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SEGUNDO CURSO BMV SOBRE EXCELENCIA CLÍNICA EN 
CARDIOLOGÍABicuspid Aortic Valve

BAV the most common congenital heart defect (1%).

Familial ocurrence noted in 9% of first-degree relatives.
Autosomal dominat pattern with incomplete penetrance.

BAV may coexist with other congenital CV defects:

Co Ao 50%
Turner S                                    30%
Supravalvular AS                        30%
Valvalva sinus aneurysm 20%
Ductus
VSD                                           30%
Sones complex                            60%



Normal BAV function



Aortic Dilatation in Bicuspid Valve 
Coexistent Valvular Llesions

AR AS

Keane et al. Circulation 2000

• Aortic dimensions larger in BAV than in comparable TAV.

• Intrinsic pathology responsible for aortic dilatation beyond that            
predicted by haemodynamic factors in BAV



Pathophysiology of Aortic Dilatation
in Marfan and BAV

• Mechanisms of aortic dilatation

- Congenital aortic fragility from genetic predisposition 

- Mechanical stress        

• Aortic media affected by damage and repair events

- Excessive injury: Valve dysfunction, Hypertension, Age

- Impaired repair: Connective tissue disorders



Fedak, J Thorac Cardiovasc Surg 2003;126

•Deficient micrifibrillar elements :
Smooth muscle cell detachment
MMP release
Matrix disruption
Cell death
Loss structural support and elasticity



Expression of extracellular matrix  proteins in 

BAV and Marfan aortic aneurysms is similar,

but differences are remarkable in terms of

type, grade and spatial distribution 

- asymmetrical in BAV

- symmetrical in Marfan

J Heart Valve Dis 2006;15:20-7



Bicuspid phenotypes and flows

R-L  leaflet fusion  (I)

Right-handed helical flow
Right anterior eccentric jet

R-NC leaflet fusion (II)

Left-handed helical flow
Left posterior eccentric jet

Hope M. Radiology 2010, 255,53-56

4-D flow MRI



Flow and Stress Patterns in Bicuspid Valve.

• In fully opened BAV, the orifice is not only asymmetrical, but 
also stenotic and turbulent flow is present in normofunctioning 
BAV

• BAV induces extensive recirculation vortices not trapped in the 
Valsalva sinuses but extended into the AA.

• Longitudinal stress 2 cm above STJ is 32% > in AR than in  
controls 

Robicsek et al. Ann Thorac Surg 2004;77:177-85



JACC 2007;49:1660-5
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Am J Cardiol 2011;18: 81-871.
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JACC 2009;53:2288-95

Aortic root was dilated amd 
functionally abnormal of 
32% of FDR.



Aortic complications of BAV
and implications on management 

• Dilation of the aorta is an 
independent risk factor 
for surgery.

• Real aortic complication 
is aortic dissection. 

• Risk of dissection with 
smaller diameters?



212 patients (20 y follow-up)

40% ascending aorta > 40mm

10% mortality identical to the general
population

24%  aortic valve surgery 

5%   aortic surgery

“no aortic dissection”

Independent predictors: age > 50 and valve degeneration at diagnosis

Circulation 2008; 117 : 2776 



642 patients

Follow-up : 9y

Mortality 4% vs 3%

Cardiac surgery 22%

Aortic dissection  0.4%

JAMA 2008; 300 (11) : 1317 

*

*
*



JAMA 2011;306:1104-13

N: 416, 25-y risk
2 AD, 
26% AA
25% aortic surgery 
53% AVR



Risk of Aortic Root or Ascending Aorta Complications in Patients with 

Bicuspid Aortic Valve With or Without Coarctation Of The Aorta
J Oliver, R Alonso, A González, P Gallego, A Sánchez-Recalde, E Cuesta, A 

Aroca, and JL Lopez-Sendon Am J Cardiol 2009; 104:1001 

BAV + A Co

(N=138)

BAV without A Co

(N=484)

Total

(N=622)

11 (8%) 18 (4%)

p= 0,037

Aortic Coartaction
Si
No

Yes

p=0,001



514 patients, AA>35 mm 
70 BAV, 445 TAV
Aortic growth rate (1.9 vs 1.3 mm/y; p<0.01)

Ann Thorac Surg 2007; 83:1338-44

*

*



J Thorac Cardiovasc Surg 2004;128:677

 BAV with moderate dilatation  (45-49mm) have a 
significant higher risk of long-term aortic complications. 



• Aortic stenosis  higher risk of rupture/dissection OR:10, 
95% CI: 1.1-95

• Despite faster rates of growth, BAV has a similar rate of 
aortic complications than TAV.

Ann Thorac Surg 2007; 83:1338-44



Indications for elective surgery
in the Bicuspid Aortic Valve

Aortic diameter ≥ 55 mm

Aortic diameter ≥ 50 mm if:

• Aortic coarctation, corrected or not
• First-degree family relative with Ao dissection/rupture 
• Small body size: 

Aortic area/height > 10 cm2/m

Aortic diameter / BSA > 2.75 cm/m2

• Severe AS or AR without surgical criteria (?)
• Expansion rate ≥ 2 mm/y *

Aortic diameter > 45 mm with concomitant indication for 
elective AVR



Conclusions

• Ascending aortic dilatation occurs commonly in BAV, even in absence of
AS or AR.

• Ascending aorta dilatation appears depend on:
a) Different haemodynamic factors such as increase wall sress
secondary to jet excentricity and valve dysfunction.
b) Genetic factors that could lead to intrinsic aortic wall weakness.

• Although BAV patients present wall abnormalities that cause
progressive aortic dilatation, the risk of dissection or aortic
rupture is clearly lower than in Marfan Syndrome.

• In BAV, without severe dysfunction of the valve, timing of
ascending aorta surgery (at 50 mm vs 55 mm) should be
individualised considering the presence of aortic coarctation, body
size, progressive dilatation, age and comorbidities.


