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introduction

•  the clinical presentation of BAV disease remains quite heterogeneous 
with patients presenting from infancy to late adulthood  

•   the heterogeneous presentation of BAV phenotypes may be a  
       more complex matter related to congenital, genetic, and/or  
       connective tissue abnormalities 

•  The reported prevalence of BAV- related aortic dilatation ranges 

      from 33%-80% 

• the etiology of aortic dilatation in patients with BAV disease remains 
unclear and as a result, management of these patients remains 
controversial



Aortic aneurysm may be related to:
   hereditary diseases 
▪   Marfan syndrome 
▪  Loeys –Dietz syndrome 
▪  Ehler-Danlos syndrome 
▪  Arterial Tortuosity Syndrome 
▪  Cutis laxa syndrome 
▪ Alagille syndrome 
▪   Noonan Syndrome  
▪ Turner syndrome 
▪  non genetic diseases  
▪ bicuspid aortic valve 
▪   coarctation of aorta 
▪   tetralogy of Fallot 
▪   TGA 
▪   aortitis syndromes



Anatomic Boundaries of BAV Disease



pathophysiology
❑  Hemodynamic Changes: 
➢   Increased shear stresses on aortic wall play a  
      role in pathogenesis of BAV related aortic  
      dilatation 
➢  Anteroposteriorly oriented BAVs are more likely to 

develop regurgitation ,regurgitant BAVs have higher 
stroke volumes ,leading to higher wall tension in the 
ascending aorta(aortic root dilatation) 

➢ Right- left oriented BAVs are more prone to stenosis, 
Stenotic BAVs create a high velocity jet that    

      increases shear stress on the anterolateral portion of  
      the ascending aorta 







Pathophysiology (cont.)
❖There are some lines of evidence supporting   
    The predominant congenital wall abnormality: 
1.  In BAV patients (including children) with normally-functioning 

aortic valve, significant proximal aorta enlargement has been 
observed 

2.Patients with BAV have been shown to have larger  A.Ao 
diameters than patients with TAV even after matching for 
hemodynamic severity of valvular lesions 

3.A.Ao dilatation can occur even after aortic valve replacement 

4.pathologic finding has been observed in the aortas of patients 
with BAV before aneurysm formation occur 

5.prevalence of BAV in first-degree relatives 



Pathophysiology (cont.)

❖  Defective protein transport from VSMCs to the extracellular 
matrix, lack of maintenance of the extracellular protein  and 
increased apoptosis of the VSMCs( medial degeneration) 

❖  increased matrix metalloproteinase activity (proteolytic 
enzymes,degrade of collagen and elastin ),MMPS     TIMPS 

  
❖   decreased fibrillin-1 in the aortic wall (Fibrillin-1 is a  
       glycoprotein that helps to maintain the structural integrity of 

       the aortic wall and valve leaflets by tethering VSMCs to a  
       matrix of elastin and collagen ) 
▪   Marfan syndrome and BAV disease share common           
      histopathological findings(FBN-1 gene) 

▪  The total thickness of the aortic media is the same for BAV and  

     TAV aortas, but the distance between the elastic lamellae is  

     greater with BAV, and the lamellae themselves are thinner and 

     more fragmented (impaired aortic stiffness) 

 











Serial Imaging
✓Aortic dilation is usually silent but may produce 

symptoms of acute aortic dissection or rupture as 
aneurysm formation progresses. Thus early 
identification of aortopathy is important for 
appropriate follow-up and timely intervention 

✓echocardiography recommended  6-12 mo  

✓The normal range (AscAo and aortic root 
diameter<21 mm/m2) 

✓ Transthoracic echocardiography (TTE) is a 
noninvasive, cost- effective imaging modality.



Imaging
✓Measurements of the aortic root, proximal A.AO, 

and aortic arch by TTE correlate closely with 
measurements by  CT scan ,however, adequate TTE 
views of the mid and distal A.AO  can be difficult to 
obtain, due to movement of the aorta, especially in 
those with large body habitus. 

✓TTE is an accurate imaging modality, with an 
insignificant trend toward underestimation of aortic 
diameter with the use of TTE,CT and MRI measure 
external diameter, which is 2-4 mm higher 
compared to the internal diameter measured by 
echo



A-diastole, leading edge to leading edge  
B-systole ,inner edge to inner edge 



imaging
o if echocardiography provides an indication for surgical 

intervention, then the images should be remeasured by the 
initial reader as well as a second reader to ensure accuracy 
before proceeding to surgery 

o  If TTE cannot provide measurements from the aortic root 
up to the mid A.AO, a CT  or MRI should be performed. 

o  Furthermore, if the aortic root or A.AO is 40 mm or more 
on TTE, a CT or MRI should be performed to evaluate the 
extent of dilatation as well as screen for COA. 

o TEE





non surgical management
✓ BAV is autosomal dominant  with 

reduced penetrance (ninefold in 
first  degree relatives) 

✓ recent AHA recommendations 
include echocardiographic 
screening of  first-degree relatives 
of patients with BAV



non surgical management(cont.)

✓ In addition to routine imaging assessment, 
patients with BAV should receive information on 
typical symptoms and  the risk of aortic 
dissection  

✓ Activities or lifestyle should be modified since 
high intensity competitive and collision sports 
are potentially dangerous and may precipitate 
aortic dissection or rupture in more than mild 
aortic dilatation



non surgical management(cont.)

✓ aggressive control of HTN(COA) beta -Blockers and ACE 
inhibitors or   angiotensin II receptor blockers should be 
considered as first-line agents 

✓ Prophylactic beta-blocker in BAV disease is 
recommended in patientswith aortic diameter (>40 mm) 
without significant aortic regurgitation .  

✓ losartan has also been shown to reduce the rate of aortic 
dilatation in marfan (no study in BAV ) 

✓ Statins may potentially limit aortic dilatation by reducing 
MMP expression and by improving endothelial function 
via increased endothelial nitric 

     oxide synthase (no clinical use )










