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Abstract

Background: Coronary arteries are the main vessels supplying the heart. Various factors can affect 

their performance, which causes coronary diseases and impaired blood supply and irreparable com-

plications. Coronary artery disease (CAD) is one of the most common cardiovascular diseases with 

the highest mortality rate and disability among patients. The objective of this study is to investigate 

the epidemiological and anatomical characteristics of the atherosclerotic plaques in coronary arteries 

and their risk factors in Mazandaran Heart Center.

Method: This cross-sectional study with a census design performed on all patients with atheroscle-

rotic plaque, who undergone atherectomy surgery, from November 2009 to January 2019. Patient’s 

information was extracted from their medical records archive with ethical points. SPSS 16.0 was 

used for statistical analysis.

Result: Out of 156 patients with atherosclerotic plaque, 60.9% were male. The mean age of patients 

was 61.58± 8.9 years. The most incidence of atherosclerotic plaques was seen in 50-80 age category. 

Atherosclerotic plaques were mostly found in the right coronary (RCA) (53.8%) followed by left 

anterior descending (LAD) (41%) arteries, which was more common in men. No significant rela-

tionship was observed between sex, age, the number of arteries involved and level of biochemical 

variables.

Conclusion:  We found that gender, age, calcification, FBS, TG, TC, HDL, and LDL do not have 

significant effect on “site” of plaque in different coronary arteries which might due to same physio-

logical and histological structure of these arteries. Further studies are being needed for etiology and 

mechanism involved.

Introduction 

Cardiovascular diseases are one of 

the significant causes of death in 

Iran (1). One of the most common 

cardiovascular diseases with the 

highest mortality rate and disability 

among patients is coronary artery 

disease (CAD) (2). Atherosclerosis is 

known as a chronic inflammatory 

disease with systemic manifestations 
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that lead to CAD in a majority of cases. 

Atherosclerotic plaque is a major feature of this 

disease which causes vascular stenosis and reduces 

blood flow gradually. Atherosclerotic plaque 

disorders may ultimately lead to acute myocardial 

infarction, sudden cardiac death and, acute 

coronary syndromes among most patients (3). 

Previous studies show that atherosclerosis begins in 

the first days of life. The prevalence of this disease 

increases in childhood and slowly progresses so 

that it has become one of the significant causes of 

death among young people and adults. Therefore, 

this disease takes a long hidden period to become 

a complete clinical disease such as stroke or other 

cardiovascular diseases (4). Plaque is a strong 

predictor of cardiovascular disease (5). It is caused 

by sedimentation of substances such as calcium, 

cholesterol, fiber, and cellular appendages which 

causes vascular stenosis (6). When lipids and other 

substances are sedimented and accumulated inside 

vessels, they are in shape of narrow stands and 

stains that gradually progress and cause narrowing 

of vessels and limiting blood flow (3). Tearing of 

plaque’s shell and bleeding wall is a hazardous 

condition because it leads to blood clots (6). 

Calcification has the potential of being shaped in 

atherosclerotic plaques and associated with the 

severity of the disease, which can be used as a 

screening test for asymptomatic patients (7). 

Age, family history of premature CAD, 

history of cigarette smoking, hypertension, 

menopause, diabetes, hypercholesterolemia, 

high LDL cholesterol, low HDL cholesterol, 

hypertriglyceridemia, different genotypes of 

Apolipoprotein E  increase the risk of  CAD 

(2, 8, 9). One of the most common diagnostic 

methods is angiography; however, this method 

is associated with some complications such as 

hemorrhage, hematoma, distal embolism, and 

arterial thrombosis although they can be prevented 

from occurring with enough rest (10).

Some factors can have direct and indirect effects 

on the risk of coronary artery diseases and reducing 

mortality such as exercise, not smoking, normal 

blood pressure, normal blood glucose  level, 

normal total cholesterol level, keeping normal 

weight and healthy diet (2). According to all 

advances in medical science and facilitation of the 

diagnosis and treatment of vascular diseases, there 

is still no significant improvement in seasonable 

diagnosis, cure, and reduction of postoperative 

complications of coronary plaque so, the 

prevalence of this disease and mortality are rising 

in Iran. The purpose of this study is to evaluate the 

epidemiologic and anatomic of coronary plaques 

in patients who were hospitalized in Mazandaran 

Heart Center, Sari, Iran.
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Materials and Methods

This cross-sectional study with a census design was 

performed on all of the patients with atherosclerotic 

plaque, who had undergone atherectomy 

surgery, from November 2009 to January 2019 

in Mazandaran Heart Center, teaching hospital 

affiliated to Mazandaran University of Medical 

Science in Sari, Mazandaran, Iran.

Overall, 156 patients with atherosclerotic plaque 

undergoing atherectomy surgery participated 

in our investigation. Patient’s information was 

extracted from their medical records archive 

with ethical points using a self-made checklist. 

