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Abstract

Objectives: Cardiovascular diseases are the most critical causes of mortality in the modern world.
Additionally, most acute coronary events result from sudden thrombosis leading to atherosclerotic
plaque rupture. Computerized tomography (CT) angiography can identify the characteristics and
guantity of plaques. This study investigated the relationship between plague and moderate coronary
stenosis.

Methods: This study was a retrospective diagnostic study comprising 91 patients who had been referred to
CT angiography at Afshar Hospital in Yazd City, Iran, from 2017 to 2018 and undergone coronary
angiography CT while bearing moderate coronary artery stenosis. Using the CT report, location, plaque
density, the extent of stenosis, and vein involved were all extracted and recorded. The patients were
followed up for one year from the time of the CT scan using the MACE questionnaire. Ultimately, data was
analyzed using SPSS software version 22 through Chi-square, Fisher's exact test, and t-test.

Results: The results revealed the mean age of the patients to be 62.76+1.08 years; 39 (42.9%) women
and 52 (57.1%) men. Based on the obtained results, the most common involved vessel, location of
stenosis in CT angiography, and plate density included the left anterior descending artery with 75.8%,
the middle part of the left anterior descending artery with 29.7%, mixed density with 54.9% and one
segment with 62.6% frequency. Also, according to the significant adverse cardiac event (MACE)
guestionnaire results, the frequency distribution of cardiovascular events in the studied patients did not
exhibit any evidence of cardiovascular events in the patients' one-year follow-up.

Conclusions: There was no evidence of cardiovascular events in the patients with moderate coronary
artery stenosis during a 1-year follow-up.
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Abbreviations

CAD: Coronary artery disease

CT-Scan: Computerized tomography Scan
ACS: Acute coronary syndrome

LAD: Left anterior descending artery
LCX: Left circumflex artery

RCA: Right coronary artery

MACE: Major adverse cardiac event
CCTA: Coronary CT angiography
CAD-RADS: Coronary Artery Disease Reporting
and Data System

Introduction

Coronary artery disease (CAD) is the most

common cause of mortality in developed

countries [1, 2]. CAD is one of the most
common diseases in human societies, thus killing
thousands of people annually. Therefore,
treatment and control of the disease impose
enormous costs on individuals and communities
[3, 4]. Additionally, because of the high
prevalence and morbidity associated with CAD, it
is one of the most pressing health issues in Iran
[5]. CAD refers to stenosis or whole/part of CAD
following spasmodic atherosclerosis or the
presence of the clot. As for this condition, the
infected artery cannot provide the nutritional
needs of the myocardial muscle to oxygen,
resulting in angina and myocardial infarction [6].
In 2003, CAD was identified as the leading cause
of death worldwide, affecting more than 7 million
lives. The disease can affect people at any age;
however, it is more prevalent at an early age
hence tripling the risk by rising every decade.
CAD affects men more than women. It has been
shown that 60% of cardiovascular diseases occur
in south Asia, thereby involving some 20% of the
world's population [7]. The incidence rate of
acute myocardial infarction and sudden death has
been epidemiologically investigated and varies
based on the risk factors such as age, sex and race
at individual levels, and based on the countries,
geographic regions, and social classes at
demographic levels and over time CAD triggers
mortality, morbidity, and disability in the Iranian
population, contributing to almost 50% of the
problem annually. The mortality rate due to CAD
is reducing in developed countries. However,
there is evidence that the disease is increasing in
Iran, so its rate has escalated between 20% and
45%. It seems that changes in lifestyle like high
consumption of processed foods and saturated fats,
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low levels of physical activity, and increasing the
prevalence of obesity and type 2 diabetes are the
contributing factors leading to a progressive
increment in the prevalence of risk factors for
cardiovascular diseases in developed countries.
Research conducted on the adult population of
Tehran demonstrates a high prevalence of risk factors
for cardiovascular diseases, especially hypertension
and high levels of total cholesterol. In Iran, the
Ministry of Health official statistics show that 33 to
39.3% of deaths occur annually due to cardiovascular
diseases. Myocardial infarction characterizes 19.5%
of the prevalence of cardiovascular diseases in Iran
[8,9].

