‘P PAKISTAN JOURNAL OF

& Cardiovascular
aﬁ Intervention

Copyright © The Author(s). 2025 This is
an open-access article distributed under
the terms of the Creative Commons
Attribution 4.0 International License,
which  permits  unrestricted  use,
distribution, and reproduction in any
medium, provided the original author
and source are credited.

Citation:

llyas S, Yousafzai ZA, Amin QK, Shah
DN. Starting Small: A Case Report on
the First Percutaneous PDA Closure in a
Preterm Neonate in Khyber
Pakhtunkhwa. PJCVI. 2025; 5(1): 46-49

Corresponding Author Email:
zaland.yousafzai@gmail.com

DOI: 10.58889/PJCVI.5.46.49

Funding:

This research received no specific grant
from any funding agency in the public,
commercial, or not-for-profit sectors.

Conflicts of Interests:
The authors declare no conflict of
interest related to this publication.

Received 07/02/2025
Accepted 10/04/2025
First Published 01/06/2025

OPEN (7} ACCESS

CASE REPORT

Starting Small: A Case Report on the First
Percutaneous PDA Closure in a Preterm
Neonate in Khyber Pakhtunkhwa.

Saadia llyas, Zaland Ahmed Yousafzai,
Qazi Kamran Amin, Dil Nawaz Shah
Lady Reading Hospital- MTI, Peshawar- Pakistan.

Abstract

Background: Patent ductus arteriosus (PDA) is a common cardiovascular condition
in preterm infants, particularly those with extremely low birth weight (ELBW). If left
untreated, a hemodynamically significant PDA (hsPDA) can lead to serious
complications such as heart failure, respiratory distress, and poor weight gain. The
Amplatzer Piccolo Occluder offers a minimally invasive transcatheter alternative to
surgical ligation for infants weighing =700 g, reducing procedural risks and improving
clinical outcomes.

Case Presentation: We report the case of a female infant born at 32 weeks of
gestation with a birth weight of 1.2 kg, who developed symptoms of congestive heart
failure, feeding difficulties, and failure to thrive. Echocardiography confirmed a
hemodynamically significant PDA unresponsive to pharmacologic management. The
infant was referred for transcatheter PDA closure.

Management and Results: A percutaneous closure was successfully performed on
the 29th day of life using a 5x4 mm Amplatzer Piccolo Occluder via the femoral
approach. The procedure was guided by fluoroscopy and echocardiography and
conducted without the use of contrast due to impaired renal function. The
intervention was uneventful, with no procedural complications. The infant was
extubated on the sixth post-procedure day and exhibited significant clinical
improvement, including adequate weight gain and resolution of apnea. At the one-
month follow-up, the infant remained stable with no residual shunt or adverse effects.
Conclusion: This case highlights the safety, feasibility, and effectiveness of using the
Amplatzer Piccolo Occluder for PDA closure in ELBW infants, even in resource-limited
settings. To the best of our knowledge, this represents the first reported use of the
device in Pakistan and at our institution, marking a significant advancement in
neonatal cardiac care.

Keywords

Patent Ductus Arteriosus, Infant, Extremely Low Birth Weight, Heart Catheterization,
Device Closure, Amplatzer Piccolo Occluder.

) s Pakistan Society of
Published by Q/ Interventional Cardiology


about:blank
about:blank

Introduction

Patent ductus arteriosus (PDA) refers to the
persistent postnatal patency of the fetal ductus
arteriosus, a vascular connection between the aorta
and pulmonary artery. In preterm infants, this
condition often results in a continuous left-to-right
shunt, leading to significant morbidity. More than
80% of extremely low birth weight (ELBW) infants
(<1,000 g) and up to 50% of premature infants
retain PDA beyond the first week of life'. The
incidence of PDA is inversely proportional to
gestational age: it persists in 90% of infants born at
<24 weeks, 10% of those born between 25-28
weeks, and 10% of those born at 30-37 weeks
gestation after four days of life>™. If left untreated,
a hemodynamically significant PDA (hsPDA) may
lead to serious complications including necrotizing
enterocolitis, intraventricular hemorrhage,
pulmonary hemorrhage, chronic lung disease, and
even death?®.

Historically, treatment has involved
pharmacological closure or surgical ligation, both
of which carry inherent risks. In January 2019, the
FDA approved the Amplatzer Piccolo Occluder for
PDA closure in infants weighing >700 g’. This
device allows a minimally invasive, transcatheter-
based alternative to surgical ligation, offering a
promising option for ELBW and preterm neonates.

