
Memoranda

CARDIOMYOPATHIES *

Obscure forms of heart disease called cardiomyo-
pathies are present in many parts of the world, but
in tropical and subtropical countries they constitute
one of the major clinical and health problems. The
etiology and pathogenesis of these disorders are
usually unknown, but several conditions, e.g.,
Chagas' disease and endomyocardial fibrosis, may
be fairly well recognized on clinical and pathological
grounds. Studies in cardiomyopathies are in pro-
gress in many places in Africa, South America, and
the Caribbean, but co-operative research needs to
be initiated on several aspects (clinical, pathological,
and epidemiological) of these disorders so as to
further knowledge of the diagnostic features, natural
history, pathogenesis, and etiological factors in-
volved.

Following the recommendations of a WHO
Scientific Group on a research programme in car-
diovascular diseases and of the WHO Advisory
Committee on Medical Research in 1960, WHO has
supported some individual studies on African car-
diomyopathies. A WHO consultant pathologist,
Dr D. H. Connor, in March and April 1964 visited
several institutes in Africa in order to assess the
situation and advise on further study.

Chagas' disease has been discussed at several
meetings organized by the Pan American Sanitary
Bureau (PASB) a and recommendations include
studies of the pathology of Chagas' disease as com-
pared with that of chronic cardiomyopathies in
Africa. Studies on mortality in Chagas' disease have
been initiated and carried out in several places in
Latin America.
The Research Committee of the International

Society of Cardiology in 1963 included cardiomyo-
pathies as one of the topics urgently requiring inter-
national co-operation, and WHO was asked to
co-ordinate such studies.b

* This memorandum was drafted by the signatories (see
page 264) following discussions held during a meeting of a
WHO Group of Temporary Advisers that took place on
22-27 March 1965 in Kampala, Uganda.

Requests for reprints should be addressed to: Cardio-
vascular Diseases, World Health Organization, Palais des
Nations, Geneva, Switzerland.

a Wld Hlth Org. techn. Rep. Ser., 1960, 202.
b Jap. Heart J. (1964) 5 (2), 188-198.

At an informal meeting of WHO temporary
advisers in October 1964, plans were formulated for
a co-operative study among departments of patho-
logy in Kampala, Ibadan, and Ribeirao Preto, with
a view to adopting standardized methods of examin-
ing autopsy material. A standard techlnique was
introduced early in 1965 in Kampala, Ibadan,
Ribeirao Preto, and Caracas by Dr F. L. Rodriguez
of Boston.

The discussions at the Kampala meeting in March
1965 were centred on:

(1) Diagnostic criteria for endomyocardial fibrosis
(EMF), cardiomegaly of unknown origin, and
Chagas' heart disease in living subjects.

(2) The type of co-operative studies needed to
obtain new data on the prevalence and incidence of
these conditions.

(3) Studies of their natural history.
(4) Studies of their etiology and pathogenesis.
(5) Plans for future work in this field.

Detailed discussion and clinical examination by
the signatories of patients in Mulago Hospital, Kam-
pala, showed that present diagnostic criteria and the
natural history of the various cardiomyopathies
require further study. It was agreed that this should
be the primary objective. It was realized that the
term " cardiomyopathies " has many drawbacks but
it was decided to continue to use it for the sake of
convenience. Clinical criteria for the recognition
of some of the cardiomyopathies were prepared
and will be critically reviewed at the next meeting.
Meanwhile, the preliminary descriptions given below
deserve to be widely disseminated, both within the
countries of the co-operating centres and in those
parts of the world where these disorders might be
expected to occur.

ENDOMYOCARDIAL FIBROSIS

Endomyocardial fibrosis is a progressive heart
disease characterized in the established condition
by fibrosis in the inflow tract and the apex of one or
both ventricles (Fig. 1). The established disease is
seen at all ages but appears to be particularly com-
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mon in young adults. The clinical picture is deter-
mined by the localization of the lesions, which may
be biventricular, predominantly right ventricular, or
predominantly left ventricular.

The early stages of endomyocardial fibrosis
The natural history of this disorder has not been

adequately studied and its specific features are yet
to be defined. It has been suggested that there is
an initial febrile illness lasting a few weeks to a few
months, with breathlessness and generalized oedema.
From this early phase the condition is presumed to
merge into the established disease. The existence and
nature of this initial illness is uncertain and requires
further study.

Biventricular disease is the commonest presenting
form of endomyocardial fibrosis. The major symp-
toms are usually those of left-sided heart disease.
The physical signs are determined by the side of the
heart more severely affected.

LONE OR PREDOMINANT RIGHT VENTRICULAR
ENDOMYOCARDIAL FIBROSIS

This condition is suggested by the presence of
tricuspid incompetence.

Clinical features
The typical appearance is that of a protuberant

abdomen with gross ascites which is out of propor-
tion to the degree of dependent oedema (Fig. 2).
The jugular venous pressure is very raised with a
systolic pulsation. There is a steep y descent. The
liver is enlarged and exhibits systolic pulsation, which
is no longer evident as hepatic fibrosis develops.

In the tricuspid area there is usually a third heart
sound, and there may be a pansystolic murmur.
Both of these become more marked on inspiration.
Central cyanosis has been reported.

