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Central Message

The pathophysiology of aortic aneurysms is

influenced by multiple processes including he-

modynamic stress, aortic injury, chronic

inflammation, genetic abnormalities, and indi-

vidual comorbidities.

See Article page 1434.
Although the consequences of aortic pathology are often
fatal, the pathophysiology of aortic aneurysms and dissec-
tion remains poorly understood. The prevailing theory of
cystic medial necrosis, a degenerative process thought to
weaken the aortic wall, was first described by Gsell in
1928 and Erdhein in 1930.1 Recent studies, including the
study presented by Leone and colleagues2 in this issue of
the Journal, have uncovered that inflammation may actually
play a greater role than previously described. In fact, degen-
eration and inflammation of the aortic wall may not be
mutually exclusive processes but rather phases along the
continuum of aortic pathology.

Building on their previous work, Leone and colleagues
characterized the histopathology of 255 patients undergoing
surgery for thoracic aortic aneurysms, determining that
atherosclerosis (18.8%) and aortitis (13.7%) accounted
for a significant portion of the samples.2,3 In total, 25%
of patients had a mixed (degenerative-atherosclerosis,
degenerative-aortitis or atherosclerosis-aortitis) profile. In
addition, the prevailing histopathologic profiles correlated
to the patients’ comorbidities. Patients with bicuspid valves
were more likely to have a degenerative profile, whereas
older patients with diabetes, a history of tobacco abuse,
and coronary artery disease had a predominantly athero-
sclerotic profile. Patients in the aortitis cohort had larger
aneurysm diameters, were primarily female, and had
greater body mass index.

Leone and colleague’s study exemplifies the complexity
of aortic pathophysiology, which we now understand is a
combination of hemodynamic stress, aortic injury, chronic
inflammation, genetic abnormalities, and individual comor-
bidities.1,4,5 Emerging studies now indicate that degenera-
tion of the aortic wall simply represents one phase of the
natural history of aortic disease and that inflammation
may be the initial insult. Wu and colleagues6 showed that
the NLRP3-caspase-1 inflammasome cascade–mediated
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degradation of smooth muscle cells contributes to aortic
biomechanical dysfunction and aneurysm development. In
addition, others have implicated transforming growth
factor-beta dysregulation, natural killer cells, and autoim-
munity following viral or bacterial infections as other
possible explanations for aortic wall degradation.4,5 Phar-
macologic treatments that inhibit these pathways, such as
glyburide-mediated inhibition of the inflammasome
cascade, may protect against aortic aneurysms.6

Leone and colleagues’ work further validates the role of
inflammation in aortic pathophysiology, but several con-
siderations come to light. First, the histopathologic survey
presented here represents a snapshot along the natural his-
tory of aortic disease, limiting our ability to understand the
temporal association between these events. A chronolog-
ical study evaluating specimens along the timeline of
aortic disease is, of course, only possible in animal models.
Second, the authors grouped samples from patients with
aneurysms, dissection, intramural hematomas, and aortic
ulcers, which may further limit our ability to discern a
pattern between these processes. Third, it is difficult to
draw conclusions from the small cohort (n ¼ 5) of patients
with Marfan’s syndrome presented here. Connective tissue
disorders leading to aortic disease may be best to be stud-
ied separately.

Taken together, this study underscores the role of inflam-
mation in aortic pathophysiology. The authors provide us
with a better understanding of correlation between histopa-
thology and clinical risk factors, which may help identify
gery c December 2020

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtcvs.2019.09.037&domain=pdf
mailto:Ravi.ghanta@bcm.edu
mailto:Ravi.ghanta@bcm.edu
https://doi.org/10.1016/j.jtcvs.2019.09.037


Patel and Ghanta Commentary

A
D
U
L
T

patients at greater risk. A deeper understanding of the com-
plex relationship between inflammation and degeneration at
the molecular level is expected to help with the develop-
ment of targeted therapies.4-6
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