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A Case of Constrictive Pericarditis Associated
With Huge Epicardial Fat Volume
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ABSTRACT

Massive deposits of fat around heart are seen in overweight persons and are associated with coronary artery disease.
Investigators have focused on the clinical significance of epicardial fat with respect to metabolic effects such as in-
sulin resistance and inflammation, but the mechanical effects, such as constriction, have been largely ignored. We
present an unusual case of a 59-year-old woman with obesity and diabetes mellitus who had been undergoing
peritoneal dialysis due to end-stage renal disease, and who developed constrictive pericarditis, possibly secondary
to extensive epicardial fatty accumulation. (Korean Circ J 2009;39:116-120)
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catheterization.

Introduction

Human epicardial fat is visceral thoracic fat because
of its apposition to the heart. Like other white adipose
tissue loci, such as the abdominal adipose tissue, epi-
cardial fat might function as a lipid storing depot, as an
endocrine organ secreting hormones, and as inflamma-
tory tissue secreting cytokines and chemokines.” Recently,
it was reported that epicardial adipose tissue measured
by transthoracic echocardiography in obese subjects was
well correlated with abdominal visceral adipose tissue
assessed by MRI? and that echocardiographic measure-
ment of epicardial fat might provide additional infor-
mation in the risk assessment of coronary artery disease
and prediction of coronary artery disease extent and
activity.” However, extensive epicardial fatty accumula-
tion has never been reported to exert a constrictive effect
on the heart.

Constrictive pericarditis is associated with the heal-
ing of acute pericarditis or chronic pericardial effusion,
both of which are followed by firm scar formation, fi-
brosis of the pericardium, and impaired ventricular fill-
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ing. In Korea, a large number of pericardial effusion and
constrictive pericarditis cases have been associated with
tuberculosis.”” However, chronic constrictive pericarditis
can also be a sequela to trauma, cardiac surgery, irradia-
tion, infection, connective tissue disease, and chronic
kidney disease with uremia treated by dialysis.

We present the first case of constrictive pericarditis
caused by massive epicardial fatty accumulation. A 59-
year-old woman with end-stage renal disease presented
with dyspnea and peripheral edema in spite of under-
going additional dialysis to control uremia and hyper-
volemia during a period of two weeks. The patient was
examined using transthoracic echocardiogram (TTE),
computed tomography (CT), and cardiac catheterization.

Case

A 59-year-old woman was admitted to the hospital
because of progressive dyspnea, peripheral edema, and
general weakness. She had a six-year history of end-stage
renal disease and peritoneal dialysis. She also had a his-
tory of diabetes mellitus, hypertension, and parathyroid-
ectomy due to parathyroid adenoma. She denied alcohol
use and corticosteroid use and had no history of tuber-
culous infection or tuberous sclerosis.

She was 156 cm tall and weighed 72 kg, with a body
mass index of 29.6 kg/m’. Her blood pressure was 90/
60 mmHg, and her pulse rate was 95 beats/min. Facial
edema and neck vein distension were noted on phys-



ical examination. No palpable masses were found in
the neck, trunk, or axillae. Respiratory examination re-
vealed clear breathing sound bilaterally, with no crackles
or wheezes. Heart sounds were decreased, but no mur-
mur or pericardial rub was heard. Pitting edema was
noted in both legs. The electrocardiogram was within
normal limits. Laboratory examination showed evidence
of end-stage renal disease, including blood urea nitro-
gen of 50.8 mg/dL and creatinine of 9.13 mg/dL. The
other laboratory parameters, including autoantibodies,
were unremarkable.

Chest radiography revealed cardiomegaly and bilat-
eral obliteration of the costophrenic angles, indicating
the presence of a pleural effusion (Fig. 1). TTE showed
a small pericardial effusion and a diffuse, circumferential
echogenic mass in the epicardium, suggesting massive
fat infiltration. There were no significant abnormalities
in systolic or diastolic function. The left ventricular
(LV) ejection fraction was estimated to be 68% (Fig. 2).

Fig. 1. Chest radiography showed an enlarged cardiac silhouette
and obliteration of both costophrenic angles indicating the presence
of a pleural effusion.
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There was no evidence of right ventricular (RV) dysfunc-
tion, based on fractional area change.

