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INTRODUCTION 
The Indian subcontinent is in the midst a of 

cardiovascular disease (CVD) epidemic. Coronary heart 

disease (CHD) has now become the leading cause of 

death in India.
[1,2]

 The annual number of deaths from 

CVD in India is projected to rise from 2.26 million in 

1990 to 4.77 million by 2020.
[3]

 Thus effective screening, 

evaluation and management strategies for CHD are 

extremely important and need of the hour in India.  

 

An extremely cost-effective and effort-effective strategy 

is to identify high-risk asymptomatic patients in the 

general population to prevent mortality and morbidity 

due to CVD.
[4,5]

 Measurement of carotid intima medial 

thickness (CIMT) with a B-mode ultrasonography is a 

valid approach for identifying and quantifying the 

presence of subclinical atherosclerosis. It is a 

noninvasive, sensitive and reproducible technique for 

identifying and quantifying atherosclerotic burden and 

CVD risk. It is also a well validated research tool that 

has been translated into clinical practice.
[6,7] 

 

In our study, the relationship between CIMT and the 

presence or absence of CAD has been investigated. Also 
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ABSTRACT 

Background: Carotid intima medial thickness (CIMT) is a well known surrogate marker of atherosclerotic burden 

and cardiovascular disease risk. CIMT has been reported to correlate with the extent of atherosclerotic lesions in 

the coronary arteries. The SYNTAX score is an angiographic tool for grading coronary lesion complexity and is 

also used as a predictor of clinical outcomes in patients with single or multivessel coronary artery disease. Hence, 

patients with increased CIMT might have more complex coronary artery disease anatomy as assessed by 

SYNTAX Score. Objectives: The main purpose of this study was to investigate whether any relationship existed 

between CIMT and coronary artery disease complexity as assessed by SYNTAX score among Indian coronary 

artery disease patients. Method: 100 consecutive patients (male 61, female 39; median age 59.4 years ± 9.5) who 

underwent coronary angiography for the first time based on clinical indication for chronic stable angina or acute 

coronary syndrome were taken up for CIMT assessment. The SYNTAX scores were assessed by two cardiologists 

by using the algorithm available on the SYNTAX website. The CIMT values of the right and left sides were 

measured at 3 segments: the distal common carotid (1 cm proximal to dilation of the carotid bulb), the carotid 

artery bifurcation (1 cm proximal to the flow divider) and the proximal internal carotid artery (1 cm section of the 

internal carotid artery immediately distal to the flow divider). At each of these 3 segments, 5 measurements of the 

far wall were done and the mean CIMT of the right and left carotid arteries were calculated. The presence of 

carotid plaques if any was also noted. Results: In our study group of 100 subjects, the average SYNTAX score 

was 14.27 ± 10.25, whereas the mean CIMT (taking the higher value of left and right side) was 0.96 mm ± 0.28 

mm. Running a regression analysis we could demonstrate a statistically significant association between CIMT and 

SYNTAX score (P-value = 0.0112). We also found a statistically significant association between the presence of 

plaques in the carotid arteries and SYNTAX score (P-value = 0.027). By regression analysis we also found 

statistically significant correlation between SYNTAX score and diabetes mellitus (P-value = 0.006) and smoking 

(P-value = 0.034). Conclusion(s): Our study showed a statistical significant association between CIMT and 

SYNTAX score. From a clinical point of view, results from our study indicate that patients with higher CIMT 

values may have more complex coronary artery lesions and CIMT may be considered a reliable parameter to 

predict the SYNTAX score among Indian coronary artery disease patients. 
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any relation between CIMT and the extent and severity 

of CAD as assessed by Syntax score has also been 

studied. Our attempt to find any relationship between 

CIMT and Syntax score which is an angiographic tool 

for grading the complexity of coronary artery disease has 

not been done among Indian population previously. 

