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Abstract

Device closure of patent ductus arteriosus (PDA) via femoral vein is the commonly used transcatheter closure procedure, which is safe and effective. The 
internal jugular vein is not a typical vascular access for the device closure of PDA. Interrupted Inferior Vena Cava (IVC) acts challenges for PDA device closure. 
We report a case in which a large PDA was closed with device using transjugular venous approach. The transjugular route for device closure of patent ductus 
arteriosus is a viable effective and safe alternative route to conventional femoral venous access when the later route cannot be achieved due to various reasons.

ABBREVIATIONS

PAH: Pulmonary Arterial Hypertension; PASP: Pulmonary 
Arterial Systolic Pressure; PDA: Patent Ductus Arteriosus; IVC: 
Inferior Vena Cava

INTRODUCTION

Device closure is an established method for treatment of 
PDA [1]. Mostly femoral venous access is used for the procedure. 
However, this route is not always possible due to obstruction 
or interruption of femoral vein or inferior vena cava. The other 
alternative means is transjugular route. There are only few case 
reports of transcatheter closure of PDA via internal jugular vein 
in children published in English medical literature. Patent ductus 
arteriosus is a common congenital heart defect accounting 
to 5-10% of all congenital heart diseases [2]. Trans-catheter 
occlusion of the PDA is nowadays considered to be a safe and 
effective method [3,4]. 

CASE REPORT

A four years and six months old girl with Down Syndrome 
weighing only 10 kg presented with a chief complaint of dry 
cough for 3 days. She had continuous murmur on clinical 
examination. An Echocardiographic examination revealed a large 

PDA (7.0 mm) with left to right shunt, severe PAH (PASP = 70 mm 
Hg), dilated left atrium (z- score + 4.60) and left ventricle (z-score 
+ 4.40) with left ventricle (z-score + 4.40) with preserved left 
ventricular and right ventricular function (LVEF=76.6%). An 
Electrocardiogram revealed sinus rhythm with left & right 
ventricular hypertrophy and borderline prolonged QT interval. 
Chest X–ray showed cardiomegaly. This large PDA with dilated 
left ventricle with severe pulmonary hypertension had to be 
closed as early as possible either surgically or with device to 
save her life. Parents opted for non-operative device closure. 
An aortogram via right femoral artery confirmed a large PDA (7 
mm) (Figure 1). Femoral venous access on both sides could not 
be achieved despite ultrasound guidance due probably to Down 
Syndrome related venous anomaly. Transjugular approach was 
therefore chosen for the implantation of the PDA device.

A Cook extra stiff wire and a 8F Amplatzer sheath were used 
to cross the defect and placed in the descending aorta (Figure 
2). A Life-tech PDA device (14/12) was deployed leading to the 
complete closure of the PDA (Figures 3,5). The procedure was 
performed under general anaesthesia and under Fluoroscopic 
screening and transthoracic Echocardiography guidance. Device 
was released from the delivery sheath checking that it was 
properly implanted (Figure 4). 
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Figure 1 Fluoroscopic image showing large PDA of 7mm.

Figure 4 Fluoroscopic image showing device being released from the delivery 
sheath.

Figure 5 Final check with aortogram showing complete closure of PDA with 
device.Figure 2 Fluoroscopic image showing delivery sheath introduced via right 

internal jugular vein and guide wire in descending aorta.

Figure 3 The aortogram via femoral artery checking the position of PDA device.

DISCUSSION

Femoral venous access for PDA device closure is considered 
as the standard vascular access procedure in pediatric and adult 
patients due to the low incidence of associated complications 
and easier manipulation of the device compared to other access 
routes. However, this may not always be possible if there is 
any interruption or obstruction in the route of femoral vein or 
inferior vena cava. In our case, the femoral venous access on 
both sides could not be achieved despite ultrasound guidance 
due probably to Down Syndrome related to venous anomaly. 
Irrespective of the symptomatic status, clinically audible PDAs 
are closed surgically or through videoscopic assisted minimally 
invasive technique or percutaneously using coils or devices [5-
10] (Figure 6 and Video 1). With the advent of Duct occluder, 
almost all the PDAs beyond neonatal period and early infancy 
are closed with the transcatheter technique [11]. The difficulties 
associated with the transjugular approach include placing a large 
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sheath in the jugular vein, directing the catheter through the 
defect, manipulating to cross the defect, and placing a catheter 
or guide wire in the descending thoracic aorta. Percutaneous 
closure of the patent ductus arteriosus (PDA), in patients with 
interrupted inferior vena cava poses a technical challenge [12]. 
In our case, there was no undue difficulty or complication bigger 
size PDA device (14/12), had to be used. The ECHO done just 
before discharge from hospital showed the device in situ with 
complete closure of the PDA. The PASP came down from 70.0 

mmHg to 45.0 mmHg. His case report shows the usefulness of the 
internal jugular vein as an alternative route for device closure of 
PDA in patients when femoral venous access is not possible. 

CONCLUSION

The transjugular route for device closure of patent ductus 
arteriosus is a viable effective and safe alternative route to 
conventional femoral venous access when the later route cannot 
be achieved due to various reasons.
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Figure 6 Video clip of PDA Device closure through jugular vein.

Video 1 pda closure priyashori video.
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