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So nice to be in Orlando with you…
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Who are we talking about? 

• Isolated aortic valve disease

•Aortic valve disease with coarctation of the 
aorta / Shone associations

•Aortic interruption with VSD, narrowing of 
LVOT due to posterior deviation of septum



Newborn with 
interrupted 
aortic arch and 
posterior 
malalignment 
VSD causing left 
ventricular 
outflow tract 
obstruction.

Image:
Dr. Pei-Ni Jone



LVOT 
obstruction

Aorta

LV

Newborn with 
interrupted 
aortic arch and 
posterior 
malalignment 
VSD causing left 
ventricular 
outflow tract 
obstruction.

Image:
Dr. Pei-Ni Jone



Is it big enough? Or do we have to do Single V?

• Can the LVOTO handle the entire 
cardiac output?

• Morphology of the valve
• Presence of antegrade flow (…but 

usually on PGE)
• Size of the LV

• Many algorithms
• Single ventricle vs. biventricular 

circulation
• Rhodes score, CHSS calculator etc.

Hickey…McCrindle, JTCVS, 2007

This is what happens when you get it 
wrong = higher risk of dying



If the LVOT is too small 1:

• Norwood as a step to 
decision or to single ventricle

O’Donnell and Lehenbauer (Tweddell) Op Tech 2023



If the LVOT is too small and you have a big VSD 2:

• Norwood as first palliation

• Neonatal Yasui procedure 

    (aka Norwood-Rastelli)
• LV to PA 

• DKS

• RV to PA connection

Nathan et al, Ann Thorac 
Surg 2006



If the LVOT is too small 2:

• Norwood as first palliation

• Neonatal Yasui procedure
• LV to PA 

• DKS

• RV to PA connection

• Yasui after initial Norwood

Nathan et al, Ann Thorac 
Surg 2006



Why I (now) don’t love the Yasui

Upsides – 2V
• Beautiful operation

Downsides:
• big neonatal operation

• bulky Damus, impact on PAs and airways

• Indirect LV to pulmonary valve (systemic) 
pathway

• Indirect RV to pulmonary artery pathway 
for conduit

• Conduit lies beneath the sternum

Scarlett Johansson and Adam Driver in Marriage Story.
Photo: Everett Collection



If the LVOT is too small 3: Ross Approach

• High quality aortic valve 
replacement

• RVOT homograft requires 
replacement over time

• Note survival data from 
the adult world!



Ross-Konno in infants:

Winlaw, Greenberg, O’Donnell, OpTechs 2022



Why I like the Ross-Konno

• Utilizes the native pulmonary valve, achieves a 2V pathway

• No anticoagulation required

• Excellent LV to aortic pathway

• RVOT reconstruction is orthotopic; conduits last longer

• Can be done after a Norwood (not something to look forward to)

• Downsides:
• Big neonatal operation
• Mortality historically has been high (on par with a Stage I Norwood)
• Management of associated lesions (mitral valve stenosis and regurgitation)



Neonatal R-K outcomes have been improving

JTCVS 2022



Neonatal R-K outcomes have been improving

What happens to the neo-aortic 
root?



Questions to Answer

• How durable is this ?

• Neo-aortic valve function over time

• Will the same issues we see with the Ross 
in adults be an issue in kids?

• Aortic root dilation and neo-aortic valve 
regurgitation



Multicenter study

JTCVS 2024



Why we constructed the study as we did

• > 5 years follow-up (1996 – 2016)

• Primary study outcomes included freedom from autograft/LVOT 
reintervention, autograft dilatation over time, and autograft function 
(for this study, defined as freedom from moderate/severe neoaortic 
insufficiency) 

• 133 infants (n=30 neonates [23% of cohort]) were included in analysis



Survival

Hospital mortality 
occurred in 13 
patients (10% of 
cohort), including 
in 4/30 (13%) 
neonates



Autograft (neo-aortic valve) function

Autograft or LVOT 
reintervention was 
required in just five 
patients (4% 
[5/120] of hospital 
survivors) at a 
median 10.3 (2.4-
15.3) years after 
Ross



Autograft size over 
time

Babies grow into their 
new aortic root, unlike 
adults where the root 
keeps growing…



Take homes:
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• The Ross-Konno is a good option in centers with 
high neonatal volumes.

• Re-thinking our approach to IAA VSD with LVOTO

• There is a window of opportunity for adaptation of 
the autograft to the systemic circulation.

• Issues specific to the Ross remain a lifelong 
concern.





Supplementary – baseline characteristics



Supplementary – operative details



Supplementary – hospital survivors vs. non-survivors



Supplementary – neonatal subgroup



Supplementary – autograft reinterventions


	Slide 1: Ross-Konno operation in neonates and infants
	Slide 2: So nice to be in Orlando with you…
	Slide 3: Who are we talking about? 
	Slide 4
	Slide 5
	Slide 6: Is it big enough? Or do we have to do Single V?
	Slide 7: If the LVOT is too small 1:
	Slide 8: If the LVOT is too small and you have a big VSD 2:
	Slide 9: If the LVOT is too small 2:
	Slide 10: Why I (now) don’t love the Yasui
	Slide 11: If the LVOT is too small 3: Ross Approach
	Slide 12: Ross-Konno in infants:
	Slide 13: Why I like the Ross-Konno
	Slide 14: Neonatal R-K outcomes have been improving
	Slide 15: Neonatal R-K outcomes have been improving
	Slide 16: Questions to Answer
	Slide 17: Multicenter study
	Slide 18: Why we constructed the study as we did
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Take homes: 
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

