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ABSTRACT

Introduction: Complete transposition of the great ar-
teries (TGA) is a common cardiac malformation with
atrioventricular concordance and ventriculoarterial
discordance with and incidence of 20-30 per 100,000
cases. While prenatal diagnosis of TGA remains chal-
lenging, especially in the first trimester ultrasound
scan, advances in ultrasound equipment and sonogra-
pher training have resulted in an increased detection
rate (from 12.5% to 72.5%) in the last decades.

Case Presentation: We present the case of a 31-year-
old Caucasian primigravida with no medical or family
history of congenital anomalies, who attended our unit
for the routine first trimester ultrasound examination.
The initial scan revealed a singleton live fetus with a
gestational age of 12 weeks and a normal nuchal trans-
lucency, nasal bone, flow pattern in the ductus veno-
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sus and no regurgitation in the tricuspid valve of the
fetal heart. While the four-chamber view of the heart
appeared normal, careful examination of the outflow
tracts failed to show the crossing of the pulmonary
artery with the aorta. The parallel course of the great
arteries confirmed the diagnosis of complete transpo-
sition of the great arteries.

Conclusion: Examination of the two outlet echocardi-
ographic views during the 11 - 13+6 ultrasound scan
by obstetric sonographers allows for early detection of
TGA. The presence of TGA warrants a thorough anoma-
ly scan and genetic counselling as TGA is associated in
10% of the cases with other noncardiac malformations.
Finally, antenatal detection of TGA results in better clin-
ical status before surgery and improved postoperative
outcome of the neonate.
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Introduction

Dextro-transposition of the great arteries (d-TGA) char-
acterized by situs solitus, atrioventricular concordance
and ventriculoarterial discordance , is associated with
early and severe neonatal central cyanosis, requiring
urgent diagnosis and appropriate treatment [1]. It rep-
resents 5-7% of all congenital cardiac malformations,
corresponding to an incidence of 20-30 per 100.000
cases and a 1.5:1 to 3.2:1 male preponderance [1-5]. In
10% of the cases d-TGA may be associated with other
non-cardiac malformations [2], while the karyotype in
most cases is normal [6]. Prenatal diagnosis of transpo-
sition of TGA remains a great challenge in fetal med-
icine, due to the difficulties associated with the eval-
uation and correct identification of great arteries and
their origin [7-11]. The diagnosis of TGA during the first
trimester of pregnancy is an even greater challenge.
Studies regarding prenatal screening for congenital
heart malformations show a sensitivity of identifying
d-TGA around 3-17% [1,7,12]. This detection rate ac-
cording to some studies has increased the last decades
from 12.5% to 72.5% [13].The diagnosis of d-TGA is pos-
sible during the 11-13+6 weeks scan, but as expected
detecting d-TGA at that time is more difficult than in
the second trimester and most cases are missed [14].
The relationship between increased nuchal translu-
cency (NT) and major cardiac defects has been estab-
lished and an early fetal echocardiography in fetuses
with increased NT is suggested [15-16]. However, the
effectiveness of detailed examination of the fetal heart
as a routine, in fetuses considered low-risk after the NT
examination and first trimester sonographic markers -
nasal bone (NB), ductus venosus (DV) and tricuspid re-
gurgitation (TR) — remains unclear [17-19]. We present a
case of TGA diagnosed at 12 weeks of gestation during
the routine 11-13+6 weeks scan, in a patient with nor-
mal NT, and normal DV and TR.

Case description

A 31-year-oldCaucasian woman in her first pregnancy,
with an unremarkable medical and family history for
congenital malformations or genetic disorders, attended
our unit for the routine 11-13+6 ultrasound examination,
for screening of fetal chromosomal abnormalities. The
examination in our unit is performed according to the
guidelines of the fetal medicine foundation (FMF) with
measurement of the NT and the other first trimester so-
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Figure 1. Normal 4 chamber view of the fetal heart

