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ABSTRACT 

BACKGROUND 

Today ultrasound has emerged as a powerful diagnostic medical tool as it is cost effective, widely available and there is no risk of 

radiation. Driven by an increasing public awareness, as well as advances in treatment of dyslipidaemia, there has been a growing 

interest in the evaluation of carotid intima media for thickening and plaque and the assessment of liver echotexture for its fatty 

content by ultrasound over the last decade. 

Aims and Objectives: 

 To document the presence/ absence of carotid intima thickening in patients. 

 To document the presence/ absence of plaque. 

 To document the presence/ absence of diffuse alterations in hepatic echotexture for fatty changes. 

 Sex and age prevalence of carotid intima media thickening and hepatic echotexture changes. 

 Statistical correlation of carotid intima medial thickness and hepatic echotexture changes with serum lipid parameters, if 
any. 

 

MATERIALS AND METHODS 

This prospective observational study was performed in the Department of Radiodiagnosis and Imaging, Dr. Somervell Memorial 

CSI Medical College, Karakonam in the period between January - August 2017. A series of 241 consecutive adult patients who 

presented to our routine master health check-up were included in our study. Ultrasound analysis of the carotid arteries was 

performed with a high-resolution linear array transducer. The maximal intima media thickness and the presence of plaque were 

looked for on both sides. Using a curvilinear array transducer, the echogenicity of the liver parenchyma was evaluated. Serum 

total cholesterol, triglycerides, low density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol (HDL-C) were 

estimated using enzymatic methods by a Hitachi 912 automated analyser. 
 

RESULTS 

 A total of 241 patients, who presented to our routine master health check-up underwent sonography and serum lipid 
analysis for the purpose of the study. Majority of patients in study population were males (62%), while 38% were females. Of 

them, 150 were male and 90 were female. The mean age of the study sample was 55.1 years with a range of 19 - 83 years. 

Maximum 148 (61.4%) were in the age group of 41 - 60 years followed by > 60 years’ age group, which included 75 (31.2%). 

Least number of patients 1 (0.41%) were in the age group of < 20 years. Carotid intima media thickening was found to be 

more common in males (42%) than in females (29.6%). In the 41 - 60 years’ age group it was 31.7% and 57.3% in the > 60 

years’ age group. 

 Presence of plaques also showed a gradual rise in prevalence with age, 23.5% in the 21 - 40 years’ group, 33.1% in the 41 -60 
years’ groups and 65.3% in the > 60 years’ group. 

 In patients with increased CIMT, the prevalence rate of abnormal lipid parameters range between 39% as with abnormal 

LDL-cholesterol and 45% as with abnormal HDL-cholesterol levels. 

 Of the 241 patients who were evaluated for liver echotexture changes 130 (54%) had diffusely increased echotexture, 111 
(46%) had normal and none (0%) had decreased echotexture. 

 

CONCLUSION 

Twenty first century India is at a threshold of a cardiovascular atherosclerotic disease boom. Incidence of dyslipidaemia is on the 

rise. With the continuing rapid advances in ultrasound technology, sonography will continue to remain an effective diagnostic 

tool in the early assessment of carotid atherosclerotic disease and fatty liver disease. 
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BACKGROUND 

The applications of ultrasound have come a long way since 

the use of underwater sonar detection systems in World War 

I. Today, it has emerged as a powerful diagnostic medical tool 

with its cost effective, non-radiation and widely available 

advantages. 

With the advent of high resolution ultrasound 

transducers, superficial structures get imaged with a high 

level of clarity and precision. 
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The rapid spread of western lifestyles and a sedentary 

work culture have led to dyslipidaemia and its consequences 

becoming a major public health hazard. 

Driven by an increasing public awareness as well as 

advances in treatment of dyslipidaemia, there has been a 

burgeoning interest over the last decade, in the evaluation of 

carotid intima media for thickening and plaque and the 

assessment of liver echotexture for its fatty content by 

ultrasound. 

 

Aims and Objectives 

 To document the presence/ absence of carotid intima 

thickening in adult patients. 

