
ABSTRACT
Objectives: The aim of this study was to measure the Epicardial Adipose Tissue thickness through echocardiography in
healthy adults and coronary artery disease patients and to make its association with age and gender.
Methods: It was a case control study. A total of 315 samples including 159 cases of coronary artery disease and 156
asymptomatic individuals for coronary artery disease underwent echocardiography for Epicardial Adipose Tissue thickness
measurement.
Results: Mean Epicardial Adipose Tissue (EAT) in the study was found to be 15.45 ± 7.16 mm. Cases had significantly
higher EAT 16.77 ±9.80mm as compared to controls  14.13 ± 4.52 mm (P=0.02). EAT thickness increased significantly
with age (P=0.004). There was no significant difference of EAT (P=0.999) in both the genders.
Conclusion: The mean EAT thickness is significantly higher in our study population as compared to previous studies. The
mean EAT thickness was same in both males and females of our study. There was no significant difference in EAT of both
genders.
Key Words: Epicardium, Epicardial adipose tissue, Epicardial adiposetissue thickness, Coronary artery disease,
Echocardiography, Cardiovascular risk, Myocardial fat, Visceral fat depot, Lean body mass, Myocardial infarction.
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INTRODUCTION:
Epicardial adipose tissue (EAT) is an independent factor in
the development of coronary artery disease 1. It is responsible
for fatal and nonfatal coronary artery events in general
population irrespective of cardiovascular risk factors2. EAT
is the visceral fat depot of the heart3.  EAT is a metabolically
active organ with anatomical and functional contiguity to
the myocardium4. It is the most significant independent
correlation of myocardial fat5. EAT has anatomic and
functional proximity to the myocardium and it has intense
metabolic activity, therefore some interactions between heart
and its visceral fat depot has been suggested6.
EAT has endocrine and paracrine activity7, 8. It secretes
proinflammatory and anti- inflammatory cytokines and
chemokines9, 10. It is suggested that these chemicals promote
the development of coronary artery atherosclerosis 11, 12, 13.
Various researchers from different parts of the world have

reported that EAT thickness varies with age and gender 14.
 EAT increases with increase in age15, 13, 16. EAT mass increases
with age, until the age of 20–40 years, but is not dependent
on age in later life17. EAT is 22% thicker in individuals older
than 65 years18. Lean body mass decreases with aging
whereas visceral fat mass increases because of redistribution
of fat in trunk and viscera19. These changes seem to occur
at a different rate and intensity between men and women,
with a greater redistribution seen in older women20.
There is no literature available on the association of gender
with EAT thickness. From the Framingham cohort study
data, Rosito et. al 21 suggested that there is more association
between EAT thickness and risk factors for coronary artery
disease (CAD) in women than in men. However, two other
studies of the same cohort did not find this association11, 15.
Taking this into consideration, it is not possible to attribute
these differences to the gender or to other concomitant
characteristics22. Gender, race and genes are also responsible
for the occurrence of CAD 23.
Determinations of normal EAT according to the population’s
own age and gender has now become essential for future
prediction of having chances of coronary artery disease.
Epicardial adipose tissue has been identified to play a crucial
role in the pathogenesis of coronary artery disease24. Its
thickness may serve as a new index of cardiac and visceral
adiposity with potential as a diagnostic tool and therapeutic
target in myocardial infarction. Increase EAT thickness may
be associated with poor prognosis in patients with acute
coronary syndrome25. The objectives of this study were to
determine EAT thickness in a subset of Karachi population
and also to determine the effects of age and gender on EAT
thickness.
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MATERIAL AND METHODS:
This was a case-control study carried out from September
2014 to February 2015. Three Hundred and Fifteen volunteers
participated in the study and went through echocardiographic
examination at Echo cardiology Department of Ziauddin
Hospital Clifton, Karachi. The study was conducted after
taking approval from Ethical Review Committee, Ziauddin
University, Karachi. Samples were collected after taking a
written informed consent. Proforma regarding subject’s
history and demographic profile was filled. All those healthy
individuals with incidental findings of coronary artery disease
or any other cardiac pathology on echocardiography, history
of cardiac disease and cardiomyopathy, pregnancy, hyper-
tension, diabetes, any major cardiac surgical history, history
of usage of alcohol, history of anti hypertensive and anti
arrhythmic drugs, left chest irradiation, current use of oral
corticosteroid and chest deformity were excluded from the
study.
Echo machine Toshiba model NemioXG with cardiac probe
frequency of 3.5 MHz was used to determine EAT thickness
of our sample population. Participant was examined in supine
position, with pillow under their shoulders to make
comfortable position. EAT thickness was measured by sub
costal view, parasternal long axis view and parasternal short
axis views. The mean EAT was then calculated. Data was
entered on Microsoft Excel and SPSS version 20 was used

