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Abstract

In addition to abdominal fat thickness, the question arises whether other visceral fat deposits, including epicardial and mesenteric
fat, even in men with a normal body mass index (BMI < 30 and acceptable waist/hip ratio [WHR]) can lead to atherosclerosis and
cardiac hypertrophy. The present study was conducted to compare the distribution of visceral fat between men under 40 who ex-
perienced sudden death due to coronary artery obstruction and a control group who have passed from traffic accidents in Tehran.
Autopsy samples were collected from a total of 94 men and divided into 2 groups of 47 men. The case group (sudden death from
coronary obstruction) and the control group (death due to traffic accidents) were matched in terms of age, height and weight. BMI
and waist/hip ratio were within the acceptable range in both groups. Neither of the groups had cardiovascular or other diseases.
The findings of the study showed a greater thickness of subcutaneous abdominal fat around the navel and a higher epicardial fat,
mesenteric weight, heart mass and heart mass to height ratio in the group of men who died due to coronary artery obstruction. Ac-
cordingly, even in seemingly healthy men under 40 with no obese men (with normal BMI and acceptable WHR), the accumulation
of internal visceral fat such as subcutaneous abdominal fat around the navel and epicardial and mesenteric fat can contribute to
coronary artery obstruction and cardiac hypertrophy.
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1. Background

BMI (body mass index) does not demonstrate the dis-
tribution of fat in the body, and central fat is mostly asso-
ciated with cardiovascular diseases (1, 2). In fact, cardiovas-
cular events are predominantly associated with the accu-
mulation of abdominal fat (3). Angiographic results have
also confirmed the relationship between coronary stenosis
and abdominal obesity (4). Even in men under 40 with no
history of cardiac diseases and with a normal body mass in-
dex (BMI < 30), abdominal fat is still associated with coro-
nary artery lesions (5). Since the accurate measurement of
the thickness of abdominal fat around the navel is difficult
the waist/hip ratio (WHR) is used as a proper measure of ab-
dominal obesity (6). WHR is linked to coronary artery dis-
eases according to several studies (1, 6) and even individu-
als with normal weight (BMI < 30) but large waistlines are

also at risk for the development of cardiovascular diseases
(7).

Whether people with acceptable WHR who are prone
to the risk of atherosclerosis and sudden death? In recent
years when working in autopsy salons in the Tehran Lagal
medicine center, we had a number cases of sudden deaths
due to atherosclerosis in men under 40 with no history of
cardiovascular diseases, normal BMI < 30 and acceptable
WHR. In previous papers the role of visceral fat has been
noted in such cases (5, 8-10). The question arises whether
visceral fat deposits, including epicardial and mesenteric
fat, even in men with normal body mass indexes, will lead
to atherosclerosis and cardiac hypertrophy.

Epicardial fat covers 80% of the heart surface but ac-
counts for only 20% of its mass. Autopsy studies have re-
ported a mean percentage of epicardial fat to heart mass
ratio of 15.2% to 25.2% in men and 19.5% to 21.7% in women.
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There is a direct relationship between epicardial fat and
abdominal fat (11). In addition to abdominal fat, studies
have also proposed the possible effect of epicardial fat on
atherosclerosis (3). Moreover, the thickness of epicardial
fat is a predictor of the volume of visceral fat irrespective
of BMI (12). For instance, epicardial fat can affect atheroge-
nesis and myocardial function, and those parts of the coro-
nary artery that have no epicardial fat or are farther away
from these fat deposits are at a lower risk of developing
atheromatous plaques (13).

2. Objectives

The present study was conducted on a population of
Iranian men under 40 to investigate the role of visceral
fat (abdominal fat around the navel, epicardial fat, mesen-
teric, and omental fat) in coronary artery pathology via au-
topsy.

3. Methods

The study enrolled all men under 40 who experienced
sudden death and were referred to Tehran Coroner’s of-
fice, where their autopsies had shown coronary artery ob-
struction as the cause of their death. Additionally, from
amongst the above-mentioned, only those with the BMI <
30 and with acceptable WHR) < 0.9) and who had no his-
tory of cardiovascular diseases, dyslipidemia, alcohol or
drug use, physical disability and other diseases were in-
cluded. A total of 50 samples were collected over a period
of about 1 year, from May 2013 to March 2014. Histopatho-
logical tests were carried out and 3 cases of myocarditis
were excluded, thus the case group consisted of 47 people.

The control group were men who died from traffic ac-
cidents in Tehran. For the control group, the autopsy sam-
ples of 47 deceased men under 40 who had died from traf-
fic accidents with no history of cardiovascular diseases, hy-
pertension, dyslipidemia, alcohol or drug use, physical dis-
ability and other diseases and with an acceptable BMI (<
30) and WHR (< 0.9) were selected. Given the abundance
of bodies brought in for traffic accidents, the control group
was selected consecutively using the inclusion data.

The bodies were all naked on the autopsy tabulation.
Then height, weight, waist and hip circumferences were
measured. After the autopsy, omentum, mesentery and
heart from the base were removed and washed. Fat thick-
ness around the navel, heart, omentum and mesentery
weight was measured. Epicardial fat was carefully removed
and weighed. It also with rutin coronary cuts the amount
of atherosclerosis in the coronary arteries was determined.

