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Ethiopian Cardiovascular Studies
Case-finding by Mass Miniature Radiography

E. H. 0. PARRY 1 & C. G. 1. GORDON3

No large series of patients with cardiovascular disease has yet been reported from
Ethiopia, where only limited means for investigation are at present available. The authors
therefore studied the types of heart disease detected by mass miniature radiography in a
largely self-selected population at the Addis Ababa Tuberculosis Centre, and examined
the value of this method of cardiac case-finding. Rheumatic heart disease occurred in
34.8 % ofpatients, but syphilitic aortitis, hypertension, " cardiomyopathy " and tuberculous
pericarditis were also common. Endomyocardial fibrosis was not seen; this may be a
further significant fact in the search for its cause. Mass miniature radiography is valuable
for detecting symptomatic patients with the cardiovascular diseases mentioned above.
The technique described in this paper could be used in other developing countries as it
uses a single method of screening for 2 groups of diseases.

Cardiovascular studies in any country must begin
with an attempt to define the diseases which are
common and the people who get them. This has
not yet been done in Ethiopia where the more tem-
perate highlands have a very different climate from
other regions of the same latitude in Africa: some
diseases might be found to be common and others
to be uncommon in these highlands, and clues
about their ecology within Africa might be obtained.
The use of mass miniature radiography (MMR) for
detecting cases of heart disease is not new, but this
technique has been applied very little in developing
countries and so its usefulness was examined in
Ethiopia.

METHOD OF CASE-FINDING

The people who go to the Tuberculosis Centre,
Addis Ababa, are almost entirely self-selected. They
either want a chest radiograph for symptoms which
they think may be due to tuberculosis, or they want
a check-up. Everyone has a 70-mm radiograph and
a Mantoux test. All radiographs are read by the
tuberculosis physicians, who tell the patient to
return to the following Thursday's cardiovascular
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clinic if an abnormal cardiac shadow is found.
Every patient who is seen at this clinic has a full
clinical history and examination; those found to
have heart disease also have a large chest radio-
graph, and most of them also have a standard
12-lead electrocardiogram. Patients are treated as
out-patients and, since a good supply of drugs has
become available, follow-up has been good, par-
ticularly among those seriously ill with pulmonary
oedema (Parry, 1968a).

In order to find out how many patients with
abnormal cardiac shadows in the MMR were missed,
either when the radiographs were first seen or when
the patient failed to attend the cardiovascular clinic,
both of us independently examined every MMR of
patients seen during April 1967 (dry season) and
July 1967 (wet season).
During July-August 1967, a casual blood-

pressure survey was done among the people who
attended the Tuberculosis Centre (Parry, 1968b);
the data were used to find those people with hyper-
tension-defined as a blood pressure of at least
160 mm Hg (systolic) or 95 mm Hg (diastolic)-
who were not recognized as cases of cardiovascular
disease by the MMR study.
The cardiothoracic ratio (CTR) was also measured

in the April and July populations and was compared
with the CTR of those cardiac cases whose minia-
ture radiographs were available.
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POPULATION COVERED BY THE MMR

CASE-FINDING METHOD

All patients seen during July and the first 2 weeks
of August 1967 were asked why they had gone to
the Tuberculosis Centre. The reasons were as
follows: Number %
Symptoms: cough, etc. 2 934 67
Wish for a check-up 1 142 26
Contact of a case of pulmonary tuberculosis 303 7

The geographic distribution of the people who
attend the MMR service is the subject of another
study (Parry, 1968c); those with cardiovascular
disease come from all parts of the country; the con-
trol population studied during July and August was
drawn from the same wide area. From Fig. 1,
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in which the ages of patients and controls are shown,
it is clear that those with heart disease form a popula-
tion older than the controls; this is almost certainly
because syphilitic aortitis, cardiomyopathy and
hypertension are more common in older adults.
It is also possible, however, that healthy older men
and women have little interest in the mass radio-
graphy and thus tend to stay away from the tuber-
culosis centre, while the older people with symptoms
are glad to be examined.

