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FIG. 3. Echocardiogram M-mode. Normal left ventricular diastolic and systolic diameter. Early outward diastolic motion of the septum and
posterior wall. Pattern of mitral pansystolic prolapse. LVPW = left ventricular posterior wall. IVS = interventricular septum.
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tract. The ventricular chamber was found to be
normal, slightly restricted or enlarged.
The fibrous papillary muscles in most of the cases

were in the posterior pillar, the fibrotic lesions
produced a certain degree of rigidity of the mitral
valves, especially the posterior leaflet. None of the
cases showed spread of the fibrotic process to the
mitral valves themselves. Narrow bands of connec-
tive tissue went from the fibrous plaque to the
subendocardial myocardium. Mural thrombosis in
different organisational stages was observed in 6
cases.
There were 6 cases with ventricular disease where

the fibrous thickening of the endocardium spread to
the inflow tracts of both ventricles. The fibrosis
extended to the pillars and mitral chordae ten-

dineae in all cases and to the tricuspid chordae in 3.
Four cases showed mural thrombosis of the left
ventricle. No thrombus was found in the right
ventricle.

In the single case of right sided disease there was
considerable deformity of the heart due to the gross
enlargement of the right atrium, and this case showed
the greatest obliteration of the right ventricle which
was marked in the inflow tract. The pillars and
chordae tendineae of the tricuspid valve were af-
fected by the spread of the fibrosis. A notch on the
right edge of the heart was noticed due to the
obliteration of the apex of the right ventricle. The
other findings in the 16 cases included slight fibrosis
irregularly distributed on the pericardium, with no
adhesions (in 5 cases) and pericardial effusion in 2
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(a)

(b)
FIG. 4. Left ventriculogram (a) End-systole. (b) End-diastole. Obliteration of the left ventricular apex and mitral regurgitation.
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cases. The coronary arteries were normal and no
other associated pathology was found.

Microscopic. There was marked thickening of the
mural endocardium of both ventricles due to connec-
tive tissue with scarce cells and abundant collagen.
There was a tendency to a certain degree of
stratification, with (1) a layer of mural throm-
bosis, (2) a band of lax connective tissue, thinner than
the previous one, with blood vessels, arterioles and
venulae, (3) a variably thick layer in the deeper part,
parts of which were very thin and made up of
laminae of elastic fibres, fragmented in some
areas.
The underlying myocardium showed some bands

of collagenous tissue which grew out of the endocar-
dium and showed superficial penetration. The myo-
cardial fibres showed minimum changes.
The 2 cases in which a myocardial biopsy was

performed showed thickening of the myocardium
with fibrosis spreading to the myocardium; in one
case there was eosinophilic infiltration of the myocar-
dium.

Discussion

In Venezuela, the first pathological cases of ED
were described in 1967 (Suarez and Suarez, 1967).
Although the disease is found in temperate climates,
it is more frequent in tropical and subtropical areas,
as may be seen from this relatively large series of 23
cases in one hospital in Venezuela, a country of only
16 million inhabitants. Of the total number of cases
presented in our study, 21 were racially mixed and 2
were Caucasians who had spent considerable time in
rural regions of country. Europeans long domiciled
in the tropics have been shown to have the disease
elsewhere (Brockington et al., 1967).

In this material, marked eosinophilia was found in
35% of the cases, including 3 cases with a hypereosi-
nophilic syndrome (Cushid et al., 1975).

In 1973, Brockington and Olsen showed that
Loffler's endomyocardial disease and endomyocar-
dial fibrosis could not be differentiated from a
pathological viewpoint which led to the premise that
they were one and the same pathological process at
different evolutionary stages; the term eosinophilic
endomyocardial disease was proposed for both dis-
orders (World Health Organisation, 1980). Transi-
tory eosinophilia in the early stages has suggested the
importance of the eosinophil in the pathogenetic role
of endocardial lesions (Spry and Tai, 1976). The
association of eosinophilia in 35% of our cases,
present in one 8 years before the cardiovascular signs
appeared, strengthens this hypothesis and shows an
aetiopathogenic similarity with the cases described in
Europe. A role for the eosinophil in the genesis of

endocardial and endothelial lesions (Oakley and
Olsen, 1977) and the importance of degranulation of
the eosinophils (Olsen and Spry, 1979) has been
proposed.

In most of the cases, the clinical presentation was
heart failure, although in over a fifth, systemic
embolism was an early or presenting event.
The disease was left sided in 11 cases, biventricular

in I cases and right sided in one case. This is a
frequency that differs from that found in Africa
where the biventricular and right sided form pre-
dominate.

In the biventricular form, a giant 'a' wave on the
jugular pulse, the pansystolic murmur of mitral
regurgitation and the early and high frequency third
sound were the major physical findings. The giant 'a'
wave of endomyocardial disease can be an expression
of the right intrachamber obliteration, secondary to
the pulmonary arterial hypertension or to a combina-
tion of both factors, in the absence of tricuspid
stenosis. The early and loud sound has been de-
scribed as the most important physical sign. In this
series it coincided with a sudden anterior protodias-
tolic motion of the interventricular septum in 3/6
cases, abrupt backward motion of the posterior wall
of the left ventricle in 4/6 cases or with both motions
in 3/8 cases. These findings reinforce the idea that
the early and loud third sound is brought about by a
sudden distension of the rigid ventricular chamber
('endocardial knock').