 To document the presence/ absence of plaque. 

 To document the presence/ absence of diffuse 

alterations in hepatic echotexture for fatty changes. 

 Sex and age prevalence of carotid intima media 

thickening and hepatic echotexture changes. 

 Statistical correlation of carotid intima medial 

thickness and hepatic echotexture changes with serum 

lipid parameters, if any. 

 To help in deciding further course of management. 

 To identify the high-risk category patients. 

 To prove sonography will continue to remain an 

effective diagnostic tool in the early assessment of 

carotid atherosclerotic disease and fatty liver disease. 

 

MATERIALS AND METHODS 

This prospective observational study was performed in the 

Department of Radiodiagnosis and Imaging, 

Dr. Somervell Memorial CSI Medical College, Karakonam in 

the period between January - August 2017. A series of 241 

consecutive adult patients who presented to our routine 

master health check-up were included in our study. 

Ultrasound analysis of the carotid arteries were 

performed with a high-resolution linear array transducer. 

The maximal intima media thickness and the presence of 

plaque were looked for on both sides. 

Using a curvilinear array transducer, the echogenicity of 

the liver parenchyma was evaluated. Spearman correlation 

was done for HE. 

Serum total cholesterol, triglycerides, low density 

lipoprotein cholesterol (LDL-C) and high obesity lipoprotein 

cholesterol (HDL-C) were estimated using enzymatic 

methods by a Hitachi 912 Automated analyzer. 

 

Study Design- A prospective observational study. 

 

Source of Data 

Patients referred to the Department of Radiodiagnosis, 

Dr. Somervell Memorial CSI Medical College, Karakonam for 

master health check-up. 

 

Sample Size- The study comprised a total of 241 patients. 

 

Inclusion Criteria 

Patients who presented to our routine master health check-

up. 

 

 

Exclusion Criteria 

Patients with focal liver lesions are excluded from the study. 

 

Statistical Analysis 

 All statistical analysis was done by using SPSS software 

trial version 20. Descriptive data was presented as 

percentages and tabulated. 

 Chi-square test was done to assess the association 

among various categorical variables. 

 The data were compared by the unpaired t-test between 

the groups with and without carotid plaques. 

 Linear correlations between carotid IMT (dependent 

variable) with lipid parameters and clinical 

characteristics (independent variable) were evaluated 

by Spearman rank correlation as appropriate. 

 For all statistical analysis, p < 0.05 was considered as 

statistically significant. 

 

RESULTS 

 A total of 241 patients, who presented to our routine 

master health check-up underwent sonography and 

serum lipid analysis for the purpose of the study. 

Majority of patients in study population were males 

(62%), while 38% were females. Of them, 150 were 

males and 90 were females. There is male 

preponderance, male: female ratio being 1.65: 1. 

 The mean age of the study sample was 55.1 years with a 

range of 19 - 83 years. Maximum 148 (61.4%) were in 

the age group of 41 - 60 years followed by > 60 years’ 

age group, which included 75 (31.2%). Least number of 

patients 1 (0.41%) were in the age group of < 20 years. 

 Carotid intima media thickening was found to be more 

common in males (42%) than in females (29.6%). None 

(0%) of 18 patients in the < 40 age groups had increased 

CIMT. In the 41 - 60 years’ age group, it was 31.7% and 

57.3% in the > 60 years’ age group. 

 Presence of plaques also showed a gradual rise in 

prevalence with age, 23.5% in the 21 - 40 years’ group, 

33.1% in the 41 - 60 years’ groups and 65.3% in the > 60 

years’ group. 

 In patients with increased CIMT, the prevalence rate of 

abnormal lipid parameters range between 39% as with 

abnormal LDL-cholesterol and 45% as with abnormal 

HDL-cholesterol levels. 

 For plaques, the prevalence rate varied between 39% 

with HDL-cholesterol and 49% with total cholesterol. 

 Of the 241 patients who were evaluated for liver 

echotexture changes, 130 (54%) had diffusely increased 

echotexture, 111 (46%) had normal and none (0%) had 

decreased echotexture. 

