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Association of Carotid Intima Media Thickness with the 
severity of Coronary Artery Disease in patients undergoing 
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Background and Aims: Atherosclerosis is an inflammatory process involving arteries in various organs. Carotid intima 
medial thickness (CIMT) can be useful noninvasive tool to detect atherosclerosis for diagnosis of significant cardiovascular 
disease. We aim to study the association of CIMT with severity of Coronary Artery Disease (CAD).
Methods: This was a cross sectional, observational study conducted in 81 patients with mean age of 59.9± 8.5 years 
with a diagnosis of CAD undergoing coronary artery bypass graft (CABG) surgery. The CIMT was measured with B-mode 
ultrasound in all patients and association with severity of CAD was measured.
Results: The prevalence of increased CIMT in our study group was 31% and carotid plaque was 69%. Presence of carotid 
plaque was significantly associated with severe grade CAD stenosis (t = 4, p < 0.001) and presence of Chronic Total Occlusion 
(CTO) (p = 0.028). There was no significant correlation between mean CIMT and severity of CAD expressed as mean 
percentage stenosis (r = 0.179, p = 0.11) but patients with CTO had higher mean CIMT value than non-CTO group (0.86 ± 
0.21 Vs 0.73 ± 0.18; p = 0.027). We found that diabetic population had greater mean CIMT values than nondiabetic population 
(0.82 ± 0.21 Vs 0.72 ± 0.17; p = 0.017) and higher prevalence of carotid plaque (p = 0.02). Similarly, females were more likely 
to have increased CIMT than males (p=0.004).
Conclusion: We found that increased CIMT was associated with presence of CTO. Presence of carotid plaque was 
associated with severe grading of CAD and CTO. Carotid ultrasound can be useful noninvasive modality to predict presence 
of significant CAD.
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Abstract

    Atherosclerosis is a diffuse and progressive pathologic process  
involving various arterial distribution and has varied clinical 
presentation that is dependent on the regional circulation involved1, 2. 
Atherosclerosis results in formation of complex lesion in the arterial 
wall called plaques resulting in arterial luminal narrowing. Phenomena 
like plaque rupture and thrombosis results in the acute clinical 
complications of myocardial infarction and stroke3.

    Cardiovascular Disease (CVD) remains the leading global cause 
of death, accounting for 17.3 million deaths per year, a number that 
is expected to grow to >23.6 million by 20304. It is also a major 
health burden in low income countries like Nepal. A hospital-based 
prevalence study of non-communicable diseases (NCD) in 31 
hospitals across the country found that 36.5% of the admissions were 
for NCDs, 38% of which was CVD5. The prevalence of coronary heart 
disease (CHD) in the male population in eastern Nepal was 5.7%6.
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Methods
    This study was hospital based, cross sectional, observational study. 
It was conducted in Shahid Gangalal National Heart Center, Bansbari, 
Kathmandu through June 2108 to May 2019 for a period of 1 year. 
Ethical clearance was formally taken from Institute Review Board, 
NAMS. The study included 81 patients with CAD undergoing CABG 
surgery. Patients failing to give consent, those with past history of 
CABG and carotid endarterectomy were excluded from the study.
    Patient undergoing CABG surgery underwent an assessment of 
bilateral carotid arteries using Philips EPIQ Ultrasound system 
utilizing B mode and Color Doppler to assess the severity CIMT and 
associated plaque or any carotid artery stenosis. CIMT was defined 
by the thickness of intima and media layer which are the innermost 
hyperechoic and hypoechoic layer in carotid artery wall. Carotid 
artery luminal stenosis was assessed by color doppler. Mean CIMT 
values from the far walls of the right and left common carotid arteries 
(CCAs) (mean-mean) was as per recommendation from American 
Society of Echocardiography (ASE) ultrasound images of the distal 
1 cm of the far wall of each CCA were obtained to measure CIMT15.
    Carotid plaque was defined as CIMT > 1.5mm or ≥ 50% of 
surrounding vessel wall15. The high-resolution images of the far wall 
of the bilateral common carotid artery, internal carotid arteries, and 
carotid bulbs were obtained to screen for the carotid plaques according 
to recommendations of the American Society of Echocardiography 
Carotid Intima-Media Thickness Task Force. The mean CIMT of left 
and right carotid artery was recorded as mean CIMT. Mean CIMT 
values of ≤ 0.8 mm was considered normal and a value > 0.8 mm was 
recorded as increased16.
       As recommended by the Society of Radiologists in the Ultrasound 
Consensus the degree of stenosis was classified as normal (no 
stenosis), up to 50% non-obstructive carotid disease, 50 to 69% 
significant stenosis, >70% critical or total occlusion.
    Severity and grading of coronary artery disease was defined as 
follows17-
    >50% stenosis in five major vessels >2mm in diameter is considered 
coronary artery disease. Left main coronary artery was considered a 
double vessel disease and other individual arteries a single vessel 
disease.
    Severity of stenosis of an artery was expressed in percentage of 

