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Summary

Membranous ventricular septal defect (VSD) is a rare 
complication of surgical aortic valve replacement. We 
describe a complex case of iatrogenic VSD following 
surgical aortic valve replacement with a bioprosthetic 
aortic valve. VSD could be successfully closed using a 
retrograde approach.
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Introduction

Ventricular septal defect is a rare but well known com-
plication of surgical aortic valve replacement. When 
possible, percutaneous closure is the intervention of 
choice. Successful closure is challenging and depends 
on the anatomical location of the defect. We present a 
case of successful closure using the retrograde ap-
proach.

Case report

An 80-year-old women developed shortness of breath 
(NYHA III) shortly following aortic valve replacement 
(AVR) with a Carpentier Edwards biologic aortic pros-
thesis. In spite of optimal medical treatment, she re-
mained symptomatic and echocardiographic evalua-
tion revealed membranous ventricular septal defect 
(VSD) with a significant left-to-right shunt (fig. 1) and 
a Qp/Qs ratio of 2.1:1. She was considered at high risk 
for redo-surgical aortic valve replacement and was re-
ferred for percutaneous closure of this iatrogenic mem-
branous VSD.

The procedure was attempted under general an-
aesthesia with trans-oesophageal echocardiographic 

(TEE) and fluoroscopic guidance. A 
six Fr sheath was inserted in the 
right femoral vein (RFV) and in the 
left femoral artery. Intra-proce-
dural LV injection showed a signifi-
cant left-to-right shunt in the mem-
branous septum with a rather ver-

Figure 1
VSD visible below the aortic prosthesis.

tical orientation of the flow (fig. 2). A first attempt 
using the anterograde approach from the RFV and the 
right ventricle was  unsuccessful, the guide wire could 
not go through the VSD. The retrograde approach was 
chosen and a six Fr left Amplatzer guiding catheter 
was advanced in the LV via the left femoral artery. As 
a 0.035 inch (Terumo) guide wire could not be stabi-
lised in the VSD, thus a 0.014 inch angioplasty wire 
(Sion, Asahi,) was used to stabilise the guiding catheter 
and was advanced in the right ventricle through the 
VSD, then further into the left pulmonary artery (fig. 
2). A 0.035 inch wire (Terumo) followed the 0.014 inch 
guide wire and could be advanced in the left pulmonary 
artery (fig. 2). A six Fr lasso (En Snare, Merit Medical) 
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was inserted into the left pulmonary artery through 
the right femoral vein. The 0.035 wire was snared in 
the pulmonary artery and exteriorised from the RFV 
completing the arterial-venous loop (fig. 2). The seven 
Fr Amplatzer Torq sheath was advanced from the right 
femoral vein over the Terumo wire across the VSD and 
the aortic prosthetic valve. As the occluder could not be 
deployed in the left ventricle due to the position of the 
VSD, it had to be opened in the ascending aorta (fig. 3) 
and then pulled back across the prosthesis to be ap-
plied on the left side of the VSD. Then, the occluder 
could be delivered from the delivering sheath and took 
its final position through the VSD (fig. 3).

The patient developed a 2:1 Mobitz two A-V block 
in the hours following the procedure. A permanent 
DDD pacemaker was inserted. She was discharged 2 

days later with no significant residual shunt confirmed 
by TTE (fig. 4). At the 3 three month follow-up, the pa-
tient remained asymptomatic with no residual shunt 
or valve dysfunction as confirmed by CT scan and TTE 
(fig. 4).

Discussion

Ventricular septal defect is a rare complication of AVR. 
A left-to-right shunt can result in significant LV over-
load and symptoms of heart failure. Shunts <1.5 are 
 often well tolerated, although larger shunts need to be 
corrected. Closure is also needed to prevent endocardi-
tis, pulmonary hypertension, arrhythmias, and LV dys-
function. Surgery, for many years, has been considered 
as the gold-standard treatment but with a significant 

Figure 2
a: Angiographic aspect of the VSD (RV = right ventricle, LV = left ventricle).
b: AL 2 guiding catheter in the left ventricle and 0.014” guidewire in the pulmonary artery through the VSD.
c: Lasso in the pulmonary artery to snare the .035” Terumo wire

Figure 3
a: Delivery catheter across the VSD and the aortic prosthesis. The Terumo (arterio-venous loop) is still in place.
b: Delivery catheter across the VSD and the aortic prosthesis. The Terumo (arterio-venous loop) is still in place.
c: Final position of the VSD occluder.
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morbidity and mortality especially in patients with 
prior sternotomies [1]. Percutaneous VSD closure has 
been successfully used in pediatric patients in the 
1980s [2]. Only a few cases of VSD secondary to AVR 
have been reported in the literature, but were usually 
treated successfully using either an anterograde trans-
septal or retrograde approach [3–4]. Of course in pa-
tients with mechanical AVR, only the trans-septal ap-
proach could be used. In patients with a biological pros-
thesis, the retrograde approach seems to be the route of 
choice, since it is simpler to manipulate the catheters. 
The most challenging part of the intervention in our 
case was the deployment of the device. Due to the ana-
tomical location of the VSD, close to the aortic prosthe-
sis and being mainly vertical, the positioning of the 
 occluder in the LV before deployment in the VSD was 
impossible. Because of the position of the guiding 
sheath through the VSD, the distal disk had to be 
opened in the aortic prosthesis and then pulled back 
through the septum, with the risk of damage to the aor-
tic prosthesis. The proximal disc on the right side of the 
ventricular septum was released with a partially un-
deployed distal disc. The occluder took its final position 
only when it detached from the guiding sheath. This 
confirms that the final position of the occluder is al-
ways unpredictable until its final release. A movable 
core of the device would be beneficial to better predict 
final position of the device. Although the procedure can 
be performed with fluoroscopy only, the use of general 
anaesthesia and trans-oesophagal echocardigoraphy 

seems beneficial since it helps to localise the device and 
improves positioning.

Post AVR heart block occurs in up to 4%–6% [5] of 
the cases and requires pacemaker implantation. In our 
patient, the A-V block was not present after surgery 
but only following VSD closure. The mechanism is 
probably mechanical due to compression of the conduc-
tion pathways by the device. Percutaneous closure is a 
safe and effective treatment of iatrogenic VSD fol-
lowing AVR. Anterograde or retrograde approach 
should be chosen on case by case evaluation.
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Figure 4
a: Final TEE view showing a complete occlusion of the VSD.
b: CT scan three months after implantation showing the occluder still in the correct position without residual shunt.


