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Introduction
Necrosis of the adipose tissue surrounding the heart is regarded 
as a rare cause of acute chest pain, but several recent reports 
may indicate that the incidence is higher than previously 
assumed.

Recent literature most often refers to the condition as 
epipericardial fat necrosis (EFN), but it is also known as peri-
cardial fat necrosis and mediastinal fat necrosis.1

There seems to be a common consensus in the medical lit-
erature that the exact prevalence of EFN is unknown and that 
EFN often is under-recognized or misdiagnosed.1,2 Today’s 
understanding of EFN is mostly based on clinical reports con-
taining a single or a limited number of cases. A comprehensive 
search in English-language medical literature from 2016 
yielded only 57 reported cases since the first one in 1957,1 and 
to our knowledge, the only prevalence-estimate is based on 2 
retrospective studies from Brazil demonstrating a prevalence of 
approximately 2% in patients admitted to the emergency 
department (ED) with acute atypical chest pain.3,4 Later, the 
same authors found an increase in presumed EFN diagnosis in 
their own clinic after disseminating knowledge of the condi-
tion and encouraging their radiologists to look for the features 
of EFN in chest computed tomography (CT) scans taken in 
the setting of pleuritic chest pain.5

We searched PubMed, Google Scholar, and the data- 
bases embedded in the publicly funded medical resource 
Helsebiblioteket.no using different combinations of the terms 
fat necrosis, epipericardial, pericardial, mediastinal, echocardi-
ography, ultrasound, and echocardiogram as search phrases and 
identified a limited number of case reports. The diagnosis was 
mainly based on CT scans. Here, we present a case of EFN 

with X-ray, CT, echocardiography, and magnetic resonance 
imaging (MRI).

Case Report
A 22-year-old healthy male was admitted to the ED at 
Nordland Hospital, Bodø, Norway, with left-sided chest pain 
intensifying over the last 2 days. At the time of contact with 
the community emergency primary health system, he felt 
shortness of breath and was not able to inhale properly due to 
pain. He had also noticed an increase in resting heart rate. The 
examining physician found him slightly hypertensive, tachy-
cardic, and tachypnoeic with possibly diminished breath 
sounds at the affected left side. Point-of-care C-reactive pro-
tein (CRP) was 23 mg/L (ref. <5) and an electrocardiogram 
(ECG) showed sinus rhythm 92 beats per minute, Q-wave in 
aVF, V3-V6, and peaked T-waves in V2-V6. The patient was 
referred to a chest X-ray and admitted for further assessment 
at our ED. The primary suspicion of the referring doctor was 
pneumothorax.

Upon arrival at hospital, the pain was described as constant 
‘stinging’, 7 to 8 on visual analogue 1 to 10 scale (VAS) and 
worsened severely when laying down and with inspiration, 
movements which also made the pain radiate to the left shoul-
der. Apart from this, he did not feel ill, had no cough, fever, or 
other symptoms. Clinical assessment was normal, and vital 
measurements (virtually identical to those reported from the 
referring doctor) are shown in Table 1. CRP and D-dimer were 
elevated, and venous blood gas revealed a mild, compensated 
respiratory acidosis as shown in Table 2.

Chest X-ray showed no pneumothorax but a small amount 
of pleural effusion in the left hemithorax and a subtle 
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ill-defined opacity in the left upper lobe anterior to the heart 
resulting in loss of the left heart contour on the postero-ante-
rior view (so-called silhouette sign) (Figure 1).

To rule out pulmonary embolism, a chest CT scan was per-
formed. Pulmonary angiogram showed no evidence of embo-
lism, but a focal inflammatory stranding in a pericardial fat 
layer lateral to the apex of the left ventricle. The inflammation 
surrounded an ovoid-shaped structure of fat density with strik-
ing resemblance to the findings in epiploic appendagitis, a sub-
group of intraperitoneal focal fat infarctions.

The finding was accompanied by slight thickening of the 
adjacent pericardium as well as reactive changes in neighbour-
ing lung parenchyma in terms of a subsegmental atelectasis in 
lingula and basal parts of the left lung and a small amount of 
pleural effusion (Figure 2).

