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REVIEW A RTICLE 

The Diagnosis of Endomyocardial Fibrosis* ^ 

A . C . T K E M E 

Department of Physiology, Faculty of Medicine, University of Nigeria Enngu, Nigeria 

Summary. A review of the clinical findings of about 102 cases of endomyocardia l 
fibrosis ( E M F ) is presented. It is concluded that right ventricular E M F can be 
recognized in most instances on clinical grounds. The recognition of left ventricu-
lar E M F would still require sophisticated investigation. Features which may be 
used for the rapid recognit ion of E M F in the field are presented. 

Resume. Les cons ta ta t ions cliniques faites chez 102 cas d 'endomyocard i te fibreuse 
sont presentes. Dans la pluplart des cas, il est possible de diagnostique Pendomyo-
cardite fibreuse du vcntricule droit sur la base de signes cliniques. Le diagnost ic 
d ' endomyoca rd i t e fibreuse du vcntricule gauche exige des investigations plu^ 
poussies. Les caracter is t iques qui permetent le diagnostic rapide de Tendomyo-
cardite fibreuse sur le certain sont presentees. 

The haemodynamic complexit ies of endomyocardia l fibrosis have been the subject of 
numerous publicat ions f rom East and West Af r i ca : Shillingford & Somers (1961), A b r a -
hams (1962), Parry & A b r a h a m s (1963). The structural abnormali t ies which form the basis 
of the haemodynamic picture have also been well descr ibed: Davies & Ball (1952), Edington 
& Jackson (1963). World Heal th Organizat ion study groups have defined E M F as a pro-
gressive disorder character ized in the established condi t ion by fibrosis in the ventr icular 
cavities and affecting in par t icular the apex and subvalvular regions; a definition based 
chiefly on o u r knowledge of the pathology of E M F (Hutt et a!1965; W H O Chronic le , 
Vol. 21, No. 10, pp. 407-412). Despite all these publications there has been no comprehen-
sive study of the clinical manifes ta t ions of endomyocardial fibrosis. 

A number of fac tors p rompted this study. T h e first was an a t tempt to obta in fo r the first 
time a comprehensive and statistically meaningful picture of the clinical character izat ion of 
endomyocardial fibrosis. T h e second was in the expectation that such a s tudy would yield 
criteria, with which a definitive diagnosis of endomyocardia l fibrosis could be made in life 
without resort to sophisticated and of ten dangerous techniques of investigation. T h e third 

* Paper read to the First Scientific Conference of the Nigerian Cardiac Society, March 1971. 
Correspondence: Dr A. C. Ikeme, Department of Physiology, Faculty of Medicine, University of Nigeria, 

Enugu, Nigeria. 

(Rccciveel 21 June 1971) 
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328 A. C. Ikeme 
was the need to p rov ide s imple and sensitive cr i ter ia for field work in the epidemiological 
s tudy of E M F . 

P A T I E N T S A N D M E T H O D S 

Much of the d a t a presented here is incomple te because a good deal of the material collected 
has been lost. Par t of the pu rpose of this p a p e r however is to d r a w you r a t tent ion to the 
unsolved p rob lems of E M F . A b o u t 102 cases of e n d o m y o c a r d i a l fibrosis had been collected 
in the Ca rd i ac Registry at the U C H Ibadan up to July 1966. Cases of E M F were selected 
fo r inclusion in the Registry as fo l lows: 

(i) Au topsy proven cases of E M F ( th i r ty - four cases). 
(ii) Pat ients with ang ioca rd iog raph i c evidence of ob l i t e ra t ion of the apex of either 

ventricle. 
(iii) Pa t ien ts with h a e m o d y n a m i c evidence of ven t r icu la r cons t r ic t ion and atrio-ventricular 

incompet ience. 
T h e g roup ing of these cases into the three clinical s y n d r o m e s of E M F has not been fully 

s tudied. In over one-half of the cases, the s ta tus of the left hear t had not been determined. 
T h e right ventricle was involved a lone o r toge ther with the left in the major i ty of cases in 
which both ventricles were s tudied (less than one- th i rd of the series). In a g r o u p of twenty-
four cases with au topsy conf i rma t ion , there were six cases of r ight vent icular E M F , six of 
left ventr icular disease and twelve of b ivent r icular disease. 

