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CCTGA, also known as levo- or L-loop transposition (L-TGA), double discordance, or 
ventricular inversion, is a rare cardiovascular anomaly with inversion of the ventricles 
and great arteries. In this anomaly, the right atrium communicates with the morpho- 
logic left ventricle, which gives rise to the pulmonary artery, while the left atrium 
communicates with the morphologic right ventricle, which gives rise to the aorta. 
Thus, atrioventricular and ventriculoarterial discordance (double discordance) exist, 
and although the blood flows in the normal direction, it passes through the wrong 
ventricular chambers. It is a unique conotruncal anomaly, in which the four-chamber 
view is abnormal. It may be associated with other heart disorders. In most fetuses, 
TGA remains undiagnosed before birth. The diagnosis of TGA can be made by care- 
fully and appropriately evaluating the anatomic locations of cardiac chambers and 
the connections between the atria, ventricles, and great arteries with high-resolution 
ultrasound. Patients with isolated CTGA generally present later in life with signs and 
symptoms related to either arrhythmias or heart failure. TGA is rarely associated with 
chromosomal abnormality and amniocentesis is usually not undertaken. We report a 
case of CTGA detected at 18 week’s gestation on screening ultrasound. 
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Introduction 
 

GA was first described by Mathew Baillie 
in 1797 [1]. Corrected transposition of 
the great arteries (CTGA) is a very rare 
congenital heart disease with a published 
incidence ranging from 0.02 to 0.07 per 
1000 live births, according to <1 percent 
of congenital heart disease lesions [2-4]. 

The cause of CTGA is likely multifactorial. Limited 
data suggest that both environmental and genetic 
factors contribute to its pathogenesis [5, 6]. This 
anomaly arises from left (Levo) looping of the 
developing heart tube [7]. In CCTGA both ventricles 
of the heart reversed. Fortunately, the arteries are 
reversed too. Therefore, the heart actually ‘’corrects’’ 
the abnormal development; accordingly, the name 
‘’congenitally corrected transposition of the great 
arteries”. However, CCTGA is a complex malformation 
in which the heart is far from being normal. It is more 
frequently associated with other cardiac anomalies, 
such as ventricular septal defect (VSD), left ventricular 
outflow tract obstruction, anomalies of the left- 
sided tricuspid valve, and complete heart block [8]. 
Approximately, one-half of the fetuses with TGA have 
associated VSD [9]. CTGA occurs as an isolated defects 
in <10 percent of affected patients. Because prenatal 
diagnosis of CTGA is challenging, most patients with 
CTGA present after delivery. The antenatal diagnosis 
of CTGA is difficult, especially in isolated cases. 

This condition can remain asymptomatic for several 
years in individuals without associated cardiopathies. 
Over the time, the systemic ventricle can 
become insufficient due to pressure overload. The 
treatment of this condition depends on the clinical 
presentation and the associated defect. It can 
go from the clinical treatment with drugs, to 
the palliative surgical treatment (physiological 
or anatomical with the arterial replacement) [10]. We 
describe a case of CTGA with VSD diagnosed in utero. 

 
Case presentation 

 
A 37-year-old woman, Grvida 2, Abortion 1, with 

a gestational age of 18 weeks was referred to our 
center for fetal echocardiography due to abnormal 
three vessel view in fetal ultrasound. She had no 
history of medical disease or drug usage. She had a 
legal abortion due to Down syndrome in previous 
pregnancy. After that, the parents underwent 
genetic testing that the Robertsonian translocation 
(14;21) was detected in the mother. In this 
pregnancy, her NT ultrasound was normal and 
amniocentesis showed normal 46XY karyotype. The 
indication for amniocentesis in this case was t h e 
history of Down syndrome in previous pregnancy 
and maternal chromosomal translocation. In the 
performed fetal echocardiography, the followings 
were detected: situs solitus, ventricular inversion 
in four-chamber view (Fig. 1), altered anatomic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Ventricular inversion in four-chamber view. (RV: right ventricle, LV: left ventricle, R: right, L: left). 
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sequence of vessels in three vessel view and ‘’I’’ sign 
(boomerang sign) (Fig. 2, 3, 4), the parallel course 
of great arteries in outflow tract view (Fig. 5), aortic 
arch shift to the anterior of thorax, with a ductal arch 

in its posterior aspect (Fig. 6, 7) and VSD (Fig. 8). No 
other abnormalities were observed on ultrasound. 
All of these findings were in favor of diagnosing 
D-malposed CTGA. 

