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ABSTRACT

Background Patent ductus arterious (PDA) is one of the most
common congenital heart diseases encountered in preterm infants.
The lower the birth weight and gestational age are, the higher the
incidence of PDA is.

Objectives To investigate the incidence of PDA in premature infants
hospitalized in the neonatal wards of Cipto Mangunkusumo Hospital
using echocardiography.

Methods Preterm infants born between August and October 2003
were included in this study. Clinical features were retrieved from medical
charts. The first echocardiography was conducted on all of the preterm
infants at the chronological age of 3 days. If PDA was detected,
echocardiography was repeated at the chronological age of 6 days.
Results During the 3-month period, sixty-five preterm infants
participated in this study and underwent echocardiography. In the
first echocardiogram, the incidence rate of PDA was 32%. At
gestational age of less than 28 weeks, 1 of 2 infants had PDA. Of 3
infants with birth weight of more than 1000 grams, 2 had PDA. On
the second echocardiography, the incidence rate of PDA was 14%
and mostly found in infants at gestational age of less than 28 weeks
(8/9) and in those with birth weight of less than 1000 grams (7/9).
All infants with RDS whose PDA was identified in the first
echocardiography proved to maintain their PDA in the second
echocardiography.

Conclusion The incidence rate of PDA in preterm infants was
14%. The lower the birth weight, the higher the incidence rate of
PDA. The presence of RDS is related to the delay in the closing of
the arterial duct [Paediatr Indones 2004;44:223-227].

Keywords: preterm infant, patent ductus arteriosus,
incidence, echocardiography.

hysiologically, functional closing of ductus
arteriosus occurs within 2 until 4 days after
birth.* The ductal shunting that persists
for more than 4 days is a pathological

condition in healthy preterm infants.> Conditions
that can contribute to the delay of the closing of
ductus arteriosus are asphyxia, respiratory distress
syndrome (RDS), low birth weight, and
prematurity.1267 Preterm infants with RDS have a
higher risk for the development of PDA.3810 The
prevalence rate of PDA in preterm infants with RDS
varies between 15-35% in infants whose birth weight
are less than 1800 grams and 50-85% in those with
birth weight less than 1200 grams.? In addition, low
birth weight and prematurity predispose the
prevalence rate of PDA to rise.2810 It could be
attributed to the fact that the immature ductus is
more sensitive to the vasodilating effects of
prostaglandin and decreased sensitivity of the
premature ductus to ductal constrictors, especially
to oxygen.! The result of a collaborative trial,
showed that the prevalence rate of PDA in preterm
infants was 20.2% and it was evident that infants
with low birth weight had higher prevalence rate of
PDA, i.e., 42% in infants whose birth weight less
than 1000 grams, 20.6% in those with birth weight
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1000-1499 grams and 7% in those with birth weight
more than 1500 grams.!! On the other hand, born
to mothers who were on prenatal corticosteroids,
the prevalence rate of PDA in preterm infants was
lower.212 This condition could be attributed to the
fact that corticosteroids can reduce sensitivity to
the dilating effect of prostaglandin and they are
indirectly correlated with the maturation effect of
the lungs.!°

Diagnosis of PDA can be clinically established
and confirmed with the use of color Doppler
echocardiograph.!31> This kind of examination does
not cause pain and is quite safe especially for neonates
with poor general condition.

In our department, there is no data on the
prevalence rate of PDA in preterm babies. The pur-
pose of this study was to find out the prevalence
rate of PDA in preterm infants born in Cipto
Mangunkusumo General Hospital.

Methods

A prospective cross sectional study was carried out
on neonates born in Cipto Mangunkusumo Hospital
during the period of August 2003 to October 2003,
at a gestational age of less than 37 weeks. The babies
were hospitalized in our neonatal ward for one week.
Gestational age was determined according to the
New Ballard Score!® and approved by the supervisor
of the ward. The patients’ data were obtained
consecutively from the neonatal ward, Cipto
Mangunkusumo Hospital. Infants were excluded
from the study if they had: (1) evidence of congenital
malformation including congenital heart disease
other than PDA; (2) parent’s refusal to participate
in the trial. The study was already approved by The
Committee of the Medical Research Ethics of the
Medical School, University of Indonesia and
parental consent was obtained for each case. Sixty-
five infants met these criteria. Neonates that were
already included as subjects underwent
echocardiography.