 In our study, we found 79 out of 150 males (52.6%) and 

51 out of 90 females (56%) to have diffusely increased 

echogenicity suggestive of fatty liver. 

 In our study, we found the lone 19-year-old patient (< 20 

years’ group) to have fatty liver. The prevalence was 

35.2% in the > 60 years’ group. 
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Scatter Plot Diagrams 

 

 
 

 

 
 

 

 
 

Long Segment Heterogeneous Hypoechoic Plaque causing 
Luminal Narrowing 

 

 

 
 

Heterogeneous partially Calcified Plaque 

 
 

 

 
 

 

 
 

DISCUSSION 

The purpose of our study was to determine using 

ultrasonography. 

 The presence of carotid intima media thickening, 

plaque and fatty liver in our study population with 

quantification of sex/ age-wise prevalence, and 

 Association with serum lipid parameters if any. 

 

Our study population included 241 consecutive adult 

patients who presented to our routine medical health check-

up with ages ranging from 19 - 83 years (mean 55.14 yrs.). 

Of them, 150 were males and 90 were females. 

 

Carotid Intima Media Changes 

Of 241 patients, 90 (37%) had diffuse carotid intima media 

thickening. 
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Carotid intima media thickening was found to be more 

common in males (42%) than in females (29.6%). 63 out of 

150 males had increased CIMT as compared to 27 out of 91 

females. These results were in accordance with the previous 

studies- Edinburgh Artery Study (Allan P et al) 1997, Stefan 

Rosfors et al (1998) and Baldasarre et al (2000).1,2,3 

Plaques had an almost equal preponderance of 41.3% in 

males as compared to 43.9% in females.  

Age has been a known risk factor for carotid intima 

media thickening. In our study, none (0%) of 18 patients in 

the < 40 age groups had increased CIMT. In the 41 - 60 

years’ age group, it was 31.7% and 57.3% in the > 60 years’ 

age group. This gradual rise in prevalence of increased CIMT 

with age was in accordance with various studies including 

Lemne C et al and Jensen Urstal KJ et al.4,5 Presence of 

plaques also showed a gradual rise in prevalence with age, 

23.5% in the 21 - 40 years’ group, 33.1% in the 41 - 60 

years’ groups and 65.3% in the > 60 years’ group. 

In patients with increased CIMT, we determined the 

prevalence rate of abnormal lipid parameters. We found 

them to range between 39% as with abnormal LDL-

cholesterol and 45% as with abnormal HDL-cholesterol 

levels. For plaques, the prevalence rate varied between 39% 

with HDL-cholesterol and 49% with total cholesterol. 

Conversely, in dyslipidaemic patients we determined the 

prevalence rate of increased CIMT. It varied between 32% 

with total cholesterol and 56% with LDL-cholesterol. 

Plaques were present in 28% of the patients with abnormal 

HDL-cholesterol levels and 60% of patients with abnormal 

LDL-cholesterol. In short, carotid intima media thickening 

and plaques were found in 56 - 60% of patients with 

abnormal LDL-cholesterol levels. 

The association of CIMT with serum lipid parameters 

has been a master of debate. Many studies have shown a 

significant association6,7,8,9 with different lipid parameters, 

while a few have not.10,11 

While Baldasarre D et al3 in 2000 reported direct and 

significant correlations between carotid IMT and total 

cholesterol (r= 0.1, p < 0.05), LDL-cholesterol (r= 0.13, 

p<0.001) triglycerides (r= 0.07, p < 0.05) and inversely with 

HDL-cholesterol, Zanchetti A et al (2001) found no 

relationship between IMT and any of the lipid parameters 

(Total cholesterol, LDL-cholesterol, HDL-cholesterol and 

triglycerides level) in a group of more than 500 patients 

with moderate hypercholesterolaemia and hypertension.12 

In our study on obtaining the spearman correlation 

coefficient, all the lipid parameters positively but weakly 

correlated with CIMT, strongest being triglycerides and 

LDL-C (n= 0.038). However, no significant two tail ‘p-value’ 

was obtained for any of the lipid parameters. 