nographic markers suggested by FMF for the screening
of chromosomal defects (NB, DV, TR, facial angle - FA) in
combination with maternal serum biochemistry (PAPP-A
and freep-hCG). All examiners are accredited by the FMF
for all the above examinations. In our unit as part of a mul-
ticenter study we perform an extended morpho-genetic
ultrasound protocol during the 11-13+6 weeks scan for
the detection of structural abnormalities. Ultrasound ex-
aminations are performed with a GE 730 PRO and PHILIPS
HD 11 ultrasound machine with abdominal transducer.
Theinitial ultrasound examination showed a singleton live
pregnancy with a fetal heart rate (FHR) of 162 bpm and a
crown rump length (CRL) of 53.6 mm, corresponding to
gestational age (GA) of 12 weeks, which was in agreement
with the GA calculated by the last menstrual period of the
woman (LMP). Further ultrasound assessment of the fe-
tus showed a normal NT for the GA (NT=1.9 mm), normal
NB, normal flow pattern in the DV and no regurgitation
in the tricuspid valve of the fetal heart. According to our
protocol we proceeded to further assessment of the fetal
anatomy. For the assessment of the fetal thorax the proto-
col of our study is as follows: transverse planes (transverse
cardiac sweep): a. situs evaluation, b. area one quarter to
one third of the chest and angle 45+/-15° from the ante-
ro-posterior midline (subjective appreciation, measured
only if seemed abnormal), c. atrio-ventricular valve offset-
ting in four chambers view and tricuspid valve (TV) flow
assessment using pulsed Doppler, d. aorta arising from
the left ventricle and pulmonary trunk arising from the
anteriorly placed right ventricle and crossing to the fetal
left side over the ascending aorta, e. color-flow investiga-
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Figure 2. The parallel course of the great arteries

tion of four-chamber view, outflows emergence - ‘X’ sign
(the crossing of the main pulmonary artery with the aorta
and being equal in size), and three vessel view - 'V’ sign
(the connection of the aortic arch and ductus arteriosus),
f.ductus venosus (DV) flow assessment using pulsed Dop-
pler.

The examination revealed a normal four chamber view
(Figure 1) and three vessel view of the fetal heart. How-
ever, careful examination of the outflow tracts failed to
show the crossing of the pulmonary artery with the aor-
ta (X-sign). The fetus was examined by a specialist in fetal
echocardiography who confirmed the “parallel course”
of the great arteries (Figure 2), raising the possibility of
congenital heart disease affecting the origin of great ar-
teries, including transposition of the great arteries. The
pulmonary artery coming out from the left ventricle is
depicted in Figure 3.

The fetus was reassessed at 14** weeks with an ultra-
sound examination which confirmed the diagnosis. The
couple had extensive counseling by specialists in fetal
medicine, fetal echocardiography, neonatal cardiology
and pediatric cardiac surgery, from the tertiary neonatal
unit that our unit is affiliated with. They were informed
about the follow up they should have during pregnancy,
the possibilities and the prognosis of the neonatal out-
come. They also decided to proceed to examination of
the fetal karyotype at 16 weeks of GA, in order to exclude
particularly microdeletions of 22q11. The amniocente-
sis showed a normal male karyotype (46XY). However,
the parents decided to proceed with termination of the
pregnancy at 18 weeks of gestation, due to socio-eco-
nomic reasons. The postmortem examination showed

Figure 3. The pulmonary artery coming out from the left

ventricle

a complete transposition of great arteries without any
other obvious cardiac or extracardiac abnormalities.

Discussion

D-transposition of the great arteries is one of the most
common cyanotic congenital heart defects in the neo-
natal period, representing 5-7% of all congenital heart
diseases, corresponding to 20-30/100000 live births.
In 10% of cases TGA is associated with other noncar-
diac malformations [2,20]. Antenatal diagnosis of TGA
results in better clinical status before surgery and im-
proved postoperative outcome, compared to those di-
agnosed postnatally [21]. Early management includes
intravenous administration of prostaglandin E1 in order
to maintain the patency of the arterial duct [22]. When
prostaglandin infusion proves insufficient, balloon atrial
septostomy (known as the Rashkind procedure) is per-
formed to ensure proper oxygenation and to allow for
more time before the corrective operation is performed
[23]. The treatment of choice is the arterial switch oper-
ation which has shown survival rates of 88% at both 10
and 15 years of age [24].

The diagnosis of D-TGA was infrequently recognized
by obstetric sonographers in the era of the four-cham-
ber view [12, 25]. There is arise in the detection rate from
20% with the increased number of routine antenatal
scans and a policy of careful training for two outlet echo-
cardiographic views [12, 25]. Regions of Paris achieved
a detection rate of 72% between 1995 and 2000) [13].
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Early detection of D-TGA allows for more time for genet-
ic counselling and fetal karyotyping. Even though d-TGA
is rarely associated with genetic syndromes, it has been
sporadically associated with trisomy 8, trisomy 18, VAC-
TREL syndrome, CHARGE syndrome, tuberous sclerosis,
deletion of the long arm of chromosome 11 and the
short arm of chromosome 18, Turner syndrome, Noonan
syndrome, Williams syndrome and Marfan syndrome
[26-32]. Early detection also facilitates planning of the

REFERENCES

1. Abuhamad A, Chaoui R. A practical guide to fetal echo-
cardiography.Normal and abnormal hearts. 2nd edition.
Chapter 20 pp 282-297

2. Martins P, Castela E. Transposition of the great arteries.
Orphanet J Rare Dis. 2008 Oct 13;3:27

3. Bianca§, Ettore G.Sexratioimbalance in transposition of
the great arteries and possible agricultural environmen-
tal risk factors. Images Paediatr Cardiol. 2001;8:10-14.

