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Off-label Use of ADO II® in the Closure of 
Various Congenital Heart Defects

Devices may be used for special purposes different than their production purpose. For instance, 
Amplatzer Ductal Occluder is actually designed for duct closure and its usage for closing defects other 
than ductus is named as off-label. The aim of this study is to emphasize off-label use of device: not 
only for VSD but also for other various defects. This study is designed retrospectively, performed by 
the evaluation catheterization records of patients in whom ADO II and ADO II-AS devices were used 
in Erciyes University Medical Faculty Children Hospital, Pediatric Cardiology Department between 
2011 and 2018. Patients’ demographic criteria: age, weight at the time of procedure was gathered. The 
diagnosis, size of device, follow-up period and complications were also noted. From April 2011 to March 
2018, a total of 122 patients underwent transcatheter closure by ADO II and 66 patients by ADO II AS. 
The number of PDA closure with ADO II was 48; with ADO II AS were 62. Rest of the procedures were all 
off-label. Types of off-label procedures performed were: VSD closure, residual mitral cleft closure, Aorta-
Right atrium tunnel closure, pulmonary arteriovenous fistula occlusion, aorta-pulmonary window closure, 
and occlusion of the artery feeding accessory lobe in scimitar syndrome, Gerbode defect occlusion. Up 
to our knowledge; this study includes the largest pediatric case series with various different congenital 
heart defects which were closed with ADO II. Also our ADO-II occluded VSD case series is one of the 
largest series in the literature with almost 6 years’ follow-up. We believe in that ADO-II device may be an 
alternative in percutaneous closure of various rare heart defects. It is used successfully for non-ductal 
defects with low complication and high compliance rates.  
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Introduction
Off-label use is a term used for the treatment modalities or 
drugs for an unapproved indication or in an unapproved 
age group, route of administration or dosage. This is a 
legal issue unless breaks ethical guidelines or safety 
regulations. The ability to use a treatment modality 
beyond the officially approved indications is commonly 
used to good effect by healthcare professionals. Usage 
Amplatzer Ductal Occluder for the occlusion of defects 
other than PDA is off label. Safety 
and efficiency of ADO II and ADO 
II AS in PDA closure have been 
discussed before in literature.1-4 
However, the number of reports 
concerning off-label use of ADO 
II and ADO II AS is very limited 
especially in pediatric age group. 
According to our knowledge, 
this study is the largest one that 
discuss the off-label use of ADO 
II and ADO II AS in children. The 
aim of this study is to emphasize 
the usage of off-Label devices in 
congenital heart defects by giving 
different case examples. 

Material and Method
It is a retrospective study. During the time interval 
beginning from 2011 to 2018 we have used ADO II and 
ADO II-AS devices (St. Jude Medical, St. Paul, MN) 
for off-label uses in our department. We have collected 
the demographic data (age, weight etc), the diagnosis, 
device type, size, time of follow-up period and the 
complications of the patients. 

Erciyes University Ethic Committee approved our study 
(Decision No: 2019-730). A written informed consent 
was taken from all parents before each procedure.

Before the catheterization; detailed work-up was done. 
We had to use computed tomography only in the patient 
with Scimitar syndrome in order to determine the artery 
supplying accessory lobe before the procedure.

The devices used in the study were ADO II and ADO II 
AS (St Jude Medical, Inc.; Plymouth, MN, USA). 

Physical examinations, electrocardiogram, and trans-
thoracic echocardiography were performed before and 
after the procedure and repeated in 3 months’ interval till 
1 year and then yearly thereafter.

Results
During the time interval between April 2011 to March 
2018: total defect closure by ADO II device was 122 and 
ADO II AS device was 66. The 48 of total 122 cases with 
ADO II Device was PDA and 62 of 66 cases with ADO II 
AS was PDA. The main procedures that ADO II device 
used for off label were the closure of VSD, Gerbode 
defect, residual mitral cleft, aorta-pulmonary window, 
Aorta-Right atrium tunnel, pulmonary arteriovenous 
fistula, closure, artery feeding accessory lobe in Scimitar 
syndrome, occlusion.

Highlights
• ADO II device has been used safely 

in PDA occlusion for many years.
• This device can also be used 

for occlusion of rare different 
congenital heart defects.

• However, since these defects are 
very rare and the procedure is likely 
to be risky, it is best to perform the 
procedure in experienced centers 
and by experienced pediatric 
interventional cardiology teams.

VSD Closure
Till April 2011 ventricular septal defects have been 
closed percutaneously with ADO-II device in our hospital. 
Procedures were performed according to the indications 
and techniques we used, which were mentioned in our 
previous studies.5,6 

The number of VSD closure with ADO II was 68, with 
ADO II-AS was 3 till now. The age and weight of patients 
was 83 months (48-120), 23 kg (13-27) respectively.

Twelve of these patients were less 
than 1 year of age (10 were closed 
with ADO II, 2 with ADO II AS). 

