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Epipericardial fat necrosis (EPFN) is a relatively rare cause of acute chest pain, with only five pedi-
atric cases having been reported in the English-language medical literature to date. EPFN can be
diagnosed based on the clinical symptoms of acute pleuritic chest pain and classic CT features of
typically ovoid fatty lesions surrounded by a rim or capsule in the mediastinal or pericardial areas.
Previous studies have reported that contrast-enhanced MRI can detect typical fat signal changes in
adults with EPFN. We report a pediatric EPFN case diagnosed using gadolinium-enhanced MRI. Thus,
contrast-enhanced MRI may be used to confirm EPFN in the differential diagnoses of the causes of
acute chest pain.

Index terms Fat Necrosis; Pericardium; Magnetic Resonance Imaging
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INTRODUCTION

Epipericardial fat necrosis (EPFN) is an uncommon disease that can cause acute chest pain
that mimics myocardial infarction, gastroesophageal reflux, pulmonary thromboembolism,
and pericarditis in adults (1). EPFN is extremely rare in children, with only five pediatric cas-
es having been reported in the English-language medical literature to date (2-6). EPFN can be
diagnosed via the typical CT features and clinical symptoms of acute pleuritic chest pain.
However, with the advances in imaging techniques, MRI may be confirmative in the diagno-
sis with classic fat signal changes and contrast enhancement imaging as reported in adult
cases (7, 8). To our knowledge, this is the first reported case of EPFN that describes gadolini-

um-enhanced MRI features in the pediatric population.

CASE REPORT

A 12-year-old female patient presented to the emergency department with a 1-day history
of left-sided pleuritic chest pain that worsened upon lying down. The patient had no history
of trauma or fever. During the examination, she appeared uncomfortable, with shallow res-
piration and normal vital signs. Chest auscultation revealed decreased air entry into the left
lung. Laboratory tests revealed slightly elevated erythrocyte sedimentation rate and C-reac-
tive protein levels.

In a chest radiograph in the posteroanterior view, a mass-like form that was slightly more
radiopaque than normal was noted in the left paracardial region. The inner margin of the ra-
diopacity was obscured due to the heart configuration, indicating an extrapulmonary lesion
likely in a pleural or pericardial location (Fig. 1A). Increased retrosternal opacity was also
confirmed at the correlated area in the lateral chest radiograph (Fig. 1A).

A CT scan of the chest revealed a low-attenuated round lesion (mean Hounsfield unit +
standard deviation = -54.8 & 22.3) with thickening of adjacent pericardium and surrounded
by a capsule of high density in the left anterior mediastinum (Fig. 1B). Combined interlobu-
lar septal thickenings of adjacent lung parenchyma were also noted (Fig. 1C). A small amount
of left pleural effusion in the posterior pleural space and compressive basal atelectasis in the
left lower lobe were also visualized. While we suspected EPFN based on the CT findings, we
recommended an MRI examination to rule out other diseases, including systemic lupus ery-
thematosus, which can cause serositis and viral pericarditis or pleuritis.

T2-weighted breath-hold half Fourier single-shot turbo spin-echo (HASTE) images (repeti-
tion time/echo time/flip angle, 450 ms/28 ms/160 degree) revealed a central high-signal lesion
with intermediate-signal peripheral rim in the left anterior mediastinum (Fig. 1D). On the
same T2 sequence, using the fat saturation technique, the signal of the correlated oval-shaped
lesion was suppressed, corresponding to adipose tissue (Fig. 1E). Therefore, we concluded
that there was an encapsulated fatty lesion at the epipericardium. Additionally, the pericardi-
um and the pleura adjacent to the lesion showed a high signal intensity, which suggested in-
flammatory or edematous changes. The epicenter of the inflammation was more likely in the
epipericardial fat than in the pericardium or pleura. It was accompanied by scanty pleural

fluid loculation in the left anterior pleural space and a small volume of pleural effusion in
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Fig. 1. A 12-year-old female patient with epipericardial fat necrosis.

A. PA chest radiograph reveals left paracardial opacity with the inner margin partly obscured by the heart configuration (arrowheads),
suggesting an extrapulmonary lesion likely in a pleural or pericardial location. The lateral chest radiograph shows increased retrosternal
opacity (arrowheads) at the correlated area.