for statistical analysis. Means and standard deviations were
derived for numerical variables and ANOVA was applied
to determine the significance among age groups. Paired t-
test was used to compare the difference of EAT with age
and gender. Independent T-test was applied to calculate
significance between genders and for age. P- Value of <
0.05 was considered to be significant.
RESULTS:
The mean age of the study participants was 55.16 ± 13.79
years. The minimum and maximum age of the volunteers
ranged from 35 to 80 years.  50.2% (158 out of 315) were
males and 49.8% (157 out of 315) were females with their
mean age 54.36±14.54 and 55.96±12.98 years respectively.
EAT thickness increased significantly with age (P value =
0.004). Weak positive (r= 0.162) association was found
between EAT and age of cases and controls. Mean Epicardial
Adipose Tissue thickness of 157 controls was found to be
14.13±4.5 mm, while mean Epicardial Adipose Tissue
thickness of 156 cases was found to be 16.77±9.80mm.
Significant difference of mean EAT (P-value = 0.002) was
found between cases and controls. Mean EAT in males was
15.44±9.8 and in females it was 15.44±4.8. No significant
difference of mean EAT between males and females was
found. (P-value = 0.999).
DISCUSSION:
The mean age of the study participants was 55.16 ± 13.79

Table 1:  Age Distribution of Study Participants

35-44
45-54
55-64
65-74
75-85
Total

Frequency
76
91
60
56
32
315

Percent
24.1
28.9
19.0
17.8
10.2
100 Table 2:  Gender Distribution of Study Participants

Gender
Male

Female
Total

Frequency
158
157
315

Percent
50.2
49.8
100.0

Table3: Mean EAT in Cases and Controls

Disease
status

control
case

N

157
156

Mean

14.1325
16.7718

Std.
Deviation
4.52136
9.80318

P-value

EAT(mm) 0.002

Table4: Mean EAT in Males and Females

R R Square P-value
Lower Bound

6.901
.029

Upper Bound
13.949
0.153

95.0% Confidence Interval for B

0.162 0.026 .004

Table5: Correlation of EAT with Age

Gender
Male
Female

N
156
157

Mean
15.4487
15.4471

Std.
Deviation
9.82080
4.85730

P-value

EAT(mm) 0.999
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years. We found a significant difference in EAT with
increasing age. A weak positive (r= 0.162) (table 5)
association was found between EAT and age of cases and
controls. Our results were in accordance with the results of
previous studies done26, 27 ,28,29. The reason for this gradual
increase in EAT thickness with age is that there is a decrease
in lean body mass and increase in fat mass, with fat tissue
redistribution to the trunk and viscera suggested by Dey
DK, 1999. Epicardial adipose tissue is more abundant in the
elderly and is correlated to visceral adipose tissue depots,
indicating a higher cardio metabolic risk26.
The mean EAT thickness was same in both males and females
of our study (table 4). We found no significant difference
in EAT of both genders. A study done by Dagvasumbere
M30 concluded that mean EAT was higher in men in CAD
group than in non-CAD group. There was no consensus in
the previous literature on the association of gender on the
amount of EAT. The Framingham31 cohort data suggested
that EAT is more associated with risk factors in women than
in men. Two other studies from the same cohort suggested
this association of gender with EAT32, 33. Our study result
was also in accordance with the results of previous
studies30,32,33.
Mean EAT thickness in our study controls groups were
found to be 14.13±4.5 mm, while in case of CAD group it
was found to be 16.77±9.80 mm (table 3). Significant
difference of mean EAT (P-value 0.002) was found between
cases and controls (table 3). EAT thickness in healthy adults
noted by different researchers in different regions of the
world was as follows: in Asian-Indians 2.6±1.3 mm34,
3.43±0.88mm35 and 9.97±2.88mm in Italy36. Mean EAT
thickness in our studied population was highest than the
other studied populations.
The mean EAT in CAD patients in our studied group was
found to be 16.77+ 9.80 mm (table 3) while it was found
different by other researchers like <5mm, 2.34 ± 0.89 mm35

and 3.4±2.2 mm37. The reason for this increase in difference
of EAT perhaps due to a higher number of overweight and
obese subjects in our studied group.
CONCLUSION:
The mean EAT thickness is significantly higher in our study
population as compared to previous studies. We found

gradual increase in EAT with age until the age of sixty four
year, after that it became static. The mean EAT thickness
was same in both males and females in our study. We found
no significant difference in EAT of both genders. Echocardio-
graphic Epicardial Adipose tissue is an inexpensive,
reproducible, and direct measure of visceral fat. It may have
an important role in predicting and stratifying cardiovascular
risk in clinical care.
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