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ABSTRACT 
Objectives: To determine the frequency of abnormal Intima media thickness of Carotid artery in obese individuals by 

using color Doppler ultrasonography. Design: Descriptive cross-sectional study. Setting: Department of Radiology 

Allied Hospital, Faisalabad. Period: From August 2011 to june 2012, Methodology: A total of 96 patients were enrolled 

in this study. LOGIC 5 Doppler ultrasound machine was used. B-mode ultrasonography of common carotid arteries was 

performed on both sides with a 7.5 MHz linear array transducer. Intima media thickness was accessed in the distal wall 

of common carotid artery of both sides 1.0 cm proximal to carotid bulb. Results: Mean age of the patients was observed 

50.1±5.9 years. Abnormal intima media thickness in right common carotid artery (RCCA) was found to be in 46 (47.9%) 

patients and in 45 (46.8%) patients in left common carotid artery (LCCA). Mean values of intima-media thickness 

(IMTs), luminal diameters (LD) and flow velocity (FV) systolic and diastolic of right common carotid artery (RCCA) as 

follows, 0.74±0.17, 6.90±0.93, 78.91±17.03 and 21.50±5.67, respectively. Mean values of intima-media thickness 

(IMTs), luminal diameters (LD) and flow velocity (FV) systolic and diastolic of left common carotid artery (LCCA) as 

follows, 0.74±0.15, 6.85±0.72, 76.58±12.49 and 20.41±5.14, respectively. Conclusion: Carotid intima-media thickness 

testing by using Colour Doppler Ultrasonography is a powerful and noninvasive tool in the early detection of 

atherosclerotic plaques and carotid artery wall thickening and is an independent predictor of strokes and heart attacks. 
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INTRODUCTION 
Obesity is a common health problem in both 

developed and developing countries, with an overall 

prevalence of 30% in westernized society.
1
 In 

Pakistan its prevalence is 10.3%.
2 

Patients having 

BMI  >30 was considered as obese individuals. 

Obesity is an independent risk factor for developing 

atherosclerotic changes in great vessels.
3
 

Atherosclerotic plaques are more dangerous l than 

calcific plaque because they tend to dislodge easily 

and result in ischemic attacks (stroke).
4-6

 

Doppler ultrasonography offers a noninvasive 

investigation of hemodynamics in carotid vessels 

thereby helps in the diagnosis of new therapies and 

prevention of ischemic stroke by providing 

prophylactic treatment.
7
 

 Carotid intima media thickness (IMT)  have 

clinical application as a marker of developing 

atherosclerosis in the setting of various risk factors 

like hyperlipdemia, hyperglycemia, hypertension 

and other metabolic syndromes. From previous 

studies it has been estimated that prevalence of 

increase in common carotid artery intima media 

thickness in obese is 45%.
8
 

Stroke is the commonest emergency in any 

neurology ward in Pakistan. Likewise present life 

style and rapid urbanization has caused an increase 

in risk of atherosclerosis in Pakistan as well. It has 

been estimated in previous studies that in cases of 

sudden cardiac death 67 % of individuals had 

varying degree of atherosclerosis.
9-11

 

Since obesity predisposes to atherosclerosis and 

coronary syndrome, Carotid artery Doppler is a 

noninvasive test and has no radiation hazards, so it 

can be used as a screening tool to detect sub clinical 

atherosclerosis at an early stage to intimate high risk 

individuals either change their lifestyle or use 
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pharmacological measures. By this we can prevent 

progression of atherosclerosis which leads to fatal 

outcome like stroke or myocardial infarction etc. 

 

METHODOLOGY  

 This was a descriptive cross-sectional study 

undertaken in Department of Radiology, Allied 

Hospital, Faisalabad. Study was carried out over a 

period of twelve months from August 2011 to June 

2012.Ninety six patients who ranged from > 25 yrs 

and < 55 yrs of age of both genders with BMI more 

than 30 were collected from OPD of Radiology and 

medical department of Allied Hospital Faisalabad. 

The patients excluded from the study are those with 

history of Diabetes mellitus, Hypertension, Stroke, 

Ischemic heart disease and smoking  

All the patients were examined with LOGIC 5 

Doppler ultrasound machine was used. B-mode 

ultrasonography of common carotid arteries was 

performed on both sides with a 7.5 MHz linear 

array transducer. Ultrasound was done in supine 

position & elevation of chest by pillow. Intima 

media thickness was accessed in the distal wall of 

common carotid artery of both sides 1.0 cm 

proximal to carotid bulb. The sampling gate was 

placed at the centre of the arterial axis & flow 

velocities were recorded only after the signal has 

stabilized. Peak systolic velocity was measured in 

the common carotid artery with insonation angle 

adjusted between 50
°
 & 60

°
 to the course of vessel. 

The luminal diameter of common carotid artery was 

measured between the bright internal echogenic 

lines of parallel vessel wall, & percentage of 

narrowing of its lumen was measured. 

To minimize bias, all of the measurements was 

taken in the same position at the same level.  

Collected data were analyzed through computer 

software SPSS 17. Frequency & percentage was 

computed for gender & abnormal hemodynamics in 

right & left common carotid arteries. Mean & 

standard deviation was computed for quantitative 

variables like age, Intima media thickness, luminal 

diameter & flow velocity. 

 

RESULTS 

Regarding age distribution of cases, maximum 

number of patients 57 (59.3%) were 46-54 years of 

age and minimum were 15 patients (15.7%) with 

mean age 50.1±5.9 (Table-1). 

Majority of the patients were male i.e. 69 (71.9%) 

and 27 (28.1%) patients were female (Table-2). 

