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In a series of over 6000 patients referred for fetal echocardiography during an eight
period, 37 fetuses were found to have complete heart block. There were 16 cases of isolated
heart block and 21 cases associated with structural heart disease. All mothers of fetuses with
isolated complete heart block had evidence of circulating syndrome Sjogren A antibody (Ro). Only
one mother had clinical evidence of connective tissue disease. In the 21 cases associated with
structural heart disease there were 17 cases of atrioventricular septal defect, one case of secundum
atrial and perimembranous ventricular septal defects, two cases of tetralogy of Fallot, and one case
of pulmonary stenosis. All fetuses with atrioventricular septal defects and complete heart block had
left atrial isomerism. Additional abnormalities of the great arteries were often found in this group;
these were double outlet right ventricle, transposition of the great arteries, pulmonary atresia,
coarctation of aorta, and stenosis of the pulmonary or aortic valves. Intrauterine congestive heart
failure was a feature of four cases in the group with isolated complete heart block and 1 1 cases of the
group with associated structural heart disease. The outcome in the fetuses with isolated complete
heart block was better than in those with heart disease: 12 of the 16 fetuses are alive, two of them
have a pacemaker. But only three ofthe group of 21 fetuses with cardiac malformation are alive, and
two of them have a pacemaker.
SUMMARY
year

Complete heart block was first described as
"impaired atrioventricular syndrome" by Morquio
in 1901.' The condition was characterised by a slow
pulse, syncopal attacks, and sudden death. Since then
many workers have reported cases of isolated complete heart block and its association with structural
heart lesions.' Hull et al in 1966 recognised the
relation between maternal systemic lupus erythematosus and complete heart block; they described a
child born to a mother with active lupus.' More
recently a strong association has been found between
isolated infantile complete heart block and the
presence of syndrome Sjogren A antibody in maternal serum.67 This antibody is also known as Ro, after
the patient in whom it was first detected.8
The first case of fetal heart block was reported by
Plant and Steven in 1945.9 The diagnosis was suspected by fetal heart auscultation and fetal electrocardiogram. Fetal heart block can now be detected by M
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ation.'"' Structural heart defects in the fetus can be
seen by cross sectional echocardiography. " " The
association between atrioventricular septal defect,
left atrial isomerism, and complete heart block has
been described previously in both postnatal and
prenatal life."41" We describe a series of cases of
complete heart block diagnosed in prenatal life, with
the associations and outcome of these cases.

