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Objective – The aim of the paper is to present a rare and complex congenital heart defect (CHD), congenitally corrected transposition of the great arteries of the heart (ccTGA) with associated anomalies, including ventricular septal defect (VSD), valvular and
subvalvular pulmonary stenosis, dysplasia of the tricuspid valve, and atrial septal defect (ASD) with first-degree atrioventricular
block, which was diagnosed, monitored and successfully treated with heart surgery in an infant. Case Report – A female infant
was born with 3350 grams in weight, 50 cm in length, oxygen saturation of 98%, and heart rate of 170 beats per minute. The
antenatal and perinatal period was normal. CHD was verified by ultrasound at the age of 3 days. Angiotensin-converting-enzyme
inhibitors (ACE inhibitors) and diuretics were introduced in therapy after one month. Cardiac surgery (Senning-Rastelli procedure with placement of an 18-mm Contegra conduit) was performed at the age of 9 months. After the operation, the infant was
stable on therapy with diuretics, antiaggregants, beta blockers, and antianemic therapy with vitamin D in prophylaxis. Conclusion – ccTGA with associated anomalies is a rare, life-threatening, congenital heart disease. After birth it demands correct diagnosis, adequate follow-up, and cardiac surgery in infancy.
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Introduction
Modern pediatric cardiology mostly deals with congenital heart defects (CHD) which comprise one
quarter of all congenital anomalies (1-3). CHDs
are divided into anomalies with a left-right shunt
or right-left shunt, obstructive anomalies and complex anomalies (1-3). Complex anomalies account
for 20% of all CHDs and they are very difficult
to diagnose, demanding in terms of follow-up, and
risky for surgical treatment (palliation, radical surgeries, hybrid surgeries and anatomical and physiological correction) (4). The incidence of CHDs
is around 1% (1.2% to 1.4%) Congenitally corrected transposition of the great arteries (ccTGA) is
a
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a CHD which comprises less than 1% of all CHDs,
and ccTGA with associated anomalies is even more
rare (5). Although simple ccTGA might be asymptomatic up to the sixth decade of life, complex
ccTGA can be a life-threatening CHD, requiring
surgical treatment in infancy. The aim of this paper
is to present a treatment approach to a rare CHD
(ccTGA), with the following associated anomalies:
a wide outlet ventricular septal defect (VSD), valvular and subvalvular pulmonary stenosis, dysplasia of the tricuspid valve, atrial septal defect (ASD),
and atrioventricular (AV) block.

Case Report
A female infant was born with 3350 grams in
weight, 50 cm in length, oxygen saturation of 98%,
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and heart rate of 170 beats per minute. The antenatal and perinatal period was normal. Family history was unremarkable. CHD was discovered upon
ultrasound at the age of 3 days. Angiotensin-converting-enzyme inhibitors (ACE inhibitors) and diuretics were introduced in therapy after one month.
During the follow-up, the infant failed to thrive,
and was periodically tachydispnoic, with relatively
frequent respiratory difficulties and upper respiratory tract infections. Due to technical reasons, the
infant could not undergo surgical correction in Sarajevo, so at the age of 9 months, she was transferred
to Istanbul, Turkey, where the surgical procedure
was performed. At the time of transport, her body
weight was 5510 grams, pulse 160-186 beats per
minute, and oxygen saturation 92 to 96 %. Ictus inconspicuous, without thrill, heart action rhythmic,
clear tones with systolic murmur over the mesocardium III/VI. Hepatomegaly was not verified. Electrocardiogram showed sinus rhythm with frequency
about 150 beats per minute, left axis deviation, with
incomplete right bundle branch block. There was
a bidirectional low-velocity flow through the VSD,
and a pressure gradient of 90 mmHg across the
pulmonary artery. There was a 3-mm wide ostium
secundum ASD and mild dysplasia of the tricuspid
valve, but without significant tricuspid regurgitation. The Senning-Rastelli procedure using an 18mm Contegra conduit (Contegra, Medtronic, Inc.,
Minneapolis) was performed. The left atrial appendage was used to form a new interatrial septum,
with closure of the wide VSD with a Dacron patch,
by making an intracardiac tunnel between the left
ventricle and the aorta. An artificial valve conduit
was inserted between the right ventricle and the
pulmonary artery (to resolve pulmonary stenosis).
The child was transferred to the intensive care unit
in a stable hemodynamic state. Sinus rhythm was
established on the first postoperative day, and the
child was extubated on the second postoperative
day. After two days, the infant was transferred to
the Department of Cardiology, and on the tenth
day she was discharged home. After the operation,
the infant was stable on therapy with diuretics, antiaggregants, beta blockers, and antianemic therapy. After four to six weeks, therapy was withdrawn

