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ABSTRACT: 
Background:Coronary artery disease (CAD) is a common type of heart disease. It occurs when the blood vessels that supply 
blood to the heart become narrowed or blocked due to the buildup of plaque-a mixture of fat, cholesterol, and other 

substances. The present study was conducted to assess atherosclerotic changes in carotid & coronary arteries in patients with 

cardiovascular diseases. Materials & Methods:58 cardiac ailments and those symptomatic patients of both genderswere 

classified into group I (asymptomatic) and group II (symptomatic). High resolution sonographic examination and MDCT 
examination were performed.Assessment of treadmill test (TMT), right common carotid intimal medial thickness 

(RTCCIMT), right internal carotid intimal medial thickness (RTICIMT), left common carotid intimal medial thickness 

(LTCCIMT), left internal carotid intimal medial thickness (LTICIMT) was done. Results: In group I, males were 19 and 

females were 10 and in group II, males were 20 and females were 9. TMT was positive in 15 patients in group II and pain in 
17 patients in group II. RTCCIMT was 0.51 and 0.57, RTICIMT was 0.64 and 0.65, LTCCIMT was 0.55 and 0.60, and 

LTICIMT was 0.62and 0.68 in group I and II respectively. The difference was significant (P< 0.05). In group Iand group II, 

RCA score 0 was seen in 23 and 20, 1 in 4 and 6, and 2 in 2 and 3 patients in group I and group II respectively. RCA Pro0 

was seen in 24 and 20, 1 in 3 and 5, 2 in 2 and 4 patients in group I and group II respectively. RCA- Mild0 was seen in 26 
and 18, 1 in 2 and 5, and 2 in 1 and 6 patients in group I and group II respectively. RCA-Dist0 was seen in 27, and 21, 1 in 1 

and 6, and 2 in 1 and 2 patients in group I and group II respectively. LCA0was seen in 20 and 17, 1 in 9 and 12, patients in 

group I and group II respectively. AD Pro0 was seen in 23 and 21, 1 in 4 and 5, and 2 in 2 and 3 patients in group I and 

group II respectively. LAD- Mild0 was seen in 26 and 22, 1 in 2 and 5, and  2 in 1 and 2 patients in group I and group II 
respectively. LAD-Dist0 was seen in 24 and 25, 1 in 2 and 2, and 2 in 3 and 0 patients in group I and group II respectively. 

Cx- Pro0 was seen in 23 and 17, 1 in 4 and 6, 2 in 2 and 4 patients in group I and group II respectively. Cx- Dist0 was seen 

in 24 and 25, 1 in 2 and 1, and 2 in 1 and 1 patients in group I and group II respectively. The difference was significant (P< 

0.05). Conclusion: Internal carotid arteries showed clear signs of atherosclerosis development. In the symptomatic group, a 
significant correlation was found between coronary disease and the IMT thickness of the right common carotid (RCC). 
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INTRODUCTION 
Coronary artery disease (CAD) is a common type of 

heart disease. It occurs when the blood vessels that 

supply blood to the heart become narrowed or blocked 

due to the buildup of plaque-a mixture of fat, 

cholesterol, and other substances.1 This restricts blood 

flow to the heart muscle, leading to various symptoms 

such as chest pain (angina), shortness of breath, and in 

severe cases, heart attack.Risk factors for coronary 

artery disease include high blood pressure, high 

cholesterol, smoking, diabetes, obesity, lack of 

physical activity, and family history of heart disease.2 

Carotid IMT refers to the thickness of the inner layers 

of the carotid artery wall, specifically the intima and 

media layers. In individuals with atherosclerosis, 

these layers may thicken due to the accumulation of 

plaque and inflammation. Thus, measuring carotid 
IMT using ultrasound imaging can provide valuable 

