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Abstract:

Objective Epipericardial fat necrosis (EFN) has been considered to be a rare cause of acute chest pain, and
especially important for emergency physicians. Chest computed tomography (CT) is often used for the diag-
nosis of EFN after excluding life-threatening states, such as acute coronary syndrome and pulmonary embo-
lism. While the proportion of EFN patients who underwent chest CT in emergency departments is being
clarified, little is still known about other departments in Japan. To investigate the proportion of EFN patients
who underwent chest CT for acute chest pain in various departments.

Methods Chest CT performed from January 2015 to July 2020 in Asahikawa Medical University Hospital
in Japan was retrospectively analyzed in this study. All images were reviewed by two radiologists.

Results There were 373 outpatients identified by a search using the word ‘chest pain’ who underwent chest
CT. Eight patients satisfying the imaging criteria were diagnosed with EFN. The proportions of patients diag-
nosed with EFN were 10.7%, 4.8%, 2.8%, 0.9% and 0% in the departments of general medicine, cardiovas-
cular surgery, emergency medicine, cardiovascular internal medicine and respiratory medicine, respectively.
Only 12.5% of the patients were correctly diagnosed with EFN, and the other patients were treated for mus-
culoskeletal symptoms, acute pericarditis or hypochondriasis.

Conclusion EFN is not rare and is often overlooked in various departments. All physicians as well as emer-
gency physicians should consider the possibility of EFN as the cause of pleuritic chest pain.
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ile vessel due to increased pressure caused by Valsalva’s ma-

Introduction

Epipericardial fat necrosis (EFN) is thought to be a very
rare cause of chest pain. The first case of EFN was reported
in 1957 by Jackson et al. (1) and to our knowledge, about
50 cases have been reported around the world.

Until early 2005, surgical removal was a common treat-
ment, but it is now recommended that patients be followed
without any invasive procedure, as EFN has a benign, self-
limiting nature (2). Non-steroidal anti-inflammatory drugs
are often used for the treatment of symptoms. Although the
precise mechanisms remain unknown, bleeding from a frag-

neuver, acute torsion of fat pedicle and structural anomalies
of tissue, such as lipoma, may be involved in the pathogene-
sis of EFN (3).

Chest computed tomography (CT) should be performed
for the diagnosis of EFN after life-threatening states, such as
acute coronary syndrome and pulmonary embolism, have
been excluded. The typical CT finding of EFN is a round,
soft-tissue attenuation lesion with varying degrees of periph-
eral strands with or without a fatty center located in the
epipericardial fat (4). Follow-up imaging after a few months
is needed to exclude neoplastic diseases. With the develop-
ment of image diagnostic technology, many cases of EFN
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Figure 1.

Chest CT diagnosed as EFN (patient No. 7). A: Chest CT shows an increased CT value of

the epipericardial fat (red arrow) at the left cardiophrenic angle. B: Follow-up chest CT after two

months showed drastic resolution in the necrotic area.

have recently been reported by radiologists. The number of
case reports in the field of emergency medicine has also re-
cently been increasing because most patients with EFN visit
an emergency department first (5). However, EFN is still not
widely recognized and may therefore be frequently over-
looked.

We herein report the proportion of EFN patients who un-
derwent chest CT for acute chest pain in various depart-
ments to promote more awareness of the possibility of EFN
in daily medical practice.

Materials and Methods

The present investigation was approved by the institu-
tional ethics committee. Informed consent was obtained in
the form of opt-out on a dedicated website. Instances of
chest CT performed from January 2015 to July 2020 at Asa-
hikawa Medical University Hospital, Japan were retrospec-
tively analyzed in this study. All images were reviewed by
two radiologists who were blinded to the clinical features.

Lesions characterized as an ovoid lesion with total fat at-
tenuation surrounded by intense stranding or an ovoid lesion
with mixed fat-soft tissue attenuation with little stranding (6)
(Fig. 1A) were diagnosed as EFN. Laboratory and physi-
ological data, including data for white blood cell (WBC),
creatine kinase (CK), CK-muscle brain (CK-MB), C-reactive
protein (CRP), D-dimer and electrocardiograph (ECG), were
obtained. Information on the departments the patients first
visited (general medicine, cardiovascular surgery, cardiovas-
cular internal medicine, respiratory medicine or emergency
medicine) was also obtained.

Results

There were 373 outpatients (192 men and 181 women)
identified by a search using the word ‘chest pain’ who un-
derwent chest CT during the period from January 2015 to
July 2020. The mean age of the patients was 63.7+20.9

years old. Eight outpatients (4 men and 4 women) satisfying
the imaging criteria were diagnosed with EFN. EFN tended
to occur in young men, while it occurred at various ages in
women (Table). EFN findings on CT performed for chest
pain were detected in 4.8%, 2.8%, 0.9% and 0% of outpa-
tients in the departments of cardiovascular surgery, emer-
gency medicine, cardiovascular internal medicine and respi-
ratory medicine, respectively, and there were EFN findings
in 10.7% of outpatients in the Department of General Medi-
cine (Fig. 2). As shown in Table, only 1 (12.5%) of the 8
patients was correctly diagnosed, and the other patients were
diagnosed with musculoskeletal system pain (Patients 2, 4, 6
and 8), acute pericarditis (Patients 3 and 5) and hypochon-
driasis (Patient 1). All patients except for Patient 1 com-
plained of pleuritic pain. Patient 1 had been suffering from
dementia. Five of the eight patients showed inflammatory
reactions on laboratory data. Elevation of D-dimer levels
was observed in 57% of the patients. Although 25% of the
patients showed a slight elevation of CK, the values of CK-
MB were within the normal range in all patients. One pa-
tient showed ST-T elevation on an ECG but returned to a
normal state after one month. Follow-up CT was performed
in three patients. All of those patients showed the drastic
resolution of the necrotic area, as shown in Fig. 1B.

