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Preterm neonates
with patent ductus arteriosus

Nelson Itiro Miyague *

The ductus arteriosus is a wide blood vessel that
connects the pulmonary artery to the aorta in the fetus.
It has great importance during that stage of life because
the majority of the combined ventricular output passes
through this communication to the descending aorta and
the placenta. This is because of the greater volume
ejected by the right ventricle and the small amount of
blood that is sent to the lungs. This
blood contains lower oxygen pressure

reasons, echocardiograms have a primary role in
management and diagnosis of ductus arteriosus in preterm
newborns, as Afiune et al demonstrate.2 They observed
murmurin 18%, precordial impulsesin 13.1% and increased
pulse pressure in 3.3% of patent ductus arteriosus cases
that were confirmed by echocardiogram. These signs were
more common patients with larger arterial ducts, but, even
so, 28.5% of these did not present any
of these signs.

than in the aorta.l

Functional closure of the ductus
arteriosus in full term newborns takes
place at around 12 to 15 hours
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Echocardiographic measurements
such as left atrium diameter, ratio of
left atrium to aorta diameter, ductus
arteriosus diameter, flow pattern in

postpartum and is permanent at
around 5 to 7 days, although in some
cases it can take until the 21st day. In premature infants
the ductus arteriosus remains open for a longer time and
the frequency of patent ductus arteriosus increases in
proportion to the degree of immaturity. Afiune et al.,?
publish an article in this issue confirming that these
figures reach a frequency of 58.8% in newborn born
weighing less than 1,000 g and of 25% among those
weighing more than 1,000 g. The mechanism by which the
duct is kept open remains unknown, although the high
concentrations of prostaglandin E2 found in premature
infants and the ineffective initial closure are some of the
factors responsible for this response.l:3

Symptomatic patent ductus arteriosus is defined by the
presence of heart murmur, tachycardia, hyperactive
precordium and increase in the amplitude of the pulse.
These criteria do not, however, offer good correlation with
hemodynamic repercussions during the first days of life,
which is determined by the quantity of blood diverted to the
left through the ductus arteriosus.* Additionally, clinical
status varies with the newborn’s gestational age.

In common with clinical examination, electrocardiogram
and chest x-ray also have little effectiveness for diagnosis
and quantification of hemodynamic repercussions. For these
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the descending aorta and the left branch
of the pulmonary artery, have been
employed to quantify the ductus arteriosus.> Such
quantification is highly important to treatment decisions
and for diagnosis, since in the majority of cases clinical
status is superimposed on pulmonary involvement.
Differentiating the predominance between hemodynamic
repercussions and the severity of lung damage is becomes
more difficult the more premature the patient is.
Nevertheless, mortality is directly related to ducts with
hemodynamic repercussions.®

When the ductus arteriosus has hemodynamic
repercussions, significant complications can also result.
The presence of a patent ductus arteriosus in low birth
weight preterms is an independent risk factor for
developing necrotizing enteritis.” The prevention of
prematurity and clinically significant closure of the ductus
arteriosus have been demonstrated to be strong evidence
in favor of reducing the occurrence of bronchopulmonary
dysplasia.® Ductus arteriosus closure also reduces the
risk of pulmonary hemorrhage.! This last complication
was the cause of three deaths in the series reported on by
Afiune et al.,2 and all had been diagnosed with hyaline
membrane disease and had been given exogenous
surfactant on the first day of life. In a recent systematic
review of cerebellar hemorrhage, a complication which is
being diagnosed more often as neuroimaging improves,
an association was observed between the complication
and patent ductus arteriosus.®

With current treatment, whether medical or surgical,
the prognosis of these patients has significantly improved.
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There are no published data that indicate which of the two
treatments should be employed for symptomatic ductus
arteriosus.19

Indomethacin provokes closure in a large majority of
cases, but research has shown that in up to 40% of cases
it may be ineffective. There may be reopening in up to
35% of cases that initially respond to the drug. There is
no longer consensus in the literature that the use of the
drug should be prolonged to avoid reopening. The
procedure reduces the risk of intracranial hemorrhage
and renal dysfunction, but appears to increase the risk of
chronic lung disease.!!

Ibuprofen has also been used for treating the anomaly.
In terms of efficacy the results are similar to indomethacin,
but it appears to increase the risk of chronic lung disease
and pulmonary hypertension.12

The use of indomethacin as a prophylactic treatment
reduces the number of symptomatic ductus arteriosus
cases, the need for surgery and cases of severe
intraventricular hemorrhage. There is no evidence on the
beneficence or maleficence of later results including with
relation to neurological development.13

Surgical mortality is extremely low nowadays, but
complications such as pneumothorax and increased degree
II and IV retinopathy of prematurity incidence rates have
been described. With this treatment the risk of death on duct
closure has significantly reduced.0

More important than what type of treatment should be
adopted is recognizing which patients need treatment.
This fundamental, since ductus arteriosus, even
symptomatic, can progress to spontaneous closure. On
the other hand, current treatments are not entirely risk-
free. This being so, the work done by Afiune et al.2 can
help with the decision on how to proceed with a preterm
newborn with ductus arteriosus, since it demonstrates a
simple and reproducible method for identifying in advance
those patients who require treatment and those who will
achieve spontaneous closure.
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