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Preamble

• Pediatric Aortic Stenosis, especially in infancy, 
underscores the primary challenge facing congenital 
heart surgeons
– The lack of any growable replacement tissue, especially 

valves
– This gap in technology means we have to accept periods of 

suboptimal physiology because of an imperfect valve with 
consequences on the ventricle, lungs, etc.

– Potentially compromising the quality and quantity of life for 
the patients we serve
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Preamble

• Because of this gap in technology without any off-
the-shelf, growable replacement valve options, we 
often debate what alternative therapies are better

– Surgical options versus transcatheter options

• But in reality all of these alternative therapies can 
have a role, given certain patient characteristics

– Our focus should be on a patient-centric choice
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Normal Aortic Valve
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Bicuspid Aortic Valve
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Unicuspid Aortic Valve
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Balloon Aortic Valvuloplasty



………………..……………………………………………………………………………………………………………………………………..

Aortic Valve Repair and Replacement After Balloon Aortic 

Valvuloplasty in Children
John A. Hawkins, MD, L. Luann Minich, MD, Robert E. Shaddy, MD, Lloyd Y. Tani, MD, Garth S. 

Orsmond, MD, Jane E. Sturtevant, BSN, Edwin C. McGough, MD
Division of Cardiothoracic Surgery and Pediatric Cardiology, Departments of Surgery and Pediatrics, University of Utah 

and Primary Children's Medical Center, Salt Lake City, Utah

Conclusions. Aortic valve operation is required in 5% to 7% of patients yearly after BAV. The need for 

operation appears to be unrelated to age at the time of BAV; aortic insufficiency  predominates over 

aortic stenosis as an indication for operative intervention. Valve repair can be applied in some patients 

after BAV with good intermediate-term results and may delay the need for aortic valve replacement.
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IMPACT 
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Surgical Options

• Valve Repair, repair, repair, repair!
– Commisurotomy

– Complex valve repair techniques

• Valve Replacement
– Mechanical valve

– Bioprosthetic valve

– Homograft

• Ross procedure
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Valve Replacement

• Smallest made is 16mm, so not possible 
in a neonate or infant!
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Homografts

• All sizes, but not durable, early calcification and 
degeneration. Nearly 100% fail within 2 years
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Ross Procedure               Ross-Konno Procedure
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Midterm Results of the Modified Ross/Konno Procedure in 

Neonates and Infants
Presented at the Forty-seventh Annual Meeting of The Society of Thoracic Surgeons, San Diego, CA, Jan 31– Feb 2, 2011.

Katsuhide Maeda, MD, PhD, , Rachel E. Rizal, BS, Michael Lavrsen, MD, Sunil P. Malhotra, MD, Sami A. Akram, MD, Ryan Davies, MD, Sam 
Suleman, BS, Olaf Reinhartz, MD, Daniel J. Murphy, MD, Frank L. Hanley, MD, V. Mohan Reddy, MD
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Aortic Valve Repair Techniques
Commisurotomy
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Aortic Valve Repair
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Neonatal Critical Aortic Stenosis
Unicuspid Aortic Valve
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Aortic Valve Repair Techniques
Unicuspid Valve
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Personalized Care

• Patient characteristics

– Non-cardiac

• Prematurity

• Weight

• End-organ dysfunction
– Renal worry about contrast

– Neuro worry about bypass

• Genetic syndromes
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Personalized Care

• Patient characteristics
– Cardiac

• Hemodynamic stability
• LV function
• LV dilated vs hypertrophied
• LV size – 2V vs single V
• Other cardiac abnormalities
• Hypoplastic Left Heart Complex

– Consider Hybrid Stage 1
– Beware creating AI secondary to balloon valvuloplasty
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Personalized Care

• Left Ventricular Outflow Tract characteristics

– Annulus size

– ? Subaortic obstruction

– Coronary artery pattern

– Aortic valve leaflet structure and function
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Recent Case

• 37week newborn with critical aortic stenosis
• Started on prostins and inotropic support
• Not intubated, no significant end-organ injury
• Improving LV function
• Adequate left sided structures
• Unicuspid aortic valve
• Multi-disciplinary Case Management discussion

– Primary cardiology, cardiac intensivists, cardiac anesthesia, 
interventional cardiology, cardiac surgery

– Consensus for surgical repair
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Unicuspid Aortic Valve Repair
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Post-op TEE
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Results Aortic Valve Repair 
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Evolving Techniques
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Creating an Aortic Root Valved Conduit 
from ECM
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“Japanese” ePTFE pulmonary valve
• Synthetic leaflets; durable

– No calcification, no incidence of endocarditis

• Not growable, but durable
• Rare usage in the aortic position

– Including current patient at NCH
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Emerging Surgical Options
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Evolving Techniques
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Atrial Appendage Valve



………………..……………………………………………………………………………………………………………………………………..

• Living semi-lunar valve allotransplantion
– Grows to match somatic growth just like a full heart 

transplantation in children
– Requires low dose immunosuppression
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Conclusions

• It’s not whether a surgical vs transcatheter 
approach to neonatal aortic valve stenosis is 
better – rather, it is understanding which patient 
and valve characteristics favor either approach

• Aortic valve repair and/or Ross procedure are 
currently the best surgical options, until there is a 
growable aortic valve replacement option – the 
hope of tissue engineered vascular grafts!
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