
ihttps://tgkdc.dergisi.org

Case Report / Olgu Sunumu

Turkish Journal of Thoracic and Cardiovascular Surgery 2026;34(x):i-iv

Hicran Gül Emral1, Sezen Ugan Atik1, Selman Gökalp1, Tanıdır İbrahim Cansaran2, Alper Güzeltaş1

An unusual application of percutaneous pulmonary valve implantation in 
congenitally corrected transposition of great arteries

Büyük arterlerin konjenital olarak düzeltilmiş transpozisyonunda perkütan pulmoner kapak 
implantasyonun sıra dışı bir uygulaması
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Percutaneous pulmonary valve implantation 
was developed as a non-surgical treatment for 
patients with right ventricular outflow tract (RVOT) 
dysfunction.[1] The primary goal of percutaneous 
pulmonary valve implantation is to reduce the 
number of open-heart surgeries required over a 
patient̓s lifetime. While the procedure is most 
performed in patients who have undergone tetralogy 
of Fallot surgery, it can serve as a salvage option for 
all pathologies related to RVOT dysfunction.

Congenitally cor rected transposition 
of the great arteries is a rare congenital heart 
disease characterized by atrioventricular and 

ventriculoarterial discordance. Despite the double 
switch operation becoming the treatment of choice 
in recent years, cases of physiological repair in the 
adult age group are also encountered. Managing this 
patient group with a systemic right ventricle remains 
challenging. In this article, we present our treatment 
strategy for a symptomatic patient with subpulmonic 
morphological left ventricular dysfunction due to 
conduit stenosis.

CASE REPORT
A 19-year-old male patient diagnosed with 

congenitally corrected transposition of great arteries 
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ÖZ
Perkütan pulmoner kapak implantasyonu, sağ ventrikül çıkış 
yolu disfonksiyonu olan hastalar için cerrahi dışı bir seçenektir. 
Konjenital olarak düzeltilmiş büyük arter transpozisyonu, 
atriyoventriküler ve ventriküloarteriyel uyumsuzluk ile 
karakterize nadir bir konjenital kalp hastalığıdır. Bu duruma 
sahip hastaların uzun dönem takibi ve yönetimi önemli zorluklar 
yaratabilir. Bu makalede, fizyolojik olarak onarılmış konjenital 
olarak düzeltilmiş büyük arter transpozisyonu bulunan 19 
yaşındaki bir hastada başarılı şekilde gerçekleştirilen perkütan 
pulmoner kapak implantasyonu sunuldu.
Anahtar sözcükler: Kardiyak kataterizasyon, düzeltilmiş büyük arter 
transpozisyonu, perkütan pulmoner kapak implantasyonu, sistemik sağ 
ventrikül.

ABSTRACT
Percutaneous pulmonary valve implantation has emerged as 
a non-surgical intervention for patients with right ventricular 
outflow tract dysfunction. Congenitally corrected transposition 
of the great arteries is a rare form of congenital heart disease 
characterized by atrioventricular and ventriculoarterial 
discordance. The long-term follow-up and management of 
patients with this condition can pose significant challenges. In 
this article, we present the successful percutaneous pulmonary 
valve implantation in a 19-year-old patient with physiologically 
repaired congenitally corrected transposition of the great arteries.
Keywords: Cardiac catheterization, corrected transposition of great 
arteries, percutaneous pulmonary valve implantation, systemic right 
ventricle.
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was referred to our clinic with complaints of 
exertional dyspnea and fatigue. He underwent two 
central aortopulmonary shunt operations at the ages 
of 22 days and three years, respectively. At the age 
of five, he underwent physiological (conventional) 
repair, which involved ventricular septal defect 
closure and implantation of a morphological left 
ventricle to pulmonary artery conduit (18-mm 
Contegra®, Medtronic Inc., MN, USA). However, 
conduit stenosis developed shortly after the last 
operation, leading to three balloon angioplasties for 
conduit stenosis.

During the last cardiac catheterization three 
years ago, balloon valvuloplasty was performed 
using a 16×40 mm Z-Med II™ (Braun Interventional 
Systems Inc., Bethlehem, PA, USA) balloon, resulting 
in a decrease in morphological left ventricular 
pressure from 140 mmHg to 85 mmHg. Recent 
echocardiography revealed conduit stenosis with a 

100-mmHg gradient, free pulmonary regurgitation, 
mild-to-moderate atrioventricular valve regurgitation 
and a slightly decreased left ventricular function 
(ejection fraction [EF]: 55 to 60%) (Figure 1a). 
Cardiac magnetic resonance imaging (MRI) showed 
a dilated subpulmonic left ventricle (165 mL) 
with slight ventricular dysfunction (Figure 1b). 
Consequently, the decision was made to perform 
percutaneous pulmonary valve implantation to 
relieve the stenosis in front of the subpulmonic left 
ventricle.

