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Endocardectomy for the surgical treatment of
endocardial fibrosis of the left ventricle
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ABSTRACT Two patients with endomyocardial fibrosis of the left ventricle were treated by
endocardectomy plus mitral valve replacement. In both cases the results of surgery were satisfac-
tory. No consequences related to eosinophilia, which was present before operation in one of
them, were noted. The poor prognosis of this progressive disease and the inefficiency of medical
treatment compared with the good surgical results already reported from various centres encour-
age early operation for all patients with endomyocardial fibrosis who have symptoms. Because of
the pathophysiology of the disease, endocardectomy should be attempted in all cases and anti-
coagulant treatment continued for life.

Endocardectomy for the surgical treatment of
endomyocardial fibrosis was first described by Ger-
baux and colleagues in 1973.' The procedure con-
sists of removal of the fibrotic endocardial shell from
the affected ventricular cavity and replacement of
the atrioventricular valve that has been rendered
incompetent by the fibrosis of the papillary muscles
and chordae. In view of the poor prognosis associ-
ated with the disease and the limited effects of the
medical treatment2 surgery represents a safe and
reliable alternative procedure for the management
of this condition. This study reviews our experience
with the surgical treatment of two patients with
endomyocardial disease of the left ventricle and
mitral incompetence.

Case reports

CASE 1
A 38 year old man, a Muslim, was admitted in heart
failure. He had a resting tachycardia, a systolic
blood pressure of 80 mm Hg, neck vein distension,
and parasternal heave palpable to the apex. On
auscultation there was a moderate apical pansystolic
murmur, wide splitting of the second heart sound,
and an additional third heart sound. The chest
radiograph showed moderate cardiac enlargement
with some pulmonary venous congestion. The elec-
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trocardiogram showed sinus rhythm and left atrial
and ventricular hypertrophy. Cardiac catheterisa-
tion showed pulmonary hypertension and a high end
diastolic left ventricular pressure (table 1). Left ven-
tricular cineangiography showed obliteration of the
cavity and mitral regurgitation into an enlarged left
atrium. He was referred for operation, which con-
sisted of endocardectomy and mitral valve replace-
ment (see under "Surgical procedure"). The post-
operative period was uneventful and the patient was
discharged on the 25th day in good general and
haemodynamic condition. Long term anticoagulant
treatment was prescribed. Nineteen months later the
anticoagulants were stopped for obscure reasons
and he developed right hemiplegia, from which he
recovered well. He remained aphasic, however,
although his general and cardiac condition was still
satisfactory two years after the operation. He was
advised to continue the anticoagulants for life.

CASE 2
A 65 year old man, also a Muslim, was admitted in a
poor general and nutritional state. The time of onset
of cardiac symptoms could not be determined. He
had a low exercise tolerance, progressive dyspnoea,
and signs of mitral incompetence. The ECG was
normal apart from atrial fibrillation. The chest
radiograph showed enlargement of the left atrium
and pulmonary congestion. Cardiac catheterisation
(table 1) showed pulmonary hypertension and a
high end diastolic left ventricular pressure. Left ven-
tricular cineangiography showed cavity obliteration
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Table 1 Catheterisation data

Mean RAP RVP PAP Mean PWP LVP AOP
(mm Hg) (mm Hg) (mm Hg) (mm Hg) (mm Hg) (mm Hg)

Patient 1 12 100/18 100/50 48 117 edp = 32 82/52 (mean 62)
Patient2 8 75/9 65/25 22 llOedp= 20 125/65(mean85)

RAP-right atrial pressure; RVP-right ventricular pressure; PAP-pulmonary artery pressure; PWP-pulmonary wedge pressure;
LVP-left ventrcular pressure; AOP-aortic pressure; edp-end diastolic pressure.

with a rigid lining and diseased papillary muscles (fig
1). In addition, there was gross mitral incompetence.
The left atrium was enlarged. The white blood cell
count showed eosinophilia (1 x 109/l). The opera-

tion consisted of endocardectomy and mitral
replacement (see below). A cross sectional echocar-
diogram performed soon after operation showed
poor left ventricular function and pericardial effu-
sion. The patient' s condition improved rapidly,
however, with digoxin and diuretics, and he was dis-
charged on the 20th postoperative day in a good
haemodynamic condition. At that time the
eosinophil count was within normal limits (0.09 x

109/1). Long term anticoagulant treatment was pre-

scribed.