4. Sampayo F, Pinto FF. The sex distribution of congenital
cardiopathies. Acta Med Port. 1994;7:413.

5.  Samanek M. Boy girl ratio in children born with differ-
ent forms of cardiac malformation: a population-based
study. Pediatr Cardiol. 1994;15:53-7.

6. Vorisek CN, Enzensberger C, Willomeit S, Kurkevych A,
Stessig R, Ritgen J et al. Prenatal Diagnosis and Outcome
of Congenital Corrected Transposition of the Great Ar-
teries - A Multicenter Report of 69 Cases. Ultraschall
Med. 2020 Jan 29. English. doi: 10.1055/a-1069-7698.
Epub ahead of print. PMID: 31995816.

7. Bull C. Current and potential impact of fetal diagnosis
on prevalence and spectrum of serious congenital heart
disease at term in UK. Lancet 199; 354: 1242-7

8. JaeggiET, Sholler GF, Jones OD et al. Comparative analy-
sis of pattern, management and outcome of pre- versus
postnatally diagnosed major congenital heart disease:
a population based study. Ultrasound Obstet Gynecol
2001;17:380-5

9. Garnek, Stoll C, Clementi M and the European Group.
Evaluation of prenatal diagnosis of congenital heart dis-
eases by ultrasound: experience from 20 European reg-
istries. Ultrasound Obstet Gynecol 2001; 17:386-391

10. GarneE, Loane M, Dolk Het al. Prenatal diagnosis of se-
vere structural congenital malformations in Europe. Ul-

56

VOLUME 1 | ISSUE 1 | 2021

delivery in a tertiary hospital with a neonatal intensive

care unit and a pediatric cardiac surgery department,

hence improving neonatal outcomes. However, antena-

tal detection of congenital heart defects has been also

associated with an increased probability for termina-

tion of pregnancy decisions [33]. In any case, every ab-

normal early fetal echocardiogram should be followed

by a re-evaluation scan by a fetal cardiology expert in

mid-gestation to corroborate the initial diagnosis. l

11.

12.

13.

14.

15.

16.

17.

18.

19.

trasound Obstet Gynecol 2005; 25:6-11

Vinals F, Ascenzo R, Poblete P et al. Simple approach to
prenatal diagnosis of transposition of great arteries. Ul-
trasound Obstet Gynecol 2006: 28: 22-5

Blyth M, Howe D, Gnanapragasam J et al. The hidden
mortality of transposition of the great arteries and sur-
vival advantage provided by prenatal diagnosis. BJOG.
2008 Aug;115(9):1096-100

Khoshnood B, DeVigan C,VodovarV et al. Trends in pre-
natal diagnosis, pregnancy termination, and perinatal
mortality of newborns with congenital heart disease in
France, 1983-2000: a population-based evaluation. Pedi-
atrics. 2005 Jan;115(1):95-101

Becker R, Wegner RD. Detailed screening for fetalanom-
alies and cardiac defects at the 11-13-week scan. Ultra-
sound Obstet Gynecol. 2006 Jun;27(6):613-8

Atzei A, Gajewska K et al. Relationship between nuchal
translucency thickness and prevalence of major cardi-
acdefectsinfetuses with normal karyotype. Ultrasound
Obstet Gynecol. 2005 Aug;26(2):154-7

Sairam S, Carvalho JS. Early fetal echocardiography and
anomaly scan in fetuses with increased nuchal translu-
cency. Early Hum Dev. 2012 May;88(5):269-72

Volpe P, De Robertis V, Campobasso G et al. Diagno-
sis of congenital heart disease by early and second-tri-
mester fetal echocardiography. J Ultrasound Med. 2012
Apr;31(4):563-8.

Yagel S, Cohen SM, Messing B. First and early second tri-
mester fetal heart screening. Curr Opin Obstet Gynecol.
2007 Apr;19(2):183-90.

Rustico MA, Benettoni A, D'Ottavio G et al. Early screen-
ing for fetal cardiac anomalies by transvaginal echocar-
diography in an unselected population: the role of op-

Prenatal diagnosis of complete transposition of the great arteries at 12 weeks of gestation in a fetus with normal

nuchal translucency: a case report, p. 53-57

VOLUME 1 | ISSUE 1 | 2021

20.