The radiological findings were consistent with EFN with 
associated thickening of the adjacent pericardium and associ-
ated pleural effusion and atelectasis. Pericarditis was one of the 
major differentials who should be considered in this situation. 
The nonspecific X-ray findings did not change the probability 
regarding pericarditis. However, on the CT exam, one would 
expect some grade of pericardial effusion and global thicken-
ing, or at least more pronounced thickening of pericardium 
compared to focal changes seen here. EFN was rated as the 
most probable diagnosis as the CT appearance in total was so 
typical and almost pathognomonic for this condition.

A transthoracic echocardiography (TTE) showed a 
hypoechogenic area located in front of the left ventricle and 
possible highly echogenic adjacent pericardium covering the 
free wall of the left ventricle (Figure 3). There were no other 
obvious pathological findings. The patient improved rapidly 
and was discharged from hospital with ibuprofen as needed.

Heart MRI scan performed 3 weeks later showed a normal 
heart with neither evidence of oedema in the surrounding fat 
layers, nor pericardial or pleural effusion, just slightly aggravated 

Table 1. Vital measurements.

Blood pressure 159/92

Heart rate, per minute 102

Respiratory frequency, per minute 20

Temperature, °C (ear) 36.6

Peripheral saturation % (without O2) 97

Table 2. Venous blood sample.

TnI < 10 (<10)

TnI hs < 3 (<47)

NT-proBNP 35 ng/l (<85)

CRP 31 mg/L (<5)

D-dimer 0,8 mg/L (<0.5 mg/L)

pH 7.40 (7.35-7.45)

pCO2 6.52 kPa (4.70-6.00)

HCO3
−  30.3 mmol/L (21.0-27.0)

BE 5.4 (−3 to 3)

Lactate 0.7 mmol/L (0.5-2.2)

Abbreviation: CRP, C-reactive protein.

Figure 1. Opacity in basal part of left lung (black arrow) resulting in diminished left heart border and small amount of pleural effusion (white arrow) (A). 

Same opacity in sagittal view of chest (B).
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small vessels in the epicardial fat at the left pericardio-costal 
angle as the only remnant of inflammation (Figure 4).

Discussion
Our case illustrates an archetypical example of EFN.

Presentation is usually left-sided pleuritic chest pain of sud-
den onset in a healthy person with no obvious triggering event. 
No age or gender predilection is known to exist.3

Tachycardia, tachypnoea, and diaphoresis may be present, 
and in some cases, the pain radiates to left shoulder, neck, or 
back.

Differential diagnoses include pulmonary embolism, pneu-
mothorax, pericarditis, and acute coronary syndrome. In most 
cases, acute pericarditis will be the most relevant differential 
diagnosis as clinical presentation can be similar to EFN and 
neither blood tests nor ECG can definitely distinguish between 
them.

Slightly elevated D-dimer, CRP, and/or white blood cell 
count is relatively common in EFN,2,6-10 which also is true for 
most of its differentials. Echocardiogram is usually normal, but 
nonspecific ECG changes such as ST-T wave abnormalities 
are reported.11 In contrast, in patients with acute pericarditis, 
typical ECG findings are present in approximately 60% of the 
cases.12

In terms of nonclassical histories, initial presentations with 
syncope, haemoptysis, and shock-requiring vasopressors have 
been described.11 A pericardial friction rub and chest wall ten-
derness can be present.11 A positive ventilation-perfusion scin-
tigraphy13 has also been reported.

Low specificity of symptoms, clinical findings, and blood 
tests14 makes diagnostic imaging essential.