The checklist contains variables, including 

demographic features (age, gender), biochemical, 

and pathology test results. All data were obtained 

from computerized records and manual archives 

of the hospital. Inclusion criteria included medical 

records of all patients with atherosclerotic plaque, 

who undergone atherectomy surgery and exclusion 

criteria of the study were the incomplete medical 

records, patient without atherosclerotic plaque, 

and patient with carotid plaque.

At the first, Microsoft excel 2016 was used to 

categorize the extracted data, Statistical Package 

for the Social Sciences 16.0 (SPSS 16.0 Inc. 

Chicago, IL, USA) was used for statistical analysis 

using Chi-squared, Kolmogorov-Smirnov and 

Mann-Whitney tests. The significant level for 

P-value was set at 0.05.

Ethical consideration

Ethics committee of Mazandaran University of 

Medical Sciences (MAZUMS) approved the study 

by code IR.MAZUMS.REC.1398.002 which 

adopted on Feb 20, 2018. A request has been 

sent by study team to Mazandaran Heart Center 

to approve collaboration. In order to comply with 

ethical standards, all information contained in the 

medical records archive was used confidentially 

and, exclusively for the aim of this study and all 

files were delivered to the Archive without any 

changes.
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Table 1. The Distribution and association of coronary arteries involved in patients by age category

RCXLCXPDARCAOMLADAge category 
(years) 

2 (1.3%)00010130-40

14 (9%)00080640-50

54 (34.6%)1102802450-60

64 (41%)0123212860-70

19 (12.2%)010130570-80

2 (1.3%)00110080-90

1 (0.6%)000100>90

156 (100%)1 (0.6%)3 (1.9%)3 (1.9%)84 (53.8%)1 (0.6%)64 (41%)Total

0.9290.9570.0000.8050.9630.632P-Value

*P-value below 0.05 is considered significant.

PDA;(Posterior Descending Artery), OM;( obtuse marginal), LCX;( left circumflex artery), RCX;( ramus circumflexis)

 Results:

Out of 156 patients with atherosclerotic plaque, 

60.9% were male. The mean age of patients was 

61.58 ± 8.9 years and most of the patients were 

in the 60-70 age category. The most incidence of 

atherosclerotic plaques has been observed in the 

age category of 60-70 (41%), 50-60 (34.6%) and 

70-80 (12.2%), respectively. Atherosclerotic 

plaques were mostly found in the right coronary

(RCA) (53.8%) followed by left anterior descending 

(LAD) (41%) arteries, which was more common 

in men. The distribution of atherosclerotic plaque 

and coronary artery involved patient and age 

category and gender is also shown in Table 1 and 

Table 2, respectively.
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Table 3. The distribution and association of coronary artery sclerosis and calcification

RCXLCXPDARCAOMLADNo. (%)

1 (0.6%)2 (1.3%)1 (0.6%)28 (17.9%)0 (0.0%)24 (15.4%)Patchy

0 (0.0%)0 (0.0%)2 (1.3%)32 (20.5%)0 (0.0%)21 (13.5%)Massive

0 (0.0%)1 (0.6%)0 (0.0%)24 (15.4%)1 (0.6%)19 (12.2%)None

1 (0.6%)3 (1.9%)3 (1.9%)84 (53.8%)1 (0.6%)64 (41.0%)Total

0.4070.3850.4180.6860.2890.866P-value

Table 2. The distribution and association of coronary artery involved in patient by gender

RCXLCXPDARCAOMLADArtery 
involved

M
1 

(0.6%)

F
0 

(0.0%)

M
1 

(0.6%)

F
2 

(1.3%)

M
0 

(0.0%)

F
3 

(1.9%)

M
54 

(34.6%)

F
30 

(19.2%)

M
1 

(0.6%)

F
0 

(0.0%)

M
38 

(24.4%)

F
26 

(16.7%)

Gender

No. (%)

1 (0.6%)3 (1.9%)3 (1.9%)84 (53.8%)1 (0.6%)64 (41%)Total

0.4210.3230.029*0.3490.4210.745P-value

 *P-value below 0.05 is considered significant.

The coronary calcification in RCA arteries 

was more than LAD arteries. In most cases, 

calcification of LAD artery was patchy (37.6 %) 

and in RCA artery was massive (38.1%). In LCX 

artery, calcification was most patchy (66.6%). The 

distribution of coronary calcification is also shown 

in Table 3.
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The mean level of Fasting Blood Sugar (FBS), 

Triglycerides (TG), Total Cholesterol (TC), 

High-Density Lipoprotein (HDL), Low-Density 

Lipoprotein (LDL) were 153, 151, 165, 37, 94 

(mg/dl), respectively. 

No significant relationship has been observed 

between sex, age, the number of arteries involved 

and level of biochemical variables.