 

CIMT has been reported as representative of subclinical 

and asymptomatic atherosclerotic vascular diseases and 

therefore a procedure to detect primordial 

atherosclerosis. The amount of lesion in the common 

carotid artery (CCA) has been reported to correlate to the 

extent of atherosclerotic lesions in the coronary arteries. 

Several large, research-based cohort studies have clearly 

indicated a relationship between CIMT and CV events 

and emphasized its use.
[4,8]

 CIMT testing is thus a safe, 

noninvasive and cost effective method to detect early 

atherosclerotic vascular diseases. 

 

CIMT is defined as the distance between the blood - 

intima interface and media - adventitia interface.
[9] 

CIMT 

is a measure of the combined thickness of intima and 

media layers of carotid artery, most commonly assessed 

by B-mode ultrasound. 

 

Measuring the CIMT may be the best method of 

detecting early coronary atherosclerosis and assessing 

the subsequent risk of cardiovascular events. CIMT is 

thus a well described surrogate marker for cardiovascular 

disease and increased CIMT has been associated with 

prevalent and incident coronary heart disease and stroke 

as validated by various population based studies in the 

United States and Europe.
[10-15] 

 

Additionally, studies have also found a positive 

correlation between CIMT and classical cardiovascular 

risk factors like smoking, diabetes mellitus and 

hypertension.
[16-19] 

 

CIMT has all the potential to become another marker that 

could be used in improving CHD risk prediction by 

directly visualizing atherosclerosis. 

 

Coronary arteriography provides anatomic data on the 

extent of human coronary atherosclerosis that cannot be 

obtained by other means. Conventional coronary 

angiography (CAG) is considered the gold standard in 

detecting coronary atherosclerotic disease.
[21] 

Various 

studies have shown association between CIMT and 

angiographic evidence of coronary artery disease.
[17-19] 

 

The Syntax score was derived from preexisting 

classifications, which included the American Heart 

Association (AHA) classification of coronary artery tree 

segments modified for the ARTS study, the Leaman 

score, the American College of Cardiology (ACC)/AHA 

lesion classification system, the total occlusion 

classification system, the Duke and International 

Classification for Patient Safety (ICPS) classification 

system for bifurcation lesions and a consensus opinion 

from among the world’s experts. 

 

The Syntax angiographic grading system is used to 

identify potential risk for revascularization. When 

comparing all clinical and angiographic factors, it turns 

out that the Syntax score, in addition to age, gender, 

smoking, diabetes and acute coronary syndromes, is one 

of the highest predictors of cardiac mortality and major 

adverse cardiac events in patients undergoing multivessel 

and, specifically, unprotected left main PCI. A Syntax 

score of > 34 also identifies a subgroup with a 

particularly high risk of cardiac death independent of 

age, gender, acute coronary syndrome, ejection fraction, 

Euro score and degree of revascularization.
[20] 

 

There hasn't been any previous study which attempted to 

find whether any relationship exists between CIMT and 

Syntax score in eastern India population. 

 

In this study we attempt to correlate CIMT with coronary 

angiographic findings in eastern India population. 

Attempts are also made to find out association between 

CIMT and classical cardiovascular risk factors in the 

same population. 

 

MATERIALS AND METHODS 

This observational study was conducted among 100 

patients admitted in the Department of Cardiology of  

NRS Medical College & Hospital, Kolkata, who 

underwent coronary angiography (CAG) based on 

clinical indication and were included for CIMT analysis. 

 

Patients were evaluated for the presence and duration of 

conventional cardiovascular risk factors (hypertension, 

diabetes mellitus, smoking, family history of premature 

CAD and dyslipidemia). 

 

Before cardiac catheterization, patients were 

administered a questionnaire to assess symptoms, risk 

factor profile and current medical therapy. A long-term 

anti-atherosclerotic regimen is known to decrease CIMT 

and patients who had undergone any major cardiac 

intervention (angioplasty or coronary bypass grafting) in 

the past are most likely to be compliant with a good anti-

atherosclerotic regimen, therefore, such patients were 

excluded. 

