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Objectives: This study aimed to evaluate the relation between epicardial fat tissue (EFT) 

thickness and frequent premature ventricular contractions. 

Methodology: In this cross-sectional study, patients with no structural heart diseases diagnosed 

with PVCs on a 24 holter rhythm monitoring were included. EFT thickness was measured by 

2-dimensional transthoracic echocardiography. PVCs of more than 10 per hour were considered 

as frequent PVCs. To investigate the effect of independent variables, univariate logistic 

regression was performed.  

Results: Of total 50 studied patients, 64% were females. The mean age of subjects was 46.8 ± 

13.1 years. Twenty-five patients were experiencing frequent PVCs of >10 per hour. In 

univariate analysis, age (OR= 1.05, 95 % CI; 1.01-1.10, p=0.050), left ventricular end diastolic 

diameter (LVEDD) (OR= 1.14, 95 % CI; 1.01-1.28, p=0.036) and left atrial (LA) diameter 

(OR= 1.35, 95 % CI; 1.11-1.62, p=0.002) were significantly associated with developing 

frequent PVC. EFT thickness was positively correlated with age (r= 0.389, p= 0.005) and inter-

ventricular septum thickness in diastole (IVSD) (r= 0.384, p= 0.006).  No significant correlation 

between EFT and PVCs was found (p=0.669). 

Conclusion: Patients with frequent PVCs had significantly higher LVEDD and LA diameter. 

Although patients with higher EFT thickness were more likely to experience frequent PVCs, 

there was no statistically significant correlation between EFT thickness and frequent PVCs. 
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INTRODUCTION 

Premature ventricular contractions (PVCs) are one of 

the most common arrhythmias, with the reported 

prevalence of about 40 to 75% in general population 

on 24-48 hour holter monitoring and between 1 to 4% 

in patients detected by 12-lead electrocardiography.1,2 

PVC is an early depolarization arising from the 

ventricles and is characterized by premature QRS 

complexes that appear wide (usually>120mseq) and 

are not preceded by a p wave in electrocardiogram.3,4 

The majority of patients are asymptomatic, but PVCs 

are a common cause of a variety of symptoms such as 

palpitation, feeling of pause in cardiac beats, dizziness 

and rarely ventricular tachycardia accompanied by 

shortness of breath, chest discomfort, hypotension 

or/and syncope.3 PVC in individuals with no history of 

structural heart diseases is relatively common and has 

been thought to be a benign phenomenon for years. 

Meanwhile, recent literature have revealed that 

recurrent PVCs may be associated with the occurrence 

of myocardial infarction, developing ventricular 

fibrillation (VF), and mortality in healthy subjects.3,5 

The amounts of PVC attacks of more than 10-25% of 

total heart beats in a day have been reported to be 

associated with decreased ventricular function, 

ventricular dilation, and increased risk of 

cardiomyopathy.2,6 Related risk factors and etiology of 

PVC are not fully known in patients with normal heart 

structure. However, some cardiac disorders such as 

ischemia, myocardial hypertrophy, cardiomyopathy 

and chronic heart failure have been reported to be 

potential predisposing factors in developing frequent 

PVCs in patients suffering from structural heart 

diseases.1,7 PVCs are often associated with structural 

heart diseases and can result in some cardiovascular 

effects including ventricular systolic and diastolic 

dysfunction as well as decreased ventricular capacity 

and also can deteriorate existing cardiomyopathy, in 

which case, PVC suppression may only make a 

relative improvement in left ventricular dysfunction.1,2 

Epicardial fat tissue (EFT) is a type of visceral fat 

which surrounds the heart and is used to measure 

visceral adiposity. There is a close anatomical and 

functional relationship between EFT and 
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myocardium.6,8 EFT has been a topic of interest lately 

because of  its detrimental effects on the 

cardiovascular system due to its role in inflammation, 

insulin resistance, high levels of free fatty acids and 

beta-adrenergic activity.9 As mentioned in the 

previous literature, an association between EFT and 

structural and ultrastructural cardiac changes such as 

left ventricular and atrium enlargement, 

atherosclerosis, hypertension, diastolic dysfunction as 

well as atrial fibrillation has been found.10 The 

relationship between EFT thickness and PVCs has 

never been established, and until recently, there has 

been no reliable evidence about this issue. 

