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Abstract 

Background: Epicardial fat is a metabolically active visceral 

and perivascular fat depot, surrounding the myocardium and 

coronary arteries. The aim of this study was to evaluate 

correlation between low density lipoprotein (LDL) level and 

pericoronary adipose tissue assessed by multi slice computed 

tomography coronary angiography. Methods: It was a  single 

center, cross sectional, comparative study that was conducted on 

200 patients with suspected coronary artery disease were 

recruited from El-Galaa military outpatient clinic of cardiology 

underwent computed tomography coronary angiography 

(CCTA) and they were classified into two equal groups: group 

(1) included patients with High LDL level (≥130mg/dl) and 

group (2) included patients with normal LDL level (<130mg/dl). 

All patients were subjected to full history taking, investigations 

including ECGs, laboratory investigations, and coronary CT 

angiography. Results: There was a significant positive 

correlation between LDL level and pericoronary fat thicknesses 

(PCFT) of left main coronary artery (LM) (r=0.752, P<0.001), 

PCFT of left anterior descending branch (LAD) (r=0.767, P<0.001), PCFT of left circumflex 

branch (LCX) (r=0.471, P<0.001), PCFT of right coronary artery (RCA) (r=0.510, P<0.001), 

and coronary artery calcium (CAC) score (r=0.727, P<0.001). There was an insignificant 

correlation between LDL level and segment involvement score (SIS). Conclusions: PCFT is 

related to severe coronary atherosclerosis. There was a positive correlation between PCFT, 

CAC score and LDL cholesterol level. 
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Introduction 

Epicardial fat is a metabolically active 

visceral and perivascular fat depot, 

surrounding the myocardium and coronary 

arteries., thus allowing a paracrine 

dialogue between epicardial adipocytes, 

cardiomyocytes, and cells of the vascular 

wall 
[1]

. The secretion of bioactive 

inflammatory molecules by the EAT is 

now recognized as implicated in the 

formation of atherosclerotic plaques, and 

the onset of coronary artery disease 
[2]

. 

EAT evaluation can be done by (ECHO), 

(MSCT) and (CMR). The gold standard 

for assessment of EAT volume is magnetic 

resonance. EAT volume can be measured 

by Using MSCT. In addition, information 

about calcification and coronary stenosis 

can be assessed 
[3]

. 

The adipose tissue thickness was measured 

by MSCT on the basis of multiplane 

reconstruction (MPR) along the short axis 

of the left ventricle, at the level of mid-

ventricular slices, the EAT thickness at the 

middle length of the free right ventricle 

wall, 
[4]

. 

Pathological studies have identified plaque 

features of ruptured coronary lesions. 

These include a large lipid core, spotty 

calcification, positive remodelling, and 

inflammatory cell infiltration. Because 

most of these plaque features can be 

readily detected on (CTA), multiple 

studies have evaluated the impact of such 

lesion characteristics on patient outcome 
[5]

. 

The severity of luminal diameter stenosis 

was scored as none (0% luminal stenosis), 

non-obstructive (luminal stenosis < 50%), 

or obstructive (luminal stenosis ≥ 50%). 

LDL cholesterol is often called the “bad” 

cholesterol because it collects in the walls 

of your blood vessels, raising your chances 

of health problems like a heart attack or 

stroke 
[6]

.  

The aim of this study was to evaluate 

correlation between LDL level and 

pericoronary adipose tissue assessed by 

multi slice computed tomography coronary 

angiography. 

Patients and Methods  

It was a single center, cross sectional, 

comparative study that was conducted at 

El-Galaa Military Complex- Cardiology 

Department during the period from June 

2022 to January 2023. The study approved 

by the ethics committee on research 

involving human subjects. Informed 

consent was obtained from the patients 

before participating in this study. 

Inclusion criteria were patients with 

chronic stable angina with low to 

intermediate risk. 

