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Endomyocardial fibrosis is an important cause of heart failure in this part of Africa. The
essential pathological lesion is a more or less extensive, ofteii rigid and sometimes calcified, fibrosis
of the ventricular endocardium. Whether this originates as replacement of subendocardial muscle
necrosis or as organization of mural thrombus or both is not known. Clinical and pathological
studies by Ball et al. (1954) and by Davies and Ball (1955) have established three important cardio-
dynamic effects of this lesion; (1) mitral or tricuspid incompetence (or both) from involvement
of the papillary muscles and chord& tendinew and sometimes of their cusps; (2) diminished amplitude
of ventricular action from rigid endocardial fibrosis; and (3) in some cases a big reduction in the
chamber capacity of the right ventricle from obliterative fibrosis. In addition a large pericardial
effusion is sometimes a main presenting feature. Combinations of these effects occur. These are
distinctive patterns, functionally and anatomically, but since they occur in different combinations
and the severity and extent of the fibrotic lesion varies greatly from case to case, firm and exclusive
criteria for clinical diagnosis of endomyocardial fibrosis are still wanting.

Ball et al. (1954) found no consistent or specific electrocardiographic features in 11 cases reported
from this hospital. Our aim in this study is to see whether in examination of a larger series particular
cardiographic patterns emerge in association with any of the clinical or pathological types of this
cardiopathy that might be of value in diagnosis.

MATERIAL
The material of our study is 50 cardiograms from 30 patients who came to autopsy. The

different clinical categories of endomyocardial fibrosis are all represented in this series (Table I).
The anatomical distribution of the lesions found at autopsy is summarized in Table II, and the age
and sex distribution of the patients in Table HII. Of these 30 patients the majority were in con-
gestive heart failure when the cardiograms were recorded. Moderate to gross cedema and ascites
were present in all except 4, in some cases with hydrothorax or hydropericardium. Heart failure
was predominantly left ventricular in 5 cases.

The cardiograms were taken with the patient recumbent or semi-recumbent, calibrated to record
1-0 mV= 1-0 cm. In 18 cases one cardiogram only was recorded, in 12 cases two or more. When
possible the initial cardiogram was taken before starting digitalis therapy. Of the 50 cardiograms,
25 were recorded when the patient was not digitalized, 12 while under some degree of digitalization,
and in 13 the extent of digitalization is not recorded.

In 21 cases the hearts were macroscopically examined by us; in the remaining 9 our information
about the morbid anatomy is derived from the pathologists' reports.

RESULTS
The incidence of abnormal features in the electrocardiogram is summarized in Table IV. It will

be seen that low voltage curves and changes in the P wave are common. There are a few examples
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TABLE I
CLINICAL ANALYSIS OF 30 CASES OF ENDOMYOCARDIAL FIBROSIS

Clinical presentation Number of
cases

Lone mitral incompetence 11
Mitral and tricuspid incompetence 3
Lone tricuspid incompetence .. 2
Right ventricular obliteration .. .. .. .. .. 2
Pericardial effusion .. . 2
Heart failure without other distinguishing features 10

TABLE II
DISTRIBUTION OF LESIONS IN THE HEART AT Auropsy IN 28 CASES * OF

ENDOMYOCARDIAL FIBROSIS

Sites of endocardial lesions and valve affected Number ofcases

Right ventricle
Parietal, not amounting to obliterative fibrosis .. .. 8
Parietal, with obliterative fibrosis .. .. .. .. 12
Tricuspid incompetence .. .. .. .. .. 16

Left ventricle
Parietal .. .. .. .. .. .. .. 26
Mitral incompetence .. .. .. .. .. 20

* Two cases with inadequate autopsy records are not included.

TABLE III
AGE AND SEX DISTRIBUTIoN IN 30 CASES OF ENDOMYOCARDIAL FIBROSIS

Age in years 10-19 20-29 30-39 40-49 50-59

Male .. .. .... 1 2 12 3 4
Female .. .. .. 1 4 2 1 0

Note.-The ratio of male to female medical admissions at Mulago Hospital is approximately 2-5 to 1 0 (Shaper and
Shaper, 1958).

of A-V conduction delay, none of A-V dissociation, and none of S-T deviation attributable to
"injury" effect. These findings are discussed in relation to the atria, the ventricles, A-V and
intraventricular conduction, and the state of the myocardium.

The P Wave. There is evidence of atrial hypertrophy or strain in a large proportion of these
patients. Three had fibrillation and one had atrial extrasystoles. Prominent P waves exceeding
accepted limits for height or width or both were present in 15 patients out of 28 observed in sinus
rhythm.

