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benefits, shorter hospital stay and absence of pain
associated with a thoracotomy. Since the initial
description by Portsmann et al of nonsurgical
closure of PDA the percutaneous approach has
become standard clinical practice1. Coils and
devices have broadened the range of patients and
anatomies treatable with percutaneous techniques36
. The ADO2 device provides a solution for the
closure of small to moderate-sized PDAs. The
ADO2 device is a modification of the ADO1
device as produced by AGA Medical Corporation.
It is one of the range of vascular occlusion devices
based on nitinol wire meshes shaped in sequential
lobes. ADO2 is characterized by two low-profile
retention discs for placement in the aorta and
pulmonary artery (PA). Connecting waist of
variable diameter and length for positioning within
the PDA itself is attached to the retaining discs by
two articulations. This allows the positioned,
relatively soft device to adapt to the patient's
anatomy rather than distorting the anatomy to its
shape.

Abstract
Objective: To describe early single-centre clinical
experience with the Amplatzer Ductal Occluder II
(ADO II).
Method: Children with a haemodynamically
significant patent ductus arteriosus (PDA) who
underwent percutaneous trans-pulmonary closure
with Amplatzer Ductal Occluder II (ADO2) were
included. Data was collected from computer based
patient records.
Results: Trans-pulmonary PDA closures using
ADO 2 were undertaken in 32 children (22
females) with a mean age of 1year 9 months (range
5 months to 10 years) and a mean weight of 8.2kg
(range 4.2-25kg). Complete occlusion was noted
pre-discharge in 31 (97%) patients. One (3%) had
residual shunting after deployment followed by
embolization to the left pulmonary artery on the
third day of the procedure. One (3%) had mild flow
acceleration in the left pulmonary artery and
another (3%) had mild aortic flow obstruction
following the procedure. At 7 and 30 days,
echocardiography confirmed complete ductal
occlusion without need for further intervention in
all 31 (97%) successful cases.

Objective
To describe the early single-centre clinical
experience with the Amplatzer Ductal Occluder II
(ADO II)

Conclusion: ADO II is highly effective in rapid
occlusion of morphologically varied small to
moderate-sized PDAs.

Method
Children presenting with a haemodynamically
significant PDA to Teaching Hospital (TH)
Karapitiya, Galle, Sri Lanka, who underwent
percutaneous closure with the ADO2 were included
in this study. In instances where the PDA was
larger than 5.5 mm in diameter, use of the device
was not considered. Patients with additional cardiac
anomalies requiring surgical correction were
referred for surgery as were patients <3 kg in
weight. Data collected from computer based patient
records included demographic, clinical, and
echocardiographic parameters.

(Key words: Ductal occluder; patent ductus
arteriosus; trans-pulmonary; residual shunting)
Introduction
The reported incidence of patent ductus arteriosus
(PDA) in infants ranges from 0.138 to 0.8 per 1000
live births1,2.Transcatheter PDA closure has gained
acceptance over surgery because of its cosmetic
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The trans-pulmonary technique for device
deployment was adopted. Initially an aortogram
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was performed using a pigtail catheter. The sizing
of the device is based upon the waist diameter and
length measured by angiography. The duct is
crossed from the PA and the aortic retainer is then
exposed in the main aorta and the delivery system
withdrawn to allow for the waist to be deployed in
the duct itself. The pulmonary retainer is then
exposed against the pulmonary arterial wall.
Device positioning was confirmed by aortography
using a NIH catheter positioned in the aorta. All
patients were treated with pre-procedural
intravenous cefuroxime (30 mg/kg) with additional
three doses post-procedurally. Intravenous heparin
(50 U/kg) was administered at the commencement
of each procedure. All patients underwent
echocardiography on the next day, after 7 days and
at 30 day follow-up visits.

From May 2012 until January 2014 transvenous
PDA closures using ADO2 were undertaken in 32
children (22 females and 10 males). 6mm x 6cm
ADO2 was the commonly used device in our
series. Mean age was 1 year 9 months (range 5
months to 10 years) with a mean weight of 8.2 kg
(range 4.2-25 kg). The mean ductal diameter was
2.8 mm (range 1.2-5.1mm). ADO II was released in
all 32 children. One (3%) patient had residual
shunting after deployment of ADO II followed by
embolization to the left PA on the third day of the
procedure. This child underwent surgical closure of
the PDA after the surgical removal of the
embolized device. Complete occlusion was noted
pre-discharge in the remaining 31 (97%) children.
One of these 31 children had mild flow acceleration
in the left pulmonary artery (LPA) and another had
mild aortic flow obstruction following the
procedure. These 2 children are doing quite well at
present with good weight gain despite still having
mild LPA origin narrowing and mild obstruction to
the descending aortic flow due to the presence of
the device. These are common complications
following PDA device closure and are usually
overcome with growth of the pulmonary artery. At
7 and 30 days, echocardiography confirmed
complete ductal occlusion without need for further
intervention in all 31(97%) successful cases.