Pericardial fluid may be present and on occasion
is haemorrhagic. Both pericardial fluid and ascitic
fluid usually have a protein content of over 3 g per
100 ml and a predominantly lymphocytic cell content.

Radiological features
The cardiac shadow is always enlarged, owing to

the presence of a large, even aneurysmal, right
atrium or a pericardial effusion, or to a combination
of these features. The lung fields are strikingly
oligaemic (Fig. 3). On films with good penetration
calcification may be evident in the ventricles.
On fluoroscopy the movements of the heart are

greatly diminished, but sometimes expansile pulsa-

tion of the right atrium during ventricular systole
can be detected.
On angiocardiography the right atrium is often

greatly enlarged and there may be filling defects
caused by thrombi in the region of the auricular
appendage. Contrast medium persists in the right
atrium for a considerable time-and has been seen
to do so for 15 seconds. The apex and inflow por-
tions of the right ventricle are smaller than normal
or are obliterated, but the outflow part of the right
ventricle may be dilated and shows well-marked
changes of size in systole and diastole. Direct right
ventricular injection shows reflux of the contrast
medium into the large atrium (Fig. 4 and 5).

Electrocardiographic .features
Low voltage and atrial fibrillation are common

features, but further studies are required in order to
evaluate the electrocardiogram (ECG) in this
condition.

Cardiac catherization
The introduction of the catheter into the pulmon-

ary artery or even the right ventricle may be difficult.
The pulmonary capillary and arterial pressures are
normal. The right ventricular pressure tracing
shows an early diastolic dip often followed by an
abrupt rise at the end of diastole ("dip-and-plateau"
pattern). In advanced disease the right atrial and
right ventricular pressures may be very similar.
The right atrial pressure is raised and the tracing
shows a systolic pulsation and a steep y descent.
The cardiac output is low.

Differential diagnosis
Lone or predominant right ventricular endomyo-

cardial fibrosis must be distinguished from the
following conditions:

(1) Constrictive pericarditis. Tricuspid incom-
petence is not a feature of this condition. There is
no jugular venous systolic pulsation and no hepatic
pulsation. The presence of murmurs may suggest
the diagnosis of endomyocardial fibrosis. Obvious
pericardial calcification confirms the diagnosis of
constrictive pericarditis.

(2) Ebstein's disease. The ECG shows complete or
incomplete right bundle branch block, the QRS
complex may be bizarre, the Wolff-Parkinson-White
syndrome may occur, and arrhythmias are frequent.
Angiocardiography shows displacement of the
tricuspid valve and a small right ventricular cavity
with no irregularity.
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(3) Predominant rheumatic tricuspid incompetence.
In this condition there is evidence of right ventricular
hypertrophy, not seen in Ebstein's anomaly or in
right ventricular endomyocardial fibrosis.
The clinical picture of right endomyocardial

fibrosis is illustrated by the following case from
Kampala.
A 13-year-old schoolboy from Madi, West Nile, gave a

history of 10 years of abdominal swelling and failure to
thrive, general weakness, and tiredness, but no true
effort dyspnoea.
On physical examination he was found to have thin

limbs, proptosis, and marked ascites (Fig. 6). His blood
pressure was 100/70 mm HG. His jugular veins were
engorged, and the jugular venous pressure was 10 cm
H20, with a steep y descent. His liver was enlarged to five
fingers below the ribs and exhibited systolic pulsation.
His spleen too was enlarged to two fingers. Marked
ascites was present. In relation to the heart, the apex
beat was quiet, but there was an extensive left parasternal
heave. Atrial fibrillation was present, and triple rhythm
discernible. The ECG indicated atrial fibrillation with
occasional ventricular ectopic beats. The heart rate was
130 per minute.
A plain postero-anterior radiograph of the chest

showed considerable enlargement of the right heart
(Fig. 7) but not any obvious enlargement of the left
side. The pulmonary conus was small, and the lung
fields were remarkably clear except for an amorphous
area of calcification in the left upper quadrant. In a
lateral view the calcification is seen to be situated ante-
riorly.

Cardiac catheterization confirmed the presence of
enormous enlargement of the right atrium, the heart
shadow being mostly comprised of right atrium (Fig. 8).
The right ventricle was extremely difficult to catheterize
because it was vestigial in size and calcified. The pul-
monary artery was entered with considerable difficulty.
The right ventricular pressures were obtained on with-
drawal from the pulmonary artery and recorded at the
site of the intracardiac calcification. Intracardiac
pressure records are shown in Fig. 9. The pressures and
the configuration of the curves are similar in the pul-
monary artery, the right ventricle, and the right atrium.
The right atrial pressure shows a steep y descent corres-
ponding to the diastolic dip in the right ventricular tracing.
There was no fall in right atrial pressure after the admi-
nistration of acetyl strophanthidin.
The diagnosis was made of calcified right ventricular

endomyocardial fibrosis with atrialization of the right
ventricle, atrial fibrillation, and cardiac cirrhosis.

LONE OR PREDOMINANT LEFT VENTRICULAR
ENDOMYOCARDIAL FIBROSIS

This condition is suggested by the presence of
mitral incompetence and pulmonary hypertension.

