
THE INCIDENCE OF CONGENITAL COMPLETE HEART

block has been reported to be approximately 
1 in 20,000 newborn infants,1 and its aetiology

appears to be multi-factorial. The association of con-
genital heart block with the abnormal development of
the atrioventricular junction and nodal conduction
tissue, as well as maternal connective tissue disease, is
widely recognized.2–4

Over the past 15 years, efforts have been made to
improve the outcome in fetuses with heart block. By
the mid 1990’s, reports appeared5,6 in which sympa-
thomimetic medications had been used to raise the
ventricular rate in several fetuses. Other reports have
shown some success in improving atrioventri cular
conduction in a limited number of fetuses by giving
corticosteroids to women with autoantibodies.7,8

Plasmapheresis9 and fetal ventricular pacing10 have
been used with limited success, and neither has
gained widespread usage. This study represents a
single institutional experience over the past 11 years
with fetal complete heart block, and our experience
with both corticosteroid and sympathomimetic
therapies.

Methods

We reviewed the fetal echocardiographic database,
identi fying all cases of complete heart block. Atrial
and ventricular rates had been determined using 
M-mode recordings simultaneously through the
atrial and ventricular wall.

Beginning in 1995, oral terbutaline therapy was
begun in women with fetal heart block and a ven-
tricular rate less than 60. A starting dose of 2.5 mg
every 6 hours was used, and the dose was increased to
a maximum of 7.5 mg every 6 hours. Adjustments in
dosage were made based on the fetal ventricular
response. Maternal and fetal heart rates, as well as
possible side effects, were monitored.

Statistical analysis was performed using SPSS for
Windows Version 8.1. Values are expressed as a
mean 6 standard deviation. Continuous variables
were analyzed using the Student’s t-test. Categorical
data were organized in contingency tables and ana-
lyzed using Fisher’s exact probability test. A p value ,
0.05 was considered significant.

Results

Over 3,700 women were referred for fetal echocar-
diograms at Magee-Women’s Hospital  in Pittsburgh
between 1989 and 2000, and 21 fetuses were found
to have complete heart block (Table 1). The average
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gestational age at diagnosis was 24 weeks, with a
range from 15 to 37 weeks. Seven were found to have
complex structural  lesions. Of the 14 with struc-
turally normal hearts, the mean ventricular rate at
presentation was 52 6 10, with a range from 38 to
71. Eight (57%) of these died during fetal life or in
the immediate newborn period, and they had a mean
ventricular rate at presentation of 50 6 12, com-
pared to 56 6 7 (p 5 0.4) for the survivors. The
mean ventricular rate for the non-survivors at last
fetal echo was 47 6 9, compared to 61 6 5
(p 5 0.01) for the survivors.

Between 1995 and 2000, 7 women were treated
with terbutal ine for fetal ventricular rates less than
60. An initial dose of 2.5 mg every 6 hours was used
in all 7 women. The fetal ventricular rate after 
1 week of terbutaline therapy increased from a mean
of 51 6 7 to a mean of 60 6 6 (p 5 0.02).

Of the 7 fetuses treated with terbutaline, 6 had an
initial increase in their ventricular rate, and one had
no response. Four of these 6 maintained an average
ventricular rate of 60 (Fig. 1). Three are doing well
postnatally and have not required a pacemaker.
Despite a ventricular rate of 64, the fourth fetus
developed hydrops and was delivered at 35 weeks
gestation. She developed severe respiratory distress
syndrome, and despite ventricular pacing and extra-
corporeal support, she died at 3 weeks of age.

After several weeks of response to therapy, 2 of the
six had a return to their baseline ventricular rates of
less than 55 (Fig. 2). At this point, the terbutaline
was increased to 5 mg every 6 hours and then to
7.5 mg every 6 hours. There was no increase in ven-
tricular rate and these fetuses died. In the one fetus
with no initial response to therapy, the dose was
eventually increased to 7.5 mg every 6 hours. Due to
a lack of increase in the ventricular rate, the terbu-
taline was discontinued. This fetus subsequently
developed hypertrophic cardiomyopathy, and was

postnatally diagnosed with Noonan’s syndrome.
This infant required placement of a pacemaker on
the first day of life and survived. Overall , 4 of the 
7 (57%) treated with terbutaline survived.

In the 7 women treated with terbutaline, there
were no serious side effects reported. Most of the
women reported feeling “jittery”, but the resting
heart rates were within a normal range. There were
no sustained tachyarrhythmias observed.

Nine of the 14 women with structurall y normal
fetal hearts had evidence of connective tissue disease,
with either anti-SS-A or anti-SS-B antibodies. Five
(56%) of the 9 fetuses survived. Oral corticosteroid
therapy using dexamethasone 4 mg per day was
instituted in 4 women between 19 and 26 weeks. In
these 4 fetuses, there was no change in the degree of
atrioventricul ar block. Two of these 4 also received
treatment with terbutaline. The fetal ventricular
rate was 54 6 3 before steroids and 53 6 9 after
treatment. One of these 4 fetuses survived.

Nine of the 21 fetuses developed or presented
with hydrops fetalis. Eight (89%) of these died dur-
ing fetal life or within the immediate neonatal
period.

Postnatally, a total of 5 infants had placement of a
pacemaker. Three survived and are doing well. The
other 2 died in the neonatal period.

Discussion

In our series, the overall  mortali ty was 52%.
Previous reports1,6 have noted that a ventricular rate
less than 55 predicts a fatal outcome in both fetuses
and children with complete heart block. In our 14
fetuses with structurall y normal hearts, 7 of the 8
non-survivors had a ventricular rate below 55 prior
to their death. All 6 of the surviving infants had a
ventricular rate greater than or equal to 55 on their
last fetal echo.
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Figure 1.
Four fetuses maintained  increased  ventricular rates w ith terbutaline
therapy. The initial  rate was prior to beginning  terbutal ine.
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Figure 2.
Two fetuses had  an initial increased  ventricular rate w ith terbu-
taline therapy and  then returned  to their baseline rates. The initial
rate was prior to beginning  terbutal ine.
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In the women treated with terbutaline, there was
an initial increase in the ventricular rate in 6 of the 7
fetuses. It is unclear what the difference was between
the 4 fetuses that responded to terbutal ine and
maintained a ventricular rate above 60 and the 2 that
had initially responded and then seemed “resistant”
with a return to their baseline rate. Perhaps maternal
and fetal upregulation of beta-adrenerg ic receptors
played a role in the decreased fetal response to ther-
apy, but this is merely speculation.

In conclusion, complete heart block in the fetus
carries a significant mortality. A ventricular rate less
than 55 (p 5 0.001), and/or the presence of hydrops
fetalis (p 5 0.02) are signs of a fatal outcome.
Terbutaline therapy was effective in raising the ven-
tricular rates in some fetuses, but this effect was not
always sustained, and there was no increase in the
overall survival. In mothers with connective tissue
disease and autoantibodies, treatment with cortico-
steroids did not result in improved survival,
increased ventricular rate, or a change in the degree
of atrioventri cular block. We recognize that ours is a
small, retrospective series, and thus the power of the
conclusions is limited.
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