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Multimodality Imaging in Endomyocardial
Fibrosis: An Unusual Etiology of Heart Failure

Carlos Velandia-Carrillo, MD, and Jose F. Zuluaga, MD, Bogot�a, Colombia
INTRODUCTION

Endomyocardial fibrosis (EMF) is a condition that was first reported in
1948 in Africa,1 and its geographical distribution is strongly related to
socioeconomic, cultural, and environmental status. More than half of
the cases are reported in countries in sub-Saharan Africa2; however,
this condition has been described in various parts of the world. The
associated factors have been previously described and include malnu-
trition, parasitic infection, noninfectious systemic diseases, and genetic
conditions.3

The presence of fibrotic thickening of the endocardium secondary
to inflammation generates functional alterations, which are detected
by noninvasive methods such as echocardiography,4 with character-
istic findings of a restrictive syndrome and an alteration of the ventric-
ular chamber in the presence of dilated atria.5 We describe the case of
a patient with decompensated heart failure and imaging findings
consistent with EMF.

CASE PRESENTATION

An 85-year-old female patient with chronic obstructive pulmonary
disease associated with biomass smoke exposure, diabetes mellitus
diagnosed 6 years ago, allergy to iodinated contrast media, coronary
artery disease that started 15 years ago, and stent implantation in
the right coronary artery experienced progressive deterioration of
heart failure functional class for the past 5 years. She was in outpatient
management with carvedilol 12.5 mg every 12 hours, enalapril 5 mg
every 12 hours, and atorvastatin 40 mg/day.

She presented with an exacerbation of her symptoms for 6 days,
consisting of dyspnea at rest and edema in the lower limbs, which
were classified as symptoms of decompensated heart failure.
Electrocardiography showed normal sinus rhythm and QRS duration
with repolarization abnormalities in the inferior-lateral leads.
Complete hematology studies and biochemical tests were carried
out without significant alterations. Additionally, cardiac images were
taken, with transthoracic echocardiogram showing the presence of se-
vere left atrial enlargement (volume indexed, 69 mL/m2) and right
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atrium enlargement (volume indexed, 46 mL/m2) with obliteration
of the apex by hyperrefringent calcified plaques (Video 1).

Regarding the functional evaluation, the findings were diastolic
dysfunction with a restrictive pattern (Figure 1), moderate mitral
regurgitation, and moderate decrease in left ventricular ejection frac-
tion (31%) in relation to an important segmental alteration at the level
of the apex in the evaluation of longitudinal strain (Figure 2).

With these findings, a clinical diagnosis of idiopathic EMFwasmade
because of the presence of three major and two minor criteria, with a
score of 13 that classified it as moderate disease. This diagnosis was
complemented with cardiac magnetic resonance imaging showing
biatrial dilatation, mild tricuspid insufficiency with 15% regurgitant
fraction, trivial mitral regurgitation with 2% regurgitant fraction, min-
imal pericardial effusion predominantly posterior without hemody-
namic impact, and compromised biventricular function and apical
obliteration visualized in the steady-state free precession (SSFP) cine
sequences in the different views (Videos 2 and 3). Furthermore,
extensive subendocardial late gadolinium enhancement was
observed, mainly apical-septal and in the three segments of the lateral
wall of the left ventricle; the transmural index was <25%, and a
thrombus in the apex was visualized. Extensive subendocardial late
gadolinium enhancement was also observed in the three segments
of the free wall of the right ventricle. These findings were observed
in late enhancement sequences without compromise in the intramyo-
cardial and subepicardial regions (Figure 3).

Pharmacological compensation for heart failure was continued,
and parasitic infection and systemic or hematological disease was
ruled out. The patient did not accept a surgical intervention because
of her high surgical risk. After adequate improvement, she was dis-
charged with outpatient follow-up in the heart failure clinic; however,
6 months later, the patient died due to respiratory complications
associated with severe acute respiratory syndrome coronavirus-2
infection.
Figure 1 Diastolic evaluation study with evidence of a restrictive
pattern; E/A ratio = 3.4.
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VIDEO HIGHLIGHTS

Video 1: Transthoracic echocardiogram four-chamber apical

window showing the presence of a hyperrefringent image in the

distal two-thirds of the left ventricle, with obliteration of the

apex.

