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Abstract

Congenitally corrected transposition of the great arteries with
a hemodynamically significant isolated atrial septal defect is
rare. The treatment includes surgical or transcatheter closure
techniques. With the introduction of percutaneous closure de-
vices, close associated cardiac defects have been achieved
without increasing the risk of surgery. Herein, we report a pedi-
atric case of congenitally corrected transposition of the great
arteries with atrial septal defect which was successfully closed
using an atrial septal occluder.

Keywords

Congenitally corrected transposition of the great arteries,
Children, Atrial septal defect, Transcatheter closure, Su-
praventricular tachycardia

Introduction

Congenitally corrected transposition of the great arter-
ies (ccTGA), also known as ventricular inversion (VI), is an
uncommon cardiac malformation characterized by atrio-
ventricular (AV) and ventriculoarterial (VA) discordance
[1]. It accounts for approximately 0.5% of clinically appar-
ent congenital heart diseases [1]. In this anomaly, the right
atrium enters the morphological left ventricle (LV), which
gives a rise to the pulmonary artery, and the left atrium
communicates with the morphological right ventricle (RV),
which gives a rise to the aorta. Thus, AV and VA discor-
dance exists, and although the blood flows in the normal
direction, it passes through the false ventricular chamber
[2]. Therefore, this double discordance results in the term
ccTGA, which is, indeed, a misnomer. It can be associated
with other congenital cardiac abnormalities. Congenitally
corrected transposition of the great arteries with an isolat-

ed atrial septal defect (ASD) is rare [1,3]. In patients with
ccTGA, cardiac surgery poses certain risks, particularly re-
lated to the conduction system [4]. The development of
percutaneous closure devices potentially offers the oppor-
tunity to close associated cardiac defects without increas-
ing the risk of surgery. To the best of our knowledge, tran-
scatheter closure of ASD in children with ccTGA has not
been reported previously. Herein, we report a pediatric
case of ccTGA with an ASD which was successfully closed
using an atrial septaloccluder (ASO).

Case Report

A 12-year-old patient with ccTGA and hemodynam-
ically significant ostium secundum type ASD was fol-
lowed annually with transthoracic echocardiography
in our outpatient clinic. Lately, his exercise capacity
began to decline, and mild right-sided morphological
mitral valve regurgitation developed. Transesophageal
echocardiography (TEE) demonstrated a single ASD. The
maximum diameter of the ASD was measured as 16 mm
on TEE. The rims of the defect were found to be ade-
quate. In particular, the pulmonary AV valve (structural-
ly the mitral valve) had an enough long rim.

A written informed consent was obtained from the
parents. The patient underwent transcatheter closure
under general anesthesia and TEE guidance. The left
and right heart catheterization showed a significant
intra-cardiac shunt (Qp/Qs = 2.41) on oximetry with
normal pulmonary artery pressures. The ASD was sized
as 17.5 mm with scope during balloon sizing. A 19-mm
Amplatzer (AGA Medical Corporation, MN, USA) septal
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atrium, Iv: left ventricle, ra: right atrium, rv: right ventricle.

occluder was deployed successfully with good stability The patient was discharged from hospital on the next
without any evidence of a residual intra-cardiac shunt day with anti-platelet therapy of aspirin and beta-block-
(Figure 1). Final TEE confirmed that the device was in  er therapy of metaprolol. At the first week, palpitations
its proper position with a satisfactory capture of all the resolved. The first month 24-hour Holter monitorization
rims without no residual shunt or no contact with the showed seldom supraventricular couplets and no supra-
AV valves (Figure 2). During the first 24-hour of closure,  ventricular runs. At three months, echocardiographic
the patient developed palpitation. A 24-hour Holter examination showed mild tricuspid valve regurgitation,
monitorization revealed frequent supraventricular pre- and disappearance of the mitral regurgitation. Anti-ar-
mature beats (SVPCs), couplets, and non-sustained su-  rhythmic drugs were discontinued at six months, and ar-
praventricular tachycardia (NSVT) episodes (Figure 3). rhythmia did not relapse. At three years following ASD
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Figure 3: Non-sustained supraventricular tachycardia on
24-hour Holter monitorization.

closure, echocardiographic examination and 24-hour
Holter monitorization findings were normal.

Discussion

Patients with ccTGA have both AV and VA discordance,
thereby, leading to a morphological RV and delicate tricus-
pid valve in the systemic position [2]. Associated defects,
such as abnormalities of the tricuspid valve, ventricular
septal defect (VSD), and pulmonary stenosis occur in the
majority of patients [5]. A hemodynamically significant iso-
lated ASD is rarely accompanied by ccTGA [5]. The man-
agement of ccTGA with an isolated ASD depends on the
age of the patient, anatomy of the tricuspid valve, and sys-
temic right ventricular functions.