The patient underwent high concentrative peritoneal
dialysis and additional hemodialysis to control uremia
and hypervolemia. Despite management over a two-week
period, her symptoms and signs of hemodynamic in-
stability failed to improve. Follow-up TTE revealed no
residual pericardial effusion, but continued to show dif-
fuse, massive fat infiltration. Moreover, the patient had
pericardial thickening and adhesions, interventricular
septum bouncing, inferior vena cava plethora, diastolic
reversal of hepatic venous flow, and respiratory variations
on transmitral inflow (Fig. 3), suggesting the presence
of constrictive pericarditis. On tissue Doppler imaging,
the average of the pulsed Doppler-derived E’ velocity
at the septal corner was 5 m/s (Fig. 3F). Multislice CT
of the heart confirmed thickened pericardium (7-11
mm) and diffuse, extensive fat infiltration of the whole
pericardium, with a density similar to that of fat (Fig. 4).
We measured the volume of the epicardial adipose tis-
sue using 3-mm thick axial slices. We manually traced
the epicardial fat in every slice, working from the aortic
root to the apex. The number of manually traced slices
was 37. The measured volume of epicardial fat in this
patient was 487 mL.

Coronary angiography and left ventriculogram showed
minimal intracoronary stenosis and normal systolic func-
tion, but also showed decreased normal inward systolic
motion of the coronary arteries, caused by interference
from massive surrounding fat tissues. Cardiac catheter-
ization showed diastolic pressure equalization, “dip and
plateau” feature on simultaneous right ventricular and
left ventricular pressure tracings (Fig. 5A), equalization
of right atrium and left ventricular pressures on simul-
taneous right atrial and left ventricular pressure tracings,
and marked x & y descent on right atrial pressure trac-
ings (Fig. 5B). These findings were compatible with con-
strictive pericarditis.

We therefore diagnosed this patient with constrictive
pericarditis that may have been promoted by massive
epicardial fat. We prepared the patient for pericardie-
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Fig. 2. Initial two-dimensional transthoracic echocardiogram in parasternal view (A) and apical four chamber view (B) showed a small
pericardial effusion (arrow), a diffuse and circumferential echogenic mass in the epicardium (arrowhead). Transmitral pulsed-wave Dop-
pler signals (C) showed prolongation of the deceleration time and no significant respiratory variations which were not compatible with
constrictive pericarditis. Ejection fraction of LV was estimated to be 68%. LV: left ventricle, LA: left atrium.



118 Constrictive Pericarditis With Huge Epicardial Fat

| | \i‘."‘l‘l |

\ wm 'Y'Y'V'W

Zsmmls

l |
CARAR AR AR GG e Lk LA
Di UL T

25amen's

_--12.0

50mmi/s 84bpm

Fig. 3. Follow-up two-dimensional transthoramc echocardiogram showed decreased pericardial effusion, pericardial thickening and
adhesion (arrow) (A and B), and inferior vena cava plethora (C). Doppler showed respiratory variations in the transmitral inflow (D) and
hepatic vein reversal (E). On tissue Doppler imaging, the average pulsed Doppler-derived E’ velocity at the septal corner was 5 m/s (F).
The respirometer signal was very poor, and this might have been caused by obesity. I: inspiration, E: expiration.

Fig. 4. Multislice computed tomography of the heart showed thickened pericardium and diffuse, extensive fat infiltration of the whole
pericardium, with a density similar to that of fat (approximately -40 Hounsfield units) (*). A: oblique sagittal section. B: oblique coronal sec-
tion. C: axial section.

ctomy to improve hemodynamics, after consultation with
the department of cardiac surgery. The patient devel-
oped sudden exacerbation of hemodynamic instability
during preparation. Pericardiectomy could not be per-
formed, and the patient expired.

Discussion

Human epicardial adipose tissue is a visceral fat that
secretes proatherogenic, proinflammatory, and proth-

rombotic hormones, cytokines, and chemokines.® Epi-
cardial adipose tissue is also implicated in the pathogen-
esis of coronary atherosclerosis because of its proximity
to the adventitia of the coronary arteries.” Because there
is no fibrous layer to interfere with the diffusion of adi-
pokines and free fatty acids, epicardial fat could influ-
ence coronary atherosclerosis and myocardial function.”
Epicardial fat thickness, measured by echocardiography,
is increased in obesity and metabolic syndrome, and
this may provide additional information for predicting
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Fig. 5. Cardiac catheterization. A: cardiac catheterization on simultaneous RV and LV pressure tracings showed equalization of diastolic
pressure, as well as a “dip and plateau” feature. B: cardiac catheterization on simultaneous RA and LV pressure tracings showed equalization
of RAand LV pressures and marked x & y descent on RA pressure. LV: left ventricle, RA: right atrium, RV: right ventricle.

the extent and activity of coronary artery disease.” In
some patients, a marked increase in epicardial fat may
impair myocardial relaxation and alter ventricular di-
astolic filling.” However, no investigator has ever reported
that epicardial fat can have a constrictive effect on the
heart secondary to its massive volume.

