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Introduction
Interrupted IVC is a rare anomaly with an incidence of 1 in 

5000 cases [5]. It has a strong association with polysplenia (86%). 
As a rule, it is generally associated with situs abnormalities and 
complex congenital heart defects. Although PDA device closure in 
an interrupted IVC is technically difficult, procedure done through 
internal jugular, femoral vein and retrograde trans arterial 
approach had been reported [1-3]. We describe a novel case in 
which we did PDA device closure in a five-year-old girl with situs 
inversus Dextrocardia interrupted IVC with Azygous continuation 
through trans jugular approach.

Case Report
Five-year-old girl weighing 11 kg presented with a history 

of incidental murmur detected during an upper respiratory 
tract infection episode. On examination she had failure to thrive, 
Dextrocardia, Left Ventricular (LV) apex, normal heart sounds 
and a grade 4/6 continuous murmur in the right infraclavicular 
area. Her 12 lead Electrocardiogram (ECG) revealed inverted p 
wave in lead 1 and sinus rhythm with evidence of Left Ventricular 
enlargement. Chest X-ray showed Dextrocardia, cardiothoracic 
ratio of 0.65 and plethoric lung fields. Transthoracic 2D  

 
echocardiography confirmed a moderate PDA measuring 4 
mm at its narrowest point with evidence of LA and LV volume 
overload. Doppler revealed continuous flow across the PDA with 
peak systolic gradient of 91 mmHg and end diastolic gradient 
of 24mmHg.She had interrupted IVC on Echocardiography. Her 
ultrasound abdomen revealed mirror image displacement of the 
viscera with a single spleen on the right side. It was decided to 
take her for percutaneous closure of PDA after delineating the 
anatomy.

Procedure

Figure 1: Contrast injection in the inferior vena cava showing 
azygous continuation from an interrupted inferior vena cava.
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After obtaining parental consent patient was taken for device 
closure. Right femoral vein, artery and left internal jugular vein 
were cannulated with 5Fr, 4Fr and 5 Fr sheaths respectively. 
Right heart catheterization showed IVC interruption with 
azygous continuation into left Superior Vena Cava (SVC) (Figure 
1). Hemodynamic data revealed systemic arterial pressure 
of 130/50/80 mmHg and Pulmonary Artery (PA) pressure 
of 60/30/40 mmHg (moderate pulmonary hypertension). 
Descending aortogram was done in Right Axial Oblique (RAO) 90 
and Left Axial Oblique (LAO) 30. It revealed a conical PDA filling 
the pulmonary artery (Figure 2A & 2B) with minimal diameter 
of 4.3 mm at the Pulmonary Artery (PA) end and 11.5mm at the 
aortic ampulla. 5F multipurpose catheter was crossed in to the 
descending aorta over straight tip 0.032” Terumo wire (Terumo, 
Tokyo Japan). Terumo wire was then exchanged with extra stiff 
Amplatzer wire. 7F unbraided Cook sheath was then passed over 
the Amplatzer wire in to the descending Aorta (Figure 3). While 
negotiating cook sheath in to the PDA, maneuvering was difficult 
as compared to femoral approach. 0806 Amplatzer duct Occluder 
I (ADO I) was loaded on a 6F loading sheath and the device 
was deployed in LAO 30 view (Figure 4). Check angiogram post 
deployment showed device in place with no residual leak. 

Figure 2A & 2B: Descending aortogram in LAO 30 & RAO 90 
demonstrating Krichenko type A PDA.

Figure 3: Cook sheath with delivery system (Left Internal 
Jugular Vein to Descending aorta).

Figure 4: Device delivery in Frontal view.

Discussion
Percutaneous closure of Patent Ductus Arteriosus (PDA) 

through femoral vein approach is an established standard 
practice. Closure of a PDA in a patient with Inferior Vena Cava 
(IVC) interruption can be both technically demanding and 
challenging. Technical problems have been encountered often 
because of the failure of advancing the sheath and kinking at 
the acute angle of azygous and superior vena cava junction and 
the right ventricular outflow tract toward the pulmonary artery 
[1]. So femoral vein approach is extremely difficult, and many a 
times proves as a futile exercise. Although PDA device closure in 
an interrupted IVC is technically difficult, procedure done through 
internal jugular, femoral vein and retrograde trans arterial 
approach had been reported [1-3]. In our case we preferred 
LIJV approach for a 5-year-old girl referred to us with diagnosis 
of Moderate PDA, Dextrocardia and Interrupted IVC. PDA was 
profiled angiographically and 0806 size Amplatzer duct Occluder 
I deployed for 4.3 mm PDA. Procedure went uneventfully and 
there was no post procedure complication. Patient was discharged 
successfully and on regular follow-up with us.

Previously Sivakumar and Francis reported having closed a 
duct through retrograde approach from the aorta with a reversed 
device position, that is, the aortic disc facing the pulmonary artery 
and the tubular end facing the aorta [2]. Koh and co-workers used 
the transarterial approach but with an ADO II device, which has 
discs on both sides [6]. Our technique was similar to Akhtar and 
co-workers reported closure of a patent arterial duct through a 
right internal jugular vein approach in a patient with interrupted 
inferior caval vein and blood flow directed to a hepatic venous 
plexus [1].

Though there are case reported of PDA closure in anomalous 
inferior vena cava, this case was unique in the presence of 
Dextrocardia, mirror image anatomy and interrupted IVC. It 
was challenging because of the mirror image anatomy and the 
complexity of the curve which the delivery sheath had to take. We 
conclude that in cases of PDA with interrupted IVC and complex 
anatomy, IJV approach can be successfully used. To the best of 
our knowledge PDA device closure through internal jugular vein 
approach in such a complex anatomy had never been reported.
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