Case Presentation
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and had a grade 2/6 continuous murmur best
heard at the left upper sternal border.

Laboratory investigations revealed elevated renal
parameters (urea: 68 mg/dL, creatinine: 1.4 mg/dL),
though other hematologic and metabolic profiles
were within  normal limits. Chest radiograph
showed cardiomegaly and pulmonary congestion.
Transthoracic echocardiography revealed a large
PDA measuring 3.5 mm with left-to-right shunting,
causing left atrial and ventricular enlargement,
confirming a hemodynamically significant PDA
(hsPDA).

Despite receiving a full course of pharmacologic
treatment with intravenous ibuprofen, the PDA
remained symptomatic and significant. Surgical
ligation was deemed high-risk due to low body
weight and renal impairment. Therefore,
transcatheter closure was considered the optimal
intervention.

Diagnostic Assessment

We report the case of a female preterm infant, one
of dizygotic twins, born at 32 weeks of gestation
via spontaneous vaginal delivery. Her birth weight
was 1.2 kg. Unfortunately, the co-twin passed away
on day four of life due to unrelated complications.
The surviving infant was admitted to the Neonatal
Intensive Care Unit (NICU) where she spent 28 days
under observation and supportive care.

The patient was referred to our department with
clinical features of congestive heart failure: poor
weight gain, recurrent episodes of apnea, lethargy,
respiratory distress, and feeding difficulties. On
physical examination, the infant appeared
tachypneic with a respiratory rate of 70
breaths/min, heart rate of 165 bpm, and oxygen
saturation of 88% in room air. She was lethargic
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e Clinical Signs: Apnea, poor feeding, lethargy,
respiratory distress.

e Llaboratory Findings: Elevated urea and
creatinine; otherwise, unremarkable.

e Radiologic Imaging: Chest X-ray showed
cardiomegaly and pulmonary edema.

e Echocardiography: Revealed a 3.5 mm PDA
with left-to-right shunt, LA/LV dilation, no
pulmonary hypertension or other structural
cardiac anomalies.

Therapeutic Intervention

On the 29th day of life, the patient underwent
percutaneous transcatheter closure of the PDA
using the Amplatzer Piccolo Occluder. The
procedure was performed under general
anesthesia via the right femoral venous approach
using a 4 French delivery system.

Due to the patient's renal status, the procedure was
conducted without the use of contrast. Real-time
fluoroscopic and echocardiographic guidance
ensured precise deployment. A 5x4 mm Piccolo
device was chosen based on ductus morphology.
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Successful device deployment was confirmed intra-
procedurally without evidence of obstruction to
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adjacent structures. There were no intraoperative
or immediate post-procedural complications

Figure 1: Echocardiogram showing successful deployment of the Piccolo PDA Occluder.

Follow-up and Outcome

The patient exhibited significant  clinical
improvement post-procedure. She was extubated
on day 6 post-intervention with no recurrence of
apnea or respiratory distress. Feeding tolerance
improved, and weight gain was consistent. She was
discharged 12 days post-procedure, weighing 1.4
kg, maintaining oxygen saturation >95% in room
air. At the 1-month follow-up, the infant was
thriving, with appropriate weight gain and normal
developmental  milestones.  Echocardiography
confirmed complete closure of the PDA with no
residual shunt or device-related complications.

Discussion

PDA accounts for 5-10% of congenital heart
diseases in term neonates and has a much higher
incidence in preterm infants, particularly those
<1,200 @& Risk factors include prematurity, female
sex (2:1 ratio), respiratory distress syndrome, high-
altitude births, and maternal rubella infection.
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Conservative approaches including fluid restriction
and PEEP can facilitate spontaneous closure,
especially in late preterm infants. Medical therapy
with indomethacin, ibuprofen, or acetaminophen is
generally effective but may fail in ELBW infants®. In
such cases, surgical ligation or transcatheter
closure becomes necessary.

A number of devices are available for PDA closure
including Amplatzer Duct Occluders I/l and the
KONAR-MFO™" The Amplatzer Piccolo Occluder,
specifically designed for use in infants 2700 g, was
FDA-approved in 2019. It enables transcatheter
closure using a small (4 Fr) sheath and avoids
nephrotoxic  contrast in  renal-compromised
neonates’. Clinical studies show 95.5-99% success

rates in PDA closure with very few complications'~
15

In this case, the patient had a symptomatic hsPDA
unresponsive to medical therapy. Due to renal
concerns and surgical risk, the Piccolo device was
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an ideal solution. The device's minimally invasive
delivery, size suitability, and high success rate
contributed to the excellent clinical outcome.

