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Prenatal	detec%on	TGA	

! Prenatal	detec%on	rates	for	TGA	have	been	
generally	low	
•  O?en	four	chamber	view	normal	
•  Very	low	associa%on	with	other	abnormali%es	

! Has	been	improvement	in	prenatal	
detec%on	TGA	with	introduc%on	of	ou.low	
tract	views	during	obstetric	anomaly	scans	

! But	most	published	series	s%ll	report	less	
than	50%	detec%on	rate	for	TGA	



Prenatal	detec%on	TGA	

Bull	C	on	behalf	Bri%sh	Paediatric	Cardiac	Associa%on,	Lancet	1999	
Current	and	poten,al	impact	of	fetal	diagnosis	on	prevalence	and	
spectrum	of	serious	congenital	heart	disease	at	term	in	the	UK	

•  4799	affected	pregnancies	
•  Prenatal	detec%on	overall	23.4%		
•  Prenatal	detec%on	of	TGA	3%	overall	in	UK	

! BINOCAR/EUROCAT		2008-2012	
•  Prenatal	detec%on	TGA	44.8%	



Prenatal	detec%on	TGA	

! Evalua%on	of	prenatal	detec%on	of	TGA	a?er	introduc%on	of	
Dutch	screening	programme	in	2007	

! N	=	144	in	10	years	(2002-2012)	
•  Overall	26.4%	diagnosed	prenatally	
•  15.7%	diagnosed	prenatally	in	the	first	5	years	study	
•  41.0%	diagnosed	prenatally	in	last	5	years	of	the	study	
period	



Prenatal	detec%on	TGA	

! Evaluated	trends	in	prenatal	diagnosis	of	TGA	IVS	over	20	
year	period	(1992-2011)	

	
! N=	340	

•  Overall		23.8%	had	prenatal	diagnosis	
•  6%	1992-1995	
•  41%	2008-2011	



Prenatal	detec%on	TGA	

! Evaluated	sensi%vity	of	antenatal	detec%on	in	2	study	periods	
(1988-1999	and	2000-2012)	
•  Data	from	French	popula%on	based	birth	defect	registry	

! Overall	simple	TGA	n=66,	associated	TGA	n=28	
! 1988-1999	prenatal	detec%on	

•  21.1%	simple	TGA,	4.8%	associated	TGA	

! 2000-2012	prenatal	detec%on	
•  100%	simple	TGA,	33.3%	associated	TGA	



Transposi%on	of	the	great	arteries	in	fetal	series	
TGA	simple	and	TGA	VSD		

n=>5000	

4%	

96%	

TGA	 Other	CHD	

4-7% of postnatal CHD  

Evelina	London		



Evelina	Children’s	Hospital	
Numbers	TGA	diagnosed	prenatally	
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Prenatal	detec%on	TGA	

NHS	Fetal	Anomaly	Screening	Programme	(FASP)	
18+0	to	20+6	Weeks	Fetal	Anomaly	Scan	

Na%onal	Standards	and	Guidance	for	England	

! All	pregnant	women	offered	anomaly	scan	18-21	weeks	

! Cardiac	views	must	be	included		
•  abdominal	situs	
•  4	chambers	
•  aorta/le?	ventricular	ou.low	
•  pulmonary	artery/right	ventricular	ou.low	
•  3	vessel	tracheal	view		



Normal	heart	

! First	vessel	seen	when	
moving	cranially	from	four	
chamber	view	is	aorta	

! Scan	further	cranially	to	
view	PA	and	three	vessel	
view	

! Aorta	and	PA	cross	over	at	
origin	

Teaching	Obstetric	Sonographers	



Prenatal	detec%on	TGA	

Normal	4	
chamber	view	

First	vessel	seen	
arising	from	heart	
is	PA	(branching	
artery)		
PA	from	LV	

Aorta	from	RV	
Aorta	arises	more	
superiorly	to	PA	
	

Teaching	Obstetric	Sonographers	



Teaching	Obstetric	Sonographers	
-	Loss	of	cross	over	great	arteries	
-	Parallel	great	arteries	

Prenatal	detec%on	TGA	



Teaching	Obstetric	Sonographers	
Wide	sweeping	aor%c	arch	

Normal TGA 

Prenatal	detec%on	TGA	



	
	

Teaching	Obstetric	Sonographers	
Abnormal	3	vessel	tracheal	view	

Normal  TGA  

Prenatal	detec%on	TGA	



! Parental	choices	at	%me	of	diagnosis	
! Parents	prepared	for	likely	management	a?er	birth	

•  Possible	atrial	septostomy	
•  Arterial	Switch		
•  Other	surgical	management	in	more	complex	forms	
•  Meet	with	surgeons	and	other	team	members	

! Plan	op%mal	perinatal	management	
•  Site	of	delivery	
•  Timing	of	delivery	

! Predict	cases	that	may	require	early	interven%on		
! Other	considera%ons	

Prenatal	detec%on	TGA	
Do	we	need	to	know	before	birth?	