In the patients with atrial fibrillation, 2 had large pericardial effusions. One of these, when first
seen, had atrial flutter which changed to fibrillation under observation. Both were shown at
autopsy to have endocardial fibrosis affecting both ventricles, one having obliterative fibrosis of the
right ventricle. The third patient had a normal P wave when first seen in sinus rhythm with right
bundle-branch block; atrial fibrillation developed under observation nine days later. Thus it can be
stated that a finding of atrial fibrillation is not inconsistent with a diagnosis of endomyocardial
disease.
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TABLE IV
INCIDENCE OF ABNORMAL ELECTROCARDIOGRAPHIC FINDINGS IN 30 CASES OF

ENDOMYOCARDIAL FIBROSIS

P mitrale .. ..

P pulmonale ..

Atrial flutter or fibrillation

P-R exceeding 0x20 second

Complete right bundle-branch block . .

Incomplete right bundle-branch block
Complete left bundle-branch block . .

Right ventricular preponderance
Left ventricular preponderance
Combined right and left ventricular preponderance . .

QRS less than 0 5 mV in all limb leads

T waves flat or inverted ..

Number of cases

12
3
3

6

3
2
2

12
3
1

17

16

TABLE V
THE P WAVE CORRELATED WITH CLINICAL AND/OR PATHOLOGICAL EVIDENCE OF MrrRAL

AND TRICUSPID INCOMPETENCE iN 30 CASES OF ENDOMYOCARDIAL FIBROSIS

No valve
P wave pattern M.I. and T.I. Lone M.I. Lone T.I. involvement Total

recorded

Mitrale.. .. .. .. .. 8 3 1 - 12
Pulmonale .. .. .. 1 1 1 3
Atrial flutter or fibrillation .. 1 1 - 3
Unremarkable.. .. .. .. 5 4 1 2 12

15 9 4 2 30

M.I. =Mitral incompetence
T.I. =Tricuspid incompetence

Similarly an abnormal P wave is shown to be a frequent finding in this series (Table V).
The P wave was conspicuous, widened, bifid, rounded or flat-topped and exceeded 0x12 sec.

in 12 cases. This P mitrale pattern was associated with clinical or autopsy evidence of mitral
incompetence and left atrial enlargement in 11 of these 12 cases; 8 of them had combined mitral
and tricuspid incompetence, generally with bi-atrial enlargement. The twelfth was a patient
in whom the tricuspid valve only was involved, resulting in tricuspid incompetence and right atrial
enlargement.

In 3 cases the P wave was tall and sharp and exceeded 2 mV. In one of these this P pulmonale
pattern was associated with combined mitral and tricuspid incompetence, one with lone mitral
incompetence, and one with lone tricuspid incompetence.

Of the 24 cases with clinical or autopsy evidence of mitral incompetence (alone or combined with
tricuspid incompetence) 11 had P mitrale, 2 had P pulmonale, 2 atrial fibrillation, and in 9 the P
wave was unremarkable. Of the 19 cases with clinical or autopsy evidence of tricuspid incompetence
(alone or combined with mitral incompetence), 9 had P mitrale, 2 P pulmonale, 2 atrial fibrillation,
and in 6 the P wave was unremarkable. In the two patients in this series with no record of mitral or
tricuspid involvement, the P wave was normal.

Thus it can be seen that in 10 out of 15 cases of combined mitral and tricuspid incompetence
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there was abnormal atrial electrical activity-in most of these cases appearing as P mitrale-and
an abnormal atrial electrogram occurred in 15 out of 24 cases in which mitral incompetence, alone
or with tricuspid incompetence, was present.

A-V Conduction. Atrio-ventricular conduction delay was demonstrable in the cardiograms of
6 patients out of 27 who remained in sinus rhythm. Of these 6 patients with prolongation of P-R
interval, 5 had P mitrale also. Two of the 6 had not been on digitalis, 3 were fully digitalized, and in
1 the record was not available. Partial or complete A-V block has not occurred in this series.
The A-V bundle is in fact remote from the sites commonly affected by endomyocardial fibrosis.

QRS- Ventricular Preponderance. In the cardiograms with evidence of preponderance or
hypertrophy, changes of right ventricular pattern outnumbered those of left ventricular pattern
(Table IV). Right ventricular preponderance in the cardiogram corresponded well with the finding
of right ventricular enlargement at autopsy, but less closely with the presence or extent of endo-
cardial fibrosis in this chamber. Of the 3 cases with left ventricular preponderance, 2 had large left
ventricles and severe endocardial fibrosis of this chamber at autopsy. There was one case of com-
bined right and left ventricular preponderance (Pagnoni and Goodwin, 1952).

QRS-Bundle-Branch Block. Cases are shown in Table IV as preponderance or as incomplete
bundle-branch block (not both) when there were QRS changes that could equally be ascribed to
one or the other or to the presence of both together. Thus there was evidence of incomplete
bundle-branch block in two cases and this factor may also have been present in some of those we
have placed in the ventricular preponderance groups. Complete bundle-branch block was present
in 5 cases; 2 left, 3 right.