Video 2: Cardiac nuclear magnetic resonance, SSFP cine se-

quences in four-chamber view showing biatrial dilation, mild

tricuspid insufficiency, trivial mitral regurgitation, minimal peri-

cardial effusion, and mild compromised biventricular function

(44% of left ventricular ejection fraction and 45% of right ven-

tricular ejection fraction).

Video 3: Cardiac nuclear magnetic resonance, SSFP cine se-

quences in two-chamber views showing left atrial dilation, mild

compromised left ventricular function, and apical obliteration.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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DISCUSSION

Endomyocardial fibrosis is a rare etiology of heart failure, and the
different prevalence worldwide indicates a greater prevalence in
African countries, such as southern Nigeria and the coast of
Mozambique, and in Asia, in states such as Kerala in India, reaching
a prevalence of up to 15%-20%.6 However, there have been sporadic
reports in Latin America in patients with cardiovascular disease.7

Despite the absence of population-based studies, the global preva-
lence suggests a global decrease in EMF; however, changes in inci-
dence or prevalence cannot be supported because there is a lack of
studies on the subject.2
Figure 2 Four-chamber apical longitudinal strain study shows a func
the apical segments, more evident in the curved anatomic M mode
The theories of etiopathogenesis involve eosinophilia associated
with infectious parasitic diseases as triggers to the immune response,
which stand out in the early phases of the disease. However, nutri-
tional factors have generated hypotheses related to a diet rich in cas-
sava and low consumption of proteins in patients with genetic
susceptibility.3

It seems that intercurrent episodes of inflammation and hypereosi-
nophilia are independent risk factors for physiopathology and natural
history during the early phases of EMF.3 However, the need to
combine several causal pathways independent of the role of eosino-
phils has been suggested, such as chronic inflammation triggered by
infections in patients with genetic predisposition, systemic changes
in patients with hematological diseases, or the presence of paraneo-
plastic syndromes.8 The three phases of this disease have been previ-
ously described: the first is characterized by necrosis and acute carditis,
which is usually difficult to diagnose, followed by a subacute phase
that predisposes patients to the formation of thrombi in the compro-
mised endocardium, and finally the fibrosis phase, which is character-
ized by progressive endocardial scarring, resulting in a restrictive
pattern with atrioventricular dysfunction and valvular dysfunction.9

In the chronic phase, biventricular involvement is the most common
presentation, occurring in up to 55% of patients, followed by the iso-
lated form with involvement of the right side of the heart or, in rare
cases, only the left side of the heart. Atrial fibrillation occurs in more
than 30% of cases as do conduction disorders, such as atrioventricular
blocks or intraventricular conduction disorders.3

Echocardiography is necessary for the diagnosis of EMF. The find-
ings include the presence of areas of fibrosis at the endocardial level
with subsequent formation of calcium plaques with obliteration of
the apex, a restrictive diastolic pattern as a result of fibrosis, biatrial
enlargement, dilation of the inferior vena cava, pericardial effusion,
and, in very advanced cases, fibrosis that can spread to the myocar-
dium and atria. The functional changes include the restriction of the
movement of the posterior mitral valve and severe regurgitation.10
tional compromise of –7.5% and a predominant compromise in
with a severe compromise of the apical segments.

http://www.cvcasejournal.com


Figure 3 (A) Cardiac magnetic resonance imaging, four-chamber image showing biatrial dilatation and the presence of severe sub-
endocardial fibrosis (yellow arrows) in the late gadolinium enhancement sequences. (B) Two-chamber image showing left atrial dila-
tation and the presence of subendocardial fibrosis (yellow arrows) in the late gadolinium enhancement sequences and small
hypointense lesions (red arrow) consistent with a thrombus at the apex.

