous variables, and the Chi-square test was used to
evaluate differences in frequencies. Correlations between CCTAs and
CAG (ACC/AHA) scores (CAGs), SSS and CAGs were analyzed with
linear correlations. Multivariate analyses (e.g., binary logistic
regression model) were performed to identify independent predictors
of ACS. Receiver-Operating Characteristic (ROC) curve analyses were
used to establish relations between each coronary score of AU and MI.
Statistical comparisons were performed with SPSS 20.0 for Windows.
Comparisons were considered significant for a two-tailed P-value
<0.05.

Results

Baseline information

From 213 patients, 59% were men with an average age of 60 + 10
years (range of 36 to 85 years (Table 2). Significant differences were not

observed between the groups in the following baseline information: 1.
BMI (26 + 2.7 vs. 26.7 + 8.2 vs. 25.8 + 3.5 vs. 25.4 + 3.2; P=0.767), 2.
Diabetes mellitus (20% vs. 28% vs. 21% vs. 36%; P=0.475), 3.
Hyperlipidemia (43% vs. 28% vs. 21% vs. 36%; P=0.100), 4. Family
history (17% vs. 28% vs. 50% vs. 45%; P=0.074), 5. Smoking (26% vs.
27% vs. 46% vs. 45%; P=0.155), hypertension (48% vs. 66% vs. 67% vs.
46%; P=0.062), 6.Heart rate (76 + 7 vs. 74 + 12 vs. 81 + 21 vs. 76 + 13;
P=0.113), 7. DBP (79 + 9 vs. 77 = 11 vs. 76 + 11 vs. 73 + 12; P=0.200).

There were significant differences in age (60 £ 8 vs. 62 + 10 vs. 55 +
14 vs. 59 £ 12; P=0.007), SBP (127 £ 19 vs. 137 + 19 vs. 130 * 15 vs.
130 + 16; P=0.013), and male (56% vs. 54% vs. 84% vs. 88%; P=0.047).
Patients in group UA were significantly older than those in group
NSTEMI (P=0.019).

There were slightly but significantly greater frequencies of males in
group NSTEMI and STEMI than those in control group and group UA;
this may reflect the fact that males are more likely to develop NSTEMI
and STEMI than females. Group UA had the highest SBP among the
four groups (P=0.004).
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Variables UA NSTEMI STEMI TOTAL P
N 89 24 1 213
Age 62 + 10* 55 + 14* 59 +12 60 £ 10 0.007
Male 54% 84% 88% 59% 0.047
BMI 26.7+8.2 258+35 254 +32 26.3+57 0.767
Diabetes 28% 21% 36% 24% 0.475
Hyperlipidemia 28% 21% 36% 34% 0.1
Family history 28% 50% 45% 26% 0.074
Smoking 27% 46% 45% 30% 0.155
Hypertension 66% 67% 46% 58% 0.062
Heart rate 74 £12 81+21 76 +£13 76 +12 0.113
SBP 137 £ 19% 130+ 15 130+ 16 132+ 19 0.013
DBP 77+ 11 76+ 11 73+12 77+£10 0.2

*: group NSTEMI was younger than group UA, P=0.019. $: SBP was higher in group UA than in control group, P=0.004.

Table 2: Baseline information.

Quantitative image analysis in CCTA and CAG

In the final study population of 213 patients, 2,358 coronary
segments were evaluated. CAGs (6.6 + 5.4 vs. 8.3 + 5.2 vs. 6.7 + 4.3;
P=0.557) was not significantly different among the groups. SIS, SSS
were evaluated according to CCTA images of each patient. Then,
CCTAs of the four groups were calculated (i.e., the sum of the SSS
multiplied by plaque composition weight factors). Significant
differences were found among the control, UA and NSTEMI groups.
Furthermore, the scores increased according to group: 1. SIS: 1.6 + 2
vs.3.2+29vs.5.8+33vs.64+3.3(P=0);2.58S:1.4+2vs.52+5.7
vs. 11 £ 6.9 vs. 13.7 £ 9.7 (P=0); and 3. CCTAs: 2.4 + 3.1 vs. 8.4 + 8.8

Logistic regression analysis of group UA and MI

After adjusting for several possible difficult variables with
multivariable logistic regressions (i.e. age, gender, HR, BMI, DBP,
DMs, hypertension, dyslipidaemia, smoking, SIS, SSS etc.) SBP and
CCTAs were identified as independent risk factors of UA (OR=1.042,
P=0.008, 95% CI: 1.011-1.074; OR=1.211, P=0.000, 95% CI:
1.090-1.345, respectively) and CCTAs were independent of the risk
factors of MI (OR=1.77, P=0.000, 95% CI: 1.332-2.352), as indicated by
the Hosmer and Lemeshow tests: P=0.901 and 0.941, respectively
(Tables 4 and 5).