Patients and methods

During an eight year period over 6000 fetal echocardiograms were performed in our department. All
cases were referred because the fetus was considered
to be at increased risk of structural heart disease. The
reasons for referral included a family history of
congenital heart disease, matemal diabetes, exposure
to cardiac teratogens, the detection of fetal arrhythmia, non-immune hydrops, or an abnormal heart
structure suspected on a routine scan. We found
complete heart block in 37 fetuses.
Fetal echocardiography was performed with an
Advanced Technical Laboratories Mark 4 sector
scanner or a Hewlett-Packard 77020A phased array
system with a 5 mHz transducer. The fetal heart was
visualised and cardiac structure was established. The
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Results
Sixteen of the 37 cases of fetal heart block that we
detected had no other abnormality and 21 had
associated structural cardiac disease. The gestational
age at diagnosis ranged from 17 to 38 weeks. There
were 35 singleton pregnancies and one case of twins.
Each twin had isolated heart block.
All mothers with fetuses who had isolated complete heart block had positive titres of skin sensitising
antibodies. One mother had clinical evidence of
Sjogren's syndrome. There was no correlation between maternal antibody titre and outcome in these
cases. In the 16 with isolated complete heart block the
reason for referral in all cases was because the
obstetrician had detected an irregular fetal cardiac
rhythm or bradycardia on a routine scan. Four of
these fetuses were hydropic. In one case the pregnancy was terminated at 17 weeks because the
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Figure The M mode echocardiogram positioned to record
the aortic valve (Ao) and left atrial posterior wall
(LAPW). The larger arrows show opening of the aortic
valve. Atrial contraction, indicated by the smaller arrows, is
unrelated to ventricular contraction.
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severity of hydrops suggested a poor prognosis. In
the twin pregnancy both fetuses had gross hydrops
and poor ventricular function seen initially at 34
weeks' gestation. Both twins died in utero at 36
weeks' gestation. The fourth case of hydrops presented at 21 weeks' gestation. Cardiac function was poor
and intrauterine death was expected. Examination of
this pregnancy, however, at 26 and 30 weeks showed
resolution of the hydrops and improved cardiac
ftunction.
Another fetus died in utero at 27 weeks' gestation
four weeks after premature rupture of membranes.
In the remaining 11 fetuses, the course of pregnancy
was uneventful. Nine patients are alive and well and
have not required a pacemaker. Two children had
permanent pacemaker implantation. In one infant a
cardiac arrest before pacemaker implantation caused
brain damage.
The 21 fetuses with complete heart block and
associated cardiac abnormality were referred for fetal
echocardiography because of bradycardia in six
fetuses, suspected congenital heart disease in four,
the association of non-immune fetal hydrops and
heart abnormality in eight, and the detection of fetal
bradycardia, hydrops, and congenital heart disease in
three. A complete atrioventricular septal defect was
found in 17 fetuses. None was associated with
chromosomal abnormality. One further fetus had a
large secundum atrial and perimembranous ventricular septal defect. All 18 had left atrial isomerism.
Thirteen of these 18 fetuses also had abnormalities of
the great arteries. Double outlet right ventricle was
found in four fetuses, transposition in one, and
pulmonary atresia in two. Pulmonary or aortic stenosis was found in five and three fetuses respectively.
Coarctation of the aorta was found in one. In the
remaining three fetuses with structural heart disease
and normal atrial situs, the diagnoses were tetralogy
of Fallot in two and pulmonary stenosis in one.
Non-immune fetal hydrops was found in 11
fetuses of this group. Pregnancy was terminated in
nine cases: in six there was severe hydrops in the
second trimester of pregnancy with complex cardiac
anomalies. Four fetuses died in utero; all were
hydropic with an atrioventricular septal defect.
There were two neonatal deaths within the first week
of life. One neonate with an atrioventricular septal
defect, left atrial isomerism, and transposition of the
great arteries died on the fourth day of life and the
other with an atrioventricular septal defect and left
atrial isomerism died immediately after birth. There
were three infant deaths, one after total correction of
an atrioventricular septal defect at nine months and
one other after total correction of tetralogy of Fallot
at six months. The third case with an atrioventricular
septal defect and double outlet right ventricle died at
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rhythm and heart rate were identified by directing
the M line through the aorta and left atrial wall. Atrial
systole was demonstrated by movement of the atrial
wall towards the aortic root. Ventricular systole was
identified by the opening of the aortic valve. The
relation between atrial and ventricular contraction
was established and complete heart block diagnosed
in those fetuses in which there was complete dissociation between atrial and ventricular contraction. In
fetuses with isolated complete heart block we
examined matemal serum for syndrome Sjogren A
antibody.

