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ABSTRACT
Background: Persistent Ductus Arteriosus (PDA) is a vascular structure that connects the 
pulmonary artery and the descending aorta. It plays an important role in the fetal blood 
flow pattern. Objective: The aim of this paper is to present two cases from Neonatology 
of Cantonal hospital in Bihac, with hemodynamically significant ductus, different “timing” 
of treatment and different therapeutic options. Results and Discussion: The ductus closes 
functionally within the first 72 to 96 hours after the birth. Its anatomical closure follows in 
the next 14 days. If it remains open after the third month of life, it is treated as a congenital 
heart anomaly with a left-right shunt. Approximately 10% of all congenital heart defects are 
PDA with an incidence of 2-4 per 1000 live births. It has been clinically proven that PDA is 
present in 45% of premature babies with a birth weight of less than 1750 g and in about 
80% of premature babies with a birth weight below 1200 g. As criteria for the application 
of drug therapy (in this case we use Paracetamol) for ductal closure, we took into account 
clinical parameters and echo parameters that indicated that it was a hemodynamically sig-
nificant ductal shunt. Prerequisites for treatment were normal liver function confirmed by 
laboratory tests, normal platelet count, no intracranial hemorrhage, normal gastrointestinal 
function, normal coagulation parameters, normal renal function, calm parameters of in-
flammation. Conclusion: The diagnosis of PDA in the early, asymptomatic phase, in prema-
ture babies, is made by early echocardiographic examination. The decision on treatment 
should be based on clinical and echocardiographic criteria. Paracetamol is an alternative 
in the treatment of this cardiac problem of premature infants and could be more effective 
if used in early, presymptomatic phase.
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1. BACKGROUND
Persistent Ductus Arteriosus (PDA) is a vascular structure that connects 

the pulmonary artery and the descending aorta. It plays an important role in 
the fetal blood flow pattern. The ductus closes functionally within the first 72 
to 96 hours after the birth. Its anatomical closure follows in the next 14 days. 
If it remains open after the third month of life, it is treated as a congenital 
heart anomaly with a left-right shunt. Approximately 10% of all congenital 
heart defects are PDA with an incidence of 2-4 per 1000 live births (1). It has 
been clinically proven that PDA is present in 45% of premature babies with 
a birth weight of less than 1750 g and in about 80% of premature babies with 
a birth weight below 1200 g. A hemodynamically significant ductus occurs 
in about 15% of premature babies with a birth weight of less than 1750 g 
and in 40 to 50% of premature babies with a birth weight of less than 1500 
g (2). Left-right shunt at the level of the ductus, in premature babies, leads 
to pulmonary hypercirculation, reduction of systemic blood flow, significant 
pulmonary morbidity. Pulmonary edema reduces lung compliance which in-
creases the premature baby’s dependence on oxygen, requires and prolongs 
respiratory support which results in bronchopulmonary dysplasia, pulmo-
nary hemorrhage. It contributes to the development of necrotizing entero-
colitis, intracranial hemorrhage and significantly increases the incidence of 
premature mortality (3, 4, 5).

Although the effect of moderately large and large shunts at the PDA lev-
el on premature baby’s morbidity and mortality is well known, there is still 
no consensus among neonatologists about the treatment of this most com-
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mon cardiac problem in neonatology. 
Should it be treated? How to treat it? 
When to treat it?

2. OBJECTIVE
The aim of this paper is to present 

two cases from Neonatology of Can-
tonal hospital in Bihac, with hemody-
namically significant ductus, different 
“timing” of treatment and different 
therapeutic options.

3. METHODS
The presence of PDA was confirmed 

with bedside ultrasound examination 
by a pediatric cardiologist. There’s 
been used GE Logiq V5 ultrasound, 
3Sc-RS micro convex probe. 

Echocardiographicparameters which 
was considered: 

a) Direct visualization of ductus from 
high short parasternal position and 
measuring of dimeter at the narrowest 
point, immediately after the junction 
with the pulmonary artery. PDA with 
diameter ≥ 1, 5 mm considered as sig-
nificant. b) Confirming of ductal shunt 
with color doppler within the main 
pulmonary artery. c) Shunt to the mid-
dle of the main pulmonic artery or the 
pulmonic valve, considered significant; 
d) The flow rate was measured by using 
continuous Doppler (CW). Peak veloc-
ity ≥ 2 m/sec considered significant; 
e) Assessment of systolic function by 
measuring of fraction of shortening and left atrium- aor-
tic ratio. Increase in diastolic diameter of left chambre 
and left atrium-aorta ratio ≥1,5:1 considered significant; 
f ) Clinical scoring parameters taken into account was 
heart murmur, precordium activity, peripheral pulses 
and heart rate (Table 1).