vs. 18.5 + 10 vs. 21.5 + 12.6 (P=0). The three scores in the STEMI | Variables | B S.E. Wals | Sig. Exp(B) | 95% Cl | -
group e?ccgeded Fho.se in the NSTEMI group, but the differences Were | ocoras | 0648 | 0221 | 8583 | 0003 | 1911 | 1239 | 2947
not statistically significant (P=0.997, 0.97, and 0.986), so we combined
groups NSTEMI and STEMI into the MI group for the following | Constant | -4.782 | 8.793 | 0.296 | 0.587 | 0.008 | - -
analysis (Table 3).
Table 4: Group MI.
Variables Control | UA NSTEMI | STEMI TOTAL P
SIS 16+2 32+29|58+33 |64+33|29+3 0 Variables B S.E. Wals Sig. Exp(B) | 95% CI -
TSS 14+2 52+57| 11+£6.9 137 £|47+62 |0 SBP 0.041 0.015 7.116 0.008 1.042 1.011 1.074
9.7
CCTAs 0.191 0.054 | 12.682 0 1.211 1.09 1.345
CCTAs 24+31|84+88|185+10 | 215 &+ 77295 |0
12.6 Constant | 0.959 | 2.809 0.116 0.733 2.608 - -
AHA/ACC | ------ 6.6+54|83+52 |6.7+£43|71+£51 | 0.557
Score Table 5: Group UA.
(N=27) | (N=15) | (N=9) | (N=51)

Table 3: CCTA and CAG score.

ROC of SIS, SSS, CCTAs in UA and MI groups

Using the control group as the ROC control group, the AUCs of SIS,
SSS and CCTAs in the UA group were 0.691, 0.744, and 0.741,
respectively (P=0.000). The optimal cut-off points were 2, 2, and 3,
respectively, and the corresponding sensitivities and specificities were
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62.5%, 71.9%, and 69.7% and 61.8%, 67.4%, and 68.5%. The AUCs of
SIS, SSS and CCTAs in the MI group were 0.878, 0.946, and 0.955,
respectively, and the optimal cut-off points were 4, 5, and 5.5. The
corresponding sensitivities and specificities were 74.3%, 85.7%, and
94.3% and 84.3%, 92.1%, and 86.5%, respectively.

Linear correlation analysis between CCTAs and CAGs

Linear correlation analyses showed that moderate positive
correlations existed between CCTAs and CAGs in the UA (P=0),
NSTEMI (P=0.002) and STEMI (P=0.023) groups. The correlation
coeflicients were 0.739, 0.747 and 0.653, respectively. Strong positive
correlations were also found between CCTAs and SSS in the control,
UA, NSTEMI and STEMI groups (P=0). The correlation coefficients
were 0.965, 0.958, 0.953 and 0.985, respectively. A moderate positive
correlation existed between SSS and CAGs in the UA (P=0), NSTEMI
(P=0.003) and STEMI (P=0.025) groups. The correlation coefficients
were 0.635, 0.714 and 0.731, respectively.

Discussion

In the present study, we observed the predictive value of CCTAs for
patients with ACS, built a novel score of CCTA and conducted a
conventional CHD risk factor analysis for UA.

Predicted values of SIS and SSS

There are a number of non-invasive and invasive imaging
techniques available for the diagnosis of coronary plaque burden,
including invasive coronary angiography (ICA), single-photon
emission computed tomography (SPECT) myocardial perfusion
imaging (MPI), exercise ECG treadmill test (ETT), stress
echocardiography (ECHO) and coronary computed tomography
angiography (CCTA). The sensitivity and specificity of each test is
described in Table 6. ICA plays a central role in the management of
patients with coronary artery disease (CAD) and is currently the
standard for confirming the presence of athermanous coronary
obstructions. However, in addition to its high cost and radiation
exposure, it is not necessary for all patients showing symptoms of CAD
[29,30].

CCTA may also provide accurate and sufficient information about
the presence of extra-luminal plaque and plaque composition not
routinely available using ICA [31-38]. Cardiac CTA shares similar
elements with echocardiography and thoracic radiology in addition to
the properties of ICA [23]. In patients undergoing CCTA, both
atherosclerotic plaque burden and obstructive coronary diseased
particularly in the proximal segments carry incremental prognostic
value beyond clinical risk factors [6]. Hence, CCTA would be a
validated and convenient way for the prediction of ACS. A study of the
ability for CCTA in predicting acute coronary syndrome for
cardiovascular risk models and coronary atherosclerotic plaque
showed that the median number of coronary segments (SIS) with
atherosclerotic plaque was higher in subjects with ACS compared with
those without ACS (8, IQR=4 to 10 vs. 0, IQR=0 to 3; p<0.001) [39].

The results from a multicenter international CONFIRM registry
revealed that the SIS and SSS of CAD by CCTA added an incremental
discriminatory value to identify individuals at risk of death or MI over
models incorporating only clinical CAD risk factors [40]. Our present
results were in accordance with this study. Furthermore, our study
expands on previous literature by confirming that SIS and SSS have
differential diagnostic values in patients with UA and MI, and we also

determined the optimal cut-off value (2, 2 and 4, 5, respectively) of SIS
and SSS for both diseases.

