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ABSTRACT 
Background: Recognition of contributing factors of atherosclerosis is important to reduce the burden of 
disease. The purpose in this study was to determine the correlation of abdominal wall fat, visceral fat and 
preperitoneal fat with Intimal Media Thickness (IMT) in carotid artery. Methods: In this observational cross-
sectional comparative study, 258 consecutive patients under carotid ultrasonography were enrolled and the 
correlation of abdominal wall fat, visceral fat and preperitoneal fat with Intimal Media Thickness of carotid 
arteries was determined in them. Results: The results in this study demonstrated that age (r=0.427, P=0.0001), 
BMI (r=0.784, P=0.0001), abdominal wall fat (r=0.566, P=0.0001), visceral fat (r=0.766, P=0.0001), and 
preperitoneal fat (r=0.547, P=0.0001) had direct significant correlation with Intimal Media Thickness (P < 0.05) 
of carotid artery. The strongest relationship is seen between visceral fat and intimal medial thickness. 
Conclusion: Totally, according to the obtained results, it may be concluded that there is significant correlation 
between abdominal wall fat, visceral fat and preperitoneal fat with Intimal Medial Thickness of carotid artery. 
The correlation of visceral fat with intimal medial thickness and carotid atherosclerosis is stronger than 
abdominal wall and preperitoneal fat. 
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INTRODUCTION 

Carotid artery stenosis is a common asymptomatic 

vascular disease increasing with age [1]. It may result in 

increased probability of ischemic cerebral stroke and 

regarding to asymptomatic status in many patients, 

routine monitoring in high-risk subjects is recommended 

[2]. It is also accompanied with some other vascular 

disorders such as aortic aneurysm [3]. It is more common 

in patients with background diseases such as diabetes 

mellitus and hypertension [4]. Prompt diagnosis and 

treatment of carotid artery stenosis is important and for 

this matter CT-angiography [5] and Doppler 

ultrasonography [2] beside magnetic resonance imaging 

may be useful [6, 7]. The sensitivity and specificity of 

Doppler ultrasound is 92.9% and 81.9% for diagnosing 

 

 

carotid atherosclerotic disease respectively [8]. Beside 

different clinical and laboratory risk factors such as male 

gender, smoking, hypertension, dyslipidemia, and obesity 

for atherosclerosis [9-13] special consideration to imaging 

techniques is seen. Intima media thickness (IMT) of 

carotid arteries is an important factor in this era that is a 

predictive factor for cardiovascular disorders [14]. Hence 

it may be rational that central obesity be related to 

increased IMT as well as increased abdominal wall, 

propritoneal, and visceral fat as atherosclerosis risk 

factors [15-20]. However further studies should be carried 

out and for this matter the purpose in this study was to 

determine the correlation of abdominal wall fat , visceral 

fat and preperitoneal fat with Intimal Medial  Thickness 

(IMT) in carotid artery. 
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MATERIALS AND METHODS 

In this observational cross-sectional comparative study, 

258 consecutive patients under carotid ultrasonography 

attending to training hospital in Tehran, Iran in 2017 were 

enrolled. The exclusion criteria were presence of positive 

history of diabetes mellitus, hypertension, and smoking. 

The study was approved by university ethics committee 

and written consent was given to each individual 

participated. 

An ultrasonographic evaluation using a 7.5 MHz linear 

transducer  with  TOSHIBA, A500A, Tokyo, Japan 

equipment was performed to evaluate IMT.patients were 

placed in a supine position and bilateral carotid arteries 

were scanned.we measured the thickness of IMT on the 

far wall of the common carotid artery about 10mm 

proximal to the bifurcation,the image was maximized for 

visualizing the lumen diameter and measuring the 

distance between the first and the second echogenic 

line.the greater value was used for the analysis. (figure1) 

For measurement of properitoneal fat thickness, the 

transducer was held prependicullar to the skin at the 

epigastrium and vertical scan was performed.maximum 

thickness of preperitoneal fat at the anterior surface of 

liver was measured. 

Then the transducer was placed 1cm above umblical scar 

and subcutaneous fat thickness was defined as the 

measurement from the skin-fat interface to the linea alba 

and visceral fat thickness was defined as the thickness 

from the linea alba to the anterior wall of aorta. (figure2) 

Data were recorded in a checklist and the correlation of 

abdominal wall fat and visceral fat and preperitoneal fat 

with Intima Media Thickness was determined in them. 

Data analysis was performed among 258 subjects by 

SPSS (version 24.0) software [Statistical Procedures for 

Social Sciences; Chicago, Illinois, USA]. Kolmogorov-

Smirnov and Pearson regression tests were used and were 

considered statistically significant at P values less than 

0.05. 