In patients with ccTGA, cardiac surgery poses cer-
tain risks. Surgically induced complete heart block was a
common cause of morbidity early in the history of surgi-
cal treatment of ccTGA, after the closure of VSDs, in par-
ticular [5]. Cardiac surgery can also precipitate general-
ized ventricular dysfunction and tricuspid regurgitation.
Mild preoperative tricuspid regurgitation may become
severe postoperatively even in patients in whom the tri-
cuspid valve is not manipulated [3].

The safety and efficacy of percutaneous secundum
ASD closure have been well-established in children [6,7]. Per-
cutaneous ASD occlusion offers many advantages over surgi-
cal closure, including avoidance of cardiopulmonary bypass
and sternotomy scars, shorter hospitalization length, and a
potentially lower incidence of post-procedural complications
[7]. In addition, percutaneous transcatheter closure is relat-
ed to lesser detrimental psychological effects [7]. Indeed,
the absence of skin scars, shorter hospitalization length, and
avoidance of admission to an intensive care unit are widely
appreciated by both patients and parents. There may be also
some advantages during follow-up; the absence of a scar on
atrial myocardium may reduce the incidence of incisional ar-
rhythmias [7]. On the other hand, device closure is not risk-
free, and some device-related complications including nickel
allergy, cardiac conduction abnormalities, valvular damage,
and device endocarditismay develop. Although rare, some of
these complications may be potentially life-threatening and

Olgun and Ceviz. Int J Surg Res Pract 2017, 4:052

result in sudden death, even [6,8].

In recent years, ASDs of secundum type in patients
with otherwise normal heart have been closed using
percutaneous devices with a low procedural morbidi-
tyrate [7]. However, its efficiency in children with ccTGA
still remains to be elucidated. To the best of our knowl-
edge, no reported pediatric case in this research field is
available in the literature. Hence, this is the first case of
transcatheter ASD closure in a child with ccTGA.

Nonetheless, ASD closure in patients with ccTGA may
have certain challenges, compared to ASD closure in pa-
tients with otherwise normal heart. The posterior margin
in hearts with ccTGA is shorter than in normal heart. The
coronary sinus isthmus is also significantly shorter. Also,
the coronary sinus opening into the right atrium is on the
same side of the eustachian valve, as the inferior caval vei-
nin patients with ccTGA.

During transcatheter closure, the shorter posterior
septal margin can result several difficulties during the
device placement. The shorter coronary sinus isthmus
and its abnormal location opening in some of these
hearts may pose a challenge for the displacement of
the device and obstruction the coronary sinus orifice
[9]. The aforementioned anatomical atrial abnormali-
ties can make the procedure more challenging than in
ASD closure of an otherwise normal heart. Therefore,
Careful imaging with TEE and precise device sizing are of
utmost importance for the procedural success.

On the other hand, device thrombosis and cardiac
erosion are the most severe late complications of the
device closure of an ASD, whereas atrial arrhythmias are
the most common complications [10]. Transient com-
plete AV block, transient junctional rhythm was reported
during the procedure [11]. Supraventricular and ventric-
ular premature beats and intermittent sinus arrest was
demonstrated by 24-hour ambulatory electrocardiogra-
phy monitoring Hill, et al. [11]. Also demonstrated that
ambulatory Holter monitoring immediately following
transcatheter closure of an ASD was associated with a
statistically significant increase in SVPBs, including NSVT.
In patients without pre-existent arrhythmias, the rate
of atrial fibrillation increases after closure, as shown in
the recently published Danish nationwide cohort. These
authors reported that patients with an ASD had a high-
er risk of new-onset of atrial arrhythmias after closure;
however, no significant difference was found between
transcatheter and surgical approaches [12]. In patients
with closure before the age of 25 years, atrial fibrillation
developed in 21% during follow-up [13]. Frequent SVPC,
couplets, and NSVT episodes were established on Holter
monitorization in our case following the transcatheter
closure. We believe that SVPCs and SVT were related to
the device placement, and NSVT improved with anti-ar-
rhythmic therapy. However, there is a limited number
of data on how to manage such arrhythmias in the liter-
ature [14]. A few number of articles offers management
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with anti-arrhythmic drugs, whereas refractory cases
can be treated using catheter ablation [15].

In conclusion, our case suggests that transcatheter clo-

sure of an ASD is acceptable for pediatric cases with ccT-
GA. By this way, one can avoid from the possible harmful
effects of open heart surgery. However, patients must be
closely monitored for possible atrial arrhythmias.
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