information about the extent of atherosclerosis and 

help assess cardiovascular risk.3Carotid intimal 

medial thickness (IMT) is indeed used as an indicator 

of atherosclerosis, particularly in the early stages. The 

carotid arteries are located in the neck and supply 

blood to the brain. Atherosclerosis is the buildup of 

plaque within the arteries, consisting of cholesterol, 

fat, calcium, and other substances. This buildup can 

lead to narrowing and stiffening of the arteries, 

restricting blood flow and increasing the risk of stroke 

and other cardiovascular events.4 

Elevated carotid IMT has been associated with an 

increased risk of cardiovascular events such as heart 

attack and stroke, independent of traditional risk 

factors such as high blood pressure and cholesterol 

levels.5 Therefore, it is often used as a marker of 

subclinical atherosclerosis, allowing for early 

detection and intervention to prevent the progression 

of cardiovascular disease.6The present study was 

conducted to assess atherosclerotic changes in carotid 
& coronary arteries in patients with cardiovascular 

diseases. 
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MATERIALS & METHODS 
The present study consisted of 58 cardiac ailments 

and those symptomatic patients of both genders. All 

gave their written consent to participate in the study. 

Data such as name, age, gender etc. was recorded. All 

patients were examined for vital signs, blood pressure 

recording, laboratory assessment of biochemical 

profile. Patients were classified into group I 
(asymptomatic) and group II (symptomatic). High 

resolution sonographic examination and MDCT 

examination were performed. Imaging of coronary 

arteries was done by plain and contrast angiography 

using MDCT- VCT 64 scanner.Assessment of 

treadmill test (TMT), right common carotid intimal 

medial thickness (RTCCIMT), right internal carotid 

intimal medial thickness (RTICIMT), left common 

carotid intimal medial thickness (LTCCIMT), left 

internal carotid intimal medial thickness(LTICIMT) 

was done.Data thus obtained were subjected to 
statistical analysis. P value < 0.05 was considered 

significant. 

 

RESULTS 

Table I Distribution of patients 

Parameters Group I Group II P value 

M:F 19:10 20:9 0.17 

TMT 0 15 0.02 

Pain 0 17 0.04 

RTCCIMT 0.51 0.57 0.94 

RTICIMT 0.64 0.65 0.91 

LTCCIMT 0.55 0.60 0.03 

LTICIMT 0.62 0.68 0.04 

Table I, graph I shows that in group I, males were 19 and females were 10and in group II, males were 20 and 

females were 9. TMT was positive in 15 patients in group II and pain in 17patients in group II. RTCCIMT was 

0.51 and 0.57, RTICIMT was 0.64 and 0.65, LTCCIMT was 0.55 and 0.60, and LTICIMT was 0.62 and 0.68 in 

group I and II respectively.The difference was significant (P< 0.05). 

 

Graph I Distribution of patients 

 
 

Table II Comparison of location of abnormality and disease severity in right and left coronary arteries 

Parameters Score Group I Group II P value 

RCA 0 23 20 0.05 

1 4 6 

2 2 3 

RCA Pro 0 24 20 0.04 

1 3 5 

2 2 4 
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RCA- Mild 0 26 18 0.02 

1 2 5 

2 1 6 

RCA-Dist 0 27 21 0.03 

1 1 6 

2 1 2 

LCA 0 20 17 0.01 

1 9 12 

2 0 0 

LAD Pro 0 23 21 0.02 

1 4 5 

2 2 3 

LAD- Mild 0 26 22 0.05 

1 2 5 

2 1 2 

LAD-Dist 0 24 25 0.04 

1 2 2 

2 3 0 

Cx- Pro 0 23 17 0.02 

1 4 6 

2 2 4 

Cx-Dist 0 24 25 0.04 

1 2 1 

2 1 1 

 
Table II shows that in group I and group II, RCA 

score 0 was seen in 23 and 20, 1 in 4 and 6, and 2 in 2 

and 3 patients in group I and group II respectively. 

RCA Pro0 was seen in 24 and 20, 1 in 3 and 5, 2 in 2 

and 4patients in group I and group II respectively. 

RCA- Mild0 was seen in 26 and 18, 1 in 2 and 5, and 

2 in 1 and 6patients in group I and group II 

respectively. RCA-Dist0 was seen in 27, and 21, 1 in 

1 and 6, and 2 in 1 and 2patients in group I and group 

II respectively.LCA0 was seen in 20 and 17, 1 in 9 

and 12, patients in group I and group II respectively. 