RESULTS 

The mean age was 57.1 ± 14.8 years. Among them 46.1% 

were male and 53.9% were female. Mean IMT, BMI, and 

fat levels in the patients are demonstrated in Table 1. The 

results in Table 2 revealed that age (r=0.427, P=0.0001), 

BMI (r=0.784, P=0.0001), abdominal wall fat (r=0.566, 

P=0.0001), visceral fat (r=0.766, P=0.0001), and 

preperitoneal fat (r=0.547, P=0.0001) had direct 

statistically significant correlation with Intima Media 

Thickness (P < 0.05). 

Table 1- Mean IMT, BMI, and fat levels in patients 

 BMI Visceral Fat Abdomminal Wall Fat PP Fat IMT 

Mean 

Std.Error of Mean 

Median 

Std.Deviation 

Variance 

29.86 

.362 

29.00 

5.808 

33.737 

64.43 

1.192 

65.00 

19.142 

366.418 

20.63 

.436 

20.00 

7.006 

49.083 

15.97 

.351 

15.00 

5.637 

31.772 

.6981 

.01562 

.7000 

.25094 

.063 

Table 2- Correlation between IMT with BMI and fat levels in patients 

 Age BMI 
Visceral 

Fat 

Abdomminal 

Wall Fat 
PP Fat IMT 

Age                    Pearson Correlation 

                Sig. (2-tailed) 

N 

1 

 

258 

.254** 

.000 

258 

.338** 

.000 

258 

.099 

.112 

258 

.113 

.070 

258 

.427** 

.000 

258 

BMI                  Pearson Correlation 

                   nSig. (2-tailed) 

N 

.254** 

.000 

258 

1 

 

258 

.812** 

.000 

258 

.722** 

.000 

258 

.622** 

.000 

258 

.784** 

.000 

258 

Visceral Fat         Pearson Correlation 

                  Sig. (2-tailed) 

N 

.338** 

.000 

258 

.812** 

.000 

258 

1 

 

258 

.665** 

.000 

258 

.589** 

.000 

258 

.776** 

.000 

258 

Abdomminal Wall Fat    Pearson Correlation 

                        Sig. (2-tailed) 

       N 

.099 

.112 

258 

.722** 

.000 

258 

.665** 

.000 

258 

1 

 

258 

.754** 

.000 

258 

.566** 

.000 

258 

PP Fat                Pearson Correlation 

                 Sig. (2-tailed) 

N 

.113 

.070 

258 

.622** 

.000 

258 

.589** 

.000 

258 

.754** 

.000 

258 

1 

 

258 

.547** 

.000 

258 

IMT                    Pearson Correlation 

                 Sig. (2-tailed) 

N 

.427** 

.000 

258 

.784** 

.000 

258 

.776** 

.000 

258 

.556** 

.000 

258 

.547** 

.000 

258 

1 

 

258 
** Correlation is significant 0.01 level (2-tailed) 
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Table 3- Association between IMT, BMI, and fat levels with gender 

Gender Mean Std. Deviation 

BMI                                

Male 

Female 

31.11 

28.88 

5.630 

5.765 

Visceral Fat                       

Male 

Female 

68.40 

61.04 

18.220 

19.321 

Abdomminal Wall Fat         

Male 

Female 
21.69 

19.72 

6.838 

7.044 

PP Fat                             

Male 

Female 

16.65 

15.39 

5.565 

5.652 

IMT                                  

Male 

Female 

.7781 

.6297 

.26361 

.21823 
 

The IMT, BMI, and fat levels were significantly higher in 

males rather than female patients (Table 3). 

 

Table 4- Correlation of IMT, BMI and fat levels in men and women 

Gender Age BMI 
Visceral 

Fat 

Abdomminal 

Wall Fat 
PP Fat IMT 

Male        Age               Pearson Correlation 

                             Sig. (2-tailed) 

           N 

1 

 

119 

.092 

.319 

119 

.103 

.265 

119 

-.o98 

.289 

119 

-.090 

.330 

119 

.326** 

.000 

119 

             BMI               Pearson Correlation 

                           nSig. (2-tailed) 

           N 

.092 

.319 

119 

1 

 

119 

.824** 

.000 

119 

.741** 

.000 

119 

.624** 

.000 

119 

.768** 

.000 

119 

          Visceral Fat        Pearson Correlation 

                            Sig. (2-tailed) 

              N 

.103 

.265 

119 

.824** 

.000 

119 

1 

 

119 

.679** 

.000 

119 

.612** 

.000 

119 

.777** 

.000 

119 

  Abdomminal Wall Fat    Pearson Correlation 

                           Sig. (2-tailed) 

