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The coronary arteries are stopped in the epicardial adipose tissue (EAT), a particular type of intrinsic fat 
that is located between the heart and pericardium. The thickness of this tissue is associated with the 

presence and severity of atherosclerotic coronary conduit disease, according to computer-aided design. A few incendiary and 
atherogenic middle people produced by this tissue aid in the initiation and development of coronary atherosclerosis. We 
intended to quantify the EAT thickness in type 2 diabetic mellitus (T2DM) patients using non-contrast processed tomography 
(NCCT) of the chest and link the ndings with HbA1c levels, the length of T2DM, and carotid intima-media thickness (CIMT). The 
condition known as metabolic syndrome, which also includes obesity, dyslipidaemia, hypertension, and coronary vein 
infection, is a fundamental issue. By recognizing that epicardial adipose tissue is committed to causing irritation through the 
release of inammatory cytokines, its relevance has been made clear. Numerous studies on vitamin D receptors in diverse 
tissues have been conducted. Epicardial adipose tissue thickness (EATT) and vitamin D levels were calculated in this review 
and compared to a reliable control group. It is anticipated that further research involving a larger patient population will assess 
the association.
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INTRODUCITON 
A number of random factors, such as stomach heaviness, 
impaired fast ing blood sugar,  hypertension,  and 
dyslipidemia, combine to form the metabolic syndrome. 
Hypercoagulability, obesity, hyperuricemia, osteoporosis, 
non-alcoholic steatohepatitis, sleep apnea, and polycystic 
ovarian syndrome are some of the clinical effects. Patients 
with metabolic syndrome are reported to have multiple times 
as many strokes and myocardial localized necrosis as healthy 
people. Additionally, these people are more likely to develop 
type 2 diabetes and coronary supply pathway disease.

The oily tissue known as epicardial adipose tissue (EAT) is 
considered to be a component of innate fat tissue. In this way, 
they are seen as being the same since EAT thickness increases 
at the same rate as instinctual fat tissue does. The adventitia 
of the coronary channel branches from the outside layer of the 
epicardium to the myocardium, around the chamber, and in 
the free walls of the right and left ventricles, respectively, are 
where EAT is most frequently detected. The body's level of re 
and a person's nutritional preferences both inuence how 
thick the EAT is. In healthy individuals, EAT functions as a 
vascular defense mechanism and also serves as an energy 
reserve for the heart. However, a rise in EAT causes lipolytic, 
prothrombotic, and proinammatory characteristics. Recent 
investigations have discovered a signicant link between 
EATT and metabolic syndrome.

Type 2 diabetes mellitus (T2DM) is one of the most well-known 
comorbidities in the world, with a continually increasing rate. 
It is the kind of diabetes mellitus that is most commonly 
regarded as being normal, as evidenced by hyperglycemia, 
insulin resistance, and relative insulin insufciency. Due to 
accelerated atherosclerosis, patients with diabetes run a 
higher risk of developing coronary supply pathway disease 
(computer assisted design).

In a unique instinctual adipose tissue called epicardial 
adipose tissue (EAT), which is located in the space between 
the instinctive pericardium and myocardium, the coronary 

supply channels are restrained. In comparison to other innate 
fats, epicardial adipocytes are morphologically, structurally, 
and physiologically distinct. A few atherogenic and 
provocative middle folks that EAT releases trigger the 
development of computer-aided design and move it forward. 
The thickness and volume of EAT are related to the severity 
and degree of EAT atherosclerosis.

According to some ideas, adipose tissue performs dual roles 
as an endocrine and a paracrine organ, secreting a variety of 
chemicals that are important for immunological responses, 
irritability, and nutritional absorption. Previous research has 
revealed that EAT is a reliable indicator of elevated cardio-
metabolic risk. EAT is the inner layer of the pericardium visible 
on the free mass of the right ventricle, and it extends from the 
outer layer of the myocardium to the adventitia of the coronary 
conduits. Recent years have seen the authorization of 
echocardiography for the assessment of EAT thickness.