AD Pro 0 was seen in 23 and 21, 1 in 4 and 5, and 2 in 

2 and 3patients in group I and group II respectively. 
LAD- Mild0 was seen in 26 and 22, 1 in 2 and 5, and 

2 in 1 and 2patients in group I and group II 

respectively.LAD-Dist0 was seen in 24 and 25, 1 in 2 

and 2, and 2 in 3 and 0patients in group I and group II 

respectively.Cx- Pro0 was seen in 23 and 17, 1 in 4 

and 6, 2 in 2 and 4patients in group I and group II 

respectively.Cx- Dist0 was seen in 24 and 25, 1 in 2 

and 1, and 2 in 1 and 1patients in group I and group II 

respectively.The difference was significant (P< 0.05). 

 

DISCUSSION 
Management and prevention strategies typically 

involve lifestyle changes such as adopting a heart-

healthy diet, regular exercise, quitting smoking, and 

controlling other risk factors.7 In some cases, 

medications or medical procedures like angioplasty or 

bypass surgery may be necessary.8 Early detection 
and intervention are crucial in managing coronary 

artery disease and reducing the risk of complications.9 

The present study was conducted to assess 

atherosclerotic changes in carotid & coronary arteries 

in patients with cardiovascular diseases. 

We found that in group I, males were 19 and females 

were 10 and in group II, males were 20 and females 

were 9. TMT was positive in 15 patients in group II 

and pain in 17 patients in group II. RTCCIMT was 

0.51 and 0.57, RTICIMT was 0.64 and 0.65, 

LTCCIMT was 0.55 and 0.60, and LTICIMT was 

0.62 and 0.68 in group I and II respectively. Bhat et 

al10 performed assessment of intimal-medial-thickness 

(IMT) in carotid arteries using multidetector CT 

(MDCT) in both clinically asymptomatic and 

symptomatic patients with luminal alterations in 
coronaries.The carotid bifurcation's HRUS scan was 

carried out in 151 people in asymptomatic and sick 

groups to test IMT. Within a week of each other, the 

coronary arteries of the same patients were assessed 

using MDCT. There was a linear correlation between 

IMT and advancing age. 50% of patients between the 

ages of 51 and 56 had an IMT of 0.5-0.69 mm, and 

there were more symptomatic individuals in this 

group. Changes in the coronary arteries were shown to 

rise linearlymore prevalent in diabetic, hypertensive, 

treadmill test (TMT) positive and clinically 

symptomatic patients. 

We found that in group Iand group II, RCA score 0 

was seen in 23 and 20, 1 in 4 and 6, and 2 in 2 and 3 

patients in group I and group II respectively. RCA 

Pro0 was seen in 24 and 20, 1 in 3 and 5, 2 in 2 and 4 

patients in group I and group II respectively. RCA- 
Mild0 was seen in 26 and 18, 1 in 2 and 5, and 2 in 1 

and 6 patients in group I and group II respectively. 

RCA-Dist0 was seen in 27, and 21, 1 in 1 and 6, and 2 

in 1 and 2 patients in group I and group II 
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respectively. LCA0was seen in 20 and 17, 1 in 9and 

12, patients in group I and group II respectively. AD 

Pro0 was seen in 23 and 21, 1 in 4 and 5, and 2 in 2 

and 3 patients in group I and group II respectively. 

LAD- Mild0 was seen in 26 and 22, 1 in 2 and 5, and 

2 in 1 and 2 patients in group I and group II 

respectively. LAD-Dist0 was seen in 24 and 25, 1 in 2 

and 2, and 2 in 3 and 0 patients in group I and group II 
respectively. Cx- Pro0 was seen in 23 and 17, 1 in 4 

and 6, 2 in 2 and 4 patients in group I and group II 

respectively. Cx- Dist0 was seen in 24 and 25, 1 in 2 

and 1, and 2 in 1 and 1 patients in group I and group II 

respectively. Coskun et al11investigated relationship 

of CIMT with the presence and extent of significant 

coronary artery narrowing in patients evaluated by 

coronary angiography for stable angina pectoris.One 

hundred consecutive patients with stable angina 

pectoris and documented ischemia on a stress test 

were included in the study. The patients were divided 

into two groups according to the result of the coronary 

angiography: group 1 (39 patients) without a 

noncritical coronary lesion, and group 2 (61 patients) 

having at least one lesion more than 50% within the 

main branches of the coronary arteries. All of the 

patients underwent carotid Doppler ultrasound 
examination for measurement of the CIMT by a 

radiologist blinded to the angiographic data.The mean 

CIMT was 0.78 +/- 0.21 mm in Group 1, while it was 

1.48 +/- 0.28 mm in Group 2 (p = 0.001). The mean 

CIMT in patients with single vessel disease, multi-

vessel disease, and left main coronary artery disease 

were significantly higher compared to Group 1 (1.2 

+/- 0.34 mm, p = 0.02; 1.6 +/- 0.32 mm, p = 0.001; 

and 1.8 +/- 0.31 mm, p = 0.0001, respectively). 

