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IDIOPATHIC CARDIOMEGALY*

Cardiomyopathies are certain heart diseases of unknown etiology and pathogenesis,
occurring mostly in tropical and subtropical areas, where they constitute a major clinical
problem and sometimes a public health problem. The need for international co-operation
in the study of such forms of heart disease has long been recognized and WHO convened
informal meetings of investigators on various aspects of the subject in 1964, 1965 and 1966.
Out of these have arisen co-operative studies co-ordinated by WHO. In November 1967
a fourth informal meeting was held in Kingston, Jamaica, to review the following topics:
the progress reports from all co-operating laboratories; the different types of cardio-
myopathies; past experience with cardiac registries, and the diagnostic importance of
coronary angiography. Steps were taken towards theformulation ofa standard terminology,
since too many confusing names are currently employed to mean " cardiomegaly of
unknown origin ". A common name, " idiopathic cardiomegaly ", was therefore suggested
for future use.

The account presented here was prepared by Dr Z. Fejfar, Chief Medical Officer,
Cardiovascular Diseases, World Health Organization, Geneva, on behalf of the other
participants and is a precis of some of the information that was exchanged, some of the
views that were expressed and of the suggestions that were made.

A standard technique for the macroscopic,
microscopic and angiographic examination of the
heart at autopsy was proposed at an informal
meeting convened by WHO in November 1964 and
was tested during 1965 and 1966 in Brazil, Nigeria
and Uganda.

Clinical criteria for the recognition of cases with
endomyocardial fibrosis (EMF), cardiomegaly of
unknown origin and Chagas' heart disease were
prepared at a meeting held under WHO auspices,
in 1965, and were widely disseminated in English
and Spanish.' This action led to the recognition
that similar heart conditions exist in several parts of
the world.
At a further meeting, held in 1966, 2 detailed

examination of the pathological material of subjects
with EMF showed that exactly the same condition as
is found in equatorial Africa occurs rather commonly
in Kerala, India.
At the meeting an account of which is given here

-the fourth convened by WHO on research into the
etiology and pathogenesis of cardiomyopathies-
discussion was centred on cardiomegaly of unknown
origin. In view of the increasing number of names
used to describe this syndrome, 1 it was agreed that

* For list of participants, see page 991.
Bull. Wld Hlth Org., 1965, 33, 257-266; Bol. Ofic. sanit.

panamer., 1966, 61, 452-460.
' WHO Chronicle, 1967, 21, 407-412.

using one name would be preferable and the name
" idiopathic cardiomegaly " (ICM) was chosen;
this name is used throughout the following account.

REVIEW OF STUDIES FROM DIFFERENT AREAS

Americas

Brazil. Dr Prata reviewed a population study of a
random sample of 5000 inhabitants from the rural
area of Sao Filipe (having a total population of
12 000) which is based mainly on family groups.
Of the persons in the sample 40% were males;
25% were Caucasian, 19% Negro and 55% mixed.
Enlargement of the heart was found in about 90% of
all persons examined. Approximately one third of
the electrocardiograms examined showed abnormali-
ties (96 RBBB, 10 A-V block, 167 left ventricular
hypertrophy, 6 right ventricular hypertrophy, and
96 some form of depolarization). Over one-third had
cardiac murmurs, frequently associated with a
severe hookworm anaemia-some of the cases having
haemoglobin below 6 g per 100 ml of blood. There
were many cases of megaoesophagus, increasing
in frequency with age, the youngest being seen at the
age of 15 years. Other patients showed abnormalities
of oesophageal motility.

Evidence of Chagas' infection was much more
common in rural than urban areas, about 50% of
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rural groups being affected. Many patients with acute
Chagas' infection were found. Complement-fixation
tests (done by Dr Prata in collaboration with
Dr Jose Olmeida) gave positive results in patients
with Chagas' disease only with the benzene-chloro-
form antigen, while other sera were positive only
with methanol sera. This feature is at present being
studied together with centres in the USA.

Caatinga do Moura is an area of endemic schis-
tosomiasis which was initially surveyed in 1965,
and studies are continuing. It was found that
pulmonary hypertension, a high prevalence of
cardiomegaly and also a striking prevalence of
systemic hypertension exist there. Raised blood
pressure levels have been found in 28 % of subjects
over the age of 15 years.

Altogether about 64 cases of idiopathic cardio-
megaly and 70 cases ofEMF were seen in Brazil, the
majority being confirmed later by autopsy diagnosis.
Over a 14-year period, 5000 autopsies have been

studied by Dr F. K6berle in Ribeirao Preto.
Chagas' disease was the cause of death in 1000 cases,
that is in 30% of adults. Chagas' cardiopathy was
found in 93% of the examinations and dilatations of
hollow muscular organs (megacolon, megaoesopha-
gus, bronchiectasis, etc.) in about 30%. In central
Brazil, the incidence of such manifestations is almost
the same, whereas in other South American countries
the situation seems to be quite different. This
variation in the pattern of the disease from one
region of South America to another is probably not
due solely to observer differences. The cause may
lie in a difference in the pathological agent or in some
associated condition, e.g., anaemia, alcoholism,
other infections, excessive physical activity, inade-
quate nutrition, and so on.

Several questions and problems were raised in
discussing chronic Chagas' heart disease. Since
parasites are infrequently found in the hearts of
patients with Chagas' cardiopathy, the question of
the extent to which the debris of damaged heart
muscle fibres contributes to the development of
progressive cardiac damage thus arises. The presence
of cardiac auto-antibodies was not thought to be of
importance in this connexion.
The diminution of the parasympathetic ganglion

cells in the intrinsic plexuses of the hollow muscular
organs as the cause of the different forms of enlarged
heart is well established, not only for the enlarge-
ments resulting from Chagas' disease in South
America but also for enlargements in Europe

unassociated with Chagas' disease. 1 The counting
of ganglion cells in Chagas' disease hearts shows
always a more-or-less marked numerical reduction in
the parasympathetic nerve cells, but there is no
good correlation between the nervous cell lesions and
the severity of the heart disease. This suggests that
factors other than the pure loss of parasympathetic
ganglion cells are involved in the pathogenesis of
Chagas' heart disease. Recent clinical investigations 2
demonstrated that the Chagas' disease heart without
apparent cardiopathy behaves as a parasympatheti-
cally denervated heart, while hearts with Chagas'
cardiopathy revealed parasympathetic and sympa-
thetic denervation. Histological studies of the stellate
ganglion confirmed this clinical finding. It seems,
therefore, that the Chagas' cardiopathy is essentially
a neurogenic heart disease, the evolution of which is
influenced by various secondary factors.
Comparative quantitative studies on material from

different geographical areas, using the same tech-
nique, are necessary to confirm definitively this
hypothesis.

In many areas the Chagas' cardiopathy seems to
be clinically diagnosed on the basis of the presence of
heart lesions and positive complement-fixation tests.
There are, however, problems associated with the
interpretation of serological tests. The titre is always
low and, once positive, the test does not become
negative spontaneously or as a result of treatment.
The method of testing is important and at present the
methanol antigen appears to be the best.