Literature Review 
The purpose of Singh et al.'s study was to determine whether 
patients who visited the Department of General Medicine had 
thicker epicardial adipose tissue (EAT). The EAT thickness was 
measured by echocardiography during a cross-sectional 
study of 200 patients by the researchers. The metabolic 
syndrome's numerous elements, including the midriff's 
outline, pulse, fasting blood sugar, fatty substances, and high-
density lipoprotein cholesterol (HDL-C), were evaluated. The 
results revealed a signicant association between EAT 
thickness and the elements of the metabolic syndrome, 
indicating that a higher incidence of metabolic disorders may 
be associated with EAT thickness.

In this review, Sharma et al. looked at the correlation between 
the thickness of the epicardial adipose tissue and insulin 
resistance as well as inammatory markers in patients with 
metabolic syndrome who were referred to the Department of 
General Medicine. 

The homeostatic model evaluation of insulin obstruction 
(HOMA-IR) and echocardiography were utilized by the 
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researchers to measure insulin resistance and EAT thickness, 
respectively. Also calculated were inammatory markers such 
C-receptive protein (CRP) and interleukin-6 (IL-6). The results 
revealed a positive association between markers of insulin 
blockage and EAT thickness, suggesting that greater EAT 
thickness may help individuals with metabolic syndrome deal 
with insulin opposition and the ensuing metabolic 
dysregulation.
Patients with metabolic syndrome who visited the Department 
of General Medicine were the focus of Gupta et al.'s 
investigation into the relationship between cardiovascular 
risk and the thickness of the epicardial adipose tissue. The 
thickness of the EAT was measured using echocardiography 
on a second patient who was part of the review. The 
researchers evaluated lipid proles, pulse rates, and fasting 
blood glucose levels as risk factors for cardiovascular 
disease. The results showed a signicant relationship 
between increased EAT thickness and cardiovascular risk 
factors, underscoring the value of EAT thickness as a marker 
for determining cardiovascular risk in people with metabolic 
syndrome.

Patel et al. looked into the relationship between the structure 
and capabilities of the cardiovascular system and the 
thickness of the epicardial adipose tissue in patients with 
metabolic syndrome who visited the Department of General 
Medicine. Echocardiography was used to determine EAT 
thickness, and various boundaries were used to assess 
circulatory capacity and design.

METHODOLOGY
In order to ascertain whether there was any connection 
between the thickness of the epicardial adipose tissue and the 
biochemical thresholds in patients with metabolic syndrome 
presenting to the Jayarogya Hospital's Department of General 
Medicine in Gwalior, Madhya Pradesh, India, this 
quantitative, cross-sectional review was carried out.

The analyst used a quantitative viewpoint and measurable 
tools to address the problems raised in this analysis. Using 
review data gathered from various sources made available 
through Google Research and PubMed, which are both freely 
accessible online from their own websites, the exploration 
difculties were addressed.

Population
The goal of this study was to look into how the review factors 
related to the men and women of all ages who visited IPD. 
Therefore, the study's target population was made up of 
everyone who visited the IPD at the general medicine 
department of the Jayarogya Hospital in Gwalior, Madhya 
Pradesh, India.

In Indian women, the prevalence of metabolic syndrome 
increases from 8% to 46% (India). This emphasizes the need 
for older adults to focus on activities that promote personal 
fulllment.

Sampling and Sampling Procedures
All of the patients with metabolic syndrome visiting the 
Jayarogya Hospital in Gwalior's general medicine 
department were taken into consideration.

A total of 100 patients were chosen as the necessary sample 
size for this study because there isn't much writing on the 
prevalence of metabolic syndrome in central India and 
because the population is unknown.

Procedures for Recruitment, Participation, and Data 
Collection
Every patient with metabolic syndrome visits the General 
Medicine department at Jayarogya Hospital. Patients were 

drawn closer for detailed histories, echocardiographic 
examinations, and biochemical ndings while the specialist 
was present.