It has been considered that the systolic murmur of
mitral regurgitation of the left endomyocardial dis-
ease is brought about by the spread of the scar tissue
to the chordae tendineae and to the posterior mitral
valve. The pattern of prolapse of the mitral valve
may be interpreted as being due to the spread of the
scar tissue to the posterior mitral valve, with a loss of
valvular support, together with the restriction of the
ventricular chamber. This pattern of prolapse has a
different pathological substratum from that of the
prolapse due to myxomatous degeneration of the
mitral valve. The same interpretation could be true
for the tricuspid valve prolapse.
From the radiological and electrocardiographic

viewpoint in this series, predominant enlargement of
the left sided chambers was observed. Together with
the clinical findings, these suggested mitral and/or
tricuspid heart disease of rheumatic origin. The
pattern of pericardial effusion with normal sized
cardiac chambers and a non-enlarged pericardium
on pneumopericardium was seen in 2 cases. Left
endocardial calcification is characteristic, but excep-
tional, in this series.
The findings in the two-dimensional echocardiog-

raph of apical obliteration, reduction of the ventricu-
lar diastolic area and atrial dilatation were closely
correlated with the results of the angiocardiographs
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and postmortems in 5 cases. The two-dimensional
echo is therefore most important for the clinical and
preoperative evaluation of ED.

References

ACQUATELLA, H., PUIGBO. J.J., SUAREZ, J.A. & MENDOZA, I. (1979)
Sudden early diastolic anterior movement of the septum in
endomyocardial fibrosis (letter). Circulation, 59, 847.

ANDY, J.J., BISHADA, F.F. & SOYINKA, O.O. (1981) Relation of
severe eosinophilia and microfilariasis to chronic African endo-
myocardial fibrosis. British Heart Journal, 45, 672.

ANDRADE, Z.A. & GUIMARAES. A.C. (1964) Endomyocardial fibro-
sis in Bahia, Brazil. British Heart Journal, 26, 813.

BROCKINGTON, I.F., OLSEN, E.G.J. & GooDwIN, J.F. (1967) Endo-
myocardial fibrosis in Europeans resident in tropical Africa.
Lancet, i, 583.

BROCKINGTON, I.F. & OLSEN, E.G.J. (1972) Eosinophilia and
endomyocardial fibrosis. Postgraduate Medical Journal, 48, 740.

BROCKINGTON, I.F. & OLSEN, E.G.J. (1973) Loffler's endocarditis
and Davies' endomyocardial fibrosis. American Heart Journal, 85,
308.

CONNOR, D.H., SOMERS, K., HUTT, M.S.R., MARRION, W.C. &
D'ARBELA, P.G. (1968) Endomyocardial fibrosis in Uganda.
(Davies's disease) (Parts I and II). American Heart Journal, 74,
687, and 75, 107.

CONTRERAS, R., BIALOSTOZKY, D., MEDRANO, G., FISHLEDER, B. &
GUADALAJARA, J.F. (1971) Fibrosis endocardica Africana tropi-
cal. Archivo Instituto Cardiologia Mexico, 41, 476.

CORREA, P., RESTREPO, C., GARCIA, C. & QUIROZ, A.C. (1963).
Pathology of heart diseases of undetermined etiology which occur
in Cali, Colombia. American Heart Journal, 66. 584.

CHEW, C.Y.C., ZIADY, G.M., RAPHAEL, M.J., NELLEN, M. &
OAKLEY, C.M. (1979) Primary restrictive cardiomyopathy. Non-
tropical endocardial fibrosis and hypereosinophilic heart disease.
British Heart Journal, 39, 399.

COCKSHOTT, W.P., SARIC, S. & IKEME, A.C. (1967) Radiological
findings in endomyocardial fibrosis. Circulation, 35, 913.

CUSHID, M.J., DALE, D.C., WEST, B.C. & WALFFE, S.M. (1975) The
hypereosinophilic syndrome: Analysis of fourteen cases with
review of the literature, Medicine, 51, 1.

DAVIES, J.N.P. (1948) Endocardial fibrosis in Africans. East African
Medic al Journal, 25, 10.

DAVIES, J.N.P. (1968) The ridge in endomyocardial fibrosis. Lancet,
i, 63 1.

GUIMARAES, A.C., ESTEVES, J.P., FILHO, A.S. & MACEDO, V. (1971)
Clinical aspects of endomyocardial fibrosis in Bahia, Brazil.
American Heart Journal, 81, 7.

GUIMARAES, A.C.. FILHO, A.S., ESTEVES, J.P.. VINHAES, L.S.A. &
ABREU, W.N. (1974) Hemodynamics in endomyocardial fibrosis.
American Heart Journal, 88, 294.