except for the antiplatelet drug (acetylsalicylic acid
at a dose of 3-5 mg/kg of body weight).

Discussion
Although it can be detected earlier, it would be optimal to do fetal echocardiography at the time of 20
weeks’ pregnancy (5, 6, 7). Suspicion of a complex
CHD is likely to enable better preparation for more
adequate neonatal care, and postnatal follow-up.
The Senning and Rastelli procedure was performed
for the first time in Turkey on this patient. In the
United States of America surgery for this type of
anomaly has been performed at the Children’s Medical Center, Dallas, where in 19 surgically corrected
patients, 7 had associated VSD and pulmonary stenosis (8). The results of treatment were quite good,
taking into account the complexity of the disease
(mortality of 5% and an implanted pacemaker in
26% of patients with relatively good biventricular
function) (8). In a ccTGA with VSD and severe
pulmonary stenosis, it is also possible to perform
a double switch procedure in which, instead of the
arterial switch, a Rastelli procedure is performed,
along with atrial switch Senning. These types of operations are performed after the 6th month of life
(7, 8). In the present report, the infant did not have
tricuspid regurgitation postoperatively. Tricuspid
regurgitation begins to develop most frequently in
the second decade of life, and hemodynamic overload usually happens in the third decade of life (8).
According to Boston Children’s Hospital, survival,
without the need for right ventricular surgery, ranges from 84%, 75%, 68%, 61% in the period from
the first, fifth, tenth and fifteenth year of life (9).
There was no need for right ventricular surgery in
43% of patients for 15 years of life (9). Graham et
al. found that earlier surgical management of these
patients, before ventricular dysfunction becomes
prominent, should be incorporated into management in an attempt to improve long-term outcome
(10). It is likely that in the case of progressive tricuspid insufficiency, replacement of the tricuspid
valve will probably be indicated, and the time of
decision will depend on the function of the right
ventricle. Right ventricular function is one of the
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most important predictor parameters for morbidity
and mortality in patients who undergo early cardiac
surgery for a complex CHD (8, 10, 11). Probably
the defect should have been surgically corrected
earlier due to the low body weight and the size of
the VSD, and the flow through the VSD. The good
side of the CHD was probably the existing valvular and subvalvular stenosis that acted protectively
against pulmonary hypertension development. On
the one hand, the hemodynamics of the ccTGA,
and on the other hand, the wide VSD with the leftright shunt across it, and inverse chambers with the
pulmonary artery obstruction did not give the possibility of any other choice. It is possible that beta
blockers should have been introduced to therapy in
the preoperative period, although arrhythmias were
not recorded. The main advantage of the combined
Rastelli procedure and atrial switch (Senning) is
that the left ventricle is finally connected to the
aorta via the intracardiac tunnel, while the earlier systemic right ventricle is reconnected to the
pulmonary circulation in which is pressure is low.
Postoperative complications are in the form of arrhythmias, with possible complete atrioventricular
block, along with right heart failure. This child will
later need cardiosurgical replacement of the conduit, because due to growth and degeneration of
the xenograft, progressive obstruction of the pulmonary valved conduit will develop.

Conclusion
ccTGA with associated anomalies is a rare, life
threatening CHD. After birth it demands correct
diagnosis, adequate follow-up and cardiosurgical
treatment in infancy. It is of paramount importance
to improve the pediatric cardiac surgery service in
our country to provide adequate and timely care for
the most difficult pediatric CHD cases.
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