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Abstract
Introduction: Epicardial fat thickness (EFT) is regarded as marker of cardiovascular risk.

Aim of Study: To show if there is correlation between EFT with ischemia and its correlation with other 
variable as age, sex, hypertension, Diabetes, smoking and Body mass index.

Patients and Method: We studied 100 patients who consulting merjan medical city in Babylon province 
for the period from December 2017 to May 2018. Transthoracic echocardiography was done for all patients; 
we measure wall motion score and EFT. 50 patients hadischemic heart disease (IHD). EFT measured at free 
wall of RV at end systole both group from short axis view and long axis view and wall motion score also 
measured according to this formula.

Results: Mean age was (58.67±13.3), 50% had hypertension, 45% had diabetes .74 patient were male 37% 
are smoker regardingbody mass index, 31.87% are obese, 31.87% over weight 36.2% are normal body mass 
index. PT with no IHD had normal wall motion score 16/16 While IHD group PT had higher than 16-wall 
motion score. EFT had significant correlation with high ischemic score, EFT was higher among smoker 
patients(p value 0.001) and diabetic patients(p value 0.005) and hypertensive patients (p value 0.002). 
Patients with increasing BMI had higher EFT(p value 0.001).

Conclusions: This study concludes that patients with higher EFT had higher ischemic score, so it is arisk 
factor of IHD. EFT more than 5.5 in male and 5.7 in female associated with ischemia. Epicardial fat increase 
with higher BMI and more in smoker,HT and diabetic patients.
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Introduction
EFT has been designated as a risk factor for 

CAD(1) and predictor for the presence of cardiovascular 
insults(2).its site between visceral pericardium and 
the myocardium. Studies show that epicardial fat 
immediately surrounds the coronary arteries it postulated 
that it produce substances that act as an endocrine 

organ secreting hormones like bio active chemokines 
and adipokines(3) which predispose to coronary artery 
disease consequently EPT may have significant role as 
risk factor in patients presenting with chest pain. EFT 
can be calculated by TTE, cardiac (CT), and cardiac 
MRI. Assessment by TTE has come to the front because 
of many benefits, like availability, lesscost; there is no 
exposure to radiation. EFT illustrated by TTE is the 
echo-lucent area between the visceral pericardium and 
myocardium of the right ventricle appear above the right 
ventricular free wall as a thick line(4,5). While assessing 
epicardial fat (EPF), necessary to differentiate it from 
pericardial adiposetissue, both emerge from different 
embryonic sites, their local circulation and bimolecular 
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characteristics are different(6). Anterior to EPF and parietal 
sheet, there is pericardial tissue (hypoechoic zone)7. 
EPF not interfere with cardiac cycle so it can simply 
separation. EFT have transparent and spotted appearance 
on Echo and Pericardial effusion highly hypoechoic8. 
Difference studies about EFT thicknesslacobellis et al(9) 
stated that EFT width designed throughout end – systole 
it is (1-22.6) mm, mean is 6.5 mm in females, 9.5 mm 
in male 7. The concept is that EFT play a role in the 
incident of ischemic heart disease through correlation 
with other risk factors and by direct paracrine and other 
endocrine effects. This theory was suspected many 
years agoillustrating there is no atherosclerosis inside 
myocardial only10. Coronary arteries with no EFT 
detached from it by abridge of myocardial tissue that save 
from progress of atherosclerosis. Loss adipose tissue in 
myocardium consider important protection mechanism 
against atherosclerosis in intramural coronary artery 
while epicardial coronary arteries have adipose tissue so 
it more likely to have atherosclerosis. EFT give feature 
of atherosclerosis by discharge of bioactive molecules 
and specialmechanical factor in coronary arteries (11) 
.Because of its intrinsic compressibility epicardial fat 
suggested to play significant role in the vessel wall 
expansion called positive remodeling. Coronary injuries, 
which are bounded by the epicardial fat,have expanded 
more than injuries bounded by the myocardium(12).