Discussion
Isolated fetal complete heart block has been considered to result from either an independent congenital malformation of the conduction system, maternal
rheumatic disorder, or fetal myocarditis. The known
association between infantile heart block and latent
or symptomatic maternal connective tissue disease
led us to test these mothers for syndrome Sjogren A
antibody.""'8 All cases of isolated heart block had
circulating maternal syndrome Sjogren A antibody.
One mother had overt Sjogren's syndrome. It has
been postulated that syndrome Sjogren A antibodies,
probably of the IgG class, cross the placenta and
damage the fetal cardiac conduction system.
Evidence of deposits of this antibody in atrial tissue
suggests a direct action on cardiac tissue." This may
initiate an inflammatory process with a subsequent
immunological response causing heart block. There
is speculation about whether this immunological
process interferes with normal development of the
conducting tissue or damages the conducting system
after it has been formed.202' Our earliest case of
complete heart block was detected in a fetus at 17
weeks' gestation. Histopathological features reported
in seven patients born to mothers with skin sensitising antibodies22 showed gross damage of the conduction system. In all hearts in this earlier report normal
tissue in the atrioventricuar node had been replaced
by fibrous and adipose tissue. Also, the sinus nodes in
some of these cases were hypoplastic. The mother in
our study who had Sjogren's syndrome had already
had a child with this condition. In this group
irregularity of fetal heart rhythm or fetal bradycardia
was the main reason for referral for fetal echocardiography. However, one case was referred with
suspected fetal distress because of the slow heart rate,
and premature delivery had been planned. This was
avoided by establishing the diagnosis of complete
heart block. We recommend a fetal echocardiogram
in all mothers with rheumatic disease who have
syndrome Sjogren A antibody. Early detection of
heart block will assist in planning appropriate obstetric management. Nine of 16 fetuses with isolated
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two years of age after a Blalock shunt operation.
There are three survivors. One has an atrioventricular septal defect, left atrial isomerism, and
pulmonary and aortic stenosis. Although his condition improved after pacemaker implantation, he
remains in heart failure. The other case with severe
tetralogy of Fallot had a pacemaker implanted at one
year of age and his physical development is normal.
The third survivor with pulmonary stenosis has had a
successful balloon dilatation and pacemaker implantation was not required.
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heart block are alive, symptom free, and do not
require a pacemaker. Two patients are paced. It is
important to recognise that complete heart block in
infants is not always a benign condition. One of our
patients suffered a cardiac arrest at home at the age of
three months, which caused an appreciable neurological handicap. Also, pacemaker implantation in
itself can be hazardous in neonates.23
Fetal hydrops was seen in four cases in this group.
One pregnancy was terminated at 17 weeks because
of the severity of hydrops and the poor prognosis. A
set of twins died in utero at 36 weeks' gestation on the
day an elective delivery was planned. The fourth
fetus had pronounced hydrops and cardiomegaly at
21 weeks but had spontaneous regression of these
findings by the subsequent examinations at 20 and 30
weeks' gestation. This observation conflicts with the
common belief that the hydropic fetus with complete
atrioventricular block will die in utero if left
untreated. This view has prompted fetal transthoracic ventricular pacing.24
In a series reported in 1970, 80% of cases seen at
necropsy had complete heart block in association
with structural heart disease.25 More than half of our
cases seen in prenatal life had this combination. The
frequency of this association in our series affected the
outcome adversely. Thus of the total series of 37
cases, there are only 15 survivors of 27 continuing
pregnancies. In an unselected series of children with
complete heart block, only 25% had associated heart
disease.26 Our experience of spontaneous intrauterine
death in a considerable proportion of patients suggests that many of these cases may pass undetected in
prenatal life. The most common cardiac malformation was a complete atrioventricular septal defect. All
these cases had left atrial isomerism and the polysplenia syndrome. The sinus node is a right atrial
structure and pathology may show it to be hypoplastic, ectopic, or absent.27 Also, the atrioventricular
conduction system can be abnormal. In some cases,
there are paired atrioventricular nodes connected by
a sling of specialised conducting tissue. Malformation or absence of this sling may lead to heart

block.2"

The presence of conotruncal abnormalities
associated with an atrioventricular septal defect was
higher (82%) in our series than in other studies.3 132
The prenatal association of atrioventricular septal
defect, left atrial isomerism, and complete heart
block has been described previously"5 as well as the
absence of chromosomal anomalies in this disease
complex. Tetralogy of Fallot seen in two fetuses was
an unusual association with heart block. Fetal nonimmune hydrops was a feature in more than half of
the fetuses with heart disease and heart block and was
the main reason for termination of pregnancy in nine
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patients. Four fetuses died spontaneouly in utero.
There were two neonatal deaths during the first week
of life and three infants died after operation. Out of
eight pregnancies that continued only three patients
are alive and two of them have required pacing.
In conclusion, cases of complete heart block seen
in prenatal life are more likly to be associated with
structural cardiac abnormalities than cases which are
seen postnatally. The prognosis depends on the
presence or absence of structural heart disease and
the type and severity of the cardiac malformation. In
general, fetuses with associated heart disease have a
poorer prognosis than those with isolated complete
heart block.
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