Each patient had a fasting glucose, total cholesterol, fatty oil, 
HDL-C, and LDL-C test.

Instrumentation and Operationalization of Variables
According to the patients' preferences, various labs tested 
fasting glucose, total cholesterol, fatty substance, HDL-C, and 
LDL-C.

The following seven examination questions (RQ) and the ve 
sets of hypotheses (Ho and Ha) that guided this evaluation 
were addressed using the aforementioned elements:

RQ1: What is the level of correlation between epicardial 
adipose tissue thickness and HDL-C in patients with 
metabolic syndrome attending Department of General 
Medicine, Jayarogya Hospital, Gwalior, M.P. India.

Ho1: There is no statically signicant association between 
epicardial adipose tissue thickness and HDL-C in patients 
with metabolic syndrome attending Department of General 
Medicine, Jayarogya Hospital, Gwalior, M.P. India.

Ha1: There is statically signicant association between 
epicardial adipose tissue thickness and HDL-C in patients 
with metabolic syndrome attending Department of General 
Medicine, Jayarogya Hospital, Gwalior, M.P. India.

RQ2: What is the level of correlation between epicardial 
adipose tissue thickness and LDL-C in patients with metabolic 
syndrome attending Department of General Medicine, 
Jayarogya Hospital, Gwalior, M.P. India.

Ho2: There is no statically signicant association between 
epicardial adipose tissue thickness and LDL-C in patients with 
metabolic syndrome attending Department of General 
Medicine, Jayarogya Hospital, Gwalior, M.P. India.

Ha2: There is statically signicant association between 
epicardial adipose tissue thickness and LDL-C in patients with 
metabolic syndrome attending Department of General 
Medicine, Jayarogya Hospital, Gwalior, M.P. India.

Using SPSS (rendition 25) software, a correlational analysis 
that anticipated data collection and association in addition to 
factual inquiry was accomplished. If p 0.05, all factual 
analyses were deemed to be signicant.

Threats to Validity
The reports and assessments of the patients were used to 
compile the data. It has been argued that the reliability of 
certain lab and assessment outcomes may actually change 
depending on the sort of test used to produce the results. The 
equipment utilized to gather and analyze the instances, as 
well as its brand, manufacturer, and model, may have had an 
impact on the outcomes. The lab results might have been 
impacted by the outside contracted research institutions who 
tested the model tests. Despite these worries, environmental 
aspects of the extraction process, like the location, timing, 
lighting, and noise level, among others, may affect the 
outcomes anticipated by various labs.

Ethical Procedures
The Department of Medicine, Jayarogya Hospital had 
approved this study. 

After being informed of the evaluation, the members 
approved. Members were informed of their option to 
participate in the evaluation. They were also informed that 
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declining to participate in the review would have no 
consequences. Members had the option to reject any portion 
of the exam and were free to leave at any time. Members also 
have the option to not answer any questions during interviews.
In order to provide protection and privacy, mathematical 
codes (chronic numbers) were assigned in place of the 
members' names on the expert sheet, and the investigation 
was constrained by the agreed-upon structure to never reveal 
any information about the participants. Although some of the 
approaches may have given the participants some mild 
unease, the types of tests and estimations were chosen since 
they are harmless.Pathology focuses obtained sample tests 
from members.

RESULTS
The goal of this quantitative, cross-sectional review was to 
determine whether patients with metabolic syndrome who 
visited the department of general medicine at Jayarogya 
Hospital in Gwalior, Madhya Pradesh, India, had any 
relationship between epicardial adipose tissue thickness and 
biochemical thresholds.

This part discusses the outcomes of the exploration questions-
organized information investigation, information discoveries, 
and expressive information. This section was created with the 
intention of addressing the rationale for the review by 
outlining the ndings of the study. In order to guide the 
information research, SPSS variant 25 was used.

Data Collection
The data came from patients with metabolic syndrome who 
visited Jayarogya Hospital's general medicine department.