Jamaica. Epidemiological studies were reviewed
by Dr Miall. 3 Studies on the prevalence of heart
disease in general population samples in Jamaica
were carried out in a rural population and a suburban
population during 1962-66. The 2 groups were
similar in ethnic composition but the rural group
comprised small farmers and their families while the
suburban group pursued different occupations,
mostly poorly paid. Co-operation amounting to
approximately 90% of both sexes was achieved in the
rural area and from females in the urban area; about
80% of urban males co-operated.
The ECG rehdings were compared with those

obtained in the Framingham (Mass., USA) study and
in similar surveys in the United Kingdom. The
prevalence of Q waves was higher in both the

'Koberle, F. (1963) Rev. goiana Med., 9, 79-116.
2 Amorim, D. S. et al. (1968) Arch. bras. Cardiol., 21,

58-67.
'Fodor, J. et al. (1964) Bull. Wld Hlth Org., 31, 321.
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Jamaican groups and in both sexes than in Framing-
ham and the United Kingdom. High-amplitude R
waves, ST depression, T-wave inversion and flatten-
ing, and A-V conduction defects were all more
common in Jamaicans. Singly and in all combina-
tions, these ECG abnormalities, usually considered
to be due to ischaemia, were more common in
Jamaica than in populations in which coronary
artery disease is prevalent. They were also seen more
frequently in those with hypertension and diabetes,
as would be expected if they were due to coronary
heart disease. Minor A-V abnormalities and
accelerated A-V conduction were much more
common in Jamaican than North American subjects
while ventricular conduction defects showed the
same frequency as in North American population
studies. Angina, usually of a mild type and frequently
a symptom which was not spontaneously mentioned,
appeared to be twice as common in Jamaican rural
areas as in London post-office workers; prolonged
cardiac pain compatible with possible infarction
had a similar prevalence but intermittent claudica-
tion was much less common. The diagnoses of angina
and " possible infarction " in rural Jamaicans were
also associated with a greater degree of ECG
confirmation than in London post-office workers.

Systolic murmurs wdre present in one-third of all
subjects examined but were rarely thought to be of
organic valvular origin. They were commoner in
those with cardiomegaly and in the anaemic.
Hypertension alone, or with some evidence of ECG
ischaemia, was the major cardiovascular finding in
rural males and females and was also common in
suburban females. Unexplained cardiomegaly was
common in these 3 groups and was sometimes
associated with a history of angina and occasionally
with ECG evidence of ischaemia, left bundle branch
block (LBBB) or arrhythmia. The suburban male
group showed little hypertension or unexplained
cardiomegaly. Valvular heart disease and other
forms of heart disease were very seldom encountered.
The findings in Jamaica suggest that "ischaemic"

ECG tracings are more common than in Framing-
ham or the United,-Kingdom but clinical and patho-
logical experience over many years indicates that
coronary artery disease in general, and myocardial
infarction in particular, are relatively uncommon in
"Jamaica. The rates for cardiac infarction and severe
coronary stenosis at autopsy are very considerably
lower than those reported from Oxford, England.
There is therefore an apparent discrepancy

between the epidemiological findings, which suggest

myocardial ischaemia, and the clinical and patholo-
gical evidence and it seems unlikely that factors of
selection account fully for this situation. 1 It would
appear that myocardial damage is much more
widespread than is revealed by the criteria being used
in clinical and pathological diagnoses. It has been
observed in these population studies that the ECG
tracings with Q waves show an unusually high
proportion in which the muscle damage is in the
anteroseptal region, possibly suggesting focal ischae-
mic necrosis associated with disorder of the small
coronary arteries. It is, however, possible that
some other myocardial disease, simulating ischaemia,
contributed to the epidemiological findings. It is
known that ECG changes typical of myocardial
infarction can occur in Jamaican cardiomyopathy
when at autopsy there is no macroscopic evidence of
fibrosis. Follow-up data suggest that the cardiac
abnormalities diagnosed are associated with excess
mortality, including those cases of unexplained
cardiomegaly and ischaemia without hypertension.

Studies were also carried out on transverse
diameters of hearts, cardiothoracic ratios (CTR)
and grades of aortic unfolding as seen on full-sized
chest films of random samples from the rural and
suburban communities and were compared with
results from a rural district in South Wales. 2,3 For
each population, mean CTR and the prevalence of
aortic unfolding rose with age and these changes
correlated with each other and with changes in
blood pressure. Mean CTR and the degree of aortic
unfolding were substantially greater in Jamaica than
in Wales. These differences could not be easily
explained but might be due to racial origins; if this
is so, then the prevalence of cardiomegaly in subjects
of African origin may be over-estimated.
The work in Jamaica is being extended to Guyana

in order to assess possible racial factors in heart
disease, blood pressure, CTR and pulmonary
function. As this is an area in which malaria eradi-
cation was completed 15 years ago but where
filariasis is still prevalent, it was considered useful
for basic immunoglobulin levels to be measured to
compare with areas still affected by malaria (Uganda)
and those where Chagas' disease is prevalent (Brazil).

Clinical studies were reviewed by Dr Stuart.
In 170 subjects diagnosed as having primary myo-

1 Stuart, K. L. & Hayes, J. A. (1963) Quart. J. Med.,
32, 99.

2Stuart, K. L., Miall, W. E., Tuloch, J. A. & Christian,
D. E. (1962) Brit. Heart J., 24, 455.

' Ashcroft, M. T. & Miall, W. E. (unpublished data).
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cardial disease, electrocardiographic abnormali-
ties were remarkably common, with right bundle
branch block (RBBB) or left bundle branch block
(LBBB) and peri-infarction block in 36% and
pathological Q and ST-T wave changes in 26%;
i.e., 62% of subjects had an ECG which would
fulfil the criteria for ischaemic heart disease and the
highest mortality occurred in subjects with these
changes. In 57 cases of Jamaican cardiomyopathy
seen recently, palpitations and paroxysmal nocturnal
dyspnoea were very common and one-quarter had
angina pectoris. Gallop rhythm was frequently
present even when subjects were not in clinical
cardiac failure. In a series of ECG readings from one
patient, progression was observed from (1) left
ventricular hypertrophy, to (2) focal anteroseptal
myocardial damage, and (3) LBBB.

Pathological material was presented by Dr Bras
and Dr Hayes who included reports on behalf
of Dr Sumerell and Dr Campbell. 1 Autopsy
studies on subjects over the age of 17 years showed a
very high incidence of cardiac disease in the selected
hospital population in Jamaica. A diagnosis of
hypertensive heart disease was made in 46% of the
diseased hearts (one-quarter of all autopsies over the
age of 17 years) and idiopathic cardiomegaly (ICM)
in 4% of diseased hearts (2 % of all autopsies).
Atherosclerotic heart disease (14% of diseased
hearts, 6% of all autopsies) is present in significant
amounts. Weights of hearts measured at autopsy
indicate that in Jamaica the normal weights are 295 g ±
50 g for males and 260 g ± 50 g for females; the
criteria used for cardiomegaly were hearts in excess
of 400 g for males and in excess of 350 g for females.2
Approximately 50 hearts have been examined by

the accepted technique, including coronary-injection
and sampling of the heart throughout with sub-
sequent serial sectioning of the tissue blocks. There
were no more than 5 cases of ICM among some
800 autopsies of which approximately 400 were of
patients aged 17 years and over. It can be said
that ICM is not frequently seen in the autopsy room.

