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ABSTRACT 

Background & Aims: Transcatheter Patent ductus arteriosus (PDA) device closure is considered as safe and first 
line of treatment in patients who are technically suitable for procedure. This paper is sharing of our experience of 
percutaneous device closure of PDAs in grown up patients (more than eighteen years of age) with review of 
efficacy and immediate complications encountered during PDA device closure at our setup.  
Study Design: Case series, retrospective study. 
Place and Duration of Study: Department of Paediatric cardiology, Armed Forces Institute of Cardiology and 
National Institute of Heart Diseases (AFIC-NIHD), Rawalpindi from June 2016 to Dec 2017. 
Materials and methods: Consecutive twenty five patients (age more than eighteen years), who underwent 
attempted PDA device closure was included in the study.  
Results: Total 25 patients (15 females & 10 males) were attempted PDA device closure with mean age of 29 years. 
In all cases PDA was successfully occluded with appropriate size devices and the mean diameter of PDA was 07 
mm. Mean procedural & fluoroscopy times were 41 and 11.6 minutes respectively. There was no mortality, device 
embolization or residual leak in the study population. 
Conclusion: Transcatheter device occlusion of PDA by various Occluder devices is safe and effective therapeutic 
option with high success rate and little morbidity in the hands of skilled operators. 
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INTRODUCTION 

Isolated Patent ductus arteriosus (PDA) is 
one of the common acyanotic congenital heart 
disease with reported incidence of about 10% of 
congenital heart diseases and causes left heart 
volume overload1. Small PDAs are generally well 
tolerated in childhood while moderate or large 
ducts results in signs and symptoms of conges-
tive heart failure and eventually pulmonary 
hypertension. Device closure is considered as first 
line of treatment in suitable patients and is 
generally offered at around one year of age or at 
time of diagnosis in older children. The general 
guidelines, we followed, are to close all PDAs 
except silent ducts, patent ducts in premature 
neonates, Eisenmenger ducts and where 
pulmonary or systemic flow is dependent on 
patency of the ductus arteriosus. Closure of silent 
ducts is still considered as controversial. 
Currently, transcatheter PDA device occlusion is 

considered as safe and effective in all age groups2-

6. Device closure of PDA is very safe and effective 
practice with few complication and short hospital 
stay. Risks associated with PDA device closure 
include device embolization, residual leak, 
thrombo-embolism, cardiac perforations and 
vascular injuries. 

The aim of this audit is to share our 
experience regarding device closure of PDA in 
older patients over eighteen months time period 
at AFIC/NIHD, with special emphasis on size & 
types of ducts, various types of occluder devices 
and immediate complications encountered 
during these procedures. 

MATERIAL AND METHODS 

This retrospective case series report analyzed 
the PDA device closure in grown up patients 
(defined as age more than eighteen years of age) 
done from June 2016 to Dec 2017 by reviewing 
the clinical records including catheterization data, 
echocardiography reports and follow-up record. 
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Total 25 patients with attempted percutaneous 
PDA device closure were included in the study. 
Device closure was only attempted in isolated 
PDAs considered suitable after pre procedural 
trans-thoracic echo, ECGs and other relevant 
investigations. Cases with significant pulmonary 
hypertension were not offered device closure at 
first place and rather treated for underlying co-
morbidities first. All cases were done by our team 
of paediatric cardiologists with vast experience in 
transcatheter intervention in congenital & 
structural heart diseases. 

All patients were underwent detailed pre 

procedural assessment including detailed history 
& physical examination, ECG, Chest X-ray, blood 
complete picture and detailed trans-thoracic 
echocardiography. After taking informed 
consent, patients were taken to the 
catheterization lab. Both femoral vein and artery 
entered with short sheaths. By using a pigtail 
catheter, aortogram were performed in lateral / 
shallow RAO position to determine size and 
shape, narrowest diameter of the PDA & the 
aortic diameter of the ampulla. For device 
closure, an end hole catheter (Judkin right or 
multipurpose catheter) was advanced through 
the PDA from the pulmonary side into the 

descending aorta and was exchanged for a 
delivery sheath, over a 0.035" exchange length. 
The appropriate device was advanced through 
the delivery sheath into the descending aorta and 
the aortic retention disk was deployed. The 
sheath and the retention disk were pulled back as 
a single unit, and rest of the device was then 
uncovered within the duct. Post procedural 
aortogram was performed to verify device 
position and to evaluate residual leak. Device 
was released only if acceptable positioning was 
ascertained. Post procedural care included two 
doses of intra venous antibiotics, heparin, vital 

signs monitoring, examination & 
echocardiography after 4 hours and before 
discharge next day. Data was systematically 
entered in SPSS 23 and descriptive analysis done; 
student’s t or Chi-square tests were used as 
appropriate.  

