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Introduc.on 


•  Prenatal	diagnosis	allows	delivery/postnatal	planning	
•  Accuracy	of	prenatal	diagnosis	of	aor:c	coarcta:on/hypoplasia	remains	
a	challenge	
•  False	nega:ve	diagnosis	can	lead	to	devasta:ng	outcomes	
•  False	posi:ve	diagnosis	can	lead	to	significant	parental	anxiety	and	
healthcare	resource	usage	



Impact of Prenatal Diagnosis


•  Prenatal	diagnosis	facilitates	
•  Informa:on	giving	and	counselling	
•  Parental	choice	of	course	of	pregnancy	
•  Planning	of	delivery	in	a	cardiac	centre	
•  Postnatal	management	planning	

•  Ins:tu:on	of	prostaglandin	infusion	
•  Surgical	planning	



Impact of Prenatal Diagnosis


Brown	et	al.,	Heart	2002	

A	prenatal	diagnosis	
B	diagnosis	prior	to	discharge	from	
maternity	unit	
C	diagnosis	aDer	discharge	home	

•  Duct-dependent	lesions	diagnosed	antenatally*	
•  Improved	arterial	pH	
•  Improved	oxygena:on	
•  Less	myocardial	dysfunc:on	
•  Less	end-organ	damage	

*Tworetzky	Circula:on	2001,																														
Tzifa	Arch	Dis	Child	2007					

•  Timing	and	seOng	of	
diagnosis	have	an	impact	
on	preopera:ve	condi:on,	
which	influences	
postopera:ve	course	and	
outcome	



Impact of Prenatal Diagnosis


Propor:on	of	pa:ents	undergoing	procedures	in	infancy	
successfully	diagnosed	antenatally	

NICOR	UK	Na:onal	Congenital	Heart	Disease	Audit	2014-2017	

60%	of	isolated	
coarcta:on	
diagnosed	post	
discharge*	

*Mellander	Acta	Paediatr	2006,		
Wren	Arch	Dis	Child	2008	



Challenges of Prenatal Diagnosis


Normal	 Hypoplas:c	arch	

•  Coarcta:on	is	difficult	to	diagnose	during	fetal	life	
•  Duct	is	patent	
•  Posterior	shelf	may	not	be	visible	
•  No	Doppler	gradients		

Coarcta:on	





Prenatal Suspicion of Arch Hypoplasia/Coarcta.on


•  Common	reasons	for	obstetric	sonographer	referral	for	fetal	echo 	 	
		

Abnormal	4C	view	
•  Ventricular	dispropor:on	

Abnormal	3VT	view	
•  Aorta:PA	dispropor:on	
•  L	SVC	

	



Foetal Circula.on




Coarcta:on	cf	controls:	
•  LV	narrower,	not	shorter	in	

CoA		
•  LV	GLS,	systolic	strain	rate	

and	diastolic	strain	rate	
significantly	lower	

•  RV	parameters	not	
different	

•  Possible	factors:	
Impairment	of	diastolic	filling	è		ê	flow	through	MV	&	LV		
èunderdevelopment	of	L	heart	

•  Abnormal	differen:a:on	of	the	myocardium	itself	
è	impaired	ventricular	filling	

•  Proper:es	of	the	aorta	(abnormal	s:ffness,	
increased	aDerload)	



“Ventricular	discrepancy	has	moderate	sensi:vity	and	mediocre	posi:ve							
predic:ve	value	for	coarcta:on….....		but	it	is	s:ll	a	useful	sign” 		
	
Sensi.vity	62%,	posi.ve	predic.ve	value	33%	

Also	associated	with		
•  TAPVD	
•  VSD	
•  Bilateral	SVCs	
•  Direct	connec:on	of	the	umbil	vein	to	RA	
•  Vein	of	Galen	malforma:on	
•  IUGR	(placental	insufficiency)	
•  Chromosomal	abnormali:es	
•  Late	gesta:on	



•  Fetal	finding	of	ventricular	
dispropor:on	–	No	postnatal	
coarcta:on:	

o  Pa:ents	requiring	cardiac	
treatment	
TAPVD,	ASD,	VSD,	AS	MS,	PHT	

o  Pa:ents	not	requiring	cardiac	
treatment	

o  PLSVC,	VSD,	ASD,	gene:c	
disorders,	dysmorphism,	PHT	



	