RESULTS

Types of cardiovascular disease detected by MMR
In the 2 years from March 1966, 558 patients

with cardiovascular disease were seen. The types
of disease detected, and their distribution, are shown
in the following tabulation.

Rheumatic heart disease
Syphilitic aortitis
Hypertensive heart disease
Cardiomyopathy
Tuberculous pericarditis
Cor pulmonale
Others

Number

194
94
91
76
60
9
34

34.8
16.8
16.3
13.6
10.8
1.6
6.1

The term cardiomyopathy has been used for
patients with myocardial failure, but without hyper-
tension, evidence of ischaemic heart disease or sig-
nificant valvular disease. These cases have not yet
been analysed fully, but they are probably mostly
examples of idiopathic cardiomegaly as defined in
the Bulletin of the World Health Organization
(1965, 1968). Serial radiographs were available for
2 patients in whom idiopathic cardiomegaly devel-
oped. Both patients had normal hearts on the first
radiograph; both had abnormal hearts and left
ventricular hypertrophy, but no valvular disease or
hypertension, when they were first seen at the
cardiovascular clinic. The radiographs from one
patient, who had sputum-positive pulmonary tuber-
culosis when he had his first radiograph, are shown
in Fig. 2.
The diagnosis of syphilitic aortitis was made in

patients with an obviously aneurysmal aorta, or in
those over 40 with lone aortic valvular incompetence.
A past history of syphilis was not regarded as helpful,
and serological tests have not been done in all
patients. An enlarged aortic shadow was found often
in the surveys ofApril and July; the data from patients
seen in July are shown in Table 1. An abnormal
aortic shadow was commonest between the ages of 50
and 59, and seen more often in men than in women.
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CARDIOVASCULAR DISEASE FOUND BY MASS MINIATURE RADIOGRAPHY IN ETHIOPIA

FIG. 2
SERIAL CHEST RADIOGRAPHS IN A 50-YEAR-OLD ETHIOPIAN MAN WHO DEVELOPED IDIOPATHIC CARDIOMEGALY

WHILE UNDER OBSERVATION AFTER TREATMENT OF SPUTUM-POSITIVE PULMONARY TUBERCULOSIS

TABLE I
AORTIC DILATATION (ANEURYSM OR UNFOLDING) BY AGE AND SEX

IN THE JULY POPULATION

Both sexes Male Female
Age-
group Group Aortic dilatation Group Aortic dilatation Group Aortic dilatation
(years) __

_ _ total No._[_ total No. % total No. %

10-19 868 519 - _ 349 -
20-29 1152 - - 794 - - 358 - _
30-39 531 1 0.19 310 1 0.32 221 - -

40-49 238 11 4.6 138 8 5.8 100 3 3
50-59 132 14 10.6 75 9 12 57 5 8.8
60-69 39 4 10.3 28 3 10.7 11 1 9.1
>70 13 1 7.7 13 1 7.7 - - -
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Only those people with a grossly aneurysmal
aorta were counted as cases of cardiovascular disease
by the authors in their comprehensive surveys of the
April and July radiographs.
The patients diagnosed as cases of hypertension

at the cardiovascular clinic were almost exclusively
those with symptoms of cardiac failure and cardio-
megaly. Only 1 patient with hypertension (and he
had a very large heart) was seen at the clinic during
July and the first 2 weeks of August-the period
of the casual blood-pressure survey. The casual
blood-pressure survey, however, revealed 190 people
with a systolic pressure of 160 mm Hg or a diastolic
pressure of 95 mm Hg. Of these 190 people, the
MMR was thought to be abnormal in only 11 cases
by both observers, working independently. The CTR
of the patients with hypertension, detected by the
casual blood-pressure survey, are shown in Fig. 3
and 4.
The diagnosis of tuberculous pericarditis was made

in patients with radiological and clinical evidence
of pericarditis (pericardial effusion or friction rub)
and a strongly positive Mantoux test. The mean

FIG. 3
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FIG. 4
CARDIOTHORACIC RATIO AND SYSTOLIC
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diameter of the test reaction to 2 ITU in this group
was 19 mm; it was only 12 mm, however, in a group
of patients with heart disease but without tuber-
culosis, matched by age and sex.