Nevertheless, a prior study indicated a notable 

relationship between increased EFT thickness and post 

catheter ablation recurrent ventricular tachycardia 

associated with structural heart diseases.11 

Some potential mechanisms to explain the relationship 

of PVCs and EFT are as follows: atrial and ventricular 

enlargement which are associated with epicardial fat 

thickening may predispose the heart to arrhythmias as 

a result of increased fibrosis and electrophysiological 

changes.12 Also, EFT is a kind of lipid storage which 

has a role in local and systemic inflammation via 

releasing inflammatory cytokines (e.g. TNF-α, IL1 

and IL6) and chemokines that result in cardiac 

ultrastructural changes including myocardial 

fibrosis.13 An experimental study depicted that these 

changes can lead to alterations in action potentials in 

the myocardium and can facilitate the development of 

PVCs.14 

Based on the mentioned hypothesis and lack of 

adequate information in evaluating the independent 

association between EFT with PVC, the major 

objective of this study was to investigate the potential 

relationship of EFT and occurrence of frequent PVC 

in patients with no structural heart diseases in order to 

determine the role of EFT thickness as a potential 

mechanism in the pathogenesis of PVCs. 

METHODOLOGY 

This cross sectional study was performed on 50 

outpatients referring to the clinic of Dr. Heshmat 

hospital, the only specialized center of cardiovascular 

diseases in Rasht, Iran, between May to November 

2019. 

The study protocol was in accordance with the 

guidelines of the 2013 version of the Helsinki 

Declaration and was approved by the ethics committee 

of Guilan University of Medical Sciences (Research 

No. IR.GUMS.REC.1398.275) 

A total of 50 consecutive patients without structural 

heart diseases with the complaints of palpitation or 

feeling a pause in heart beats who were diagnosed with 

PVC by a 24h rhythm holter monitoring were 

recruited. 

Frequent PVC was defined as a repetition of more than 

10 times per hour detected by 24h rhythm holter 

monitoring. Exclusion criteria were as follows: having 

structural heart diseases including heart failure, dilated 

or hypertrophic cardiomyopathy, coronary artery 

diseases (previous myocardial infarction, coronary 

artery bypass graft (CABG), percutaneous coronary 

intervention (PCI) and angina pectoris), valvular 

diseases, use of antiarrhythmic drugs, poor 

echocardiographic imaging, positive exercise test and 

reluctance to participate in the study. After explaining 

the purpose of the inquiry and obtaining written 

consent, demographic and clinical information such as 

age, sex, history of diabetes, hypertension, 

hyperlipidemia, and smoking status were obtained 

from all study subjects via face to face interviews by a 

researcher of the team. Body weight was measured to 

the nearest 0.5 kg and height to the nearest 0.1 cm 

using a Seca 755 dial column. Thereafter, body mass 

index (BMI) was calculated by dividing weight in 

kilograms by height in meters squared (BMI=kg/m2). 

A standard 12 leads electrocardiogram was obtained 

from all study subjects by a sophisticated and trained 

nurse. 

Transthoracic echocardiography was performed on the 

entire study population by a cardiologist who was 

unaware of patients' clinical features, using 2D echo of 

Siemens device. Parasternal and apical views 

(2chamber, 4chamber, and long axis) were measured 

by Siemens SC2000 echocardiography device. Left 

ventricular end diastolic and systolic diameters, 

interventricular septum, left atrium diameter, and left 

ventricular ejection fraction assessment were 

accomplished using 2D method. 

Epicardial fat thickness identified as echo free space 

in front of the right ventricular free wall in long axis 

parasternal view at the end of systole and 

perpendicular to right ventricular free wall at annulus 

of the aortic valve (as anatomic reference), was 

measured in millimeters in three consecutive cardiac 

cycles. The mean obtained was considered as the 

thickness of the pericardial fat.  

Continuous variables are presented as mean and 

standard deviation (SD), while categorical variables 

are shown as absolute numbers and frequency 

(percentage).  
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Independent t-test, Chi square or Fisher exact test and 

Pearson correlation test were used to analyze the data. 

In order to investigate the effect of independent 

variables, univariate logistic regression was 

performed. Data were analyzed using SPSS (Version 

24) software. P-value of ≤ 0.05 was considered 

statistically significant. 