The fol lowing procedure was adop ted in all cases seen in the clinics and admit ted for 
haemodynamic s tudies: A social ques t ionna i re des igned by the D e p a r t m e n t of Preventive 
and Social Medicine was comple ted . A detailed his tory was ob ta ined and clinical examina-
tion per formed . T h e following invest igat ions were u n d e r t a k e n : a plain chest rad iograph, an 
e lec t rocardiogram, a phono - and impulse -card iogram where possible, a r ight heart cathe-
terization and angiocard iogram and 2 weeks later, a left hear t ca the te r iza t ion and angio-
card iogram. A final diagnosis was m a d e du r ing a g r o u p discuss ion of the da t a between the 
unit and the Depar tment of Radiology. These da t a were then t rans fe r red o n t o a W H O 
pro forma. 

R E S U L T 
(1) Social questionnaire 

N o detailed in fo rmat ion on the result of this s tudy is avai lable , but it was obvious early 
on that most cases of E M F came f r o m the poo re r s u b u r b a n o r rural classes. 

(2) Age, place or origin 

Figure 1 shows the age d is t r ibut ion of f i f ty-one pa t ien ts with E M F a t t end ing at out-
pat ients in early 1966 and of th i r ty - four cases with a u t o p s y conf i rma t ion . Ninety percent of 
the out -pat ients cases and 88-5% of the au topsy mater ia l were u n d e r the age of 35 years. 
T h e peak incidence was in the second and third decades . 

T h e actual figures relat ing to the places of orgin a re not avai lable . Th i s part of the study 
was under taken fo r cases or ig inat ing f rom Western Nigeria. A high concen t ra t ion of cases 
came f rom Ujebu-Ode and the su r round ing villages. Very few c a m e f r o m the Ibadan area. 
T o ensure that this d is t r ibut ion was not fo r tu i tous a s imilar s tudy was under taken for 
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FIG. I. Age incidcncc of fifty-one cases of EMF attending the cardiac clinic and of thirty-fou* 
autopsy proven eases (sec text). 

rheumatic heart disease, selecting only cases with mitral stenosis, and those with mitrai 
incompetence and aortic incompetence. A low concentration of cases with rheumatic 
heart disease was observed in the Ijebu-Ode area while very many cases originated from the 
Ibadan area. 

(3) History 
Symptoms were remarkably unimpressive except in a few cases in which the left ventricle 

appeared to be severely involved. The following symptoms were noted with decreasing 
frequency: tiredness; swelling of the face, abdomen and legs; breathlessness; cough; chest 
pain; abdominal discomfort ; haemoptysis; fever. 

Tiredness and swelling were usually noted in cases in which the right heart was involved, 
but such cases sometimes also complained of breathlessness, chest pain and abdominal pain. 
In left heart disease, breathlesness and cough were the main features. 

Most cases presenting with lone or dominant right ventricular disease had a history 
lasting over 1 year and often gave a history of recurrent swelling in the past. The few cases 
studied with lone left ventricular disease had a short history, usually of less than 6 months. 

Wc observed no case we could refer to as early EMF. We were able to obtain from about 
twelve patients a previous history (often in childhood or adolescence), of fever, swelling of 
the face and body, progressive easy fatigability and breathlessness lasting weeks or months, 
often involving admission to hospital; and to all intents and purposes regressing com-
pletely until the onset of symptoms for which the patient was currently attending hospital. 
A few patients gave a history of recurrent episodes. The weaknesses of this form of investi-
gation are obvious. 
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330 A. C. Ikeme 

(4) Clinical signs 
(a) Isolated or dominant right ventricular EMF. This group formed the majority of cases 

studied and included those cases in whom the status of the left ventricle was unknown. 
Most patients showed a marked pufiiness around the eyes. A few had proptosis. Many 
patients exhibited retardation of growth. Cyanosis occurred in about 10% of the cases and 
was associated with clubbing of the fingers. Ascites and oedema were invariably present. 
Terminally two patients observed in this phase showed jaundice. 

Most patients (90%) showed a dominant systolic pulsation of the jugular vein: a feature 
pathognomonic of tricuspid regurgitation. 

A few patients in sinus rhythm showed a dominant atrial wave. This wave form was con-
firmed at right heart catheterization. The diagnosis of EMF in this group could only be made 
by angiocardiography. 

A left parasternal pulsation maximal over the pulmonary area was frequently noted. 
This was shown to consist of a systolic retraction, when recorded on impulse cardiography. 
A precordial systolic recession may rarely be observed in constrictive pericarditis (Spodick, 
1964), but it is usually not as localized as in EMF. This physical sign may be considered as 
important as the recognition of tricuspid regurgitation, in the diagnosis of right ventricular 
EMF. 