Detection of cardiovascular disease and age

The total possible population from which cases
of cardiovascular disease could have been found,
derived from the weekly attendance, is shown in
Table 2. The total number of people for each age-
group, calculated from the age distribution of the
control population, among these 94 850 people is
shown in Table 3 (the age/sex distribution of the
94 850 people was not available). This table also
shows the age distribution of the 558 cardiac patients
and relates the number of patients with cardio-
vascular disease to the total number in each age-
group. The table shows clearly that the detection
of cases of cardiovascular disease increases with
age in both sexes, and that proportionately more
women than men with cardiovascular disease are

detected, although fewer women attend the tuber-
culosis centre for examination.
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CARDIOVASCULAR DISEASE FOUND BY MASS MINIATURE RADIOGRAHY IN ETHIOPIA

TABLE 2
ATTENDANCE OF PATIENTS FOR 70-mm RADIOGRAPHY

AND CARDIAC CASE-FINDING

No. of weekly Average weekly' Total populationYear cardiac clinics attendance | available for
cardiac clinics

1966 36 1 060 38200

1967 41 1120 46000

1968 9 1185 10650

Total population 94 850

Total cardiac cases 558

Rate of cardiac case-flnding 0.59%

MMR case-finding and loss of patients with cardio-
vascular disease
During April 1967, 18 patients with cardiovascular

disease were seen at the weekly clinic, although 27
were asked to attend by the physicians of the
Tuberculosis Centre. When the 4101 MMR films
which were taken during April were reviewed by
both -of us independently, 46 were thought by one
of us (C. G.) to be abnormal while the other con-
sidered 37 to be abnormal. Ten patients who were
asked to attend the clinic were found to be clinically

normal, and their radiographs were thought to be
normal when these were reviewed later.
During July 1967, 16 patients with cardiovascular

disease were seen at the clinic, although 29 people
had been asked to attend. Of the 3229 MMR films
taken during this month, C. G. thought that 53
showed cardiovascular disease and E. P. chose 50.
Eight other patients were asked to attend but were
found to be normal clinically.
The summarized data from April and July are

shown in Table 4. It can be seen that the cardiologist
and the tuberculosis specialist who were particularly
looking for cases of heart disease thought more
films were abnormal than the tuberculosis physicians
did during their routine work. The loss of patients-
it could be called lack of co-operation-referred as
cases of cardiovascular disease was greater in July
than in April, probably because the heavy rains of
July deterred people from coming back to the clinic.
But in both periods a lower rate of case-finding
(0.44% and 0.49Y) was met than in the total 2-year
period (0.59%Y.).
Benefit to patients of case-finding
The benefit to patients has varied according to the

disease; follow-up has depended largely on the
patient's home-poorer follow-up among country
people has been the rule-but also on his disease
and the success of treatment.

TABLE 3
DETECTION OF CARDIOVASCULAR DISEASE BY AGE-GROUPS

Control population Cardiovascular disease patients
Age-group (percentage of total per 2-year population total

a

(years) age-group) Total Percentage of 2-year total
Male Female Male Female Male J Female Male Female

0-9 9.2 14.7 5630 4930 10 10 0.177 0.210

10-19 26.8 28.2 16 440 9 460 48 31 0.292 0.328

20-29 36.5 23.4 22 400 7 860 67 34 0.299 0.433

30-39 14.5 19.1 8 890 6400 56 40 0.630 0.625

40-49 7.1 8.5 4 350 2 850 43 45 0.99 1.58

50-59 3.8 5.1 2320 1 710 63 33 2.71 1.93

60469 1.5 1.0 910 340 40 22 4.4 6.47

70-79 0.6 <0.1 360 - 10 6 2.78 _

All ages - - 61300 33550 337 221 0.55 0.66

a Derived from total population examined by 70-mm radiography during 2 years and age distribution of control population.
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TABLE 4
DETECTION OF CARDIOVASCULAR DISEASE