luminal obstruction in comparison to arterial diameter in healthy 
segment and mean percentage stenosis in all the vessels was 
calculated as a marker of severity of CAD. Presence of chronic total 
occlusion (CTO) and left main disease (LMD) was recorded and were 
considered a marker of severe CAD.

Statistical Analysis
    Data analysis was performed using Statistical Package for Social 
Sciences SPSS (Version 21.0, SPSS Inc, Chicago, IL). Continuous 
variables were expressed as mean ± SD whereas categorical data were 
expressed in frequency and percentages. Chi square test (or Fischer 
exact test) was used to analyze the categorical data. Independent 
sample T test was performed to analyze the comparison between 
the continuous variables. A value of P<.05 was taken as statistically 
significant.

Results
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    The association between carotid artery disease and coronary artery 
disease (CAD) has been widely reported in literature. Carotid and 
coronary artery stenosis share common risk factors and autopsy 
studies have shown that both share a common pathology7. Increase 
in the carotid intima media thickness (CIMT) is accompanied by 
yearly risk of 0.7% to 2.2% for coronary heart disease, 0.4% to1.8% 
for stroke and from 1.8% to 3.2% for total cardiovascular disease. 
Increased carotid intimal medial thickness can be used as a surrogate 
marker of coronary artery disease.
    As atherosclerosis is a generalized process, thickening of the 
intima-media at any local site is generally considered to be an 
early marker of cardiovascular disease8. Most commonly utilized 
epidemiological tool for this purpose is the measurement of CIMT 
using ultrasonography as it is readily available, convenient, non-
invasive and cost effective9. Compared to conventional angiography, 
studies have found that ultrasonic carotid artery duplex scanning, 
yields a sensitivity of 99% and specificity of 84%10. Coexistence 
of carotid artery diseases with CAD is common and management 
of such patients is challenging. Patients with carotid artery disease 
are at the risk of developing perioperative neurological events like 
stroke. Hence patients undergoing surgical procedure like coronary 
artery bypass graft (CABG) usually undergo preoperative evaluation 
of carotid artery11-14.

Variable No.(%) / Mean ± SD
Age (Yr) 59.9 ± 8.5
Elderly (age >60 yrs) 43 (53%)
Male Sex 62 (76%)
Weight (kg) 63.1 ± 8.5
Height (m) 1.6 ± 0.09
BMI (kg/m²) 24.2 ± 3.4
Obesity 33 (41%)
Hypertension 42 (52%)
Diabetes Mellitus 35 (43%)
Dyslipidemia 25 (31%)
Chronic Smoker 54 (64%)
Family History of CVD 8 (10%)
Serum Total Cholesterol (mmol/L) 3.8 ± 1.2
Serum Triglyceride (mmol/L) 1.5 ± 0.9
Serum HDL (mmol/L) 1.0 ± 0.2
Serum LDL (mmol/L) 2.0 ± 1.2
LVEF (%) 53.6 ± 11.4
Blood Pressure (mmHg) 
Systolic / Diastolic

123.4 ± 17.8 / 76.4 ± 10.7

Blood sugar (mmol/L) 7.5 ± 2.4
Stroke / TIA 1 (1%)
CAD group - SVD/ DVD/ TVD 6 (7%) / 19 (24%) / 56 