Serial sectioning of ICM hearts has demonstrated
the presence of thickened intramural small arteries,
particularly in the blocks taken from the septum
in the A-V region. Such arterial change was present
over relatively long segments of the arteries and it
occurs in the absence of disease of the larger coronary

1 Sumerell, J. M., Hayes, J. A. & Bras, G. (1968) Trop.
geogr. Med. 20,127-132.

' Hayes, J. A. & Lovell,H. G. (1966) Circulation, 33, 450.

vessels. Non-ICM hearts occasionally showed this
intramural arterial lesion, but these were relatively
isolated and did not involve long segments. These
have not hitherto been recognized. Their impor-
tance in the pathogenesis of ICM has not been
determined nor is it known whether they are primary
or secondary. The presence of these vessels in the
A-V region of the septum may possibly be related
to the relatively common symptom of LBBB in
ICM patients.

Venezuela. In Belen, a cross-sectional study was
carried out in 1961 3and the original subjects have
now been followed for a period of 6 years.4 A 5-times
higher rate of "new" cases of chronic cardio-
myopathy has been found in the group of subjects
with initially abnormal serological tests for Chagas'
infection, Mortality was high in the sample, and
was due to heart failure and sudden death.
Comparative cardiovascular studies between 3

rural communities of Venezuela will be carried out
in 1968 and repeated at 2-year intervals using a
mobile clinic unit. The main purpose will be to
compare the pattern of cardiovascular diseas9 in
selected areas with different prevalence of Chagas'
disease.
Dr Puigbo presented the results of a detailed

study of 19 cases of chronic cardiomyopathy (exclud-
ing hypertensive, ischaemic, valvular, congenital and
pulmonary heart disease, and pericarditis). 5 The
cases were divided into two groups: group A,
14 cases typical of chronic Chagas' cardiomyopathy;
group B, 5 cases of unknown forms of cardiomyo-
pathy. The relative frequency was 30 cases of
Chagas' cardiopathy (found within 1 year) to 5 cases
ofunknown types (diagnosed during a 3-year period).
The outstanding feature noted in group A was

the exposure to Chagas' infection in rural areas.
There was a positive complement-fixation test in the
cases tested and a cardiopathy characterized by
signs of cardiomegaly and a variety of electrical
conduction defects (RBBB was very frequent). The
pathology was characterized by thinning near the
apex and posterior basal portions of the left ven-
tricle often with the formation of an aneurysm and
mural thrombosis. Two types were described:

3 Puigb6, J. J., Nava Rhode, J. R., Garcia Barrios,
H., Suarez, J. A. & Gil Yepez, C. (1966) Bull. Wld Hith Org.,
34, 655-669.

4Puigb6, J. J., Nava Rhode, J. R., Garcia Barrios, H.
& Gil Y6pez, C. (1968) Bull. Wid Hlth Org. (in press).

5 Suarez, J. A., Puigb6, J. J., de Suarez, C. & Valecillos,
R. I. (unpublished data).
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(1) where the thinning was relatively localized to
the apex and death was sudden or unexpected,
frequently with paroxysmal arrhythmias, and (2) in
which aneurysmal thinning extended more than 3 cm
from the apex. In addition there were certain clinical
and electrocardiographical differences which distin-
guished these 2 types during life. There was
extensive myocytolysis in group A.

In the 5 cases in group B-who presented with
progressive congestive heart failure for no ascer-
tainable cause-there was generalized enlargement
of the heart. At autopsy there was marked cardiac
hypertrophy with dilatation of the ventricles, par-
ticularly the left ventricle. There was no valvular
or endocardial damage nor aneurysm formation.
In contrast to cases in group A, in this group the
heart showed dilatation without aneurysm forma-
tion, myocytolysis was absent and there were no
cellular infiltrates.

Africa
Ethiopia. Dr Parry described his preliminary

experiences in Ethiopia concerning the prevalence
of heart disease. At the Tuberculosis Centre in
Addis Ababa, patients with abnormal chest films
were referred to him. A total of 72 cases (15.6%)
of ICM were diagnosed among 499 patients.

Nigeria. Dr Antia reported on the follow-up of
13 children aged 18 months to 6 years who had
been diagnosed in Ibadan as suffering from ICM.
The heart size had become smaller in many of these
children but ECG remained abnormal. One case
had come to autopsy and showed no signs of
inflammatory myocarditis.

Several participants pointed out that these ICMs
may, in effect, have been originally caused by a
myocarditis; for example, cardiomegaly, abnormal
ECG and subjective symptoms had persisted for
over 5 years in about one-fifth of the cases with
acute myocarditis following infection.' Dr Antia
replied that there is no evidence from the white cell
count, the erythrocyte sedimentation rate, serological
studies or from the 1 autopsy that there had been
an inflammatory myocarditis but several partici-
pants suggested that a myocarditis following an
infection might not retain typical evidence of
inflammation.

Uganda. Dr Shaper reported on follow-up studies
which had been carried out by the Medical Research

1 Bengtsson, E. & Lamberger, B. (1966) Amer. Heart J.,
72, 751-763.

Council Infantile Malnutrition Unit, Kampala, on
children admitted to the Unit from 5 to 10 years
previously with severe kwashiorkor. No clinical or
radiological evidence of heart disease had been
detected in this group.2 In Kampala, cardiac failure
has been a fairly common occurrence during the
recovery phase of kwashiorkor 3 and further studies
on the heart in kwashiorkor provide evidence that
the myocardium is involved, with raised LDH-1
(lactic dehydrogenase) levels which fall rapidly to
normal on treatment and transient electrocardio-
graphic abnormalities.4

Further investigations have been carried out in
Kampala into the differential diagnosis of mitral
incompetence. It is now considered possible that
left-sided endomyocardial fibrosis (EMF) may be
differentiated from mitral incompetence due to
rheumatic heart disease or idiopathic cardiomegaly
by use of the phonocardiogram and apex cardio-
grams.5
Dr Shaper went on to describe further work

which had been carried out on the immunological
status of subjects living in a tropical environment.
Previous studies had observed a high frequency of
circulating cardiac antibodies in African subjects
with cardiac disease, and an association between
these antibodies and high titres of malarial antibody.
The new studies were carried out on subjects without
cardiac disease and showed a significant association
of high malarial antibody titres with cardiac anti-
bodies, rheumatoid factor, thyroid antibodies, pari-
etal cell antibodies and high levels of IgM. 6 This
phenomenon was most commonly seen in Rwandan
immigrants, the group most susceptible to EMF.
The purpose of this study had been to explore the
hypothesis than EMF is a modified form of rheu-
matic heart disease, occurring in subjects with a
particular immunological background.

