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This article refers to ‘Association Between Aortic Arch Atheroma
and Periprocedural Stroke Following Transcatheter Aortic Valve
Implantation’ by Suenaga et al," published in this issue of the Journal.”
Stroke remains a feared complication of transcatheter aortic valve re-
placement (TAVR), with meaningful consequences for a patient’s quality
of life, functional status, and longevity.” Despite TAVR becoming more
prevalent in patients at lower surgical risk and a decline in other TAVR
complication rates® post-TAVR stroke rates have remained largely
stable,* and efforts to mitigate stroke risk have fallen short. Notably, cere-
bral embolic protection devices were developed to capture debris from
native aortic valve expansion during TAVR, but they have not shown clin-
ical benefit in all-comer TAVR populations.>® A risk-model to predict
post-TAVR stroke was created from clinical data reported on over 97
000 patients in the STS/ACC TVT Registry, but it had only modest pre-
dictive power.” Subsequent studies including more detailed clinical and im-
aging data have found inconsistent results with regards to clinical and
procedural factors associated with stroke.?®™""

More recently, efforts to refine stroke risk prediction have increas-
ingly implicated aortic atheroma and plaque as a potential embolic
source leading to stroke post-TAVR. Greater aortic plaque thickness
and aortic total atheroma burden are associated with periprocedural
stroke,">"® and severe aortic atheroma is associated with both peripro-
cedural and long-term neurologic events.™ However, classification of
aortic lesions has an impact on study findings. For instance, studies look-
ing at the association between aortic thrombus or atherothrombotic
lesions and stroke at 1-month post-TAVR are discordant, albeit with
different definitions of what constitutes a severe lesion.'>'® Notably,
many of these studies have used different measures of aortic atheroma
and plaque, often consolidating disparate complex lesions into binary
classifications for ease of statistical comparison in light of relatively small
sample sizes (Table 1).

In this issue of EHJ Valvular and Structural Heart Disease, Suenaga
et al." examine the relationship between aortic arch atheroma severity
and post-TAVR stroke risk at 1-month in a more nuanced fashion. This
study expands upon prior work by leveraging a larger sample to employ
an intuitive, arch atheroma grading scale and make comparisons by

valve type. Among 1971 patients, aortic arch plaque burden was cate-
gorized using a graded scale based on pre-procedural imaging: none/
mild (maximum plaque thickness (MPT) <3 mm), moderate (MPT 3—
5mm), severe (MPT >5 without shaggy morphology), or shaggy
(MPT >5 with shaggy morphology). The authors find that, compared
with mild/no atheroma, moderate atheroma was associated with a
2.9% (95% Cl: 1.63-5.28) higher risk of stroke and shaggy atheroma
was associated with a 14.6x (95% Cl: 6.67—-31.87) higher risk of stroke.
The association between severe atheroma and stroke risk was not stat-
istically significant but showed a trend towards an increased risk of
stroke (aOR 2.81; 95% Cl, 0.92-8.61; P =.07).

The authors also examined the relationship between aortic arch
atheroma and stroke risk separately by valve type. A stepwise in-
crease in periprocedural stroke risk was observed across worsening
plaque categories among patients treated with a self-expanding valve
(SEV) (2.8% vs 8.2% vs 13.6% vs 33.3%, P < .001), whereas stroke risk
among balloon-expandable valve (BEV) recipients was only elevated
for those with shaggy atheroma (1.1% vs 2.8% vs 1.4% vs 11.9%, P
<.001). When comparing SEV to BEV directly, SEV were associated
with higher adjusted odds of stroke in patients with none/mild ath-
eroma (aOR 2.51; 95% CI 1.01-6.22, P = .047), moderate atheroma
(@aOR 2.91; 95% Cl 1.27-6.86, P =.012), and severe atheroma (aOR
9.49;95% C1 1.04-208.12, P = .046), while risk of stroke for patients
with shaggy plaque was not significantly different for SEV and BEV
(@OR 2.63; 95% Cl 0.52-12.33, P=.229) after adjusting for
confounders.

Taken together, these results paint a more detailed picture of how
aortic atheroma can affect post-TAVR stroke risk. Shaggy atheroma
emerges as a potent risk factor for post-TAVR stroke, regardless of valve
type. The dose-response increase in stroke risk by MPT for SEV, but not
for BEV suggests that embolization of aortic atheroma may in fact medi-
ate many post-TAVR strokes, given that SEV interact with the aortic arch
much more than BEV. These findings align with the hypothesized mech-
anism linking aortic atherosclerosis to post-TAVR stroke via emboliza-
tion of atheromatous debris during catheter manipulation and device
advancement through an atherosclerotic aorta.
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Table 1 Association of aortic atheroma, plaque thickness, and atherothrombotic lesions with post-TAVR stroke

risk

Study

Exposure

Stroke
outcome

Association

Kataoka et al."

Miyasaka et al.'?

Bonnet et al.”®

Kikuchi et al.'

Shirai et al."®

Total atheroma volume (TAV) measured by
volumetric CT analysis of 4 aortic segments.
Measured in cm® for ascending, descending, and

abdominal aorta, as well as aortic arch.