IN APRIL AND JULY 1967

April July
Total MMR films taken (total 4101) (total 3 229)

(all age-groups)e 0No. Percentage No. Percentage
of total of total

Suspected cardiovascular disease

Tuberculosis physicians 37 0.9 37 1.14

Authors:

E. P. 37 0.9 50 1.55

C. G. 46 1.1 53 1.64

Common to both
groups 27 0.66 29 0.9

Attendance at clinic

Proved cardiovascular
diseases 18 0.44 16 0.49

Normal 10 0.24 8 0.25

Defaulted 9 0.22 13 0.4

Aortic disease

Unfolded aorta 18 0.44 19 0.59

Aneurysmal aorta 6 0.14 12 0.37

Total abnormal aorta 24 0.58 31 0.96

The results of follow-up and treatment of the 4
diseases commonly associated with cardiac failure,
in all new patients who were seen between September
1966 and September 1967, are shown in Table 5.
This table shows the remarkable follow-up in

the 30 patients with cardiomyopathy; 12 have been
followed up for a long time and 18 were better
after treatment. For rheumatic heart disease the
results are not good: only 22 of 91 were better,
and 45 of the 91 never came back for follow-up.
The group of patients with tuberculous pericarditis

also derived benefit, but theirs was the acute treat-
ment of advancing tuberculosis, and not the chronic
management of established heart disease. The value
of the clinic for this group is shown by only I patient
having been to another hospital, as shown in the
following tabulation:
Tuberculous pericarditis patients Benefit ofMMR case-finding

Total seen 28
Treatment given 28
Attendance at another hospital 1

(country 10, town 18)

Value of the CTR for case-finding
The CTR of all the patients seen in April and July

is shown in Fig. 5 and the CTR of all available MMR
films of cardiac cases is shown in Fig. 6. The results
show that it would not be possible to detect cases of
cardiovascular disease from the CTR alone, although
a CTR above 55% in the MMR may well indicate
cardiovascular disease.

TABLE 5

BENEFIT TO PATIENTS OF CARDIAC CASE-FINDING

Rhdisease | Syphilitic aortitis Hypertension Cardiomyopathy Totals

(91 cases) (36 cases) (23 cases) (30 cases) (92 cases) (88 cases)
Town Country|Total Town|Country|Total Town Country|Total Town|Country|Total Town ( country

Follow-up:
None 18 27 45 15 7 22 3 6 9 3 6 9 39 46

3 months 11 18 29 9 4 13 7 1 8 3 6 9 30 29

Prolonged 9 4 13 1 0 1 4 2 6 7 5 12 21 11

Admitted 2 2 4 - - - - - - - - - 2 2

Treatment:

Given 34 39 73 12 4 16 11 5 16 13 16 29 70 64

Improved 11 11 22 5 3 8 8 3 11 8 10 18 32 27
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DISCUSSION

Symptomatic cardiovascular disease detected
by MMR in Ethiopia
The study shows the cardiovascular diseases which

were found among a largely symptomatic population

coming from all parts of the highlands of Ethiopia.
The data can be compared with those reported from
various series of hospital patients in other parts of
Africa because such people would clearly be admitted
to hospital only if they had symptomatic heart
disease (Table 6).
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ITABLE
CARDIOVASCULAR DISEASES AT HOSPITALS IN DIFFERENT AFRICAN

Country Town Author Method of selection Number of cases carditis

Ethiopia Present report 70-mm radiography 558 34.8

Senegal Dakar Payet et al. (1963) Large heart 100 20

Gambia Bathurst Harling et al. (1965) Admission to hospital and
some necropsies 154 19

Sierra Leone Freetown Rowland (1965) Admission to hospital 224 8.9d
Mali Bamako Sankale et al. (1958) Admission to hospital 250 20.8

