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Abstract
Situs inversus with levocardia and congenitally corrected transposition of the great arteries represents a relatively
very rare congenital condition and most patients are diagnosed in infancy or early age. This case report describes
a 35-year old man with congenitally corrected transposition of the great arteries which presented with a five
month history of exertional dyspnea. A diagnosis was confirmed by transesophageal echocardiogram, showing
situs inversus, levocardia, atrioventricular and ventriculoarterial discordance. He underwent physiologic repair,
and was discharged thirty five days after the operation, in a good general condition. Although management of the
corrected transposition of the great arteries patients remains controversial, the recommendation is that
physiologic repair may be the procedure of choice for some patients, particularly complicated cases.
Keywords: Congenitally Corrected, Levocardia, Situs Inversus

1. Introduction
Congenitally corrected transposition of the great arteries (CCTGA) is a rare cardiac anomaly which is characterized
by atrioventricular (AV) and ventriculoarterial discordance (transposition of the great arteries), representing less
than one percent of all congenital cardiac diseases (1-3). Associated cardiac anomalies are common with CCTGA
and seen in eighty percent of all cases (4). The most relevant common associations are ventricular septal defect
(VSD), pulmonary stenosis (PS), left AV valve (morphological tricuspid valve) regurgitation and complete heart
block (2-4). CCTGA may present as situs solitus or situs inversus (5). In situs solitus, the morphologic right
ventricle (mRV) and right atrium (RA) are located on the left and right side, respectively. On the other hand, situs
inversus is characterized by the mirror-image location of the thoracic and abdominal organs. Levocardia usually
exists in which the cardiac apex is directed to the left. The majority of these patients suffer from situs solitus, and
only around thirty four percent of cases have situs inversus (5). Indication for surgery is also determined by the
nature and severity of associated cardiac lesions (3). Herein, we present a rare case of an adult with CCTGA and
situs inversus with levocardia which, associated with PS and VSD, is a very rare combination.
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2. Case presentation
2.1. History and clinical presentation
A thirty five year-old man was admitted to our hospital with a five month history of exertional dyspnea. He was
visibly cyanotic and had a Class III Dyspnea. Physical examination revealed an irregular rhythm with heart rate at
eighty  beats/min, a grade III systolic ejection murmur and blood pressure was 135/90 mmHg in both arms with
normal distal pulses. In addition, distal extremities were cyanotic and had a digital clubbing. Hemoglobin (HB) and
hematocrit (HCT) were 21.3, 69.1 respectively.

2.2. Diagnosis
Chest X-ray showed a left heart axis, a right-sided gastric bubble below the right diaphragm and left-sided hepatic
contour (Figure 1). Cardiac catheterization was performed and vein catheter was passed through femoral venous and
entered inferior vena cava (IVC) (placed on left side). The catheter was located in the right-sided mRV. Contrast
filled the mRV and flowed right to left across the VSD and filled the pulmonary trunk (Figure 2). Transesophageal
echocardiogram (TEE) confirmed the diagnosis, and showed situs inversus, levocardia, AV and ventriculoarterial
discordance, and also revealed that the aorta was on the right side, anteriorly located, u and furthermore a sub aortic
VSD and severe PS (Figure 3) was also seen.

2.3. Treatment
After a median sternotomy was carried out, the superior vena cava (SVC) and IVC were located in a leftward
position, also the ascending aorta was located anterior and right to the main pulmonary artery (MPA). Standard
cardiopulmonary bypass (CPB) was established with the aorta, bicaval cannulation. Cold cardioplegia was delivered
into the aortic root and hypothermia was initiated to a T 32 degrees °C. After aortic cross clamping, large sub aortic
VSD was closed by Gore-Tex patch via morphologic right atrium (mRA). The process was completed by inserting
an external biological valved 25mm conduit from the morphologic left ventricle (mLV) to the pulmonary trunk
(Figure 4). Weaning off CPB was successful. The patient was transferred to the ICU, he had prolonged intubation
due to airway edema and acute respiratory distress syndrome (ARDS). Synchronized intermittent mandatory
ventilation (SIMV) was initiated and numerous blood secretions were suctioned.

Figure 1. Posteroanterior chest radiograph demonstrates a left heart axis, right-sided gastric bubble.
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Figure 2. Preoperative cardiac catheterization of a CCTGA and Situs Inversus patient showed the anteriorly placed
aorta arising from the morphologic right ventricle and the posteriorly placed pulmonary artery arising from the
morphologic left ventricle and in association with ventricular septal defect (long arrow), pulmonary stenosis (short
arrow). AO=Aort, P=Pulmonary artery, mRV= morphologic right ventricle.