The commonest finding on auscultation was a third heart sound. This occurred early, 
usually not later than 0-10 sec and was high pitched. Audible systolic murmurs were rare 
and were just as infrequently recorded. 

(b) Isolated left ventricular EMF or dominant left ventricular disease. Cases of lone left 
ventricular disease were rare and we were able to study about four such cases. 

The apical impulse was normal in position. In about two cases it showed a small displace-
ment to the fourth intercostal space in the anterior axillary line. No significant pulsations 
were obtainable on impulse cardiography. However, in one case, a mistaken diagnosis of 
rheumatic heart disease was made on the basis of a displaced apex beat, a large and heaving 
left ventricule and mitral regurgitation: and was apparently confirmed at left ventricular 
angiocardiography. 

About 1 year later a repeat left ventricular angiocardiogram showed early obliteration of 
the apex. It is obvious that at the moment when the ventricular lesion involves only the 
posterior mitral valve leaflet, the apical impulse would be indistinguishable from that of 
rheumatic mitral incompetence and a diagnosis of E M F would be impossible. 

A parasternal heave was uncommon. The syndrome of mitral incompetence and pul-
monary hypertension (Abrahams & Brigden, 1961) seems rare. However, not enough figures 
of the pulmonary artery pressure were available from cases of left ventricular EMF for any 
meaningful conclusion to be drawn. 

The most important auscultatory finding was an apical pan-systolic murmur. The first 
sound was normal. An opening snap was frequently recorded. A third heart sound was the 
next commonly noted abnormality. 

(c) Biventricular EMF. This is the largest group and shows no specific distinctive features 
from the two groups above. During this study it was the common experience to find that 
cases previously classified as lone right ventricular EMF on the basis of clinical and catheter 
data, had evidence of advanced left ventricular disease when such patients were subjected to 
left ventricular angiocardigraphy. The murmur of mitral regurgitation was absent although 
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Diagnosis of endomyocardial fibrosis 331 
regurgi ta t ion could be demonstrated at ang iocard iography . T h e pu lmona ry a r te ry pressure 
was not raised. The presence of associated right hear t disease always tended to mask the 
fea tures of left ventricular disease, no matter its severity. 

(5) Electrocardiography 

M o s t repor ts have suggested that no constant abnormal i t ies are found in the electro-
c a r d i o g r a m s of E M F (Ball, Davies & Williams, 1954; Will iams & Somers, 1960; A b r a h a m s , 
1962). W e were able to analyse in a preliminary study the e lectrocardiograms of twen ty - four 
a u t o p s y proven cases of E M F (Ikeme & Uzodike , 1971). We found low voltage Q R S 
c o m p l e x e s even in chest leads, usually 5 mm or less; a dominan t R wave or 4qr* pa t te rn in 
lead V , : a mean frontal QRS vector directed to the right in association with a n o r m a l 
f r o n t a l T vector and up right T waves in leads V5 and V6. This last feature was dist inctive 
e n o u g h to allow a differentiation from constrictive pericarditis. Elec t rocardiographic 
d i f f e r en t i a t i on of the clinical syndromes of E M F is much less certain. One-third of eighteen 
p a t i e n t s in whom the right ventricle was involved had atrial fibrillation, and an addi t iona l 
p a t i e n t had atrial flutter. Atrial fibrillation however occured in one out of six pat ients with a 
les ion conf ined to the left ventricle. 

(6) Radiology 

(a) Lone right or dominant right ventricular EMF. We owe a great deal to the Depa r tmen t 
o f R a d i o l o g y at the UCH Ibadan under Professor P. Cockshot t for our unders tanding of the 
r a d i o l o g y of E M F (Cockshott, 1965; Cockshot t , Saric & Ikeme, 1967). Most cases admi t t ed 
t o th i s s tudy had a chest radiograph. The heart was invaribly enlarged and showed a 
s tenc i l l ed outl ine due either to the often associated pericardial effusion or to a poor ly 
m o v i n g hear t . The lung fields were oligaemic. Less commonly (in about one-third to one-
h a l f o f the cases), a bulge was noted on the left border of the cardiac silhouette due to the 
h y p e r t r o p h i e d out-flow tract of the right ventricle. In a small proport ion of cases the 
r i g h t a t r i u m was aneurysmal and occupied the whole of the right border of the heart 
s h a d o w . 

