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Abstract

Introduction: Congenitally corrected transposition of the great arteries
(CCTGA) is a rare heart disease that encompasses an atrioventricular and
ventriculoarterial discordance and accounts for less than 1 percent of conge-
nital heart diseases. Objective: To present an atypical case of a man with
complex congenital heart disease and conduction anomalies. Case Presenta-
tion: This is a case of a 34-year-old patient who came to the hospital with 1
week of dyspnea on exertion and episodes of lipothymia. The patient was re-
ferred to our hospital after an electrocardiogram from his primary care with
evidence of blocked atrial fibrillation. During the initial evaluation blocked
atrial fibrillation was confirmed with a rescue ventricular rate of 38 bpm. A
magnetic resonance confirmed the presence of the atrioventricular and ven-
triculoarterial discordance, the aorta had a left anterior position, perimem-
branous ventricular septal defect with a right to left shunt, biventricular sys-
tolic dysfunction, moderate tricuspid, and mitral regurgitation, interventri-
cular septal intramyocardial and biatrial fibrosis, left atrial dilation, and dila-
tion of the pulmonary artery. After pacemaker placement, the patient has an
improvement in his clinical symptoms and quality of life. Conclusions: Car-
diac arrhythmias are CCTGA’s leading cause of death, mostly ventricular ta-
chycardia, and atrial fibrillation. Right bundle branch block is a previously
unreported and potentially very rare presentation of this disease. This, added
to the fact that our patient was diagnosed at an advanced age, but without
symptoms of heart failure, makes him an atypical case of CCTGA, with new
potential treatment options.
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1. Introduction

Congenitally corrected transposition of the great arteries (CCTGA) is a rare
heart disease that encompasses an atrioventricular and ventriculoarterial dis-
cordance. This accounts for less than 1 percent of all congenital heart diseases.
The disease is usually associated with other cardiac anomalies, such as ventricu-
lar septal defects, pulmonary stenosis, tricuspid and mitral valve lesions, and
others [1].

Most of the patients with CCTGA are asymptomatic until adulthood, where
the most common clinical presentation is due to heart failure exacerbations. It
has been hypothesized that the central cause which leads to heart failure is the
incompetence of the right ventricle to maintain the systemic circulation through
a person’s life [1] [2].

Conduction abnormalities are another common cause of decompensation [3].
The most common arrhythmia in CCTGA is auriculoventricular heart block,
followed by supraventricular tachyarrhythmias, mainly atrial fibrillation, and
atrial flutter. The presence of right and left bundle branch blocks and ventricular
arrhythmias are usually found in patients with heart failure and is thought to be
a complication rather than part of CCTGA [1] [4].

The diagnosis of CCTGA is complex and it is based on multiple imaging
modalities. The most important image studies to establish CCTGA are magnetic
resonance imaging (MRI) and a comprehensive echocardiogram, paying special
attention to the anatomical details of the right and left ventricles, as well as both
atria. The crux of the heart is another anatomical reference that should be eva-
luated to differentiate CCTGA from the criss-cross heart. Finally, the position of
the aorta and pulmonary artery should be assessed to record the parallel presen-
tation of both structures and make the final diagnosis [5].

Treatment for CCTGA is based on the management of heart failure symptoms
and the prevention and correction of arrhythmias using a pacemaker. Patients
that undergo surgical correction procedures have an improvement in clinical
symptoms and quality of life, without observing a significant change in survival
time. Patients who get into adult life without a surgical procedure develop heart
failure earlier compared to those who had the anatomical correction. It is also
recommended to give an implantable defibrillator to patients with heart failure

with severely reduced ejection fraction [2] [6].

2. History of Presentation

We present the case of a 34-year-old patient who came to the hospital with 1
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week of dyspnea on exertion and episodes of lipothymia. The patient was re-
ferred to our hospital after an electrocardiogram from his primary care with
evidence of blocked atrial fibrillation. During the initial evaluation blocked atrial
fibrillation was confirmed with a rescue ventricular rate of 38 bpm. Analyzing
the QRS complex, it had a duration of 110 ms from V1 to V3, and an rSR’ pat-
tern in the same leads, deep S waves with a duration of 50 ms in leads D1 and
V6, compatible with diagnosis of incomplete right bundle branch block (Figure
1).

No relevant family history was obtained. Smoking since age 12 (11 packages
per year). A heart murmur was detected at 4 years old, which was treated in his
city until the patient turned 16 years old, when he stopped coming to medical
follow-ups, however, past medical records are not available. Patient reports hav-
ing reduced exercise capacity compared to his peers since childhood.

