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Patent ductus arteriosus closure using an Amplatzer
ventricular septal defect closure device in adulthood
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Terminem oteviena tepenna ducej (patent ductus arteriosus, PDA) se oznacuje trvalé spojeni mezi sestupnou
hrudni aortou a plicnici, které vznika, pokud ve fetalnim obdobi nedojde k normélnimu fyziologickému
uzavreni duceje. Jedna se o pomérné ¢astou vrozenou srdec¢ni vadu.
Hlavni metodou |écby je uzavieni PDA, které Ize provést bud chirurgicky, nebo perkutdnné. V poslednich 20
letech se prokazala ucinnost i bezpecnost katetriza¢niho postupu; pro tento Ucel byla vyvinuta fada zafizeni,
kterd jsou dnes k dispozici.
Tento c¢lanek pfindsi popis katetrizacniho uzavreni PDA u 18leté pacientky s pfiznaky pfipominajicimi velkou
PDA. | kdyZ jsme ptvodné uvazovali o uzavieni PDA Amplatzovym okluderem, nakonec jsme se rozhodli pro
pouziti Amplatzova septélniho okluderu (ventricular septal defect [VSD] Amplatzer occluder).

© 2020, CKS.

ABSTRACT

Patent ductus arteriosus (PDA) is a persistent communication between the descending thoracic aorta and the
pulmonary artery that results from failure of normal physiologic closure of the fetal ductus. It is one of the
more common congenital heart defects.

The PDA closure is the main treatment and can be surgical or percutaneous. The trancatheter approach
proved its efficacy and safety all over the past 20 years and a variety of devices have been developed and
are now available. This report describes a transcatheter closure of a PDA on an 18-year-old girl with features
suggestive of a large PDA. While we intended to close the PDA using an Amplatzer device occluder (ADO),
we changed our approach and used a ventricular septal defect (VSD) Amplatzer occluder instead.

Introduction

intended to close the PDA using an Amplatzer device oc-
cluder (ADO), we changed our approach and used a ven-

The patent ductus arteriosus (PDA) is a vascular structure
that connects the proximal descending aorta to the roof
of the main pulmonary artery near the origin of the left
pulmonary artery. The PDA normally closes spontaneously
after birth. Persistent patency few weeks after birth rep-
resents a congenital malformation. The PDA closure is the
main treatment and can be surgical or percutaneous. The
transcatheter approach proved its efficacy and safety all
over the past 20years and a variety of devices have been
developed and are now available.

This report describes our experience with transcatheter
closure of a PDA with a bizarre configuration on a 18-year-
-old girl with features suggestive of a large PDA. While we

tricular septal defect (VSD) Amplatzer occluder instead.

Case report

A 18-year-old girl presented to our cardiology department
for NYHA class Il dyspnea. The product of an uncompli-
cated term delivery, her childhood medical history were
unremarkable. Physical examination revealed a grade 2/6
continuous cardiac murmur in the upper left sternal bor-
der, and no cyanosis or clubbing. A chest X-ray showed
an enlarged pulmonary trunk without cardiomegaly. The
electrocardiogram showed no significant findings. The
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transthoracic echocardiogram revealed a large PDA 10
mm x 7 mm with continuous flow and left-to-right shunt
with no chamber dilatation. The patient was diagnosed
as a PDA case and we planned for a percutaneous closure
with an Amplatzer device (Fig. 1).

Procedure

Right femoral arterial and venous accesses were obtained
using 5F and 7F sheaths. PDA was visualized by a descend-
ing aortogram passing a pigtail catheter via femoral artery
in lateral view. The PDA shape corresponds to Krinchenko
type F measuring 9.4 mm at the aortic side and 7.8 at the
pulmonary artery end. The measures revealed that the
TTE underestimated the size of the PDA and we decided
to use a VSD device. A 10 mm mVSD Amplatzer occluder
was then advanced to the site of the PDA through a 7 Fr
torque delivery system. Firstly, only the retention skirt of
the device was deployed and pulled firmly against the aor-
tic orifice of the PDA. Check descending aortogram was
done using pigtail catheter to see the well-seated position

of the device into the aortic ampulae. Then, we deployed
the device securely in the patent ductus arteriosus while
applying slight tension. Post deployment a second check
aortogram with pigtail catheter was performed and there
was no trace of residual shunt of the ductus and no aortic
obstruction or embolism. The PDA has been closed success-
fully (Figs 2-4).

Discussion

The patent ductus arteriosus is a remnant of the distal left
sixth aortic arch that connects the proximal descending
aorta to the main pulmonary artery near the origin of the
left pulmonary artery.' The ductus is normally closed 48 h
after birth otherwise it results in patent ductus arteriosus.

The closure remains the definitive therapy and can be
surgical or percutaneous. The transcatheter closure tech-
nique is preferred in most centers except for very large
shapes which need surgical closure.?

The percutaneous closure technique for PDA was first
described by Portsmann et al.? who used a conical Ivalon
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Fig. 2 - (A) and (B): Aortography in later
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al view profiling the shape and size of the PDA
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Fig. 3 - (A) and (B): Deployment of the mVSD device closing the PDA

plug in 1967, followed by Rashkind and Cuaso* who used
an umbrella-type device in 1979.

Nowadays many new devices are available but the
percutaneous closure using the ADO remains an effec-
tive and safe therapy for the majority of patients with
PDA. By describing a useful angiographical classification,
Krichenko et al.® influenced the technique of catheter oc-
clusion. Indeed thanks to this classification, we were able
to use an mVSD instead of an ADO in our case.

The Amplatzer mVSD occluder (AGA Medical Corp.) is
made of nitinol wire. It is a self-expandable device consist-
ing of two flat disks that are linked via a central connecting
waist whose diameter determines the size of the device.

The two disks are 4 mm larger than the connecting
waist. Dacron fabric is incorporated into each disk to en-
hance thrombosis. Depending on the size of the device, It
requires a 6F to 9F sheath for delivery, available from 4 to
18 mm. Whereas the ADO Il occluder has a narrower waist,
the septal occluder provides a better approximation to the
PDA wall with its wider waists. For the same reason, the
ADO Il may have resulted in a residual shunt when used on
a patient similar to ours, given the short length and larger
diameter of the PDA. Furthermore, double discs reduce the
risk of embolization and have been shown to be effective
on patients with elevated pulmonary pressures.® Successful
PDA closures using a VSD occluder on two patients were
reported by Atig et al.” in a trial to assess the efficacy of
newer PDA closure devices. The double disk of the VSD
device and the waist may be considered in the future de-
velopment of devices for the occlusion of large PDAs for
adult patients.

Conclusion

The transcatheter PDA closure remains the procedure of
choice in most cases. Different techniques using differ-
ent devices are available. Coils and ADOs are mainly used
in PDAs. PDAs with very large diameters and ambiguous
shapes are not always simply closed with the ADOs but the
real challenge remains in preterm and low body weight in-
fants.

A new generation device is expected which will im-
prove the transcatheter approach. It should target more
patients and comfort its status as being a technical stan-
dard for PDAs closures.
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Fig. 4 - TTE image showing a successful closure of the PDA with the
mVSD device without any residual shunt

Other congenital heart disorders as ASD secondum or
VSD muscular are now treated by percutaneous closure
which is available in our center.
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