B. Contrast-enhanced axial CT scan in the mediastinal window shows that the retrosternal low-attenuation lesion corresponds to epiperi-
cardial fat (*) surrounded by linear opacities and thick peripheral rim, indicating fibrous septa with pleural thickening and pericardial
thickening (arrowheads).

C. Contrast-enhanced coronal CT scan in the lung window reveals interlobular septal thickening of adjacent epipericardial fat necrosis.

D. T2-weighted axial HASTE MR image shows a high-signal lesion () with peripheral intermediate-signal intensity rim adjacent to the peri-
cardium in the left anterior mediastinum. The high-signal lesion displays the same signal intensity as that of subcutaneous fat, likely sug-
gesting epipericardial fat.

PA = posteroanterior, HASTE = half Fourier single-shot turbo spin-echo

~ \
%ﬁ

the posterior pleural space on the ipsilateral side. T1-weighted three-dimensional (3D) volu-
metric interpolated breath-hold examination (VIBE) fat-suppressed images (3.2 ms/1.2 ms/
9 degree, section thickness: 3 mm) also revealed a suppressed low-signal lesion with an inter-
mediate-signal rim (Fig. 1E). After gadolinium administration, the peripheral rim in the adja-

cent pleura were enhanced, suggesting inflammation. The posterior pleural effusion was not
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Fig. 1. A12-year-old female patient with epipericardial fat necrosis.

E. T2-weighted axial HASTE fat-suppressed image shows a low-signal lesion (*) with a thin high-signal rim adjacent to the pericardium in the
left anterior mediastinum (arrowheads). The low-signal lesion displays the same signal intensity as that of subcutaneous fat, suggesting epiperi-
cardial fat. The pericardium and pleura adjacent to the epipericardial fat have a high signal intensity, indicating edematous changes. Addition-
ally, there is a small volume of pleural effusion in the ipsilateral posterior pleural space (arrow). T1-weighted axial VIBE fat-suppressed images
after Gd administration show enhancements in the rim (arrowheads) adjacent to the pericardium and pleura compared to the pre-contrast im-
age of the same sequence, indicating inflammatory causes. The posterior pleural effusion is not enhanced and is likely to be of a reactive ori-
gin (arrow).

F. One-month follow-up T1-weighted axial VIBE fat-suppressed image after Gd administration reveals markedly atrophic changes in the
epipericardial fat with minimal to no enhancement, indicating the resolution of the lesion.

Gd = gadolinium, HASTE = half Fourier single-shot turbo spin-echo, VIBE = volumetric interpolated breath-hold examination

-—

™ . ‘ S

VIBE+Gd

enhanced, indicating a reactive origin.

Based on these clinical and radiological findings, the patient was tentatively diagnosed
with EPFN. Following treatment with analgesics for one week, the pain gradually decreased
and resolved. After one month, the follow-up chest MRI showed marked resolution of the
EPFN and the adjacent pericardial thickening, thus confirming our diagnosis (Fig. 1F).

This study obtained an Institutional Review Board approval from the institution, and the
need for informed consent was waived (IRB No. GNAH 2021-09-003).

DISCUSSION

EPFN typically presents as acute pleuritic chest pain in otherwise healthy patients (1, 9).
Laboratory data and electrocardiogram findings are often normal. A recent study suggested
that proper reporting of EPFN by radiologists can improve by increasing the awareness of the
disease (10). While the exact incidence is unknown, a retrospective study indicated that 2.15%
of the adult patients who underwent chest CT for acute chest pain were diagnosed with EPFN
(9). Only six pediatric EPFN cases have been reported in the English-language literature to
date (Table 1) (2-6). The most common presentation of pediatric EPFN is acute pleuritic chest
pain with left side dominant. According to 7 cases of pediatric EPFN including our case, all
patients were adolescence.

The exact pathogenesis of EPFN remains unknown. Acute torsion of the epipericardial fat

may be attributed to ischemic necrosis. Thus, highly positioned epipericardial fat could be a
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predisposing factor with a higher probability of acute torsion. It is also possible that increased
thoracic pressure, such as that induced by the Valsalva maneuver, may raise the capillary pres-
sure, leading to hemorrhagic necrosis (1).