Ghana Accra Binder (1961) Necropsy records 360 3.1

Nigeria Lagos Okuwobi (1968) Admission in cardiac failure 137 9.1

Ibadan Brockington, I. F.k Necropsy records 284 11.3

JoslKanolKatsina Beet (1956) Admission in cardiac failure 358 23

Ibadan Ikeme, A. C.0 Cardiac,clinic out-patients 255 7.8

Gabon Lambarene Miller et al. (1962) In-patients, out-patients,
leprosy patients, village
survey 416 32.7

White 16 450 10

South Africa Capetown Schrire (1964) In-patients and out-patients Cape
electrocardiographic request coloured 12514 14

Bantu 1 952 19

Durban Powell & Wright (1965) Admission in cardiac failure 270 17 Q

Southern Rhodesia Bulawayo Baldachin (1963) Admission to hospital 564 38.3

Tanzania Dar es Salaam Nhonoli (1968) Admission to hospital 226 9.7

Kenya Mombasa Turner (1962) Admission to hospital 198 18.2

Rwanda S'Jongers & Enderle (1960) Survey of 70-mm radiographs 5 307 30 G

Uganda Kampala D'Arbela et al. (1966) Admission to hospital 537 26

Sudan Khartoum Halim & Jacques (1961) Seen at hospital 958 25.4t

a The values in some papers overlap so that exact percentages cannot be calculated.
b Syphilitic aortitis reported since (Koate et al., 1961).
c Diagnosis of " myocarditis ".
d Rheumatic heart disease described as " very rare "; lone aortic regurgitation In 14 of these 20 cases.
c Includes all cases of aortic aneurysm.
f Criterion for diagnosis: diastolic pressure of 100 mm Hg or more.
g Atheroma Important; found In 40% of all necropsies. Incidence as major disease not clear.
h Described as deficiency diseases.

Includes all cases described as aortitis.
J Cases of EMF and cardiomyopathy grouped together.

The mass radiograph cannot indicate the true and in Africa has only been reported more com-
prevalence of cardiovascular disease in any popula- monly in Southern Rhodesia (Baldachin, 1963).
tion, particularly when the population examined is Hypertension, detected by MMR alone and therefore
largely self-selected, as in this study, but the data complicated by cardiomegaly, has been found in a
about the diseases which occur in Ethiopia are inter- percentage similar to those reported in most hospital
esting. Rheumatic heart disease is very common, series in Africa, except in the Sudan where it was
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COUNTRIES EXPRESSED AS PERCENTAGES OF EACH TOTAL a

Syphilitic Hyper- [ Cardio- | Pericarditisi Cor | Endo | Congenital Coronary Infective Anaemic Miscel
aortitis tension myopathy I(all types) pulmonale myocaria cardiopathy daiseae carditis cardiopathy| laneous
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k Personal communication, 1965.
Cases of hypertension not included.

m Diagnosis of pulmonary hypertension only.
n Of 51 cases, 11 had annular subvalvular aneurysms of the left ventricle and 10 had cardiac tumours.

Personal communication, 1965.
P Includes all cases of organic mitral incompetence; at necropsy, 1 case of EMF.
Q Includes cases of infective endocarditis.
r Many globular hearts seen on radiographs.
8 Diagnosis in patients without valvular lesion.
t 37 patients with pure mitral incompetence (? rheumatic or EMF) excluded.

the commonest disease in a hospital study in Khar-
toum (Halim & Jacques, 1961). The result of the
casual blood-pressure survey in Addis Ababa, how-
ever, has shown that hypertension without cardio-
megaly is relatively common, although a single
reading of the casual blood-pressure may over-

estimate the incidence of hypertension by at least
17% (Armitage et al., 1966).
Cardiomyopathy is reported from Ethiopia for

the first time, but its true proportion among this
MMR population cannot have been estimated
accurately. This is because the borderland between
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the clinical diagnosis of hypertensive heart disease
and cardiomyopathy is not well defined; the problem
is being studied further.
Although the patients described in this paper were