Chest X-ray is often normal or reveals only a small pleural 
effusion.2,15,16 A unspecific opacity near the cardiac silhouette, 
often with ipsilateral pleural effusion, can be seen in later stages 

Figure 2. Chest CT scan in axial view with inflammatory stranding around an ovoid structure of fat density (circle), atelectasis in an adjacent part of the 

left lung and a small amount of left-sided pleural effusion (arrow) (A). Same ovoid structure seen in axial lung window (B) and in coronal views as well (C 

and D). CT indicates computed tomography.
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of inflammation.16 Differential diagnoses on X-ray include 
paracardiac fat pad, pericardial cysts, and mediastinal or pul-
monary neoplasm.13

A CT-scan has become the key modality in diagnosing 
EFN. A clear-cut diagnosis is attainable in most cases as EFN 
has the quite characteristic appearance of a focal fatty necrosis 
in the mediastinal paracardiac region, featured as an ovoid, 
encapsulated fatty mass with varying degrees of stranding in 
surrounding tissue. Such radiological features associated with 

acute chest pain are highly indicative of EFN.3,17 A diagnostic 
triad consisting of this encapsulated fatty lesion with dense 
strands, pericardial thickening, and chest pain was postulated 
in 200417 and has later been proven valid.3,4

Diagnosis can be challenging if radiological features are 
misinterpreted or missed due to subtle forms of inflamma-
tion18,19 or when presentation is atypical. Furthermore, CT 
cannot always distinguish between benign and malignant fatty 
tumours.16,19 In these cases, contrast-enhanced MRI will better 

Figure 3. Parasternal long axis demonstrating highly echogenic pericardium covering the inferolateral wall of the left ventricle (whole arrow) and a 

hypoechogenic area in front of it (dotted arrow) (A). Parasternal short axis showing the same features as long axis (B). Apical 4-chamber view showing 

highly echogenic pericardium covering the lateral wall of left ventricle (C).

Figure 4. Follow-up study with cardiac MRI 3 weeks after the initial presentation showed slightly coarse pattern of the fat tissue. Shown are coronal (A) 

and axial (B) T2 views. MRI indicates magnetic resonance imaging.
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demonstrate the presence of inflammation and help rule out 
malignancies.18,19 As for CT, MRI findings will vary in correla-
tion with the stages of fat necrosis.18,19

Recommendations for treatment and follow-up include a 
shorter period of nonsteroidal anti-inflammatory drugs 
(NSAIDs)3,10,14,20 and a follow-up CT scan in 4 to 8 weeks to 
confirm healing and definitely exclude malignancies.3,9 Most 
patients are pain free within the first week1,14,17,21 and serial 
CT has shown partial or full resolution after 2 to 
12 weeks.8,9,11,22,23 Relapses are sometimes seen,17,19,21,22 but 
reports of these are rare and prognosis is usually very good. 
Surgery may still be indicated in rare cases if diagnostic uncer-
tainties remain or for treatment of persisting, intractable 
pain.1,13,17,20

The anatomical substrate for EFN is the epipericardial fat 
pad abutting the cardiophrenic space (eg, the parietal pericar-
dium, the anterior wall of thorax, and the diaphragm).4 
Epicardial fat thickness can be evaluated with echocardiogra-
phy, where the epicardial fat is identified as the echo-free space 
between the outer wall of the myocardium and the visceral 
layer of pericardium and its thickness is measured perpendicu-
larly on the free wall of the right ventricle at end-systole in 3 
cardiac cycles.24

Two different CT-patterns of EFN have been identified, 
the most eye-catching being the ovoid fat-lesion with dense 
stranding (as demonstrated in our case) and the more common 
the mixed fat-soft tissue mass with little stranding.4 In addi-
tion, 3 different locations for the necrotic mass to appear in the 
cardiophrenic space is reported; in the diaphragmatic fat, in the 
precordial fat or adherent to the chest wall.4 Pain is always ipsi-
lateral to the lesion.3 EFN predominantly occurs in the left 
hemithorax,15,17,18,25 although right-sided cases have also been 
reported.3,11,14,15,20 Small atelectasis and plural lesions can be 
seen.3,21,26

The aetiology of EFN remains unknown, but it is believed 
to represent the same entity as the more common various types 
of intraperitoneal focal fatty necrosis (epiploic appendagitis 
and omental infarction), fat necrosis in the breast and in subcu-
taneous tissue as both pathological traits and CT-findings are 
similar.1,7,17 Major working theories of EFN are necrosis 
trigged by a Valsalva manoeuvre, torsion of a vascularized fat 
appendage, or pre-existing abnormalities (lipoma and hamar-
toma).11,13,21 The latter have been seen in some patients under-
going surgery.1,16,20 Obesity will generally increase the volume 
of epipericardial fat and was originally suggested as a predis-
posing factor for EFN. So far, no clear correlation has been 
observed and the theory is weakened.1,13,21

