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Case Report

ABSTRACT
Reinterventions for surgery complications in adult patients with complex congenital heart 
disease are often difficult and have a high operative risk. If anatomically possible, a 
percutaneous approach is an alternative to surgery. We report the case of a 36 year-old patient 
who underwent surgery for a double outlet right ventricle with transposition of the great arteries 
and pulmonary stenosis. On the days following the surgery, the patient was hemodynamically 
unstable due to a stenosis of the intraventricular Dacron conduit between the left ventricle 
and the aorta. Because of the fragility of the patient, additional surgery was not possible and 
a percutaneous approach was preferred. A Cheatham Platinum stent mounted on a balloon-
in-balloon catheter was implanted with success in the stenotic intraventricular Dacron conduit. 
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INTRODUCTION

A double outlet right ventricle (DORV) 
is a type of  ventriculoarterial connection 
in which both great vessels arise entirely 
or predominantly from the right ventricle 
and the only outlet from the left ventricle 
is a ventricle septal defect (VSD).[1] The 
relationship between the VSD and the great 
vessels considerably affects the choice of  
surgical technique. When possible, surgery 
consists of  a biventricular repair with the 
construction of  a channel between the 
left ventricle and the aorta performed in 
childhood.[2] This is easily realized when the 
VSD is subaortic but more complex when 
the VSD is far from the aorta.[3] 

CASE REPORT

A 36-year-old Bulgarian male presented with 
a DORV with transposition of  the great 
arteries (TGA) and pulmonary stenosis (PS). 
His cardiopathy had not been completely 
corrected by surgery, but he underwent 
surgery for endocarditis at 12 years of  
age, which consisted of  cleansing of  the 

pulmonary vegetations, a commissurotomy 
of  the PS, and an atrial septectomy. He was 
admitted to our cardiology unit for New 
York Heart Association (NYHA) class IV 
heart failure and chronic desaturation. The 
echocardiography showed a hypokinetic 
dominant right ventricle, transposed 
great arteries both arising from the right 
ventricle, a stenotic pulmonary valve with 
a peak gradient of  50 mmHg, a very large 
noncommitted VSD, and an atrial septal 
defect. Despite optimal medical treatment, 
the patient remained in NYHA class III and 
it was decided that surgical correction was 
necessary. Due to the noncommitted VSD, 
the surgeon had to use a Dacron conduit 
(Gelweave caliber, 26 mm) to connect the 
left ventricle to the aortic valve through 
the right ventricle. The implantation of  the 
conduit was particularly difficult because of  
the crossing of  the tricuspid subvalvular 
apparatus. A composite conduit with 
pulmonary homograft was used to connect 
the right ventricle to the pulmonary artery. 
The atrial defect was closed with a Gore-
Tex patch. 
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On the days following the surgery, the patient was 
hemodynamically unstable and had to remain on 
mechanical ventilation. Transesophageal echocardiography 
showed the presence of  a residual VSD near the junction 
of  the intraventricular conduit and an acceleration of  flow 
into the Dacron conduit. At that time, it was difficult to 
determine if  the instability was due to the left to right 
shunt or the obstruction. To gain a better understanding, 
catheterization was necessary. A left ventriculography 
was performed with a graduated pigtail catheter 5Fr 
(Cook Medical, Indiana, USA) and it confirmed a shunt 
was present through the VSD. Moreover, the measured 
hemodynamic gradient into the Dacron conduit between 
the left ventricle and the aorta was 100 mmHg due 
to a kinking of  the conduit (Figure 1). Therefore, our 
hypothesis was that the obstruction in the conduit was 
responsible for an increase in the shunt through the 
residual VSD, and this led to low systemic flow.

After a discussion with the cardiac surgery team, it was 
decided that the patient was too unstable to undergo a risky 
and complex new surgery. We chose to treat the stenotic 
conduit using a percutaneous approach with a non-covered 
Cheatham Platinum (CP) stent directly after the diagnostic 
procedure. The length of  the conduit was measured with 
the graduated pigtail as 45 mm. An Amplatzer torqvue 
delivery sheath 12 Fr (Saint Jude Medical, Saint Paul, USA) 
was placed in the right femoral artery and an Amplatz super 
stiff  wire (Boston Scientific, Natick, USA) was positioned 
in the left ventricle through the Dacron conduit. We 
mounted the 45 mm CP stent on a balloon-in-balloon (BIB) 
catheter (NuMED company, Hopkinton, NY) with a 24 
mm diameter. The CP stent was placed under angiographic 
control; the inner balloon was inflated at 3 atmospheres; 
then, the outer balloon was inflated at 2 atmospheres with 
a good expansion of  the CP stent (Figures 2-4). After the 
stent placement, a contrast injection in the left ventricle 
showed a decrease of  the shunt through the residual VSD 
and the gradient in the conduit was reduced to 35 mmHg. 
Shortly after the procedure, the patient gradually improved 
and was removed from ventilation after 7 days. 

DISCUSSION

We report the case of  a patient who underwent surgery as an 
adult for a DORV with TGA and PS. The immediate post-
operative period of  this patient was marked by low systemic 
flow. The transesophageal echocardiography suggested a 
residual VSD and a gradient in the conduit between the 
aorta and the left ventricle. We performed catheterization 
and discovered a kinking of  the intraventricular conduit, 
which was responsible for the low systemic flow due to 
the obstruction, and an increased shunt through a small 
residual VSD.

Because of  the noncommitted VSD, the connection 
between the VSD and the aortic valve must be achieved 
using an intracardiac conduit instead of  a patch (known 
as Kawashima intraventricular rerouting).[4,5] Our patient 
was too fragile to undergo a new surgery and we thought 
the stenotic conduit could be easily accessed using a 
percutaneous approach. The intervention occurred directly 
after the diagnostic catheterization. The presence of  the 
Dacron conduit allowed us to treat the obstruction with a 
CP stent mounted on a BIB catheter, which is composed 

Figure 1: The kinked intraventricular Dacron conduit

Figure 2: Implantation of the Cheatham Platinum stent under angiographic control
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of  an inner and an outer balloon. The inner balloon is 
inflated first and allows stabilization of  the stent in difficult 
anatomical or hemodynamical situations. The inflation 
of  the outer balloon leads to the final expansion of  the 
CP stent. The CP stents are generally used to treat native 
or postoperative aorta coarctation in older children and 
young adults.[6,7] The use of  CP stents in other congenital 
heart diseases has been described, but not frequently. A CP 
stent was used to expand a cavopulmonary conduit and to 
treat a supra-PS after arterial switch intervention.[8] To our 
knowledge, this is the first published case where a CP stent 
was implanted in an intraventricular conduit between the 
left ventricle and the aorta after surgery for DORV.
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Figure 3: First the inner balloon was inflated (a); then, the outer balloon was inflated with good expansion of the Cheatham Platinum stent (b)

Figure 4: Angiographic control of the expanded Cheatham Platinum stent in the 
Dacron conduit
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Figure 3: First the inner balloon was inflated (a); then, the outer balloon was inflated with good expansion of the Cheatham Platinum stent (b)
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