Patients do not require surgical intervention, although excisions were performed to rule
out tumorous conditions in the past. The disease has a self-limited course, and treatments
with analgesics for one week are sufficient to relieve the chest pain in most cases. Therefore,
imaging studies are critical to avoid unnecessary invasive treatments.

The chest CT in our patient revealed an encapsulated fatty lesion with inflammatory chang-
es, including dense strands and thickening of the adjacent pericardium, which were compati-
ble with an EPFN diagnosis (1). These findings are similar to those observed in primary epi-
ploic appendagitis in the peritoneal space. The histopathological findings of fibrous septa in
patients with primary epiploic appendagitis correspond to the central linear or dot opacities
in the CT. Similarly, central linear opacities in our CT scan may have corresponded to the his-
topathological findings of fibrous septa in the epipericardial fat. CT on the lung window set-
ting showed subpleural ground glass opacities with interlobular septal thickening, suggest-
ing lymphatic edema due to the inflammatory and edematous changes in the pleura. While we
suggested EPFN based on the CT findings, to rule out other diseases that can cause chest pain,
such as serositis due to systemic lupus erythematosus or viral infection, we recommended an
MRI to confirm EPFN.

The HASTE sequence, a useful breath-hold T2-weighted sequence for the lung parenchyma,
was used to obtain a T2-weighted image. Due to its rapid acquisition, HASTE imaging is rela-
tively insensitive to motion artifacts and may be particularly valuable in patients who are un-
able to hold their breath for longer acquisition periods. We obtained a fat-suppressed HASTE
sequence to evaluate the signal change of epipericardial fat. The loss of signal intensity of the
central lesion (asterisk) was indicated by the fat saturation pulse, suggestive of adipose tissue
(Fig. 1E). The fat-suppressed HASTE sequence is particularly beneficial in diagnosing EPFN,
showing a high signal line along the adjacent pericardium and pleura and the rim of epiperi-
cardial fat, which suggests inflammatory and edematous changes.

We applied the VIBE sequence, which is a modified fast 3D gradient-echo sequence for fur-
ther work-up. The VIBE sequence has been known for high image quality, negligible artifacts,
and good visualization of the lung anatomy. With contrast enhancement, the rim around the
epipericardial fat and the adjacent pericardium and the pleura demonstrated high signal in-
tensities, which may imply inflammatory changes. The enhancement of the central linear
signal intensities inside the lesion on MRI may have corresponded with the fibrous septa in
the epipericardial fat similar to CT. It was likely caused by the presence of vascularized fi-
brous or granulation tissue. Combined posterior costal pleural fluid collection without en-
hancement was considered reactive pleural fluid.

Due to the subtle changes, EPFN may be misinterpreted or overlooked if only a CT scan is
used to make a diagnosis. In these patients, MRI can confirm the fat component accurately
and depict inflammatory and edematous changes around the lesion better with soft-tissue
contrast.

Once fat-containing anterior paracardiac lesion is confirmed, Morgagni hernia or lipoid tu-

mor such as lipoma, thymolipoma or lipoblastoma are also included in differential diagnosis.
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In case of Morgagni hernia, omental fat is herniated along the anterior diaphragmatic defect in
the cardiophrenic angle, which can be differentiated from EPFN on both CT and MRI by recog-
nition of omental vessels accompanying with herniated omentum. Pericardial lipomas are be-
nign lesions with homogeneous fat mass without enhancing component. Thymolipoma is a
rare benign tumor of mediastinum and need surgical resection if compression of the mediasti-
nal structures. Unlike EPFN is usually seen in the healthy pediatric population, thymolipoma
can be associated with other disease, such as myasthesnia gravis, systemic lupus erythemato-
sus, red cell aplasia, hypogammaglobulinemia, graves’ disease and cystic lymphangioma. Lipo-
blastoma, uncommon mesenchymal tumor with slowly growing, shows well-defined predomi-
nantly fatty mass with enhancement which can mimic pediatric EPFN. However, lipoblastoma
usually occurs in early childhood, more than 90% before 3 years old. Besides peripheral rim
enhancement of EPFN on post-gadolinium MRI is helpful specific finding.

In conclusion, contrast-enhanced MRI may be beneficial in diagnosing EPFN, which can be
overlooked when only CT scans are used, and in differentiating EPFN from other causes of

acute chest pain.
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