Discussion centred on the relationship between
the incidence of EMF and that of malaria because
these 2 diseases are now always found together.
Dr Shaper emphasized that malaria was not the
only parasitic infection which might be responsible
for such an altered immunological response and
cited filariasis and trypanosomiasis as other possible
factors.
Dr Hutt reviewed all the cardiac cases which had

come to autopsy in the new Mulago Hospital,

2G. C. Cook (personal communication).
3 Wharton, B. A. et al. (1967) Lancet, 2, 384.
'Wharton, B. A. et al. (unpublished data).
Fowler, J. et al. (unpublished data).

'Shaper, A. G. et al. (unpublished data).
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Kampala, from 1965 to 1967. Defining idiopathic
cardiomegaly as a large heavy heart with dilatation
and hypertrophy of the ventricles but with no evid-
ence of hypertension, valvular lesions, coronary
artery disease or specific pathology, 16 cases were
seen in the last 2500 autopsies (3.5% of all cardiac
cases). Clinically these were a heterogeneous group,,
comprising 8 men over the age of 40, 2 women in
whom the disease was associated with pregnancy,
2 children aged 3, and 4 other adult cases. Patho-
logical thrombi in the heart were present in 3 cases
and pulmonary and systemic infarction in 4. There
was no evidence of disease in the main coronary
arteries. Microscopically there was a variable hyper-
trophy of myofibres often with bizarre nuclei. Focal
areas of myocytolysis and fibrosis were present in
most cases and patchy superficial endocardial
scarring was frequent.
Dr Hutt did not believe that ICM represents a

single disease, but that it is probably a response to
a variety of different damaging agents. He did not
think EMF and ICM are related. Endomyocardial
fibrosis is nearly always easily distinguished from
ICM even when the latter show thrombi or scarring.
A major problem in differential diagnosis is the

hypertensive heart. In the absence of a history of
hypertension it is impossible to differentiate ICM
from hypertensive heart disease with terminal dila-
tation of the left ventricle. Further detailed patho-
logical studies on these 2 groups are required.

In the general discussion which followed, the dif-
ficulties in the post-mortem diagnosis of ICM were
stressed, particularly the differentiation from hyper-
tensive heart disease. The general consensus of
opinion was that there are no pathological lesions
which are unique to hypertension and therefore,
without a clinical history, it is usually impossible to
diagnose hypertensive heart disease at autopsy.
Dr Koberle also emphasized the difficulty in the
differential diagnosis of ICM from Chagas' heart
disease if there was a positive serology for T. cruzi.
Dr Hayes and Dr Ramalingaswami pointed out
that, in many cases of ICM, peculiarities of the
cardiac nuclei are seen, changes which are uncommon
in hypertensive heart disease. It was felt that further
work is needed to investigate the appearance of
cardiac nuclei in various conditions.

Nigeria (Ibadan) and Uganda (Kampala) were
2 areas in which longitudinal community studies
were already in progress and it was suggested that
these two situations should be more fully assessed
for their potential in cardiovascular studies.

Asia

India. Dr Ramalingaswami reviewed the material
on endomyocardial fibrosis and idiopathic cardio-
megaly in New Delhi. In 1966, a number of cases
of EMF of the Davies type were presented from
Kerala, India, and it was noted at that time that
no such cases were reported from North India,
for example from the New Delhi area.1 One case
of EMF was now presented from Delhi and there
were indications that this condition was probably
more widely distributed in India than was believed
earlier.

In this case, in addition to the characteristic
endocardial and myocardial lesions, much elastic
tissue was demonstrated in the endocardium. The
participants were of the opinion that material with
the staining qualities of elastic tissue was often
present to a significant extent in the endocardial
lesions of EMF and that this feature was not
emphasized sufficiently in the published literature
on this subject.

Cases of idiopathic cardiomegaly continue to be
seen in the Delhi area from time to time although
as a group they are relatively infrequent in compari-
son to other forms of heart disease in that area.
A review of the histological features of this group
revealed a close similarity to cases of idiopathic
cardiomegaly from Uganda. Endocardial thickening
was minimal compared with EMF. Elastic tissue
was present in the thickened endocardium. The
myocardial lesions were characterized by focal areas
of myofibre loss in varying stages of repair and well-
vascularized scars. The myofibres surrounding these
scars showed much hypertrophy and bizarre nuclear
forms.
Dr Gopi described his experience of EMF in the

State of Kerala, South India, in an area with a
population density of over 3888 per kM2, and with
a mean maximum temperature of 950 F (35°C) in
the dry season and 730 F (22.8°C) during the
monsoon. Infection with Wuchereria bancrofti and
Brugia malayi is very common. The proportion
of cases of EMF is small, the distribution of disease
in 3000 cases of cardiovascular disease seen at the
Trivandrum Medical College was: valvular heart
disease, 37%; ischaemic heart disease, 22%; hyper-
tensive heart disease, 19%; cardiomyopathies (in-
cluding EMF), 8 %; congenital heart disease, 6.5 %;
others (including cor pulmonale), 7.3 %. Of the
patients with valvular disease about 95% were

1 WHO Chronicle, 1967, 21, 407-412.
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thought to have rheumatic heart disease. The high
incidence of ischaemic heart disease is interesting,
although the atherosclerotic etiology could not be
ascertained. He wondered if the highly saturated
coconut oil fats, which are consumed in large
amounts by all the people, could be responsible in
some way for thrombosis or atheroma. It may be,
of course, that some of these subjects suffer from
1CM of other etiologies. Also, the absence of cor
pulmonale, except among the coconut fibre (coir)
workers, contrasts strongly with the experience in
New Delhi where the disorder accounts for 19% of
cardiovascular disease.
Of the 39 cases of clinically diagnosed EMF seen

by Dr Gopi, right ventricular disease is dominant;
left-sided disease is rarer' Five cases had come to
necropsy and in all of them increased fat had been
found round the heart; this is unusual in EMF.
A grossly "cirrhotic" liver is regularly found in
patients with right ventricular disease and the whole
problem of hepatic disease in patients with sustained
systemic and hepatic venous hypertension was dis-
cussed. Dr Gopi suggested that a high systemic
venous pressure would lead to passive portal hyper-
tension, organic changes in the liver, and ultimately
frank cirrhosis of the liver. Serial needle biopsy
specimens should be studied in patients with progres-
sive EMF but this demands early diagnosis. In
Uganda, no true cirrhosis is seen in cases of EMF.
Curious large spaces filled with a homogeneous
pink-staining material had been seen in the endocar-
dium and Dr Gopi thought that they were dilated
lymphatics with hypertrophied walls. Such spaces
were also found in the liver, kidney and mesenteric
nodes, but their precise identity was not generally
agreeed upon. Lympho-venous anastomoses were
invoked as a possible explanation, as the lymph
could not drain against a high venous pressure.'
It was suggested that this might be a unique situation
of lymphatic stasis possibly caused by filarial infec-
tion and that studies of the lymphatics and of
lymphatic flow from the legs might help in solving
this problem. Dr Gopi has seen a curious endothelial
change in the right coronary artery of a man aged 28
with right ventricular EMF; this had not been seen
before in EMF. Studies of the coronary tree might
help to define such lesions, both in their frequency
and type.
The vexed question of the high venous pressure