            N 

-.098 

.289 

119 

.741** 

.000 

119 

.679** 

.000 

119 

1 

 

119 

.784** 

.000 

119 

.599** 

.000 

119 

           PP Fat            Pearson Correlation 

                         Sig. (2-tailed) 

        N 

-.090 

.330 

119 

.624** 

.000 

119 

.612** 

.000 

119 

.784** 

.000 

119 

1 

 

119 

.562** 

.000 

119 

           IMT            Pearson Correlation 

                    Sig. (2-tailed) 

     N 

.326** 

.000 

119 

.768** 

.000 

119 

.777** 

.000 

119 

.599** 

.000 

119 

.562** 

.000 

119 

1 

 

119 

  Female       Age             Pearson Correlation 

                    Sig. (2-tailed) 

   N 

1 

 

139 

.364** 

.000 

139 

.507** 

.000 

139 

.240** 

.004 

139 

.266** 

.002 

139 

.521** 

.000 

139 

               BMI          Pearson Correlation 

                      Sig. (2-tailed) 

      N 

.364** 

.000 

139 

1 

 

139 

.790** 

.000 

139 

.694** 

.000 

139 

.609** 

.000 

139 

.790** 

.000 

139 

Visceral Fat               Pearson Correlation 

                     Sig. (2-tailed) 

     N 

.507 

.000 

139 

.790** 

.000 

139 

1 

 

139 

.639** 

.000 

139 

.558** 

.000 

139 

.770** 

.000 

139 

Abdomminal Wall Fat       Pearson Correlation 

Sig. (2-tailed) 

N 

.240** 

.004 

139 

.694** 

.000 

139 

.639** 

.000 

139 

1 

 

139 

.723** 

.000 

139 

.516** 

.000 

139 

          PP Fat          Pearson Correlation 

                    Sig. (2-tailed) 

      N 

.266** 

.002 

139 

.609** 

.000 

139 

.558** 

.000 

139 

.723** 

.000 

139 

1 

 

119 

.526** 

.000 

139 

IMT                       Pearson Correlation 

                  Sig. (2-tailed) 

N 

.521** 

.000 

139 

.790** 

.000 

139 

.770** 

.000 

139 

.516** 

.000 

139 

.526** 

.000 

139 

1 

 

119 
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As shown in Table 4, the correlation of IMT with BMI 

and fat levels was significant (direct linear) in both men 

and women with same effects in two genders 

(P=0.0001).and the correlation of IMT with visceral fat is 

more significant. 

DISCUSSION 

Carotid artery stenosis is a common disease of metabolic 

origin which is associated with general atherosclerosis 

and coronary artery disease. In this study the correlation 

with body fat amounts was assessed which showed that 

IMT had direct linear correlation with fat indices and 

BMI. The potency of correlation was alike across the 

genders. 

Okada et al [21] demonastrate that IMT was 

independently correlated with BMI in men and women as 

well as our study.  

Ren et al [15] reported that IMT of carotid artery was 

related to central obesity and it was higher in subjects 

with central obesity as well as our study. 

Soliman et al [16] reported that IMT of carotid artery had 

direct significant correlation with visceral fat in both male 

and female subjects as seen in our study. However; totally 

the female patients had significantly lower measurements 

as well as our findings. Liu et al [17] assessed 282 

patients and found that IMT had direct linear correlation 

with abdominal wall fats with higher potency of 

correlation in women. But in our study the effect size was 

alike between men and women. 

Lawlor et al [18] assessed 800 patients and found that 

waist-to-hip ratio was correlated to IMT in both men and 

women with higher degree in men. But we found same 

effect for gender in our study. Zhang et al [19] reported 

that abdominal fat was related to IMT and increase of 

IMT was correlated to higher fat levels as demonstrated in 

our study. Also Singh et al [20] reported correlation of 

BMI and IMT in patients with ischemic stroke that is 

similar to our findings. Guldiken et al [22] reported 

stronger correlation of visceral fat with intima media 

thickness in comparison to subcutaneus fat which is best 

depicted in our study. 

Totally, according to the obtained results, it may be 

concluded that there is significant correlation between 

abdominal wall fat and visceral fat and properitoneal fat 

with Intima Media Thickness of carotid arteries. For this 

matter further assessment of carotid artery IMT in obese 

patients is essential. However further studies with larger 

sample size and consideration of confounding factors 

would be beneficial. 

 

 
Fig. 1: carotid IMT measurment 

 

 
Fig. 2: subcutaneous fat thickness and visceral fat 

thickness mesurment [23]. 
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