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EBSTEIN'S ANOMALY OF THE TRICUSPID
VALVE: A REPORT OF 10 CASES
M. ANUAR{.K.T. SINGHAM

TNTRODUCTION

THE finding of a tricuspid valve which has
been displaced into and greatly reducing the size
of the right ventricular cavity was first noted
during an autopsy of a young man by the
Gernran physician, Wilhelm Ebstein in 1866. It
was sonle eighty three years later, in 1949, that
the first case was diagnosed antemortem by
Tourniaire, Deyrieux and Tartulier in France.
The diagnosis has been made with increasing
fiequency antentortem in the last twenty years.

We are reporling our clinical experience with
l0 cases of Ebstein's disease diagnosed at the
University Hospital, Kuala Lumpur.

MATERTAL AND METHOD

This study includes all patients diagnosed to
have Ebstein's anomaly at the University Hospi-
taf, Kuala Lumpur from 1967-1979. At least one
l2-lead electrocardiogram, chest radiograph and
cardiac catheterization were performed on all
patients. Three patients had echocardiogram
performed as u'ell.

RESULTS

Sex and Age

There were 2 males and 8 females in this
series; the youngest being 1 month and the
eldest 44 years of age at diagnosis.

Family history

There were no instances of familial Ebstein's
anomaly in our series. Gueron et al. (1966)
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leported tuo siblings with this condition and two
r,ears later Donegan et al., (1968) reported a 6
1'car old boy with a 29 year old maternal uncle
sufl'ering from Ebstein's anomaly. Simcha and
Bonhanr-Carter (1971) noted 2 f'amilies in which
nlol'e than one member were similarly affected.
Watson (1974) in a collected series of 505 cases
tbund a tamily with 2 sisters clinically diagnosed
AS having the condition. Richard Emanuel
(1976) studied 120 first-degree relatives of 26
patients with Ebstein's anomaly and found no
case in any of them.

Associated lesions

Associated cardiovascular anomalies other
than interatrial communications were not found
in this series. Three patients had patent foramen
ovale. In the assembled series of Hamish
Watson 48To were found to have associated
lesions, the most frequent being defects in the
interatrial septum.

Symptoms

All of our patients were symptomatic at the
time of diagnosis. Effort dyspnoea and easy
tatiguability were dominant symptoms in 7
patients. Orthopnoea was present in one patient.
Two patients had transient syncopal attacks and
palpitations with documented attacks of paroxys-
nral atrial tachycardia was found in another.
Five of l0 patients were noted to have cyanosis
prior to first examination.

PHYSICAL FINDINGS

Peripheral examination

Cyanosis was found in 5 patients. Two of the
three children in this series were noted to have
cyanosis soon after birth while the others
developed cyanosis at 3 years of age. This is in
keeping with the findings of larger series where
cyanosis usually appears insidiously between 3
and 12 years of age (Simcha et al., l97l). Four
patients had clubbing of the finger tips.

Five of our patients were in atrial fibrillation
at the time of first examination. Pulses were
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generally small in volume. Three patients with
pericardial effusions exhibited pulsus paradoxus.
Blood pressure readings were normal. Elevated
jugular venous pressure was noted in 7. patients.
Contrary to what is generally believed however,
only I of them demonstrated a large 'v' wave
secondary to tricuspid regurgitation. No patient
had large 'a' waves in the jugular veins. Rapid
'y' descent was noted in the three patients with
pericardial efllsion.

Central examination

Cardiomegaly was noted in 9 patients. Cardiac
pulsations were however much reduced in only 7
patients. In 3 patients active pulsations were
noted in the second and third left parasternal
spaces, this being subsequently found to be due
to active pulsations of the right ventricular
outflow tract. Diminished intensity of heart
sounds was noted in only 4 of the 10 cases. A
3rd heart sound was heard in all but on patient.
Only half of our patients exhibited a soft
ejection systolic murmur in the left sternal edge.
No patient had any diastolic murmur.

Radiologic examination

Chest radiographs showed cardiomegaly in all
nine who had clinically detectable enlargement
of the heart (Fig. l). The pulmonary vasculature
appeared normal in 9 patients; however, marked
oligemia was noted in one. Fluoroscopy was
done in fbur patients and a consistent finding
was generalised poor pulsation of the heart with
the exception of the very active right ventricular
outflor tract.

