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Objective: Epipericardial fat necrosis (EFN) is an uncom-
mon benign and self-limited condition that leads patients to
the emergency department (ED) owing to the onset of
acute pleuritic chest pain. The aim of this study was to
describe the cases of this disease in our institution and to
illustrate the associated clinical and radiological findings.
Methods: We reviewed 3604 chest scans referred by the
ED fromm November 2011 to July 2013. Patients diagnosed
with epipericardial necrosis had their medical records and
original tomography reports analysed.

Results: Chest pain was the primary complaint in 426
patients; 11 of them had definitive EFN findings charac-
terized by a round soft-tissue attenuation lesion with
a varying degree of strands. All patients presented with

Epipericardial fat necrosis (EFN) is an uncommon benign
condition! first described in 1957 by Jackson et al.> The
disease usually presents as an acute pleuritic chest pain in
previously healthy patients and can mimic acute myocardial
infarction, pulmonary embolism or acute pericarditis.”™

EFN is characterized as a self-limited inflammatory process
occurring inside the epipericardial fat, which is the tissue
that connects the pericardial layer to the anterior thoracic
wall. The aetiology of EFN is still unknown, and the ana-
tomopathological analysis reveals encapsulated fat necrosis,
similar to other analogous conditions such as epiploic
appendagitis and fat necrosis in the omentum or breast.*’

Patients usually present to the emergency department (ED)
with an acute chest pain, lasting from a few hours to a couple
of days.*'® The physical examination is often unremarkable,
but an increased heart rate and diaphoresis may be found.
Previously published case reports and reviews also demon-
strate normal electrocardiograms and blood tests, as well

pleuritic chest pain on the same side as the lesion.
Pericardial thickening, pleural effusion and mild atelecta-
sis were the associated tomography findings. Cardiac
enzyme and D-dimer tests performed during the episode
were normal in all cases. 27% of the cases only were
correctly diagnosed with EFN at the time of presentation.
Conclusion: EFN is a benign inflammatory condition
frequently overlooked in the ED by physicians and
radiologists but is an important factor in the differential
diagnosis of patients with acute chest pain.

Advances in knowledge: The article adds clinically and
radiologically useful information about the condition and
displays the importance of making the correct diagnosis
to avoid unnecessary examinations.

as normal cardiac enzyme levels and negative Coxsackie viral
11-13
panels.

The chest radiograph is non-specific and might reveal an
ill-defined opacity near the cardiophrenic angle on the
side that pain is presenting, with or without concomitant
pleural effusion.>"’

CT is the modality of choice for diagnosing EFN because
this imaging technique reveals the precise location and the
respective fat content. EFN usually presents in CT as a round,
encapsulated, fatty lesion with inflammatory changes such as
dense strands, thickening of the adjacent pericardium or both
(Figure 1a,b). Pleural effusion can also be present at the time
of diagnosis.”' "'

The treatment is conservative, and non-steroidal anti-
inflammatory drugs are usually sufficient to relieve the
symptoms. A follow-up CT scan 4-8 weeks after the episode
is recommended to confirm the expected healing."®
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Figure 1. A 47-year-old female with 5-day right pleuritic chest pain. (@) The axial chest CT scan displays a round soft-tissue
attenuation lesion with fatty centre and peripheral strands inside the right epipericardial fat (arrow), which is strongly suggestive of
epipericardial fat necrosis (EFN). (b) Coronal reformation of the round soft-tissue attenuation lesion suggestive of EFN (straight
arrow). There is notable pericardial thickening (curved arrow).

(a)

Since the first description by Jackson et al,” only 35 cases have
been published in the English literature, and EFN is currently
described as an extremely rare disease.'! However, after a few
EFN cases were diagnosed in our institution,'® we hypothesized
that this condition could be overlooked, or even misdiagnosed,
by emergency physicians and radiologists.

The aim of this study was to report the cases of EFN in our
institution and to describe the associated clinical and radiolog-
ical findings.

METHODS AND MATERIALS

Patients

The present investigation was conducted in a private quaternary
hospital (Hospital Sirio-Libanes, Sdo Paulo, Brazil) and was
approved by the institutional ethics committee. This study ret-
rospectively analysed all 3604 consecutive chest CT scans re-
ferred by the ED from November 2011 to July 2013. The hospital
information system and picture archiving and communication

Figure 2. A 24-year-old male with 3-day left pleuritic chest pain
and epipericardial fat necrosis findings. The axial view of an
enhanced chest CT scan displays a small round soft-tissue
attenuation lesion with mild stranding (arrow) close to the
diaphragmatic pleural surface in the epipericardial fat.

system software (Agfa IMPAX v. 6.3.1 Solution; Agfa Health-
Care, Mortsel, Belgium, 2009) stores all digital imaging data and
associates each study with a brief patient clinical history and the
diagnostic hypothesis for requesting CT.