Aorta-RA tunnel Closure
A newborn baby was admitted 
to emergency with tachypnea, 
respiratory insufficiency. Aorta-
right atrium tunnel was diagnosed 
by TTE. The orifice of aorta right 
atrium tunnel was occluded with 5 × 
6 ADO II AS from retrograde side.7 

Mitral Cleft Closure
18-month-old infant operated 

for incomplete AVSD when he was 6-month-old. After 
surgery he had residual mitral cleft and second degree 
regurgitation through cleft, first degree insufficiency 
through mitral valve. Left chambers of the heart were 
enlarged. Family did not want their boy to have a 
second operation. Therefore; we have decided to close 
mitral cleft percutaneously. From femoral arterial route, 
delivery system was placed to pulmonary vein passing 
through mitral cleft. 3 mm × 4 mm ADO-II was used to 
occlude mitral cleft by transthoracic echocardiography 
guidance (Video 1). Up to our knowledge it is the first 
case whose mitral cleft was closed percutaneously.

Video 1: The mitral cleft was occluded using a 3×4 ADO-II device with 
transthoracic Echocardiography guidance.

Pulmonary Arteriovenous Malformation Closure
6-month-old infant was recognized that she was 
cyanotic during her vaccination. Transcutaneous oxygen 
saturation was 60%. All secondary causes of cyanosis 
were discarded. Transthoracic echocardiography and 
chest X ray revealed normal. Pulmonary Arteriovenous 
malformation was found by CT. The angiographic 
imaging revealed four major arteriovenous connections 
in the-left-lower-lobe. The largest two were closed with 
two separate devices: 6 mm × 6 mm ADO II and 5 mm 
× 6 mm ADO II (Video 2). Oxygen saturation of patient 
was increased to 98% and discharged from hospital.

https://www.youtube.com/watch?v=CfDcL1KduVk&ab_channel=JournalofPediatricAcademy
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Video 2: Two large pulmonary arteriovenous malformation were closed with two 
separate devices, one 6×6 ADO-II and one 5×6ADO-II

Aorta-pulmonary window Occlusion
Five years old boy was admitted to the clinic with 
heart murmur, tachycardia and tachypnea. It was 
learnt from parents that he had undergone surgical 
repair of aortopulmonary window at 2 years of age. He 
was found to have a residual defect by transthoracic 
echocardiography, left chambers were enlarged 
and second degree mitral insufficiency was present. 
Treatment options were discussed with family and 
transcatheter closure was planned. Aorta-pulmonary 
window was closed through arterial side with 6 mm × 4 
mm ADO II device successfully.

Occlusion of the artery feeding accessory lobe in 
scimitar syndrome
13 years old girl admitted to our clinic for dyspnea. 
Dextrocardia and hypoplasia of right lung was seen 
in chest X ray. Transthoracic echocardiography 
revealed that right pulmonary veins abnormally 
connected to the IVC. Therefore; in suspicion of 
Scimitar syndrome CT was performed and confirmed 
the diagnosis. Treatment options were discussed with 
family. Family did not want to have cardiac surgery; 
therefore, we decide perform percutaneous closure. 
Artery supplying accessory lobe was occluded with 6 
mm × 4 mm ADO II device (Figure 1). After closure 
her symptoms were relieved. 2 months’ later control 
CT demonstrated that sequestrated lung lobe was 
decreased significantly. 

Figure 1: The artery-supplying accessory lobe was occluded with a 6×4 ADO-II 
device in Scimitar Syndrome.

Gerbode defect occlusion
Ten years old boy, operated for VSD 3 years ago. He 
admitted to the hospital for respiratory difficulity and 
grade 3 holosystolic murmur. Left side of the heart was 
enlarged therefore we have decided to occlude the 
defect. We have discussed the parents about treatment 
method (surgery and transcatheter method). Family 

did not want to have surgery. Qp/Qs ratio of the patient 
was calculated as 1.9. Narrowest diameter of Gerbode 
defect (LV to RA shunt) was measured as 2 mm. The 
distance of the defect to aortic valve was 6 mm. The 
defect was occluded with 4 mm × 4 mm ADO II (AGA 
Medical) device.

Discussion
Amplatzer Duct Occluder-II is originally designed 
for PDA closure however; recently its off-label uses 
increase in number. The main reasons that improves its 
popularity are: it is flexible, is easy to proceed through 
angulations, requires 4F or 5F Amplatzer® TorqVue® 
LP Delivery Sheath (St. Jude Medical, Plymouth, MN, 
USA). Therefore, using ADO II makes the procedure 
easier, delivery is more comfortable, and smaller sheath 
size decrease vascular complications.7 Also it is suitable 
for either vascular delivery.