 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Altered anatomic sequence of great arteries (intersection of aorta and pulmonary artery). (Ao: aorta, PA: pulmonary artery). 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. ‘’I’’ sign (boomerang sign) in three-vessel view. (Ao: aorta). 
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Fig. 4. ‘’I’’ sign (boomerang sign) in three-vessel view. 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. The parallel course of great arteries in outflow tract view. (Ao: aorta, PA: pulmonary artery). 
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Fig. 6. The arch view. The aortic arch shifts to anterior of thorax with a ductal arch in its posterior aspect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. The arch view in color Doppler. 
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Fig. 8. VSD. 

 
Discussion 

 
In the normal heart, the left-side pumping chamber 

(left ventricle) sends blood to the entire body. The 
right-side ventricle pumps blood only a short distance 
to the lungs. There are two types of TGA that differ 
based on the vessels and heart chambers involved: 
Dextro-TGA (d-TGA) occurs when the position of the 
main pulmonary artery and aorta switched, L-TGA 
(CTGA) is a rarer condition in which not only the aorta 
and pulmonary arteries are switched but also the 
ventricles. In CCTGA, the heart twists abnormally 
during fetal development, and the ventricles are 
reversed: the stronger left ventricle pumps blood 
to the lungs and the weaker right ventricle has the 
harder chore of pumping blood to the entire body. 
CCTGA is a rare and complex congenital heart 
disease. There is no officially adopted classification 
for CTGA. Because the clinical presentation, prognosis, 
and treatment options are greatly influenced by the 
associated anomalies, it is useful to divide CTGA 
according to these anomalies into those with intact 
ventricular septum, those with VSD but without left 
ventricular outflow obstruction, and those with VSD 
and left ventricular obstruction. Our patient was 
in this category: CTGA with VSD but without left 

ventricular outflow obstruction. CTGA usually does 
not present with cyanosis unless there are associated 
cardiac defects, but they are at increased risk for 
heart failure in adulthood due to progressive decline 
in systemic right ventricular (RV) function. CCTGA 
may not be diagnosed on prenatal obstetric 
cardiac ultrasound, especially in the absence of 
other cardiac malformations (isolated CTGA) [11]. 
TGA is diagnosed prenatally in only 17% of neonates 
diagnosed after birth [9]. In affected fetuses without 
other cardiac defects, the four-chamber view could be 
interpreted as normal due to a lack of ventricular size 
discrepancy, as it is true in fetuses with dextro-TGA 
(D-TGA) [12]. Three-vessel view (3VV) is an important 
part of fetal cardiac imaging. In both types of TGA, 
the diagnosis is typically made by an experienced fetal 
ultrasonographer who correctly observe that the great 
arteries are parallel in the three-vessel view and do 
not cross as is expected in normal cardiac anatomy. 
The majority of cases are situs solitus [13]. Parallel 
vessels are evident in CTGA, but this sign is also 
presented in complete TGA (D- TGA). Because DTGA 
is a heart anomaly requiring major cardiac surgery 
in the postnatal period, it is important to differentiate 
between the entities prenatally [14]. TGA is more 
commonly associated with D-malposition of great 

 
 
 

114 Hematian N, et al. Prenatal Diagnosis of CCTGA. CRCP. 2022; 7(3):109-116 



May/June 2022, Volume 7, Issue 3 
 
 

arteries where anterior aorta produces characteristic 
‘’I’’ sign in the 3VV in fetal heart imaging [15]. During 
fetal echocardiography, rightward convexity of the 
great vessel arising from the anterior ventricle and 
the ‘’I sign’’ in 3VV have been considered as a pointer 
for TGA [16, 17]. In our case, these signs were 
noted. TGA is very rarely associated with genetic 
syndromes, such as turner, Noonan, Williams or 
Marfan syndrome, and in Down syndrome, it is 
virtually absent. The only genetic syndrome with 
a strong relation with TGA is heterotaxy. It is 
associated with fewer extracardiac anomalies (<10 
percent) compared to other congenital heart defects 
[18]. No other anomalies were found in our case 
and fetal karyotype was normal. Due to the rarity of 
CCTGA, we still know little about the spectrum and 
the outcome of prenatally diagnosed cases [13]. 
Prenatal diagnosis is essential for better counseling 
of the parents and postnatal management. While the 
perinatal outcome is mostly favorable [19], our cases 
are at risk of postnatal development of right 
ventricle dysfunction, tricuspid valve regurgitation, 
complete heart block and congestive heart failure. 

