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1. Abstract
Currently, the primary approach for treating patent ductus arterio-
sus (PDA) is an alternative non-surgical strategy. Various devices 
are used for transcatheter closure of PDA. However, the emboli-
zation of these percutaneous devices is a rare yet severe complica-
tion. In this case, a 12-year-old girl underwent a successful attempt 
to close her PDA using an Amplatzer device. At the next morning 
echocardiography control, the device was found to be dislodged 
and migrated to the right pulmonary artery.

2. Introduction

The use of an alternative non-surgical strategy for closing patent 
ductus arteriosus (PDA) has been well-established through var-
ious studies [1-5]. This approach involves the placement of an 
intra-ductal plug or occlusion device, which has shown reasona-
ble success in achieving long-term outcomes. However, the major 
drawbacks of this approach include longer procedure times, the in-
troduction of intravascular foreign bodies, and potential misplace-
ment and embolization. Currently, several devices are being used 
for transcatheter closure of PDA [5]. In this case, we present an 
emergency situation in which the PDA device became dislodged 
and migrated to the right pulmonary artery.

3. Case Report
An autistic 12-year-old Moroccan girl, with past medical history 
of pulmonary embolism under anticoagulant treatment 4 months 

prior, was incidentally diagnosed with patent ductus arteriosus 
(PDA). The clinical examination revealed a continuous left ster-
nal border murmur and bounding pulses. The echocardiography 
showed a 5mm PDA with a peak systolic gradient of 51 mm Hg 
and left-to-right shunt on color Doppler. The left ventricle was di-
lated at 50mm, and moderate pulmonary artery systolic pressure 
was observed through trivial tricuspid regurgitation. No dilatation 
or dysfunction of the straight cavities or any other shunt was vis-
ualized.

The patient was admitted for transcatheter closure using a 5-mm 
Amplatzer™ vascular occlusion device under intravenous (IV) se-
dation. The angiography of the aorta revealed a continuous conical 
ductus of 5 mm, and the device was deployed with satisfactory 
results. However, the next morning, a routine follow-up echo-
cardiography revealed that the device had migrated, following 
self-inflicted punches by the patient. The clinical examination was 
normal, including arterial oxygen saturation, except for a palpable 
thrill.

The patient was immediately brought back to the catheterization 
laboratory, where the fluoroscopy showed the exact situation of 
device embolization, located in the right pulmonary artery (PA) 
(Figure 1). Multiple attempts of embolized device closure retrieval 
were made but were unsuccessful. It was then decided to clinically 
monitor the patient and keep her under anticoagulant treatment, 
which resulted in good clinical evolution after several months.

Abbreviations: 
PDA: Patent Ductus Arteriosus; AVP: Amplatzer vascular plug; PA: Pulmonary Artery; IV: Intravenous; Qp: Pulmonary blood flow; Qs Systemic blood 
flow
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4. Discussion
Patent ductus arteriosus (PDA) is a rare congenital heart disease, 
occurring in approximately 1 per 2000 full-term live births, exclud-
ing silent PDA [1]. The female-to-male ratio is 2:1 [2]. Functional 
closure of PDA occurs 12 to 18 hours after birth, while anatomical 
closure happens in two to three weeks [2]. PDA is considered per-
sistent if it remains patent after 72 hours, and is classified based on 
its diameter, length, and hemodynamic effect [3]. The Krichenko 
classification is based on the shape and orientation of the PDA [4].

The management of PDA depends on the size of PDA, pulmonary 
artery pressure, and the patient’s general condition. According to 
the latest European Society of Cardiology guidelines, PDA closure 
is recommended in the presence of left ventricular volume over-
load, with no pulmonary artery hypertension (pulmonary vascular 
resistance < 3 WU) or significant left-to-right shunt (Qp/Qs > 1.5) 
and PVR between 3 and 5 WU [5].

Percutaneous closure is the most favorable treatment option for 
PDA, due to its high success rate, shorter recovery time, and lower 
complications. Closure can be achieved through the use of coils 
(for PDAs with a diameter of ≤3 mm) or by utilizing an occlusion 
device [6].

A recent study by Delaney and Fletcher reported no complications 
in 42 patients with various PDA morphological types who under-
went PDA closure using the Amplatzer™ Vascular Plug (AVP) 
[7]. Similarly, Tuite et al. investigated 23 patients and reported no 
complications [8]. These findings were also confirmed in a six-
month retrospective study conducted by Cho et al. [9].

In a series of 50 patients reported by Schwartz et al. who were 
treated with vascular occlusion procedure with AVP (20 patients 
had PDA), two cases with complications occurred after success-
ful device deployment for PDA. The first patient required a blood 
transfusion due to major bleeding from the venous site puncture, 
while the other developed a femoral arteriovenous fistula [10].

