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Abstract 

Background: Endomyocardial fibrosis (EMF) is a grim disease. It is the most common restrictive cardiomyopathy 

worldwide,1 but its exact etiology and pathogenesis remain unknown. It seems likely that dietary, environmental, and 

infectious factors may combine in a susceptible individual to give rise to an inflammatory process leading to 

endomyocardial damage and scar formation. 2 An extensive ventricular endocardium fibrosis distorts ventricular 

architecture and leads to a restrictive physiology. Impaired filling and valvular insufficiency define the disease.1 Many 

times it is associated to hypereosinophilic endocarditis. This tropical cardiomyopathy presents most cases in Africa, Asia, 

and South America.2  

Case presentation: We present a 67-year-old male patient with restrictive cardiomyopathy and mitral valve insufficiency 

due to EMF.  The patient was referred a history of schistosome infection in the childhood. He has presented no other risk 

factors described in the literature. After treatment with diuretics and vasodilators, he underwent a successful surgical 

resection of endocardial ventricular fibrosis, mitral valve replacement and two saphenous bypasses. 

Conclusions: The aim of this case report is to highlight the disease and to show how challenging is the endomyocardium 

fibrosis’s   treatment and the importance of an earlier diagnosis as well as more researches on this topic. 

Keywords: restrictive cardiomyopathy; endomyocardial fibrosis; heart failure cardiac surgery; hypereosinophilia; 

cardiac magnetic resonance 

Introduction:

Previously known as "Davies disease”, EMF is the most frequent 

restrictive cardiomyopathy worldwide with higher prevalence in sub-

Saharan Africa, Asia, and South America, responsible for 10-20% of 

deaths by heart failure in Africa.[1,3,4] It is a chronic and insidious 

disease responsible for endocardial thickening, cardiac morphological 

modifications, reduced ventricular complacency and heart failure. Fibrous 

infiltrates deposit in the ventricular apex and increase atria size due to 

severe diastolic dysfunction and restrictive ventricular disorder.[4,5] A 

study conducted in Mozambique based on a sample of 1.063 individuals 

estimated EMF's global prevalence of 19,8%, affecting predominantly 

males between 10-19 years with biventricular involvement. 22% of the 

affected patients presented symptoms.[6] 

EMF is a restrictive cardiomyopathy characterized by reduced ventricular 

complacency and diastolic dysfunction due to deposition of fibrous tissue 

in the endomyocardium, manifesting symptoms of heart failure.[1,2] 

EMF is a neglected disease and its insidious expression often leads to a 
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late diagnosis and a poor prognosis.[2] While the physiopathology 

remains unclear, EMF is recurrently associated to chronic eosinophilia 

what permits to consider endemic parasitosis (schistosomiasis, filariasis, 

malaria, and helminths) as a potential trigger. Other triggers would be 

genetics, autoimmune or nutritional due to the higher prevalence in 

tropical low-income countries.[2] 

Case Presentation: 

A 67-year-old male patient was admitted to the hospital due to 

decompensated heart failure.  

The patient was referred a history of progressive dyspnea triggered by less 

than ordinary activities and lower-extremity edema throughout 1 year. He 

denied hypertension, dyslipidemia, diabetes, chest pain, myocardial 

infarction or stroke. The patient reported schistosome infection in the 

childhood. All his laboratory tests were normal. 

A cardiac magnetic resonance imaging (MRI) revealed apical left 

ventricle wall thickening with left ventricular apical obliteration 

associated with enlargement of the respective atrium. Delayed 

enhancement imaging showed endomyocardium enhancement involving 

left ventricular apex, mitral valve regurgitation due to annulus dilation 

and a thrombus at left ventricular apex. (Figure 1) (Figure 2) 

 

Figure 1: Cardiac MRI showing obliteration of the entire left ventricular apex. 

 
 

Figure 2: Delayed enhancement revealing endomyocardial fibrosis in the apical portions of all the left ventricle walls. 
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The coronary angiography showed severe lesion in the right coronary 

artery and in anterior descending artery. 