 

CIMT was measured by Siemens Echocardiography 

machine Acuson CV 70 using a high-resolution
 
duplex 

B-mode 7.5 MHz linear phased array transducer.  

 

Each patient had routine laboratory investigations (Hb%, 

WBC, ESR, fasting and postprandial blood sugars, blood 

urea, serum creatinine) estimated at admission. 

 

Cardiac enzymes including CPK-MB and Troponin T 

was measured at 6 hr. after onset of chest pain if 

indicated clinically. 
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Echocardiography was done before CAG and was 

repeated if necessary. 

 

Inclusion Criteria  

1) Age: 30 to 80 years of either sex. 

2) Patients with chronic stable angina, unstable angina, 

non ST elevation MI, ST elevation MI or whoever 

else who are clinically indicated for coronary 

angiography. 

 

Exclusion Criteria  
1) Patients with prior PCI or CABG. 

2) Known or suspected acute renal failure or history of 

contrast nephropathy in whom coronary 

angiography cannot be performed. 

3) Baseline serum creatinine >2 mg/dl even if the cause 

is unexplained (to prevent development of CIN). 

4) Haemodynamically unstable patients. 

5) Physician preference,
 

or refusal or inability to 

provide informed consent. 

6) When uncertainty in estimating degree of coronary 

artery stenosis remains and consensus could not
 
be 

achieved. 

7) Severely obese patients or neck deformities like 

short neck, advanced cervical spondylosis in whom 

CIMT estimation cannot be reliably performed. 

 

Coronary angiography was conducted using either the 

standard Judkins femoral or radial method. CIMT was 

measured by Siemens Echocardiography machine 

Acuson CV70 using a high-resolution
 
duplex B-mode 7.5 

MHz linear phased array transducer and was assessed in 

3 segments: the distal common carotid (1 cm proximal to 

dilation of the carotid bulb), the carotid artery bifurcation 

(1 cm proximal to the flow divider) and the proximal 

internal carotid artery (1 cm section of the internal 

carotid artery immediately distal to the flow divider). At 

each of these 3 segments, 5 measurements of the far wall 

was done and the average CIMT of each of these 3 

segments were calculated.  The average CIMT of the 

right and left carotid arteries were then calculated. The 

presence of carotid plaques if any was also noted. 

 

Intima-media
 
thickness is taken as the distance between 

the leading edge
 
of the first echogenic line of the far wall 

of the carotid artery
 
(lumen-intima interface) and the 

leading edge of the second
 

echogenic line (media-

adventitia interface). Measurements of CIMT are made 

at end-diastole (peak of the R wave). 

 

Assessment of syntax score 
Two examiners together calculated the syntax score by 

using the online syntax score calculator which is a 

computer program consisting of sequential and 

interactive self-guided questions. 

 

Analysis of data 
 

Registry data on all participating patients was entered in
 

a central study database using the Microsoft Office Excel 

software.  

The clinical characteristics of patients
 
were compared 

using standard statistical methods. 

 

Correlation of coronary angiographic findings and CIMT 

is evaluated by detailed statistical analysis. Regression 

analysis is done between Syntax score and CIMT, 

between Syntax score and presence of plaques and also 

between CIMT and each potential risk factors 

(hypertension, diabetes and smoking). 

 

Correlation analysis between right and left CIMT values 

is also made. Any interaction between risk factors, CIMT 

and Syntax Score is examined by statistical analysis. 

 

Statistical significance is inferred at 10% level (P-value 

< 0.10). 

 

RESULTS AND ANALYSIS 

Statistical Analysis 

We analyzed the data with Econometric Views 7 

statistical software and Microsoft Excel 2007 data 

analysis package. 

 

The main objective of the statistical analysis is whether 

CIMT has any relationship with coronary angiographic 

findings (severity of the coronary angiographic findings 

being assessed by Syntax score). 