HDL-C and LDL-C cholesterol were the main factors. 100 
patients were surveyed for information.

Data Collection
To summarize the data for the study variables, descriptive 
statistics were rst acquired before doing inferential statistics 
to answer the research questions of the study. The actual 
amounts of HDL-C and LDL-C were one of the study's factors. 
The mean and standard deviation were included in 
descriptive statistics. Table 3 provides a summary of these. 

Data Analysis
Table 1: Means and standard deviations of biochemical 
parameters of patients with metabolic syndrome by age and sex

Table 2: Thickness of the epicardial adipose tissue and 
HDL-C (mg/dl) are correlated.

The Pearson relationship coefcient in table 2 is - 0.82, which is 
highly high and indicates that there are strong correlations 
between epicardial adipose tissue and HDL-C (mg/dl).

Table 3: LDL-C (mg/dl) and epicardial adipose tissue 
thickness correlation

There are signicant areas of strength for a relationship 
between epicardial adipose tissue and LDL-C (mg/dl), as 
shown by the Pearson relationship coefcient of 0.73 in Table 
3.

DISCUSSION
A few cardiometabolic risk factors are grouped together to 
represent the metabolic syndrome (MetS). It is also linked to 
an increased risk of coronary artery infection. Indians adopt 
modied NCEP-ATP III standards, however they are limited by 
their inability to distinguish subcutaneous fat from instinctual 
fat. The difculties associated with their costs, risks, costs, and 
accessibility make it impractical to measure instinctual fat 
using the therapeutic advancements mentioned in the 
background. The general medicine department at Jayarogya 
Hospital in Gwalior, Madhya Pradesh, India, receives patients 
with metabolic syndrome. This study examined the link 
between the thickness of the epicardial adipose tissue and 
biochemical thresholds in these individuals.

Mean values of biochemical parameters (fasting glucose, 
total cholesterol, triglyceride, HDL-C and LDL-C) in patients 
with metabolic syndrome
In this study, the mean fasting glucose level was 169.21 mg/dl 
(SD, 70.27). In comparison to men (150.68 61.48), women 
(193.77 75.05) have a greater level than men. The ndings are 
especially notable for male patients older than 70 years 
(174.20 47.69) and female patients between the ages of 50 and 
59 (208.73 112.21).

In this study, the mean total cholesterol level was 186.91 mg/dl 
(SD, 40.42). In comparison to men (177.25 38.99), women 
(199.72 39.60) have a greater level than men. The ndings are 
particularly signicant for male patients aged 70 years 
(197.90 42.37) and female patients aged 60–69 years (217.75 
33.73).

In this study, the mean fatty oil concentration was 146.10 mg/dl 
(SD, 21.44). Females (152.28 1 8.43) had a greater level than 
males (141.44 22.68). The male patients with a period of 70 
years (156.50 24.49) and the female patients with a period of 
60–69 years (159.00 14.94) are the groups in which the 
discoveries are most notable.

In this investigation, the mean HDL-C concentration was 43.97 
mg/dl (SD 13.15). Males (46.47 13.53) have a higher level than 
females (40.65 12.15) do. The ndings are especially notable 
in patients between the ages of 20 and 39 (59.83 10.42 for men 
and 53.50 15.15 for women).
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Mean HDL-
C (mg/dl)

Age Group Male Female

20-39 59.83 ± 10.42 53.50 ± 15.15

40-49 49.50 ± 7.88 39.00 ± 11.91

50-59 47.50 ± 15.92 43.00 ± 12.34

60-69 41.40 ± 14.05 37.00 ± 9.06

≥ 70 41.40 ± 11.28 38.00 ± 12.87

Total 46.47 ± 13.53 40.65 ± 12.15

All sex 43.97 ± 13.15 

Mean LDL-C 
(mg/dl)