Exclusion criteria were patients with 

contraindication to CT, patients with renal 

insufficiency, Contrast allergy, any types 

of arrhythmias, patients have difficulties in 

performing CT, like inadequate breath 

holding and heart failure and 

claustrophobia. 

Approval Code: MD 21-4-2022 

Grouping 

(200) patients with suspected coronary 

artery disease were recruited from El-

Galaa military outpatient clinic of 
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cardiology underwent CCTA and they 

were classified into two Groups: 

 Group (1): 100 Patients with High LDL 

level (≥130mg/dl). 

 Group (2): 100 Patients with normal LDL 

level (<130mg/dl). 

All patients were subjected to full history 

taking as age, sex and BMI,  past history 

relevant to coronary artery disease, risk 

factors (smoking, hypertension, 

dyslipidemia, investigations: ECGs, labs 

as Serum creatinine, HbA1c & lipid 

profile, and coronary CT angiography. 

CCTA was performed with Siemens 

Somatom definition flash 256 slice 

(DSCT) scanner.  

If heart rate was ≥ 65 bpm, the patient was 

orally administered 40 mg of oral beta 

blocker propranolol hydrochloride except 

those with contraindications to beta-

blockers. A 0.5 mg sublingual dose of 

nitroglycerin was administered just before 

the scan. 
[7]

. 

Statistical analysis: 

Statistical analysis was done by SPSS v28 

(IBM©, Armonk, NY, USA). The 

Shapiro-Wilks test and histograms were 

used to evaluate the normality of the 

distribution of data. Quantitative 

parametric data were presented as mean 

and standard deviation (SD) and were 

analysed by unpaired student t-test.  

Qualitative variables were presented as 

frequency and percentage (%), analysed by 

Chi-square test.  Pearson correlation was 

done to estimate the degree of correlation 

between two quantitative variables. P 

value < 0.05 was considered statistically 

significant.  

Results 

There was an insignificant difference 

between both groups regarding baseline 

characteristics including age, sex, weight, 

height and BMI. The risk factors including 

HTN, DM, smoking and family history 

were insignificantly different between both 

groups.  

Regarding the lipid profile, total 

cholesterol, triglycerides and LDL were 

significantly higher in group 1 compared 

to group 2, with no significant difference 

regarding HDL. Table 1 

The number of vessels was significantly 

different between both groups (P<0.001). 

Table 2 

CAC and SIS scores were significantly 

higher in group 1 compared to group 2 

(P<0.001, 0.039). The stenosis of LM, 

LAD and LCX was significantly different 

higher in group 1 compared to group 2 

(P=0.003, 0.001, 0.011 respectively), with 

no significant difference between both 

groups regrading RCA stenosis.  The 

PCFT of LM, LAD, LCX and RCA was 

significantly higher in group 1 compared 

to group 2 (P<0.05). The R.I LM, LCX 

and RCA was insignificantly different, 

while R.I LAD was significantly higher in 

group 1 compared to group 2 (P=0.002). 

Table 3 

There was a significant positive correlation 

between LDL level and PCFT of LM 

(r=0.752, P<0.001), PCFT of LAD 

(r=0.767, P<0.001), PCFT of LCX 

(r=0.471, P<0.001), PCFT of RCA 

(r=0.510, P<0.001), and CAC score 

(r=0.727, P<0.001). There was an 

insignificant correlation between LDL 

level and SIS. Table 4 
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Table 1: Lipid profile of the studied groups 

 Group 1 (n=100) Group 2 (n=100) P value 

Total cholesterol (mg/dL) 209.7 ± 35.52 129.9 ± 21.96 <0.001* 

Triglycerides (mg/dL) 219.5 ± 36.71 110.6 ± 18.45 <0.001* 

HDL (mg/dL) 51.99 ± 6.12 53.03 ± 4.73 0.180 

LDL (mg/dL) 173.96 ± 19.95 93.7 ± 13.96 <0.001* 

HDL: high density lipoprotein, LDL: low density lipoprotein, *: statistically significant as p value <0.05. 