A Valsalva manoeuvre during straining or heavy lifting will 
cause increased intrathoracic pressure and rapid changes in 
intravascular capillary pressure which hypothetically can induce 
diffuse bleeding with subsequent haemorrhagic necrosis in 
loosely attached adipose tissue.1,13,16,20 There are no indications 
that physical activity per se may trigger or cause EFN, but this 
topic is yet to be explored.

In the few cases performed, TTE in EFN are reported as 
normal, despite a positive chest CT.3,6,9,10,22 It has been sug-
gested that failure to identify the epipericardial fat pad necrosis 
in EFN might be due to lung artefacts or the patient being 
unable to position himself optimally for the examination due to 
pain.6 An exception was a report where both transthoracic and 
transoesophageal echocardiography revealed a paracardiac 
mass with a calcified rim, suggestive of chronic EFN.27

In the EDs, point-of-care ultrasound (POCUS) is rising as 
a clinical tool allowing immediate patient-care decisions, often 
using a linear probe assessing symptoms from the chest. Chest 
wall sonography in the emergency setting of chest pain after 
ruling out myocardial infarction has been reported.26 Here, the 
researchers found particular sonographic findings in 4 patients, 
consisting of hyperechoic nodules in the epipericardial fat sur-
rounded by a hypoechoic halo and increased echogenicity of 
adjacent adipose tissue. Findings were consistent with EFN on 
CT and sonographically like other forms of fatty necrosis. As 
POCUS is an emerging field in medicine and recently included 
in the Norwegian residence programme, we believe that cases 
of EFN will be incidentally detected by chest wall ultrasound 
in the EDs and could result in more ultrasound-based findings 
positive for EFN, as shown in our patient.

No age predilection is known to exist, but the typical patient 
has so far been characterized as middle-aged with presentation 
at 43 to 50 years.3,4,11,14,16 The latest articles in our search (2016-
2019) reported in sum slightly younger patients2,9,10,22,23,25,26,28,29 
resulting in a mean age of 39.4 years. Lately, reports of EFN in 
the paediatric population have also emerged.6,30,31

Regarding prevalence, to our knowledge, only 2 Brazilian 
studies have addressed this question thoroughly. The first 
study was performed in 2014, with an even more detailed fol-
low-up in 2016.3,4 In sum, more than 11 000 chest CT scans 
taken in the researchers ED were retrospectively reviewed 
having EFN in mind.3-5 Around 426 and 926 scans were taken 
in the setting of acute atypical chest pain in 2014 and 2016, 
respectively. Among these, 11 and 20 scans were found posi-
tive for EFN, yielding an EFN-prevalence of 2.58% and 
2.15%. No case of EFN was found in scans taken without 
record of pain, and every diagnosed case suffered from pleu-
ritic pain. In the 2014 material, only 3 patients (27%) were 
diagnosed correctly with EFN. After an educational interven-
tion among their radiologists, the authors found the number 
of EFN cases more than doubled.5

These results caused the authors to conclude that EFN is an 
underdiagnosed and overlooked condition in the EDs owing to 
unfamiliarity of the diagnosis amid physicians and radiologists.

Conclusions
The purpose of our case report is to highlight the diagnosis of 
EFN, as this is probably overlooked among emergency physi-
cians. Our patient demonstrates every clinico-radiological clas-
sical trait of EFN and is a good example for educational 
purposes.
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We also report a positive echocardiography, which is not 
described in acute EFN earlier. It is important to recognize the 
sonographic features to give the correct patient care.

Our literature search indicates that a number of patients 
with EFN are undiagnosed if further CT evaluation is not per-
formed if serious causes of chest pain are ruled out. It also 
leaves the impression that recent case reports more often 
involve younger patients, including children.
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