Conclusion

This case illustrates the successful use of the
Amplatzer Piccolo Occluder for PDA closure in a
premature infant weighing 1.2 kg. The procedure
was performed safely without contrast and led to
significant clinical improvement. This is the first
documented case in our tertiary care center—and
to our knowledge, in Pakistan of using the Piccolo
device in such a setting. Our experience supports
its safety, feasibility, and efficacy, making it a
valuable addition to PDA management in
resource-limited settings.

Acknowledgment

We thank the pediatric cardiology team and cath
lab team for their support in managing this case.

References

1) Hamrick SE, Hansmann G. Patent ductus arteriosus
of the preterm infant. Pediatrics. 2010;125(5):1020—
30.

2) Parkerson S, Philip R, Talati A, Sathanandam S.
Management of patent ductus arteriosus in
premature infants in 2020. Front Pediatr.
2021;8:590578.

3)  Weber SC, Weiss K, Buhrer C, Hansmann G, Koehne
P, Sallmon H. Natural history of patent ductus
arteriosus in very low birth weight infants after
discharge. J Pediatr. 2015;167:1149-51.

4) Rolland A, Shankar-Aguilera S, Diomandé D,
Zupan-Simunek V, Boileau P. Natural evolution of
patent ductus arteriosus in the extremely preterm
infant. Arch Dis Child Fetal Neonatal Ed.
2015;100(1):F55-8.

5) Gersony WM. Patent ductus arteriosus in the
neonate. Pediatr Clin North Am. 1986;33:545-60.

6) Jim WT, Chiu NC, Chen MR, Hung HY, Kao HA, Hsu
CH. Cerebral hemodynamic change and
intraventricular hemorrhage in very low birth
weight infants with patent ductus arteriosus.
Ultrasound Med Biol. 2005;31(2):197-202.

7)  Sathanandam SK, Gutfinger D, O'Brien L, Forbes TJ,
Gillespie MJ, Berman DP. Amplatzer Piccolo
Occluder clinical trial for percutaneous closure of
the patent ductus arteriosus in patients >700

PJ .com

10)

1)

12)

13)

14)

15)

Pakistan Journal of Cardiovascular Intervention

49

grams. Catheter Cardiovasc Interv.
2020,96(6):1266-76.

Dice JE, Bhatia J. Patent ductus arteriosus: an
overview. J Pediatr Pharmacol Ther.
2007;12(3):138-46.

Gillam-Krakauer M, Mahajan K. Patent ductus
arteriosus [Updated 2021 Aug 11]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2022.

Drighil A, Al Jufan M, Al Omrane K, Al Atta J, Al
Omrani A, Al Fadley F. Safety of transcatheter
patent ductus arteriosus closure in small weight
infants. J Interv Cardiol. 2012;25(4):391-4.

Saliba Z, El-Rassi |, Helou D, Chehab G, Abdel-
Massih T, Daou L. Analyzing the failures of
percutaneous closure of the patent ductus
arteriosus in patients over 5 kg. J Invasive Cardiol.
2012;24(9):434-8.

Santoro G, Giordano M, Gaio G, Palladino MT,
Capozzi G, lacono C. Transcatheter closure of
arterial duct in infants <6 kg: Amplatzer duct
occluder type | vs Amplatzer duct occluder I
additional sizes. Pediatr Cardiol. 2018;39(3):627-32.
Morville P, Akhavi A. Transcatheter closure of
hemodynamic significant patent ductus arteriosus
in 32 premature infants by Amplatzer ductal
occluder additional size (ADO Il AS). Catheter
Cardiovasc Interv. 2017;90:612—7.

Mahmoud HT, Santoro G, Gaio G, D'Aiello FA,
Capogrosso C, Palladino MT. Single - center
experience in percutaneous closure of arterial duct
with Amplatzer duct occluder Il additional sizes.
Catheter Cardiovasc Interv. 2017;89(6):1045-50.
Malekzadeh - Milani S, Akhavi A, Douchin S,
Dauphin C, Chalard A, Mauran P. Percutaneous
closure of patent ductus arteriosus in premature
infants: a French national survey. Catheter
Cardiovasc Interv. 2020;95(1):71-7.

Volume 5 Issue 1 [2025]