Other cases have been described involving migration to lung arter-
ies [11, 13, 14, 15, and 16].

An 8-month-old girl admitted to the Department of Paediatric Car-
diac Surgery at the Pomeranian Centre of Traumatology in Gdansk 
presented with migration of an Amplatzer™ Duct Occluder II de-
vice (AGA Med. Corp., USA) to the left pulmonary artery after 
interventional PDA closure. Successful retrieval was achieved us-
ing a hybrid strategy, involving classical surgical closure of the 
PDA and simultaneous intraoperative minimally invasive catheter 
removal of the displaced implant from the left pulmonary artery 
using a muscle bioptome (Cook, EU). No further complications 
were reported.

Although percutaneous procedures for PDA closure in small chil-
dren are safe and effective, they may be associated with a risk of 
complications, especially in patients with inconvenient anatomy 
[16].

Since the device is self-expanding, migration is very rare [8]. How-
ever, there is one case report of AVP migration into the abdominal 
aorta after deployment in the proximal left subclavian artery [11].

Hill et al. studied 89 AVP procedures from 11 centers and report-
ed one AVP implanted in a large type PDA that required surgical 

Figure 1: Invasive coronary angiography view shows the migrated Amplatzer™ vascular  plug into the right pulmonary artery.
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removal after five weeks due to significant residual flow through 
the device [12].

In our case, we implemented close clinical and echocardiographic 
follow-up after the device embolization, as the patient was asymp-
tomatic. Surgical removal was discussed by the heart team but re-
jected to avoid further iatrogenic complications. This therapeutic 
option was retained in case of a complicated course during fol-
low-up.

5. Conclusion
Percutaneous closure of PDA can be successfully performed in 
most patients, even symptomatic infants. Device closure should 
be preferred over surgical treatment when technically feasible, due 
to its high success rate and faster recovery time. However, it is 
important to be aware of potential complications such as Coils and 
plug migration following PDA closure. To minimize these risks, it 
is crucial to carefully select the appropriate device size based on 
multi-modal imaging, considering the ductal morphology, its nar-
rowest diameter, the size of the descending aorta, and the patient’s 
clinical characteristics. Additionally, careful clinical evaluation 
and follow-up are necessary in these patients.

       References

1. Mitchell SC, Korones SB, Berendes HW. Congenital heart disease 
in 56,109 births. Incidence and natural history. Circulation. 1971; 
43: 323-32.

2. Campbell M. Natural history of persistent ductus arteriosus. Br 
Heart J. 1968; 30: 4-13.

3. Schneider DJ, Moore JW. Patent ductus arteriosus. Circulation. 
2006; 114: 1873-82.

4. Krichenko A, Benson LN, Burrows P, Moes CA, McLaughlin P, 
Freedom RM. Angiographic classification of the isolated, per-
sistently patent ductus arteriosus and implications for percutaneous 
catheter occlusion. Am J Cardiol. 1989; 63: 877-80.

5. Baumgartner H, De Backer J, Babu-Narayan SV, Budts W, Chessa 
M, Diller GP, et al. 2020 ESC Guidelines for the management of 
adult congenital heart disease. Eur Heart J. 2021; 42: 563-645.

6. Baruteau AE, Hascoet S, Baruteau J, Boudjemline Y, Lambert V, 
Angel CY, et al. Transcatheter closure of patent ductus arteriosus: 
past, present and future. Arch Cardiovasc Dis 2014; 107: 122-32.

7. Delaney JW, Fletcher SE. Patent ductus arteriosus closure using the 
Amplatzer(R) vascular plug II for all anatomic variants. Catheter 
Cardiovasc Interv. 2013; 81: 820-4.

8. Tuite DJ, Kessel DO, Nicholson AA, Patel JV, McPherson SJ, Shaw 
DR. Initial clinical experience using the Amplatzer vascular plug. 
Cardiovasc Intervent Radiol. 2007; 30: 650-4.

9. Cho EH, Song J, Kang IS, Huh J, Lee SY, Choi EY, et al. Transcath-
eter closure of small ductus arteriosus with Amplatzer vascular plug. 
Korean J Pediatr. 2013; 56: 396-400.

10. Schwartz M, Glatz AC, Rome JJ, Gillespie MJ. The Amplatzer vas-
cular plug and Amplatzer vascular plug II for vascular occlusion 
procedures in 50 patients with congenital cardiovascular disease. 
Catheter Cardiovasc Interv. 2010; 76: 411-7.

11. Maleux G, Rega F, Heye S, Troost E, Budts W. Asymptomatic mi-
gration of a first-generation AMPLATZER vascular plug into the 
abdominal aorta: conservative management may be an option. J 
Vasc Interv Radiol. 2011; 22: 569-70.