It presents greater diagnostic difficulties than lone
or predominant right ventricular endomyocardial
fibrosis. Symptomatically it is manifested by pro-
gressive effort dyspnoea and by cough; haemoptysis
and paroxysmal nocturnal dyspnoea may occur.

Clinicalfeatures
The apical impulse is usually not marked, although

in some cases an apical heave is present. Pulmonary
hypertension is recognized by the presence of a
visible and palpable left parasternal heave and by
pulsation in the pulmonary area. An apical systolic
thrill is frequently present and a pansystolic murmur
radiating to the axilla is heard in the mitral area.
The murmur may be high-pitched in quality. A
third heart sound is usually present at the apex. A
soft short mid-diastolic murmur may be heard,
localized to the apex. The pulmonary closure sound
is accentuated. An ejection murmur may be audible
in the pulmonary area. There may be signs of
tricuspid incompetence with high pulmonary blood
pressure in left-sided endomyocardial fibrosis, even
in the absence of involvement of the right side.
Pulmonary basal crepitations are usually present

and there may be pleural effusions.

Radiologicalfeatures
The plain film shows a normal-sized or an enlarged

heart. Frequently it is of " mitral configuration "

with a small aorta. The left atrium is enlarged, but
never to the degree seen in rheumatic mitral incom-
petence. The main pulmonary vessels are prominent,
and signs of pulmonary hypertension are often
obvious (Fig. 10). Pulmonary venous congestion is
evident, although costophrenic septal lines are
infrequently seen. Pleural effusions may be visible.
Calcification in the region of the apical endocardium
of the left ventricle is an occasional feature.

In established left ventricular endomyocardial
fibrosis the left ventriculogram is diagnostic. The
most striking feature is flattening of the apex of the
left ventricle owing to the rigidity of the fibrous tissue
in this area. The filling defects caused by the anterior
and posterior leaflets of the mitral valve as seen in the
normal heart are usually no longer evident. Reflux
into the atrium is usually demonstrated. The left
atrium is never grossly enlarged. The coronary
arteries are patent (Fig. 11).

Electrocardiographic features
The ECG shows low voltage in the limb leads.

Right ventricular hypertension is seen in patients
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with pulmonary hypertension. Atrial fibrillation is
apparently an unusual finding.

Cardiac catherization
The left ventricular pressure tracing shows raised

pressure at the end of diastole of the " dip-and-pla-
teau" type. The pulmonary capillary pressure is
raised. There is pulmonary hypertension and the
pulmonary vascular resistance is often raised. The
cardiac output is low. There may be features indi-
cating secondary tricuspid incompetence.

Differential diagnosis
Lone or predominant left ventricular endomyo-

cardial fibrosis must be distinguished from the
following conditions:

(1) Lone or predominant mitral incompetence of
rheumatic heart disease. In this condition the apical
impulse is usually heaving. Chest radiography con-
firms the left ventricular and left atrial enlargement
and theECG shows left ventricular hypertrophy.

(2) Cardiomegaly of unknown origin. In this con-
dition there is a very large heart with a left ventricular
heave.

(3) Congenital mitral insufficiency associated with
an atrial septal defect of the ostium primum type
or a defect involving both atrium and ventricle.
This condition may be differentiated by cardiac
catherization and angiocardiography.

Left-sided endomyocardial fibrosis may be illus-
trated by the following case history.
A 23-year-old Rwanda herdsman, first seen in February

1964, gave a two-month history of progressive effort
dyspnoea, orthopnoea, cough, and precordial pain.
On physical examination he was found to be orthopnoeic.
His blood pressure was 120/90 mm Hg. Examination
of the heart revealed a left parasternal heave, a pulsating
pulmonary artery, accentuation of the pulmonary
second sound, and a pulmonary ejection murmur. A
pansystolic mitral murmur radiating to the axilla and
triple rhythm were also present. Basal congestion and
signs of right heart failure with jugular venous engorge-
ment and hepatomegaly were found. The ECG showed
low voltages and flattening and inversion of the T wave.
The chest radiograph, taken early in the course of the

patient's illness, showed mitralization of the left heart
border (Fig. 12), considerable venous congestion, espe-
cially in the upper lung areas, and interlobar oedema in
the right lung. Some enlargement of the right atrium was
present.
The intracardiac pressure records (Fig. 13) showed

elevated pulmonary wedge pressure as well as pulmonary

arterial hypertension. The right ventricle exhibited
systolic hypertension with a " dip-and-plateau " pattern
in diastole. Raised pressure in the right atrium was
associated with a steep y descent, which increased on
inspiration. No faDl occurred in the right atrial pressure
after administration of acetyl strophanthidin. The
cardiac index was low (1.3 litres per min per m2 of body
surface) and the pulmonary vascular resistance markedly
elevated (6 units).

In spite of 28 weeks of complete bed rest, a high pro-
tein diet, and drug treatment for heart failure, the disease
progressed, atrial fibrillation setting in and, in the ter-
minal phase, multiple large haemoptyses developing.
Post-mortem examination confirmed the diagnosis of
severe left ventricular endomyocardial fibrosis with
pulmonary hypertension, atrial fibrillation, and terminal
right heart failure.