in right ventricular EMF had also been studied by

1 Ruszynak, I. et al. (1960) Lymphatics and lymph circula-
tion, New York, Pergamon Press.

Dr Gopi. The same mean pressure was found from
the pulmonary artery through to the cephalic vein.
Dr Gopi asked how this could be. He discounted
ascites as a possible compensatory mechanism-and
thus refuted Abrahams' original hypothesis-because
he had found a very high venous pressure in patients
who had no ascites. The importance of an increased
peripheral venous tone was discussed but little work
has been done on this problem; future studies could
include an investigation of methods of increasing
and possibly decreasing venous tone and of the
histology of the walls of peripheral veins.
Dr Gopi wondered why Kerala was different from

the rest of India. Why was EMF seen less frequently
in other areas? He knew of only 1 case from New
Delhi and 2 from Vellore. He asked if the children
of Kerala could be developing disease from eating
so much tapioca, which he stated can produce
myocardial fibrosis and endocardial thickening when
fed to albino rats.
The problem of idiopathic cardiomegaly is pro-

bably greater than the EMF problem in Kerala-
there were nearly 6 times as many cases. Again,
a local food might play some part. A toxic myocar-
ditis has been produced in subjects consuming the
kernels of a local plant, but there is no evidence
that acute myocarditis would result in chronic
idiopathic cardiomegaly.
The workers from Africa agreed that the cases of

EMF from India are very similar to those of Uganda
and also that in these cases there is much more
elastic tissue than frequently described.
The same is true for the cases of ICM. The par-

ticipants from Latin America noted a certain simi-
larity of the Indian cases of ICM with Chagas' heart
disease, mainly with regard to the histological
finding of myocytolysis.

Japan. Dr Ueda presented the picture of idio-
pathic cardiomegaly and allied myocardial disease
in Japan. Autopsy records from 1958 to 1964 from
university hospitals and some other hospitals from
Japan have been analysed. Cardiovascular disease
accounted for 20 %-25 % of the material; 2.9 %-6%
of all cardiovascular disease were assigned as heart
disease of unknown etiology. The category included
idiopathic cardiomegaly, primary degenerative myo-
cardiopathy, myocarditis of unknown etiology, pri-
mary endocardial fibroelastosis and primary endo-
myocardial disease. Published reports on these con-
ditions have been increasing in the last 10 years and
altogether 186 cases have been reported.
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Difficulties in the clinical application of this classi-
fication, based on morphological criteria, were noted
in discussion; furthermore, certain " entities " of
endomyocardial lesions may represent different stages
in the evolution of the same disease. As the diagnosis
was established in some cases through cardiac biopsy,
a discussion about the indication and value of this
diagnostic method took place. Most speakers were
sceptical of its value; in the first place, the biopsy
might frequently be unrepresentative of the lesion
and in second, it entailed some risk to the patient.

THE NATURE OF SOME CARDIOMYOPATHIES

The problem of protein-calorie malnutrition and
heart disease was reviewed. Whether such malnutri-
tion can modify the response of the heart to infective
agents or whether infection can modify the response
of the heart to protein-calorie malnutrition is not
known. Dr Ramalingaswami studied the effects of
protein malnutrition on monkeys and found a
decrease in bulk of individual muscle fibres both in
the heart and in skeletal muscle. In the study of
7 hearts from victims of the Bihar famine (1967)
the dominant finding was a profound atrophy of
myocardial fibres with very little inflammatory reac-
tion. Analogous changes were found in the liver,
where the parenchyma had shrunk, and in the
testes, where no spermatogenic epithelium could be
seen. The suprarenals, however, showed large cells
and the absence of lipid. Similar changes have been
described previously.'

It was agreed that little was known of the func-
tional capacity of these very small hearts, but the
question was asked why the signs of cardiac failure
do not appear. Can this non-appearance be due to
the " metabolic needs " of the body being greatly
reduced? Also, can the changes in the body during
treatment lead to cardiac failure, as was formerly
noticed in children with kwashiorkor? Endocardial
" marantic " thrombi in patients with protein-calorie
malnutrition are well known, but it is not known
why these thrombi should be much commoner in
some parts of the world than in others.
Dr Stuart introduced his data on patients with

peripartal cardiomyopathy, and suggested that
although it occurs among Negroes of the southern
United States of America more commonly than
among the Caucasians, a racial factor was not
necessarily established. The problem of its relation-

1 Keys, A. (1950) The biology of human starvation, Uni-
versity of Minnesota Press.

ship to pregnancy is unsolved. Is it post-partal, or
does the heart become abnormal before delivery?
Why should cardiac failure so commonly develop
weeks after the immediate post-partal days have
passed and at a time when the haemodynamic
changes of pregnancy are expected to be minimal?
In view of the fact that the majority of cases present
symptoms for the first time in the puerperium and
not during pregnancy, is the disease being missed
by obstetricians? Dr Stuart included in his series
some patients whom he had followed for 13 years.
When heart failure occured it was commonly in
those who had had many pregnancies, often in
rapid succession.
Dr Stuart asked whether this " disorder" might

be no more than the appearance of the indigenous
cardiomyopathy for the first time in the puerperium.
Although patients' hearts became smaller during
recovery, they have yet to be seen to return to
normal size (although this conflicts with experience
in South Africa) and Dr Stuart clearly favoured a
pre-existing heart disease. In Nigeria, the " ultra-
pregnant" patients with chorionepithelioma have
not been seen to develop a similar cardiac disease;
so perhaps there was nothing in the hypothesis of
a metabolic cause for the cardiac failure, although
one participant suggested that there might be some
hypersensitivity reaction to protein in the blood
after delivery. It was asked if the Lawrence Tavern
survey could be used to detect early cases, or if
every woman in a defined community could be
followed; and in what way latent Chagas' disease
behaves in pregnancy and the puerperium. Perhaps
data on these questions could be obtained by study-
ing primiparae and multiparae at, say, 6 weeks and
6 months after delivery. The need to compare
patients with peripartal heart disease with controls
of similar age and parity was stressed, and it was
suggested that the chance of detecting the disorder
in multiparae was greater than in primiparae because
multiparae go to hospital more often. In view of
the possible role of hormonal factors, particularly
thyroid and adrenal overaction, studies of thyroid,
adrenal and sex hormone activity should be under-
taken in patients with unexplained heart disease in
pregnancy, the puerperium and during lactation.
Dr Shaper critically reviewed the literature con-