TESE Sensitivity Specificity
Exercise ECG treadmill [41] 68% 7%
Exercise echocardiography treadmill [42] 86% 81%
Dobutamine echocardiography [42] 85% 85%
Exercise nuclear treadmill [43] 87% 73%
Pharmacology nuclear testing [43] 89% 75%
Coronary CT angiography [44] 95% 83%

Table 6: The sensitivity and specificity of each test.

Predictive value of CCTAs

CCTAs include information on the extent, severity and composition
of plaque. With regard to plaque composition, CCTA permits the
assessment of coronary atherosclerotic plaque morphology and
composition in good agreement with intravascular ultrasound [45,46].
We found that non-calcified plaque, with a higher weight factor in
CCTAs, more frequently occurred in UA and NSTEMI groups; this
observation is consistent with previous studies. Non-calcified plaque is
often considered more vulnerable to future ruptures and hence, angina,
acute myocardial infarction and death [19-21,37,47,48].

In the present study, the plaque composition, extent and severity of
stenosis were comprehensively reflected by CCTAs. The score was
statistically significant with CAGs score.

With respect to the prediction of UA and MI, it had a larger area
under the ROC than those of SIS and SSS. However, the sensitivities
and specificities were lower than those in Yuichi’s study, in which ACS
was defined by having coronary artery stenosis > 75%, low-density
plaques, and/or myocardial perfusion defects. The sensitivity and
specificity of MSCT to identify ACS were 95.5% and 88.9%,
respectively [49]. We believe that the high threshold, while improving
the sensitivity and specificity of study, was not suitable for mild-to-
moderate segment stenosis. The recommended threshold of SIS, SSS
and CCTAs were 2, 2, and 3 and 4, 5, and 5.5, respectively, for UA and
MI according to our study.

Chest pains in the multivariable analysis did not change the
predictive power of CCTA; therefore, we ignored chest pains in our
analyses [3,33].

Conclusion

The novel CCTAs for the prediction of ACS is feasible and
convenient. CCTAs are more robust than SIS, SSS scores for the
diagnoses of patients with ACS.

Limitation

1. In our retrospective study, a conventional CT plaque classification
scheme with an average diagnostic accuracy of 61% was used in the
calculation of CCTAs. Its ability to distinguish individual plaques that
may be at higher risk for cardiovascular events was limited
[45,46,50-52]. To date, a new classification of plaque composition (e.g.,
calcified plaque, homogenous plaque, non-napkin-ring signed plaque
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and napkin-ring signed plaque) has been proven to have higher
sensitivity and specificity [22]. We will consider adopting it in a future
study. 2. Several intravascular ultrasound (IVUS) and CCTA studies
have proven to have significantly higher frequencies and greater
degrees of positive remodeling in ACS [53,54]. In following studies, we
will focus on both IVUS and CCTA by using semi-quantitative analysis
software. 3. Coronary calcium scoring (CCS) was not analyzed in our
study. Generally, calcium scoring computer programs identify pixels
exceeding 130 Hounsfield units as a calcium level corresponding to
triggering a non-contrast study [55,56]. Because the dose of contrast
media, the scoring algorithm, the disturbance from moving artifacts,
partial volume effects, and the presence of metal density foreign bodies
vary with scan conditions, CCS often yields inaccurate results [57-59].

In addition, a zero-calcium score does not necessarily guarantee the
absence of significant CAD, even in patients older than 60 years of
Asian ethnicity presenting with chest pain [60]. Thus, we abandoned
CCS. 4. Total coronary occlusion was not separated from high grade
stenosis (= 70%) in our study. To our knowledge, chronic total
occlusion and especially acute occlusion, are caused by ruptured
vulnerable plaques and subsequent thrombosis [61]. A group of
Japanese scholars reported that a 64-slice CT could accurately and
non-invasively evaluate image characteristics in coronary artery
culprit-lesions in ACS subjects but could not differentiate soft plaques
from fibrotic plaques and thrombi generated by plaque rupture [62].

Our focus in this study was not thrombus, but atherosclerosis
plaque. Thus, the total occlusion was classified as high-grade stenosis
(= 70%). 5. In our clinical practice, the use of direct invasive treatment
without CCTA examination in a high-risk patient was unfavorable to
our study. This resulted in significantly smaller sizes of NSTEMI and
STEMI groups than that of the UA group, which affected the veracity
and objectivity of the result.

In conclusion, the assessment of coronary atherosclerosis with
CCTA for the prediction of ACS is feasible and convenient. A novel
CCTA was set up to distinguish the UA group from the control group,
which is a comprehensive, innovative and valuable tool and is more
reliable than SIS, SSS and CAGs for the diagnosis of patients with ACS.
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