Surgical procedure

Both patients were operated on through a standard
median sternotomy. Both venae cavae and the
ascending aorta were cannulated and moderately
hypothermic (280C) extracorporeal circulation was

instituted. Myocardial protection was achieved by
ionic cardioplegia. The left atrium was approached
through a longitudinal incision behind the interatrial
groove. In both cases the mitral valve showed gross
chordal retraction due to fibrosis of the tensor
apparatus, but normal cusps. The inflow portion of

Fig 1 Left ventricular cineangiogram from patient 2
showing obliteration ofthe left ventricular cavity (a) in
systole and (b) in diastole.

the left ventricle was lined with dense calcified fibro-
tic tissue, about 5 mm thick in one case. The mitral
valve was excised and the fibrous tissue below it was
incised along a cleavage plane between the muscle
and the scar tissue. The dissectipn was directed
towards the ventricular apex and the posterior and
anterior ventricular walls. The whole of the fibrotic
area was resected, being removed like a lining
(fig 2a). The mitral valve was replaced by a bio-
prosthetic valve in both patients.

Microscopic findings

CASE 1
Histological study of the resected tissue showed the
presence of dense fibrosis with some fresh thrombus
on the inner surface. Some deep elastic fibres were
present, with a scanty and chronic non-specific
inflammatory cell infiltrate, mainly around the blood
vessels.

CASE 2
On histological examination the bulk of the tissue
consisted of a thick, fibrous shell (fig 2b) with
numerous vessels and scattered nodular, calcific
deposits of variable size (figs 2b and fig 3a). Despite
the fact that no fresh endocardial thrombus was
observed, the findings were consistent with a chroni-
cally organised mural thrombus. The myocardium,
which was also partially resected, appeared hyper-
trophied. On the border between the myocardium
and the thick fibrous shell some inflammatory
infiltrates were detected, with a few eosinophilic
granulocytes (fig 3b).

Discussion

Endomyocardial fibrosis is a restrictive car-
diomyopathy commonly encountered in Central
Africa, South America, and Asia, recently recog-
nised also in the West.3 Its pathology appears to be
indistinguishable from that of Lofflers endocar-
ditis,4 and the unifying term eosinophilic
endomyocardial disease has been proposed for
both.s The role of the degranulated eosinophils in
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Endocardectomy for the surgical treatment of endocardial fibrosis of the left ventricle

IIh_1m a) b)
Fig 2 (a) Endocardial fibrous shell resected from the ventricular cavity in patient 2. (b) Histological section showing
fibrous thickening and nodular calcific deposits. (Haematoxylin and eosin, x 2.)

a.) -. :.... . , .

* Fig 3 Microscopic appearances of
the fibrous shell resected from patient
2. (a) High magnification of nodular
calcific deposits. (Haematoxylin and
eosin, x 40.) (b) Inflammatory
infiltrates at the border between

t myocardium and fibrous shell. Note
the numerous vessels suggesting an
organised thrombus.
myo-myocardium. (Haematoxylin
and eosin, x o00.)
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the pathogenesis of the two conditions is not clear.
According to the most recent pathogenetic view,
prolonged eosinophilia would lead to endocardial
lesions.6 The incidence of eosinophilia in the
reported series varies from 10% to 20% of the
observed patients.' Possibly eosinophilia indicates
active disease. This could explain the fact that in our
patients the number of eosinophils decreased to
normal within two weeks of operation.
The pathology, clinical presentation, and natural

history of this condition are now well estab-
lished.5-8` 0I The fibrosis affects the endocardium
of the ventricular inflow, extending also to the ten-
sor apparatus of the atrioventricular valve.
Endomyocardial fibrosis is usually univentricular
(left or right), but occasionally both ventricles are
affected. The myocardium is not primarily affected,
but severe heart failure is caused by the combined
effects of atrioventricular valve incompetence and
impaired diastolic filling of the fibrotic ventricle.
Heart failure, massive ascites, and neck vein disten-
sion are characteristic of right ventricular fibrosis.'0
Signs of pulmonary hypertension, with dyspnoea
and pulmonary oedema, are common with left ven-
tricular disease.'0 Patients with biventricular disease
present with ascites and haemoptysis, pneumonia
and pulmonary infarction being the most common
cause of death in this condition.

