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Introduction
In the developing countries, the perennial search for an easily
available, cheap non-invasive tool for screening high risk patients prone
to Major Adverse Cardiac Events (MACE) has always been a heartfelt
need in patients with high risk for rapid progression of coronary artery
disease. Traditionally Waist to Hip ratio has been used and is quoted in
many studies as an epidemiological tool to guide lifestyle modification
and therapeutic interventions. Currently Epicardial fat is often in
discussion in many forums as a screening tool.
In the adult human heart, Epicardial fat is commonly found in the
atrioventricular and interventricular grooves. Minor foci of fat are also
located subepicardially along the free walls of the atria and around the
two appendages. Increase in the volume of the of the Epicardial fat leads
to progressively filling up of the space between the ventricles, at times
covering the entire Epicardial surface. A small amount of fat tissue may
also extend from the Epicardial surface into the myocardium, often
following the adventitia of the branches of the coronary arteries. There
is no muscle or fascia dividing Epicardial fat and the myocardium;
therefore, these two tissues share the same microcirculation [1].

Functional Significance of Epicardial Fat
Epicardial fat is highly metabolically active with higher rates of fatty
acid uptake and secretion than other visceral fat depots. Under normal
physiologic conditions, Epicardial fat serve as a buffer, absorbing fatty
acids and protecting the heart against high fatty acids levels., Epicardial
fat may serve as an energy store house at times of high metabolic
demand, Epicardial fat channels fatty acids to the myocardium [2];
and as brown fat it protects the myocardium from hypothermia [3].
Epicardial fat may release factors that blunt the toxic effects of high fatty
acid levels on the myocardium; it may also release factors that promote
harmful coronary artery and myocardial changes [2].
A body of evidence shows that Epicardial fat is a metabolically active
organ that produces several bioactive adipokines. It is a source of several
proinflammatory and proatherogenic cytokines, as well as tumour
necrosis factor, monocyte chemoattractant protein–1, interlukin-6,
nerve growth factor, resistin, visfatin, omentin, leptin, plasminogen
activator inhibitor–1, and angiotensinogen [4-10]. However, Epicardial
fat also produces anti-inflammatory, antiatherogenic cardio-protective
adipokines, such as adiponectin and adrenomedullin [11-14]. The
rate of progression of atheroscreotic disease depends on the relative
dominance of the anti-atherosclerotic, or pro-inflammatory and proatherogenic mediators released by epicardial fat tissue. Proximity to the
heart and the absence of fascial boundaries, demarcating epicardial fat
from the myocardium and, sharing of the common microcirculation
between the two tissues may help epicardial adipose tissue interact
locally and modulate the coronary arteries through the paracrine or
vasocrine secretion of pro-inflammatory adipokines.
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Echocardiographic and Computed
Assessment of Epicardial Fat