 

Regression analysis is done between Syntax score and 

CIMT (both right and left, average value and higher 

value of the two sides), between Syntax score and 

presence of plaques and also between CIMT and each 

potential risk factors (hypertension, diabetes and 

smoking). 

 

Because Syntax score and CIMT were both recorded as 

variables we can perform linear regression techniques. 

 

Correlation analysis between right and left CIMT values 

is also made. 

 

The interaction between risk factors, CIMT and Syntax 

Score is examined with multiple regression analysis. 

 

The Null Hypothesis of the study is: H0 = CIMT and /or 

presence of plaques do not have any effect on Syntax 

score. 

 

The Alternate Hypothesis of the study is: H1 = CIMT 

and / or presence of carotid artery plaques will have an 

effect on Syntax score. 

 

Statistical significance is inferred at 10% level (P-value 

< 0.10). 

 

So, a P-value of < 0.10 obtained by regression analysis 

would reject the Null hypothesis (H0) and accept the 

Alternate hypothesis (H1). 
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In our study, we selected a total of 100 patients 

according to the Inclusion Criteria, out of whom 61 are 

male and 39 are female. The mean age among males is 

57.95 years and among females is 61.64 years. 

 

In our study group (n = 100), the overall prevalence of 

hypertension (HTN) is 69%, of diabetes mellitus (DM) is 

37% and of smoking is 52%. 

 

Among the male patients (n = 61), the prevalence of 

HTN is 61%, of DM is 26% and of smoking is 85%. 

 

Among the female patients (n = 39), the prevalence of 

HTN is 82%, of DM is 54% and of smoking is 0%. 

 

 
 

 

Statistical Analysis 

1. Correlation Testing between CIMT(right) and 

CIMT (left) 

Table - 1 

 
CIMTRT CIMTLT 

CIMTRT 1 0.822914 

CIMTLT 0.822914 1 

 

A correlation coefficient (r) of 0.823 is obtained which 

indicates a strong positive association between mean 

CIMT (right) and mean CIMT (left). In other words, if a 

patient has increased CIMT of the right side he is also 

likely to have an increased CIMT of the left side and vice 

versa. 

 

 
 

A scatter diagram of Right and Left sided CIMT values 

showing a strong positive association between right and 

left sided CIMT supporting the above correlation testing 

result. 

 

2. Regression analysis between CIMT and HTN among the test subjects (n=100) 

Dependent variable: CIMT 

Table - 2 

Regression Statistics 

Multiple R 0.201215 

R Square 0.040487 

 
Coefficients Standard Error t Stat P-value 

Intercept 0.87516129 0.048864 17.91028 1.13E-32 

HTN 0.119621318 0.058825 2.033515 0.044704 

 

Running a regression analysis between CIMT (the higher 

value of the two sides) and HTN as a risk factor we 

obtain a P-value of 0.04 which means that t-statistic 

(2.033) is statistically significant at 5% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value of 0.044 means out of 100 subjects with HTN, in 

95 subjects HTN will have an influence on CIMT. 
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3. Regression analysis between Syntax score and HTN among the test subjects (n=100) 
Dependent variable: Syntax score 

Table - 3 

Regression Statistics 

Multiple R 0.045315 

R Square 0.002053 

 
Coefficients Standard Error t Stat P-value 

Intercept 13.58065 1.848069 7.34856 6.05E-11 

HTN 0.999065 2.224814 0.449056 0.654383 

 

Running a regression analysis between Syntax score and 

HTN as a risk factor we obtain a P-value of 0.654 which 

is statistically not significant. 

 

It also implies we are accepting the null hypothesis. 

 

It also means that in our test subjects (n = 100); presence 

of HTN failed to show statistically significant influence 

on Syntax score. 

