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Potentially lethal complications, such as rupture and dissec-
tion, are more common as aortic aneurysm size increases.’
It is therefore universally accepted that replacement of the
aneurysmal aorta is a preventive treatment for these compli-
cations. Determining the size threshold at which to inter-
vene is a more complicated issue; furthermore, patients
with genetic aortopathies, such as Marfan syndrome are rec-
ommended to undergo earlier intervention because dissec-
tion can occur at smaller aortic diameters.”” The lack of a
more personalized approach to aortic aneurysmal disease
commonly leads to everyday clinical dilemmas as to when
intervention should be recommended, especially for pa-
tients with congenital heart diseases (eg, tetralogy of Fallot
and bicuspid aortic valve [BAV]) that may be associated
with inherently large aortic roots and aortas.”” Clearly, a
more data-driven approach to the dilated aorta is needed
to guide clinical decision making on an individual patient
basis.

In this month’s edition of the Journal, Chim and col-
leagues® present a novel micromechanical and microstruc-
tural approach to differentiate BAV aortopathy from
idiopathic aneurysmal aortopathy. The data are limited
by sample size (N = 39) and the lack of an optimal control
group; nevertheless, this study indicates that BAV aortop-
athy is associated with reduced vessel wall compliance
relative to idiopathic aneurysmal aortopathy and nona-
neurysmal aortas. As such, Chim and colleagues® postulate
that BAV aortopathy may require specific guidelines for
intervention, because its microstructure is inherently
different from that of idiopathic aneurysmal aortopathy.
Though there are limitations to their data, their analysis
with nanoindentation demonstrates that aortopathies do
possess specific biomechanical signatures.

The goal of all studies that determine the biomechan-
ical properties and important biomarkers of aortopathy
is to predict which patients would benefit from earlier
intervention—and, conversely, which patients would
benefit from delayed intervention and continued surveil-
lance. The next step in the clinical translation of this
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study by Chim and colleagues® is to determine how these
microstructural changes and changes in stiffness actually
influence the failure mechanics of aortic aneurysmal tis-
sue. Specifically, studies would need to measure directly
either the aneurysmal tissue toughness’ or the amount of
energy required to cause irreversible failure. This is not
clinically practical, however, because it requires direct
testing of resected aortic tissue. Alternatively, under-
standing how specific biomarkers and non—failure-related
biomechanical parameters relate to toughness and other
failure-related biomechanical properties would have the
most clinical impact.

Although treatment and fundamental understanding of
aortopathies have seen significant progress during the past
few decades, the key issue of predicting aneurysmal com-
plications on an individual patient basis remains unan-
swered. Continued research and advances in imaging,
structural mechanics and characterization, biomarkers,
and genetics are therefore needed to address this unmet
medical need.
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