The echocardiographic examinations were
done using Sonos model 4500 color flow ultrasound
imaging system. The 2-dimensional images and color
flow doppler signals were obtained with a 7.5 MHz
short-focus transducer.

Echocardiography was performed at days 1-4
by the same pediatric cardiology consultant. The
reading of the results was conducted at the same
time and the results were recorded on VHS tape.

Patients with PDA underwent a repeated
echocardiography at day 5-8 to evaluate the closing
of ductus arterious. PDA lesions were catagorized into
small ductal shunting if the diameter of the duct was
< 1.5 mm and moderate if the diameter was 1.5-2
mm and large if the diameter exceeded >2 mm.

The medical charts of infants were reviewed for
the following characteristics: Birth weight less than
2500 grams, 1- and 5-minute Apgar scores, respira-
tory distress syndrome, prenatal dexamethasone
given at least 24 hours before delivery.

Results

Subjects’ characteristics

During that period, 85 preterm infants hospitalized
in the neonatal wards, but 20 neonates could not be
enrolled into the study because 14 infants died before
the echocardiography had been done and 6 parents
refused to include their infants into the trial. Totally,
only 65 preterm infants participated in this study.

TaBEL 1. CLINICAL CHARACTERISTICS

Characteristics n
Gestational age <32 weeks 18
32-36 weeks 47
Birthweight <1500 grams 18
1500-2499 grams 47
Sex Male 33
Female 32
Asphyxia at minute 5 Yes 11
No 54
RDS Yes 10
No 55
Antenatal dexamethasonee Yes 23
No 42
Delivery Spontaneous 33
Cesarian section 29
Vaccum extraction 3

Echocardiographic examination

The first echocardiographic examination was performed
on all of the preterm infants at the chronological age
between 1 and 4 days, a mean of 3 days. Patent ductus
arteriosus was encountered in 21 infants (32%), with
a small shunting encountered in 6 infants, a moderate
shunting in 3 infants, and a large shunting in 12 infants.
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TaBLE 2. CORRELATION BETWEEN THE SUBJECTS’ CHARACTERISTICS AND PDA ON THE FIRST

ECHOCARDIOGRAPHIC EXAMINATION

Subject characteristic PDA (+) PDA (-) Total
n n n
Sex Male 8 25 33
Female 13 19 32
Asphyxia Yes 7 4 11
No 14 40 54
RDS Yes 6 4 10
No 15 40 55
Gestational age <28 weeks 1 1 2
28-31 weeks 9 7 16
32-36 weeks 11 36 47
Birthweight <1000 grams 2 1 3
1000-1499 grams 8 7 15
1500-2500 grams 11 36 47
Prenatal dexamethasone Yes 8 15 23
No 13 29 42

The second echocardiographic examination was per-
formed at the chronological age between 5 and 8 days, at a
mean of 6 days. Only 17 infants underwent the second
echocardiography because 4 infants died before IT WAS
done. PDA was identified in 5 infants (8%). If the 4 infants
who died was considered as suffering from PDA in the
second echocardiographic examination, the prevalence
rate of PDA would be 14% (9/65). On the second
echocardiographic examination, of 6 infants whose previ-
ous echo examination showed a small duct, 5 revealed
closing of the shunt and 1 had persistent small ductal shunt-
ing; 3 infants with moderate shunting, 1 experienced clos-
ing of the shunt, 1 experienced a reduction in shunt
and the other one died before the second echocardiography.
Among 9 infants with large shunting, 3 the shunt re-
mained large and was subsequently closed in 6, and

the remaining 3 died before echocardiography reevalua-
tion was performed.

Table 2 shows that among 11 infants with as-
phyxia, there were 7 infants with PDA. PDA was
also found in 6 of 10 infants with respiratory distress
syndrome. The most common characteristics found
in this study were gestational age of 28-31 weeks (9
of 16 patients) and birthweight of less than 1000
grams (2 of 3 patients).

Table 3 shows that 5 of 9 infants who had PDA
had asphyxia at birth, 6 of 9 infants had RDS. It
showed that the lower the gestational age and birth
weight were, the higher the prevalence of PDA was.
In gestational period of less than 28 weeks, PDA
was found in 1 of 2 infants; in gestational period of

28-31 weeks was 6 of 16, and 2 of 47 in 32-36 weeks.

