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Patent Ductus Arteriosus

• Occurs in 2-8 per 1000 live births.
• More common in premature 

infants
• 45% of infants < 1750 grams
• 80% of infants < 1200 grams

• 30 times more common in those 
living at high altitude (> 4500m)



Spontaneous closure

• Functional closure (24-72 hours)
• Loss of PGE from placenta
• Higher oxygen levels

• Anatomic closure (2-3 weeks)
• Smooth muscle contraction leads to cell destruction and fibrosis
• Ligamentum arteriosum



Left to Right Shunt Physiology

• Communication between systemic and pulmonary circulations
• Intracardiac (ASD, VSD)
• Extracardiac (PDA, AP window)

• Increased pulmonary blood flow
• Volume loaded heart
• Normal oxygen saturations

• Pass CCHD screen



Clinical Symptoms in Neonates

• Heart murmur
• Heart failure symptoms

• Tachypnea, tachycardia, pulmonary congestion, poor feeding, 
diaphoresis with feeds, poor weight gain

• Compromised systemic perfusion
• IVH, NEC, renal dysfunction

• Hypoxia
• Pulmonary edema
• Pulmonary hypertension with right-to-left shunt



Indications for Closure

• Audible murmur
• Heart failure symptoms
• Left heart dilation
• Elevated RV and PA pressures without right-to-left shunting



PDA Closure in Premature Infants

• Balance of disease risk versus procedural risk
• How much morbidity is attributable to PDA

• Timing
• Prophylactic, early before symptoms, or late after symptoms

• Type of closure
• Medical, transcatheter, or surgical



PDA Closure in Premature Infants

Universal
Prophylactic

Selective or
Case-by-case

Rarely, if ever,
Intervene



CMH Typical Treatment Algorithm

• Is a moderate (or larger) PDA present?
• Is the PDA causing symptoms?
• Are the symptoms medically manageable?
• Contraindications to medical therapy?
• Contraindications to interventional therapy?
• Which intervention do you want?



Transcatheter versus Surgical Closure

• Surgical Ligation
• Post PDA ligation syndrome
• Vocal cord paralysis
• Scoliosis
• LPA ligation

• Transcatheter device closure
• Not a great option on HFOV
• Risk of aortic and LPA obstruction
• Case reports of vocal cord paralysis
• Requires transport to cardiac catheterization lab (most centers)



Transcatheter versus Surgical Closure



Surgical  PDA Ligation

• First successful ligation by Gross in 1939
• Left posterolateral thoracotomy
• Left lung must be down for some length of time
• Locate PDA and place surgical clip on PDA



Transcather PDA Device Closure

• Portsman first to close PDA via cardiac catheterization in 1967
• Significant amount of R&D over the next several decades 

developing coils and devices
• AMPLATZER duct occluder FDA approved in 2003

• Still currently in use
• Off-label in patients < 6 months old



Trascatheter Device Closure in 
Premature Infants

PDA closure in 6 preterm infants (median 
weight 1.1 kg) with Amplatzer Vascular Plug II

PDA closure in 15 preterm infants (median weight 
1.2 kg) with Medtronic Microvascular Plug 



Amplatzer Piccolo™ Occluder Device Trial

• Non-randomized prospective trial at 9 US centers in premature 
infants ≥700 grams

• Primary endpoint-PDA closure at 6 months
• Secondary endpoints-LPA and aortic obstruction
• PDA ≤ 4 mm in diameter, ≥ 3 mm length
• Placed through a 4 French delivery system



Amplatzer Piccolo™ Occluder Device Trial

Received FDA approval in January 2019



Case Example

• 29 weeks EGA, birth weight 1.45 kg
• Poor respiratory effort, sats in the 50’s on NIV
• Intubated at 4 min of life
• Surfactant x3
• HFOV for 14 days then switched to CMV
• Tylenol x 2 without significant change in large PDA
• Taken to cath lab on DOL 18



























Case Outcome
• Extubated in 5 days
• Discharged home in 

2 months on ¼ L O2
• PO ad lib 22 kcal/oz
• Follow-up ECHOs

• No residual PDA
• No LPA obstruction
• No arch obstruction



Summary

• There are multiple options (medical, transcatheter, and surgical) 
to treat PDAs in premature infants

• The Piccolo is an FDA approved device designed for PDA 
closure in ELBW premature infants with extremely favorable 
outcomes

• Not good for infants on HFOV, active infections, unstable infants who 
can’t be transferred to a center performing this procedure, and infants 
with LPA stenosis/aortic coarctation

• Working with industry is not bad-there are companies 
committed to improving CHD treatment
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Questions?
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