CAD is a chronic process initiated from a young age
and progresses gradually. Known risk factors for this
disease include high blood pressure, smoking,
diabetes, sedation, obesity, high blood cholesterol,
high triglycerides, alcohol indulgence, genetic
predisposition, age, and sex [10-12]. Chest pain is the
most common symptom of CAD occurring due to the
narrowing of the cardiovascular vessels.  Other
symptoms of CAD include shortness of breath,
weakness, nausea, and increased heart rate
[13].Echocardiography can be beneficial for CAD
diagnosis. For people who do not project a particular
sign, echocardiography, cardiac imaging, and
advanced non-invasive imaging is recommended
[14]. CT angiography is an imaging method used to
image arterial and venous vessels in the body. CT
angiography is used to detect the number of arteries.
In this method, the contrast is injected at high speed
into the vessel and then the CT-scan device scans
from the desired imaging area [15]. Coronary CT
angiography (CCTA) is used to evaluate cardiac
vessels. In addition to studying coronary artery
disease, studying the stent, reviewing the open state
or package of stents, and studying atherosclerotic
diseases are used [16]. Studies have shown that
CCTA has a diagnostic value of angiography in
diagnosing CAD and vessel involvement [17].
Therefore, this study investigates the relationship
between plaque and moderate coronary stenosis and
plaque characteristics with cardiovascular events
using CT angiography in the patients referred to the
CT angiography department of Afshar Hospital in
Yazd, Iran.

Materials and Methods

This retrospective  diagnostic  research  was
conducted in Afshar Cardiovascular Hospital in
Yazd City, Iran. The study included all patients with
suspected CAD in 2017 to 2018 who had been
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referred to the CT angiography of Afshar Hospital
and had undertaken the CT angiography of coronary
arteries and atherosclerotic plaque diagnosed with
stenosis medium. In this study, the researchers
referred to the reception of the CT angiography
section and extracted the following information
from the CT report: the place of stenosis, vessel
involved left anterior descending artery (LAD), left
circumflex artery (LCX), and right coronary artery
(RCA), plaque density (calcified, non-calcified,
mixed), number of segments involved (1,2,3),
remodeling, family history of cardiovascular
disease, diabetes, blood pressure, dyslipidemia,
cigarette smoking, and angiography after CT
angiography. All patients were followed up for a
year. MACE questionnaire covered five areas of
death, myocardial infarction, angioplasty, reagent
surgery vascular transplantation, and hospitalization
to cardiac contact.

SPSS software version 22 was used to analyze the
data. Descriptive statistics provided the frequency,
mean, and standard deviations of variables.
Inferrential statistics included Chi-square, Fisher's
exact test and t-test. In all cases, p-value <0.05 was
considered as a meaningful level. Inclusion criteria
included all patients referred to the CT angiography
section from 2017 to 2018 about whom CT
angiography involved coronary arteries; these
patients suffered from moderate coronary artery
stenosis. Patients identified with any history of
cancer and malignancies, unsuccessful angiopolism,
or diseases augmenting blood coagulation
(antiphospholipid syndrome, hyperhomocysteinemia,
lupus) were excluded from the study. This research
was carried out by obtaining permission from the
Ethics Committee of Shahid Sadoughi University of
Medical Sciences with code 1400199263. The study
was carried out with full and informed consent of
patients by completing consent forms. In this study,
except for the patient's secrets predicated on the
Helsinki treaty, they were assured that their
information would remain confidential.

Results

In this study, 91 patients with a mean age of 62.76
+ 1.08, i.e., the minimum age of 38 and the
maximum of 84 years were studied. The results of
our study on the distribution of sex in the patients
indicated 39 patients (42.9%) as female and 52
(57.1%) as male. The results concerning the
frequency distribution of cardiovascular events using
the MACE questionnaire demonstrated no evidence
of major cardiovascular events, including death,
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myocardial infarction, angioplasty, open-heart
surgery/vascular transplantation, and
hospitalization due to cardiac disease during
one-year follow-up of the patients. The findings
on the frequency distribution of the involved
vessels also projected that in 69 (75.8%)
patients, the involved vessel is LAD; in 13
(14.3%), itis LCX and in 9 (9.9%) it is RCA.
The results on the frequency distribution of
stenosis in CT angiography represented conflict
being at the middle part of the LAD in 27
(29.7%) patients. Detailed information about the
frequency distribution of stenosis is shown in
Table 1.

Regarding the distribution of plague density in
patients, the results revealed density of the
mixture in 50 (54.9%) of the patients (Table2).