(b) Left ventricular EMF. The heart was slightly enlarged in left ventricular E M F and 
s h o w e d a mitral configuration. In no case was the left atr ium aneurysmal. There was no 
n a r r o w i n g of the lower lobe arteries, a feature of ten found in rheumatic mitral valve disease 
a s s o c i a t e d with pulmonary hypertension. Septal lines were not seen. 

In a b o u t half a dozen cases there was semi-lunar calcification at the apex probably in the 
le f t ventr icle . Autopsy confirmation of the pa thology has been made on occasion and some 
o f u s feel tha t this form of calcification is pa thognomonic of E M F . 

A l t h o u g h I have not formally discussed angiocardiographic appearances, I wish to 
m e n t i o n two features which were found on left ventricular angiocardiography in the 
p r e s e n c e of right heart disease (Fig. 2). The first was a marked rotation of the ascending 
a o r t a to the left so that in the antero-poster ior view, it comes to overlie its descending 
t h o r a c i c par t . The second was a bowing upwards of the right coronary artery best seen in the 
l a t e r a l view, as it traverses the right a tr ioventr icular groove. Both features are produced 
b y r ight atr iomegaly and indicate the presence of right heart disease. Recognition of these 
a p p e a r a n c e s could provide a time-saving technique for determining the status of both 
ven t r i c l e s in E M F . 
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FIG. 2. Right ventricular EMF. Normal left ventricular angiocardiogram, (a) Antero-
posterior vein; (b) left lateral. Note rotation of the ascending aorta in the antero-postcrior 
view and in the lateral view, the arch formed by the right coronary artery. 

C O N C L U S I O N 

Exhaustive studies of hospital cases of E M F still have a place in our search for the nature 
of EMF. This preliminary report should help to draw attention to the gaps in our knowledge 
of the clinical manifestations of EMF. Far too few cases of lone left ventricular EMF 
have been adequately studied and more work needs to be done on this score. We do not 
know yet with any certainty the relative frequency with which the ventricles are involved in 
endomyocardial fibrosis. 

If the right ventricle is more commonly affected than the left in EMF, it is obvious that 
before a rheumatic aetiology can become fully acceptable, not only such questions as why 
EMF appears to be a disease of the mural and not valvular endocardium need to be 
answered, but also why it is more common in the right ventricle than in the left. 

The needs of the epidemiologist are different from those of the physician. The physician 
will continue to require well documented cases; either because of the need for accuracy in 
each specific instance or because of the need to study the natural history of well proven 
cases ol the disease. While accepting that a clinical diagnosis can be reached in many 
cases, lie would still need to apply special methods of investigation frequently. The epidemi-
ologist on the other hand does not require a full definition of the clinical syndrome. In the 
study of EMF, his principal weapons would be a number of indices which are easy to measure 
and which occur in sufficiently high frequency to enable a high proportion of cases of EMF 
to be recognized. 

Field studies have become an essential tool in the search for the aetiology of EMF. 
Although it is not possible here to indicate the statistical significance of each index; we 
believe that EMF can be recognized in any population group under the age of 35 years by 
the following features: 
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Diagnosis of endomyocardial fibrosis 333 
(1) A plain chcst radiograph showing: cardiomegaly; a stcncillcd outline and oligaemic 

lung fields: a large right a t r ium and a bulge over the out flow tract of the right ventricle. 
(2) A plain chcst radiograph showing apical semilunar calcification. 
(3) A person with a raised jugular venous pressure showing a dominant systolic pulsat ion; 

and an early high pitched third sound on auscultat ion. 
(4) Systolic retraction in the second intercostal space to the left of the sternum together 

with an early high pitchcd third sound. 
(5) An electrocardiogram showing: low voltage Q R S complexes even in chcst leads: a 

frontal Q R S vector directed to the right and a normal T wave vector. 
Except for the second index, these are all features of dominant right ventricular E M F 

and until more data is available on dominant or lone left ventricular EMF, case recognition 
in the field would depend principally on recognizing signs of right ventricular abnormali ty. 

A C K N O W L E D G M E N T 

This was part of the work undertaken with the support of the Cardiovascular Diseases 
Unit of W H O , by the Unit of Cardiology of the UCH Ibadan up to mid-1966. Co-operat ing 
in this s tudy were : Dr I. F. Brockington and Dr V. N. Uzodike, Dr Thorpe and Dr Suzanne 
Saric. 
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