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Aortic Valve Replacement

Late complications:

Thromboembolism

Anticoagulation/Hemorrhage

Structural failure

PV endocarditis

Reproducible

Low Mortality

(curr. 2-4%) 



Pediatric AV Replacement





Options and Disadvantages of AV Replacement in 
Pediatric Patients

• Absence of growth potential (mechanical/biological AVR)

• Anticoagulation (mechanical AVR)

• Early degeneration (biological AVR)

• Excess mortality (mechanical and biological AVR)

• Extensive surgery (Ross operation)

Repair as best compromise?
(Postponing the time of replacement to better circumstances e.g. low risk age)



✓All cusp margins should be at equal height for competent
valve function.

✓Coaptation height should be high for secure diastolic function.
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Looks are not enough:

Effective and Geometric Height

Schäfers HJ et al, JTCVS 2006

?

Swanson, Circ Res 1974

9-10 mm (or 45% of gH) = normal



According to Anderson RH

Unicuspid Aortic Valve (Pubmed Hits 161)
Did you mean: bicuspid aortic valve (2929 items)



Aortic Valve Morphology
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But: only adult patients!



Unicuspid Aortic Valve (Pubmed Hits 161)
Did you mean: bicuspid aortic valve (2929 items)

only adult patients!



Aortic Valve Dysfunction in Children and Adolescents
(What are we treating?)

• Congenital aortic stenosis

• AR after thx of aortic stenosis

• Mixed AR / AS

• AR due to BAV/QAV

• AR due to endocarditis

• Root aneurysm due to connective tissue disease



Mostly AS

Valve morphologies:
tricuspid
bicuspid
unicuspid

Long-term result:
recurrent AS
progressive AR

?



Morphologyof Congenital AS



Morphology of Congenital AS



Morphology of Congenital AS



Unicuspid Aortic Valve (UAV)

April 11, 2019 THE HEART VALVE SOCIETY 2019 Annual Scientific Meeting 17

Matsushima S. Indian J Thorac Cardiovasc Surg 2019.



Tricuspidization (of BAV?) performed in 12 of 69 procedures

Conversion to replacement in 4 instances



Bicuspidization – the Next Step

April 11, 2019 THE HEART VALVE SOCIETY 2019 Annual Scientific Meeting 19

Aicher D. Ann Thorac Surg 2013.

Mean av gradient at rest and under exercise



Bicuspidization of the UAV
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Variable n = 137

Perfusion time, mean 80±23 min

Cross-clamp time, mean 60±18 min

Operative technique, n (%)

Symmetric bicuspidization 112 (82)

External suture annuloplasty (Basal ring ≥ 26mm) 47 (34)

Concomitant procedure, n (%)

Ascending aortic replacement 30 (22)

Root remodeling 20 (15)

Subaortic stenosis resection 4 (3)

Intraoperative conversion to valve replacement, n (%) 0 (0)



Survival
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96% at 10 years
Causes of deaths

Infective endocarditis (n=2)
Ventricular arrhythmia (n=1)
Traffic accident (n=1)
Unknown (n=1)



Causes of Aortic Valve Failures (n=47)
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Patch degeneration (n=20)
Suture dehiscence (n=17)
Subaortic stenosis (n=3)
Infective endocarditis (n=3)
Tissue erosion by braided suture annuloplasty (n=2)
Aortic root dilatation (n=1)
Unknown (n=1)



UAV - Freedom from Reoperation

November 1st, 2019
The 72nd Annual Scientific Meeting of the Japanese 

Association for Thoracic Surgery
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Conclusions

• The incidence/prevalence of UAV is grossly underestimated

• AV repair is an option for almost all congenital variants of the AV including the
UAV

• Repair is associated with excellent survival. It postpones replacement and allows
for growth and replacement in a low-risk scenario

• Bicuspidization of the UAV is a safe and reproducible repair approach with
excellent survival. The “golden rule” (eH=0.45 x gH) also applies to that scenario.

• Patch degeneration is an unsolved problem with autologous pericardium
(decellularized xenopericardial patch?).
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Thank you for your attention

aortic-repair@uks.eu

mailto:aortic-repair@uks.eu