Method
A cross sectional study 100 patient were studied 

whom consultingmerjan medical city in Babylon 
province for the period from December 2017 to May 
2018. Half of patients had IHD. Medicalhistory of 
HT, D.M, gender and smoking obtained and their age 
recorded. Blood pressure was measured by mercurial 
sphygmomanometer hypertension when SBP≥140 
mmHg, DBP≤90 mmHg or need for anti-hypertensive 
drugs, body mass index was calculated as BW in 
kilogram divided by height squared(13). DM according 
to criteria of American diabetic association asFBG ˃126 
mg (>7 mmol/dl) or patient with classical symptom of 
hyperglycemia with random plasma glucose ˃ 200 mg 
/dl or (>11.1 mol/dl) (14).b Lipid profile not assessed 
because most patient with ischemic heart disease on 
lipid lowering age.

Echo Measurement: TTE were performed with GE 
vivid E9 echo devise instrument according to standard 
technique with patient in left lateral side to measured 
EFT on RV free wall from parasternal long and short 

axis view we assess the finding three time and we take 
the mean .this assessment obtained under supervision of 
two cardiologist. We prefer to measure at end systole 
because compression of EPF occur during diastole. Also 
by echocardiography, we assess wall motion abnormal 
wall motion that can be classified as (2-1).

Description Motion Score

Full in ward motion Normal 1

˂ 50% full inward motion Hypokinesia 2

No inward motion Akinesia 3

Out ward motion Dyskinesia 4

Out pouch of wall Aneurysm 5

Exclusion Criteria: Poor echo window, patients 
with pericardial effusion, Pleural effusion, history of 
chronic lung or kidney disease or CABG.

Results
Table (1): shows distribution of patients according 

to theirsociodemographic characteristics including (age, 
gender and smoking habit).

Table (1): Distribution of the study groups 
according to their demographic data.

Sociodemographic Characteristics

Age (58.67 ±13.3)* (24-86)**

Gender
Male
Female
Total

74
26
100

74%
26%
100%

Smoking habit
Smoker
Non smoker
Total

37
63
100

37%
63%
100%

*Mean and standard deviation, **Range

Table (2): The Distribution of patients according to 
hypertension and Diabetes mellitus history

Chronic diseases N (%)

Hypertension
Present
Absent
Total

50
50
100

50%
50%

100%

Diabetes mellitus
Present
Absent
Total

45
55
100

45%
55%

100%
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Figure 1 shows the relationship between epicardial fat (mm) and BMI (kg/m2) among study patients. There was 
significant positive linear relation between these two variables. (P = 0.001*).

Figure 1: The correlation between and BMI (kg/m2) and epicardial fat (mm) among study patients

Figure 2 shows the correlation between Ischemic score and epicardial fat (mm) among study patients 
(n=100). There was significant positive linear relationship
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The mean differences of pericardial fat (mm) 
according to study variables. There is more epicardial 
fat thickness in hypertensive, diabetic patient and those 

with history of smoking with significant correlation 
while gender show no significant (table 3).

Table 3: The mean differences of epicardial fat (mm) according to study variables.

Variable Ischemia N Mean ± SE t-test P-value

Gender
Male 74 4.24 ± 2.07

0.87 0.38
Female 26 3.85 ± 1.75

Hypertension
Present 50 4.76 ± 2.02

3.24 0.002*
Absent 50 3.52 ± 1.78

Diabetes mellitus
Present 45 4.77 ± 2.14

2.88 0.005*
Absent 55 3.63 ± 1.71

Smoking habits
Smoker 37 4.96 ± 2.13

3.29 0.001*
Non smoker 63 3.66 ± 1.75

Fig: 3: Epicardial fat of Ischemic and non-ischemic heart disease according to gender: Female patients with 
ischemia had higher pericardial fat thickness than male patients.

