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Bicuspid valve recover a wide range of morphology  ! 



Classification: From autopsy studies.. 

85 autopsy cases 

• Group 1: Aortic stenosis 

• Group 2: Aortic regurgitation 

• Group 3: Nl Valves 

 

2  different type 

• Right to left Cusp 

• Anterio posterior cusp 

 

Roberts, Am J Cardiol 1970;26:72-83 



Classification of BAV:  

• Angelini proposed a classification based  on leaflet position, 
raphe and sinus plus interleaflet triangle (autopsy) 

Angelini et al JTCS 1989;98:362-367 



Classification of BAV:  relation with pathology ? 

 

 

Sabet et al Mayo Clin Pocess 1999;74:14-26 

Cusp maybe equal or unequal, with ou without raphe 



Classification: the surgical time ! 

Valve presented as viewed from the surgeon’s position :  
 left coronary sinus on the left side ! 

Sivers et al JTCS 2007;133:1226-33 
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Classification: the surgical time ! 

Sivers et al JTCS 2007;133:1226-33 

0 raphe Type 0 1 raphe Type 1 2 raphes Type 2 

L R 
N 

Type  0   
(no raphe) 



Classification:  the echographic time !  

Valve from ps  short axis,      Root : ps long axis 

Schaffers et al Heart 2008;94:1634–1638 



Classification:  the echographic time !  

Schaffers et al Heart 2008;94:1634–1638 



Classification:  the MDCT time !  

Kang et al J Am Coll Cardiol Img 2013;6:150–61 

BAV  A-P 

BAV  R-L 



Classification:  the MDCT time !  

Kang et al J Am Coll Cardiol Img 2013;6:150–61 



Could  phenotype predict the pathology ?   

Kang et al J Am Coll Cardiol Img 2013;6:150–61 



Natural history 

• In 1844, Paget called attention to the peculiar liability of 
congenitally bicuspid aortic valves to disease, but their 
importance as something other than a pathologic curiosity 
was not appreciated .  

 

• In 1858, Peacock pointed out that bicuspid aortic valves 
tended to become "thick . . . ossified . . . inducing first 
obstruction . . . and then incompetency“  

 

•  Osler in 1886 first described the abnormal liability of the 
bicuspid aortic valve to develop infective endocarditis . 



Survival of asymptomatic patient with BAV 

Michelina et al Circulation. 2008;117:2776-2784.) 

90 ± 3% 

p: 0.72 

Expected survival 

Observed survival 



Natural history: medical event BAV 

Med events: cardiac 
death, CHF, new cardiac 
symptoms, stroke, and 

endocarditis; 

New cardiac symptoms: 
dyspnea, cardiac chest 

pain, and syncope 

CHF 

Michelina et al Circulation. 2008;117:2776-2784.) 

26 ± 5% 

33 ± 5% 

7 ± 2% 



Natural history: surgical event BAV 

Total surgical events 
aortic valve, ascending 

aorta, aortic coarctation 

Ao Valve surgery: AVR or 
surgical valvotomy 

Asc Aorta surgery 

Aortic Coarct surgery 

Michelina et al Circulation. 2008;117:2776-2784.) 

27 ± 4% 

5 ± 2% 

24 ± 4% 

4 ± 1 % 



BAV Risk factor for events:  

Tzemos et al JAMA. 2008;300(11):1317-1325 



Natural history :  

Siu et al J Am Coll Cardiol 2010;55:2789–800 



Pathology related to BAV:  

• Aortic stenosis 

 

• Aortic incompetence 

 

• Aortopathy and aortic dissection 

 

• Endocarditis 



BAV and aortic stenosis:  

• Most commun complication of BAV 

• Leaflet calcification, which occurs in a similar fashion to that 
seen in patients with trileaflet leaflet calcification. 

• Calcification is often present by 40 years of age ( age , risk . 

Michelina et al Circulation. 2008;117:2776-2784.) 



BAV and aortic incompetence:  

• With age, aortic incompetence may also develop secondary to 
dilation of the ascending aorta.  

 

• Frequence: rare  to common ! (13% in a large serie) 

 

• In the Olmstead county:  47% pt some degree of AR at baseline; 
however, interventions for severe AR were uncommon: only 3% 

 

•  In the Toronto study, 21% pt moderate or severe AR at baseline; 
however, only 6% interventions for symptomatic AR 

 

• Despite variations in prevalence, moderate or severe aortic 
incompetence is clinically important and is an independent 
predictor for late adverse cardiac events. 



Aortopathy and aortic dissection:  

Risk of aneurysm formation in pt without aneurysm 
at diagnosis 

Michelena et al JAMA. 2011;306(10):1104-1113 

At 20y: 26% will develop 
aneuvrysm 

 

84.9/10 000 pts year BAV 

 

1.04/10 000 pts year all 
population 

 

RR:84 x  ! 

 

 

 



Aortopathy and aortic dissection:  

Michelena et al JAMA. 2011;306(10):1104-1113 



Aortopathy and aortic dissection:  

Michelena et al JAMA. 2011;306(10):1104-1113 

Olmstead country 

2 ao dissec/416 pts FU: 20 y 

3.1/10 000 pts year BAV 

 

0.31/10 000 pts year all 
population 

 

RR:8.4 x  ! 

 

 

 

 Risk for ao dissection: 
 aortic size 
 aortic stiffness 
 male sex 
 Family history 
 Marfan 
 coarctation of the aorta 
 Turner syndrome 



BAV and endocarditis:  

• Endocarditis risk, based on earlier case series, was estimated 
to range between 10% and 30%.  

• But more recent estimates of the incidence of endocarditis 
are much lower at 2% or 0.3%/year 

 

• Because the risk of endocarditis is felt to be low, the ESC, 
ACC/AHA practice guidelines no longer suggest bacterial 
endocarditis prophylaxis in patients with straightforward BAV 
disease, except in patients with a prior history of endocarditis  



Conlusion:  

• Several classification of BAV have been proposed but until 
know none has proved being predictive of natural history. 

 

• The long term prognosis of BAV is favorable nevertheless a 
number of patient will experience medical event of need a 
cardiac surgery. 

 

• Therefore, these patients must be carefully followed to detect 
complications (root dilatation, stenosis, regurgitation) and 
treat them on time ! 



Thank you for your attention ! 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  

• Ang 

Angelini et al JTCS 1989;98:362-367 



Cla:  
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Thank you for your attention ! 