Electrocardiography

The suggestively diagnostic pattern of com-
plete right bundle branch block with abnormally
low R and S waves over the right praecordium
was not fbund in any of our patients. In keeping
with the twenty proven cases assembled trom the
literature by Keith (1978) however, R and S

waves measuring less than 7 mm in the right
praecordial leads were noted in 9 of our cases.
Abnormalities of the P waves consisting of either
increases in amplitude andlor duration were
seen in all 5 patients with sinus rhythm. Five
patients had atrial fibrillation and one exhibited
paroxysms of supraventricular tachycardia. The
mean QRS axis ranged from *10to *1500.
None of our patients exhibited Wolff-Parkinson-

Fig. l. Plain chest x-ray showing cardiomegaly with pul.
monary oligemia.
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Fig. 2. Echocardiography showing a delayed closure of the
tricuspid valve and a slow tricuspid valve closure
rate;-qT1 _: 40 msec; qTt : tOO.S""; qT1 - qM1
: t20 mSec. [Mt : mitral valve closurel Tl : p;:
cuspid valve closurel TV : tricuspid valve; MV :
mitral valve, CW : chest walll.
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White syndrome, a feature found in about 10

per cent of patients with Ebstein's anomaly of
the tricuspid valve.

Echocardiography

Echocardiography was done in 3 patients. In
two patients, delayed closure of the tricuspid
valve was demonstrated (Fig. 2). This, and an

abnormally anterior position of the anterior
leaflet of the tricuspid valve during diastole
(Lundstrom, 1973) have been deemed to be

f'eatures consistently fbund in the echocardio-
grams of patients with this condition. In one
patient a significant pericardial effusion was

detected at echocardiograPhY.

Cardiac catheterization

All but one patient underwent right heart
catheterization. In 8 patients the catheter was
noted to be coiled up in the abnormally dilated
right atrium. The right atrial mean pressure
exceeded 15 mmHg in 5 patients. Probe patency
of the fbramen ovale was noted in 3 patients
and arterial desaturation detected in 6 patients.
A f'eature common to all patients catheterized
was the difficulty encountered in entering the
right ventricle followed by the showers of
ventricular extrasystoles at the time of catheter
manipulation in the ventricle. Electrode catheter
recordings of simultaneous intracardiac electro-
cardiograms and pressures were done in 6
patients. Confirming Hernandez's experience
(1958), this procedure detected the atrialised
porlion of the right ventricle in 5 patients (Fig.
3).

Angiocardiography

Selective angiography was done in all 10
patients. In all cases a large right atrium
occupying over half the cardiac shadow was
denronstrated (Fig. 4). Also consistently found
was the late emptying of the right atrium into
the rudimentary right ventricle. The tricuspid
valve was displaced laterally and to the left (fig.
4) and its relation to the annulus was shown as

two notches at the inferior cardiac border.

DISCUSSION

Ebstein's anomaly of the tricuspid valve is a
lelatively uncommon condition. If 61 centres in
the cooperative study guided by Watson (1974)

Fig. 3. Inhacardiac electrocardiogram demonstrating the
atrialised portion of the right ventricle.

Fig. 4. Right atrial angiocardiogram showing a very large
right atrium with the tricuspid valve being displaced
into the right ventricle [PA : pulmonary artery;
RV : right ventricle; RA : right atriuml.
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only 17 collected more than 10 cases. The
prognosis varies considerably; some patients live
a completely normal life, the anomaly being an
incidental finding at autopsy. The oldest patient
recorded was 79 years old (Makons and Vander
Veer, 1966), while at the other end of the
spectrum, an infant died at 3 days of age from
conrplications of the disease (Keith, 1978). The
nrajority of deaths occur between the second and
fburth decades of life. Six of our patients lived
beyond 20 years of age while two were seen in
int'ancy.

The sex ratio in our population of Ebstein's
anomaly is probably not a true reflection of the
sex incidence of this condition. In the coopera-
tive study of Watson (1974), there were 258
nrales and 247 females, confirming the impres-
sion obtained from earlier smaller series that
there is no difference in the sex incidence of this
nralfbrmation (Vacca et al., 1958 and Ganton &
Blount, 1962).

There were no familial cases in our series and
no obvious predisposing causes could be elicited
in our patients. An interesting report of this
latter aspect of the disease was made by Nora
(1974) who noted that four of eight babies with
congenital heart disease born to mothers exposed
to lithium during pregnancy had Ebstein's
disease. This is a sobering thought considering
the number of young females in the reproductive
age group who are on lithium carbonate therapy
tbr manic depressive psychosis.