Its improved form, the ADO II additional sizes (ADO II-
AS) (St. Jude Medical, Inc.; St.Paul, Minnesota, USA) 
have discs that has low risk to protrude into surrounding 
vessels (peripheral pulmonary arteries or aorta).8

Most popular off-label use of ADO II is VSD occlusion. It 
is preferred mainly for treating aneursymatic VSDs even 
when they are adjacent to aortic valve. Vijayalakshmi 
et al.9 reported VSD closure using ADO-II. They have 
occluded perimembranous, apical/mid muscular and 
Gerbode defects. The major challenge in percutaneous 
perimembraous VSD closure is heart block. They told 
that unlike the other occluder devices ADO II device 
because of its soft structure it does not apply pressure on 
the conducting system. Kanaan et al.10 have used ADO 
II device for 31 patients in 8-year time interval. Baspinar 
et al.11 used ADO II for only 3 patients, 2 of them were 
muscular VSD and the other one was aneurysmatic 
perimembranous VSD. Mahmoud et al.12 reported 
percutaneous closure of one muscular ventricular septal 
defect with ADO II AS.

We have both published our center early and midterm 
results of transcatheter VSD closure with ADO II.5,13 

Between April 2011 and October 2016 VSD closure of 
49 patients with ADO-II device was performed and 7 of 
them were <1-year-old.13 This number is now increased 
to 71. Amplatzer Ductal Occluder II was used for 68 of 
these patients and ADO II-AS was used for 3 patients. 
Twelve of these 71 patients were less than 1 year of 
age. The procedure and follow-up results of this age 
group were recently published.6

Gerbode defect is a connection between right atrium 
and left ventricle. It is accepted as different type of 
VSD. It is usually acquired secondary to cardiovascular 
surgery, endocarditis rarely to the trauma. Congenital 
forms are very rare. The gold standard treatment is 
surgery but the risk of complications is high. In recent 
years’ percutaneous closure of these defects have been 
performed in adults but not so common in children. 
Vijayalakshmi et al reported percutaneous closure of 
4 patients with Gerborde defect. Only one patient of 
Gerbode defect developed transient complete heart 
block.

https://www.youtube.com/watch?v=z-FxNDEUwwg&ab_channel=JournalofPediatricAcademy
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Our case is the first pediatric example reported in Turkey 
that percutaneous acquired Gerbode defect occlusion 
was performed. Percutaneous closure of Gerbode 
defects is another option for off-label use of ADO II.

Aorta–right atrial tunnel is a rare congenital defect 
and etiology is unknown. Surgery is the gold standard 
treatment. Previously the first percutaneous aorta–right 
atrial tunnel closure with a coil was reported.14 The 
youngest child was 4-day old newborn whose tunnel 
closed with transcatheter method by Mahesh et al.15 In 
our institution the first transcatheter aorta–right atrial 
tunnel closure was done with the Amplatzer Vascular 
Plug 4 device.16 The case in our study was the first one 
in our center that we have used ADO II for closure. 

Vijayalakshmi et al also reported one case with aorta-
RV tunnel that they closed with ADO II device.

Pulmonary arteriovenous malformations (PAVM) are the 
abnormal vascular connections between the pulmonary 
artery and pulmonary vein that may cause right-to-
left shunts and rarely seen in children. Percutaneous 
closure is preferred treatment modality for these children 
because success rate is high and complication rate is 
low.17 Various different devices were used for closure 
like coils, vascular plugs and ductal occluders I and II.18-

20 Beck et al.20 closed a total of 14 PAVMs (11 ADO I and 
3 vascular plugs) in five adult patients. They defined that 
Amplatzer Ductal Occluder and vascular plugs are safe 
and effective in the closure of PAVMs in the acute setting 
and at intermediate follow-up. Giordano et al reported a 
5-month-old infant with PAVM. They used ADO II AS and 
Amplatzer vascular plug for closure.21 We have used 6 
mm × 6 mm ADO II and 5 mm × 6 mm ADO II for closure 
of 2 PAVM in a 6-month-old infant.

Aorto-pulmonary window (APW) is a rare congenital 
heart defect which results left-to-right shunt and typically 
present within the first weeks or months of life because 
of congestive heart failure. Transcatheter closure of 
APW has been done for a while. Various devices, coils, 
vascular plug, symmetrical membranous ventricular 
septal occluder have been used to occlude APW.22 

Firstly, transcatheter closure of postsurgical residual 
defects was reported.23 Later on; Nayak et al.24 shared 
their experience of transcatheter native congenital APW 
closure via antegrade and retrograde routes using ADO 
II. They reported that ADO II was a suitable device 
because retention discs of each side are in equal size 
that is advantageous for retrograde closure of APW in 
young children. There are only case reports about APW 
closure in pediatric age group in the literature. 

The other various defects that we used ADO II off-label 
were: occlusion of the artery feeding accessory lobe 
in scimitar syndrome and residual mitral cleft closure. 
These two procedures are unique that we cannot find 
any similar case in the literature.

Conclusion
Our study has summarized different off-label usages of 
ADO II device. It is important to give an idea to the clinicians 
in the occlusion of various non-ductal defects especially in 
the centers where the opportunities are restricted.
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