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❖ The DA connects the pulmonary artery trunk to the descending

aorta. the DA remains open as a result of PGE2, which is

produced by the DA and the placenta.

❖ After delivery, the removal of the low-resistance placenta causes

an increase in systemic arterial pressure. Simultaneously , the first

breaths allow for lung inflation and oxygenation, causing a decline

in pulmonary vascular resistance.

❖ Ductal closure generally occurs because of the loss of placental

PGs, increased breakdown of PGs in the lungs, and increased

oxygen tension, vasoconstriction within the lumen of the ductus

which produces a functional DA closure.



❖ In term infants, functional closure of the DA usually occurs

within 72 hours of age followed by anatomic closure around

1 week of age.

❖ In extremely preterm infants, increased sensitivity to PGs and

higher expression of PG receptors in the DA walls as well as

higher levels of circulating PGE2 caused by reduced

catabolism. In addition, the ductal tissue of preterm infants

may have fewer oxygen-sensing ion channels and increased

susceptibility to other vasodilators such as nitric oxide, which

prevents DA vasoconstriction. Even if the DA achieves

functional closure, true anatomic closure may not take place.



❖Hydrocortisone decreases responsiveness of the

ductus arteriosus smooth muscle to PGE2.

Prenatal administration of betamethasone

decreased the incidence of clinically significant

PDA from 34% to 18% by 24 hours.



Clinical presentation

If DA remain patent postnatal:

❖ Primarily left-to-right shunt

❖ Bidirectional shunt

❖ Right-to-left shunt



left-to-right shunt

❖ Persistence of a left-to-right shunt caused by a patent

ductus arteriosus leads to pulmonary overcirculation and

systemic steal.

❖ Then it can result in pulmonary edema, pulmonary

hemorrhage, congestive heart failure, intraventricular

hemorrhage, acute kidney injury ,and/or necrotizing

enterocolitis .



Bidirectional shunt

❖ Absent machinery murmur

❖ Absent murmur



right-to-left shunt

❖ Systemic desaturation

❖ Deferential cyanosis

❖Normal lower extremity Pressure

❖Normal femoral pulse



❖ Coarse systolic murmur

❖ Absent machinery murmur

❖ Absent murmur in large PDA

❖ Increased precordial impulse

❖Wide pulse pressure in >1 kg

❖ Reduction in systolic & diastolic pressure in <1 kg

❖ Prominent and bounding pulse

❖ Difficult weaning



Diagnostic evaluation

❖ CXR

❖ Color doppler echocardiography

❖ B-natriuretic peptide

❖NT-pro-BNP

❖NIRS

❖ PI



indications for treatment

Hemodynamically significant PDA include:

❖ the need for persistent invasive ventilatory support

❖ congestive heart failure

❖ worsening renal function

❖ pulmonary overcirculation and hemorrhage

❖ Significant left-to-right shunt

❖ Increasing right-sided pressure



There is 3 strategies for closure of PDA :

❖Prophylactic management,

❖Treatment of clinically detected asymptomatic

PDA

❖Treatment when the PDA is symptomatic

neonates.



Management of ductal closure include:

❖ Conservative treatments (i.e. fluid restriction, diuretics, etc.

❖ Pharmacological management (indomethacin, ibuprofen,

and acetaminophen)

❖ Surgical ligation



Indomethacin prophylaxis
❖ Intravenous indomethacin therapy given to VLBW infants

within 12 hr of birth decreased incidence of symptomatic PDA.

❖ Incidence of severe IVH was also markedly decreased in the

ELBW infants who received indomethacin but not BPD,NEC,

and long term neurodevelopment.

❖ However, the PDA-TOLERATE trial found medical treatment

after the 1st week of life was not associated with reduced PDA

ligations and increased rates of late-onset sepsis and death when

exposed to early medical treatment



Ibuprofen prophylaxis

❖ Prophylactic treatment with ibuprofen reduces PDA

occurrence in preterm infants.

❖ Ibuprofen was not associated with adverse effects except

may displace bilirubin from albumin.

❖ No significant differences between the groups were

observed in regard to respiratory support, renal function

and frequency of BPD, IVH, NEC and ROP.



Prophylactic low-dose paracetamol

❖ A significant association between prophylactic low-dose

paracetamol administration and a lower rate of patent

ductus arteriosus

❖ A positive effect on secondary outcome parameters ; severe

and moderate BPD, severe ROP and LOS without serious

adverse effects.

