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CENTRAL MESSAGE

Expression levels of endothelial
nitric oxide synthase are altered
in patients with unicuspid aortic
valve.
Amine Mazine, MD, Malak Elbatarny, MD, and
Maral Ouzounian, MD, PhD

Individuals with congenital aortic valve malformations are
at a significantly higher risk of developing ascending
aortic aneurysm and dissection than individuals with
tricuspid aortic valves (TAV).1,2 Whether or not this asso-
ciation is primarily driven by genetic or hemodynamic
factors is a long-standing question in the field. Most
studies have focused on patients with bicuspid aortic valve
(BAV). In contrast, a paucity of data exist on the rarer clin-
ical entity of unicuspid aortic valve (UAV). As such, the
study by Balint and colleagues3 is a welcome addition to
the current body of literature on this topic. The authors
examined the messenger RNA (mRNA) and protein
expression levels of endothelial nitric oxide synthase
(eNOS) in aortic tissue obtained from patients who under-
went cardiac surgery. Their goal was to compare the
expression pattern of this marker between patients with
TAV and those with UAV. This was motivated by the pre-
viously documented observation that the expression of this
eNOS is altered in patients with BAV, and a fortiori in
those with BAV aortopathy.4 The authors were interested
in comparing expression levels in dilated versus nondi-
lated aortas, as well as regional differences in eNOS
expression between segments of aorta presumed to be
exposed to different hemodynamic flow patterns. To
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achieve this, they collected samples from the concavity
and convexity of the ascending aorta and analyzed them
separately. The authors found that eNOS protein concen-
trations—but not their mRNA expression—were lower in
nondilated aortic samples from UAV patients compared
with TAV patients. In contrast, when comparing aneu-
rysmal aortas, no difference was found in eNOS mRNA
or protein expression between dilated TAV and UAV
aortas. Finally, the authors show that in patients with
UAV, eNOS expression is similar across the concavity
and convexity of the ascending aorta, leading them to
conclude that alterations in eNOS expression are “inde-
pendent of alterations in aortic wall shear stress” and
“likely caused by a congenital defect in eNOS signaling
that is stronger than turbulence-induced expression
patterns.”3

Although this study raises some interesting questions,
the aforementioned conclusions are somewhat overstated
in light of some significant study design limitations. The
multiplicity of factors considered (valve morphology,
presence/absence of dilation, and concavity vs convex-
ity), combined with the relatively small sample size,
make this study at high risk for a type 1 error. As such,
these results should be interpreted with caution and
considered hypothesis-generating at best. Furthermore,
in the absence of 4-dimensional magnetic resonance im-
aging flow data, the assumption that concave versus
convex segments of the ascending aorta are exposed to
different hemodynamic flow patterns is speculative.
This is especially true in the setting of UAV, where the
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presence and direction of flow jets across the aortic valve
can significantly influence flow dynamics in the
ascending aorta.

Beyond these methodological considerations, the molec-
ular processes involved in UAV-related aortopathy are
likely complex and multifactorial, such that the examina-
tion of a single marker is unlikely to yield the full picture.
Thankfully, in recent years, the emergence of sophisticated
multiomics analysis methods5 has provided a powerful plat-
form to address questions like the one raised by Balint and
colleagues.3
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