The clinical presentation of our patients are
no different from those of previous series. Seven
of the 10 patients presented with symptoms of
effort dyspnoea of long standing. In the large
series of Watson (1974) of the 35 cases under 1

year, 8670 were in functional class III or IV by
the New York Heart Association's classification.
Seventy one per cent of those between one and
twenty five years of age were in functional class
I and II, while 60% of those over 25 years of
age also had little or no disability.

No single physical sign or grcups of signs are
pathognomonic of this condition. While the
presence of a large silent heart is frequently
quoted as a usual finding, in 3 of our patients
active pulsations were noted in the pulmonary
area. These active pulsations transmitted from

the outflow tract of the right ventricle should
not be misinterpreted as evidence of right
ventricular hypertrophy. Although tricuspid re-
gurgitation can be found in this disease, it is not
invariable. A large 'v' wave in the jugular veins
and an enlarged pulsatile liver, were noted in
only I of our patients. Takayasu in 1978
reported 26 patients with Ebstein's anomaly,
only 4 of whom had dominant tricuspid incom-
petence. Eight of their patients had dominant
tricuspid stenosis while 14 were classified as
mild cases.

Just as no physical sign is diagnostic, the
common investigatory tools are seldom able to
confirm the diagnosis of Ebstein's anomaly of
the tricuspid valve. In many cases, the chest
radiograph and electrocardiograph may suggest
the diagnosis. However, cardiac catheterization
and angiography are usually required to confirm
it. While cardiac catheterization was at one time
deemed very dangerous in this condition, recent
experience suggest that it is not very much more
hazardous to catheterize these patients than
other sick patients with other congenital or
acquired heart disease as is borne out by our
experience. Clues to the diagnosis are the
tendency for the catheter to coil in the grossly
enlarged RA, difficulty in entering the abnor-
mally positioned tricuspid valve and the showers
of ventricular extrasystoles associated with the
procedure. In Watson's series, no less than 100
of 363 patients undergoing catheterization ex-
perienced paroxysmal dysrhythmias. Intracavita-
ry electrocardiography may provide convincing
evidence of the presence of an abnormally
positioned tricuspid valve associated with atriali-
sation of the right ventricle. Selective angiocar-
diography clearly identifies the displaced tricus-
pid valve.

In recent years, echocardiography has proven
to be useful in this condition. Two of our 3
patients who underwent this examination demon-
strated what are now considered to be specific
echocardiographic signs of Ebstein's anomaly
which are the ability to record the anterior
tricuspid leaflet further to the left of the left
sternal border; and abnormally prolonged inter-
val between the closure points of the tricuspid
valve and the mitral valve demonstrating delayed
tricuspid valve closure (Farooki et al., 1976).

Management of all our patients were entirely
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conservative. Symptomatic patients were placed
on digoxin and diuretics and any infections,
especially chest infections, were aggressively
treated. None of our patients required long term
antiarrhythmic therapy.

Surgical treatment of this condition is present-
ly limited to a few selected cases. Its role and
the procedure of choice for its correction are not
yet clearly defined. At present, surgery seerns to
be indicated in patients with intractable conges-
tive heart failure and those with repeated,
arrhythmias especially when they are difficult to
control (Watson, 1974 and Keith, 1978).

The prognosis of this condition is variable.
However, life expectancy is considerably reduced
in patients with Ebstein's anomaly as a whole.
Hansen (1977) in a long-term follow up of 22
patients identified cyanosis due to a right-to-left
shunt through an atrial septal defect as the best
guide to distinguish the group with a good from
the one'with a bad prognosis. Right sided heart
failure and dyspnoea at rest, often associated
with palpitations, praecordial pains and syncope
are grave prognostic findings.

SUMMARY

The clinical features, plain film radiological
findings, electrocardiographic findings, echocar-
diographic changes, haemodynamics and angio-
cardiographic features of 10 patients with
Ebstein's anomaly of the tricuspid valve are
described. The ages of the patients varied
between 1 month to 44 years. There were 2
males and 8 females. Common symptoms were
effort dyspnoea, palpitations and cyanosis. Car-
diomegaly with an o6vious third heart sound wds
present in majority of patients. Echocardio-
graphy showed an obvious delay in tricuspid
valve closure and angiocardiography demonstrat-
ed characteristic displacement of the tricuspid
valve into the right ventricular cavity.
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