The final diagnosis was left ventricle endomyocardium fibrosis (EMF), 

mitral valve insufficiency, thrombus at left ventricular apex and coronary 

artery insufficiency.  

After a multidisciplinary consideration, surgical treatment was indicated. 

The patient was submitted to a cardiac surgery with cardiopulmonary 

bypass by median sternotomy, aortic, superior and inferior vena cava 

cannulation and anterograde cardioplegia. The procedure was done 

without problems and the patient was sent to the intensive care unit (ICU) 

using low doses of norepinephrine and dobutamine to improve cardiac 

function. The drugs were required in low dose for 5 days, the patient had 

a good outcome and was discharged from the ICU in 7 days. He was 

discharged from hospital 11 days after surgery.  

The postoperative control transthoracic echocardiography showed a 

normal functioning mitral valve, without obstruction of the left ventricle 

outflow tract.  

Tissue fragments recovered at cardiac surgery showed the endocardium 

thickening and fibrous extend into the underlying myocardium with 

calcified areas of left ventricle and septum. 

Histologically the endomyocardium and mitral valve fragments presented 

areas of fibrosis, hyalinization and vascular tissue neoformation, multiple 

foci of mononuclear inflammatory infiltrate, and calcification areas. The 

biopsies were compatible with the diagnostic suspicion (endomyocarium 

fibrosis). 

Discussion And Conclusions 

Previously known as "Davies disease”, EMF is the most frequent 

restrictive cardiomyopathy worldwide with higher prevalence in sub-

Saharan Africa, Asia, and South America, responsible for 10-20% of 

deaths by heart failure in Africa.[1,3,4] It is a chronic and insidious 

disease responsible for endocardial thickening, cardiac morphological 

modifications, reduced ventricular complacency and heart failure. Fibrous 

infiltrates deposit in the ventricular apex and increase atria size due to 

severe diastolic dysfunction and restrictive ventricular disorder.[4,5] A 

study conducted in Mozambique based on a sample of 1.063 individuals 

estimated EMF's global prevalence of 19,8%, affecting predominantly 

males between 10-19 years with biventricular involvement. 22% of the 

affected patients presented symptoms.[6] 

 

Many theories have been proposed to explain the etiopathogenesis of 

EMF, as viral infections, allergies associated with eosinophilia and 

autoimmune reactions, malnutrition and exposure to toxic chemicals. The 

relation between EMF and Loeffler syndrome  (in which eosinophils 

gather in the pulmonary tissue in regards to a parasitic infection) and the 

prevalence of parasitosis in endemic countries strengthened the 

association between eosinophilia and myocardial lesions.[2] 

Approximately 40 to 50% of patients with eosinophilic syndrome develop 

heart conditions, such as Loeffler's endocarditis, in which the 

hypereosinophilic reaction is responsible for fibrosis and necrosis of the 

endocardium and leads to endomyocardial fibrosis.[7] However, this 

theory is limited by geographic inconsistency with important parasitic 

prevalence and insignificant difference in parasitic loads when comparing 

the control group to EMF patients.[2,4,8] More studies are needed to 

reassure a strong scientific base towards EMF’s etiology.  

Early stages usually manifest with fever, pancarditis, dyspnea, itching, 

and periorbital swelling.2 Eosinophilia can be present mainly during the 

early stages of EMF.[9] 

Abnormal increase of collagen deposition, specially type-1, and 

proliferation of fibroblasts cause myocardial rigidification and diastolic 

ventricular dysfunction.[3] If tendinous cords and papillary muscles are 

also affected, atrioventricular valve regurgitation can occur. Atrial 

fibrillation, conductive disorders and ventricular arrhythmias are detected 

in the electrocardiogram in 30% of cases. [5,10] The first necrotic stage 

called inflammatory phase is followed by mural thrombi generation and 

the risk of thromboembolic complications. Endocardial calcification and 

valvar incompetence are common in the final stage.[11] Symptomatic 

heart failure is treated with diuretics, vasodilators and beta-blockers, 

depending on the disease presentation. 