 

Hepatic Echotexture Changes 

Of the 241 patients who were evaluated for liver 

echotexture changes, 130 (54%) had diffusely increased 

echotexture, 111 (46%) had normal and none (0%) had 

decreased echotexture. 

Singh SP et al (2004) in a non-alcoholic population in 

coastal eastern India found the prevalence of fatty liver to 

be 24%. It has been reported to be higher among those who 

consume large quantities (> 60 g per day) of alcohol (45%), 

those with hyperlipidaemia (50%) or obesity (75%) and 

those with both obesity and high alcohol consumption 

(95%).13,14,15 Shen et al (2003) reported a higher prevalence 

in certain ethnic groups, e.g. upto 45% in the general 

population of Hispanic people.16 

Our study population had a prevalence rate of 54% for 

fatty liver. Ours being an urban tertiary care multispeciality 

hospital, most of our study population consisted of upper 

middle and upper socio-economic status group patients. No 

patients with risk factors as mentioned in the studies above 

were excluded from our study, which could have 

contributed to the higher prevalence rate. 

Most of the studies done on a non-alcoholic study 

population, for assessment of non-alcoholic fatty liver 

disease have reported the typical patient as a middle-aged 

women 81 - 85, while some have found a higher prevalence 

in males than in females.16,17,12,15 

In our study, we found 79 out of 150 males (52.6%) and 

51 out of 90 females (56%) to have diffusely increased 

echogenicity suggestive of fatty liver. 

In our study, we found the lone 19-year-old patient (<20 

years’ group) to have fatty liver. The prevalence was 35.2% 

in the > 60 years’ group. Though in our study, we had not 

excluded any of the aetiological factors as mentioned in 

Table No. 1, the significantly increased prevalence in the 41-

60 years’ group may be attributed to the lifestyle and food 

habit changes in our population over the last few decades. 

In patients with sonological evidence of fatty liver, we 

determined the prevalence of dyslipidaemic parameters and 

found it varies from 54% with abnormal LDL-cholesterol to 

64% with abnormal HDL-cholesterol. That is of the patients 

with sonological fatty liver, more than 50% were found to 

be dyslipidaemic. 

When we determined the prevalence of sonological fatty 

liver in patients with abnormal lipid levels, we found it 

varied from 32% with abnormal total cholesterol level to a 

maximum of 52% with abnormal LDL-cholesterol. 

In a study of 52 patients with hypercholesterolaemia, 

Assay N et al (2000) found 67% of the patients have normal 

ultrasound, whereas severe triglyceridaemia and mixed 

hyperlipidaemia were frequently associated with 

radiological evidence of fatty liver.17 

In our study, we found that total cholesterol 

triglycerides and LDL cholesterol correlated positively and 

HDL-cholesterol inversely with sonological fatty liver. 

While triglycerides showed statistically significant 

association (r= 0.218), (p= 0.001), which was in accordance 

with the Assay et al study, other lipid parameters showed no 

significant ‘p’ value. 

 

CONCLUSION 

Our prospective observational study with 241 adult patients 

revealed that carotid intima media thickness had a positive 

association with age and male gender, while fatty liver had a 

mild female preponderance. 

In patients with carotid intima media thickening, the 

prevalence of dyslipidaemic parameters varied between 39 

and 45%, whereas with fatty liver disease it was 

significantly higher at 54 to 64%. 

Carotid intima media changes (thickening and plaques) 

were prevalent in upto 60% of the population with high 

LDL-cholesterol. 

Carotid intima media thickness had a positive but weak 

relation with all the evaluated lipid parameters, while 
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triglyceride levels showed a strong association with fatty 

liver. 

Twenty first century India is at a threshold of 

cardiovascular atherosclerotic disease boom. Incidence of 

dyslipidaemia is on the rise. With the continuing rapid 

advances in ultrasound technology, sonography will 

continue to remain an effective diagnostic tool in the early 

assessment of carotid atherosclerotic disease and fatty liver 

disease. 
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