 

 

4. Regression analysis between CIMT and DM among the test subjects (n=100) 

Dependent variable: CIMT 

Table - 4 

Regression Statistics 

Multiple R 0.221104 

R Square 0.048887 

 
Coefficients Standard Error t Stat P-value 

Intercept 0.91111111 0.034126129 26.69834 9.24E-47 

DM 0.12591592 0.05610301 2.24437 0.027058 

 

Running a regression analysis between CIMT (the higher 

value of the two sides) and DM as a risk factor we obtain 

a P-value of 0.02 which means that t-statistic (2.244) is 

statistically significant at 3% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value 0f 0.027 means out of 100 subjects with DM, in 

97 subjects DM will have an influence on CIMT. 

 

5. Regression analysis between Syntax score and DM among the test subjects (n=100) 

Dependent variable: Syntax score 

Table - 5 

Regression Statistics 

Multiple R 0.27018097 

R Square 0.07299775 

 
Coefficients Standard Error t Stat P-value 

Intercept 12.1587302 1.249440239 9.731342 4.64E-16 

DM 5.70613471 2.0540671 2.777969 0.006556 

 

Running a regression analysis between Syntax score and 

DM as a risk factor we obtain a P-value of 0.006 which 

means that t-statistic (2.777) is statistically highly 

significant at 1% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value of 0.0065 means out of 100 subjects with DM, in 

99 subjects DM will have an influence on Syntax score. 

 

6. Regression analysis between CIMT and smoking among the test subjects (n=100) 

Dependent variable: CIMT 

Table - 6 

Regression Statistics 

Multiple R 0.308006 

R Square 0.094868 

 
Coefficients Standard Error t Stat P-value 

Intercept 0.79776322 0.061368985 12.99945 6.91E-23 

Smoker 0.0865454 0.055440266 1.561057 0.121801 
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Running a regression analysis between CIMT and 

smoking as a risk factor we obtain a P-value of 0.121 

which means that t-statistic (1056) is significant only at 

12% level. 

 

It also implies we are accepting the null hypothesis. 

 

It also means that in our test subjects (n = 100); presence 

of smoking failed to show much influence on CIMT. 

7. Regression analysis between Syntax Score and smoking among the test subjects (n=100) 

Dependent variable: Syntax score 

Table - 7 

Regression Statistics 

Multiple R 0.34009337 

R Square 0.1156635 

 
Coefficients Standard Error t Stat P-value 

Intercept 9.57647691 2.249602624 4.256964 4.826E-05 

Smoker 4.34988002 2.032273596 2.140401 0.0348563 

 

Running a regression analysis between Syntax score and 

smoking as a risk factor we obtain a P-value of 0.034 

which means that t-statistic (2.14) is statistically 

significant at 4% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value of 0.034 means out of 100 subjects with DM, in 

96 subjects smoking will have an influence on Syntax 

score. 

 

Now coming to the most important part of our statistical 

analysis we run multiple regression analysis in order to 

explore any relationship between Syntax score and 

CIMT (both right and left and also the higher CIMT 

value between the two sides).  

 

Regression analysis is also done between Syntax score 

and presence of plaques in the carotid arteries.  

 

For this purpose we consider Syntax score as our 

"dependent variable" and CIMT (both right and left and 

also the higher CIMT value between the two sides) and 

presence of plaques as our "independent variables". 

We construct a "scatter diagram" first which shows a 

positive and upward directed trendline hinting at a 

positive relationship between Syntax score and CIMT 

(higher value of the two sides). Next we perform more 

detailed regression analysis between the aforementioned 

dependent and independent variables which will provide 

us with deeper insight into the relationship between the 

variables. 