All images were reviewed by two chest radiologists (2 and
8 years’ experience) who were blinded to the clinical features and
sought for typical EFN findings.” In brief, these findings were
defined as “a round soft-tissue attenuation lesion with a varying
degree of peripheral strands with or without fatty centre located
in the epipericardial fat” (Figures 2 and 3). Decisions concerning
the presence of these findings were reached by consensus. EFN
lesions were also evaluated for the presence or absence of fatty
centre inside the soft-tissue attenuation lesion and stranding to
adjacent fat. Clinical and demographic data of patients with EFN
findings regarding the symptoms and laboratory findings at the

Figure 3. A 40-year-old male with 2-day history of right
pleuritic chest pain. An axial chest CT scan displays a small,
round lesion with a fatty centre surrounded by dense stranding
(arrow), which is another finding strongly suggestive of
epipericardial fat necrosis.
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time of the CT scan, as well as each additional CT finding, were
then recorded.

CT technique

CT scans were obtained using a second-generation dual-source
CT system (SOMATOM® Definition Flash; Siemens Healthcare,
Erlangen, Germany). The acquisition parameters were as fol-
lows: 170-220 mAs; 120kVp; tube rotation time, 0.5s; de-
tector configuration, 128 X 0.6 mm; pitch, 0.12; and field of
view, 400-500 mm. When contrast was required, the timing
was determined with a test bolus consisting of 10-15ml of
iohexol solution (Omnipaque™ 300; GE Healthcare, Mil-
waukee, WI) with an iodine concentration of 300 mgml ™"
injected at a flow rate of 4.0-5.5mls™'. Contrast imaging was
performed with 80-110ml injected at the same flow rate.
Images were reconstructed in axial view using a slice thickness
of 1 mm and an increment of 0.7 mm.

Statistical analysis

Parametric variables are expressed as mean and standard de-
viation. Associated EFN findings were also described according
to clinical and demographic features using measures of central
tendency and dispersion. The statistical analysis was performed
with GraphPad Prism® v. 5.0 for Windows (GraphPad Software,
Inc., San Diego, CA—www.graphpad.com).

RESULTS

Of the 3604 chest CT scans evaluated, 426 (11.8%) were
requested owing to chest pain, and 188 (44.1%) of these cases
were described as pleuritic pain (data regarding the protocols/
pain characteristic are displayed in Figure 4).

There were 264 (61.9%) males and 162 (38.1%) females,
ranging in age from 16 to 92 years (mean, 49.3 = 11.3 years).
Defined imaging criteria for EFN were found in 11 chest CT
scans, and all these patients had pleuritic chest pain recorded in
their medical data from the day of the examination. There were no
cases of EFN in patients without chest pain.

Figure 4. Diagram of the protocols and the patients diagnosed
with epipericardial fat necrosis (EFN) in each protocol group.
ED, emergency department; PE, pulmonary embolism.

3604 chest CT
performed in
ED
|
| | 1
; 582 with
2706 WI'thout it s B 316 PE
contrast protocol
protocol
244 chest pain 11 chest pain 171 chest pain
2 EFN 1 EFN 8 EFN

Table 1. Clinical and demographic features of the epipericardial fat necrosis (EFN) patients
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Features of each EFN lesion were evaluated, and a focal soft-
tissue lesion with a fatty centre inside was observed in five
patients and an entire soft-tissue attenuation was observed in
another six patients. We also observed stranding to the adja-
cent fat in six patients.

The CT findings associated with EFN were focal pericardial
thickening (4 of 11 patients), small pleural effusion (9 of 11
patients) and mild atelectasis of the lung bases (7 of 11 patients).
Among all patients with EFN, there were three females (27%) and
eight males (73%), with a mean age of 45.7 = 14.9 years. Table 1
summarizes the clinical and demographic data of the EFN
patients. Interestingly, in all cases, the chest pain was ipsilateral to
the EFN lesion side found on the chest CT.

9 out of 11 patients with EFN had troponin, creatine kinase
(CK), creatine kinase, muscle and brain (CK-MB) and
D-dimer tests performed. All results were below the cut-off value:
troponin <<0.16 ng ml™!; mean CK, 108 +31Ul"! (normal
range, 18-174 U1 "); mean CK-MB, 1.9 +0.3U1"! (normal
range, <5Ul"'); and mean D-dimer, 348 +76pgl™"
(normal range, <540 pgl™"). Two patients had only cardiac
enzyme tests, two other patients had only D-dimer tests and the
seven remaining patients had both tests.

Regarding individuals with EFN findings, electrocardiography
was performed in six patients, and the only abnormal finding
was left ventricular overload in one previously hypertensive
patient. Echocardiography was performed in four patients and
was unremarkable in all. Two patients also had venous Doppler
ultrasounds requested, which were all negative for deep vein
thrombosis. One patient underwent myocardial perfusion scin-
tigraphy and coronary angiography, which revealed mild ob-
structive atherosclerosis.

When the CT report of each EFN patient was reviewed, we
observed that in three cases only (27%) was the diagnosis cor-
rectly suggested. In another five cases (45%), findings were de-
scribed as “unspecific mediastinal stranding” or “strandings in
the cardiophrenic region”. The remaining four cases had no
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mention of the EFN lesion in the original CT report. Conversely,
all associated findings of pleural effusion and atelectasis were
correctly described.