Table 2: Number of affected vessels by coronary angiography of the studied groups 

 Group 1 (n=100) Group 2 (n=100) P value 

Number of vessels 0 45 (45%) 25 (25%) <0.001* 

1 12 (12%) 31 (31%) 

2 18 (18%) 30 (30%) 

3 17 (17%) 6 (6%) 

4 8 (8%) 8 (8%) 

Table 3: MSCT evaluation of the affected vessels of the studied groups 

 Group 1 (n=100) Group 2 (n=100) P value 

CAC score Mean± SD 254.5 ± 94.74 54.1 ± 46.5 <0.001* 

SIS score Mean± SD 2.01 ± 2.46 1.4 ± 1.09 0.039* 

LM Stenosis No 71 (71%) 84 (84%) 0.003* 

Mild 19 (19%) 16 (16%) 

Moderate 10 (10%) 0 (0%) 

PCFT Mean± SD 13.1 ± 2.76 7.5 ± 1.21 <0.001* 

RI 7 (7%) 9 (9%) 0.602 

LAD Stenosis No 49 (49%) 73 (73%) 0.001* 

Mild 28 (28%) 20 (20%) 

Moderate 8 (8%) 5 (5%) 

Severe 15 (15%) 2 (2%) 

PCFT Mean± SD 14 ± 3.09 5.9 ± 1.39 <0.001* 

RI 40 (40%) 20 (20%) 0.002* 

LCX Stenosis No 64 (64%) 80 (80%) 0.011* 

Mild 26 (26%) 11 (11%) 

Moderate 3 (3%) 6 (6%) 

Severe 7 (7%) 3 (3%) 

PCFT Mean± SD 9.6 ± 2.33 7.3 ± 1.2 <0.001* 

RI 20 (20%) 18 (18%) 0.718 

RCA Stenosis No 64 (64%) 71 (71%) 0.750 

Mild 26 (26%) 20 (20%) 

Moderate 2 (2%) 2 (2%) 

Severe 8 (8%) 7 (7%) 

PCFT Mean± SD 14.8 ± 3.5 10.9 ± 1.39 <0.001* 

RI 27 (27%) 19 (19%) 0.179 

CAC: coronary artery calcium, SIS: segment involvement score, LM: left main, LAD: left anterior descending, LCX: left circumflex, RCA:  

right coronary artery, PCFT: Pericoronary fat thicknesses, R I: remodeling index, *: statistically significant as p value <0.05. 

Table 4: Correlation between LDL level and PCFT and MSCT scores  

 LDL (mg/dL) 

r P 

PCFT of LM 0.752 <0.001* 

PCFT of LAD  0.767 <0.001* 

PCFT of LCX  0.471 <0.001* 

PCFT of RCA 0.510 <0.001* 

CAC score 0.727 <0.001* 

SIS score 0.103 0.146 
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Discussion 

Despite the rather short period of 

intervention trials (usually < 5years),, a 

10% reduction in LDL-C is associated 

with a 25% reduction of the incidence of 

coronary artery disease 
[8]

. 

EAT has effect in surrounding  tissues 

such as the myocardium and coronary 

arteries and may act as a local transducer 

of systemic inflammation in obese or 

diabetic patients 
[9]

. 

There was an insignificant difference 

between both groups regarding the 

baseline characteristics including age, sex, 

weight, height and BMI. 

In agreement with our findings, a study 

was conducted aiming to evaluate 

relationship between BMI, Sex and 

smoking with LDL-C in 12,273 males and 

females and reported that there was 

insignificant difference among patients 

[10].  

In the present study, total cholesterol, 

triglycerides and LDL were significantly 

higher in group 1 compared to group 2, 

with no significant difference regarding 

HDL. 