 

 

8. Regression analysis between Syntax Score and CIMT (both right and left side) among the test subjects 

(n=100) 

Dependent variable: Syntax score 

Table - 8  

Regression Statistics 

Multiple R 0.297265699 

R Square 0.088366896 

 
Coefficients Standard Error t Stat P-value 

Intercept 2.440496685 4.008044926 0.6088995 0.544014441 

CIMT(Rt) 14.47885078 7.58202965 1.9096273 0.059135996 

CIMT(Lt) -1.33012717 6.383694509 -0.208363 0.835382261 

 

Running a regression analysis between Syntax score and 

CIMT (both right and left side) we obtain a P-value of 

0.059 for CIMT of the right side and a P-value of 0.835 

for CIMT of the left side. 

 

This implies that in our 100 test subjects CIMT value of 

the right side has a relationship with Syntax score (at 6% 

level of significance).  

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 
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As P-value for the right side is 0.059, it also means out 

of 100 subjects; among 94 subjects CIMT of the right 

side will have an influence on Syntax score. 

But CIMT values of the left side failed to show any such 

significant relationship with Syntax score. 

 

9. Regression analysis between Syntax Score and CIMT (higher value of the two sides) among the test subjects 

(n = 100) 

Dependent variable: Syntax score 

Table - 9 

Regression Statistics 

Multiple R 0.252470544 

R Square 0.063741375 

 
Coefficients Standard Error t Stat P-value 

Intercept 5.303059445 3.611744387 1.468282 0.145230089 

CIMT(higher value) 9.362995255 3.624841035 2.5830085 0.011271771 

 

Running a regression analysis between Syntax score and 

CIMT (higher value of the two sides) we obtain a P-

value of 0.011 which means that t-statistic (2.583) is 

statistically highly significant at 2% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value of 0.0112 means out of 100 subjects; in 98 

subjects CIMT will have an influence on Syntax score. 

 

10. Regression analysis between Syntax Score and presence of plaques in the carotid arteries among the test 

subjects (n = 100) 

Dependent variable: Syntax score 

Table - 10 

Regression Statistics 

Multiple R 0.365260974 

R Square 0.133415579 

 
Coefficients Standard Error t Stat P-value 

Intercept 3.170355668 3.941624723 0.8043271 0.423195443 

CIMTRT 12.54840793 7.48080216 1.6774148 0.096714558 

CIMTLT 2.345768683 6.272800041 -0.373959 0.709259633 

PLAQUES 4.601734521 2.059919887 2.2339386 0.027808023 

 

Running a regression analysis between Syntax score and 

presence of plaques in the carotid arteries we obtain a P-

value of 0.027 which means that t-statistic (2.233) is 

statistically highly significant at 3% level. 

 

It also implies we are accepting the alternate hypothesis 

H1 and rejecting null hypothesis. 

 

P-value of 0.0278 means out of 100 subjects; in 97 

subjects presence of plaques in carotid arteries will have 

an influence on Syntax score. 

 

DISCUSSION 

In our study, 100 patients who underwent coronary 

angiography (CAG) based on clinical indication were 

taken up for CIMT assessment. Statistical analysis was 

done to find out whether any relationship existed 

between CAG (severity assessed by Syntax score) and 

CIMT. Association between CIMT and conventional risk 

factors (hypertension, diabetes and smoking) were also 

statistically analyzed. 

 

Association between CIMT and hypertension 

In our study, we found a statistically significant 

association between the presence of hypertension (HTN) 

and CIMT (P-value 0.044) [Table-2]. By regression 

analysis our study could conclude that out of 100 eastern 

Indian patients with HTN, in 95 subjects HTN will have 

an influence on CIMT.  

 

This finding from our study is comparable to various 

studies including the AXA study
[21]

 which demonstrated 

significant relationship between the carotid and femoral 

IMTs with systolic and diastolic blood pressure. 

 

In one study of 22 healthy men (aged 37 ± 4 years) with 

borderline hypertension (defined as systolic of 130 to 

140 mmHg or diastolic of 85 to 89 mmHg),
[22]

 the CIMT 

value was significantly higher than in 22 control subjects 

(0.75 ± 0.07 vs. 0.58 ± 0.06 mm, P<0.001).  