21.

22.

23.

24,

25.

26.

27.

erator experience. Ultrasound Obstet Gynecol. 2000
Dec;16(7):614-9

Gongalves LF, Espinoza J, Romero R et al. A systematic
approach to prenatal diagnosis of transposition of the
great arteries using 4-dimensional ultrasonography
with spatiotemporal image correlation. J Ultrasound
Med. 2004 Sep;23(9):1225-31

Fuchs 1B, Muller H, Abdul-Khaliq H, Harder T, Duden-
hausen JW, Henrich W. Immediate and long-term out-
comes in children with prenatal diagnosis of selected
isolated congenital heart defects. Ultrasound Obstet Gy-
necol 2007;29:38-43.

Mair DD, Ritter DG. Factors influencing intercirculatory
mixing in patients with complete transposition of the
great arteries. Am J Cardiol. 1972 Nov 8; 30(6):653-8.
Thanopoulos BD, Georgakopoulos D, Tsaousis GS, Sim-
eunovic S. Percutaneous balloon dilatation of the atri-
al septum:immediate and midterm results. Heart. 1996
Dec; 76(6):502-6.

Losay J, Touchot A, Serraf A, Litvinova A, LambertV, Piot
JD et al. Late outcome after arterial switch operation for
transposition of the great arteries. Circulation. 2001 Sep
18; 104(12 Suppl 1):1121-6.

Michailidis DW.OC15.05:impact of training in the prena-
tal recognition of major cardiac anomalies. Ultrasound
Obstet Gynecol 2005;26:333-4.

Marino B. Patterns of congenital heart disease and as-
sociated cardiac anomalies in children with Down syn-
drome. In: Marino B, Pueschel SM. editors. Heart Disease
in Persons with Down Syndrome. Baltimore, MD: Paul H
Brookes Publishing; (1996). p. 133-40

Ferencz C, Brenner JI, Loffredo C, Kappetein AP, Wilson
PD.Transposition of great arteries: etiologic distinctions
of outflow tract defects in a case-control study of risk

CITATION

28.

29.

30.

31.

32.

33.

061

factors. In: Clark EB, Markwald RR, Takao A. editors. De-
velopmental Mechanism of Heart Disease. Armonk, NY:
Futura Publishing; (1995). p.639-53

Ferencz C, Loffredo CA, Correa-Villasenor A, Wilson PD.
Genetic and environmental risk factors of major cardi-
ovascular malformations: the Baltimore-Washington
Infant Study 1981-89. In: Ferencz C, Loffredo CA, Cor-
rea-Villasenor A, Wilson PD. editors. Perspectives in Pedi-
atric Cardiology.Vol. 5 1st Edn. Armonk, NY: Futura Pub-
lishing Co.Inc.(1997).p.867-8

Jiang ZY, Pircova A, Sekarski N, Hack |, Laurini R, Janzer
R et al. Transposition of the great arteries, pulmonary
atresia, and multiple ventricular septal defects associ-
ated with multiple cardiac rhabdomyomas in a case
of tuberous sclerosis. Pediatr Cardiol. 2000 Mar-Apr;
21(2):165-9.

Jacobsen P, Hauge M, Henningsen K, Hobolth N, Mik-
kelsen M, Philip J. An (11;21) translocation in four gen-
erations with chromosome 11 abnormalities in the off-
spring. A clinical, cytogenetical, and gene marker study.
Hum Hered. 1973; 23(6):568-85.

Digilio MC, Marino B, Giannotti A, Di Donato R, Dal-
lapiccola B. Heterotaxy with left atrial isomerism in a
patient with deletion 18p. Am J Med Genet. 2000 Sep
18;94(3):198-200.

Unolt M, Putotto C, Silvestri LM, et al. Transposition of
greatarteries: new insights into the pathogenesis. Front
Pediatr. 2013;1:11. Published 2013 Jun 6. doi:10.3389/
fped.2013.00011

Germanakis |, Sifakis S. The impact of fetal echocardi-
ography on the prevalence of liveborn congenital heart
disease. Pediatr Cardiol. 2006 Jul-Aug;27(4):465-72. doi:
10.1007/500246-006-1291-6. Epub 2006 Jul 6. PMID:
16830077.

Antsaklis P, Economou T, Psarris A, Theodora M, Syndos M, Daskalakis G. Prenatal diagno-
sis of complete transposition of the great arteries at 12 weeks of gestation in a fetus with
normal nuchal translucency: a case report. OGI 2021; 1(1): 53-57

57



