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Neonatal Critical Aortic Stenosis  

  Prenatal Detection 

 



  2003-2006 Rate: 36%           2012-2014 Rate: 71%



  

● 1) Fetal cardiologists are present onsite daily in MFM offices 

● 2) Ongoing education for the community’s sonographers 

• Multiplanar screening for general OB/imaging center techs 

• Advanced courses for perinatal sonographers 

• All courses free & include CEUs

CHCN Fetal Cardiac Program 
2 Fundamental Principles
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◆ CONFERENCES



Yagel et al (2001)Ultrasound Obstet Gynecol







  

● 124 patients needing medical/interventional/surgical RX 

● 104 (84%) detected prenatally 

● Estimate 3/1000 born with significant CHD 

● NV: 40,000 births = ~120/year with significant CHD 

CHCN Congenital Cardiac Program 
Prenatal Detection 2016-2017



Ao stenosis, poststenotic dilatation of ascending aorta



Decreased LV function



Neonatal Critical Aortic Stenosis  

  Fetal Intervention 



CLINICAL	HISTORY

• L.	K.	
• EGA	22	WEEKS,	4	DAYS
• Dedicated	fetal	cardiac	

exam	by	echo
– Severe	aortic	stenosis with	

velocity	3	m/sec
– Moderate	mitral	

regurgitation	with	velocity	
3	m/sec

– Good	size	ventricles	left	
ventricular	systolic	function	
preserved	“at	this	point”

Childrens Heart Center Nevada
continuous care for the fetus, child & adult with congenital heart disease



IRB	CHART	NOTE



Fetal Intervention



CLINICAL HISTORY
■ EGA 27 Weeks, 2 Days 
■ Dedicated fetal cardiac 

exam 
■ Peak systolic velocity 1.8 

m/sec 
■ Mod-severe mitral valve 

regurgitation with severe 
LA enlargement 

■ Moderately depressed LV 
function with EFE 

■ Aortic arch flow 
bidirectional, equal 
retrograde and antegrade



Needle in LV



Neonatal Critical Aortic Stenosis  

  Neonatal Ross-Konno 

 



BIRTH	DATA

Weight	3.6	Kg
2D	echo
Good	LV	function
EFE

3.5	-4.0	mm	Aortic	
annulus
Unicommissural
Extremely	displastic
Severe	MR

Childrens Heart Center Nevada
continuous care for the fetus, child & adult with congenital heart disease



CLINICAL HISTORY
■ EGA 36 Weeks 
■ C-section scheduled 

for 38 weeks GA 
■ Severe AS  
■ Severe MR 
■ LV function mildly 

depressed and dilated 
■ Plan cath and aortic 

valvuloplasty  after 
postnatal exam



History



◆ 1980 
• Arrival of an alien full-time pediatric subspecialty (1st in S-NV)    
• Scattered “border-states” outreach clinics with CCS & insured pts split 

• United all outpatients into one system  

• “Tumultuous” education of community & state about a CH-program 

Establishing a Beachhead





     1967



INTRAOPERATIVE	FINDINGS

• 3+	MR	under	anesthesia	(mod-severe)
• Aortic	valve	bicuspid	without	fusion	and	
would	take	3	mm	probe	but	not	3.5	mm

• Autograft 10.5	mm	and	LVOT	opened	to	9	mm	
after	myomectomy and	resection	of	EFE

• Mitral	regurgitation	central	and	treated	with	
Kay-Wooler annuloplasty in	each	commissure

• Chest	left	open

Childrens Heart Center Nevada
continuous care for the fetus, child & adult with congenital heart disease



ROSS-KONNO PROCEDURE
           ROSS PROCEDURE





Harvest Autograft







POSTOPERATIVE	STATUS
Postop Transesophageal Echo

• Unobstructed	LVOTO
• Trace	AI,	intermittent,	7	mm
• Mild	plus-moderate	MR
• Preserved	biventricular	

function
• 9	mm	PV	allograft	and	RVOT	

unobstructed
• Normal	sinus	rhythm

Postop recovery

• Chest	closure	postop day	3
• Extubated 48	hours	later
• Discharged	day	33

Childrens Heart Center Nevada
continuous care for the fetus, child & adult with congenital heart disease







Neonatal Critical Aortic Stenosis  

  Out-Patient Follow-Up 

 















Neonatal Critical Aortic Stenosis  

  RV-PA Conduit Replacement 

 



RV-to-PA continuity

• Conduit types 

• Durability  

• Indications for intervention











Indications for intervention

• Stenosis 

• Insufficiency 

• Endocarditis 

• Aneurysm, others





  

● 120 

● 2 (1.6%) deaths 

● STAT score average 3.2, benchmark mortality STS ~3% 

● Our results are 2X better than the national average 

Conduit Surgeries 
2012-2017





Neonatal Critical Aortic Stenosis  

  Trans-catheter Pulmonary Valve 

 



RV to PA Conduit 
Regurgitation
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Thank You !