 

This finding was supported by another larger study of 97 

subjects with borderline hypertension.
[23]

  

 

The Plaque Hypertension Lipid Lowering Italian Study 

(PHYLLIS) suggested that the systolic and pulse 

pressures together with age were the most significant 

factors associated with an increased CIMT in 

hypertensive patients with moderate 

hypercholesterolemia. 
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So, in our study we could establish a positive 

relationship between HTN and CIMT among eastern 

Indian subjects which is similar to studies conducted in 

Europe. 

 

Association between CIMT and diabetes mellitus 

In our study, we found a statistically significant 

association between the presence of diabetes mellitus 

(DM) and CIMT (P-value 0.027) [Table-4]. Our study 

concluded that out of 100 eastern Indian subjects with 

DM, in 97 subjects DM will have an influence on CIMT. 

 

This result from our study is validated by the conclusions 

drawn from the IRAS (Insulin Resistance 

Atherosclerosis) study
[24]

 which demonstrated 

progressive increase in CIMT from subjects with normal 

glucose tolerance to patients with established type 2 

diabetes. 

 

In another study comparing the relationship of CIMT 

with type 2 diabetes, the CIMT value was significantly 

greater (P-value = 0.028) than in the non-diabetic 

controls.
[25]

  

 

In a study of 287 type 2 diabetics (mean age 61.6 years) 

without a history of coronary heart disease or stroke, the 

carotid IMT progressed by 0.04 ± 0.004 mm/ year  

(which is 10 times the rate of progression compared to 

the non-diabetic control group).
[26] 

 

Thus, in our study we could show a positive statistical 

relationship between CIMT and diabetes mellitus among 

patients from eastern India. This observation from our 

study is in concurrence to previous European trials. 

 

Association between CIMT and smoking 

In our study, we could not demonstrate a statistically 

significant association between smoking and CIMT (P-

value = 0.121), [Table-6] though by regression analysis 

our study could find statistically significant relationship 

between smoking and Syntax score. 

 

This finding in our study is in contradiction to the MARS 

study,
[27]

 which showed that smoking was a significant 

predictor of the annual progression of CIMT (P<0.05) in 

98 subjects with CAD. Cigarette smoking alone has also 

been shown to increase the IMT of both the carotid and 

femoral arteries.
[28–32]

  

 

In a study of 184 cigarette smokers (aged 44.3 ± 9.0 

years) for whom smoking was the only cardiovascular 

risk factor, the carotid (P=0.02) and femoral (P<0.0001) 

IMTs were significantly larger than in 56 non-smokers 

matched for age and gender.
[31]

  

 

In a larger population study
[28]

 of 2073 subjects, the 

lowest mean CIMT was found in the non-smokers not 

exposed to environmental tobacco smoke (mean ± 

standard error: 0.706 ± 0.013 mm). Exposure to passive 

smoking was associated with an increased carotid IMT 

(0.734 ± 0.012 mm) and the greatest carotid IMT was 

seen in the active smokers (0.807 ± 0.009 mm). This 

study also found evidence to suggest that the increase in 

carotid IMT is related to the duration and the number of 

cigarettes smoked
[29,33]

 and to the male gender.
[30,33] 

 

Thus, though several studies have reported a positive 

association between CIMT and smoking this could not 

be validated in our study. Probably a small sample size in 

our study was responsible for this difference in finding. 

Moreover, none of the female subjects in our study group 

(39% of the test group) were smokers. A larger study 

involving a larger study group might throw more light in 

this issue. 

 

Association between CIMT and Syntax score 

This is the most important objective of our study. In our 

study, we found a statistically significant association 

between Syntax score and CIMT (P-value = 0.011) 

[Table-9]. We could conclude from our study that out of 

100 eastern Indian subjects, in 98 subjects CIMT will 

have an influence on Syntax score. 