TaBLE 3. CORRELATION BETWEEN SUBJECTS’ CHARACTERISTICS AND PDA ON THE SECOND

ECHOCARDIOGRAPHIC EXAMINATION

Subject characteristic PDA (+) PDA (-) Total
n n n
Sex Male 5 28 33
Female 4 28 32
Asphyxia Yes 5 6 11
No 4 50 54
RDS Yes 6 4 10
No 3 52 55
Gestational age <28 weeks 1 1 2
28-31 weeks 6 10 16
32-36 weeks 2 45 47
Birthweight <1000 grams 2 1 3
1000-1499 grams 5 10 15
1500-2500 grams 2 45 47
Prenatal dexamethasone Yes 4 19 23
No 5 37 42

Paediatrica Indonesiana, Vol. 44, No. 11-12 ® November - December 2004 225



Paediatrica Indonesiana

It was also noted that PDA was encountered in 2 of
3 infants with birthweight of <1000 grams, and 5 of
15 with the birth weight of 1000-1499 grams, 2 of 47
with 1500-2500 grams.

Discussion

Echocardiographic examination is a non-invasive
tool to diagnose PDA in preterm infants..!”"1® Some
investigators have stated that the pattern of the
ductal shunting flow that could be seen during the
echocardiographic examination for the first 4 days
of birth can be used to predict the significant
progression of PDA in preterm infants.?13:20

In this study, the echocardiographic examina-
tion was in accordance with the literature, being
performed at the mean chronological age of 3 days
(the earliest at 1 day and the latest at day 4).

The prevalence rate of PDA in the first
echocardiographic examination was 32% (21/65) or
the closure rate of the ductus was 68% (44/65). Com-
pared to the results of a trial by Evans et al® (closure
rate was 95%) or by Reller et al,? (closure rate was
90%), the closing rate in this trial was significantly
lower. It was attributed to the fact that in their study,
the results of the echocardiographic examination were
the final outcomes of serial echocardiographic exami-
nations at day 4, whereas in this studies echocardio-
graphy was only performed once on each subject with
various time from day 1 to day 4.

On the second echocardiographic examina-
tion, the prevalence rate of PDA was 14%, higher
than that reported by Reller et al?® (4.2%) and by
Evans et al’ (5%). This was caused by the differences
in designs and subject population. In this study, the
subjects were all preterm infants whereas in the com-
parative literature, the subjects were healthy preterm
infants. However, although echocardiography was
performed on all preterms, the prevalence of PDA
of this study was lower than those of Ellison et al
(20.2%1! and Siassy et al (21%).2! It could be at-
tributed to their larger sample size and longer dura-
tion of study.

In Table 2, 6 preterm infants (5 infants with birth
weight of <1500 grams) with RDS had PDA on the
first echocardiography. On the second echocardiogra-
phy, all of those infants (100%) still had persistence of

the duct. These were in accordance with those of
Skinner? and Reller et al?®2? showing that in preterm
infants, RDS could cause a delay in the physiological
closure of the ductus. Hammerman?® found the preva-
lence rate of PDA in preterm infants with RDS with
weight of <1200 grams was 80%.

Seven infants with asphyxia at birth suffered
from PDA as found on the first echocardiography
and only 2 infants whose ductus arteriosus closed as
seen on the second echocardiography. It was in ac-
cordance with the study of Reller et al® who stated
that asphyxia can lead to a delay in closure of the
duct. This condition was also in accordance with
some literature stating that asphyxia gives a risk for
hypoxia resulting in persistent duct.®8:10

Some literature reported that prenatal corticos-
teroid administration can reduce the prevalence of
PDA.*11 Table 3 shows that in 42 infants whose moth-
ers did not receive prenatal dexamethasone, 5 of 42
infants suffered from PDA. This result was lower than
that reported by Waffarn et al.?* It was caused by the
fact that in this study, not all of the subjects’ mothers
received corticosteroids prior to delivery.

The prevalence rate of PDA was very high in
infants with low gestational age and birthweight. This
condition was in accordance with the literature that
the lower the gestational age and birthweight, the
higher the prevalence rate of PDA.8210 The result
of this trial was almost similar to that of Ellison et
al.'' However, the results of this trial were lower
than those of Siassy et al.?! In their studies, the
sample size was larger and the duration of observa-
tion was longer.

In conclusion, the prevalence rate of PDA in
preterm infants detected the first echocardiography
at the mean chronological age of 3 days was 32%.
On the second examination at the mean age of 6
days the prevalence of PDA was 14%. The lower
the birth weight and gestational age, the higher
the prevalence rate of PDA. Respiratory distress
syndrome is related to the delay in the closure of
ductus arteriosus.
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