RESULTS 

Out of 50 studied subjects, 25 patients were 

experiencing frequent PVC of >10 per hour, and 25 

patients had PVC repetition of <10 per hour in a 24h 

holter monitoring. Of total, 64% were females and 

the mean age of subjects was 46.8 ± 13.1 years. The 

mean of BMI was 28.1 ± 4.9 kg/m2. 

Co-morbidities related to developing frequent PVC 

are presented in table 1. According to the results, 

there was no statistical difference between diabetes, 

hypertension, hyperlipidemia, and smoking with 

risk of developing frequent PVC (p>0.05). 

Table 1: Co-morbidities related to developing 

frequent PVC 

Risk factor  
PVC < 10 

(N= 25) 

PVC > 10 

(N=25) 
P-value 

Diabetes 5 (20 %) 6 (24 %) 0.733 

Hypertension 8 (32 %) 11 (44 %) 0.382 

Hyperlipidemia 9 (36 %) 9 (36 %) 0.999 

Smoking  0 (0 %) 1 (4 %) 0.312 

PVC=premature ventricular contraction 

Demographic and echocardiographic parameters 

were assessed by univariate logistic regression 

analysis. In univariate analysis, age (OR= 1.05, 95 

% CI; 1.01-1.10, P=0.050), left ventricular end 

diastolic diameter (LVEDD) (OR= 1.14, 95 % CI; 

1.01-1.28, P=0.036) and left atrial (LA) diameter 

(OR= 1.35, 95 % CI; 1.11-1.62, P=0.002) were 

significantly associated with developing frequent 

PVC. Furthermore, although patients with diabetes, 

hypertension, hyperlipidemia, and those with higher 

BMI, greater left ventricular end systolic diameter 

(LVESD) and interventricular septum thickness in 

diastole (IVSD) were more likely to experience 

frequent PVCs, these relationships were not 

statistically significant (Figure 1). 

According to the results of Pearson correlation 

coefficient test, EFT thickness was significantly 

positively correlated with age (r= 0.389, P= 0.005) 

and IVSD (r= 0.384, P= 0.006). Correlation of other 

parameters with EFT thickness are shown in table 

2.  

Based on obtained results in univariate analysis 

assessing the relation between EFT thickness and 

frequent PVCs, odds of greater EFT thickness were 

more in patients with PVC >10 per hour. However, 

the results were not statistically significant (OR: 

1.14, 95 % CI; 0.62-2.07, P=0.669). 

 
Figure 1: Demographic and echocardiographic 

parameters related to PVC 

Table 2: The relationship between EFT 

thicknesses with quantitative variables using 

pearson correlation coefficient 
  EFT Thickness 

  r P-value 

Age 0.389 0.005 

Body mass index 0.228 0.111 

Left ventricular end-diastolic dimension 0.12 0.405 

Left ventricular end-systolic dimension 0.014 0.925 

Left atrial Diameter 0.247 0.083 

Interventricular septal diameter 0.384 0.006 

EFT=Epicardial fat tissue, r=correlation 

DISCUSSION 

The present study seeks to investigate a possible 

relationship between EFT thickness and frequent 

PVCs in patients with no history of structural heart 

diseases.  

The Current study revealed that patients with higher 

LVEDD and LA diameter were experiencing frequent 

PVCs. This finding is in consistency with a large and 

growing body of literature which previously have 

reported that recurrent PVCs can lead to a reduction in 

left ventricular function, and can induce adverse 

cardiac effects such as ventricular hypertrophy, 

cardiomyopathy, and chronic heart failure.15,16 LA 

dilation and increased LVEDD reflect the severity of 

diastolic dysfunction and are prognostic for adverse 

cardiac outcome.17,18 LV diastolic dysfunction 

indicates that there is an increment in resistance of 

ventricles and it is associated with the risk of 

developing HF and increased cardiovascular 

mortality.19 

Moreover, another finding was that EFT thickness was 

significantly positively correlated with age. Similar to 

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit p-Value

Age 1.050 1.000 1.102 0.050

BMI 1.080 0.956 1.220 0.217

Diabetes 1.260 0.329 4.820 0.736

Hyperlipidemia 1.000 0.315 3.174 1.000

Hypertension 1.670 0.527 5.291 0.383

EFT 1.140 0.626 2.077 0.669

LVEDD 1.140 1.009 1.288 0.036

LVESD 1.080 0.940 1.240 0.276

LA Diameter 1.350 1.119 1.629 0.002

IVSD 1.270 0.803 2.009 0.307

0.1 0.2 0.5 1 2 5 10

Protective Risk factor

Meta Analysis
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our findings, a study by Zhang et al. evaluating the 