only studied as out-patients, and therefore the diag-
nosis of certain cases of pure mitral incompetence
cannot be absolutely precise, no patient thought to
have endomyocardial fibrosis was seen; but this
was predictable, as the highlands are not hot and
wet enough for this disease to flourish (Parry, 1964).
The large number of cases of syphilitic aortitis,

diagnosed clinically, and of aortic dilatation or
unfolding seen on the chest radiograph, can be
compared both with the hospital series reported
from other African countries (Table 6) and also
with the MMR surveys of Geser & Thorup (1967).
These workers found significantly more cases of
aortic dilatation in West Africa, particularly in
urban people, than in East Africa. It was in just
those countries where syphilitic aortitis has been
found relatively often among hospital patients-
Gambia (Harling, Marsden & Ridley, 1965) and
Sierra Leone (Rowland, 1965)-that Geser & Thorup
found most cases of aortic dilatation. As aortic
disease has been found commonly among the MMR
patients studied, this Ethiopian population appar-
ently resembles urban West Africa, and is unlike
the rest of East Africa. Too few cases have been
seen to analyse the Ethiopian cases into urban
or rural.
The people who come to the Tuberculosis Centre

are not truly representative of the people of the
highlands of Ethiopia, because they are largely self-
selected in terms of symptoms. But in a search for
patients with heart disease, a population among
which 67% have symptoms, which could be due to
incipient or overt cardiac failure, will almost cer-
tainly lead to a higher rate of case-finding than from
a symptomless population. Another disadvantage to
the selection of patients is that there are more people,
comparatively, from Addis Ababa, but any urban
diagnostic and therapeutic unit will almost certainly
draw more people from the town in which it is
situated than from the nearby countryside. Thirdly,
where only about 60% of patients thought to have
heart disease actually attend for examination, those
seen are still further self-selected. With these reser-
vations about the selection of the population, the
data are at least a start to the study of the various
cardiovascular diseases which occur in Ethiopia.
A hospital study in Addis Ababa between 1960
and 1963 showed that the same diseases were common

in in-patients I as in the population of the Addis
Ababa Tuberculosis Centre.

MMR and the detection of cardiovascular disease
The types of heart disease revealed by the MMR

depend on the selection of patients and on the
accuracy of reading the radiographs. It is well
known that the miniature radiograph is read more
accurately if the tuberculosis physicians are aware
that a cardiovascular survey is going on (Schwartz
& Berman, 1952) and if they have had practice in
looking for abnormal cardiac shadows (Mathisen,
Morris & Wilson, 1950; Barry & Fleming, 1965).
A more accurate diagnosis is also made among
older than among younger patients (Rutstein,
Williamson & Moore, 1951; Williamson, Moore
& Rutstein, 1950), and our data also amply confirm
that relatively more cases of cardiovascular disease
are detected among older people. As the population
studied at the Tuberculosis Centre, Addis Ababa,
is a young population, it is possible therefore that
cases of heart disease are missed relatively more
often than in MMR surveys reported from other
countries.

In common with every other MMR survey for
cardiovascular disease, we have lost patients: almost
30% of those asked to return by the tuberculosis
physicians, and thus potentially available for exam-
ination, failed to come. This defaulting rate is,
however, not very different from a loss of 23%
(Rutstein, Williamson & Moore, 1951) and 38%
(Seizer, Harrison & Daniloff, 1951) in 2 surveys in
the USA, and 39.5% in Singapore (Hanam & Chew,
1961); but it is much inferior to the remarkable
attendance after recall of 92% in Finland (Hakkila,
Siltanen & Pietila, 1965).
The over-all rate of case-finding which we report

(0.59%) is reasonable, although it is almost cer-
tainly lower than the attendance rate of abnormal
cases, if our April and July studies give an accurate
estimate of the potential number of cardiac cases.
Our rate is comparable to the 0.6% from 2 urban
surveys in Finland (Hakkila, Siltanen & Pietila,
1965); it exceeds the rates of 0.49% from Singapore
(Hanam & Chew, 1961), 0.16 %-0.2% from rural
England (Barry & Fleming, 1965) and the 0.059%
of Selzer, Harrison & Daniloff (1951), but it is
substantially less than the results of the survey of
Rutstein, Williamson & Moore (1951) in which the

