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Abstract

The coexistence of aortic coarctation, Ebstein’s anomaly, and transposition of the great arteries is an extremely rare 
occurrence. In this case report, we present a unique instance of complex congenital heart disease in a neonate who exhibited 
respiratory distress and cyanosis at birth. Echocardiography revealed several significant findings: congenitally corrected 
transposition of the great arteries, Ebstein’s tricuspid anomaly, moderate-to-severe tricuspid regurgitation, a small muscular 
ventricular septal defect, and an abnormal left arch with severe coarctation of the aorta. Due to the patient’s unstable 
hemodynamic status, balloon angioplasty was performed. Subsequent long-term clinical follow-up confirmed the efficacy of 
this intervention.

Introduction 
Congenital heart diseases (CHDs) affect approximately 

1%–2% of the general population.1 Among this group of 
diseases, Ebstein’s anomaly is a rare cyanotic disorder 
characterized by the apical displacement of the posterior 
and septal tricuspid leaflets,2 leading to right ventricular 
(RV) failure and right atrial enlargement.3 In patients with 
Ebstein’s anomaly, coarctation of the aorta (CoA) should be 
assessed.4 CoA can occur in isolation or with an associated 
intracardiac abnormality, most frequently ventricular septal 
defect (VSD), and may obstruct the outflow of the heart.1 
CoA is most commonly located distal to the left subclavian 

artery.5

Although the clinical presentation of CoA is well 
known, it remains the most commonly missed CHD in 
the neonatal period, resulting in significant mortality and 
morbidity. Cardiogenic shock in neonates, characterized 
by impaired left ventricular (LV) or RV systolic function 
or both, respiratory failure requiring tracheal intubation, 
and metabolic acidosis, is the most frequent presentation of 
CoA.6 Another uncommon CHD is congenitally corrected 
transposition of the great arteries (ccTGA), where both 
ventricles and their associated great arteries are reversed. In 
ccTGA, the RV, as the systemic ventricle, pumps oxygenated 
blood into the aorta.7 Leftward looping of the embryonic 
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heart tube is the cause of this rare malformation.8 
In this report, we present a rare case of a patient with 3 

simultaneous CHDs: Ebstein’s anomaly, CoA, and ccTGA.

Case Report

A full-term, 3.5 kg male neonate was delivered via 
cesarean section in a small town. The newborn exhibited 
cyanosis and respiratory distress immediately after birth and 
was subsequently admitted to the neonatal intensive care 
unit and intubated. His heart rhythm was regular, and a loud 
pansystolic murmur was audible through the precordium 
upon auscultation. Upon physical examination, the patient 
exhibited diminished femoral pulses, while brachial pulses 
were found to be within normal range. The liver edge was 
palpable 1 cm below the right costal margin, and the pulse 
rate was 170 bpm. Blood pressure in the upper and lower 
limbs was 75/50 and 60/40 mm Hg, respectively. A chest 
X-ray illustrated an increased cardiothoracic ratio and mild 
pulmonary venous congestion (Figure 1).

Figure 1. Chest radiography demonstrates an increased cardiothoracic ratio, 
a prominent right atrium, and pulmonary venous congestion.

The patient was referred to our center for further workup. 
Transthoracic echocardiography demonstrated ccTGA, 
Ebstein’s tricuspid anomaly, moderate-to-severe tricuspid 
regurgitation, a small muscular (VSD), an abnormal left arch, 
and severe CoA (Figure 2). Electrocardiography showed the 
sinus rhythm, an approximately −30º  mean cardiac axis in 
the frontal plane, signs of right atrial enlargement, significant 
Q waves in leads III and aVF, and a poor R progression in 
the precordial leads, all in favor of the probability of ccTGA.

Computed tomography angiography confirmed these 
findings. Balloon angioplasty was considered to address 
the discrete CoA but was postponed due to recurrent 

viral infections (Figure 3). Based on close clinical and 
echocardiography follow-ups of the patient at 7 months of 
age, balloon angioplasty was performed with a 7×20 mm 
Tyshak-mini balloon (Figure 4). Preprocedurally, the patient 
had a pulmonary arterial pressure of 50 mm Hg and a CoA 
gradient of 55 mm Hg, which decreased to 15 mm Hg after 
the procedure.

