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(Abstract
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Congenitally Corrected Transposition of the Great Arteries (CCTGA) is a rare congenital cardiac anomaly characterized
by both atrioventricular and ventriculoarterial discordance, resulting in physiologically corrected but anatomi-cally
abnormal circulation. We report the case of a 24-year-old female, admitted in a tertiary care hospital present-ing with
exertional dyspnea, palpitations, and cyanosis, who was incidentally found to have CCTGA with mesocardia during
evaluation for amenorrhea. Clinical examination revealed central cyanosis, clubbing, and an irregular pulse. Imaging and
echocardiography confirmed the diagnosis of CCTGA with a large ventricular septal defect, severe pulmonary stenosis, and
preserved biventricular function. This rare case highlights the need for careful evaluation, with treatment options including
a double switch operation or Ventricular Septal Defect(VSD) closure with pulmonary valvotomy.
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Introduction

Transposition of the Great Vessels (TGV), also known as
Transposition of the Great Arteries (TGA), is a rare and serious
congenital heart defect where the aorta and pulmonary artery
are attached to the opposite ventricles of the heart. Opposite
to the normal anatomy, in TGA, the aorta is connected to the
right ventricle and the pulmonary artery is connected to the
left. The incidence is estimated at 1 in 3,500-5,000 live births,
with a male-to-female ratio 1.5 to 3.2:1. In 50% of cases, the
Ventriculoarterial (VA) discordance is an isolated finding.

The association with other cardiac malformations such as ven-
tricular septal defect (VSD) and left ventricular outflow tract
obstruction is frequent and dictates timing and clinical presen-
tation, which consists of cyanosis with or without congestive
heart failure.

In 10% of cases, TGA is also associated with noncardiac mal-
formations [4].

The vast majority of cases of transposition of the great vessels
can be diagnosed in the first few weeks of life with electrocar-
diogram, x-ray and fluoroscope [1].

This case is of Congenitally corrected transposition of the great
arteries (CCTGA) and mesocardia. CCTGA is a rare defect

reprenting approximately 0.5% of all congenital heart
disease, with incidence 1:33,000 live births [5,10].

CCTGA is characterised by the combination of
atrioventricular (AV) discordance and Ventriculo-Arterial
(VA) discordance. The anatomy is described as congenitally
‘corrected’ because the flow of blood is normal with the
deoxygenated systemic venous blood being pumped to the
lungs and the well oxygenated pulmonary venous
blood being pumped to the body. Nevertheless, the two
wrongs of AV and VA discordance do not make a right, as
the morphologic Left Ventricle (LV) and mitral
valve supply the pulmonary circulation and the
morphologic right ventricle (RV) and tricuspid valve
supply the systemic circulation [2].

Anteroposterior thoracic X-rays may suggest the diagnosis,
particularly when a narrow waist is present at the base of the
heart, accompanied by the absence of a pulmonary-artery
"knob" and the presence of an enlarged left atrium. Electrocar-
diographic features that should suggest corrected transposition
are atrioventricular block (particularly 2:1 or complete heart
block), abnormal P waves, absent or low R voltage in aVR,
an initial Q wave in leads 3, aVR, aVF and V1, absence of a
Q wave in lead V6, upright T waves across the precordium
in children, and a clockwise spatial loop in the frontal plane.
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Cardiac catheterization may be diagnostic in this malforma-
tion when careful documenta-tion is made of the location of
the atrioventricular valves and their relation to the semilunar
valves, together with the position of the great vessels in the
anteroposterior and lateral views. Alteration of hemodynamics
is secondary to associated malformations. Inability to enter the
pulmonary artery during catheterization should arouse suspi-
cion, and in these cases, particularly, angiocardiography can
be diagnostic [3].

Mesocardia is a rare anatomical congenital disorder in which
heart is centrally located with longitudinal axis aligned with
thoracic mid sagittal plane [9].

This case study is of a 24-year-old female patient with CCTGA
and mesocardia with various different symptoms stated in the
case presentation section.

Case Presentation

A 24-year-old female presented to the gynecology ward with a
2-month history of amenorrhea, with complaints of dyspnea on
exertion corresponding to NYHA (New York Heart Associa-
tion) grade 2, palpitations, and perspiration on walking.

At presentation, physical examination revealed an uncomfort-
able young female, poorly built, with clubbing and
central cyanosis, normal rate (96 beats/min), irregular
rhythm, variable volume, normotensive (100/60 mm Hg),
she was afebrile, not tachypnoeic (19 cycles/min), oxygen
saturation on room air was 82%.
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Figure 1, 2: photograph showing clubbing of the patients
fingers (Grade 3).

Cardiovascular examination revealed notable findings. The
apex beat was located in the fifth intercostal space on the right
side of the sternum. Prominent supraclavicular carotid pulsa-
tions were observed. There were no visible surgical scars or
palpable thrills, heaves, or tenderness. The trachea was cen-
trally positioned. Percussion defined the cardiac borders, with
the left border being retrosternal and the right border extending
about 4 cm to the right of the sternum in the fifth intercostal
space. Auscultation detected a holosystolic murmur.

