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Increase in wall stress« media disease »

Collagen disease:
Marfan, 
Ehlers Danlos IV, 
Loeyz –Dietz……

HYPERTENSION
Smoking 
Age
Atheroma
History of cardiac surgery (15%)
…..
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TAAD: Thoracic Aortic Aneuvrysm and Dissection ?
Syndromic TAAD Non syndromic TAAD

• Marfan

• Loeys-Dietz Syndrome

• Turner

• Ehlers Danlos IV

• Arterial tortuosity

• Aneurysm arthritis syndrome

• Famillial TAAD

• Sporadic form

• Bicuspid aortic valve

Up to 20% have a first 
degree relative with
TAAD !

“only” aorta is involved“involvement of tissue and other
organ than aorta
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Marfan disease:
• Most frequent collagen disease (1/5000 people),

• Autosomic dominant , very variable expression! 25% neomutations !,

FBN1 (fibrillin) Chr 15

TGFBR2 ( Overlap avec Loets Dietz )

Elastic and support tissue

> 600 FBN1 mutations identified !
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Bicuspid aortic valve:

• Aortic root dilatation in 20-84
% of BAV pts

• Start in young adult or
teenagers and slowly
continue

• 22 % of pts with aortic
dissection < 40 years old have
bicuspid aortic valve

Verma and Siu NEJM 2014: 370: 1920-9
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BAV: Natural history or aortopathy:

Risk of aneurysm formation in pt without aneurysm at diagnosis

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

At 25y: 26% will develop 
aneuvrysm

84.9/10 000 pts year BAV

1.04/10 000 pts year all 
population

RR:84 x  !
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• Prevalence rise up to 24% if one relative is affected
• Inheritance is found > 50% families mainly if associated lesion (

coarctation….)
• Syndromic Form:

• non syndromic form: TAAD: 30%
Numerous gene associated: TGFBR2, TGFBR1, ACTA2, KCNJ2,
NOTCH1

BAV a genetic disease ?:
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Aortic Root dilatation in BAV a structural problem ?:

• Loss smooth muscle
• Disarray elastic fibers

Fedak et al , Circ 2002, 106: 900-4
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Aortic Root dilatation in BAV an hemodynamic problem ?

BAV nl root BAV with rapid dilatation

Hope et al , JACC 2012, 60: 356-7

Growth
Maximal shear stress
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Aortic Root dilatation in BAV an hemodynamic problem ?

Mahadevia et al , CIirc 2014, 129: 673-82

± 70 %

R-L fusion

R-N fusion

± 30 %



First name - last name 

Pattern of aortic dilatation:
Age > 50

RL fusion

AS

Type 1 RN 
fusion

Male, < 40 y
True BAV

AR
Genetic

Verma and Siu NEJM 2014: 370: 1920-9
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Aortic dilatation in BAV:

Padang et al, Annal of thor surg , 2013 2:83-91
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• Hypertension: increased mechanical stresses on the
vascular wall and mechanical strain is a mitogenic stimulus
for smooth muscle cells (SMC), increasing the production of
IGF-1 and TGF-β1 and increasing stretch-induced pathways

• Smoking
• Intense isometric exercise ( weightlifting)
• Age
• Atheroma
• …

« Environnemental factors »:
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Mechanism of dilatation ?

Milewicz et al, Annu. Rev. Genomics Hum. Genet. 2008.9:283–302
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What about progression ?

Coady et all,  J CV thor Surg 1997,113, 476-491
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What about progression ?:

Oladukum D et al, Eur J Vasc Endovasc Surg (2016) 51, 674e681
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What about progression ?

Oladukum D et al, Eur J Vasc Endovasc Surg (2016) 51, 674e681
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• Wide variation : 

• Marfan disease : 0,1 to 0,4 cm/year (Loetz Diets: up to 1 
cm/year)

What about progression?
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• Wide variation : 

• Marfan disease : 0,1 to 0,4 cm/year (Loetz Diets: up to 1 
cm/year)

What about progression?
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Albornoz et al , annals of thor surg 2006,82, 1400-1406
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Predictors of fact growth in BAV:

± 70 %

R-L fusion

R-N fusion

± 30 %

Della Corte A et al J Am Coll Cardiol Img 2013;6:1301–10
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Relative  growth in aortopathy ?

Detaint Sarano, heart 2014, 100: 126-134
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Relative  growth in aortopathy ?

Greater proportion of patient without change in Ao
dimension in the BAV group !

Detaint Sarano, heart 2014, 100: 126-134
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• We are improving our knowledge of mechanism
leading to aortic dilatation.

• Beside genetic aspect there is obviously a role for
« environmental » factors.

• Growth rate vary widely according to underlying
pathology.

• Some patient with BAV will develop some form of
aortic root dilatation. The challenge for the upcoming
year will be to identify such patients.

Conclusion:



Thank you for your attention