CARDIOMEGALY OF UNKNOWN ORIGIN

The following is a synthesis of the descriptions of
various syndromes from different parts of the world
in which the main finding is cardiac enlargement of
unknown etiology associated with myocardial failure
(Fig. 14).

This accordingly excludes organic valvular disease,
congenital heart disease, severe anaemia, acute
rheumatic carditis, atherosclerotic heart disease,
endomyocardial fibrosis, obstructive hypertrophic
cardiomyopathy, and myocardial diseases with
known causes.

It includes the conditions described as:

(a) Nutritional heart disease c

(b) Cardiovascular collagenosis d
(c) Cryptogenic heart disease e

(d) Heart muscle disease f
(e) A cardiac disorder of unknown etiology g

(f) Idiopathic cardiomegaly h

It is uncertain whether peripartum heart disease
and alcoholic heart disease represent the same kind
of problem as the disorders described above,
although there are clearly many features in common.

CGillanders, A. D. (1951) Br. Heart J., 13, 77.
dBecker, B. J. P., Chatgidakis, L. B. & van Lindgren, B.

(1953) Circulation, 1, 345.
e S. Afr. med. J. (1960) 34, 913.
fEdington, G. M. & Jackson, J. G. (1963) J. Path. Bact.,

86, 333-344.
gStuart, K. L. & Hayes, J. A. (1963) Quart. J. Med., 32,

99-114.
h Reesinger, J. A. & Blumenthal, B. (1941) Amer. Heart J.,

22, 811-824.
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There is no implication that this is a homogeneous
group with a single etiology or a common pathology.
Cardiomegaly of unknown origin has been frequently
described in many tropical areas.

Clinical features
The majority of subjects with this disorder are

adults over 30 years of age, but a similar condition
has been described in children. The clinical picture
is of bilateral heart failure and the usual symptoms
include breathlessness, nocturnal dyspnoea, cough,
haemoptysis, and hepatic pain. An indefinite chest
discomfort which is not classically anginal has been
described.
The pulse is of small volume, sinus rhythm is

almost invariably present, and ectopic beats are
frequently present; but atrial fibrillation is rare. The
diastolic blood pressure is often elevated on admis-
sion (100-130 mm Hg), but usually returns to normal
on treatment of the heart failure. The pulse pressure
is usually small.

Generalized oedema, hepatomegaly with tenderness
over the liver, and pulmonary oedema are usual
findings.
The heart is enlarged in all cases. The apical

impulse is often heaving and a left parasternal heave
may also be present. A pansystolic apical murmur,
with or without a thrill, may be present and there
may be a murmur indicating tricuspid incompetence.
These murmurs diminish during treatment. Triple
rhythm is common and accentuation of the pulmon-
ary closure sound has been observed.

Signs of pericardial involvement are not a feature
of this disorder. Embolic phenomena originating
from the heart have been described as frequent in
some series, e.g., in South Africa and Brazil.

Radiological features
There is generalized enlargement of the heart, the

ventricular chambers, particularly the left, being
predominantly affected (Fig. 15 and 16). The lungs
frequently show perihilar clouding, enlarged pul-
monary veins, pulmonary oedema, and pleural
effusions.

Electrocardiographic features
Sinus rhythm is usual, with frequent ventricular

ectopic beats. Commonly there is complete or
incomplete left bundle branch block; right bundle
branch block is rare. Left axis deviation is present
in a high proportion of cases. Atrial fibrillation is
rare. The voltage is variable: in some series a high

percentage has an increased voltage, but low voltage
has also been described. Abnormal Q waves do not
occur.

Angiocardiography
The left ventricular cavity is generally dilated, but

there is no evidence of any obstructive hypertrophy
involving the outflow tract. Contrast medium
usually enters the left atrium owing to atrio-ventri-
cular incompetence. The atrium is of variable
size (Fig. 17).

Thinning of the ventricular wall at the apex is
seen in some cases but without aneurysmal dilatation.
The coronary arteries are patent.

Differential diagnosis
Cardiomegaly of unknown origin must be dis-

tinguished from the following conditions:
(1) Hypertensive heart disease. With recovery

the diastolic pressure is not sustained in cardiomegaly
of unknown origin and there is no evidence of hyper-
tensive retinopathy.

(2) Rheumatic mitral incompetence. This condi-
tion may be very difficult to distinguish from cardio-
megaly of unknown origin unless there are additional
rheumatic valvular lesions present.

(3) Endomyocardial fibrosis of the left ventricle.
The clinical differentiation may be very difficult, but a
left ventriculogram will distinguish endomyocardial
fibrosis.

(4) Atherosclerotic heart disease. In cardiomegaly
of unknown origin there is no angina or myocardial
infarction pain, no Q waves are seen in the ECG, and
the coronary vessels are normal on angiography.
The heart is larger in cardiomegaly of unknown
origin, and atrial fibrillation is very uncommon.

(5) Chronic Chagas' heart disease. In this condi-
tion there will be a history of residence in an endemic
area. The serological and xenodiagnostic tests may
be positive, there are frequent and characteristic
ECG changes, and paroxysmal nocturnal dyspnoea
is very rare.

Other disorders such as haemochromatosis and
amyloid disease of the heart may have to be included
in the differential diagnosis.