The main pulmonary artery measured 7.8 mm 
in the narrowest part. The pressure measurements 
before the procedure showed values of 
84/4-10 mmHg in the morphological left ventricle, 
23/9 mmHg (mean: 15) in the pulmonary artery, 
and 99/67 mmHg (mean: 78) in the aorta. Balloon 
dilatation was carried out using an 18×40 mm 
Z-Med-II™ balloon. Subsequently, a 45-mm coated 

Figure 1. (a) Echocardiography shows a slightly decreased left ventricular function. (b) Cardiac MRI shows a dilated 
subpulmonic let ventricle. (c) Cardiac catheterization shows a 18 mm Melody valve which was implanted into the presented 
zone. (d) Cardiac MRI shows a decrease in morphologic left ventricular volume and an increase in ejection fraction.
MRI: Magnetic resonance imaging.
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CP Stent™ (Numed, NY, USA) loaded on an 18×40 
mm Z-Med-II™ balloon was implanted in the main 
pulmonary artery. The 18-mm Melody™ valve 
(Medtronic, MN, USA) was, then, implanted into 
the presented zone (Figure 1c). After the procedure, 
the pressure measurements were as follows: in the 
morphological left ventricle, 65/0-8 mmHg; in the 
pulmonary artery, 23/9 mmHg (mean 15 mmHg); 
and in the aorta, 116/72 mmHg (mean 86 mmHg). 
One-year post-procedure, echocardiography 
revealed a 45-mmHg pressure gradient between the 
morphological left ventricle and Melody™ valve 
without pulmonary regurgitation. Cardiac MRI 
showed a decrease in morphological left ventricular 
volume and an increase in EF (Figure 1d). His 
latest echocardiography showed a decrease in 
atrioventricular valve insufficiency, and he now has 
mild regurgitation. The patient's New York Heart 
Association (NYHA) classification improved from 
Class 3 to 2 after three-year follow-up. Written 
informed consent was obtained from the patient.

DISCUSSION
Percutaneous pulmonary valve implantation 

has become a standard procedure in many 
centers, offering an effective treatment for 
RVOT dysfunction in patients with repaired 
congenital heart disease.[1,2] However, the application 
of percutaneous pulmonary valve implantation in 
the left ventricular outflow tract of patients with 
congenitally corrected transposition of the great 
arteries is relatively rare. In this case report, we 
aim to share our experience with percutaneous 
pulmonary valve implantation in an adult patient 
with congenitally corrected transposition of the great 
arteries who previously underwent physiological 
repair.

It is commonly considered that stenosis in the 
left ventricular outflow tract helps preserve the 
function of the systemic right ventricle in patients 
with physiologically repaired congenitally corrected 
transposition of the great arteries. Conversely, in 
patients with congenitally corrected transposition 
of the great arteries and a left ventricle unprepared 
to function as the systemic ventricle, placing a band 
on the pulmonary artery is utilized to increase the 
afterload of the morphological left ventricle. This 
exposure to near-systemic pressure results in an 
increase in the left ventricle's posterior wall thickness 
and a reduction in right ventricle sphericity, leading 
to an improvement in the geometry of the right 
ventricle before anatomical correction.[3,4] Several 
case series in the current literature have demonstrated 

that pulmonary artery banding stabilizes systemic 
atrioventricular valve regurgitation and enhances 
systemic ventricular function.[4,5] However, the 
subpulmonic left ventricle, which has been working 
against this stenosis for many years, becomes dilated, 
and its contraction decreases.

Predicting the effects of complete correction 
of left ventricular outflow tract stenosis on right 
ventricular functions in this patient group is 
extremely challenging. Therefore, we concluded that 
valve replacement in our patient, leaving some 
residual stenosis, was the most appropriate solution. 
Indeed, it is worth noting that we intentionally 
created controlled pulmonary stenosis by selecting a 
small valve, despite the possibility of fitting a larger 
valve. In the patient's follow-up, we observed that our 
prediction was accurate, and the patient's complaints 
completely regressed.

In conclusion, based on our experience, we 
suggest that, considering the patient's systemic 
morphological right ventricle, maintaining mild-
to-moderate stenosis in the main pulmonary 
artery for the banding effect is the most suitable 
solution for a failing subpulmonic left ventricle in 
congenitally corrected transposition of the great 
arteries. To the best of our knowledge, this is the 
first case describing percutaneous pulmonary valve 
implantation in a physiologically repaired patient 
with congenitally corrected transposition of the 
great arteries.
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