Discussion

This study was carried out to determine the clinical char-
acteristic of EFN and to clarify the departments that EFN
patients visited first and the frequency of misdiagnoses. The
incidence of EFN in patients in whom chest CT was per-
formed for chest pain in the emergency department was
2.8%, which is similar to that reported by Giassi et al. (4).
While there were EFN findings on CT performed for chest
pain in 4.8%, 0.9%, 0% and 0% of outpatients in the depart-
ments of cardiovascular surgery, cardiovascular internal
medicine, respiratory medicine and other departments, re-
spectively, there were EFN findings in 11% of outpatients
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Table. Clinical and Laboratory Data of Patients with Epipericardial Fat Necrosis.
CK- .
Case Gender Age Departmentof Sympton Pain  Clinical course WBC CRP CK D-dimer ECG Diaenosis
No. (F/M) (years) firstcontact duration (/uL) (mg/dL) (U/L) (UIL) (ug/mL) g
Normal 3,500- 0.10< 24- 12< 0-0.50
8,500 170
1 F 87 Emergency 1.5h  Unknown No treatment 5,840 61 3 1.61 None Hypochondriasis
department Recurrent ~ Unknown
course
2 F 31 Cardiovascular Unknown Pleuritic No treatment 8,5207 0.10< 49 0.50<  None Intercostal pain
internal Recurrent ~ Unknown
medicine course
3 F 53 Emergency 4h Pleuritic NSAIDs 9,4701 1.737 58 2 0.771 None Acute
department Recurrent Improvement pericarditis
4 M 16 General 5days Pleuritic No treatment 6,100 0.10< 2351 3 0.581 None Costal cartilage
medicine Recurrent Improvement pain
5 M 25 General 5days Pleuritic  Aspirinand 8,78017 13.71 23 1 1.17 ST Acute
medicine Recurrent  colchicine elevation  pericarditis
Improvement
6 M 17  Cardiovascular 2 days Pleuritic Acetaminophen 5,420 1.697 2011 11 0.50<  None Costal cartilage
surgery Recurrent ~ Unknown pain
course
7 F 30 General 24 h Pleuritic NSAIDs 7,930 0.10< 54 1 None EFN
medicine Recurrent Improvement
8 M 22 Emergency 8h Pleuritic NSAIDs 8,9401 0.1 17 5<  0.50< None  Costal cartilage
department Recurrent Improvement pain

WBC: white blood cell, CRP: c-reactive protein, CK: creatine phosphokinase, CK-MB: creatine phosphokinase muscle brain type, ECG: electrocardiogram,
EFN: epipericardial fat necrosiss, NSAID: non steroidal anti-inflammatory drug
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Figure 2. The number of patients diagnosed with epipericardial fat necrosis in each department.
Eight outpatients satisfying the imaging criteria were diagnosed with EFN. EFN findings were shown
in three, three, one, one and no outpatients in the departments of general medicine, emergency medi-
cine, cardiovascular internal medicine, cardiovascular surgery and respiratory medicine, respective-

ly.

who visited the Department of General Medicine (Fig. 2),
which is much higher than that expected. It is notable that
not all of the EFN patients complained of severe acute chest
pain, that patients with pain of a manageable level tended to
visit various departments and that only 35% of EFN patients
visited the emergency department first. To our knowledge,
this is the first study to evaluate the clinical characteristics
of EFN patients with a focus on various departments in ad-
dition to the emergency department.

With regard to the age or sex of EFN patients, Giassi et
al. reported their findings from an emergency department in
Brasil. According to their report, 8 out of 11 EFN cases
were men, and the age in 6 of those 8 men was 40-49 years

old. The remained 2 men were 24 and 80 years old. In con-
trast, 3 cases in women were reported (23, 52 and 59 years
old). The present study in Japan reported 4 men out of 8
EFN cases, with ages of 16, 17, 22 and 25 years old, sug-
gesting EFN tends to be observed at much younger ages in
men than in women. Thus, the age and sex distributions of
EFN in this study were quite different from the findings in
Brasil. This difference may be associated with race. To
strengthen the limited information and further clarify the
epidemiology of EFN in Japan, a large-scale study should
be performed.

The values of laboratory tests are usually normal, but in-
creases in the levels of D-dimer, CRP and/or WBC count
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are often found in EFN patients (7), as was seen in our pa-
tients. ECG findings are also usually normal, but non-
specific ST-T wave changes have been reported (3), as were
found in Patient 5 in our study.

The overlooked cases in our study were diagnosed with
musculoskeletal symptoms, acute pericarditis or hypochon-
driasis, and only one case was diagnosed correctly due to
the radiologist’s comments. These results suggest that EFN
is often overlooked, and there is a need for more awareness
of the possibility of EFN in daily medical practice. Giassi et
al. showed that disseminating knowledge on the clinical en-
tity was able to increase the rate of EFN diagnoses (8).

Several limitations associated with the present study war-
rant mention. Because most cases were overlooked, we were
only able to check follow-up CT findings in three of the
eight EFN patients. Not all of the values of tests were ob-
tained, since this study was a retrospective study. To
strengthen the limited information and further clarify the
epidemiology of EFN in Japan, a large-scale study should
be performed. Accumulating evidence has shown that artifi-
cial intelligence (AI) may have marked power for diagnos-
ing issues based on clinical imaging (9, 10). We are looking
forward to increasing the accuracy of EFN diagnoses using
Al-assisted CT in the clinical setting in near future.

Conclusion

EFN is not very rare and is often overlooked in various
departments. Therefore, all physicians as well as emergency
physicians should consider the possibility of EFN as the
cause of acute pleuritic chest pain.
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