CHAGAS' HEART DISEASE

Chagas' disease is an acute, subacute, or chronic
condition resulting from infection with Trypanosoma
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cruzi, usually transmitted by the faeces of reduviid
bugs of the family Triatomidae. This infection,
which has a very wide distribution in South and
Central America, can produce heart disease.

Heart disease in acute Chagas' disease
The heart disease of acute Chagas' disease is more

frequent in infants and children, and the following
points are important in diagnosis. Local signs are
present, such as ophthalmic lymph-node involvement
(Romania sign) or the chagoma of inoculation, and
the systemic reactions, particularly fever, generalized
oedema, and tachycardia, are disproportionate to
the degree of fever.

The heart may be involved to a variable degree.
There may be:

(a) Cardiac enlargement, with or without cardiac
failure. The heart sounds may be diminished in
intensity and gallop rhythm may be present.

(b) ECG changes, which are usually transient and
variable. There may in particular be A-V block of
the first degree, flattening or inversion of the T
waves, and a low-voltage QRS complex.
There is often generalized slight lymphadenopathy,

enlargement of the liver, and slight splenomegaly.
Meningo-encephalitis is a less frequent manifestation.
The specific and diagnostic finding is the presence

of the parasite in the peripheral blood by direct
examination or by examination of a thick smear.
The xenodiagnostic test is useful. Immunological
tests are negative in the early stages of the infection
but become positive as the disease continues. One
of the important findings is lymphocytosis.
The great majority of subjects with cardiac

involvement in the acute stage of the infection
apparently recover. Some of these subjects later
manifest evidence of chronic heart disease.

Heart disease in chronic Chagas' disease
The heart disease of chronic Chagas' disease

usually appears in subjects between 15 and 50 years
of age in whom the complement-fixation test is
almost always positive. There may or may not be a
history of acute infection. The xenodiagnostic test
is positive in about one-third of the patients.

In the initial stage of the cardiopathy there may
be no symptoms in spite of the presence of objective
evidence of heart disease, but as the disease pro-
gresses symptoms appear. At any stage, however,
the course of the disease may be interrupted by
sudden death.

Asymptomatic stage

On physical examination there may be evidence
of cardiac enlargement, frequent extrasystoles, and
wide splitting of the second sound, not varying with
respiration. Radiologically, there may be an increase
in the heart size and on fluoroscopy diminished
cardiac pulsation. There are usually changes in the
ECG, consisting principally of disturbances of ven-
tricular repolarization, right bundle branch block,
and frequent ventricular extrasystoles.

Symptomatic stage

As the disease progresses the patient develops
cardiac failure. Convulsions, syncope, and faintness
may occur. Thrombo-embolic phenomena are very
common. Signs of functional mitral and tricuspid
incompetence are usually present. In certain endemic
areas specific disorders of gastro-intestinal tract
motility support the diagnosis of chronic Chagas'
disease. Radiologically, there is generalized cardiac
enlargement, but the lung fields are usually clear.
On fluoroscopy, cardiac pulsation is diminished.
The ECG frequently provides evidence of a disturb-
ance of conduction (mainly A-V block and intra-
ventricular block), and multifocal ventricular ectopic
beats. Additional evidence of myocardial damage
may be shown by the presence of abnormal Q waves.

Chagas' disease may be illustrated by a case history
from Venezuela.
The patient was a man of 40 years of age who presented

with congestive heart failure. The specific serological
test for Chagas' disease was positive. His apex beat
was abnormal, and there was a left parasternal heave.
On auscultation, a murmur was heard throughout the
whole of systole indicative of mitral regurgitation. Other
signs were extrasystolic arrhythmia and pulsus bigeminus.
The radiographs (Fig. 18) showed moderate enlargement
of the heart, both ventricles and the left atrium being
increased in size. The ECG (Fig. 18 (e)) showed diffuse
disturbances in repolarization and ventricular extra-
systoles, as well as disturbances of conduction within the
ventricle. It may be correlated with the post-mortem
finding (Fig. 19 (c)) of an area of marked thinning of the
ventricular wall at the apex.

Other post-mortem findings are shown in Fig. 19.
Chagas' heart disease may present under different

appearances, as the following case histories show.

The patient was a 15-year-old boy who gave a positive
serological reaction for Chagas' disease. He was asymp-
tomatic, and physical examination revealed nothing
abnormal; on X-ray, too, the heart shadow was normaL
The ECG (Fig. 20 (a)) was normal on 13 July 1961, with
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a notch in the S wave in VI and a negative T wave in V3.
On 1 October 1963 (Fig. 20 (b)), the ventricular complex
had changed shape in VI, and the T wave was positive
in V3. On 9 January 1965 (Fig. 20 (c)), there was complete
right bundle branch block, with a considerable change in
the QRS complex. This is an example of a development
from apparent normality to complete right bundle
branch block: taken by themselves, the first two ECGs
may be considered as falling within the bounds of the
normal, but they nevertheless represent stages of develop-
ment of the disease.
The patient, a 49-year-old woman, gave a positive