Prenatal	detec%on	TGA	

! Unable	to	predict		coronary	artery	anatomy	

! Predic%ng	which	babies	will	require	emergency	
atrial	septostomy	a?er	birth	is	possible	but	can	
be	challenging	

Pi.alls	in	diagnosis	



Predic%ng	which	babies	with	TGA	will	
require	immediate	treatment	a?er	birth	



Sensi%vity	and	Specificity	of	Prenatal	Features	of	
Physiological	Shunts	to	Predict	Neonatal	Clinical	Status	

in	Transposi%on	of	the	Great	Arteries	
	Jouannic	et	al,	Circula,on.	2004;110:1743-1746	

 
! Restriction of the Foramen Ovale and of the Ductus 

Arteriosus has a high specificity to predict the need 
for emergency neonatal care in fetuses with TGA, 
but the sensitivity is too low to detect all high-risk 
fetuses 



! Hypermobile	septum	and	reverse	diastolic	flow	in	duct	help	
predict	need	for	urgent	balloon	atrial	septostomy	



Vigneswaran TV et al,  Am J Cardiol 2017 
Usefulness of the Prenatal Echocardiogram in Fetuses With Isolated Transposition 
of the Great Arteries to Predict the Need for Balloon Atrial Septostomy 
Likelihood of an emergency BAS is increased by FO:TSL <0.5 and a fixed 
appearance of the flap valve.  
Hypermobile and/or aneurysmal atrial septum did not indicate inadequate 
postnatal mixing in this series. 

TGA		



TGA	

Atrial	septum	beginning	to	show	signs	restric%on	



Baby	required	emergency	septostomy	

TGA		



TGA	
Aneurysmal	foramen	flap	common	

Vigneswaran TV et al,  Am J Cardiol 2017 
An aneurysmal AS was identified in 31/40 cases of TGA  
-  seen more frequently in those cases who did not require an emergency BAS 
  
An aneurysmal atrial septum and/or a hypermobile atrial septum were noted in 
normal fetuses (n=40) and those with TGA (n=40), with no significant difference in 
the frequencies between the groups  



TGA	

20 weeks 35 weeks 

Things	can	change	as	pregnancy	advances….	
Baby	required	emergency	septostomy	

Importance of assessment in late pregnancy 



Prenatal	diagnosis:	impact	on	outcome	

Detec%on	of	Transposi%on	of	the	Great	Arteries	in	
Fetuses	Reduces	Neonatal	Morbidity	and	Mortality	

	Bonnet	et	aL,	Circula,on.	1999	
!  Compared preoperative and postoperative morbidity & mortality TGA 

over 10 years 
•  68 neonates with prenatal diagnosis  
•  250 neonates with a postnatal diagnosis  

!  Clinical condition at arrival, including metabolic acidosis and multi-
organ failure, worse in the neonatal group (P<0.01) 

!  Preoperative  mortality   
•  15 of 250 in the neonatal group 
•   0 of 68 in the prenatal group (P<0.05) 

!  Postoperative mortality  
•  20 of 235 in neonatal group 
•  0 of 68 in prenatal group (P<0.01) 



Prenatal	diagnosis:	impact	on	outcome	

Prenatal	detec%on	of	transposi%on	of	the	great	arteries	
reduces	mortality	and	morbidity	

van	Velzen	et	al,	Ultrasound	Obstet	Gynecol,	2015	

N=144	cases	TGA	
•  26.4%	prenatal	diagnosis	

! First-year	mortality	significantly	lower	in	cases	with	prenatal	
diagnosis	of	TGA	than	in	those	without	(0.0%	vs	11.4%)	

! Pre-surgical	mortality	(4.9%)	only	occurred	in	undetected	
simple	TGA	cases	

	
! Closure	of	the	duct	before	treatment,	renal	dysfunc%on	and	

hypoxia	occurred	significantly	more	o?en	in	the	group	without	
a	prenatal	diagnosis	



Prenatal	diagnosis:	impact	on	outcome	

340	pa%ents	with	TGA	IVS	
•  81	(23.8%)	had	prenatal	diagnosis	

	

! Mortality	rate	not	sta%s%cally	significantly	different	
between	prenatally	and	postnatally	diagnosed	pa%ents	

! Significant	preopera%ve	differences	with	regard	to	earlier	
balloon	atrial	septostomy	and	fewer	neonates	that	
required	mechanical	ven%la%on	

Prenatal	diagnosis	of	transposi%on	of	the	great	arteries	
over	a	20-year	period:	improved	but	imperfect	
Escobar-Diaz	MC	et	al	Ultrasound	Obstet	Gynecol	2015	



TGA	
Other	important	considera%ons	

Congenital	Heart	Defects	and	Indices	of	Fetal	Cerebral	Growth	
in	a	Na%onwide	Cohort	of	924	422	Liveborn	Infants	

MaOhieson	NB	et	al,	Circula,on	2016	

! Neurodevelopmental	disorders	common	and	distressful	
comorbidi%es	associated	with	CHD	

!  	Head	circumference	at	birth	(HC),	a	proxy	for	prenatal	
cerebral	growth,	is	an	established	risk	factor	for	
neurodevelopmental	disorders	

!  Infants	with	transposi%on	of	the	great	arteries	had	smaller	
HC	rela%ve	to	birth	weight	



TGA	
Other	important	considera%ons	

Severity	of	Fetal	Brain	Abnormali%es	in	Congenital	Heart	Disease	in	
Rela%on	to	the	Main	Expected	Paoern	of	in	utero	Brain	Blood	Supply	

Masoller	et	al	Fetal	Diag	Ther	2015	

		! 58	fetuses	with	CHD	divided	into	two	func%onal	classes	and	
compared	to	58	controls:	
•  class	A	with	an	expected	severe	reduc%on	in	oxygenated	brain	blood	

supply	(le?	ou.low	tract	obstruc%on	and	TGA)		
•  	class	B	with	theore%cally	near-normal	or	mildly	impaired	

oxygenated	brain	blood	supply	(other	CHD)	

! Both	class	A	and	B	CHD	fetuses	had	significant	differences	in	
head	biometry,	brain	perfusion,	cor%cal	development	and	
brain	metabolism	compared	with	controls	

! However,	there	were	signs	of	more	severe	brain	altera%ons	
in	type	A	CHD	fetuses	