12. Hill SL, Hijazi ZM, Hellenbrand WE, Cheatham JP. Evaluation 
of the AMPLATZER vascular plug for embolization of peripheral 
vascular malformations associated with congenital heart disease. 
Catheter Cardiovasc Interv. 2006; 67: 113-9.

13. Marcy PY, Magné N, Bruneton JN. Strecker stent migration to the 
pulmonary artery: long-term result of a “wait-and-see attitude.” 
Eur Radiol. 2001; 11: 767-670.

14. Mandegar MH, Saidi B, Roshanali F. Migration of an Amplatzer 
after patent ductus arteriosus clôture. Day General Hospital, Teh-
ran, Iran. 2010; 37(3): 733..

15. Shahabuddin S, Atiq M, Hamid M, Amanullah M. Congenital Sur-
gical removal of an embolised patent ductus arteriosus amplatzer 
occluding device in a 4-year-old girl. Division of Congenital Car-
diac Surgery, Department of Surgery, Cardiothoracic Surgery Sec-
tion, The Aga Khan University Hospital, PO Box 3500, Stadium 
Road, Karachi 74800, Pakistan 2007; 6(4): 572-3.

16. Haponiuk I, Chojnicki M, Jaworski R, Steffek M, Juscinski J, 
Zabolska I. Miniinvasive hybrid procedure for device migration 
after percutaneous closure of persistent arterial duct: a case report, 
Vidéo surgery Miniinv. 2012; 7 (3): 202-5.

https://pubmed.ncbi.nlm.nih.gov/5102136/
https://pubmed.ncbi.nlm.nih.gov/5102136/
https://pubmed.ncbi.nlm.nih.gov/5102136/
https://pubmed.ncbi.nlm.nih.gov/5637557/
https://pubmed.ncbi.nlm.nih.gov/5637557/
https://www.mayoclinic.org/diseases-conditions/patent-ductus-arteriosus/symptoms-causes/syc-20376145
https://www.mayoclinic.org/diseases-conditions/patent-ductus-arteriosus/symptoms-causes/syc-20376145
https://pubmed.ncbi.nlm.nih.gov/2929450/
https://pubmed.ncbi.nlm.nih.gov/2929450/
https://pubmed.ncbi.nlm.nih.gov/2929450/
https://pubmed.ncbi.nlm.nih.gov/2929450/
https://pubmed.ncbi.nlm.nih.gov/32860028/
https://pubmed.ncbi.nlm.nih.gov/32860028/
https://pubmed.ncbi.nlm.nih.gov/32860028/
https://pubmed.ncbi.nlm.nih.gov/24560920/
https://pubmed.ncbi.nlm.nih.gov/24560920/
https://pubmed.ncbi.nlm.nih.gov/24560920/
https://pubmed.ncbi.nlm.nih.gov/23074167/
https://pubmed.ncbi.nlm.nih.gov/23074167/
https://pubmed.ncbi.nlm.nih.gov/23074167/
https://pubmed.ncbi.nlm.nih.gov/17497066/
https://pubmed.ncbi.nlm.nih.gov/17497066/
https://pubmed.ncbi.nlm.nih.gov/17497066/
https://pubmed.ncbi.nlm.nih.gov/24223601/
https://pubmed.ncbi.nlm.nih.gov/24223601/
https://pubmed.ncbi.nlm.nih.gov/24223601/
https://pubmed.ncbi.nlm.nih.gov/20552654/
https://pubmed.ncbi.nlm.nih.gov/20552654/
https://pubmed.ncbi.nlm.nih.gov/20552654/
https://pubmed.ncbi.nlm.nih.gov/20552654/
https://pubmed.ncbi.nlm.nih.gov/16345050/
https://pubmed.ncbi.nlm.nih.gov/16345050/
https://pubmed.ncbi.nlm.nih.gov/16345050/
https://pubmed.ncbi.nlm.nih.gov/16345050/
https://pubmed.ncbi.nlm.nih.gov/11372605/
https://pubmed.ncbi.nlm.nih.gov/11372605/
https://pubmed.ncbi.nlm.nih.gov/11372605/
https://pubmed.ncbi.nlm.nih.gov/19846317/
https://pubmed.ncbi.nlm.nih.gov/19846317/
https://pubmed.ncbi.nlm.nih.gov/19846317/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/17669942/
https://pubmed.ncbi.nlm.nih.gov/23256027/
https://pubmed.ncbi.nlm.nih.gov/23256027/
https://pubmed.ncbi.nlm.nih.gov/23256027/
https://pubmed.ncbi.nlm.nih.gov/23256027/