Table 1. Frequency distribution of stenosis in
patients examined

Place of conflict Abundance Percentage

PROXIMAL PART LAD 25 27.5
DISTAL PART LCX 3 3.3
OM1LCX 2 2.2
PROXIMAL PART RCA 5 55
MID PART RCA 4 4.4
DISTAL PART RCA 1 11
MID PART LAD 27 29.7
DISTAL PART LAD 5 55
RAMUS INTER LAD 2 2.2
D1 LAD 7 7.7
D2 LAD 3 3.3
PROXIMAL LCX 7 7.7
Total 91 100

* LAD: Left anterior descending artery, LCX: Left
circumflex artery, OM1: first obtuse marginal artery

Table 2. Distribution of plaque density in patients

examined
Plaque density Abundance Percentage
Calcified 26 28.6
Non- Calcified 15 16.5
Mixed 50 54.9
Total 91 100

The results of this study on the distribution of the
frequency of the number of segments involved in
the patients demonstrated 57 (62.9%) patients
bearing the conflict of one segment, 24 (26.4%)
showing the conflict of 2 segments and 10 (11%)
patients conflicting three segments. The distribution
of variables, i.e., the presence of remodeling, family
history of heart disease, diabetes, blood pressure,
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dyslipidemia, smoking, and angiography after CT
angiography in patients, were also reviewed.
According to the findings, 9 (9.9%) patients after
CT angiography were identified with chest pain
complaints and undertook angiography that did not
reveal any significant stenosis to require blood
supply (revascularization).

Discussion

The current study evaluated the relationship between
plague characteristics and cardiovascular events in
CT angiography performed in moderate coronary
artery stenosis patients.

Involved vessels in our study were LAD, LCX, and
RCA, with the maximum and minimum frequency
distribution devoted to LAD and RCA, respectively.
Inconsistent with our results, in a study conducted
by Hashemi, among 98 lesions found in coronary
arteries, LAD artery with 46% frequency was the
most common. After that, the involvement
prevalence of LCX and RCA arteries appeared to be
23% [18]. In the US National Cardiovascular Plan,
Dixon and his colleagues identified LAD with 38%
frequency as the most common involved vessel. In
comparison, the following degrees of involvement
were related to RCA (34%) and LCX (28%) [19].
Also, in other studies based on cardiac autopsy,
LAD was the most common artery with
atherosclerosis among coronary arteries [20, 21].
Our research emanated from the frequency
distribution of the stenosis site based on CT
angiographic findings and identified the most
common site of stenosis being the medial part of the
LAD with a frequency of 29.7%, followed by the
proximal part of LAD with 27.5% frequency. Also,
the distal portion of RCA with 1.1% frequency is
projected as the lowest. In a study conducted in
2008, the most common site of involvement was the
proximal part of LAD [19]. In addition, based on
Wada and Iwasaki's studies, the most common site
of stenosis was the proximal part of LAD [22, 23].
However, in our study, the most common site of
involvement was the medial part of the LAD. In
spite of this, the proximity of its frequency to the
proximal portion of LAD is similar to Wada and
Iwasaki's  studies.Investigating the frequency
distribution of cardiovascular events in patients
using the MACE questionnaire did not show any
significant cardiovascular incidence, including
death, cardiac stroke, angioplasty, open-heart
surgery/vascular transplantation, and hospitalization
for one-year cardiac follow-up patients. Jacobson's
study was performed on 162 patients with primary
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acute coronary syndrome (ACS); during a 5-year
follow-up, and about 25% experienced a second
heart attack. In CT angiography, patients with a
higher plaque burden or obstructive non-culprit
plaques represented a significant risk of
cardiovascular events [24]. Hashemi's study
revealed that 32% of patients showed at least one of
the complications of MACE after undertaking
angiography [18]. In a survey conducted in 2014, it
was revealed that regardless of obstructive or
nonobstructive diseases, plaque and segment size >4
are associated with CAD complications. Also, the
rate of cardiovascular events in patients with
nonobstructive CAD with more than four segments
of involvement was similar to that of people with
more than 50% obstructive CAD and less than four-
segment cases. This study revealed that if observed
plaques during CT angiography are extensive,
patients can be considered appropriate for invasive
procedures [25]. In Sun's study conducted in 2012
on 800 patients, abnormal findings were observed in
CT angiography in 549 cases (68.6%). Among the
abnormal CT findings, there was no statistically
significant relationship between sex and duration of
symptoms, but abnormal findings escalated
significantly with the increase in age (P <0.001)
[26].

The present study involved some strenghts and
limitations. The samples were selected from the
same clinic and were matched in terms of age and
sex. However, the small number of samples, and
the difference in the number of samples studied
represent some limitations leading to disparity in
the follow-up time, brought about different results
compared to other studies, resulting in the lack of
complications based on MACE criteria.

Conclusion

According to the obtained results, the most common
age for CAD was the 1st and seventh decades of
life. According to CT angiographic findings, the
most common involved vessel was LAD, and the
most common site of stenosis was the middle part of
LAD. Also, the results revealed a low incidence of
cardiovascular events in patients with moderate
coronary artery stenosis during a 1-year follow-up.
It implies that the incidence of major cardiovascular
events such as death, myocardial infarction,
angioplasty, and open-heart surgery/vascular
transplant appears to be rare in Yazd.
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