RESULTS 

Total 25 patients (15 females & 10 males) 
were attempted PDA device closure with mean 
age of 28.7 +/- 8.5 years and mean weight was 54 
+/- 8.3 Kgs and mean height was 159.6 +/- 15.7 
cms. In all cases PDA was successfully occluded 
with appropriate size devices and the mean 
diameter of PDA was 7 mm (range 3-16 mm). 

Table: Types and sizes of devices used in study population 

Name of device Numbers (percentage) Sizes used Numbers 

PDA occluders (ADO I) 07 (28%) 8/6 01 

10/8 03 

12/10 02 

14/12 01 

VSD occluders muscular 17 (68%) 06 mm 02 

07 mm 01 

08 mm 01 

09 mm  02 

10 mm 04 

12 mm 02 

14 mm  01 

16 mm  01 

20 mm  03 

ASD device 01 (04%) 12 mm 01 
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Various occluder devices were used including 
PDA occluders 07 (28%), VSD occluders 17 (68%) 
& in one case ASD device was used. Table  is 
showing various types & sizes of Occluders used 
in 25 cases. 

The mean procedural & fluoroscopy times 
were 40.6 +/-15.6 and 11.6 +/- 7.3 minutes 
respectively. Mean dose of radiation in study 
population was 18632 mGycm2. There was no 
mortality, device embolization or residual leak in 
the study population. During early follow-up 
there were no complications reported. At one 
month follow up no residual leak was detected 
on transthoracic echocardiography in any patient. 

DISCUSSION 

PDA is one of the common acyanotic 
congenital heart diseases, and is defined as 
persistence of fetal communication between 
pulmonary artery & descending aorta. Small 
PDAs may remain asymptomatic but moderate to 
large ducts causes significant volume load on left 
heart, failure to thrive and repeated chest 
infections. If left untreated, large PDAs 
eventually results in Eisenmenger physiology.  
Percutaneous device closure is a safe and very 
effective option in the experienced hands, and is 
now widely accepted as an attractive alternative 
to surgery2-6. In this study, we are reporting 100% 
success in 25 grown up patients with PDAs who 
were attempted device closure over 18 months 
time period. In comparison, Brunetti etal reported 
in their article that out of 359 attempted device 
closure the success was in 357 in patients with 
diameter was 2.1 mm7. In our study, the 
narrowest PDA diameter was 7 mm, significantly 
larger, primarily due to age of the patients. 
Determinants of occluder are age & weight of the 
patient, size & morphology of the duct according 
to Krichenko classification8. The Krichenko type 
A (conical) ductus were present in 68% of our 
cases, that is in concordance to a report from 
Spain, where type A ducts were present in 64% of 
the cases5. We determined the size of duct on 
angio and echo with no problems. There are 
recent reports of using balloon sizing especially 

in adult patients9. In our study, there were few 
cases, when snare was used to track the exchange 
wire from aorta into PA across PDA as attempts 
from pulmonary artery were unsuccessful. In 
adults patients it is some time very difficult to 
cross the duct ante grade so one has to cross it 
from aorta and then snare it to for arteriovenous 
loop, as documented by other studies10. The 
overall incidence of major and minor 
complications reported by Brunetti etal was 2.2 % 
and 2.2% respectively3. In our small study there 
were no major or minor complications as was 
reported by Putra etal in their small study3. In 
adult patients, it’s very important to document 
pulmonary artery pressures & pulmonary 
vascular resistance before and after PDA device 
closure. Transcatheter PDA closure offers number 
of advantages over surgical PDA ligation / 
interruption including shorter hospital stay (as 
documented in our study of less than 24 hours), 
avoidance of mechanical ventilation, surgical 
scar. It is worth mentioning that in our study, all 
cases were done by our team of paediatric 
cardiologists with vast experience in trans-
catheter intervention in congenital & structural 
heart diseases 

CONCLUSION 

PDA device closure is a safe and effective 
percutaneous intervention in all age groups with 
high success rate and low complication rate 
especially in hands of skilled and experienced 
interventionist trained in Paediatric / congenital 
heart interventions.  