In contrast with us it was reported that 

total cholesterol, triglycerides, LDL and 

HDL were insignificantly different among 

patients [11].  

In parallel with our findings, a study was 

conducted to evaluate CAC scoring for 

risk assessment in 1,904 patients with 

severe hypercholesterolemia. They 

reported that patients with LDL-C ≥190 

mg100 ml, CAC was associated with a 

higher risk for ASCVD events (CAC ≥100 

vs CAC <100, hazard ratio 3.57 [1.81 to 

7.04], p <0.001) [12].  

The number of vessels in our study was 

significantly different between both groups 

(P<0.001). 

In alignment with our findings, a study 

was done including 116,419 individuals. 

They reported that high LDL-C was 

observationally and genetically associated 

with high risks of PAD and CKD, 

suggesting the more LDL level increase, 

the more blood vessels affected [13]   

Regarding the CT findings in our study, 

the stenosis of LM, LAD and LCX was 

significantly higher in group 1 compared 

to group 2 (P=0.003, 0.001, 0.011), with 

no significant difference between both 

groups regarding (RCA) stenosis. PCFT of 

LM, LAD, LCX and RCA was 

significantly higher in group 1 compared 

to group 2 (P<0.05). The remodelling 

index of LM, LCX and RCA was 

insignificantly different between both 

groups, while in LAD was significantly 

higher in group 1 compared to group 2 

(P=0.002)  

In agreement with us, a cross-sectional 

study was performed including 210 

patients referred for CT angiography to 

study the correlation between EAT, PCFT, 

and PCFD with the existence and severity 

of CAD. They reported that EATT and 

PCFT showed that the obstructive group 

had significantly higher mean EATT and 

PCFT values than the non-obstructive and 

non-atherosclerotic groups [14]    

In contrast,  a study was done on  139 

patients who were referred for coronary 

angiography did not show a significant 

correlation between EAT thickness and 

number of atherosclerotic coronary 

segments [15]   

In the current study, there was a significant 

positive correlation between LDL level 

and PCFT of LM, LAD, LCX, RCA 

(P<0.001), and CAC score (P<0.001). 

There was an insignificant correlation 

between LDL level and SIS. 
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In parallel with us, study including 496 

patients with CAD, who underwent 

CCTA; was conducted. They concluded 

that periplaque FAI values quantified by 

CCTA were strongly correlated with lipid 

and calcification component volume 

fractions [16]    

Conclusions: 

 PCFT is related to severe coronary 

atherosclerosis. There was a positive 

correlation between PCFT, CAC score and 

LDL cholesterol level. 

References 

1. Cherian S, Lopaschuk GD, Carvalho E. 

Cellular cross-talk between epicardial 

adipose tissue and myocardium in 

relation to the pathogenesis of 

cardiovascular disease. Am J Physiol 

Endocrinol Metab. 2012;303. 

2. Shimabukuro M, Hirata Y, Tabata M, 

Kurobe H, Takao H, Satoh S, et al. 

Epicardial adipose tissue volume and 

adipocytokine imbalance are strongly 

linked to human coronary atherosclerosis. 

Arterioscler Thromb Vasc Biol. 

2013;33:1077-84. 

3. Salazar J, Luzardo E, Mejías JC, Rojas J, 

Ferreira A, Rivas-Ríos JR, et al. 

Epicardial Fat: Physiological, 

Pathological, and Therapeutic 

Implications. Cardiol Res Pract. 

2016;2016:1291537. 

4. Elming MB, Lønborg J, Rasmussen T, 

Engstrøm T, Jørgensen E, Bøtker HE, et 

al. Measurements of pericardial adipose 

tissue using contrast-enhanced cardiac 

multidetector computed tomography--

comparison with cardiac magnetic 

resonance imaging. Int J Cardiovasc 

Imaging. 2013;29:1401-7. 

