
EPICARDIAL ADIPOSE TISSUE THICKNESS AND SYSTEMIC SCLEROSIS

ERKAN BAYSAL1, NESLIHAN YILMAZ2, ÖMER KARADAĞ3, BARIŞ YAYLAK1, BERNAS ALTINTAŞ1, ROJHAT ALTINDAĞ1, İLYAS
KAYA1, MAHMUT TAŞ4, UTKAN SEVÜK5

1Department of Cardiology,Diyarbakır Gazi Yaşargil Education and Research Hospital - 2Department of Rheumatology, İstanbul
Science University - 3Department of Rheumatology, Hacettepe University - 4Department of Emergency, Diyarbakir Gazi Yaşargil
Education and Research Hospital - 5Department of Cardiovascular Surgery, Diyarbakir Gazi Yaşargil Education and Research
Hospital, Turkey

Introduction 

Systemic sclerosis (SSc) is a connective tissue
disease characterized by inflammation, vasculopa-
thy and fibrosis of the skin and major organs,
including heart and lung. Systemic sclerosis occurs
worldwide, although its reported prevalence varies
significantly in different countries(1,2,3). The estimat-
ed incidence of systemic sclerosis in the United
States is 20 cases per million population, and its
prevalence has been estimated at 276 cases per mil-
lion population, although the reported prevalence
varies depending on the methodology used and the
targeted population(1,2,4). Ethnic and geographical
clustering may contribute to the variability in terms
of frequency. However, it appears that there is high-
er frequency among black individuals(5,6,7,8). The
heart involvement can be manifested by myocardial
disease, conduction system abnormalities, arrhyth-
mias or pericardial disease and influences prognosis

of patients by shortening survival(9). Endothelial
damage and inflammation play an important role in
the pathogenesis of atherosclerosis(10) and shown to
accelerate in some connective tissue diseases. The
association between inflammation and subclinical
atherosclerosis was clearly demonstrated in
rheumatoid arthritis and systemic lupus erythemato-
sus(11). Endothelial dysfunction and vasospastic
attacks have been precisely revealed as major path-
ogenic features of SSc. Although vasospasm
induced reversible myocardial perfusion abnormali-
ties were shown in earlier studies(12-14), the real
prevalence of coronary artery and macrovascular
disease in SSc patients remains unclear. 

Epicardial adipose tissue (EAT) is a metaboli-
cally active visceral fat deposit found around the
heart, between the myocardium and pericardium(15).
The biochemical, physiological and biomolecular
features of epicardial adipose tissue and the likeli-
hood paracrine interactions within the heart have
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ABSTRACT

Aim: Microvasculopathy and endothelial damage are obvious features of systemic sclerosis (SSc) and increases risk of cardio-
vascular disease. Epicardial adipose tissue (EAT) is localized beneath the visceral pericardium and has been shown to be closely
related with coronary artery disease (CAD). The aim of this study was to investigate the thickness of EAT in SSc patients who had no
previous or current history of cardiac involvement.

Methods: Thirty patients with SSc and 30 healthy controls (HC) were included to the study. Measurement of EAT was evalua-
ted using echocardiography and Doppler imaging technique.

Results: EAT thickness was significantly higher in SSc group compared to HC (6.2±0.9 mm vs. 5.3±0.6 mm, p=0.01) and it
was correlated with disease severity score (r=0.45, p=0.01) in SSc patients.

Conclusion: This is the first study, showing a significantly higher EAT thickness in patients with SSc. We believe that further
studies are needed to clarify the role of epicardial adipose tissue thickness in patients with SSc.

Key words: Scleroderma, Systemic Sclerosis, Epicardial Adipose Tissue Thickness, Microvascular Dysfunction, Coronary
Artery Disease.
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been described in previous studies(15-16). The embry-
ological origin of EAT is resemble to intraabdomi-
nal visceral adipose tissue(17). Previous reports indi-
cated EAT to be a important risk factor for coronary
artery disease than adipose tissue located in other
parts of body and may have critical role in the
development of coronary artery disease (CAD)(16-18-

19). Sade et al. reported that EAT was significantly
increased in women with microvascular dysfunc-
tion(20). As a result of these information, we hypoth-
esized that EAT thickness could be a marker for
CAD and microvascular dysfunction in SSc
patients. In this study EAT thickness has been eval-
uated in SSc patients who had no manifest sign of
cardiac involvement.

Materials and methods

30 consecutive SSc patients (Female/Male:
29/1) and 30 age and sex matched healthy controls
(HC) (Female/Male: 28/2) were included in this
cross-sectional and observational study. Patients
with SSc diagnosis according to preliminary criteria
of the American College of Rheumatology and
LeRoy  were selected by active search in the period
January 2012 to August 2012(21-22). All participants
gave written informed consent. Exclusion criteria
were being younger than 18 years of age and hav-
ing personal history of CAD, infectious or inflam-
matory conditions.