CONFLICT OF INTEREST 

This study has no conflict of interest to be 
declared by any author. 

REFERENCES 

1. Azhar AS, El-Azim AAA, Habib HS. Transcatheter closure of 

patent ductus arteriosus: Evaluating the effect of the learning 

curve on the outcome. Ann Pediatr Cardiol. 2009;2:36–40. 

2. Shafi NA, Singh GD, Smith TW, Rogers JH. Sizing of patent 

ductus arteriosus in adults for transcatheter closure using the 

balloon pull-through technique. Catheter Cardiovasc 

Interv. 2018;91:1159-63 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shafi%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=28944572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=28944572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=28944572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rogers%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=28944572
https://www.ncbi.nlm.nih.gov/pubmed/28944572
https://www.ncbi.nlm.nih.gov/pubmed/28944572


Patent Ductus Arteriosus Device  Pak Armed Forces Med J 2019; 69 (Suppl-1): SS134-S37 

S137 

3. P S, Jose J, George OK. Contemporary outcomes of 

percutaneous closure of patent ductus arteriosus in adolescents 

and adults. Indian Heart J. 2018;70:308-15 

4. Atiq M, Aslam N, Kazmi KA.  Transcatheter closure of small-to-

large patent ductus arteriosus with different devices: queries 

and challenges. J Invasive Cardiol.2007l;19:295-8. 

5. Parra-Bravo JR, Cruz-Ramírez A, Toxqui-Terán A, Juan-

Martínez E, Chávez-Fernández AA, Lazo-Cárdenas C etal. 

Transcatheter closure of patent ductus arteriosus using the 

Amplatzer duct occluder in children: initial and one-year results. 

Arch Cardiol Mex. 2009;79:114-20. 

6. Sivakumar K, Francis E, Krishnan P. Hijazi ZM, Lloyd TR, 

Beekman RH 3rd, Geggel RL. Safety and feasibility of 

transcatheter closure of large patent ductus arteriosus 

measuring >or=4 mm in patients weighing <or=6 kg. J Interv 

Cardiol. 2008;21:196-203 

7. Brunetti MA, Ringel R, Owada C, Coulson J, Jennings JM, Hoyer 

MH, Everett AD. Percutaneous closure of patent ductus 

arteriosus: a multiinstitutional registry comparing multiple 

devices. Catheter Cardiovasc Interv. 2010;76:696-702. 

8. Krichenko A, Benson LN, Burrows P, Möes CA, McLaughlin P, 

Freedom RM. Angiographic classification of the isolated, 

persistently patent ductus arteriosus and implications for 

percutaneous catheter occlusion. Am J Cardiol. 1989;63:877-80. 

9. Putra ST, Djer MM, Idris NS, Sastroasmoro S. 

Transcatheter Closure of Patent Ductus Arteriosus in 

Adolescents and Adults: A Case Series. Acta Med 

Indones. 2016;48:314-9 

10. Paç FA, Polat TB, Oflaz MB, Ballı S. Closure of patent ductus 

arteriosus with duct occluder device in adult patients: 

evaluation of the approaches to facilitate the procedure. 

Anadolu Kardiyol Derg. 2011;11:64-70 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=P%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29716712
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jose%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29716712
https://www.ncbi.nlm.nih.gov/pubmed/?term=George%20OK%5BAuthor%5D&cauthor=true&cauthor_uid=29716712
https://www.ncbi.nlm.nih.gov/pubmed/29716712
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putra%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=28143993
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djer%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=28143993
https://www.ncbi.nlm.nih.gov/pubmed/?term=Idris%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=28143993
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sastroasmoro%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28143993
https://www.ncbi.nlm.nih.gov/pubmed/28143993
https://www.ncbi.nlm.nih.gov/pubmed/28143993