Tomographic

Standard parasternal long-axis and short-axis views from 2 D
images permit the most accurate measurement of epicardial fat
thickness on the right ventricle, with optimal cursor beam orientation
in each view. Echocardiographically, epicardial fat is generally
identified as the relatively echo-free space between the outer wall of
the myocardium and the visceral layer of pericardium. Its thickness is
measured perpendicularly on the free wall of the right ventricle at endsystole in 3 cardiac cycles and then averaged for accurate assessment
[15]. Because as right ventricle is compressed during diastole, epicardial
fat thickness is best measured at end-systole at the point on the free
wall of the right ventricle at which the ultrasound beam is oriented
in a perpendicular manner, using the aortic annulus as an anatomic
landmark [16]. A normal upper-limit value for epicardial fat thickness
has not been established by large scale trials. Echocardiographic
epicardial fat thickness varies from a minimum of 1 mm to a maximum
measured value of almost 23 mm [16]. The wide range of epicardial
fat thicknesses likely reflects the substantial variation in abdominal
visceral fat distribution. Iacobellis et al. [16] found median epicardial
fat thicknesses of 7 mm in men and 6.5 mm in women in a large
population of patients who underwent transthoracic echocardiography
for standard clinical indications.
Echocardiographic epicardial fat measurement may have some
advantages as an index of high cardio-metabolic risk and it is better
suited to be a screening tool in developing countries because of the
following reasons:
1.
Being a direct measure of visceral fat rather than an
anthropometric measure, such as waist circumference, that includes
muscle and skin layers, the echocardiographic measurement of
epicardial fat is a more sensitive and specific measure of true visceral
fat content.
It is an objective, non-invasive, readily available, and less
2.
expensive measure of visceral fat than MRI or CT, ideally suited for a
resource poor setting as encountered in health care delivery systems in
developing countries.
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3.
Visceral cardiac fat can be quantified fairly precisely compared
with ectopic fat deposition in organs such as the liver, which can be
described only qualitatively unless expensive accurate measurements
are made, such as CT or MRI.
4.
Measured echocardiographic epicardial fat is a direct
measure of ectopic fat deposition, whereas anthropometric measures
can be associated only with ectopic fat deposition.
5.
It can be measured even from echocardiograms that were not
specifically performed to optimize the measurement of epicardial fat.
6.
It can be compared with other echocardiographic parameters,
such LV mass and ejection fraction, traditionally associated with
cardiovascular risk.
7.
Echocardiographic epicardial fat could be a more reliable
quantitative therapeutic marker during interventions modulating and
reducing visceral adiposity and thus guide weight loss programs and
anti-lipedemic therapy for hyper-lipidemia.
An advantage of CT based epicardial fat estimation is that it can
be readily combined with coronary calcium scoring or CT coronary
angiography. MRI is the current gold standard for quantitative
estimation of epicardial fat, it has the advantage of being radiation free
but it is expensive and not widely available. So it cannot be an ideal
screening tool in health care and delivery system in resource limited,
developing countries.

Epicardial Fat as a Tool to Guide Life Style Modification
in Preventive Cardiology
On the basis of the evidence that epicardial fat reflects visceral
adiposity, its echocardiographic measurement has been used as a
therapeutic target in subjects who undergo weight-loss interventions
[17], bariatric surgery [18], exercise programs [19], and hormonereplacement treatment [20].
Echocardiographic epicardial fat thickness significantly decreased
in all 3 studies that included body weight modulations and changes.
In fact, epicardial fat decreased after very low calorie diet, bariatric
surgery–induced weight loss, and moderate aerobic exercise.
The weight loss intervention study showed that the decrease
in epicardial fat during weight loss was quicker and higher than the
decreases in body mass index, waist circumference, and body weight,
common indices of body fatness [17]. It can be assumed that epicardial
fat reflects the more rapid and massive visceral fat loss after a very low
calorie diet. This finding may open new options in the management of
patients with high cardio-metabolic risk and metabolic syndrome.

Epicardial Fat as a Target for Therapy
Weight loss attained by patients undergoing weight loss programs
is accompanied by rapid loss of epicardial fat from their myocardium,
the rationality for this finding being, epicardial fat is a direct measure
of total visceral adiposity, Reduction in one is bound to affect the other
as they are in a close metabolic association [17]. Statins, Ezetimibe
and certain anti- diabetic drugs reduce epicardial fat volume, however
most dramatic and consistent reduction in epicardial fat volume is
achieved by atorvastatin, in comparison to simvastatin, pravastatin and
Ezetimibe [21].
Anti-diabetic drugs like pioglitazone, glucagon type peptide 1
agonists (liraglutide, exenatide) and dipeptidyl peptidase-4 inhibitors
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(Sitaglipin) have been found to reduce the volume of epicardial fat as
well as the level of proinflammatory and atherogenic markers secreted
by the metabolically active epicardial fat tissue [22]. Lastly Human
growth hormone therapies also reduce echocardiographically visible
epicardial fat thickness [20].

Conclusion
Epicardial fat assessment by echocardiography can serve as a cheap
screening tool in developing countries as it is non-invasive, easy to
perform, valid and reproducible. This can very well guide modification
in life style measures, weight loss programs as well as serve as an
assessment tool to measure the response to therapy (both anti-lipidemic
and anti-diabetic drugs) and thereby target risk reduction in coronary
artery disease.
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