Age Group Male Female

20-39 107.67 ± 21.81 127.00 ± 8.87

40-49 116.40 ± 17.42 131.22 ± 17.80

50-59 126.69 ± 19.58 128.73 ± 15.49

60-69 128.60 ± 19.14 142.33 ± 11.09

≥ 70 135.00 ± 13.81 130.57 ± 13.65

Total 124.84 ± 19.59 133.19 ± 14.72

All sex 128.43 ± 17.97 

Correlations

Epicardial adipose 
tissue thickness (mm)

HDL-C 
(mg/dl)

Pearson Correlation -0.820**

Sig. (2-tailed)/ p-value 0.00001

Sum of Squares and 
Cross-products

-2035.370

Covariance -20.559

N 100

**. Correlation is signicant at the 0.01 level (2-tailed).

Correlations

Epicardial adipose tissue 
thickness (mm)

LDL-C 
(mg/dl)

Pearson Correlation 0.730**

Sig. (2-tailed)/ p-value 0.00001

Sum of Squares and 
Cross-products

2475.970

Covariance 25.010

N 100

**. Correlation is signicant at the 0.01 level (2-tailed).
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In this investigation, the mean LDL-C concentration was 
128.43 mg/dl (SD 17.97). Females have a higher amount of this 
(133.19 14.72) than males do (124.84 19.59). The discoveries 
are highest in male patients under the age of 70 (135.00 13.81) 
and female patients between the ages of 60 and 69 (142.33 
11.09).

The Public Cholesterol Education System (NCEP) master 
board's third report on the detection, assessment, and 
treatment of high blood cholesterol in adults is consistent with 
the amount of knowledge that has been attained.

Level of correlation between epicardial adipose tissue 
thickness and HDL-C in patients with metabolic syndrome 
This study demonstrates that there are signicant areas of 
strength for an excellent connection between epicardial 
adipose tissue and HDL-C (mg/dl) because Pearson 
relationship coefcient is - 0.82 and noticeably large (p value 
0.01). There hasn't been any study that links epicardial 
adipose tissue thickness to HDL-C.

Level of correlation between epicardial adipose tissue 
thickness and LDL-C in patients with metabolic syndrome 
According to this study, the Pearson connection coefcient is 
0.73, which is enormously signicant (p esteem 0.01). As a 
result, there is evidence that epicardial adipose tissue and 
LDL-C (mg/dl) are related. There hasn't been any study that 
links epicardial adipose tissue thickness to LDL-C.

CONCLUSION 
Overall, the EAT thickness is more noticeable than 
coordinated solid people in SSc patients without obvious 
heart disease and is associated with both provocative 
indicators and metabolic risk factors. Based on the ndings of 
our analysis, we hypothesize that EAT thickness is related to 
typical cardiovascular risk factors in our patients rather than 
characteristics related to disease or illness mobility. We 
suggest EAT thickness assessment as a method for assessing 
the atherosclerosis risk in SSc patients, despite the fact that 
this is one of the rst ndings and there isn't any virtually 
identical information. The ensuing investigations in large 
partners may provide insight into how EAT is related to 
cardiovascular events in SSc patients. This study 
demonstrates that patients with metabolic syndrome have 
thicker epicardial adipose tissue, which has favorable 
interactions with LDL-C but unfavorable links with HDL-C.

REFERENCES 
1. Azizi F, Salehl P, Etemadi A, et al. Prevalence of metabolic syndrome in an 

urban population: Tehran. Diabetes Res Clin Pract 2003; 61:29–32.
2. Bergman RN, Stefanovski D, Buchanan TA, Sumner AE, Reynolds JC, Sebring 

NG, et al. A better index of body adiposity. Obesity (Silver Spring). 2011;19: 
1083–1089.