association of epicardial adipose tissue with 

cardiovascular risk factors and coronary artery 

calcification showed that EFT thickness increases with 

age, height and weight.20 Also, Correlation analysis in 

the study by Shi et al. Showed that age was positively 

correlated with epicardial adipose tissue volume.22 As 

a person gets older, a gradual decrease in muscle tissue 

volume, as well as a gradual increase in body fat 

amount occurs. The body fat tissue in an adult increase 

by about 0.45 kg each year during the ages between 

30-60 years. This is mainly due to the increase in fat 

intake in addition to the increase in the amount of 

preadipocytes which are thenceforth differentiated 

into fat in order to proliferate adipose tissue.21 In 

contrast to earlier findings which demonstrated that 

higher BMI is associated with greater EFT thickness,22 

however, no significant correlation between EFT 

thickness and BMI was detected in our study. This 

discrepancy could be attributed to the small sample 

size of the study, which limited investigating strong 

correlations and performing further analysis. In this 

research, there has been found a positive correlation 

between EFT thickness and some echocardiographic 

parameters, including LVEDD, LA diameter, and 

IVSD. Patients with greater LVEDD, IVSD, and LA 

enlargement had higher thickness in epicardial adipose 

tissue. However, the correlation of EFT with LVEDD 

and LA diameter was not statistically significant. 

These findings further support the idea of earlier 

inquiries which indicated that increased EFT thickness 

can result in structural changes such as LV mass, atrial 

and RV cavity size.23 EFT as a form of visceral fat 

tissue is known to be associated with a greater 

inflammatory state via releasing inflammatory 

cytokines such as tumor necrosis factor-alpha, 

interlukin1 and interlukin6, which can lead to 

structural and ultrastructural changes in the 

myocardium and electrical remodeling of the heart. 

All these changes may predispose the heart to 

arrhythmias such as ventricular extra-systoles.6,23 

However, much uncertainty still exists about the 

relation between EFT thickness and PVCs. Surveys 

such as that conducted by Nabati et al. have shown a 

significant association between increased EFT 

thickness and some cardiovascular risk factors, 

including calcium deposits in the mitral valve 

annulus.24 Previous research findings into the 

relationship of EFT thickness and frequent ventricular 

premature beats in patients without structural heart 

diseases, performed by Kiris et al. have indicated that 

patients with frequent ventricular premature beats had 

increased EFT thickness in comparison to the control 

group and they concluded that EFT thickness was 

independently in association with ventricular 

premature beats.23 The results of the present study did 

not show any statistically significant correlation 

between EFT thickness and PVCs, however, with the 

increase in EFT thickness, the chance of experiencing 

frequent PVCs raised. 

Finally, a number of important limitations need to be 

considered. First, the small sample size of the study. 

Second, the cross sectional design of the study limits 

casual relationships between EFT, PVCs and related 

factors. Third, EFT was assessed only by 2D 

transthoracic echocardiography, which is a reliable 

and practical method for assessing EFT, but no 

computed tomography or magnetic resonance imaging 

was performed. Therefore, it seems that designing 

larger cohort studies in addition to obtaining blood 

levels of inflammatory markers may be valuable in 

better investigating the mentioned relationships. 

CONCLUSION 

The results of this investigation showed that patients with 

frequent PVCs had significantly higher LVEDD and LA 

diameter, which provide additional evidence with respect 

to the association of recurrent PVCs and the risk of 

developing adverse cardiac effects such as 

cardiomyopathy and heart failure. In addition, another 

important finding of the study was that older patients and 

those with higher IVSD, LA diameter and LVEDD 

showed higher EFT thickness. Whilst this study did not 

confirm any statistically significant correlation between 

EFT thickness and frequent PVCs, obtained data showed 

that patients with higher EFT thickness were more likely 

to experience frequent PVCs. 
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