 
Conclusion 

 
CCTGA is a cardiac anomaly that can be diagnosed 

prenatally with a good accuracy. It shows uneventful 
intrauterine course and has acceptable postnatal 
outcome with treatment options, especially in isolated 
cases. 

 
Ethical Considerations 

 
Consent 

 
The consent was taken from the patient for the case 

report to be published. 
 

Compliance with ethical guidelines 
 

There were no ethical considerations to be considered 
in this research. 

 
Funding 

 
This research did not receive any grant from funding 

agencies in the public, commercial, or non-profit 
sectors. 

 
Authors, contributions 

 
All authors equally contributed in preparing this 

article. 

Conflict of interest 
 

Authors declare that there is no conflict of interest. 
 

Refrences 
 

[1] Jaggers JJ, Cameron DE, Herlong JR, et al. Congenital heart 
surgery nomenclature and database project: transposition 
of the great arteries. Ann Thorac Surg. 2000;69:S205-S235. 
https://doi.org/10.1016/S0003-4975(99)01282-5 

 
[2] Ferencz C, Rubin JD, McCarter RJ, Neill CA, Perry LW, Hap- 

ner SI, Downing JW. Congenital heart disease: prevalence 
at livebirth. The Baltimore-Washington Infant Study. Am J 
Epidemiol. 1985;121(1):31. https://doi.org/10.1093/oxford- 
journals.aje.a113979 

 
[3] Report of the New England Regional Infant Cardiac Program. 

Pediatrics. 1980;65(2 Pt 2):375. https://doi.org/10.1542/ 
peds.65.2.377 

 
[4] Samanek M, Voriskova M. Congenital heart disease among 

815,569 children born between 1980 and 1990 and their 15-year 
survival: a prospective Bohemia survival study. Pediatr Cardiol. 
1999;20(6):411-417. https://doi.org/10.1007/s002469900502 

 
[5] Kuehl KS, Loffredo CA. Population-based study of l-trans- 

position of the great arteries: possible associations with 
environmental factors. Birth Defects Res A Clin Mol Teratol. 
2003;67(3):162-167. https://doi.org/10.1002/bdra.10015 

 
[6] Becker TA, Van Amber R, Moller JH, Pierpont ME. Occurrence of 

cardiac malformations in relatives of children with transposition 
of the great arteries. Am J Med Genet. 1996;66(1):28. https:// 
doi.org/10.1002/(SICI)1096-8628(19961202)66:1<28::AID- 
AJMG7>3.0.CO;2-S 

 
[7] Kutty S, Danford DA, Diller GP, Tutarel O. Response to: ‘Con- 

temporary management and outcomes in congenitallycorrected 
transposition of the great arteries’. Heart. 2018;104(14):1148- 
1155. https://doi.org/10.1136/heartjnl-2016-311032 

 
[8] Presbitero P, Somerville J, Rabajoli F, Stone S, Conte MR. 

Corrected transposition of great arteries without associat- 
ed defects in adult patients: clinical profile and follow up. Br 
Heart J. 1995;74:57-59. https://doi.org/10.1136/hrt.74.1.57 

 
[9] Shih JC, Huang SC, Lin CH, Lin TH, Su YN, Lin SY, Wu ET, Shyn 

MK, Lee CN. Diagnosis of transposition of the great arteries 
in the fetus. Journal of Medical Ultrasound. 2021;20:65-71. 
https://doi.org/10.1016/j.jmu.2012.04.005 

 
[10] de Oliveira RP, Agorianitis P, Vegni R, Nobre G, Kalichsztein 

M, Kezen J. Corrected transposition of great arteries: late 
clinical presentation, in the fifth decade of life. Arq Bras Car- 
diol. 2008;91(4):e43-e45. https://doi.org/10.1590/S0066- 
782X2008001600015 

 
[11] Bravo-Valenzuela N, Peixoto AB, Junior EA. Prenatal di- 

agnosis of congenitally corrected transposition of the 
great arteries. J Ultrasound. 2019;19:78:314-317. https://doi. 
org/10.15557%2FJoU.2019.0048 

 
[12] Friedberg MK, Silverman NH, Moon-Grady AJ, Tong E, 

Nourse J, Sorenson B, Lee J, Hornberger LK. Prenatal detec- 
tion of congenital heart disease. 2009;155(1):26. https://doi. 
org/10.1016/j.jpeds.2009.01.050 

 
 
 