Baseline characteristics of the patients includ-
ing; age, gender, smoking status, diabetes or hyper-
tension history, disease duration since the onset of
the first non-Raynaud’s symptoms and disease sub-
set (diffuse, limited or sine scleroderma) were
recorded. Hypertension was defined as repeated
SBP measurements at least 140mmHg, repeated
DBP measurements at least 90mmHg or chronic
treatment with antihypertensive medications
according to criteria of European Society of
Cardiology. Diabetes was recorded when it was
reported by the patient and appeared in their med-
ical records or if the patient was receiving regular
treatment with oral hypoglycemic agents or insulin.
Patients who were using tobacco products on
admission and those quitted smoking within the last
year were considered as smokers

Echocardiography
All patients underwent complete transthoracic

examination including two dimensional, color flow
and pulsed doppler, tissue doppler imaging as well

as epicardial fat thickness measurement with a GE-
Vingmed Vivid S5 (GE-Vingmed Ultrasound AS,
Horten, Norway) using a 2.5-3.5 MHz transducer.
All examinations were performed by an experi-
enced cardiologist, unaware of patient’s clinical
information.

Epicardial fat thickness was evaluated on the
free wall of right ventricle from the parasternal long
axis view, using aortic annulus as an anatomic ref-
erence. Epicardial fat thickness, identified as an
echo-free space between the pericardial layers on 2-
dimensional echocardiography, was measured per-
pendicularly in front of the right ventricular free
wall at end-diastole, for 3 cardiac cycles(23-24)-
(Figure 1). The average value comprising three car-
diac cycles of each echocardiographical view was
used for the statistical analysis. Although MRI is
the gold standart diagnostic method for measuring
epicardial fat thickness,we did not use because of
economic reasons and ethic rules. 

Statistical analysis
Statistical analysis was performed using

Statistical Package for the Social Sciences (SPSS)
16.0 for Windows(SPSS Inc. Released 2007. SPSS
for Windows, Version 16.0. Chicago, SPSS Inc.) .All
data were expressed as mean ± standard deviation
(SD). P<0.05 indicates statistical significance.
Comparisons between means were made using non-
parametric student t- test. Relationship between two
continuous variables was examined by using Pearson
correlation test. 

Results

The mean age was 46.7±11.0 and 43.5±9.7
years in SSc patients and HC, respectively (p>0.05).
The mean disease duration was 7.38±4.82 years in
SSc patients. Twenty of them were treated with
immunosuppressive agents (11 azathioprine,5
methotrexate, 2 mycofenolate mofetil, 2 cyclophos-
phamide). Most of patients were taking low dose
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Figure 1: Mesaure of Epicardial Adipose Tissue
Thickness(green arrow).



steroids (prednisone, <5 mg daily). All SSc patients
had Raynaud phenomenon, 13 of 30 had digital
ulcers. No difference was found among the groups in
terms of having diabetes mellitus, hypertension,
hyperlipidemia and smoking history. 

The baseline characteristics of the SSc patients
were highlighted in table 1. 

In echocardiographic evaluation, EAT thickness
was found higher in SSc patients than HC (6.2±0.9
mm vs. 5.3±0.6 mm, respectively, p=0.01).

None of the variables including lung or gas-
trointestinal involvement, hypertension, diabetes
mellitus and smoking history were related to EAT
(p>0.05). On the other hand, patients with digital
ulcer had higher EAT thickness than without, but this
difference has not reached statistical significance
(0.66±0.07 vs. 0.60±0.09, respectively, p=0.07).

Disease related predictors of EAT thickness
were examined by correlation analysis in SSc
patients. EAT thickness was only correlated with dis-
ease severity score (17) (r=0.45, p=0.01) (table 2).

Discussion

In this study, we found significantly higher EAT
thickness in patients with SSc compared to control
group. To our knowledge, this is the first report
demonstrating increased EAT thickness in SSc
patients.

Epicardial fat is a particular form of visceral fat
and located around the heart, is considered an impor-
tant cardiovascular risk predictor, due to producing
and releasing adipo-cytokines(23-27-28-29). Epicardial fat
seems to affect endothelial function and increase
sympathetic system activity by paracrine influence.
EAT was significantly increased in women with
microvascular dysfunction and individual with a
higher detectable carotid atherosclerosis(29,39). Cetin et
al. reported EAT was strongly correlated carotid inti-
ma-media thickness(31). Ahn et al. showed that EAT
was thicker in subjects with CAD than in those with-
out, and that it might provide additional information
for assessing CAD risk and predicting the extent and
activity of CAD(32). Another study, increased EAT
volume and its association with premature cardiovas-
cular disease were reported in systemic lupus erythe-
matosus patients(33). 