 We found that FBS, TG, TC, HDL, and LDL 

do not have any significant association with 

atherosclerosis in different coronary arteries. It 

is recommended to check more factors in further 

studies and specific factors may even effect on this 

disease in different regions due to race.

Discussion:

In the present study, we report different variables 

affecting atherosclerosis of coronary artery. 

One of the risk factors which is associated with 

cardiovascular diseases (CVD) is age (11). It is 

estimated that about one-fifth world population 

will be aged 65 or older  by 2030, causing an 

increase in CVD (12). In previous studies mean 

age of patients with coronary artery disease 

estimated 63.3± 9 and male patients were more 

than female (13) the same as our study. The 

prevalence of ischemic heart disease rises from 

290 in 100000 for 40 to 44 years old and reaches 

its highest number for 75 to 79 years of age and 

declines slightly for those with 80 years of age 

(14) which has the same pattern to our study. Age 

and sex are among the conventional risk factors 

of coronary artery disease (15). Previous study’s 

results showed that women have lower coronary 

artery calcification and lower coronary artery 

disease prevalence (16). This could be due to  the 

protective effect of estrogen in premenopausal 

women (17). By contrast, Menopause is a certain 

risk factor for cardiovascular disease (18), which 

might be due to a high level of LDL during 

menopause (19). The study by Kardys et al. (20) 

investigated vascular bed differences in both 

genders and showed that coronary calcium scores 

and intima-media thickness was higher in men 

than women (OR:4.4 and OR:2.6, respectively). 

Meanwhile in our study, there was no significant 

correlation between atherosclerosis in different 

coronary arteries (RCA, LAD, PDA, RCX, LCX 

and OM with gender same as the study by Soe Hee 

Ann et al. (21) and age. It seems that the site of 

plaques does not have any significant difference 

between genders and different age groups and 

further studies needed in this case for etiology. 

Almost 40-50% of coronary artery calcification 

are related to genetics (22). Patients with 

atherosclerosis of coronary artery have higher 

coronary calcium scores (23). Previous studies 

showed that calcification of coronary arteries was 

present more frequently in left anterior descending 

artery and then followed by left circumflex branch 
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and right coronary artery, respectively (24). In our 

study calcification of coronary artery observed in 

left anterior descending most frequently same as 

previous study and then followed by right coronary 

artery and left circumflex artery respectively 

but there was no significant difference between 

distribution, note that p-values were not reported in 

previous study by Frink et al. (24) so further studies 

are being needed. The formation of atherosclerosis 

in coronary arteries is related to wall stiffness. A 

study by Ohayon et al. (25) investigated luminal 

atrial wall stretch and stiffness in patients with 

minimal coronary artery disease showed that 

plaques in coronary arteries are subjected to high 

luminal atrial wall stretch and stiffness. Left main 

coronary artery had slightly more stiffness than 

left anterior descending and left circumflex arteries 

(25). Association between cholesterol levels with 

coronary heart disease (CHD) mortality has been 

reported in different populations (26). Previous 

studies demonstrated that total plasma cholesterol 

and LDL-C were directly associated with coronary 

heart disease (15) and a high level of triglycerides 

are independently associated with increased risk of 

CVD (27). In previous studies on HDL cholesterol 

effect on CHD, participants with low HDL profiles 

are at risk CHD almost twice than people with 

optimal lipid level (all variables adjusted, HR:2.25, 

P-value < 0.001) (28). Meanwhile, our results 

showed that there is no significant association 

between “site” of plaque in different coronary 

arteries and biochemical variables including LDL, 

HDL, Total cholesterol and triglycerides which 

can suggest that high level of LDL or low level of 

HDL can affect different coronary arteries.

Results of our study showed that there are no 

significant associations between age, gender, 

calcification and biochemical variables with 

atherosclerosis in different coronary arteries 

(RCA, LAD, PDA, RCX, LCX and OM) which 

might be due to homogenous histology, anatomy 

and physiology of different coronary arteries. 

Consequently, biochemical variables cannot be 

used to locate the site of atherosclerosis in different 

arteries.

Our study had some limitations. For example, the 

number of subjects (sample size) was low, and 

it could be responsible for significant failure in 

the association between variables.  We could not 

include all of the variables that affect atherosclerotic 

plaque, and this may be another limitation of 

this study. Therefore, it is recommended that 

conducting a study on a larger population and more 

effecting factors will be able to cover the gaps that 

became apparent in this study.

Conclusion:

We concluded that site of atherosclerotic plaque 

in different coronary arteries does not have 

any significant association with gender, age, 
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calcification and biochemical variables including 

FBS, TG, TC, HDL, and LDL which might be due 

to same histological structure of different coronary 

arteries.

 Table 4. The distribution and association of coronary artery sclerosis with laboratory values including FBS, LDL,
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