Discussion
In the current study,we discuss correlation of EF 

with the IHD and EFT & its association with other risk 
factors for IHD such as HT, DM, BMI, smoking and age. 
There is a relationship between IHD and EFT, defined 
as significant independent risk factors among other 
risk factors. For the role of EFT as CAD risk factors 
there is a large control cases studies which suggest this 
correlation, Ahn et al(4) reveal EFT was more thick in 
IHD than patients without ischemia and it may give 
an further marker For IHD many researches shown 

that adipose tissue, specifically visceral fat, express 
many genes attributed to production of adipokine, that 
had significant evidence for occurrence of CAD in 
obese patients15,16,17. Epicardial fat located in adjacent 
to the coronary tree that promote the paracrine effects 
of epicardialadipokines, as part of the pathogenesis of 
CAD18,19. There is two important mechanisms for this 
association: 1- epicardial fat is a part of visceral adiposity 
and is related to cardiovascular risk factors and metabolic 
syndrome(20). 2- EFT had endocrine features, Ahn et 
al(4); stated that EFT active metabolite and had obvious 
origin of pro and anti-inflammatory cytokine creation, 
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this unavoidably influence cardiac role and morphology. 
It yield numerous bioactive particles like adiponectin, 
resistin, and inflammatory cytokines(21,22). Transthoracic 
echocardiography gives a clear assessment of epicardial 
fat thickness. This can approvedby MRI that regarded 
as the gold standard way to assess visceral adiposity. 
ECHO as a non-invasive test with little cost used for 
assessment of epicardial adipose tissue and diagnosis of 
CAD(23).In our study, EFT more than 5.5 in male and 
5.7 in female associated with ischemia this in agreement 
withlacobellis et al (9) found that EFT thickness 
was higher in patient with ischemia. In the current 
study,important correlation between EF and BMI(p value 
0.001),There is strong association between EPF and 
visceral adipose tissue BMI where demonstrated by Jin-
Won et. Al.(24) which show Significant association were 
illustrated between EFT and BMI (p=0.044). Kangwha 
Cohort Study demonstrated that cardiovascular diseases 
risk was clearly more in the BMI ≥ 27 kg/m2 group in 
the Korean people (25). Higher epicarial fat thickness 
exclusively associated with the incidence of diabetes, 
and cardiac contractile dysfunction in diabetes (26).
In our study, there is higher pericardial fat thickness 
in diabetic patient than non-diabetic (pvalue 0.005).
Increase visceral fat is linked with higher BP presumable 
over the renin angiotensin scheme. There is association 
between hypertension and EFT according research27. 
EAT mount increase in healthy wealthy patients with 
overstated BP reply to workout stress testing, all this 
persons with danger of coming hypertension(28). EFT in 
ECHO showed increase in patients with hypertension 
not treated with non-dipper blood pressure pattern(29) 

in our study there is higher pericardial fat thickness in 
hypertensive patient than non-hypertensive(p value 
0.002).Cigarette smoking is an independent indicator 
of elevated volume of epicardial fat (30). In our study, 
there is higher pericardial fat thickness in smoker patient 
than nonsmokers. (Pvalue 0.001). Obesity is important 
reasons of cardiovascular illness and death. Overweight, 
obesity reasons 2.8 million deaths worldwide annually, 
3% to 9% of possible years of life misplaced,responsible 
for at least 35% of patients with ischemic heart disease(31), 
it related to increase incidence of atherosclerosis and 
the additional rise in cardiovascular danger(32). Ectopic 
adiposity defined to include a higher cardiovascular 
danger than subcutaneous adiposity(33).

Conclusion
Patient with higher EFT had higher ischemic score 

i.e. EFT is a risk factor of IHD. EFT more than 5.5 

in male and 5.7 in female associated with ischemia. 
Epicardial fat increase with higher BMI and more in HT, 
DM and in smoker patients.
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