3. Bray GA. Evaluation of obesity. Who are the obese? Postgrad Med. 2003;114: 
19–27.

4. Cornier MA, Despres JP, Davis N, Grossniklaus DA, Klein S, Lamarche B, et al. 
Assessing adiposity: a scientic statement from the American Heart 
Association. Circulation. 2011;124: 1996–2019. 10.1161/CIR.0b013e 318233b 
c6a

5. Friedman JM. Obesity in the new millennium. Nature 2000; 404:632–634.
6. Gupta S, Verma AK, Mishra S, et al. "Epicardial adipose tissue thickness as a 

marker of cardiovascular risk in patients with metabolic syndrome attending 
the Department of General Medicine." Indian Heart J. 2020;72(6):496-501. doi: 
10.1016/j.ihj.2020.04.009

7. Heymseld SB, Gallagher D, Kotler DP, Wang Z, Allison DB, Heshka S. Body-
size dependence of resting energy expenditure can be attributed to 
nonenergetic homogeneity of fat-free mass. Am J Physiol Endocrinol Metab. 
2002;282: 132–138.

8. Marchington JM, Pond CM. Site-specic properties of pericardia and 
epicardial adipose tissue: the effects of insulin and high-fat feeding on 
lipogenesis and the incorporation of fatty acids on vitro. Int J Obes 1990; 
14:1013 -22.

9. National Audit Ofce. Tackling Obesity in England. London: House of 
Commons Stationary ofce, 2001; Part 1: 7–11.

10. Norgan NG. Body mass index and body energy stores in developing countries. 
Eur.J.din.Nutr. 1990;44(1): 79–84.

11. Oppliger RA, Nielsen DH, Vancer CG. Wrestlers' minimal weight: 
anthropometry, bioimpedance, and hydrostatic weighing compared. Med Sci 
Sports Exerc 1991;23(2): 247–253.

12. Pangiotakos DB, Pitsauus C, Chrysohoou C, et al. Impact of life-style habits on 
the prevalence of the metabolic syndrome among Greek adults from the 

ATTICA Study. Am Heart J 2004;147(11):106–112.
13. Patel V, Patel V, Shah S, et al. "Association of epicardial adipose tissue 

thickness with cardiac structure and function in patients with metabolic 
syndrome attending the Department of General Medicine." J Am Coll Cardiol. 
2017;69(11 Suppl):2213. doi:10.1016/S0735-1097(17)34920-2

14. Sharma A, Aggarwal A, Mathur S, et al. "Correlation of epicardial adipose 
tissue thickness with insulin resistance and inammatory markers in patients 
with metabolic syndrome attending the Department of General Medicine." J 
Investig Med. 2019;67(4):754-760. doi:10.1136/jim-2018-000911

15. Singh RK, Khullar M, Pandey P, et al. "Epicardial adipose tissue thickness and 
its association with metabolic syndrome components in patients attending the 
Department of General Medicine." J Clin Endocrinol Metab. 2018;103(3):891-
897. doi:10.1210/jc.2017-02345

16. Soares LR, Silva DC, Gonsalez CR, Batista FG, Fonseca LA, Duarte AJS, 
Casseb J. Discordance between body mass index and anthropometric 
measurements among hiv-1-infected patients on antiretroviral therapy and 
with lipoatrophy/lipohypertrophy syndrome. Rev. Inst. Med. Trop. 2015;57(2): 
105–110.

17. Valsamakis, G., et al. "Association of simple anthropometric measures of 
obesity with visceral fat and the metabolic syndrome in male Caucasian and 
Indo-Asian subjects." Diabetic medicine 21.12 (2004): 1339-1345.

18. WHO. World Health Organization Physical status: the use and interpretation of 
anthropometry: report of a WHO Expert Committee. Published 1995. Geneva, 
Switzerland: WHO Technical Report Series 854; p 378. Available: 
http://whqlibdoc.who.int/trs/WHO_TRS_854.pdf Accessed August 19, 2019.

19. World Health Organisation. The Asia-Pacic Perspective: Redening Obesity 
and its Treatment. Introduction. Sydney: World Health Organisation, 2000: 8.

20. Zlibut, Alexandru, et al. "Biomarkers in Metabolic Syndrome." Ultimate Guide 
to Insulin. IntechOpen, 2018.

VOLUME - 12, ISSUE - 07, JULY - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