serological reaction for Chagas' disease. She suffered
from palpitations of the heart, and on auscultation a
constant splitting of the second heart sound was found.
She also occasionally had pulsus bigeminus. An ECG
taken on 21 September 1961 (Fig. 21 (a)) showed marked
left deviation and right bundle branch block, with an
abnormal Q wave in VL and an inverted symmetrical T
wave. An ECG taken on 6 December 1963 (Fig. 21 (b))
recorded the appearance of ventricular extrasystoles,
while that taken on 8 October 1964 (Fig. 21 (c)) showed
the disappearance of the R wave in V2. This is an
example of development from right bundle branch block
associated with left deviation to the appearance of an
electrically inert area.
An example of the development of severe disturbances

of cardiac rhythm owing to Chagas' heart disease is
furnished by a 45-year-old patient suffering from recurrent
paroxysmal ventricular tachycardia, who gave a positive
serological reaction for the disease. His apex beat was
abnormal, and he had arrhythmia. An ECG taken on
16 May 1963 (Fig. 22 (a)) showed a low-voltage ventri-
cular complex, disturbances in ventricular repolarization,
and ventricular extrasystoles. The ECG of 17 May 1963
(Fig. 22 (b)) recorded an attack of paroxysmal ventricular
tachycardia, and another on the same day (Fig. 22 (c))
its control by intravenous procainamide. This patient
had no enlargement of the heart, but showed diminished
heart movement at the level of the lower portion as seen in
the left lateral view. He died in 1965 from an attack of
paroxysmal ventricular tachycardia complicated by
congestive heart failure.
Another patient, a 27-year-old male, who gave a posi-

tive serological reaction for Chagas' disease, presented
with congestive heart failure. His apex beat was abnormal,
and a left parastemal heave was present. On ausculta-
tion, splitting of the second sound was found. His ECG
(Fig. 23) showed a diffuse disturbance of ventricular
conduction and repolarization, with ventricular and
supraventricular extrasystoles. The patient had marked
generalized enlargement of the heart with diminished
movement. He died in 1962.
The final illustration is of a 42-year-old male patient,

also serologically positive for Chagas' disease, who
suffered from palpitations. His apex beat was abnormal,
and a left parasternal heave was present. The second
heart sound was constantly split, and there was arrhyth-

mia with extrasystoles. The ECG showed complete right
bundle branch block, ventricular extrasystoles, disturb-
ances of ventricular repolarization, an electrically inert
area, and enlargement of both ventricles. Fig. 24 shows
marked enlargement involving the whole heart, with
diminished movement on the left as seen in the lateral
view.

Difjerential diagnosis
Because of the very high incidence of positive

reactions to serological tests for Chagas' disease in
endemic areas, the recognition of the other cardio-
myopathies may be very difficult. There is usually
little difficulty in distinguishing Chagas' heart
disease from rheumatic heart disease, and both
syphilitic and hypertensive heart disease can be
distinguished reasonably well. As regards endomyo-
cardial fibrosis, clinical evidence of pericardial
involvement is uncommon in Chagas' disease and
paroxysmal nocturnal dyspnoea rare. Nor is pul-
monary hypertension an important feature, except in
pulmonary thrombo-embolism. Syncope is a feature
of Chagas' disease and there is no disproportionate
ascites as seen in endomyocardial fibrosis. Right
bundle branch block, ectopic beats and other
arrhythmias, and abnormal Q waves are all impor-
tant characteristics of Chagas' heart disease. The
raised diastolic pressure frequently seen in cardio-
megaly of unknown origin is not common in Chagas'
disease. The presence of A-V block, right bundle
branch block, and abnormal Q waves should dis-
tinguish Chagas' heart disease from this condition,
and further distinguishing features are syncope and
the rarity of paroxysmal nocturnal dyspnoea.

Chagas' heart disease usually occurs at a younger
age than ischaemic heart disease. Angina pectoris
is not a feature of the former, and the abnormal Q
wave in it develops gradually and in the absence of
the clinical picture of angina or myocardial infarc-
tion. Generally the enlargement of the heart is
greater in Chagas' disease and arrhythmias are more
frequent.

FURTHER STUDY OF THE CARDIOMYOPATHIES

Patients with endomyocardial fibrosis, cardio-
megaly of unknown origin, rheumatic heart disease,
and Chagas' heart disease will be systematically
examined during 1965 in a uniform manner as
agreed upon in the meeting. It is intended to pool the
clinical material from the co-operating centres.
Emphasis will be laid upon studies in children and
young adults with the aim of achieving diagnosis of
the early stages and of determining the natural
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history of these disorders. Other groups deserving
particular attention are subjects with pericarditis,
patients with unexplained cardiomegaly, and preg-
nant and puerperal women with any suspicion of
heart disease.
The epidemiology of cardiomyopathies was also

discussed. It was agreed that at the present stage of
knowledge of these disorders population studies
would not be valuable for the determination of
prevalence or incidence but would be for (a) finding
cases of heart disease for further detailed study and
(b) for testing certain hypotheses.