1 Vukotich (1968) found rheumatic heart disease (23.5 Y.),
syphilitic aortitis (22.7 %), cardiomyopathy (22 %) and hyper-
tension (13.6%) the commonest diseases among 435 patients.
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over-all rate of cardiac case-finding was 1.6% and
the new patient detection rate was 0.9%; but in
that survey the radiographs were all studied by a
radiologist looking particularly for cardiac disease.
Our results show that a cardiologist and a tuber-

culosis specialist select more potential cases ofcardio-
vascular disease than the staff of the Tuberculosis
Centre; this is a common experience in MMR
surveys for cardiovascular disease (Schwartz &
Berman, 1952). We do not think that we have diag-
nosed heart disease more commonly than we should
have, even in patients in whom the cardiac shadow
has been slightly large but of normal shape, because
we have been aware of the fallacy of mistaking a
transverse-lying heart, often with a high diaphragm
and in an obese patient, for an enlarged heart
(MacLean & Rogen, 1949; Bostock & Morris, 1952;
Hanam & Chew, 1961). This group of patients,
however, has been difficult and so have small
children whose full cardiac shadows in the MMR
have often been difficult to interpret.
We may have included patients in the category

"large pulmonary artery " who have no heart
disease, but often patients in this group have also
had a visible left atrium or signs to suggest mitral
valvular disease, and in a community where rheuma-
tic heart disease is so common, these additional signs
are often seen. We agree with Hakkila, Siltanen
& Pietila (1965) that patients with mitral stenosis
rarely have such slight radiological changes that
they are missed on the MMR.

This study shows again that the CTR in the MMR
is not a reliable method for detecting cases of cardio-
vascular disease. It is obvious that a very large
cardiac shadow indicates an abnormal heart-a CTR
of 55% could be a useful value if a cut-off point
for an enlarged heart is needed-but the low CTR
which has been found in cases of tuberculous peri-
carditis (without calcification), syphilitic aortitis,
rheumatic heart disease and even occasionally in
hypertension and cardiomyopathy, confirms that an
abnormal shape of the cardiac and aortic shadows
is more important than the transverse diameter of
the heart (Porte, 1952). S'jongers & Enderle (1960),
in their MMR survey in Rwanda, found a very high
percentage (4.95) of abnormal cardiac and aortic
shadows, probably because they chose a CTR of
50% as their cut-off point for abnormal films.
Similarly, Geser & Thorup (1967) probably seriously
underestimated the incidence of cardiomegaly in
their surveys in Africa because they chose a CTR
of 62.5% as the cut-off point.

The number of cases of hypertension missed if
the MMR is used as the sole method of screening
is made very obvious by the results of the casual
blood-pressure survey. We have therefore confirmed
the findings of Kurlander, Hill & Enterline (1955)
that it is much more efficient to link an MMR
survey with a casual blood-pressure reading than it
is to do an MMR alone. We are reluctant to follow
Beerens et al. (1964) who recommended that the
electrocardiogram should be used to detect heart
disease in old people; this plan may be sensible
in France, but in countries where clinically diagnosed
ischaemic heart disease is extremely uncommon,
it would be more wasteful than useful.
The cardiac case-finding which we have practised

has great benefit for patients if they can make use
of the clinic. Thus, young farmers who live far
from Addis Ababa in remote rural Ethiopia have
had a bad follow-up rate, doubtless because they
live too far away and also probably because of the
cost of travelling. The problem of the cost of drugs
has arisen from time to time when supplies of drugs,
generously given by commercial companies for the
work of the cardiovascular clinic, have been ex-
hausted. But at other times, a supply of free drugs
and simultaneous instructions to return when
they are nearly finished has probably encouraged
follow-up.