In the current case, massive epicardial fatty accumu-
lation and pericardial effusion were noted at initial TTE.
Despite management over a two-week period, pericardial
thickening and constrictive physiology had developed
by the time of the follow-up echocardiogram. We were
not able to completely assess the cause of pericarditis in
this patient because she expired before pericardiectomy
was performed. Uremia might have been the cause of
pericarditis because there was no evidence of irradiation,
trauma, tuberculosis, or connective tissue disorder, but
there was a history of end-stage renal disease being treat-
ed with dialysis. The chance of developing constrictive
pericarditis following a bout of acute pericarditis is un-
known, but it is undoubtedly extremely low.”

The measurement of epicardial fat volume is fea-
sible using multislice CT. In a study looking at the
measurement of epicardial fat volume using multislice
CT in a series of 151 adults, epicardial fat volume ranged
from 25 mL to 274 mL.'? In the current case, the epi-
cardial volume was 487 mL, which corresponded to a
fat mass of 448 g using a conversion factor of 0.92 (spe-
cific weight of fat). Because of the abnormally increased
mass of epicardial fat, we initially thought of abnormal
pathology, such as cardiac lipomatosis. For the diagnosis
of cardiac lipomatosis, biopsy was required to confirm
true encapsulated neoplasms composed of mature adi-
pose tissue."” Although we could not perform a biopsy,
epicardial fat rather than cardiac lipomatosis was the
proper diagnosis, because the adipose tissues were dis-
tributed diffusely rather than scattered around the heart,
and because there was no evidence of encapsulating
mass on TTE and CT."” In our opinion, the mechanical
effect of the massive epicardial fat played a major role
in the clinical manifestations, even though there was
minimal pericardial change. Hence, it is conceivable

that the unwanted interaction between space-occupying,
massive epicardial fat and pericardial thickening might
restrict the diastolic motion of the heart and induce con-
strictive physiology on TTE.

The diagnosis of constrictive pericarditis remains dif-
ficult to make. Two-dimensional and Doppler echocar-
diography, CT or MRI of the pericardium, and conven-
tional cardiac catheterization are useful in the diagnosis.”
Two-dimensional echocardiography findings include
pericardial thickening, abrupt displacement of the inter-
ventricular septum during early diastole (septal “bounce”),
dilation of the hepatic veins, and plethora of the in-
ferior vena cava. Doppler flow velocity measurements
reveal exaggerated respiratory variation in mitral in-
flow velocity-greater than or equal to a 25% increase in
mitral early inflow (E) velocity-and increased diastolic
flow reversal in the hepatic veins on expiration. In the
current case, two-dimensional echocardiography and
Doppler revealed these findings, suggesting the pres-
ence of constrictive pericarditis. One study using tissue
Doppler echocardiography suggested that an E’ cut-off
value =8 cm/s could distinguish constrictive pericar-
ditis from restrictive cardiomyopathy.m However, an-
other study showed attenuated pulsed-wave Doppler
E’ velocity (<8 cm/s) in 3 of 11 constrictive pericarditis
patients.” In our case, the average pulsed Dopplerder-
ived E’ velocity at the septal corner was 5 cm/s. Although
the E’ velocity was attenuated below 8 cm/s, constrictive
pericarditis could not be ruled out.

Demonstration of a thickened pericardium using CT
is helpful in the diagnosis of constrictive pericarditis.
The thickness of the normal pericardium is less than 2
mm." In our case, CT demonstrated a thickened peri-
cardium (7-11 mm) without calcification, indicating the
presence of acute pericarditis. On cardiac catheterization
in patients with constrictive pericarditis, LV pressure trac-
ing shows a brief, rapid fall in early diastole, followed
by a high early diastolic pressure plateau (“dip-plateau”
or “square-root” sign). Right atrial pressure tracing shows
a preserved x descent and a prominent y descent. Right
atrial, RV diastolic, and pre-a wave LV diastolic pres-
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sures show equalization. In our case, all of these signs
were observed. Recent study has shown that the ratio of
RV to LV systolic area during inspiration and expira-
tion is a reliable catheterization criterion for differen-
tiating constriction from restriction." In this case, we
did not measure the full LV tracing curves and could
not measure the ratio of RV to LV systolic area during
inspiration and expiration, because this concept had
not been reported at that time. In Fig. 5, the +dP/dt
of the RV was significantly decreased. Although this
finding suggested RV dysfunction, the possibility remain-
ed that surrounding massive epicardial fat attached to
the pericardium could interfere with the systolic motion
of the relatively thin-walled RV.

In conclusion, epicardial fat can have a mechanical
influence on the heart, especially in cases of huge epicar-
dial fat volume combined with pathologic conditions
such as pericardial thickening. Constrictive pericarditis
associated with huge epicardial fat volume has not been
described previously in the literature. The current case
broadens the spectrum of potential presentation of epi-
cardial fat.
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