 

This finding endorses the result of a study by Ikeda N, 

Saba L, Molinari F et al from Ohashi Medical Center, 

Tokyo, Japan
[34]

 who analyzed 370 consecutive patients 

who underwent CIMT assessment and coronary 

angiography. Correlation and stepwise logistic regression 

analysis were calculated and a statistically significant 

correlation was found between the CIMT and Syntax 

score (P-value = 0.0001). The investigators concluded 

that a CIMT of 1 mm or more in the Japanese population 

was associated with the presence coronary artery disease 

with a specificity of 90.5%.  

 

In another study by Korkmaz L, Bektas H, Korkmaz A 

A, Agac M T, Acar Z et al from Turkey
[35]

 investigated 

the relationship between CIMT and Syntax score by 

enrolling consecutive patients (n = 360) with CAD 

confirmed by coronary angiography. The results from 

this study demonstrated a significant relationship 

between CIMT and Syntax score (P < .001). 

 

Thus we could demonstrate a significant statistical 

relationship between CIMT and Syntax score among 

eastern Indian population. This finding from our study is 

in conformation to the only two previous studies in 

Japanese and Turkish population. 

 

Association between carotid artery plaques and 

Syntax score 

In our study, we found a statistically significant 

association between the presence of plaques in the 

carotid arteries and Syntax score (P-value 0.027) [Table-

10]. We could conclude from our study that, out of 100 

eastern Indian subjects with carotid artery plaques, in 97 

subjects carotid artery plaques will have an influence on 

Syntax score. 
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This association between carotid artery plaques and 

Syntax score found in our study is indirectly validated by 

numerous studies like the ARIC study, Rotterdam study 

and MCDS study
[36-38]

 which have shown statistical 

association between presence of carotid artery plaques 

and risk for CVD events.  

 

A meta-analysis of six observational studies that 

included a total of 28,443 participants have demonstrated 

the predictive power of the presence of carotid plaques 

and incident CVD events.
[33,37-41] 

 

 Three additional large studies had similar results.
[42-44]

 In 

one study, the presence of carotid plaque significantly 

improved the area under the receiver operator 

characteristic curve for prediction of all-cause mortality 

even after considering risk factors and use of 

medications. 

 

Hence, in our study we found a significant statistical 

relationship between presence of carotid artery plaques 

and Syntax score. This observation from our study shows 

that a statistical association exists between carotid artery 

plaques and prevalent CVD. 

 

Limitations of our study 

Our study has several limitations. First, the population is 

relatively small. Also, as we studied a consecutive group 

of patients undergoing cardiac catheterization there is 

chance of selection bias affecting our study results. 

 

CONCLUSION 
In our study, we have found a statistically significant 

association between CIMT and Syntax score among 

eastern Indian population. The clinical implication of this 

finding indicates that eastern Indian patients with more 

severe degree of atherosclerosis as assessed by CIMT 

will have more complex coronary artery lesions as 

assessed by Syntax scoring. Thus, we can conclude from 

our study that CIMT may be considered a reliable 

parameter to predict the Syntax score among eastern 

Indian subjects. 

 

Our study also demonstrated a significant statistical 

relationship between presence of carotid artery plaques 

and Syntax score. This observation from our study 

indicates that a statistical association exists between 

carotid artery plaques and prevalent CVD among eastern 

Indian patients. 

 

In our study we could establish a positive relationship 

between HTN and CIMT among eastern Indian subjects. 

We could also establish a positive statistical relationship 

between CIMT and diabetes mellitus among patients 

from eastern India. These observations from our study is 

in concurrence to previous European trials. As CIMT 

may be regarded as the closest investigation to an arterial 

biopsy, therefore, the morphological and dimensional 

information obtained from CIMT may be used in 

addition to classical risk factors for CVD risk assessment 

in eastern Indian population. 

 

Thus we have demonstrated predictive value of CIMT 

for assessing CAD complexity in eastern Indian 

population. Further research with a larger study group is 

required to determine and validate the clinical 

significance of this finding. 
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