Maximal aortic plaque thickness (MPT) in the
ascending aorta, the aortic arch, and the
descending aorta using CT.

Presence of severe aortic wall thrombus (AWT)
defined by composite score >8 (binary).
Composite scores were assigned by assessing
number of affected segments of aorta, thrombus

type, thickness, area, and circumference.

Presence of severe aortic atheroma (binary) was
defined as protruding atheroma of >3 mm
thickness with protruding components, ulcerated
atheroma with ulcer-like intimal disruption, and

atheroma of >5 mm thickness.

Presence of atherothrombotic lesion (binary),
defined as: (1) intimal thickening >4 mm, OR (2)
mobile-looking, ulcerated, or protruding

Acute CVE within
24 hours: 16/
278 (5.8%).

Stroke within
48 hours: 26/
1023 (3.1%)

Stroke within
24 hours: 21/
641 (3.3%)

Stroke within 1
month: 43/977
(4.4%)

Stroke within 1
month: 4/278
(1.4%)

TAV in ascending aorta > 10.3 cm® (OR: 1.81;
95% Cl: 1.34-2.21; P =.008) and TAV in aortic
arch>29 cm? (OR: 1.76; 95% CI: 1.29-2.10; P

=.009) were independent predictors of stroke.

Patients who had strokes were more likely to
have greater MPT in the aortic arch (2.4 mm
(IQR: 1.3-2.8 mm) vs 1.8 mm (IQR: 1.4—

2.2 mm); P <.01) and descending aorta
(2.9 mm (IQR: 2.1-4.2 mm) vs 2.8 mm (IQR:
2.1-3.6 mm), P =.049) compared with patients

who did not have stroke.

Patients with severe AWT had increased chance
of stroke compared with moderate or no/mild
AWT. (13.7% vs 2.2% vs 1.4%, P <.001).

Patients with severe aortic atheroma had a higher
risk of 30-day stroke (adjusted HR: 2.12 (95%
Cl: 1.15-3.90), P =.016) and ischaemic stroke
at 2 years (adjusted HR 3.71, 95% ClI: 1.35—
10.2).

No difference in stroke risk between patients with
and without atherosclerotic lesions (3.5% vs
2.5%, P=.72).

atheroma.

This study has several key strengths that make it a valuable addition
to the literature on post-TAVR stroke. First, the low loss to follow-up
in this study (99.8%) out to 30 days with prospective phone calls to as-
certain outcomes provides a high level of confidence in the ability to
capture stroke after TAVR. Second, this study has a larger sample
than previous studies that examine aortic atheroma and can thus exam-
ine impact of differences in gradation of atheroma and interaction be-
tween atheroma and valve type in a nuanced fashion. Finally, the
intuitive grading scale of aortic arch atheroma used in this study can
be readily utilized more broadly, which makes the findings of the study
easily replicable by clinicians counselling patients regarding TAVR, par-
ticularly given the ubiquitousness of TAVR CT for pre-procedural
planning.

This study must also be interpreted in the context of its limita-
tions. Given that this was a retrospective observational study, the
possibility of residual confounding exists. Specifically, extensive ath-
eroma arch is likely associated with atherosclerosis in other vascular
beds, including those that feed the brain. As such, it is possible that
aortic arch atheroma is merely a marker of increased stroke risk, ra-
ther than a true mediator of stroke through embolization. Thus, it is
possible that newer cerebral embolic protection devices in develop-
ment that are designed to protect against aortic atheroma emboliza-
tion may still fall short. Nevertheless, even if aortic atheroma is a
marker of stroke risk, the study results can still inform patient coun-
selling. Additionally, the study included a mix of older and newer BEV
and SEV, and it is likely underpowered to detect differences in differ-
ent generations of valve platforms. Notably, newer versions of the

Evolut SEV platform have increased flexibility due to multiple spines,
which can reduce contact with the aortic arch and theoretically de-
crease the risk of embolization. Thus, these results on the differential
impact of atheroma on valve type may not generalize to the most
current-generation of devices.

The findings of this study have important implications that can guide
clinicians today. The authors demonstrate that a simple, CT-based quan-
tification of aortic atheroma can provide meaningful data about a patient’s
risk of post-TAVR stroke and may help inform procedural planning.
Patients with more extensive aortic arch atheroma burden should be
counselled that they have a higher post-TAVR stroke risk. Additionally,
in patients with substantial aortic arch atheroma, a BEV may be preferred
over SEV when anatomically feasible to mitigate the risk of stroke, though
further study in current-generation devices is needed.

In sum, Suenaga et al." move the field beyond blunt, binary descriptors
of aortic disease and towards a more clinically actionable understanding
of how aortic atheroma burden shapes stroke risk after TAVR. Their
work reinforces the central role of the aorta as a potential embolic
source, highlights important interactions with valve platform, and under-
scores the value of careful, pre-procedural CT-based phenotyping.
While the possibility of residual confounding and evolving device tech-
nology warrant caution, these data provide a pragmatic framework for
risk stratification and shared decision-making today. Ultimately, integrat-
ing nuanced anatomic risk assessment into procedural planning and test-
ing targeted mitigation strategies in contemporary practice represents a
necessary next step if we are to finally bend the stubborn curve of
post-TAVR stroke.
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