Laboratory investigations showed an elevated hemoglobin
level of 17.5 g/dL, suggestive of compensatory polycythemia
secondary to chronic hypoxemia.

Further investigations included an echocardiogram, electrocar-
diogram and X-ray.

Echocardiogram

Echocardiography revealed visceroatrial situs solitus with me-
socardia. The systemic and pulmonary venous returns were
normal. There was evidence of atrioventricular (AV) and ven-
triculoarterial (VA) discordance, consistent with congenitally
corrected transposition of the great arteries (CCTGA). The
aorta was positioned anterior and to the left of the pulmonary
artery.

A large inlet ventricular septal defect (VSD) with muscular
extension and a bidirectional shunt was noted. Additionally
, there was severe valvular pulmonary stenosis with a peak
gradient of 65.48 mmHg. Right and left ventricular systolic
functions were preserved. No coarctation of the aorta was
observed, and the aortic arch appeared normal X-RAY

Figure 3

The frontal chest radiograph (Figure 3) demonstrates meso-
cardia, with a midline cardiac apex, and mild cardiomegaly
suggestive of volume overload, likely secondary to a large ven-
tricular septal defect. Pulmonary vascularity is reduced bilater-
ally, consistent with diminished pulmonary blood flow due to
severe valvular pulmonary stenosis. There are no radiographic
features of pulmonary venous congestion, interstitial edema, or
pleural effusion.

Electrocardiogram

The electrocardiogram (Figure 4) showed left axis deviation,
absence of lateral Q waves, and presence of Q waves in V1,
consistent with ventricular inversion as seen in CCTGA. A pro-
longed PR interval suggests first-degree AV block, and features
of right ventricular hypertrophy are also present, correlating
with the patient’s severe pulmonary steno-sis.

Discussion

This case presents a complex cardiac anomaly in a young fe-
male who was incidentally diagnosed during evaluation for
gynecological issues. The patient's clinical presentation with
cyanosis, clubbing, and dyspnea prompted a comprehensive
cardiac evaluation, revealing CCTGA with mesocardia, VSD,
and pulmonary stenosis.

A thorough understanding of the pathophysiology is essential
for this case. In CCTGA, blood flows in a physiologically cor-
rect sequence despite the anatomical abnormalities. However,
the addition of a large VSD and significant pulmonary stenosis
drastically alters this physiology. The severe pulmonary ste-
nosis (peak gradient 65.48 mmHg) restricts pulmonary blood
flow and creates right ventricular pressure overload. Simulta-
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Figure 4

neously, the large VSD allows right-to-left shunting of deoxy-
genated blood, explaining the patient's cyanosis, reduced oxy-
gen saturation, and compensatory polycythemia.

The ECG findings in this patient are characteristic of CCTGA.
Left axis deviation reflects the inverted position of the ventri-
cles. The absence of lateral Q waves and presence of Q waves
in V1 result from the ventricular inversion, as the septal acti-
vation sequence is reversed. The first-degree AV block (pro-
longed PR interval) is common in CCTGA due to the elongat-
ed and abnormal course of the conduction system through the
heart. Studies show that approximately 2% of CCTGA patients
develop progressive conduction disorders annually, with many
eventually requiring permanent pacemaker implantation [6].

Reproductive Considerations

The gynaecological aspects of this case are particularly sig-
nificant. Pregnancy in women with CCTGA and associated
lesions carries increased risks, including heart failure, ar-
rhythmias, and thromboembolic events. The physiological
cardiovascular changes of pregnancy—including increased
blood volume (50%), increased cardiac output (30-50%), and
decreased systemic vascular resistance, procoagulant state—
place additional strain on an already com-promised cardiovas-
cular system.

Suggestive Management

Two suggestive surgical management are possible in this pa-
tient.

1. DSO (Double Switch operation)

It is a surgical procedure which aims to restore the normal
anatomical connections of the heart leading anatomically cor-
rect blood flow [7].

2. VSD closure + pulmonary valvotomy

This procedure is usually performed in patient with VSD (Ven-
tricular Septal Defect) and pulmonary stenosis[8].

Conclusion

This case report is of a 24-year-old female patient having
transposition of great vessels which is congenitally corrected
and mesocardia. This patient was presented to the gynaecol-

ogy ward with a 2-month history of amenorrhea, with com-
plains of dyspnoea on exertion corresponding to NYHA grade
2, palpitations, and perspiration on walking. Various tests and
scans were done which helped doctors to diagnose this case,
the tests and scans with relevant results and images are stated
in the case presentation section. Suggestive management for
this case was double switch operation (DSO) and VSD closure
+ Pulmonary valvotomy. This case is different from a standard
TGV case as the patient is having TGA which is congenitally
corrected and has mesocardia.
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