❖ A beneficial influence on patients’ pain perception.

❖ Some studies showed prophylactic paracetamol is

ineffective.



Prophylactic surgical ligation 

Prophylactic surgical ligation of patent ductus arteriosus for

prevention of mortality and morbidity in extremely low birth

weight infants:

❖ There is no evidence to support the use of prophylactic

surgical ligation of the PDA in the management of the

preterm infants.



❖ Full term followed (conservative treatments)

❖ Prolonged PDA in preterm infant increased risk of

BPD

❖ Preterm infant delay until first week

❖ Pharmacologic treatment until 1 month



Pharmacologic treatment

❖ Indomethacin and ibuprofen have been traditionally used.

❖ Both indomethacin and ibuprofen are NSAIDs, by

decreasing PG synthesis.

❖ Intravenous formulations of these medications are most

commonly used but intravenously ibuprofen was less

effective at PDA closure than orally .

❖ After an initial 3-day course, ibuprofen and indomethacin

have been shown to have similar efficacy (77% and 81%,

respectively) .



❖ Although NSAIDs have good efficacy, they may cause

renal dysfunction, gastrointestinal complications including

hemorrhage and perforation,and platelet dysfunction.

❖ Because of these adverse effects, acetaminophen has

become a promising alternative treatment for PDA

closure. Althought the US FDA has not approved the use

of acetaminophen in neonates to close the PDA.



❖ Acetaminophen may be considered as a first line of therapy

for PDA closure in preterm infants, especially in infants with

a contraindication for NSAID use such as renal

dysfunction,SIP, NEC, thrombocytopenia , or significant

bleeding.

❖ If the neonate is concomitantly receiving hydrocortisone.

❖ Acetaminophen is contraindicated in patients with severe liver

failure as it can exacerbate further hepatocellular damage



❖Oral acetaminophen has high efficacy due to slower

absorption and a longer half-life of acetaminophen in serum

and therefore more prolonged exposure to ductal tissue.

❖Most RCTs have shown acetaminophen to have similar

efficacy as NSAID regardless of the mode of administrationin

for preterm infants older than 28 weeks’ gestation.

❖Oral acetaminophen 15 mg/kg per dose every 6 hours for 3 to

7 days. The efficacy depend on duration .



❖ A single center trial evaluating the role of

combined (paracetamol and ibuprofen) therapy to

showed a 75% success rate .However, in a single

center double-blinded randomized controlled pilot

study, there was no benefit observed with adding

IV paracetamol to IV ibuprofen for the treatment

of PDA



Conservative approach 

❖ A strict conservative approach (use of diuretics or fluid

restriction)to PDA management, compared with a traditional

approach (treatment with NSAIDs and/or ligation to

accelerate ductal closure), yielded similar outcomes in

premature newborns born at 26-29 wks. trials of interventions

should focus on infants born <26 weeks of gestational age.



Long course vs short course

❖ Indomethacin

❖ Long course:≥4 days

❖ Short course:≤3 days

❖ Reduce rate of re-opening.

❖ Increase rate of CLD



Continuous vs bolus

Indomethacin

❖ Continuous :over 36 hrs

❖ Reduce cerebral ,renal, and mesenteric flow after

bolus administration.



❖ The change in approach to diagnosis and management

of PDA, from a more aggressive approach to a more

expectant approach was associated with worse

respiratory outcomes, including increase in BPD and in

BPD or death.



❖ It was reported that presymptomatic treatment of PDA

reduced the incidence of symptomatic PDA and duration of

supplemental oxygen with no effect on the rate of mortality,

BPD, IVH, ROP, or length of ventilation .Other meta-

analysis did not report any long-term neurodevelopmental

outcomes.

❖ One study compared early (day 3) to late (day 7)

indomethacin treatment in infants with moderate or severe

PDA and found that early treatment was associated with

more renal side effect but without any evidence of

respiratory advantage or any difference in other clinical

outcomes.



Reopening of DA

❖ LBW and SGA were more common in reopening

group.

❖ PDA reopening may occur after successful coil

occlusion. Short PDA length and type B PDA are

associated with reopening.





❖When medical management fails, surgical ligation

is the definitive treatment for the closure.

❖ Transcatheter with coil for smaller defect and

surgical closure for moderate and large PDA.

❖ Later ligation (>4 wks) are better tolerated.