In the report of Cherian and coworkers" the
mean right atrial pressure was 13.6 mm Hg in the
patients with disease on the right side and 16.4 mm
Hg in those with biventricular disease. In both these
groups there was a high right ventricular end dias-
tolic pressure (mean 14.2 and 16.5 mm Hg). The left

Table 2 Endocardectomy for endocardial fibrosis:
published results

Authors No of Operative Late Follow up
patients deaths deaths (months)

Lepley et al'3 1 0 0 9
Bjork et al'4 1 0 0 36
Cachera et all- 1 0 0 5
Laing et al6 1 0 0 -

Binet etal'7 1 0 0 10
Hess et al 4 0 0 36
Sheikhzadeh et al"8 1 0 0 2
John etal'9 1 0 0 12
Nair et al20 1 0 0 18
Ikaheimo et al2 1 0 0 14
Davies et al22 2 0 0 14
Mttraseta123 15 2 1 18, 9
Dubost et al9 20 3 4 -

Moraesetal7 37 8 5 13
Cherian et al" 6 2 - 48
M6tras et al25 20 4 1 16.7
Valiathan et a126 17 5 - -

Total 130 26(20%) 11/104 Mean 18
survivors
(10.5%
of
survivors)
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end diastolic pressure was high, as expected, in
patients with left ventricular disease (mean 26 mm
Hg). Pulmonary hypertension was encountered in
both groups of patients with left ventricular and
biventricular disease (mean 57.7 and 24.5 mm Hg).
The average survival after the onset of symptoms

in two years.2 Recently several reports289 1225
showed that over 20% of non-operated patients
died within 18 months of presentation; nearly 60%
were in renal or hepatic failure and about 18% con-
tinued in cardiac failure during the same period.
Review of published reports shows that surgery

has been performed in 130 patients with 26 opera-
tive deaths (20%) (table 2). In the largest series
reported7 most patients showed cardiac cachexia at
the time of the operation. The most common post-
operative complication documented was atrioven-
tricular block in patients with right endomyocardial
fibrosis. M6tras23 suggested conservation of a thin
juxta-annular strip of fibrosis when right endocar-
dectomy is performed, so that conduction distur-
bances are avoided.
The neurological sequelae in our first patient were

related to the interruption of anticoagulants. This
episode confirms the necessity of long term anti-
coagulation in patients who have had endocardec-
tomy, regardless of the type of valve implanted. The
rough surface left at the site of the fibrotic resection
may explain the higher incidence of thromboembol-
ism after surgery for endomyocardial fibrosis.'9"

It is vital for the surgeon to find the right cleavage
plane while dissecting the fibrosis if damage and per-
foration of the subjacent myocardium are to be
avoided. Tissue and mechanical valves have been
implanted for atrioventricular valve replacement
without appreciable differences in the surgical prog-
nosis.79 12 23 A mechanical valve, however, increases
the already high incidence of thromboemnbolism.'9"
Functional improvement has been reported in most
of the survivors who have been followed up.79 "
Postoperative haemodynamic studies7 9 1 have
shown an improvement of cardiac output, a fall in
ventricular end diastolic pressure, and an increase in
ventricular volume. We observed pericardial effu-
sion in one of our patients during the first postopera-
tive week, probably related to poor left ventricular
function as documented by the echocardiogram. His
condition improved during the following weeks with
diuretic and digoxin treatment. We found no
organic toxic confusional state," as observed by

others in patients with preoperative eosinophilia.22
The role of steroids and cytotoxic drugs in patients
with endomyocardial fibrosis with eosinophilia
remains uncertain.23 As already mentioned, in our
experience the eosinophil count fell to normal after
the operation. We have no explanation for that, but
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Endocardectomy for the surgical treatment of endocardial fibrosis of the left ventricle

no steroids or cytotoxic drugs were prescribed.
More satisfactory surgical results are obtained in

patients with unilateral disease of the left ventricular
type, while biventricular disease carries the worst
surgical prognosis.79 12 No recurrence of the disease
has been reported so far during follow up of from
five to 36 months. The surgical results obtained in
various centres and the functional improvement
shown in the survivors, compared with the poor
prognosis associated with medical treatment,
encourage early referral for operation in all patients
with endomyocardial fibrosis who have symptoms.
Although the long term results of surgery are not
well established, early endocardectomy plus valve
replacement must be accepted as the treatment of
choice for these patients, while valve replacement
alone represents an unsatisfactory palliative
procedure.
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