cerning cryptogenic cardiomyopathy in South Africa.
The condition appears to be common, particularly
in the urbanized African patient, and is also seen
in Europeans. There is little to support the original
title of " nutritional heart disease " and there is
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considerable evidence to suggest that alcoholism
may be a major factor in ICM in South Africa.
While there are reports that this disorder is reversible,
there is no evidence beyond a decrease to a radio-
logically normal contour that the heart really be-
comes normal. Gillanders' original cases,' Becker's
cardiovascular collagenosis,2 Nigerian heart muscle
disease,3 and ICM in other parts of Africa 4 do not
seem to differ in any apparent way, and it is evident
that the pathologists do not favour the idea of
distinguishing one type of heart disease from another
on the basis of differences in the size and location
of endocardial thrombi.
The pathological picture of ICM as described may

be associated with pregnancy and alcoholism. For
the present, it seems reasonable to include such cases
under the name ICM until either the mechanism of
production is clear or specific pathology is noted.
Thus one might refer to " idiopathic cardiomegaly in
association with pregnancy (or alcohol)".

IMMUNOFLUORESCENCE AND ELECTRON

MICROSCOPE INVESTIGATIONS

Dr Laufer and Dr Davies reported on immuno-
fluorescence and electron microscope investigation
of heart specimens of 6 cases from Kampala (4 of
EMF and 2 of hypertensive heart disease) which
were studied in Jerusalem. Not all the cases could
be throughly studied due to problems of fixation
and post-mortem changes. Acid phosphatase was
found to be normal in the 3 cases studied; IgG and
IgM were positive in all 6 cases; only in I case was
IgM staining negative, but here autolytic changes
were advanced.

Electron microscopy of 2 cases of EMF showed
(1) mitochondrial changes (variation in size, number
and arrangement, with distortion of cristae and
presence ofdense mitochondrial bodies); (2) increase
in the number and size of lipofusion granules; (3) in
some areas dose association of myofibre cells with
"baby" and mature collagen.
Changes (1) and (2) are not specific and have

been described in other pathological conditions.
The association of young collagen with myocardial
cells indicates that these cells, as well as fibroblasts

lGillanders, A. D. (1951) Brit. Heart J., 13, 177.
'Becker, B. J. P. et al. (1955) Circulation, 7, 345.
Edington, G. M. & Jackson, J. G. (1963) J. path. Bact.,

86, 333.
' Hutt, M. S. R. & Coles, R. M. (personal communica-

tions).

and aortic smooth muscle cells, may produce
collagen under certain conditions.
The specificity of the changes was questioned by

the investigators, who thought they could also be
related to the agonal clinical state. More data were
needed to evaluate this problem. The mitochondrial
and lysosomal changes may vary with the clinical
state of the patient, but they do not appear to be
specific for EMF. A proliferation of the collagen
fibres, both adult and baby, was described together
with their possible relationship to the main myocar-
dial disease. A similar discussion was held on the
effect of " labilizers " of lysosomes.
The pathogenesis of experimental myocarditis was

discussed on the basis of the hypothesis of Laufer &
Davies (supported by their previously published
work) 5, 6 that different noxious agents damaged the
myofibril cell membrane producing increased per-
meability with secondary mitochondrial and lysoso-
mal changes. These changes lead to a vicious circle
of myocardial damage and inflammatory reaction.
Members of the group supported the explanation
and wondered if the same chain of events occured
in EMF and ICM.

CORONARY ANGIOGRAPHY

The possible role of coronary angiography in the
diagnosis of cardiomyopathy was discussed in detail
by Dr Cockshott. Since there are no alterations seen
in large branches of coronary arteries in idiopathic
cardiomegaly, EMF and Chagas' heart disease,
a diagnosis of pure cardiomyopathy seems to be
untenable in the presence of obstructive changes in
coronary angiogram. It may be borne in mind that
ECG may show coronary insufficiency pattern
in ICM. Though the large branches may not show
any changes, smaller arterioles may show changes
especially the sinu-atrial nodal artery in cardiomyo-
pathies.7 This can possibly be demonstrated by micro-
angiography. A slab of the heart from this area is
taken after adequate injection of the coronary
vessels with radio-opaque material. This is exposed
on a single-coated lithography film with a point
X-ray source, like a dental X-ray -unit, and the

Laufer, A. & Davies, A. M. (1967) Experimental granulo-
matous myocarditis. In: Bajusz, E., ed., Methods and achieve-
ments in experimental pathology, Basel, S. Karger, vol. 3,
pp. 183-199.

'Laufer, A. & Davies, A. M. (1968) Ann. N.Y. Acad.
Sci. (in press).

7Varnauskas, E. et al. (1967) Amer. J. Cardiol., 19,
53 1-541.
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arterial pattern can be studied after enlarging the
picture. This method has the advantage that the
slice can be processed and the same arteriole may
be studied histologically.

CARDIAC REGISTRIES

Cases from the whole country are registered at
the Ministry of Health in Caracas, Venezuela.
In Uganda, Nigeria and Jamaica, the registries
have difficulty in getting adequate co-operation from
the peripheral hospitals and hence the activities are
centred more or less around the respective hospitals
alone. A pro-forma prepared by WHO in 1966 has
proved useful and it was suggested that each centre
participating with WHO in the study of idiopathic
cardiomegaly should use it so that periodic infor-
mation on patients with ICM, EMF and Chagas'
heart disease might be available for central storage.

DIAGNOSIS OF IDIOPATHIC CARDIOMEGALY

Pathology
Before a pathological diagnosis of ICM can be

made it is necessary to exclude the following
indications.

(1) Significant systemic hypertension (as described
in clinical section on page 989);

(2) Organic valvular disease;
(3) Coronary artery disease;
(4) Intra- or extra-cardiac " shunt ";
(5) Obstructive cardiomyopathy;
(6) Histological evidence of myocarditis or sys-

temic disease such as amyloidosis or haemochroma-
tosis;

(7) Cor pulmonale with right ventricular dilata-
tion and hypertrophy.1

It appears from the literature that cases fitting the
description below are seen in many parts of the
world.2 It was possible to confirm through examina-
tion of material that cases fitting this description
occur in New Delhi, Jamaica, Ibadan and Kampala.
The cases described as Jamaican cardiomyopathy by
Hill et al. do not appear to conform with the
hearts presented by the participants from Jamaica.

I WHO Expert Committee on Chronic Cor Pulmonale
(1961) Wid Hlth Org. techn. Rep. Ser., 213.

t Bull. Wid Hlth Org. 1965, 33, 257-266; Bol. Ofic. sanit.
panamer., 1966, 61, 452-460.

Hill, K. R. et al. (1967) Brit. Heart J., 29, 594-601.