As criteria for the application of drug therapy for 
ductal closure, we took into account clinical param-
eters and echo parameters that indicated that it was a 
hemodynamically significant ductal shunt. Prerequisites 
for treatment were normal liver function confirmed by 
laboratory tests, normal platelet count, no intracranial 
hemorrhage, normal gastrointestinal function, normal 
coagulation parameters, normal renal function, calm 
parameters of inflammation.

4. CASE REPORTS
Case 1: Female preterm infant, gestational age 29.1 

weeks. Birth weight was 1240 g. From the eleventh day 
of life systolic heart murmur was noted. Ultrasound 
confirmed presence of PDA. The diameter of the duc-
tus from the short parasternal axis, measured at the 
narrowest point, immediately after the junction with 
the pulmonary artery, was 2.3 mm. A ductal shunt mea-
sured from the same position indicated a large shunt 

to the level of the pulmonary valve with antegrade flow 
in the pulmonary artery. Peak velocity was 3,17 m/sec. 
Laboratory findings (c-reactive protein, urea, creatinine, 
complete blood counts, platelets, total bilirubin, liver 
enzymes) were in the reference values. Ultrasonogra-
phy of the brain excludes intraventricular hemorrhage. 
The child was treated with paracetamol in dose of 10 
mg/kg per dose, 4 times a day for three days. During 
the therapy, a series of bedside echo examinations were 
performed in order to monitor the dynamics of ductal 
closure. On the second day of therapy, the ductal shunt 
reaches the bifurcation of the pulmonary artery with a 
significantly smaller left-right shunt. On the third day 
of echo examination, no ductal shunt was found. At the 
end of the therapy, control laboratory findings (urea, 
creatinine, complete bloud count, liver enzymes, biliru-
bin) were realized, which are within the reference val-
ues. Control ultrasound of the brain does not indicate 
intraventricular hemorrhage. During the treatment, the 
child has stable vital parameters, regular diuresis, and 
optimal enteral intake.

Case 2: Female preterm infant, gestational age 30 
weeks. Birth weight was 1400 g. From the tenth day 
of life noted systolic heart murmur. Echo examination 
confirmed a ductus with diameter of 2.5 mm and large 

Parameters 0 1 2
Heart rate <160/min 160-180/min >180/min
Heart murmur None Systolic Continous or dyastolic

Peripheral pulses Normal Jumping brachial Jumping brachial and arteries of 
the dorsal side of the foot

Precordial activity None Palpable Visible

Table 1. Clinical scoring of ductal shunting

Figure 1. Ductal shunt before paracetamol therapy
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ductal shunt reaching the level of the pul-
monic valve. Peak velocity was 3,57 m/sec. 
Realized laboratory tests (c-reactive protein, 
complete bloud counts, urea, creatinine, bili-
rubin, liver enzymes) was in reference values. 
Ultrasound of the brain indicates volumi-
nous choroid plexuses with discretely dilated 
occipital horns of the lateral ventricles but 
without signs of intraventricular hemorrhage 
greater than stage III. Paracetamol at a dose 
of 10 mg/kg per dose, 4 times daily was given. 
A series of echo examinations did not prove 
ductal closure. The clinical score pointed that 
it was a hemodynamically significant duc-
tus (desaturates up to 87%, heart rate above 
180/min, visible precordial activity). After a 
failed therapeutic trial with acetaminophen, 
patient was treated with i.v. ibuprofen for 3 
days by standard protocol, after which the 
ductal shunt was closed. Control laboratory 
findings are in reference values. Ultrasound 
of the brain is without changes in compari-
son with the findings realized before the start 
of therapy. During treatment, diuresis is nor-
mal, tolerates enteral intake.

5. DISCUSSION
Therapeutic modalities in the treatment of 

PDA are a challenge for neonatologists and 
pediatric cardiologists. Ductus management 
has evolved in the last 4 decades from pre-
ventive treatment to surgical ligation. Tradi-
tionally, non-invasive methods such as fluid 
restriction have been used in the conservative 
treatment of PDA, but it is questionable how 
effectiv they are on the large ductal shunt. 
Drug treatment involves giving prostaglandin 
synthesis inhibitors, such as indomethacin 
and ibuprofen, with an efficiency of 70-85% 
(3). On the other hand, there is a justified fear 
of the side effects of this therapy, which may 
be potentially more dangerous than the con-
sequences of the ductal shunt itself, especial-
ly if it is a small PDA, prone to spontaneous 
closure. A promising alternative to the drugs 
used so far in ductal closure is Paracetamol, which ap-
pears to have equal efficacy and significantly fewer side 
effects. Should a ductal shunt be treated preventively in 
an asymptomatic child or in already developed symp-
toms? Should surgical treatment be left as an option in 
patients with a hemodynamically significant ductus in 
whom drug treatment did not give the desired effect?

