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Background:  Calcific aortic stenosis is the most common lesion requiring valve replacement.  Transcutaneous procedures (TAVR) are rapidly increasing.  Yet we lack detailed information on aortic valve and root anatomy.  This study used gated cardiac CT to measure size and proportions of the valve leaflets, sinuses of Valsalva, and ascending aorta.
Methods:  150 gated cardiac CT scans were performed for a variety of clinical indications.  The following were measured: area of each cusp (short axis plane), height of each sinus (from leaflet base to sinotubular junction), width of each sinus (from central coaptation point to outer sinus edge), annular perimeter, perimeter at mid-sinus level, and perimeter at the sinotubular junction.
Results:  The right cusp (RCC) was largest, the left (LCC) smallest, and the non- (NCC) intermediate.  Each cusp was larger in men than women, even after indexing for BSA (chart).  By contrast, sinus width and height did not differ between the sexes.  No significant differences were noted between races.

                Men
        Women
P value
RCC (mm2)
142±38
117±32
<0.0001
LCC (mm2)
124±29
109±29
0.004
NCC (mm2)
130±33
116±33
0.02
Interestingly, the ratio of sinus height (average): annular radius was 1.69±0.18, very close to the “golden ratio” of 1.62 found throughout the natural world.  Annular perimeter did not vary by age.  However, perimeter at the mid-sinus level and at the sinotubular junction were increased at older ages though the association was weak (p=0.01, r squared=0.05 and p=0.002, r squared=0.07)
Conclusions:  The aortic valve cusps are of unequal size; this may have to do with surrounding structures (e.g. interannular fibrosa and atrial septum).  Cusps are smaller in women than men, even after indexing to BSA.  The proportion of sinus height: annular radius approximates the “golden ratio” which may help foster vortex formation.