HALL, S.W.J., THEOLOGIDES, A., FRON, A.H.L., GOBEL, F.L., FOR-
TUNY, I.E., LAWRENCE, C.J. & EDWARDS, J.E. (1977) Hypereosi-
nophilic syndrome with biventricular involvement. Circulation,
55, 217.

HUTT, M.S.R., IKEME, A.C., LUCAS, A.O., PRATA, A., PUIGBO, J.J.,
SHAPER, A.G. & FEJFAR, Z. (1965) Cardiomyopathies. Bulletin of
the World Health Organization, 33, 257.

LEPLEY, D. JR., ARIS, A., KORNS, M.E., WALKER, J.A. & D'CUNHA,
R.M. (1974) Endomyocardial fibrosis: a surgical approach. Annals
of Thoracic SurgerY, 18, 626.

MACHADO, M., LUCENA, H., TORRES, R., DIAZ, P., MORALES, F. &
COLINA, J. ( 1979) Fibrosis endomiocardica. IX congreso surameri-
cano de cardiologia. III congreso venezolano de Cardiologia.
Caracas 2-7 Septiembre.

McKUSICK, V.A. & COCHRAN, T.H. (1952) Constrictive endocardi-
tis: Report of a case. Bulletin ofthe Johns Hopkins Hospital, 90,90.

MORAES, C.R., BUFFALO, E. & VICTOR, E. (1980) Endomyocardial
fibrosis: Report of six patients and review of the surgical literature.
Annals of Thoracic Surgery, 29, 243.

NAKAJIMA, K., OKADA, R. & UEDA, H. (1961) A case report of
endomyocardial fibrosis. Japanese Heart Journal, 2, 265.

OAKLEY, C.M. & OLSEN, E.G.J. (1977) Editorial: Eosinophilia and
heart disease. British Heart Journal, 39, 233.

OLSEN, E.G.J. & SPRY, C.J.F. (1979) The pathogenesis of Loffler's
endomyocardial disease, and its relationship to endomyocardial
fibrosis. In: Progress in Cardiology. Lea Febiger, Philadelphia.
(eds. P. N. Yu and J. F. Goodwin). p. 281.

PUIGBO, J.J., SALAZAR, A., MARSIGLIA, I., COMBELLAS, I., SUAREZ,
J.A., GIORDANO, H., VALECILLOS, R. & ACQUATELLA, H. (1978)
Endomyocardial fibrosis in Venezuela. VIII World Congress of
Cardiology. Abstracts-I. 0766, 281.

ROBERTS, W.C., BUJA, L.M. & FERRANS, V.J. (1970) Loffler's
fibroplastic parietal endocarditis, eosinophilic leukaemia, and
Davies' endomyocardial fibrosis: The same disease at different
stages? Pathologia et Microbiologia, 35, 90.

RUGGIERO, H.A., VALES, O., TRIGo, E. & SHINJI, J. (1969) Fibrosis
endomiocardica. Presna Medica Argentina, 56, 1339.

SAMUEL, I. & ANKLESARIA, X.J. (1960) Endomyocardial fibrosis in
South India. Indian Journal of Pathology and Bacteriology, 3, 157.

SHAPER, A.G., HUTT, M.S.R. & COLES, R.M. (1968) Necropsy study
of endomyocardial fibrosis and rheumatic heart disease in
Uganda. 1960-1965. British Heart Journal, 30, 391.

SOMERS, K. & FOWLER, J.M. (1968) Introduction to the cardiomyo-
pathies. Cardiologia, 52, 25.

SPRY, C.J.F. & TAI, P.C. (1976) Studies on blood eosinophils I:
Patients with Loffler's cardiomyopathy. Clinical and Experimental
Immunology, 24, 423.

STUART, K.L. & HAYES, J.A. (1963) A cardiac disorder of unknown
aetiology in Jamaica. Quarterlv Journal of Medicine, 32, 99.

SUAREZ, J.A. & SUAREZ, C.D. (1967) Fibrosis endomiocardica del
ventriculo derecho. Estudio anatomo-patologico del primer caso
Venezolano. Acta Cientifica, 18, 98.

SUAREZ, J.A. & SUAREZ, C.D. (1976) Fibrosis endomiocardica.
Estudio anatomo-patologico de 10 casos. Acta Medica Venezolana,
23, 55.

TORTOLEDO, R. & DOMINGUEZ, 1. (1969) Presentacion de un caso de
fibrosis endomiocardica. Revista Obstetricia Ginecologia Venezu-
ela, 29, 529.

WORLD HEALTH ORGANIZATION (1980) Report of the WHO/ISFC
Task force on the definition and classification of cardiomyopathies
British Heart Journal, 44, 672.

copyright.
 on D

ecem
ber 2, 2020 by guest. P

rotected by
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.59.689.162 on 1 M
arch 1983. D

ow
nloaded from

 

http://pmj.bmj.com/