No association was found in this series between the severity of the endocardial lesions at autopsy
and evidence of intraventricular conduction defect in the cardiograms. Although the septum is
frequently involved in endomyocardial fibrosis, damage to the inner layer of the myocardium, if
any, is usually more severe in the region of the apex, at a distance from the main right and left
branches of the A-V bundle. The infrequency of complete bundle-branch block cardiograms in
our series is consistent with these facts. It is, however, remarkable that incomplete bundle-branch
block pattern is not commoner in association with a subendocardial lesion, which so often extends
from the apex over a considerable area of the walls of one or both ventricles.

QRS-Low Voltage. A voltage of QRS below normal in the limb leads was extremely common
and was sometimes evident in chest leads also. In more than half the patients in this series the
maximum QRS voltage in any limb lead was less than 0 5 mV, and in most of the remainder less
than 1 0 mV.

Most of our patients were in severe heart failure, and we do not suggest that the association of
low voltage cardiograms with endomyocardial disease in this series is in any way specific.

The S-T Segment and the T Wave. Flat and inverted T waves were not infrequent. These
were generalized, and consistent with chronic pericarditis in 3 cases, in one of which a large persist-
ing pericardial effusion was present. The pathological Q and T waves of myocardial infarction
were not seen in this series.

Cardiograms were examined for significant deviation of the S-T segment both as evidence of
digitalis effect and of possible myocardial injury effect, reflecting a specific active myocardial lesion
in this disorder. Neither effect has been seen in this series.

DIsCUSSION
The material for this study is weighted in the direction of gross or chronic lesions by the criterion

of autopsy proof of diagnosis, and does not allow us to draw any conclusions about the possible
electrocardiographic features in the earliest stages of endomyocardial fibrosis.

The high incidence of atrial hypertrophy or strain in the shape of P mitrale and P pulmonale and
atrial fibrillation in these late cases suggests comparison with chronic rheumatic mitral disease.
It is from rheumatic mitral disease and from tuberculous constrictive pericarditis (also frequently
associated with fibrillation) that the differential diagnosis of endomyocardial fibrosis is most difficult
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on the basis of clinical physical signs (Ball et al., 1954). Thus the electrocardiographic features of
endomyocardial fibrosis are in this respect in line with its other clinical manifestations.

As a specific indicator of a lesion affecting the inner myocardial layer the electrocardiogram has
been disappointing in the later stages of endomyocardial fibrosis. There is no transmural lesion
in endomyocardial fibrosis, and therefore no pathological Q wave. Furthermore the myocardial
damage is not extensive, is confined to the inner one-third or less of the thickness ofthe muscle, and
is never epicardial. Thus the electrical activity of intervening healthy muscle would prevent a
current of injury set up at the cavity surface from influencing appreciably the conventional limb and
chest lead cardiogram. In line with this view are the observations of Prinzmetal et al. (1954) on
experimentally produced subendocardial infarcts in dogs. On the other hand Yu and Stewart
(1950) have reported a transient and reversible RS-T segment depression in subendocardial myo-
cardial infarction in man, and Pruitt et al. (1955) were able to relate deep inversion of T waves in a
large series of cases with severe coronary insufficiency to localized subendocardial infarction
demonstrated at necropsy. Myocardial damage, when it occurs in endomyocardial fibrosis, is
patchy and less localized than in subendocardial infarction. We have not found deep inversion
of T waves in our cases of advanced endomyocardial fibrosis, although flattening and lesser degrees
of T wave inversion were common. The frequent occurrence of low voltage QRS and of T wave
inversion is consistent with the state of advanced or recurrent heart failure of most of our patients.
How far these non-specific electrocardiographic features are the product ofan actual myocardiopathy
or reflect rather alterations in the volume conductor (e.g. cedema, effusions, and electrolyte changes
in the body fluids) we do not know.

SUMMARY
The electrocardiographic findings in 30 cases of endomyocardial fibrosis, proved at autopsy,

have been studied with reference to their association with the pathological changes and their
hemodynamic effects.

An abnormal atrial electrocardiogram was common, and was closely correlated with mitral or
tricuspid incompetence and atrial enlargement. The most common pattern was the P mitrale.
Atrial fibrillation also occurred.

Prolongation of atrio-ventricular conduction time and examples of intraventricular conduction
defect both occurred, but the latter were infrequent considering the extent of the endocardial
lesions in these cases.

Right ventricular preponderance was a common finding.
Low voltage of QRS and non-specific T wave changes were common.
No specific diagnostic pattern of the cardiogram in endomyocardial fibrosis emerges from this

study, but it is shown that abnormalities of the P wave, low voltage of the QRS, and flat and inverted
T waves are common in the later stages of this cardiopathy.

We are indebted to many colleagues in the Medical and Pathology Divisions of the Hospital for allowing us to see
their patients, clinical material, and autopsy records, and to Mrs. Ruth Coles of the Department of Pathology in the
Medical School for assistance with the autopsy material.
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