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Background
Bicuspid Aortic Valve (BAV) is the most common con-
genital heart defect and is associated with a high risk of
aortic dilation. We sought to determine if patients with
certain BAV phenotypes are predisposed to particular
morphological abnormalities of the thoracic aorta.

Methods
One hundred and ninety-two patients with BAV who
underwent magnetic resonance angiography between
January 2007 and July 2010 were retrospectively identi-
fied. Aortic morphology was examined through mea-
surements of diameter at nine levels along the thoracic
aorta, 3D volume of the ascending aorta, vessel eccentri-
city, and assessment of aortic root and arch morphology.
Diameters and volumes were normalized to body surface
area. BAV phenotypes were defined by fusion of the
right and left coronary cusps (Type 1), right and non-
coronary cusps (Type 2), and left and non-coronary
cusps (Type 3).

Results
We found 140 patients (73%) with Type 1 fusion, 46
patients (24%) with Type 2 fusion, and 6 patients (3%)
with Type 3 fusion. Mean diameter at the sinus of Val-
salva was significantly larger in Type 1 patients (1.97 vs.
1.77 cm/m2; p<0.001). Mean aortic volume in the proxi-
mal ascending aorta was significantly greater in Type 2
patients (0.93 vs. 0.60 cm3/m2; p<0.01). Type 2 patients
possessed greater dimensions in the distal ascending
aorta and proximal aortic arch, and were also more
likely to have ascending distention of the aortic root.
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Figure 1 Cardiac magnetic resonance image annotated to illustrate
the 9 levels at which the aortic diameter was measured. 1. Aortic
annulus; 2. Sinus of Valsalva; 3. Sinotubular junction; 4. Proximal
ascending aorta; 5. Mid-ascending aorta; 6. Distal ascending aorta; 7.
Proximal to the innominate trunk (proximal aortic arch); 8. Distal to
the left subclavian artery (distal aortic arch); 9. Descending aorta at
the level of the diaphragm.
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Conclusions
Our results suggest that BAV with Type 1 fusion is
associated with dilation of the aortic root, while BAV
with Type 2 fusion is associated with dilation of the dis-
tal ascending aorta and proximal arch. Our findings sup-
port the role of hemodynamics in the aortic dilation
seen in the presence of BAV, and illustrate the morpho-
logical heterogeneity that exists among BAV phenotypes.

Funding
Medical Student Summer Research Grant through
Northwestern University’s Feinberg School of Medicine.

Author details
1Radiology, Northwestern University, Feinberg School of Medicine, Chicago,
IL, USA. 2Biomedical Engineering, Northwestern University, Chicago, IL, USA.
3Bluhm Cardiovascular Institute, Northwestern Memorial Hospital, Chicago, IL,
USA.

Published: 1 February 2012

doi:10.1186/1532-429X-14-S1-M4
Cite this article as: Merritt et al.: Association between leaflet fusion
pattern and thoracic aorta morphology in patients with bicuspid aortic
valve. Journal of Cardiovascular Magnetic Resonance 2012 14(Suppl 1):M4.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Figure 2 Variations in aortic diameter with bicuspid aortic valve
fusion pattern type.
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