Due to a heart murmur detected on evaluation and his past medical history, a
transthoracic echocardiogram was performed, which showed CCTGA and a pe-
rimembranous ventricular septal defect. Posteriorly, an MRI confirmed the
presence of the atrioventricular discordance (Figure 2(a)), ventriculoaterial
discordance (Figure 2(b) & Figure 2(c)) with aorta in left anterior position, pe-
rimembranous ventricular septal defect with a right to left shunt, biventricular
systolic dysfunction, moderate tricuspid and mitral regurgitation (Figure 3), left
atrial enlargement and hyperintensity in both atria and in the intramyocardial

ventricular septum (Figure 3).
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Figure 1. ECG. Blocked atrial fibrillation with a mean heart rate of 36 beats/min, rSR’ pattern in the V1 toV3 leads,
compatible with incomplete right bundle branch block.
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Figure 2. (a) Four chambers view. Atrial situs solitus, levocardia with levoapex, and
atrioventricular discordance. Abbreviations: RA-right atrium; RV-right ventricle; LA-left
atrium; LV-left ventricle; Ao-Aorta; PA-pulmonary artery; RB-right branch; Ib-left
branch; (b) MRI sagittal view. Systemic right morphological ventricular connection with
the aorta; (c) MRI volumetric reconstruction. Morphological left ventricle connection
with the pulmonary artery.

Figure 3. Atrial fibrosis: MRI 4 chambers view, post-
contrast late enhancement sequence, hyperintensity in
both atria (yellow arrows) and in the intramyocardial
ventricular septum (yellow head arrows). Abbrevia-
tions as before.

The case was presented to the cardiothoracic surgery department and an ana-
tomical correction with tricuspid and mitral valvular replacement was recom-
mended, and a VVI pacemaker placement, due to the conduction anomalies.
The patient refused surgical management but accepted medical treatment. Right
and left cardiac catheterization was performed, which also demonstrated mitral
and tricuspid regurgitation, but without signs of pulmonary hypertension de-
spite the pulmonary artery dilation previously reported on MRI.

After pacemaker placement, the patient has an improvement of clinical
symptoms. His medication on discharge was aspirin 100 mg daily, captopril 25
mg twice daily, and cephalexin 500 mg three times a day for seven days. A fol-
low-up appointment was arranged but the patient refused further management

due to improvement of symptoms after pacemaker placement.
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3. Discussion

CCTGA is a rare congenital heart disease, found in about 1 in 33,000 newborns
and accounting for 0.05% of all heart congenital disorders [7], that has been
frequently associated with supraventricular arrhythmias—mainly paroxystic su-
praventricular tachyarrhythmia and atrial fibrillation, atrioventricular blocks
due to left atrium dilation and in some cases, it has even been directly associated
with ventricular tachycardia [8] [9].

Compared to other cases of CCTGA in adults, our patient had a milder pres-
entation. Many patients have been reported in the medical literature at this age
with signs and symptoms of congestive heart failure, which is their main com-
plaint. It is important to do a close follow-up to identify early signs of decom-
pensation and treat them appropriately [2].

The decision to make a surgical intervention must be evaluated deeply de-
pending on a case-to-case basis and the paraclinical findings. In previous studies,
it has been found that patients who were surgically corrected before advanced
stages of heart failure had better clinical outcomes. In a similar way, patients
with CCTGA and conduction abnormalities who had pacemaker placement had
fewer complications associated with congestive heart failure decompensations.
An important difference in our patient is the lack of other findings besides the
blocked atrial fibrillation. In future studies, better indicators of surgical correc-
tion are needed for patients who do not present any clinical findings [5] [10].

It can be argued that atrial fibrillation would be related to biatrial dilation in
patients with CCTGA. In our patient, probably the main cause of his atrial fi-
brillation was the presence of atrial fibrosis demonstrated on MRI. Recent stu-
dies have shown that atrial fibrosis is the leading cause of atrial fibrillation rather
than atrial dilation [11] [12].

Incomplete right bundle branch block (RBBB) has occasionally been found in
these patients because they develop right ventricular dilation and right heart
failure [2] [10]. Nevertheless, it has not been described in patients without right
heart failure, such as ours.

Despite the syncope probably related to arrhythmia and radiological findings
of increased pulmonary flow (right-to-left shunt), it never presented any clinical
signs of right heart failure. This leads us to believe that RBBB was not in fact due
to heart failure, as previously reported [2] [10], but was most likely caused by the
presence of fibrosis described in the interventricular septum.

The lack of symptoms turned out to be counterproductive, as the patient felt

well and refused surgical management.

4. Conclusion

Cardiac arrhythmias are the leading cause of death from CCTGA, primarily
ventricular tachycardia, and atrial fibrillation. RBBB is a very rare and previously
unreported presentation in this congenital heart disease. This, added to the fact

that our patient was diagnosed late without symptoms of heart failure, makes it
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an atypical case of CCTGA.
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