5. Narula J, Nakano M, Virmani R, 

Kolodgie FD, Petersen R, Newcomb R, et 

al. Histopathologic characteristics of 

atherosclerotic coronary disease and 

implications of the findings for the 

invasive and noninvasive detection of 

vulnerable plaques. J Am Coll Cardiol. 

2013;61:1041-51. 

6. Cho I, Ó Hartaigh B, Gransar H, 

Nakazato R, Al-Mallah M, Achenbach S, 

et al. Prognostic implications of coronary 

artery calcium in the absence of coronary 

artery luminal narrowing. 

Atherosclerosis. 2017;262:185-90. 

7. Fischer AM, Decker JA, Schoepf J, 

Costello P, Friedrich MG, Meinel FG, et 

al. Optimization of contrast material 

administration for coronary CT 

angiography using a software-based test-

bolus evaluation algorithm. Br J Radiol. 

2022;95:20201456. 

8. Penson PE, Pirro M, Banach M. LDL-C: 

lower is better for longer—even at low 

risk. BMC Med. 2020;18:1-6. 

9. Packer M. Epicardial Adipose Tissue 

May Mediate Deleterious Effects of 

Obesity and Inflammation on the 

Myocardium. J Am Coll Cardiol. 

2018;71:2360-72. 

10. Li H, Ma J, Zheng D, Wang Z, Luo S, 

Yang L, et al. Sex differences in the non-

linear association between BMI and LDL 

cholesterol in middle-aged and older 

adults: findings from two nationally 

representative surveys in China. Lipids 

Health Dis. 2021;20:162. 

11. Demircelik M, Yılmaz O, Gurel O, 

Kucukdurmaz Z, Eroglu E, Ozdogan O, 

et al. Epicardial adipose tissue and 

pericoronary fat thickness measured with 

64-multidetector computed tomography: 

Potential predictors of the severity of 

coronary artery disease. Clinics (São 

Paulo). 2014;69:388-92. 

12. Dong T, Tashtish N, Walker J, Hosny 

A, Fishman EK, Huisman TAGM, et al. 

Coronary Artery Calcium Scoring for 

Risk Assessment in Patients With Severe 

Hypercholesterolemia. Am J Cardiol. 

2023;190:48-53. 

13. Emanuelsson F, Nordestgaard BG, 

Tybjærg-Hansen A, Nielsen SF, Frikke-

Schmidt R, Benn M, et al. Impact of LDL 



  LDL and Pericoronary Fat Correlation, 2024               
 

7 

Cholesterol on Microvascular Versus 

Macrovascular Disease: A Mendelian 

Randomization Study. J Am Coll Cardiol. 

2019;74:1465-76. 

14. Farag SI, Mostafa SA, El-Rabbat KE, 

Abdelmonem AM, Elsayed A, Sadek A, 

et al. The relation between pericoronary 

fat thickness and density quantified by 

coronary computed tomography 

angiography with coronary artery disease 

severity. Indian Heart J. 2023;75:53-58. 

15. Jacobsen SJ, Freedman DS, Hoffmann 

RG, Seeman TE, Schork MA, Cowan 

LD, et al. Cholesterol and coronary artery 

disease: age as an effect modifier. J Clin 

Epidemiol. 1992;45:1053-9. 

16. Jing M, Xi H, Wang Y, Zhang J, Li X, 

Chen L, et al. Association between 

Pericoronary Fat Attenuation Index 

Values and Plaque Composition Volume 

Fraction Measured by Coronary 

Computed Tomography Angiography. 

Acad Radiol. 2024. 

 

 
To cite this article: Hesham. M. Aboul-Enein, shaimaa A. Mostafa, Waleed A. Hassan, 

Amr A. Elsayed. Correlation between LDL Level and Pericoronary Adipose Tissue 

Assessed by Multi Slice Computed Tomography Coronary Angiography. BMFJ XXX, 

DOI: 10.21608/bmfj.2024.319082.2196 

 


