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Pulmonary hypertension due to spontaneous premature
ductal constriction in fetal life: association with

right bundle branch block
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Abstract We describe a case of fetal pulmonary hypertension and tricuspid regurgitation due to non pharma-
cologically induced ductal constriction observed at 36 weeks’ gestational age. The hypertension resolved spon-
taneously soon after birth, with no functional consequences. Right bundle branch block is the only permanent
anomaly, still being seen on the electrocardiogram at the age of 34 months.
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TRUCTURAL ANOMALIES, OR PHARMACOLOGICALLY

induced constriction, of the arterial duct during

the third trimester of pregnancy are known causes
of fetal and neonatal pulmonary arterial hypertension.
Right ventricular dilation and dysfunction, and tri-
cuspid valvar regurgitation, are frequently reported in
these cases.!? Typically, there is spontaneous improve-
ment of the right ventricular function, with complete
normalization of the flow across the tricuspid valve,
after birth, and no permanent anomalies are detectable
after the neonatal period. We describe here a 34
months old infant, who suffered from fetal pulmonary
hypertension due to non-pharmacologically induced
premature constriction of the arterial duct, and in
whom right bundle branch block has persisted on
the electrocardiogram.

Case report

A healthy 28-year-old woman was referred for detailed
fetal echocardiography at 36 weeks’ gestation, after
a dilated right ventricle was observed a few days
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before in another hospital. The previous scans were
reported as normal. There was a familial history of
Ebstein’s malformation of the tricuspid valve in one
cousin, and pulmonary valvar stenosis in another.
The patient had not taken non-steroidal antiinflam-
matory drugs during pregnancy. Fetal echocardiog-
raphy showed a dilated and hypertrophic right
ventricle, with poor contractility and septal curvature
towards the left ventricle, suggesting right ventricu-
lar pressure overload (Fig. 1a). The right atrium was
only slightly dilated. The tricuspid valvar annulus
was dilated, with normal leaflets. The arterial duct
was tortuous and narrowed at its aortic connection
(Fig. 1b). Colour flow Doppler showed tricuspid
valvar regurgitation, with the aliasing phenomenon
suggesting flow at high velocity (Fig. 1c). Due to
technical reasons, we could not measure the peak
velocities of the tricuspid regurgitation jet nor the
ductal flow. The fetus was monitored with serial scans
until term. No signs of heart failure were observed.
The woman gave birth spontaneously at 41 weeks’
gestation to a male weighing 4100 g. The apgar scores
of the neonate were 8 and 10, respectively, at 1 and
5 min after birth. Wide splitting of the second heart
sound, without any murmur, was noted on physical
examination of the infant on the first day of life. The
electrocardiogram showed complete right bundle
branch block, with coarse notched R and S waves
(Fig. 2a). The echocardiographic examination on
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Figure 1.

Fetal echocardiography at 36 weeks’ gestational age. (a)shows the long axis of the ventricles in systole and diastole. Note the right ventricular
dilation and the inverted curve of the ventricular septum. (b) shows the short axis at the level of the ductal arch, vevealing the tortuouns and narrowed
arterial duct. (c) is the four chamber view, with colour Doppler at the level of the tricuspid valve regurgitant flow with the aliasing phenomenon.
RVOT: right ventricular outflow tract; PT: pulmonary trunk; RV: right ventricle; LV: left ventricle; AO: aorta; LA: left atvium.

the first day of life showed a dilated and slightly
hypertrophic right ventricle, with paradoxical bulging
of the septum towards the left ventricle in systole.
No ductal shunt or tricuspid regurgitation were
detectable after birth. Serial scans performed within
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Figure 2.

Electrocardiograms of the infant. (a) is the electro-
cardiogram at the age of 1 day. Note the notched
ORS complex, with the pattern of right bundle
branch block. (b) shows the electrocardiogram at
the age of 34 months, with persistence of the pattern
of right bundle branch block.

the first month of life and afterwards showed com-
plete recovery of the right ventricular anomalies. The
infant remained totally asymptomatic. The electrocar-
diogram at last follow-up, at 34 months of age, con-
tinued to show right bundle branch block (Fig. 2b).
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Discussion

Premature constriction of the arterial duct may be the
consequence of structural anomalies,! or may occur in
patients who have been treated with indomethacin
for preterm labour.? In our case, the morphology of the
duct, which was narrowed and tortuous, suggested it
had constricted prematurely, with consequent fetal
pulmonary hypertension and right ventricular dys-
function. Acute ductal occlusion produced experimen-
tally in animals is followed by tricuspid regurgitation,
a significant increase in pulmonary arterial pressure,
and a decrease in the right ventricular ejection frac-
tion.>4 Right ventricular dysfunction and tricuspid
regurgitation due to ductal constriction in fetuses
exposed to indomethacin are considered to be reversible
after birth, because the load on the right ventricle
decreases as a result of the physiological transition
from the fetal to the neonatal circulation.’™ In the
majority of patients, no permanent anomalies are
reported after birth, although severe tricuspid valvar
regurgitation has been described in a child exposed
to diclofenac during fetal life.® In this case, the authors
suggested that subendocardial ischaemia of the pap-
illary muscles could have occurred as a consequence
of the pulmonary hypertension.

In our case, the premature fetal ductal constriction
occurred spontaneously in a fetus not exposed to non
steroidal antiinflammatory drugs. It caused pulmonary
hypertension, right ventricular dysfunction, and sec-
ondary tricuspid regurgitation that rapidly resolved
after birth. The finding of right ventricular dysfunc-
tion did not change the conservative management
of the pregnancy, allowing spontaneous delivery at
term. When normalization of the pulmonary arterial
pressure occurred after birth, neither the right ven-
tricular dysfunction, nor the tricuspid insufficiency
could be detected. Right bundle branch block, how-
ever, was observed in the electrocardiogram that still
persisted at the age of three years, without any func-
tional consequence.

The interest of this case, in our opinion, is the
documentation of prenatal right ventricular overload
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due to spontaneous premature constriction of the duct
with no consequences after birth, save from right bun-
dle branch block. This could be the consequence of
the fetal changes, but could equally be a coincidental
association.
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