Follow-up echocardiograms were conducted every 3 
months. They revealed a narrow isthmus in the aorta but 
no significant CoA or gradient and only a mild tricuspid 
regurgitation. The patient’s oxygen saturation remained at 
98%, and his physical activity level was acceptable.

Figure 2. A) The apical 4-chamber view shows characteristic Ebstein’s 
anomaly with the displacement of the tricuspid valve. Additionally, a 
markedly hypertrophic morphological right ventricle is seen on the left 
side. B) Continuous-wave Doppler imaging of the tricuspid valve displays 
a peak gradient of 77.44 mm Hg.
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Figure 3. A) This image depicts the course of a venous catheter in our patient 
diagnosed with congenitally corrected transposition of the great arteries 
as captured in the anteroposterior view. The catheter, inserted via the right 
femoral vein, was navigated through the venous system into the right atrium, 
crossing the tricuspid valve into the morphologic left ventricle (mLV). 
After the injection in the recirculation phase, with the return of the patient’s 
blood to the left atrium and the morphologic right ventricle (mRV) as the 
systemic ventricle, the blood entered the ascending aorta (AA) and the arch. 
Subsequently, the coarctation area was visualized. The contrast medium was 
injected at a speed of 7 mL/s for a total volume of 10 mL. B) Coarctation of 
the aorta (CoA) was confirmed in the computed tomography angiogram.

Figure 4. The left anterior oblique view of the aortic root angiogram 

displays the successful percutaneous transluminal angioplasty, with the 
balloon clearly positioned correctly.

Discussion

The occurrence of 3 concurrent cardiac anomalies in a 
single patient is exceptionally rare. Ebstein’s anomaly is 
characterized by the downward displacement of the tricuspid 
valve,9 and associated cardiac defects should be considered 
when managing individuals with this condition.6 Prior 
studies have reported the coexistence of CoA and Ebstein’s 
anomaly.4 CoA can be diagnosed on echocardiography by 
observing flow changes in the thoracic or abdominal aorta.1 
Previous research has also noted the association between 
CoA and TGA.10 Our patient had interesting features since 
he presented with ccTGA, CoA, and Ebstein’s anomaly 
simultaneously. 

Surgical intervention or balloon angioplasty with or 
without stenting, depending on the patient’s hemodynamic 
status, is the typical approach.1, 6 Weight gain is a significant 
factor when evaluating the feasibility of balloon angioplasty, 
a common procedure in younger children.5 Appropriate 
balloon size is determined based on angiography or 
echocardiographic sizing.5 Although balloon angioplasty 
increases the risk of aneurysm formation, it is less invasive 
and can be performed on infants aged 6 to 12 months.11 
Unstable hemodynamic and electrophysiological changes 
may necessitate urgent surgery in symptomatic neonates.12 
Patients with severe CoA undergoing surgery often 
require reintervention within the first 6 months.11 These 
conditions, alongside other associated anomalies, could 
potentially affect the patient’s tolerance to invasive surgical 
procedures. Therefore, we opted for balloon angioplasty for 
CoA in our case due to its less invasive nature and lower 
risk than surgery. This decision was also influenced by the 
patient’s unstable hemodynamic status and recurrent viral 
infections. Frequent follow-ups are necessary after balloon 
angioplasty.12 We initially monitored our patient every 3 
months and then every 6 months via echocardiography. The 
patient is currently 3.5 years old. On the latest follow-up, 
his physical function remained acceptable, and a narrow 
aortic isthmus without significant CoA was observed. 
The management of other anomalies will be based on the 
patient’s clinical condition and progress.

Conclusion

In this report, we presented an exceedingly rare case of 
CHDs occurring concurrently. It is important to consider the 
possibility of associated cardiac abnormalities, such as levo-
TGA and Ebstein’s anomaly, when evaluating patients with 
CoA. The management of these patients must be tailored to 
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their specific hemodynamic condition and requires careful 
consideration. Moreover, close monitoring and follow-up 
care are essential components in the successful management 
of patients who have undergone balloon angioplasty.
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