Logistic regression analysis identified CIMT (OR 4.3, 

p < 0.001) and hypertension (OR 2.4, p = 0.04) as the 

most important factors for predicting CAD. 

The limitation of the study is the small sample size.  

 

CONCLUSION 
Authors found that internal carotid arteries showed 

clear signs of atherosclerosis development. In the 
symptomatic group, a significant correlation was 

found between coronary disease and the IMT 

thickness of the right common carotid (RCC). 

 

 

 

 

REFERENCES 
1. Mohan V, Deepa R, Rani SS, Premalatha G. 

Prevalence of coronary artery disease and its 

relationship to lipids in a selected population in South 

India: The Chennai Urban Population Study (CUPS 

No. 5). J Am Coll Cardiol 2001; 38: 682-7.  
2. Pignoli P, Tremoli E, Poli A, Oreste P, Paoletti R. 

Intimal plus medial thickness of the arterial wall: a 

direct measurement with ultrasound imaging. 

Circulation 1986; 74: 1399-406.  
3. Kanwar M, Rosman HS, Fozo PK, Fahmy S, Vikraman 

N, Gardin JM, et al. Usefulness of carotid ultrasound to 

improve the ability of stress testing to predict coronary 

artery disease. Am J Cardiol 2007; 99: 1196-200. 
4. Kasami R, Kaneto H, Katakami N, Sumitsuji S, 

Yamasaki K, Kuroda T, et al. Relationship between 

carotid intima-media thickness and the presence and 

extent of coronary stenosis in type 2 diabetic patients 
with carotid atherosclerosis but without history of 

coronary artery disease. Diabetes Care 2011; 34: 468-

70.  

5. Kim HS, Cho KI. Association of carotid artery 
parameters of atherosclerosis in coronary artery 

disease. J Cardiovasc Ultrasound 2013; 21: 72-80.  

6. Ikeda N, Gupta A, Dey N, Bose S, Shafique S, Arak T, 

et al. Improved correlation between carotid and 
coronary atherosclerosis SYNTAX score using 

automated ultrasound carotid bulb plaque IMT 

measurement. Ultrasound Med Biol 2015; 41: 1247-62.  

7. Simon A, Gariepy J, Chironi G, Megnien JL, Levenson 
J. Intima-media thickness: a new tool for diagnosis and 

treatment of cardiovascular risk. J Hypertens 2002; 20: 

159-69.  

8. Tarkin JM, Dweck MR, Evans NR, Takx RAP, Brown 
AJ, Ahmed T, et al. Imaging atherosclerosis. Circ Res 

2016; 118: 750-69.  

9. Sillesen H, Muntendam P, Adourian A, Entrekin R, 

Garcia M, Falk E, et al. Carotid plaque burden as a 
measure of subclinical atherosclerosis: comparison 

with other tests for subclinical arterial disease in the 

High- Risk Plaque BioImage Study. JACC Cardiovas 

Imaging 2012; 5: 681-9. 
10. Bhat V, Prasad TN, Ananthalakshmi S, Karthik GA, 

Cherian G, Dayananda Y. Clinical & radiological 

evaluation of atherosclerotic changes in carotid & 

coronary arteries in asymptomatic & clinically 
symptomatic individuals as a tool for pre-symptomatic 

diagnosis of cardiovascular disease. Indian Journal of 

Medical Research. 2016 Feb 1;143(2):197-204. 

11. Coskun U, Yildiz A, Esen OB, Baskurt M, Cakar MA, 
Kilickesmez KO, et al. Relationship between carotid 

intimamedia thickness and coronary angiographic 

findings: A prospective study. Am J Cardiol 2007; 99: 

1196-200. 

 