In studies of communities or special groups,
subjects in whom heart disease was suspected after
screening could be fully investigated in hospital and
followed up so as to elucidate the natural history
of their disorder. This might lead to clarification of
the early stages of the lesions. In prospective popu-
lation or special group studies such as by mass
miniature radiography, school surveys, or recruiting
drives for the armed forces, it might be of great
value to have studies carried out at the same time
by the team involved in cardiomyopathy work. In
surveys where such individual techniques are used
as the ECG or radiography to determine the heart
size without adequate clinical examination or follow-
up facilities, little useful or valid information is
likely to be obtained because of the lack of specificity
in the techniques involved.
Where there are definite clues to the individuals or

groups susceptible to one or other form of cardio-
myopathy, these clues should be followed up. For
example, in Uganda it has been shown that endomyo-
cardial fibrosis is a disease predominantly affecting
the immigrant group from Rwanda and Burundi and
that rheumatic heart disease is relatively uncommon
in this group. On the other hand, endomyocardial
fibrosis is unusual in the local Ganda population,

in whom rheumatic heart disease is a fairly common
finding. These findings would suggest that epidemio-
logical studies of heart disease and streptococcal
infections in these two groups might be of importance
in obtaining further information regarding the
etiology and pathogenesis ofendomyocardial fibrosis.

Problems of nomenclature and definition were
discussed and it was agreed that they require further
study. Research into the etiology and pathogenesis
will be discussed in greater detail at a later
meeting.
WHO would welcome information on the fre-

quency, clinical picture, and other findings in relation
to the cardiomyopathies. Information on studies
concerning the natural history, etiology and patho-
genesis of these conditions and on places and people
interested in such studies would also be appreciated.
Such information should be sent to Chief, Cardio-
vascular Diseases, World Health Organization,
Geneva, Switzerland.
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RtSUMI

Certaines formes mal connues d'affections cardiaques,
appelees cardiomyopathies, si elles se rencontrent dans
beaucoup de parties du monde, representent, dans les
pays tropicaux ou sub-tropicaux, un probleme tres
important a la fois cinique et de sante publique. L'6tio-
logie et la pathog6nie de ces maladies sont gen6ralement
obscures; plusieurs d'entre elles cependant, comme les
formes cardiaques de la maladie de Chagas ou la fibrose
endomyocardique, sont assez facilement reconnaissables
a leurs caract6ristiques cliniques et pathologiques.

Dans plusieurs endroits d'Afrique, d'Amerique du Sud
et des Antilles, l1'tude des cardiomyopathies est en pro-
gres, mais la necessite se fait jour de recherches A l'6chelle
internationale en vue d'accroitre notre connaissance de
leurs aspects clinique, pathologique et 6pid6miologique.
En 1963, le Comite des recherches de la Societe inter-
nationale de Cardiologie estimait qu'une collaboration
internationale devait s'etablir d'urgence dans le domaine
de la recherche sur les cardiomyopathies, et l'OMS 6tait
priee d'assurer la coordination des travaux. En octobre
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1964, au cours d'une reunion officieuse de conseillers
temporaires de l'OMS, on prevoyait qu'une enquete
sur les cardiomyopathies serait menee par les services de
pathologie de Kampala, d'Ibadan et de Ribeirao Preto,
travaillant en collaboration, avec comme objectif l'adop-
tion de m6thodes uniformes pour l'examen du materiel
d'autopsie. Enfin, en mars 1965, A Kampala, au cours
d'une deuxieme reunion consacree A ces questions, les
principaux points de discussion furent: les criteres du
diagnostic de la fibrose endomyocardique, de la cardio-
m6galie d'origine inconnue et de la cardiopathie de
Chagas, sur le vivant; la nature des etudes cooperatives
necessaires A l'obtention de donnees nouvelles sur l'inci-
dence et la pr6valence de ces affections; l'etude de leur
6volution naturelle, de leur 6tiologie et de leur patho-
genie; le programme des recherches futures.
Des criteres cliniques pour le diagnostic de la fibrose

endomyocardique, de la cardiom6galie d'origine inconnue
et des atteintes cardiaques de la maladie de Chagas ont
6galement ete d6finis A cette occasion. Ils meritent d'etre
largement diffuses dans les pays ou fonctionnent les
centres de recherche et dans toutes les regions ou des cas
de cardiomyopathie pourraient apparaitre. Le pr6sent

memoire en donne un expose detaille illustr6 de quelques
observations cliniques. Les renseignements recueillis en
1965 A la suite de l'examen systematique et uniformise
des patients atteints de ce genre d'affections seront
centralises. Une attention particuliere sera apport6e A
l'etude des cas observes chez les enfants et les jeunes
adultes afin de parvenir a un diagnostic precoce et
d'observer l'evolution naturelle de la maladie. D'autres
groupes de patients seront egalement suivis tout speciale-
ment: les malades atteints de p6ricardite et de cardio-
megalie d'origine indeterminee, ainsi que les femmes
enceintes et les accouchees chez lesquelles l'existence
d'une cardiopathie est suspectee.

Bien qu'au stade actuel de nos connaissances les
etudes de population ne puissent fournir de renseigne-
ments valables concernant l'incidence et la pr6valence
des cardiomyopathies, elles peuvent entrainer le d6pistage
de nouveaux cas, ce qui faciliterait les recherches, et
permettre de verifier certaines hypotheses.