Table 1 Criteria for diagnosis and assessment of the severity
of EMF*

Criterion Score

Major criteria:

Endomyocardial plaques >2 mm in thickness 2

Thin (#1 mm) endomyocardial patches affecting

more than one ventricular wall

3

Obliteration of the right ventricular or left

ventricular apex

4

Thrombi or spontaneous contrast without severe

ventricular dysfunction

4

Retraction of the right ventricular apex (right
ventricular apical notch)

4

Atrioventricular valve dysfunction, which is due to

adhesion of the valvular apparatus to the

ventricular wall

1-4†

Minor criteria:

Thin endomyocardial patches localized to one

ventricular wall

1

Restrictive flow pattern across mitral or tricuspid
valves

2

Pulmonary valve diastolic opening 2

Diffuse thickening of the anterior mitral leaflet 1

Enlarged atrium with normal-size ventricle 2

M movement of the interventricular septum and

flat posterior wall‡
1

Enhanced density of the moderator or other

intraventricular bands

1

Reprinted from "A population study of endomyocardial fibrosis in a
rural area of Mozambique" by Mocumbi AO, Ferreira MB, Sidi D,

Yacoub MH, 2008, N Engl J Med. Jul 3;359(1):43–9.

*A definite diagnosis of EMF is made in the presence of twomajor criteria
or one major criterion associated with two minor criteria. A total score of

<8 indicatesmild EMF; 8-15,moderate disease; and>15, severedisease.
†The score is assigned according to the severity of atrioventricular

regurgitation.
‡M movement of the interventricular septum refers to a pattern of movement

observedonM-modeechocardiographythat is thoughttobeduetoobliteration

or restriction of the left ventricular apex combined with mitral regurgitation.
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To make the diagnosis according to these findings, major and
minor criteria were established with a scoring system11 (Table
1). According to this classification, EMF is diagnosed with the
presence of two major criteria or one major criterion with two mi-
nor criteria. Moreover, the use of ventricular function assessment
techniques such as the strain method can help to estimate the
functional compromise and segmental alterations secondary to
the degree of fibrosis and calcification. Cardiac magnetic reso-
nance imaging is not available in most countries, but this method
provides a large amount of information for diagnosis, including the
potential of evaluating the disease at an early stage. The degree of
chamber distortion and thrombosis extension can be outlined by
cardiac magnetic resonance imaging. Additionally, fibrosis and
thrombus can be detected by late gadolinium enhancement im-
ages, and hypoperfused cardiac areas can be mapped with perfu-
sion studies. Taken together, this suggests that cardiac magnetic
resonance should be used to monitor spatial and temporal
changes during treatment and before major surgical cardiac pro-
cedures.3,12

Medical treatment includes pharmacological therapy for heart fail-
ure in combination with anticoagulation in cases of intracardiac
thrombi. Paracentesis offers only short-term relief because ascites
often accumulates again quickly. Corticosteroids and immunosup-
pressive drugs may be helpful in the early stages, but there are no ran-
domized clinical trials to support their routine use. Cardiac surgery for
specific conditions suggests an increase in survival compared with
medical treatment; however, significant experience is required to
perform the endocardectomy and, when required, valve repair or
replacement.3

Although early postoperative mortality can be up to 20%, variable
rates of recurrence have been reported after surgery; however,
prompt surgical treatment appears to be the only option at present
to improve clinical outcomes. Patients with end-stage EMF may no
longer be candidates for this intervention, even those with clinical
signs of advanced disease such as macroscopic and prolonged ascites,
chronic pulmonary embolism, extensive endocardial fibrosis, extreme
cachexia, or right ventricular fibrosis.3

The 10-year survival rate of EMF in most recent publications is
37%.13 Longer survival can occur in patients with mild disease and
early diagnosis; however, biventricular involvement (moderate-se-
vere), right ventricular fibrosis, and the presence ofmitral and tricuspid
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regurgitation are associated with higher mortality rates14 of up to 75%
at 2 years in advanced stages despite pharmacological treatment.15

The study of the etiology of heart failure must include an appro-
priate analysis of the most likely causes. The identification of very
rare diseases presents a challenge in the approach of these patients.
The detection of structural alterations in the echocardiogram, such
as endocardial fibrosis and obliteration of the apex, and the presence
of restrictive diastolic dysfunction are key aspects in the diagnosis of
EMF.
CONCLUSION

Endomyocardial fibrosis is a rare disease; therefore, its recognition in
echocardiographic studies is essential for a diagnostic approach and
the search for possible associated factors. Complementing multimo-
dality studies with cardiac magnetic resonance imaging is of great
help to establish the degree of severity. However, this condition has
a prognosis limited to 5 years.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2021.06.002.
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