Figure 3. Transesophageal echocardiography (TEE). A- four-chamber view showed discordance atrioventricular
connection and morphologic Left atrium in the right side is connected to the morphologic right ventricle,
Morphologic right atrium in the left side is connected to the morphologic left ventricle, LV= left atrium, RA= right
atrium, RV= right ventricle, B- VSD (arrow), C- The aorta arises in anterior and the right side of the pulmonary
trunk. A= aort, D- Liver (narrow) is on the left, revealing Situs Inversus.
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Figure 4. Placing an external valved conduit from morphologic left ventricle to pulmonary trunk.

2.4. Follow-up
Echocardiography three weeks after operation, demonstrated normal size mLV, with normal left ventricular ejection
fraction (LVEF) calculated at 50-55%. There was a mild regurgitation of the left AV valve. Visible residual VSD
and significant PS was not seen. Twenty days after the operation, he was slowly recovering and ventilated with low
pressures and hemoptysis decreased. He was discharged thirty five days after operation in a good general condition.

2.5. Ethics of case report
Written informed consent was obtained from the patient for publication of this case report and any accompanying
images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.

3. Discussion
The CCTGA is a rare congenital cardiac anomaly which occurs in less than one percent of all forms of congenital
heart disease (1-3). Most cases are Situs Solitus, therefore, the combination of CCTGA and situs inversus with
levocardia are extremely rare defects, especially in adulthood (5). Echocardiogram of our patient showed the
CCTGA and situs inversus with levocardia. Kukreti and colleagues (6) described a similar case of a 30-year-old
male with situs inversus with levocardia and Congenitally Corrected Transposition of Great Vessels but he
associated with rheumatic systemic AV valve stenosis and regurgitation. Coexisting anomalies in CCTGA are seen
in eighty percent of cases, and the majority of them have a VSD or PS or both. (4, 7) Our patient also had both of
these associated anomalies. Allwork and colleagues (8) reported thirty two autopsy cases of CCTGA of which in
twenty nine cases, the heart was in situs solitus and in three it was in situs inversus. Also, the most common
associated defects in patients were tricuspid valve (TV) anomalies, which occurred in ninety one percent of cases,
VSD in seventy eight percent and pulmonary outflow tract obstruction in forty four percent. Indications for surgery
in this anomaly are directly related to the severity of the associated anomalies (3). The management of this defect is
required to have a good knowledge of anatomy, physiology, and natural history (2). Surgical repair of CCTGA
includes classical (physiologic) or anatomic repair. The classical surgical approach to CCTGA has been repairing
the associated defects such as VSD, tricuspid regurgitation or stenosis, and pulmonary valve abnormalities. This
approach leaves the mRV as the systemic ventricle and the morphologically right AV valve (tricuspid) as the
systemic AV valve. So, because of concern about the long-term function of the mRV and the systemic AV valve,
some reports suggest anatomic repair, which includes Senning and Arterial Switch Procedure (Double Switch) and
Senning plus Rastelli Procedure (9).  A Review study by Alghamdi and colleagues (3) between 1992 and 2000
revealed that the anatomic repair (Rastelli Procedure) was associated with the lowest incidence of postoperative
complications and favorable to early mortality compared with the physiologic repair. Some studies demonstrated
that anatomic corrective surgery is feasible in children but in adults, mortality is high, so this operation is not
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suggested (2). In some patients with CCTGA, the best surgical option is physiologic repair, for example
dextrocardia, small atrium, or inlet ventricular septal defect features or other complex conditions (9). Although the
best surgical procedure, in cases of complicated CCTGA remains controversial a number of studies have confirmed
that age is one of the most important factors for selecting surgical procedure. Devaney and colleagues (10) showed
that anatomic repair with a combined senning and arterial switch operation had a favorable outcome in patients with
CCTGA. In these series, the procedure was unsuccessful in two patients who underwent banding at an older age (12
and 14 years). Thus, the anatomic repair is not always suitable for older patients. Our patient was an adult, and his
condition was very complicated, therefore, he underwent physiologic repair.

4. Conclusions
We introduced a rare case of CCTGA and situs inversus with levocardia of which an adult patient underwent
physiologic repair. In addition, international papers have published very few cases of adult patients with CCTGA
with situs inversus and other associated defects, so management of these patients; particularly complicated cases
remain controversial.
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