(69%)
CTO 19 (24%)
LMD 20 (25%)
CAS group – No / Mild/ 
Moderate / Severe

58 (72%) / 9 (11%) / 14 
(17%)/ 0(0%)

CIMT 
Left/ Right/ Mean 0.76 ± 0.19/ 0.77 ± 0.24/ 

0.76 ± 0.19
Coronary Artery Percentage Stenosis 83.68 ± 8.02
Carotid Plaque 56 (69%)

Table 1: Baseline Characteristics of the Study Subjects
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Baseline characteristics of study population
    A total of 81 patients who were undergoing CABG for CAD 
fulfilling inclusion criteria were included in the study. The study 
group comprised of 62 males (76%) and 19 females (24%). The mean 
age of study group was 59.9 ± 8.5 yrs with 53% elderly population. 
The demographic and clinical characteristics of the study population 
is summarized in table 1. 

Mean CIMT and its association with severity of CAD
    Twenty three (31%) patients had a high mean CIMT value 
whereas 56(69%) patients had a normal mean CIMT value. There 
was significantly higher mean CIMT in diabetic population than 
non-diabetic (0.82 ± 0.21 Vs 0.72 ± 0.17; t = 2.34, p = 0.017). There 
was no significant difference in mean CIMT between other groups. 

There was no significant correlation between mean CIMT and mean 
percentage coronary artery stenosis (r = 0.179, p = 0.11). However, 
patients with CTO in coronary angiography had higher mean CIMT 
value than non-CTO group (0.86 ± 0.21 Vs 0.73 ± 0.18; t = 2.33, p = 
0.027). We found no significant differences in mean CIMT between 
different CAD groups as per angiography (0.73 ± 0.21, 0.72 ± 0.21 
and 0.78 ± 0.19 for SVD, DVD and TVD respectively, p = 0.42). 
Likewise, there was no significant difference in mean CIMT between 
Left Main Disease and Non- Left Main disease (0.80 ± 0.23 Vs 0.75 
± 0.18; t = 0.912, p = 0.37). 

Variables Mean 
CIMT
≤ 0.8 mm
(N = 56)

 Mean 
CIMT
> 0.8 mm
(N = 25)

p value

Age 59.6 ± 9.5 60.72 ± 6.1 0.54
Sex

Male/ Female 48/ 8 14/ 11 0.004
Diabetes Mellitus 20 15 0.04
Hypertension 29 13 0.98
Dyslipidemia 15 10 0.23
Chronic smoker 36 16 0.98
Family History of 
CVD

3 5 0.09

Serum Total 
Cholesterol (mmol/L)

3.6 ± 0.7 4.3 ± 1.9 0.05

Serum Triglyceride 
(mmol/L)

1.48 ± 0.7 1.7 ± 1.1 0.34

Serum HDL (mmol/L) 1.0 ± 0.19 1.01 ± 0.31 0.80
Serum LDL (mmol/L) 1.8 ± 0.72 2.5 ± 1.8 0.09
Blood sugar (mmol/L) 7.5 ± 2.5 7.5 ± 2.0 0.92

LVEF (%) 55.1 ± 11.5 50.2 ± 10.6 0.66
Blood Pressure – SBP 124.5 ± 

19.0/
120.8 ± 
14.9/

0.34

                             DBP 76.8 ± 10.6 75.3 ± 11.0 0.57
BMI (Kg/m²) 24.4 ± 3.5 23.7 ± 3.4 0.45
Obesity 23 10 0.92
CAD Group – 

SVD 5 1 0.60
 DVD 14 5
TVD 37 19
Stroke 0 1 0.30
CTO 11 8 0.26
LMD 12 8 0.40

Nepalese Heart Journal 2019; Vol 16 (2), 35-40

Association of Carotid Intima Media Thickness with the severity of Coronary Artery Disease in patients undergoing 
Coronary Artery Bypass Graft Surgery in a tertiary care center

Table 2: Comparison of Variables in two Groups with CIMT cut off 
of 0.8 mm
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Fig.1.  Box plot Showing Distribution of Mean CIMT in Different 
CAD Groups.