Hematian N, et al. Prenatal Diagnosis of CCTGA. CRCP. 2022; 7(3):109-116 115 

https://doi.org/10.1016/S0003-4975(99)01282-5
https://doi.org/10.1093/oxfordjournals.aje.a113979
https://doi.org/10.1093/oxfordjournals.aje.a113979
https://doi.org/10.1542/peds.65.2.377
https://doi.org/10.1542/peds.65.2.377
https://doi.org/10.1007/s002469900502
https://doi.org/10.1002/bdra.10015
https://doi.org/10.1136/heartjnl-2016-311032
https://doi.org/10.1136/hrt.74.1.57
https://doi.org/10.1016/j.jmu.2012.04.005
https://doi.org/10.1590/S0066-782X2008001600015
https://doi.org/10.1590/S0066-782X2008001600015
https://doi.org/10.15557%2FJoU.2019.0048
https://doi.org/10.15557%2FJoU.2019.0048
https://doi.org/10.1016/j.jpeds.2009.01.050
https://doi.org/10.1016/j.jpeds.2009.01.050


May/June 2022, Volume 7, Issue 3 
 
 

[13] Krummholz A, Gottschalk I, Geipel A, Herberg U, Berg C, Gem- 
bruch U, Hellmund A. Prenatal diagnosis, associated findings 
and postnatal outcome in fetuses with congenitally corrected 
transposition of great arteries. Archives of Gynecology and 
Obstetrics. 2021;303:1469-1481. https://doi.org/10.1007/ 
s00404-020-05886-8 

 
[14] McEwing RL, Chaoui R. Congenitally corrected transposition of 

the great arteries: clues for prenatal diagnosis. Ultrasound 
in Obstetrics and Gynecology. 2004;23(1):68-72. https://doi. 
org/10.1002/uog.896 

 
[15] Verma S, Chidambaratanu S, Vijaylakshmi R, Srinivasan L, 

Suresh I. Apparent normal arrangement pattern of three-ves- 
sel view in a fetus with transposition of great arteries and 
L-malposed aorta. Ann Pediatr Cardiol. 2017;10(2):215-217. 
https://doi.org/10.1002/uog.11171 

 
[16] Menahem S, Rotstein A, Meagher S. Rightward convexity of 

the great vessel arising from the anterior ventricle: A novel fe- 
tal marker for transposition of the great arteries. Ultrasound 

Obstet Gynecol. 2013;41:168-171. https://doi.org/10.1002/ 
uog.11171 

 
[17] Ishii Y, Inamura N, Kawazu Y, Kayatani F, Arakawa H. ‘I-shaped’ 

sign in the upper mediastinum: A novel potential marker for 
antenatal diagnosis of d- transposition of the great arteries. 
Ultrasound Obstet Gynecol. 2013;41:667-671. https://doi. 
org/10.1002/uog.12312 

 
[18] Mateos Laguna M, Gambacorti Passerini ZM, Leon Molina M, 

Calero Espino A, Marti Edo M, Bayoumy Delis BS, Anaya Baz 
MA, Sanchez Hipolito L. Down syndrome and transposition of 
great arteries. 17th World Congress in Fetal Medicine. Hospital 
General Universitario de Ciudad Real, Ciudad Real, Spain. 

 
[19] Paladini D, Volpe P, Marasini M, Russo MG, Vassallo M, 

Gentile M, Calabro R. Diagnosis, characterization and outcome 
of congenitally corrected transposition of the great arteries 
in the fetus: a multicenter series of 30 cases. Ultrasound 
Obstet Gynecol. 2006;27(3):281-285. https://doi.org/10.1002/ 
uog.2715 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

116 Hematian N, et al. Prenatal Diagnosis of CCTGA. CRCP. 2022; 7(3):109-116 

https://doi.org/10.1007/s00404-020-05886-8
https://doi.org/10.1007/s00404-020-05886-8
https://doi.org/10.1002/uog.896
https://doi.org/10.1002/uog.896
https://doi.org/10.1002/uog.11171
https://doi.org/10.1002/uog.11171
https://doi.org/10.1002/uog.11171
https://doi.org/10.1002/uog.12312
https://doi.org/10.1002/uog.12312
https://doi.org/10.1002/uog.2715
https://doi.org/10.1002/uog.2715

	Introduction
	Case presentation
	Discussion
	Conclusion
	Ethical Considerations
	Consent
	Compliance with ethical guidelines
	Funding
	Authors, contributions
	Conflict of interest

	Refrences