Macroscopic appearance. There is an enlarged
and heavy heart which frequently has a globular
shape. The general criteria for heaviness are nor-
mally taken as 400 g or more for males and 350 g
or more for females, but studies of heart weights in
Jamaica and Uganda suggest that these might be
reduced to 350 g and 300 g, respectively, if early
cases are not be missed.
The enlargement and heaviness of the heart is

due to dilatation and hypertrophy of both right
and left ventricles; because of the dilatation, the
wall of the ventricle may not be thicker than normal.
Measurements of the inflow and outflow tracts of
the left and right ventricles and of the transverse
diameters are increased. There is usually some
increase in the size of the mitral and tricuspid valve
rings. The visceral pericardium may sometimes
show 1 or more milk patches, but pericardial
involvement is not a usual feature.
The endocardium of the ventricular cavities usu-

ally shows a lacework pattern due to stretching of
the trabeculae carnae and there is frequently thin-
ning at the apex of the left ventricle. There may be
patchy superficial white endocardial scars irregu-
larly distributed over the inflow or outflow tract.
Thrombi are not a consistent feature and there
appears to be some variation in their incidence in
different geographical areas; when present, they
may be small and globular or occasionally large
and friable. The atria may contain thrombi.

Microscopic appearance. The increased weight of
the ventricles is due to hypertrophy of the muscle
fibres and to a variable increase in the connective
tissue of the heart. The muscle fibres show con-
siderable variability in size and often have large
nuclei which have bizarre shapes; Anitschkow's
myocytes may be seen. There is frequently a slight
diffuse increase in cardiac connective tissue but
focal scarring is nearly always found and may be
extensive. This scarring may follow obvious foci
of myocytolysis, but elsewhere there appears to be
atrophy of fibres with fibrotic replacement. Hearts
which show marked diffuse or focal collections of
chronic, inflammatory cells should be grouped under
myocarditis though scattered lymphocytes and occa-
sional histocytes may be present in ICM.
The ventricular endocardium is not usually dif-

fusely thickened and the fibrotic patches described
are superficial and often contain elastic tissue;
thrombus formation may be present. There is no
evidence to suggest any primary lesion as similar
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endocardial scars may be seen in a variety of
abnormal hearts.
The main coronary artery tree is usually normal

and there is no evidence to incriminate atheroma
in the etiology of ICM. Changes have been noted
in smaller vessels and these are the subject of further
investigation. The pathological features ofendomyo-
cardial fibrosis are distinct and it is considered that
ICM and EMF are separate and unrelated conditions.

Clinical

Problems of diagnosis. Diagnostic difficulties aris-
ing from the possible association of ICM with
arterial hypertension, evidence of mitral incompe-
tence or coronary heart disease were discussed.

Arterial hypertension. The possibility of a chance
association of arterial hypertension of any etiology
and ICM makes it necessary to follow-up all
patients suspected of having ICM, irrespective of
the casual blood-pressure reading. An exception
would be patients with clear-cut evidence of advanced
hypertensive vascular disease, diagnosed by per-
sistent albuminuria, grade III hypertensive retino-
pathy or signs of renal failure. The investigations
which may be of value, in addition to the normal
clinical methods, include apex cardiogram, phono-
cardiogram, circulation time, heart volume deter-
mination, cardiac output, examination of the fundus
oculi and reaction of the heart to physical stress,
e.g., exercise, hypoxia.

It is accepted that persistence of cardiomegaly
when an elevated blood pressure falls spontaneously
to normal levels, in the absence of specific hypo-
tensive therapy or other reasons for hypotension,
is a reasonable criterion for the diagnosis of ICM.
This is based on clinical experience showing that
significant left vetricular hypertrophy develops usu-
ally in a long-persisting arterial hypertension.
A number of factors suggests the possibility of an

altered vascular reactivity in patients with ICM.
However, no suggestions for further investigations
have been made.

Mitral incompetence. The problem arises when
there is an apical systolic murmur of any intensity
in patients with cardiac enlargement, particularly
in older age-groups and those without other signs
of valvular heart disease.

Apart from cardiac catheterization and angio-
cardiographic studies, it is necessary, for the time
being, to rely on the usual clinical criteria. Refer-
ence was made to the use of drugs to alter the

nature of murmurs in the differential diagnosis of
cardiomyopathies.
More precise information about the movements

of the mitral valve cusps may be obtained from
the use of recently developed ultrasonic techniques.
Their possible value is being studied.

Coronary heart disease. The close clinical simi-
larity in many instances between ICM and coronary
heart disease, particularly in reports from Jamaica,
calls for further studies of the coronary circulation,
particularly in patients with ICM. This can be
done in two ways:

(1) Coronary angiography, during life and at
autopsy;

(2) Measurement of coronary blood flow by radio-
active crypton and xenon methods.

Suitable methods for angiographic studies are
being prepared by Dr Cockshott. The technique
might be employed on those admitted to hospital
but in general it was felt that this could reveal little
more than had already been shown at autopsy, i.e.,
that there was no major coronary vessel disease and
no narrowing or obstruction in the smaller vessels.

SUGGESTIONS FOR FUTURE STUDIES

Pathological studies

Hypertrophy of media, thickening of intima and
perivascular sclerosis were demonstrated by the
workers in Jamaica in the small vascular channels
in the region of the atrioventricular node in the small
number of cases of ICM studied so far, but there was
no vasculitis or thrombus formation. It was felt that
a systematic study of this phenomenon in cases of
ICM occuring in Jamaica, Kampala, Delhi and
Nigeria was needed; for this purpose septal blocks
from a standard site, to include the atrioventricular
node and the bundle branches, might usefully be made
available from these areas for a centralized study.
Control hearts from patients with hypertensive heart
disease belonging to the same age and sex should
be included in the material for study. In the first
phase it would be adequate to study step-sections
made at regular intervals to be followed later by
serial sectioning in a few selected cases.

The larger branches of the coronary arteries show
no significant disease in ICM, but in view of the
changes demonstrated in the small vessels of the
septum, it was suggested that angiographic and

989
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microradiographic study of the small vessels in the
nodal area might be a fruitful approach to the
understanding of ICM.
The nuclear changes in the heart muscle cells

demonstrated consistently in ICM warrant investi-
gation to determine their significance. In particular,
a comparative study of the deoxyribonucleic acid
(DNA) content and size of these nuclei in ICM
and in other forms of myocardial hypertrophy due
to known causes would be of value. A block of
tissue 2 cm x 1 cm from the mid-anterior wall of the
left ventricle was considered suitable for this study.

Results reported at the meeting indicate that there
are probably no significant changes in the ganglion
cells in cases of EMF. It was considered desirable
to make further studies of ganglion cells in cases
of ICM.

Preliminary observations on electron microscopic,
histochemical and immunological disturbances in
this group of heart conditions suggest that it would
be of value to intensify these studies in the future.
Throughout the discussions, several participants

expressed the idea that there was no clear-cut body
of knowledge regarding the criteria for a definitive
morphological diagnosis of hypertensive heart di-
sease. It was felt that studies were needed to establish
such criteria and to determine the pattern of pro-
gression of changes in the myocardium and in the
peripheral vasculature with time in hypertension and
the reversibility of these changes after the hyper-
tension is controlled. Experimental studies in ani-
mals would be needed for satisfactory answers to
these questions.