3.1. Statistical Analysis

Data was analyzed by SPSS16 for Windows (SPSS Inc.,
Chicago, Illinois). The comparison between two groups
was performed using chi-square for categorical and Stu-
dent’s t-test for interval data. P < 0.05 is considered as sta-
tistically significant.

4. Results

Table 1 shows that the case and control groups were not
significantly different in age, BMI and WHR. BMI and WHR
were within the acceptable range in both groups.

Before comparing the case and control group in terms
of the distribution of visceral fat, we first determined the
level of coronary obstruction in the two groups by cardiac
autopsy and coronary artery examination. Table 2 presents
the results obtained from the investigations. This table dis-
plays the percentage of blockage in the coronary arteries
and show coronary arteries obstruction was significantly
lower in the control group than in the case group.

Table 3 reveals higher thickness of subcutaneous ab-
dominal fat around the navel, epicardial fat mass and
mesenteric weight in the cases than in the controls. How-
ever, no differences were observed between the 2 groups
with respect to omental weight. Moreover, heart mass and
heart mass to height ratio (g/cm×2/7) was higher in the
cases than in the controls, which is due to both higher epi-
cardial fat and cardiac hypertrophy.

5. Discussion

In a study conducted in 1996 at Oulu University in Fin-
land, Kortelaine took autopsy samples from 30 men who
had no history of cardiovascular diseases and who had
experienced sudden cardiac death. He measured their
height, weight, BMI, abdominal fat thickness, WHR, heart
mass and epicardial, omental, and mesenteric fat and
demonstrated a relationship between visceral fat distribu-
tion and coronary artery pathology (9). These findings
chime in with the results of some other studies (5, 8, 10).

The findings of the current study revealed higher sub-
cutaneous abdominal fat around the navel, epicardial fat,
mesenteric weight, heart mass and heart mass to height ra-
tio (g/cm × 2/7) in the group that had experienced sudden
death due to coronary obstruction than in the group that
had died in traffic accidents.

Our results also showed that in seemingly healthy men
under 40 with normal BMI and WHR, measuring the in-
ternal visceral fat, including subcutaneous abdominal fat
around the navel, epicardial fat and mesenteric weight,
can help determine the likelihood of coronary obstruction
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Table 1. Compration of Background Data Between Case and Control Groups

Case Group (n = 47) (Coronary Obstruction) Control Group (n = 47) P Value

Age, No. (%) 0.685

25 - 29 2 (4.3) 4 (8.5)

30 - 34 7 (14.9) 6 (12.8)

35 - 40 38 (80.9) 37 (78.7)

Weight, kg 80.9 ± 6.4 79.1 ± 4.6 0.11

Height, cm 176.1 ± 2.5 176.2 ± 2.1 0.86

BMI, kg/m2 26.06 ± 1.67 25.46 ± 1.25 0.06

Waist/Hip, WHR 0.849 ± 0.034 0.842 ± 0.046 0.39

Table 2. Coronary Obstruction in the Case and Control Groups

Percentage of Coronary Obstruction Case Group (n = 47) (Coronary Obstruction) Control Group (n = 47) P Value

Left anterior descending and left main obstruction 88.4% ± 11.5% 24.0% ± 18.4% < 0.0001

Right coronary artery obstruction 77.3 % ± 14.3% 16.8 %± 14.3% < 0.0001

Left circumflex obstruction 48.9% ± 18.5% 2.5% ± 5.6% < 0.0001

Table 3. Comparison of Subcutaneous Abdominal Fat Around the Navel, Epicardial Fat, and Mesenteric Weight Between the Cases and the Controls

Case Group (n = 47) (Coronary Obstruction) Control Group (n = 47) P Value

Abdominal fat around the navel, mm 4.4 ± 1.5 3.4 ± 1.2 0.001

Epicardial fat pad, g 59.2 ± 20.1 44.4 ± 10.5 < 0.0001

Mesenteric weight, g 476.6 ± 71.4 446.6 ± 62.7 0.03

Omental weight, g 368.0 ± 103.8 343.8 ± 91.5 0.23

Heart mass, g 423.0 ± 91.7 371.9 ± 23.0 0.001

Heart mass/Height (g/cm × 2/7) 91.6 ± 19.5 80.5 ± 5.1 < 0.0001

and cardiovascular diseases. As a result, in addition to ap-
parent obesity and increased anthropometric indicators,
which have been proposed in previous studies as the risk
factors of cardiovascular diseases, increased visceral fat, ir-
respective of BMI and WHR, can also be a risk factor for the
development of cardiovascular diseases.

In the present study, heart mass and heart mass to
height ratio were higher in the case group than in the con-
trol group, which may have been due to higher epicardial
fat as well as increased myocardial hypertrophy (caused by
ischemia). These findings are consistent with the other re-
sults obtained in this study.

5.1. Conclusions

It should be noted that coronary artery obstruction is
a possibility in cases that show an accumulation of epicar-
dial fat in their echocardiograms, have an enlarged heart

and show thick abdominal fat, especially around the navel,
or an accumulation of mesenteric fat in their ultrasound
or computed tomography scan, particularly in seemingly
healthy men under 40, even if their BMI and WHR are
within the normal range.
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