Results
The age groups are shown in Table 1.
Table 1
Age Groups
Age group
≤ 1year
1-2 years
2-5 years
5-10 years

No. of patients
15
09
07
01

Discussion

Of the 32 patients, 10 were male and 22 were
female. Ten patients had weights from 3.1-6 kg, 16
had weights from 6.1-10 kg, 5 had weights from
10.1-15 kg and one had a weight over 15 kg.
Angiographic measurement of the PDA size is
shown in Table 2.

Transcatheter closure procedures have been
performed with high success rates both in children
and adults3-17. Due to advances in diagnostic and
therapeutic modalities diagnosis and treatment of
PDA can be accomplished at a relatively early age57
. Thanopoulos et al 14 reported success rates of 95%
and 98% soon after and one month after device
implantation in patients with a mean age of 3.6
years.

Table 2
Angiographic measurement of the PDA size
PDA size (mm)
No. of patients
1-2
11
2.1-3
10
3.1-4
07
4.1-5
03
>5.1
01

The ADO2 device provides a solution for the
closure of small to moderate-sized PDAs in
children13,14. We have demonstrated that
percutaneous treatment with ADO2 can be realized
with lower complication and residual shunt rates.
The immediate and short term follow up success
rate (complete occlusion) for duct occlusion by
ADO2 at 24 hours, 7 days and 1 month was 97%
respectively in our series which compares
favourably with data reported using Amplazter
ADO2 devices7. The multiple layers of nitinol allow
for rapid ductal occlusion which reduces residual
shunt risks. The ability to position the ADO2 such
that each of the retention discs assumes its
independent orientation significantly reduces the
risk of protrusion, anatomical distortion and
displacement which has resulted in a 97% (n=31)
success rate of device deployment in our series

The PDA device size is shown in Table 3.

Device size
6X6
6X5
6X4
5X6
5X4
4X6
4X4
3X6

Table 3
PDA device size
No. of patients
10
01
04
05
03
02
04
03
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Vascular injury to the femoral artery and the vein at
the local access site, haematoma formation and
damage to the local soft tissues have been reported
in published data5-8. In our series all cases had
palpable popliteal pulses 6 hours following the
procedure and intravenous heparin infusion was not
required in any child. Infection of the local vascular
access site was not reported and vascular surgical
intervention was not needed in our series. Although
this is mainly attributable to the operator
experience the ADO2 design and flexibility has
also allowed delivery with 4 or 5 F delivery
catheters with minimal local tissue and vascular
injury as compared to ADO 1 which needs a
minimum of 6F delivery system to deliver the
smallest available device.

with only one (3%) re-intervention due to device
dislodgement which compares favourably with
reported data7.
The ADO2 device was designed by the
manufacturers with the express intention that the
retaining discs would be positioned in the aorta and
PA. However, in the presence of a large ampulla,
the aortic retaining disc will be positioned within
the ampulla and not the aorta. This position makes
the aortic disc to appear spherical while the
pulmonary disc to be flattened giving a disfigured
orientation after deployment although this is the
accepted configuration in case of a PDA with a
large ampulla. When approached transvenously
which we practise coupled with the soft and
flexible nature of the Amplazter ADO 2 devices,
the aortic disc can be well positioned in the
ampulla without protruding to the aorta, while still
allowing the rest of the device to assume its
intended position. This has resulted only 3% (n=1)
of cases with mild obstruction to the aortic flow in
our series.

Conclusions and recommendations
•

•

In case of a short duct, the central waist may
protrude into the PA, leaving the PA retaining disc
redundant. This occurs even more so if the device
is significantly oversized. As such, the shorter
device will usually be applicable unless the duct is
extremely long. In our experience, this positioning
was problematic only in one case (3%) with 18
mmHg pressure gradient noted across the left PA
origin. Correct and high quality ductal imaging
techniques available in our unit allowed us to
accurately assess the ductal anatomy and the size
which helped us to select the appropriate sized
device thus preventing any unwanted pulmonary
flow obstructions.

•

•

•

ADO II is highly effective at providing rapid
occlusion of morphologically varied small to
moderate-sized PDAs.
Occluder design allows delivery with 4 or 5 F
delivery catheters with minimal local tissue
and vascular injury.
Stable occluder position is dependent on
accurate device sizing, correct positioning of
both aortic and pulmonary discs, good quality
imaging to visualize device configuration and
operator experience.
Flexibility of the articulations allows this
device to simplify the treatment in a range of
patients and specific ductal anatomies that are
more challenging.
A larger range of sizes and configurations of
this occluder may be required to successfully
occlude all ductal sizes and morphologies.
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Embolization during release of the device is one of
the important complications of the procedure7-9.
Embolization can occur in systemic and generally
in pulmonary artery7-9. In a published series of 27
cases, Forsey et al 8 reported displacement of the
device (n=1) and embolization (n=1). They
attributed development of these complications to
underestimation of ductal diameter secondary to
spasm of the ductus arteriosus induced by
catheterization. In our study, as a procedural
complication only one (3%) device embolization to
the PA was observed three days after the device
deployment. Although the selected size of the
device matched with the measurements of the
acquired ductal images we assume this to be
attributable to underestimation of ductal diameter
secondary to spasm of the ductus arteriosus
induced by catheterization.
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