Table 1: Distribution of cases by age 

Age (Year) Number Percentage 

26-35 15 15.7 

36-45 24 25.0 

46-54 57 59.3 

Total 96 100.0 

Mean±SD 50.1±5.9 

 

Table 2: Distribution of cases by sex 

Sex Number Percentage 

Male 69 71.9 

Female 27 28.1 

Total 96 100.0 

 

Abnormal intima media thickness in right common 

carotid artery (RCCA) was found to be in 46 

(47.9%) patients and in 45 (46.8%) patients in left 

common carotid artery (LCCA) (Table-3). 

 

Table 3: Abnormal Haemodynamics in Right 

Common Carotid Artery (RCCA) & Left 

Common Carotid Artery (LCCA) n=96 

Variables 

Abnormal haemodynamics 

Yes No 

Intima media 

thickness(RCCA) 
46 (47.9%) 50 (52.1%) 

Intima media 

thickness(LCCA) 
45 (46.8%) 51 (53.2%) 

 

Mean values of intima-media thickness (IMTs), 

luminal diameters (LD) and flow velocity (FV) 

systolic and diastolic of right common carotid artery 

(RCCA) as follows, 0.74±0.17, 6.90±0.93, 

78.91±17.03 and 21.50±5.67, respectively (Table-

4). 

Mean values of intima-media thickness (IMTs), 

luminal diameters (LD) and flow velocity (FV) 

systolic and diastolic of left common carotid artery 

(LCCA) as follows, 0.74±0.15, 6.85±0.72, 

76.58±12.49 and 20.41±5.14, respectively (Table-

5). 
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Table 4: Mean values of intima-media thickness 

(IMTs), luminal diameters (LD) and flow 

velocity (FV) systolic and diastolic of right 

common carotid artery (RCCA) 

Variables Mean SD 

Intima media thickness (mm) 0.74 ±0.17 

Luminal diameter (mm) 6.90 ±0.93 

Flow velocity (cm/s) systolic 78.91 ±17.03 

Flow velocity (cm/s) diastolic 21.50 ±5.67 

 

Table 5: Mean values of intima-media thickness 

(IMTs), luminal diameters (LD) and flow 

velocity (FV) systolic and diastolic of left 

common carotid artery (LCCA) 

Variables Mean SD 

Intima media 

thickness (mm) 
0.74 ±0.15 

Luminal diameter 

(mm) 
6.85 ±0.72 

Flow velocity (cm/s) 

systolic 
76.58 ±12.49 

Flow velocity (cm/s) 

diastolic 
20.41 ±05.14 

 

 

 

Figure 1: 50 year old obese female patient with 

increased intima media thickness of 0.87mm in 

left common carotid artery 1cm proximal to 

carotid bulb 

 

DISCUSSION 

Atherosclerosis develops in association with the 

dyslipidemia of obesity. Myocardial infarction and 

stroke are the two major causes of early death in the 

obese people.
12

 

The mechanism behind the increased carotid artery 

vessel luminal diameter in the overweight subjects 

in the present study may be related to regulatory 

mechanisms that were present before compensatory 

enlargement to preserve lumen area and, therefore, 

vessel diameter may be used as a risk factor 

indicator 

Increased IMT is considered an early marker of 

atherosclerosis. Cross sectional associations have 

been reported between IMT and cardiovascular risk 

and prevalent cardiovascular disease.
13

 Bots et al. 

found a positive association between carotid IMT 

and the incidence of strokes of all types.
14

 

According to Ginaros et al and Semrad et al the 

thickness of the carotid wall increases with age and 

is augmented in diabetic subjects.
15

 

In a study by Keser et al, total 114 patients were 

included, the male to female: ratio was 1.5:1.
16

 In 

our study, the overall male to female ratio was high. 

Males were significantly more than females. 

In a study by Holaj et al, carotid IMT was 

determined by ultrasonography. There was 

significant difference in intima media thickness in 

patients with obesity/diabetes mellitus as compared 

to control group (0.892±0.154 mm versus 

0.812±0.124 mm; P<0.01).
17

 

The increased intima media thickness is a predictor 

of both myocardial infarction and stroke. The 

combined measure of common-carotid-artery and 

internal carotid artery intima media thickness is a 

better predictor of events than either thickness 

measure taken alone. When statistical adjustment 

was made for traditional cardiovascular risk factors, 

carotid-artery intima media thickness remained a 

significant predictor of cardiovascular events. The 

strength of the associations between intima media 

thickness and outcome was at least as strong as the 

associations seen with traditional risk factors.
18

 

The procedure of carotid ultrasonography helps in 

detecting the exact place where the carotid artery 

has been narrowed.  Carotid artery disease, is the 

main risk factor for stroke. This luminal narrowing 

of the artery is caused by plaque in a blood vessel. 

Plaque usually forms when cholesterol, fat and 

other such substances accumulate in the intimal 

layer of an artery.
19

 

A carotid ultrasound is beneficial for previous 

stroke victims or those at risk. It is used to visualize 

different types of plaque. Sometimes it is used to 
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access whether a stent, (a widener for the artery to 

prevent blockage caused by plaque), is properly 

placed.
19

 

With the advance of ultrasound technology, more 

clinically relevant information such as IMT, plaque 

morphology and arterial blood flow volume can be 

obtained in a carotid ultrasound examination and it 

helps neurologists in the prediction of stroke risk 

and prognosis of stroke.
20

 

In present study, abnormal intima media thickness 

was found to be in 47.9% in obese patients. These 

results are comparable with the findings of Burke et 

al i.e. 45% in obese subjects.
11

 

 

CONCLUSION 

Carotid intima-media thickness testing by using 

colour Doppler Ultrasonography is a powerful and 

noninvasive tool in the early detection of 

atherosclerotic plaques and carotid artery wall 

thickening and is an independent predictor of 

strokes and heart attacks. 
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