SSc is characterized by diffuse microvascular
pathological process leading to cutaneous and viscer-
al changes and to related clinical manifestations.
Endothelial dysfunction and inflammation are most
important pathogenic mechanisms in SSc, also rec-
ognized as an early marker of atherosclerosis(34). In
old necropsy studies coronary microvascular disease
has been documented in SSc patients(35-36). Carotid
intima media thickness of SSc patients was investi-
gated in a few clinical studies; Ho et al. showed
increased carotid artery and peripheral vascular dis-
ease(37), but no difference was reported in an another
study(38).

In a systematic review and meta-analysis
reported a relation between accelerated atherosclero-
sis and autoimmune rheumatic diseases,which
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Age (years) 46.7±11.0

Disease duration (years) 7.38±4.82

Disease subset

Limited n(%) 21 (70)

Diffuse n(%) 4 (13.3)

Overlap n(%) 5 (16.7)

Digital ulcer n(%) 13 (43.3)

Interstitial lung disease n(%) 18 (60)

Pulmonary hypertension n(%) 8 (26.7)

Gastrointestinal involvement n(%) 17 (56.7)

Rodnan skin score 11.8±9.05

Disease activity score* (mean±SD) 1.74±1.59

Disease severity score** (mean±SD) 4.69±3.17

Erythrocyte sedimentation rate (mm/h) (mean±SD) 26.3±17.0

C reactive protein (mg/dl) (mean±SD) 0.89±2.01

Concominant diseases n(%)
Diabetes mellitus 3 (10)

Hypertension 3 (10)

Smoking history 3 (10)

Table 1: Demographic characteristics of scleroderma
patients.
Data are expressed as meanşSD or count (percentage) for cate-
gorical variables* SSc disease activity scale (25), ** SSc
disease severity scale (26)

Age Disease
duration

Disease
severity score

Disease
activity score

Rodnan
skin scoreEAT

thickness

r 0.15 -0.04 0.40 0.20 0.16

p value NS NS 0.01 NS NS

Table 2: Correlation between epicardial adipose tissue
(EAT) and clinical parameters.
Pearson correlation test, r: correlation coefficient



increased cardiovascular risk have shown in a small
number of patients with SSc(39).

Similarly, recently published Australian
Scleroderma Cohort Study reported 3.2 times more
common coronary artery disease (depending on
patients' medical records of angina or myocardial
infarction) in SSc patients than national health sur-
vey(40). Despite these data, there was no comprehen-
sive prospective study about invasive or noninvasive
evaluation of CAD on SSc patients.

In our small cross-sectional study,  we have
found increased EAT thickness in SSc patients,
despite they don’t have overt CAD symptoms or
signs. This finding can be considered as an indirect
indicator of increased coronary artery disease and
microvascular dsyfunction in scleroderma patients.

From a clinical perspective, EAT thickness
tended to higher in patients with digital ulcer than
without in our SSc group. One of the earlier study
showed that myocardial perfusion defects was asso-
ciated with the presence of digital ulcers, this finding
might also be consistent with an abnormal vaso-reac-
tivity as a possible pathogenetic mechanism linking
cutaneous and myocardial microcirculatory involve-
ment in SSc(41). In addition, we found positive corre-
lation between EAT thickness and disease severity
score. This result supports the hypothesis that
inflammation and endothelial damage play an impor-
tant role in the pathogenesis of cardiovascular dis-
ease in SSc.

MRI is the gold standard diagnostic method for
measuring epicardial fat thickness. A limitation of
our study that, we could not confirm EAT using the
standard MRI and CT methods. On the other hand,
Echocardiography provide an objective, noninvasive,
readily available method and is certainly less expen-
sive than MRI or CT for measuring epicardial fat.
Iacobellis et al. validated the measurement of EAT
by M-mode and two-dimensional transthoracic
echocardiography and showed an excellent correla-
tion between echocardiographical epicardial fat
thickness and MRI abdominal or epicardial fat mea-
surements(24).

In this study, we have found increased EAT
thickness in SSc and it is correlated with disease
severity scale and digital ulcer. This is the first study,
displaying a significantly higher EAT thickness in
patients with SSc. These findings may enhance the
utility of echocardiography as an assessment tool for
patient’s adiposity and, if confirmed, can assist in the
risk stratification of patients with microvascular dys-
function and CAD in SSc.

We believe that further studies are needed to
clarify the role of adipose tissue in patients with SSc.
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