Carotid artery plaque, carotid artery stenosis and its association with 
CAD
    Presence of carotid plaque was significantly associated with severity 
of CAD expressed as mean percentage stenosis (t = 4, p<0.001) (Fig. 
2). Diabetic patients had higher carotid plaque than non-diabetic 
patients (p = 0.02). Similarly, presence of plaque in carotid artery was 
associated with CTO in coronary angiogram (p = 0.028). However, 
presence of carotid plaque was not significantly different within CAD 
group (p = 0.78). Carotid plaque was not significantly associated with 
LMD (p = 0.07). 
   There was no significant association between presence of carotid 
artery stenosis and CAD group, LMD or CTO (p = 0.27, p = 0.14 and 
p = 0.75 respectively). 
    Comparison of the patients into those with normal CIMT (≤ 0.8 mm) 
and those with high CIMT (>0.8 mm) showed that diabetes and female 
sex was significantly associated with thickened CIMT (p = 0.04 and 
p = 0.004 respectively) (Table 2). However, no other parameters 
significantly predicted thickened CIMT in these patients.
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Discussion
    Our study was conducted in a group of patients admitted to the 
hospital for CABG surgery for coronary revascularization. Majority 
of the study population had traditional risk factors for CAD. 
Conventionally, these risk factors are strongly associated with CAD18. 
We found out that among all risk factors, diabetes was significantly 
associated with increased CIMT. Diabetes is independent risk factor 
for atherosclerosis and several studies have shown that it is associated 
with increased CIMT19, 20. We found that those with increased CIMT 
were females rather than males. But sex itself was not associated with 
differences in mean CIMT. Furthermore, female subjects were less 
in our study hence a study with sex matched population is required 
to assess the sex related difference in patients with CAD. Previous 
studies have concluded that CIMT values are lower in women than 
in men21.
    The prevalence of thickened CIMT in our study population is lower 
than previous studies22, 23. We found a significant difference in mean 
CIMT between CTO and non-CTO group indicating thickened CIMT 
was associated with complex CAD like CTO. However, we found 
no significant correlation between mean CIMT and mean percentage 
coronary stenosis. Similarly, there was no significant difference in 
mean CIMT values of different CAD groups. This result is in contrast 
to other studies which have showed a positive correlation between 
CIMT and severity of CAD24-26. However, other  studies have shown 
no significant association between CIMT and severe CAD given by 
SYNTAX score27. This contrasting results mostly arise due to the fact 
that other studies were done on patients comparing normal population 
with CAD group but our study was conducted in patients with CAD 
undergoing CABG surgery who usually have severe and complex 
coronary disease.
    Prevalence of carotid plaque in our study was higher than studies 
done in Korea28. Previous studies have demonstrated a significant 
association between prevalence and severity of CAD with carotid 
artery plaque29-31. Our study is in concordance with these previous 
studies.
    We found that the prevalence of carotid artery stenosis in our study 
was 28% which was mild to moderate grade stenosis and there was 
no significant association with severity of CAD. Overall prevalence 
of CAS in our study was lower than previously reported studies32, 33.

Limitations
    Our study had some limitations. First, our study enrolled a relatively 
small sample size from a single center. Second, this study was limited 
to patients undergoing CABG hence the results cannot be generalized 
to asymptomatic population. Furthermore, lower prevalence of 
thickened CIMT in our study warrants a need for normative data of 
CIMT in our population so that comparative studies can be conducted 
in future. Also, influence of inter-observer bias on assessment of 
CAD severity cannot be ruled out as it was subjective assessment of 
coronary stenosis.

Conclusion
    We found that mean CIMT did not significantly correlate with 
mean percentage stenosis of coronary arteries, however, increased 
CIMT was associated with CTO. Carotid plaque was significantly 
associated with high grade stenosis and CTO. Diabetic population 
tend to have higher CIMT than non-diabetic study population. Carotid 
ultrasonography may aid in non-invasive assessment of atherosclerotic 
cardiovascular disease.
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