11 convient egalement de poursuivre les enquetes dans
les regions ou l'analyse de certains aspects epidemiolo-
giques des cardiomyopathies pourrait aider A la com-
prehension de leur 'tiologie et de leur pathogenie.
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FIGURES

Fig. 1. (a) Typical notch at Junction of right and left ventricle in right-sided endomyocardial fibrosis (Kampala).
(b) Obliterated right ventricle with papillary muscles and chordae in fibrous mass (Kampala).
(c) Posterior view of heart showing obliteration of apex of right ventricle and enormously dilated and hypertrophied right

atrium (Ibadan).
(d) Extensive fibrosis of apex of left ventricle, with fibrosis penetrating myocardium and normal mitral valve (Ibadan).
(e) Left-sided endomyocardial fibrosis with involvement of posterior cusp (Kampala).
(f) Left-sided endomyocardial fibrosis with prominent ridge of fibrous tissue at Junction of lower and middle third of

aortic outflow path and anterior wall of left ventricle. Normal mitral valve (Ibadan).
(g) Thrombosis at left ventricular apex, with involvement of posterior cusp, perhaps representing earlier lesions (Kampala).

Fig. 2. Right ventricular endomyocardial fibrosis, with gross distension of the abdomen from ascites and enlargement of the
liver, but minimal leg oedema. Patient has had course of diuretics (Ibadan).

Fig. 3. Typical right-sided endomyocardial fibrosis with pericardial fluid and oligaemic lung fields (Ibadan).

Fig. 4. Diagrammatic representation of the angiocardiographic changes in right-sided endomyocardial fibrosis (Reproduced
by permission of the British Journal of Radiology).

Fig. 5. Typical right angiocardiogram in right-sided endomyocardial fibrosis (Ibadan).

Fig. 6. Proptosis of eyes in a 13-year-old schoolboy with endomyocardial fibrosis (Kampala).

Fig. 7. Chest radiograph of the same patient as shown in Fig. 6.

Fig. 8. Enormous right atrium as shown by cardiac catheterization (Kampala).

Fig. 9. (a), (b), (c). Blood pressure in (a) right atrium, (b) right ventricle, and (c) pulmonary artery in the same patient. Upper tracing
is ECG.

Fig. 10. Typical postero-anterior X-ray view of left ventricular endomyocardial fibrosis with pulmonary hypertension (Kampala).

Fig. 11. (a) Diagrammatic representation of left ventricular angiocardiogram in normal heart (Reproduced by permission of the
British Journal of Radiology).

(b) Diagrammatic representation of left ventricular angiocardiogram in established left ventricular endomyocardial fibrosis.
Note reflux into left atrium and persistent defect at apex of ventricle. Mitral valve leaflets not seen (Reproduced by
permission of the British Journal of Radiology).

Fig. 12. Chest radiograph of patient with left-sided endomyocardial fibrosis (Kampala).

Fig. 13. (a), (b), (c), (d). Blood pressures in (a) right atrium, (b) right ventricle, and (c) pulmonary artery in same patient, with (d)
pulmonary wedge pressure. Upper tracing is ECG.

Fig. 14. Macroscopic pathology of cardiomegaly of unknown origin.
(a) Hypertrophy and dilatation of left ventricle with well-marked " lacework " pattern (Ibadan).
(b) Patchy fibrosis and marked " lacework " pattern in left ventricle (Ibadan).
(c) Hypertrophied ventricle with flattening of papillary muscle and apical mural thrombi (Ibadan).
(d) Compare with typical picture of chronic Chagas' heart disease, characterized by thinning of wall and aneurysm forma-

tion at apex of left ventricle (RibeirAo Preto).

Fig. 15. Postero-anterior X-ray view of heart muscle disease showing generalized cardiac enlargement with evidence of ventricular
failure on both sides, but mostly on left (Ibadan).

Fig. 16. Enlarged heart of patient with heart muscle disease (Ibadan).

Fig. 17 (a) and (b). Left ventricular angiocardiogram in heart muscle disease showing great dilatation and atrioventricular
Incompetence: (a) systole; (b) diastole. Apex of ventricle normal in shape (Ibadan).

Fig. 18 (a), (b), (c), (d). Moderate enlargement of the heart in Chagas' heart disease. Both ventricles and the left atrium
are increased in size (Caracas).
(e) ECG in a case of Chagas' heart disease showing disturbances in repolarization and ventricular extrasystoles, as well
as disturbances of conduction (Caracas).

Fig. 19 (a), (b), (c), (d). Post-mortem appearances of the heart in Chagas' heart disease (Caracas). Note the marked thinning of
the ventricular wall at the apex in (c).

Fig. 20 (a), (b), (c). ECG tracings taken at different times during the course of Chagas' heart disease (Caracas).

Fig. 21 (a), (b), (c). ECG tracings taken at different times during the course of Chagas' heart disease (Caracas).

Fig. 22 (a), (b), (c). ECG tracings taken during the course of Chagas' heart disease. (b) shows an attack of paroxysmal ventricular
tachycardia and (c) its control by intravenous procainamide (Caracas).

Fig. 23. ECG from a case of Chagas' heart disease showing conduction disturbances and extrasystoles (Caracas).

Fig. 24 (a), (b), (c), (d). Radiographs of the heart showing marked enlargement and diminished movement on the left side (Caracas).
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