Benefit has also depended on the cardiac lesion;
those with pulmonary or systemic oedema due to
cardiomyopathy have been regular in follow-up,
probably because so many of them have got much
better; those, however, with severe mitral valve
disease have often been helped little by treatment
and so have been seen far less often at follow-up.

In addition to these diseases associated with pul-
monary or systemic oedema, the detection of new
cases of pericardial tuberculosis, missed as cases
of tuberculosis because they had normal lungs in
the 70-mm radiographs, is most important and is
of great benefit to this group of patients.

It may be asked whether this method of cardiac
case-finding offers better information on a large-
scale population with less cost than an attempt at
ordinary mass examination, for example, a village
survey with an individual interview and physical
examination. For an estimate of the prevalence
of disease, of course, a survey of a population which
is not self-selected is essential, but, if data from
other parts of the world are comparable, a very
large population would have to be seen before 558
patients with cardiovascular disease were detected
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and the cost would be very great. The value
of our method is the double screening for disease-
pulmonary and cardiovascular (Rutstein, 1951); the
additional cost of finding cardiac cases is negligible.
It is applicable at any static MMR tuberculosis unit
if someone sufficiently interested and trained in
cardiovascular disease is available. Pilot data are
obtained which could later be used as a basis
for more detailed studies of the diseases and the
patients.

It is true that the method which we practise may
not be applicable throughout Africa, but its yield
of fresh cases of cardiovascular disease-at the time

of writing this has almost reached 1 %Y-should
appeal to those whose interests are in this field as
a technique which they could well adopt, particu-
larly in places where admission to hospitals may not
be easy. S'jongers & Enderle (1961) and Geser
& Thorup (1967) have also used the MMR in devel-
oping Africa for the detection of cardiovascular
disease, but neither team had a follow-up clinic
for the patients thought to be abnormal. Our con-
tinuing studies of the value of MMR case-finding
make us enthusiastic to recommend its wider use
as an economical and efficient method for cardio-
vascular studies in developing countries.
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RESUME

Le Centre antituberculeux d'Addis-Abeba (Ethiopie)
a servi de centre de d6pistage des maladies cardiaques par
1'examen radiographique de masse. Les personnes qui fr6-
quentaient la consultation 6taient originaires de toutes les
r6gions du pays; leur visite 6tait motiv6e, dans la grande
majorit6 des cas, par l'existence de symptomes pulmo-
naires ou par le desir de subir un examen de controle.
En deux ans, 558 cas d'affection cardio-vasculaire ont

ete d6pistes. Plus du tiers (34,8%.) des patients souffraient
de cardiopathie rhumatismale, 16,8% d'aortite syphili-
tique, 16,3% d'hypertrophie cardiaque avec hyperten-
sion, 13,6% de cardiomyopathie (insuffisance cardiaque
sans hypertension, cardiopathie ischemique decelable ou
atteinte valvulaire nette), 10,8% de pericardite tuber-
culeuse et 1,6% de cceur pulmonaire. Le taux de depis-
tage s'accroissait avec l'Age aussi bien chez les hommes

que chez les femmes. Les malades atteints de cardio-
myopathie ou de pericardite tuberculeuse ont ete parmi
les principaux beneficiaires des facilit6s diagnostiques
du centre, le succ,s therapeutique et le faible eloignement
du domicile du malade favorisant par ailleurs le controle
de l'6volution. De nombreux cas d'hypertension n'ont
pu etre decel6s par l'examen radiographique de masse
seul. Quant a la mesure du rapport cardio-thoracique,
elle semble de peu d'inter8t pour le diagnostic des
maladies cardio-vasculaires.

Selon les auteurs, cette m6thode de depistage est simple
et peu coGiteuse, a condition que 1'etude des cas puisse
8tre confiee a un specialiste au centre m8me. Elle serait
indiquee dans les pays en voie de developpement 6tant
donne qu'elle permet la recherche simultanee de deux
groupes d'affections.
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