It would be profitable to study the cardiomyo-
pathies from the point of view of multifactorial
causation. Attempts should be made to develop,
under known conditions, experimental models in
animals for reproducing the myocardial and endo-
cardial changes characteristically seen in the human
conditions. The role of factors such as immuno-
logical disturbances, toxins (such as Akee plant)
and malnutrition could be explored; the aggravating
role played by alcohol in experimentally induced
Chagas' heart lesions is known. Attempts should
also be made to find out, in collaboration with
veterinary pathologists, if heart lesions of the type
under consideration here occur spontaneously in
animals in the areas where cardiomyopathies exist.

Clinical and epidemiological studies

Studies in children. Studies in children might
contribute to the clarification of the clinical natural

history of idopathic cardiomegaly. It was, therefore,
suggested that:

(I) Selected age-groups should be screened for
cardiac enlargement, murmurs and electrocardio-
graphic abnormalities, and that, if found, they
should be followed up.

(2) Detailed study and follow-up examinations
should be made of children attending hospital with
clinical symptoms and signs of heart failure in
whom no cause for heart disease has been found.
The possible role of viral infection is an important

consideration. Any clinical indications for such a
diagnosis should be carefully noted and viral studies
instituted as indicated.

Assessment of diagnostic techniques. Experience
from surveys of rural and suburban communities
in Jamaica raises several questions as to the value
of current techniques which might be answered by
follow-up studies. From the data available it seems
that the development of cardiomegaly need not be
preceded by or associated with an abnormal ECG.
Similarly ECG abnormality need not necessarily be
associated with cardiomegaly. Follow-up studies
should reveal (1) whether for those with an abnormal
ECG and a large heart, there has been a significant
mortality, and what has been found at autopsy;
and (2) whether for those with an abnormal ECG but
with normal heart size 5 years previously, there has
been any increase in heart size, a return to normal
of the ECG or a deterioration in ECG pattern.

It was also considered that ECG studies should
be extended to younger age-groups to assess the
prevalence of an abnormal ECG and cardiomegaly.
The use of an adequate exercise test for the assess-
ment of ischaemic ECG patterns was also discussed
and reference was made to a recent WHO meeting
on this subject.' It would be valuable to develop
the use of exercise tests in ICM and in subjects
with abnormal ECGs in endemic areas of ICM.
The nature of the "angina'" complained of by
many Jamaican patients was considered to merit.
study by a controlled trial of glyceryl trinitrate.

There was some evidence that retinal vessel
changes were not commonly seen in the Jamaican
subjects with hypertension. Retinal pictures were
available from the suburban group and it was con-
sidered that these should be reviewed and attempts
made to correlate blood pressure and retinal findings.
Following the present 5-year follow-up study in

1 WHO Meeting on Exercise Tests in Relation to Cardio-
vascular Function (1968) Wid Hlth Org. techn. Rep. Ser., 388.
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Jamaica, it was suggested that those in whom the
blood pressure had been elevated on both occasions
should be compared for retinal vessel findings with
those in whom the blood pressure had been normal
on both occasions. Studies of the retinal changes
associated with hypertension in areas where athero-
sclerosis was not a severe endemic problem were
needed and for this purpose retinal pictures should
be taken where facilities exist. Current methods of
assesing these pictures were considered inaccurate
and methods of automatic scanning and computer
analysis should be explored.

The use of a mechanical method of screening,
such as the phonocardioscan, in population surveys
was discussed and the need was stressed for a more
robust, transistorized, battery-operated model that
would be capable also of recording ECGs.
The need for comparability in epidemiological

studies was also emphasized and reference made to
a new WHO publication on the standardization
of techniques in cardiovascular epidemiology.'

1 Rose, G. A. & Blackburn, H. (1968) Cardiovascular
survey methods, Geneva (World Heath Organization: Mono-
graph Series, No. 56).

RtSUMI

Les cardiomyopathies, affections cardiaques d'etiologie
et de pathogenie inconnues, se rencontrent surtout dans
les regions tropicales et subtropicales, oi elles repre-
sentent un probleme clinique et de sante publique tres
serieux. II y a deja de nombreuses annees, on a reconnu
qu'une cooperation internationale s'imposait pour 1'etude
de ces formes d'affection cardiaque et, en 1964, l'OMS
a organise une reunion officieuse dans ce but. D'autres
reunions se sont tenues en 1965 et 1966 en vue de nor-
maliser les methodes d'examen du materiel d'autopsie
et celles du diagnostic de la fibrose endomyocardique,
de la cardiomegalie d'origine inconnue et de la cardio-
pathie de Chagas. En novembre 1967, une quatri6me
reunion, organisee 'a Kingston (Jamalque), a ete consacr6e
a 1'examen 1) des rapports d'activite de tous les labora-
toires qui collaborent aux recherches; 2) des diff6rents
types de cardiomyopathies; 3) de 1'experience acquise
dans la tenue d'archives des affections cardiaques et
4) de l'importance de I'angiographie coronaire pour
le diagnostic. Des mesures ont e prises en vue de nor-
maliser la terminologie, les noms sous lesquels on
designe actuellement les ( cardiomegalies d'origine incon-
nue *> etant trop nombreux et pouvant preter a confusion.
11 a et suggere de classer a I'avenir toutes ces affections
sous un vocable commun, celui de cardiomegalies
idiopathiques )).
On a analyse les resultats d'autopsies, d'examens

radiographiques et electrocardiographiques et on les

a confront6s avec les conclusions obtenues aux Etats-
Unis d'Amerique et au Royaume-Uni. On a egalement
examine l'incidence des cardiomyopathies dans diverses
regions tropicales et subtropicales, de meme que les
differences et les similitudes relevees entre differents
groupes de population ou differentes regions g6ogra-
phiques. Les problemes touchant les rapports de la
malnutrition proteo-calorique, de. la grossesse et de
l'alcoolisme, avec l'apparition des cardiomegalies idio-
pathiques ont egalement ete evoques. Des observations
macroscopiques ont permis de constater que l'hyper-
trophie ventriculaire provoque un accroissement anor-
mal du volume et du poids du cceur, bien que le tissu
musculaire apical du ventricule gauche soit plus mince.
Des observations a l'aide du microscope optique et du
microscope electronique ont reve1l une hypertrophie
des cellules du muscle cardiaque, une proliferation du
tissu conjonctif, des modifications dans les dimen-
sions, la forme et le nombre des mitochondries,
ainsi que la presence de collagene nouvellement pro-
duit par les cellules du myocarde. I1 a e souligne
que les etudes epidemiologiques devraient etre compa-
rables et qu'il etait necessaire de normaliser les me-
thodes de diagnostic et les techniques d'autopsie pour
les etudes histochimiques, enzymatiques, par anti-
corps fluorescents et par microscopie 6lectronique du
cceur ainsi que pour l'examen microradiographique des
coronaires.
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