The therapeutic approach varies from prophylactic 
treatment of the ductus in the first day of life, treatment 
of the early symptomatic, treatment of the late symp-
tomatic duct to follow- up in anticipation of sponta-
neous closure. The most commonly used method is to 
treat a clinically symptomatic child, although there is 
insufficient evidence to support such an approach (6). In 
our review, both patients had a clinically positive aheart 

Figure 2. Ductal shunt on the third day of paracetamol therapy

Figure 3. Ductal shunt after unsuccessful paracetamol treatment

Figure 4. Closed ductus after i.v. ibuprofen treatment
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uscultatory finding from tenth day of life. First patient 
had low clinical score and paracetamol turned out to be 
effective in this presymptomatic phase, while the second 
patient had higher clinical score and paracetamol had 
no effect on ductal closure. According to other authors, 
clinical findings are nonspecific, do not correlate well 
with echocardiographic findings (7) and have not been 
shown to reliably predict responses to treatment or se-
quelae. Any therapeutic modality should be considered 
in the light of accompanying premature baby morbid-
ity and mortality, the presence of clinical criteria, and 
echo parameters. Unlike echocardiographic parameters, 
clinical criteria are well defined. Among the echocardio-
graphic criteria, ductus diameter, ductal shunt, LA-Ao 
ratio are most often taken into account. The approach 
varies from watchfull waiting, over conservative treat-
ment, medical therapy to surgical closure (8). Drug 
treatment traditionally involves the use of cyclooxygen-
ase inhibitors (indomethacin, ibuprofen). Their applica-
tion has been well studied and side effects of treatment 
are well known. Hammerman et al. reported the first se-
ries of successfully treated premature babies with a duc-
tal shunt with acetaminophen (9). Since then, numerous 
studies have been conducted presenting acetaminophen 
as a successful alternative to indomethacin and ibupro-
fen, in the treatment of ductal shunt, with almost the 
same efficacy and significantly lower incidence of side 
effects. Use at a dose twice the equianalgesic dose has 
been shown not to cause significant side effects other 
than transiently elevated liver enzymes in several iso-
lated cases (10). A study on 87 premature babie treated 
with low doses of paracetamol proved its effectiveness in 
ductal closure (11). There are inconsistent views about 
the dose of acetaminophen that would be therapeutical-
ly effective and safe enough for the child, as well as about 
the length of treatment. A clinical study conducted by 
Dash et al. compared the efficacy in ductal closure of oral 
paracetamol at a dosage of 60 mg per kg body weight per 
day, divided into 4 doses for 7 days relative to intrave-
nous indomethacin and achieved 100% ductus closure 
in the group of children treated with paracetamol (12). 
El Khuffash et al. compared the efficacy of paracetamol 
in ductal closure as a longer course of treatment (7 days) 
compared to a shorter course (2 days) and also found sig-
nificantly better efficacy at longer administration (13). It 
is believed that the better effect is directly related to the 
higher plasma concentration of the drug that is achieved 
by longer administration, and therefore better targeted 
therapeutic effect. Failure to close with paracetamol has 
been described in extremely immature children. During 
a study by Weisz et al., after performing paracetamol 
therapy on 26 premature babies of extremely low birth 
weight, 57% of subjects required surgical duct ligation 
(14). To define the optimal dose of paracetamol, which 
would be effective and also have a good safety profile, 
in terms of side effects, additional studies are needed. It 
is also necessary to define an adequate length of treat-
ment, although the results so far seem to make longer 
therapy more effective.

6. CONCLUSION
The diagnosis of PDA in the early, asymptomatic 

phase, in premature babies, is made by early echocardio-
graphic examination. The decision on treatment should 
be based on clinical and echocardiographic criteria. 
Paracetamol is an alternative in the treatment of this 
cardiac problem of premature infants and could be more 
effective if used in early, presymptomatic phase. A series 
of bedside echocardiographic examinations should be 
performed during therapy, in order to avoid prolonged 
and unnecessary drug exposure.
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