Four patients were submitted to a CT follow-up scan after the
diagnosis, and all of them revealed healing of the inflammatory
changes, as presented in Figures 5 and 6.

DISCUSSION

The epipericardial or parietal layer of fat tissue is found outside
the visceral pericardium and represents the external surface of
the parietal pericardium, connecting the pericardial layer to the
anterior thoracic wall. The embryologic origin of the epiperi-
cardial layer is from the primitive thoracic mesenchyme, and its
blood supply comes from non-coronary sources, such as the
pericardiophrenic branches of the internal mammary artery.*

The aetiology of EFN remains unknown, but some theories
have been proposed to explain its origin. Acute torsion of
a vascular pedicle is described in some cases, although the
presence of a vascular pedicle has been described in only two
patients who underwent surgery.'' Furthermore, increased
intrathoracic pressure due to heavy lifting or Valsalva’s ma-
noeuvre might trigger rapid changes in capillary pressure,
leading to haemorrhagic necrosis, especially if pre-existing
structural abnormalities of the adipose tissue, such as lipoma,
hamartoma or lipomatosis, are present.'® In all patients who
underwent surgery to exclude malignant processes, the path-
ological findings demonstrated a varying degree of in-
flammatory reactions surrounding a central focus of necrotic
fat cells.*>!"1* Both males and females are affected, and nei-
ther age predilections nor pre-disposing factors have been
described."!

Pineda et al’® described a triad of acute chest pain, dense
stranding of an encapsulated fatty lesion on CT and thickening
of the adjacent pericardium as being highly suggestive of EFN."'
Indeed, the typical CT finding is a lesion of soft-tissue attenu-
ation surrounded by increased attenuation of anterior medias-
tinal paracardiac fat adjacent to the pericardium.’

Figure 5. A 44-year-old male with 3-day left pleuritic chest pain. (a) The axial view of an unenhanced chest CT scan displays a round
soft-tissue attenuation lesion with strands (arrow) in the epipericardial fat and focal pericardial thickening. (b) Axial view of the
chest CT control performed 4 weeks later. The lesion has almost completely resolved, with mild residual focal stranding in the

epipericardial fat (arrow).
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Figure 6. An 80-year-old male with 9-h left pleuritic chest pain. (a) An enhanced chest CT scan displays a soft-tissue attenuation
lesion and stranding in the left epipericardial fat (arrow). (b) The axial chest CT follow-up scan performed 7 weeks later

demonstrates complete resolution of the findings.

This study was the first to evaluate chest CT scans referred by the
ED and consider EFN findings, and it represents the largest
reported series of EFN cases from a single hospital. Although
symptoms and CT findings of EFN are well described in the
literature, there is no description of its true incidence in the
general population. Although we cannot extrapolate our findings
to the true incidence in the ED population, we found a pro-
portion of 2.58% EFN in patients with acute chest pain who
underwent chest CTs during their ED evaluations.

Moreover, we found a high prevalence of non-specific-associated
CT findings (82% had associated pleural effusions, 63% had mild
atelectasis and 36% had pericardial thickening). In all cases, the
chest pain was pleuritic and ipsilateral to the EFN lesions on the
CT scan. An important finding was that EFN is indeed overlooked
in the ED. Of the 11 patients with a CT scan compatible with EFN,
27% only were accurately diagnosed at the first CT report. Fur-
thermore, we analysed further diagnostic tests performed on the
day of the episode. When present, the troponin, D-dimer, elec-
trocardiogram and echocardiogram results were normal.

The first case of EFN with successful conservative management
was published in 2005 by Pineda et al’ and revealed that a CT
follow-up scan is useful to prevent unnecessary surgery and to
confirm the inflammatory nature of the changes. Subsequent
reports also reinforced the same management.”™'” Our study

also supports this theory, as all four of our patients who under-
went a follow-up CT scan after the chest pain episode experienced
healing of their inflammatory changes.

Our study has limitations. Because all cases were retrospectively
assessed, the clinical and laboratory data were not uniformly
available. Furthermore, in most cases, non-contrast scans were
requested by the referring physician. Nevertheless, the use of
contrast appears not to change the final diagnosis. Additionally,
because most cases were originally overlooked, we could only
assess a follow-up CT in 4 of the 11 EFN patients.

In summary, because acute chest pain is an extremely common
symptom seen in the ED and because the differential diagnosis
often includes severe conditions such as pulmonary embolism
or acute coronary syndrome, the identification of EFN is crucial.
The EFN diagnosis ensures not only that there is no other po-
tentially serious condition generating symptoms but also avoids
other unnecessary examinations or invasive diagnostic proce-
dures. We herein demonstrate that EFN is a more prevalent
condition in the ED than previously thought, and the characteristic
CT findings in a setting of acute pleuritic chest pain associated with
normal electrocardiogram, cardiac enzyme and D-dimer tests may
be enough to diagnose this condition, thereby avoiding further
tests. Therefore, knowledge of this condition should be widespread
in medical practice.
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