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Abstract

Surgical residual ventricular septal deect (VSD) may 
lead to pulmonary hyperflow and edema in a small pa-
tient. Reoperation to address the residual defect car-
ries high mortality, as this type of VSD may be difficult 
to solve and the patient is usually in congestive heart 
failure. Transcatheter closure becomes then an attrac-
tive approach.

We report a case in a small haemodynamically unstable 
patient with a residual apical VSD by transcatheter clo-
sure. TTE showed the VSD like a tunnel. A Cera®Lifetch 
PDA device was chosen to occlude it. The procedure 
was carried out without arterial puncture and guided 
by TTE, forming a veno-venous loop from right femoral 
to right jugular veins. The patient was discharged 15 
days after procedure and at 6 months follow-up contin-
ues to be haemodynamically compensated.
Copyright © 2018 Science International Corp.
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close a muscular VSD with the jugular venous access. 
International standards recommend weights over 10 
kg for this procedure. However, Zatner and collabo-
rators reported in 2014 endovascular VSD closure in 
patients less than 5 kg. They had even attempted clo-
sure in a 2.2 kg baby [2]. At the same time, described 
the veno-venous loop with the inferior cava vein.

Case report

We report a 6 months-old male patient weigh-
ing 6.1 kg who had undergone surgical closure of 
multiple muscular VSDs at 2 months of age. After 
surgery, the patient was haemodynamically un-
stable because of pulmonary edema and conges-
tive heart failure requiring noninvasive ventilation. 
Transthoracic echocardiography (TTE) showed a re-
sidual apical VSD. It resembled a tunnel, measuring 
6.5 mm at the entrance and 4.9 mm in the mid-por-
tion. Its length was 6 mm with a significant QP/QS. 
TTE also revealed a patent foramen ovale.

The planned strategy was percutaneous closure 
guided by TTE using a veno-venous loop to avoid arterial 
puncture and decreasing the dose of contrast injected. 
At catheterization lab, the hemodynamic data 
showed moderate pulmonary hypertension and se-
vere left to right shunt.

Is it Possible to Close a VSD in a Small Critically 
Ill Patient Without Artery Puncture Using a Cera® 
PDA Device?
Jesus Damsky Barbosa, MD*, Jorge Elbio Gómez, MD*, José Luis Alonso, MD*, Judith Ackerman, 
MD*, Roxana Chiabrando, MD
Department of Cardiology, Franchín Institution, Buenos Aires, Argentina

Introduction

In 1988, James Lock first described percutane-
ous ventricular septal defect (VSD) closure [1]. In his 
publication, he described the arterio-venous loop to 
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TTE confirmed dimensions of the VSD (Figure 1). It 
also showed the absence of an adequate inferior rim 
to support the device.

Selection of the most appropriate device was 
based on TTE images and measurements. As the VSD 
was apical and resembled a tunnel, we decided to 
close it with a patent ductus arteriosus (PDA) Cer-
a®Lifetech device occluder. The device selection was 
around twice the diameter of the VSD.

The procedure was carried out using right 
femoral vein and right jugular vein punctures. 
Through the femoral venous access a 3.5 JR catheter 

was advanced, crossing the patent foramen ovale and 
by anterograde approach through the mitral valve, a 
left ventricular angiogram was performed in 40° left 
anterior oblique and 20° cranial. The apical muscular 
VSD was found (Figure 2).

The VSD was crossed with the catheter and the 
tricuspid valve. A 0.032” Terumo guide wire was po-
sitioned in the inferior vena cava. A 20 mm snare (Se-
Qure TM Snare System®Lifetech) was used to retrieve 
the guide wire from the jugular vein establishing a 
veno-venous loop (Figure 3).

A 7 fr sheath was advanced over the wire from the 
jugular vein and positioned in the left ventricle.

A 10/8 mm Cera® PDA device was advanced until 
opening the disk on the left ventricular side of the 
septum. Finally, the device was totally deployed, but 
not released. An angiogram was performed to assess 
device position. Once positioned was confirmed to 
be good, the device was released (Figure 4).

In the immediate post-closure assessment, a mini-
mal residual shunt remained (Figure 5 A, B).

After the procedure, the patient recovered for 24 
hours. Chest x-ray the following day revealed a de-
crease in the size of the cardiac silhouette. TTE re-
vealed a minimal residual shunt. The patient was dis-
charged home 15 days after the procedure in excellent  
condition. At the 6 months follow-up, the patient’s 
weight doubled, the device was correctly positioned 
with a minimal residual shunt by TTE.

Figure 1. TTE: color-flowmapping: apical view, 4 chambers. The-
arrow shows the apical VSD. Diameter: 6 mm.

Figure 2. Angiogram was done in LV in 4 chambers where we can see the VSD like a tunnel.
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must be closed to avoid left ventricular volume over-
load, ventricular dilatation, dysfunction, arrhythmias, 
aortic regurgitation, pulmonary arterial hypertension 
and/or endocarditis. Reoperation is associated with 
increased morbidity and mortality. In our case, the 
residual VSD was apical and would have been very 
difficult for surgical approach.

Percutaneous closure is an attractive alternative 
approach, as it can avoid redo sternotomy and need 
for a second run of cardiopulmonary bypass and aor-

Discussion 

While surgery is the gold standard for VSD closure, 
in the context of multiple muscular and apical VSDs 
the risk of residual defects is high. VSD’s account for 5 
to 25% of all cases of congenital heart disease [3, 4]. 
A residual shunt after VSD closure may lead to pul-
monary overflow, left atrial and left ventricular dilata-
tion and congestive heart failure. Therefore, this kind 
of residual VSDs (hemodynamically significant ones) 

Figure 3.  Venous-venous loop between femoral vein and 
jugular vein. Figure 4. Immediate period: the image shows the device in good 

position with residual shunt.

Figure 5. Panel A. TTE, 2D, apical 4-chamber view, the arrow shows the device correctly positioned. Panel B. TTE, color-flow mapping, 
apical 4-chamber view, the arrow shows a minimal residual shunt. 
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Conclusions 

Percutaneous closure of an apical residual VSD ap-
peared to be safe and effective alternative approach 
in a small patient. The patent foramen ovale allowed 
us to carry out a veno-venous loop avoiding arterial 
puncture. TTE images were good to guide the proce-
dure. Finally, the use of a PDA device was good for the 
kind of VSD that this patient had.
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tic cross-clamping in a critically ill patient. Although 
low patient’s weight can be challenging for percu-
taneous closure of such defects, the procedure has 
been done in patients less than 10 kg using only ve-
nous approach, avoiding arterial puncture [2].

Presence of foramen ovale facilitated access 
to the left ventricule and crossing the VSD with 
eventual snaring from the juguilar vein forming a 
venovenous loop.

The use of TTE to assess the VSD and guide closure 
steps was of paramount importance. It allowed us 
continuous assessment during various steps of clo-
sure and in assessment of final device position and 
shunt closure.

The use of a PDA device was also helpful since it 
has a retention disk in left side, a stenting force on the 
walls of the tunnel and absence of a right disk. Finally, 
a 7fr sheath was used which was well accommodated 
in the jugular vein without any vascular injury.
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