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High Agatston aortic valve calcium score predicts transcatheter
paravalvular aortic regurgitation
Kevin L. Greason, MD, Eric E. Williamson, MD, Rakesh M. Suri, MD, and Verg Mathew, MD, Rochester,
Minn
Paravalvular aortic regurgitation is common after trans-
catheter valve replacement.1 Importantly, even mild
regurgitation is associated with reduced survival. We
hypothesized that there is a direct correlation between
high Agatston aortic valve calcium score and the prevalence
of transcatheter paravalvular aortic regurgitation.

MATERIALS AND METHODS
We reviewed the records of 303 patients who underwent transcatheter

aortic valve replacement with the SAPIEN/SAPIEN XT valve (Edwards

Lifesciences Corporation, Irvine, Calif) from November 2008 through

August 2013. From this population, a study group was created of the

99 patients (32.9%) who underwent preopertive contrast-enhanced multi-

detector computed tomography with calculation of the Agatston aortic

valve calcium score and aortic valve area.

Categoric data are presented as counts with frequencies, and

continuous data are presented as medians with interquartile ranges

(IRQs). Transcatheter aortic valve oversize data are reported as percentages

and were determined by the following formula: [(transcatheter aortic valve

area/contrast-enhanced multidetector computed tomographically derived

aortic valve area)� 1]3 100. Logistic regression of dichotomous variables

was done using the upper interquartile range Agatston score and lower in-

terquartile range valve oversize calculation. Analysis was completed using

JMP 10.0 software package (SAS Institute Inc, Cary, NC).

RESULTS
Medianage of the patientswas82years (IRQ,77-87years),

51 patients were male (51.5%), and Society of Thoracic
Surgeons predicted risk of mortality was 8.1% (IRQ,
5.8%-10.8%). Important findings included an Agatston
aortic valve calcium score of 2386 (IRQ, 1592-3342) and
a transcatheter aortic valve oversize of 10.4% (IRQ,
3.75%-18.6%). Vascular access was transapical in 56
patients (56.6%), transfemoral in 35 (35.4%), and transaortic
in 8 (8.1%).

Transcatheter paravalvular aortic regurgitation occurred
in 62 patients (62.6%). Specific grades of regurgitation
were none in 36 cases (36.3%), trivial in 26 (26.3%),
mild in 26 (26.3%), moderate in 9 (9.1%), and severe
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in 2 (2%). Study groups were created that included nonsig-
nificant regurgitation (grade none or trivial) in 62 patients
(62.6%) and significant regurgitation (grade mild, moder-
ate, or severe) in 37 patients (37.4%).
The median Agatston aortic valve calcium score was

lower in the nonsignificant regurgitation group (2212)
than in the significant regurgitation group (2685;
P ¼ .015). In addition, transcatheter aortic valve oversize
was greater in the nonsignificant regurgitation group
(12.9%) than in the significant regurgitation group (8.2%;
P ¼ .016).
Logistic regression analysis identified an increased risk

of significant regurgitation in patients with an Agatston
aortic valve calcium score greater than the overall upper
IRQ of 3342 (odds ratio, 3.17; 95% confidence interval,
1.24-8.38; P ¼ .016). There was no increased risk of
significant regurgitation in patients with a transcatheter
aortic valve oversize of less than 3.75% (P ¼ .100).
DISCUSSION
Agatston aortic valve calcium score is predictive of

significant regurgitation after SAPIEN or SAPIEN XT
transcatheter aortic valve replacement. Other investigators
support this association, although a score break point at
which increased risk of regurgitation occurs has not been
well established.2 On the basis of our current data and
analysis, a break point of an Agatston aortic valve calcium
score of 3342 (the overall upper IRQ) seems reasonable for
study in further investigations.
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