A score was developed by Mocumbi and col. in 2018 to guide EMF’s 

patient’s diagnosis and prognosis.[5,6] The presence of two major criteria 

or one major and two minor criteria is considered as a diagnostic proof of 

the disease. The prognosis is based on the scores, being poor when ≥ 15 

points and better if < 8 point.[6] Among the major criteria are: 

“obliteration of the right ventricular or left ventricular apex”, “thrombi or 

spontaneous contrast without severe ventricular dysfunction”, “retraction 

of the right ventricular apex” and “atrioventricular valve dysfunction due 

to adhesion of the valvular apparatus to the ventricular wall”. The minor 

criteria are “restrictive flow pattern across mitral or tricuspid valves”, 

“pulmonary valve diastolic opening” and “enlarged atrium with normal-

size ventricle”.[6] 

EMF’s diagnosis can be guided by echocardiographic evidences of 

thrombotic and fibrotic obliteration of the ventricular apex, increase of 

the endocardial diameter and valvar insufficiency.[5,12] Differential 

diagnosis with other restrictive cardiomyopathies is substantial for the 

treatment’s guidance and can be better achieved by cardiac MRI using 

gadolinium-based contrast. MRI provides accurate morphological 

evaluation by assessing diastolic and systolic functions, tissue 

characterization and stratifying prognosis of most cardiomyopathies. 

Delayed enhancement imaging helps to identify the 

presence of fibrosis.[7]  

In this case we presented a patient that was classified as NYHA III - New 

York Heart Association Classification of Heart Failure (comfortable at rest; 

less than ordinary physical activity causes fatigue, dyspnea, palpitations) 

and who had poor response to pharmacological treatment. He was in the 

final stage of the disease and the left ventricular endomyocardium was 

replaced by fibrosis, as well as the mitral valve tendinous cords. The final 

result was a restrictive dilated cardiomyopathy and mitral valve 

incompetence. Superimposed thrombosis and endocardial calcification 

were present. 

To improve his clinical condition the endomyocardial resection and valve 

replacement were performed after a multidisciplinary consideration, 

aiming to increase the end systolic and diastolic diameter and to avoid left 

ventricle diastolic dysfunction. 

There is no specific drug therapy for EMF. Surgical intervention is 

reserved for more advanced cases (patients graded NYHA functional 

classification III and IV) as it has a high postoperative mortality.[4,5]   If 

the left ventricle is affected, the severity of the mitral insufficiency and 

pulmonary hypertension establish surgical indication.[12] Despite the fact 

that Right ventricular EMF is the most common site of presentation either 

in isolation or as part of the biventricular disease, our patient had a Left 

ventricular form of the disease. Involvement of both ventricle, right 

ventricle fibrosis, and tricuspid or mitral regurgitation is associated with 

a higher mortality rate. Ascites is observed in half of cases of EMF and it 

is associated with greater involvement of the right ventricle or a longer 

duration of the disease. It defines a worse prognosis. The ascites without 

peripheral edema appears to be caused by peritoneal inflammation with 

increased sequestration of fluid as well as fibrosis with decreased 

reabsorption.[13]  

Surgical intervention is expected to increase the survival when is 

undertaken before the development of irreversible cardiac and hepatic 

damage. It requires experienced operators and well-equipped cardiac 

facilities.[14] 

The imaging techniques progress, detecting myocardial damage, 

contribute to earlier diagnosis and survival in EMF patients.[14] Surgical 

intervention, in a less advanced stage of the disease, may improve quality 

of life and prognosis of the patient, but it is not curative.[14,15] 

Drugs that block different pathways of eosinophilic inflammation altering 

immunologic mechanism of hypereosinophilic syndromes make the 
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monoclonal antibody Imatinibe a promising potential treatment for 

EMF, but they are ineffective when the heart failure is present.[5] 

The EMF remains a challenging disease, it is mandatory a better 

comprehension of its physiopathology to find answers for its treatment. 
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Magnetic resonance imaging - MRI 

Intensive care unit - ICU 

New York Heart Association - NYHA 
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