Suspicion	of	coarcta:on	if		
•  Ao:PA	dispropor:on	
•  L	SVC	

Antenatal Recogni.on: Abnormal 3VT View




Persistent L SVC






Persistent LeG SVC


Theories	of	associa:on	with	coarcta:on	

•  Interference	with	IVC	flow	->	FO	->	LA	
•  Obstruc:on	to	flow	LA	->	LV	
•  Likely	to	be	mul:factorial	



•  12	studies,	922	fetuses	
undergoing	echo	for	suspicion	of	
CoA	

•  Mean	GA	ranged	from	22	–	36	
weeks	

•  Reference	standard	postnatal	
echocardiography	and/or	surgery	





“False	posi:ves”	



Impact of False Posi.ve Diagnosis


Vigneswaran	et	al.,		
Ultrasound	Obs	Gynae	2019	



Antenatal Suspicion of Coarcta.on




Postnatal Echo


•  Early	postnatal	surveillance	un:l	duct	closes	
•  Ongoing	follow	up	un:l	<	1	year	of	age	



Impact of False Posi.ve Diagnosis


•  Repeat	fetal	scans	
•  Impact	on	birth	plan	and	delivery	centre	

•  Delay	in	discharge	home	aDer	birth	
•  Repeat	hospital	visits	
•  Parental	distress	during	pregnancy	and	in	postnatal	period	
•  Financial	cost	to	service	and	family	



Impact of False Posi.ve Diagnosis


Compared	to	parents	with	a	postnatal	diagnosis,	parents	with	a	prenatal	
diagnosis	of	CHD	report		
•  More	depression		
•  Similar	anxiety	levels	
•  Low	sense	of	coherence	during	pregnancy	which	decreases	during	FU	
•  Lower	sa:sfac:on	with	life	



•  Developmental	Origins	of	Health	and	Disease	(DOHaD	model)	
•  Mul:ple	complex	and	interac:ng	maternal	factors	can	have	an	impact	on	fetal	
and	later	life	development	

•  Depressed	mothers	more	likely	to	take	an:depressants,	smoke,	drink	alcohol	

•  Maternal	psychological	distress	è	metabolic	and	func:onal	changes	
•  Disrupt	maternal/placental	endocrine	func:on	
•  Induce	fetal	oxida:ve	stress	
•  Reduce	fetal	circula:on	of	IGF1	and	IGF2	



•  Hormonal	imprin:ng	and	placental	programming	–	fetal	exposure	to	
maternal/placental	glucocor:coids	has	a	range	of	impacts:	
•  Growth	restric:on	
•  Hormonal	programming	of	the	stress	response	
•  Vulnerability	to	range	of	cogni:ve	and	emo:onal	disorders	

•  Epigene:c	programming	–	changes	in	epigene:c	markers	associated	with	
exposures	such	as	stress,	depression,	postnatal	caregiving		
•  Altered	epigene:c	profiles	could	link	between	specific	intrauterine	and	
postnatal	exposures	and	later	child	health	and	mental	health	outcomes	



Impact of False Nega.ve Diagnosis


•  Prenatal	diagnosis	of	coarcta:on	
improves	survival	and	decreases	
morbidity*	
•  Improved	haemodynamic	
stability	pre-opera:vely	

•  Duct	patency	virtually	
universal	

•  No	or	liple	collapse	and	
death	

*Franklin	et	al.,	Heart	2002	



Conclusions


•  Accurate	antenatal	diagnosis	remains	challenging	
•  Overall	detec:on	rate	at	the	:me	of	the	anomaly	scan	is	poor	

•  Accurate	antenatal	diagnosis	of	aor:c	coarcta:on/hypoplasia	allows	
planned	postnatal	management	and	reduces	morbidity	

•  Cardiovascular	dispropor:on	using	several	parameters	is	the	best	fetal	
marker	

•  False	posi:ve	diagnosis		
•  raises	parental	anxiety	and	distress	
•  has	an	unquan:fied	effect	on	childhood	development	
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•  Associa:on	between	web	neck	
and	coarcta:on	in	Turner	
syndrome	

•  Hypothesis	that	increased	
lympha:c	pressure	associated	
with	jugular	sac	obstruc:on	
distends	thoracic	ducts	

•  Compression	of	ascending	aorta	
–	increased	resistance	to	leD	
sided	blood	flow	

Thoracic	duct	

Aorta	

Normal	

45	XO	


