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Abstract

Around 30-40% of acute ischemic strokes are cryptogenic,
with potential causes including atrial fibrillation, paradoxical
embolism through a Patent Foramen ovale (PFO), or sub-
stenotic atherosclerosis. Aortic atherosclerosis, while rare,
is a significant cause of systemic embolization. Despite its
rarity, aortic atherosclerosis is common, with varying char-
acteristics. Complex aortic atherosclerotic thrombi, though
infrequent, pose an increased risk for embolic stroke and
recurrence. Typically located in the descending aorta, com-
plex distal atherogenic aortic arch thrombi are uncommon
sources of systemic embolism. Here, we present a case high-
lighting the significance of complex aortic arch atherogenic
thrombi as independent risk factors for cryptogenic stroke.

A 53-year-old female with a complex medical history
presented with generalized weakness. Imaging revealed
multifocal acute ischemia, predominantly in the right pari-
etal lobe. Further investigation, including Transesophageal
Echocardiogram (TEE), identified a large, mobile thrombus
in the distal aortic arch near the subclavian artery, along-
side a small patent foramen ovale. Surgical intervention via
transverse aortic arch thrombectomy was performed suc-
cessfully, and the patient was transitioned to anticoagulant
therapy postoperatively.

Ischemic strokes, categorized by the TOAST classifica-
tion, often have cryptogenic origins, necessitating thorough
investigation. Aortic arch atherosclerotic lesions, though
rare, can lead to arterial embolism, emphasizing the need
for targeted diagnostic measures such as TEE. Management
strategies include medical therapy with anticoagulants or
surgical intervention, tailored to individual patient risk fac-
tors and thrombus characteristics. This case underscores
the importance of considering aortic arch thrombosis as a
potential etiology of cryptogenic stroke, particularly in pa-
tients with relevant risk factors.
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Introduction

About 30-40% of acute ischemic strokes are cryptogenic, or
unexplained [1]. Some of the potential mechanisms underlying
cryptogenic stroke include: Atrial Fibrillation (AF), paradoxical
embolism through a patent foramen ovale (PFO), or substenotic
atherosclerosis [2]. Among atherosclerotic causes, aortic ath-
erosclerosis is a rare cause of systemic embolization [3].

While aortic atherosclerosis as a cause of embolization
is rare, it itself is common with varying locations and charac-
teristics [4]. In the Stroke Prevention: Assessment of Risk in a
Community (SPARC) study, aortic atherosclerotic plaques were
found in 43.7% of 588 randomly sampled subjects. However,
complex plaques (defined as large (>4 mm) and/or ulcerated, or
mobile) were present in only 7.6% of that same population [5].
Complex aortic atherosclerotic thrombi carry an increased risk
for embolic stroke and recurrence [6-8]. Additionally, athero-
sclerotic aortic thrombi are generally located in the descending
aorta and less frequently, in the aortic arch [9]. A complex distal
atherogenic aortic arch thrombus is an uncommon source of
systemic embolism.

Here, we present a patient with a cryptogenic stroke found to
have a complex distal atherogenic aortic arch thrombus extend-
ing just past the subclavian artery on Transesophageal Echo-
cardiography (TEE). The patient was treated with a transverse
aortic arch thrombectomy. The aim of this report is to increase
identification of a complex aortic arch atherogenic thrombus as
an independent risk factor for cryptogenic stroke.

Case Report

Our patient is a 53-year-old female with a past medical histo-
ry significant for Crohn’s Disease status post multiple bowel re-
sections, cerebrovascular accident, Bell’s Palsy, essential hyper-
tension, asthma, and tobacco use who presented initially to an
outside facility with progressively worsening generalized weak-
ness for several weeks. CT brain done showed heterogeneous
parenchymal hypo-attenuation in the superior right parietal
lobe concerning for an acute versus subacute stroke; as well as
heterogeneous parenchymal hypo-attenuation and encepha-
lomalacia throughout the left cerebellar hemisphere and right
basal ganglia which appeared more chronic in nature. She was
transferred to our facility for escalation of care. Initial workup
suggested that this is not an acute stroke, and follow up imaging
and echocardiogram was recommended by the stroke team to
identify potential etiologies for the stroke. MRI showed multifo-
cal acute ischemia, notably large in the right parietal lobe and
a small area involving the left cerebellar hemisphere; as well
as petechial hemorrhage within the right parietal infarct, pre-
sumed to be cardioembolic in etiology (Figure 1). MRA of the
head showed no gross major branch occlusion, but did show
asymmetric moderate narrowing at the proximal M2 segment
of the right MCA; and the MRA of the neck showed an appar-
ent filling defect in the distal aortic arch possibly a thrombus.
Transthoracic Echocardiogram with bubble study was negative
for any pathology. Transesophageal Echocardiogram (TEE) was
performed due to high suspicion for cardiac source of stroke.
The TEE showed a large and mobile 4cm thrombus in the distal
aortic arch near takeoff just past the subclavian, as well as a
small thrombus and, a very small tunnel Patent Foramen Ovale
(PFO) with right to left shunting (Figure 2). Cardiology recom-
mended a CTA of the chest that showed a large thrombus iden-
tified in the aortic arch with a component extending into the
proximal left subclavian artery.

Our patient was started on a heparin infusion and cardio-
thoracic surgery was consulted for further evaluation. The pa-
tient underwent a surgical transverse aortic arch exploration
and thrombectomy with left atrial appendage ligation using a
35mm atircure clip. Intraoperatively, the orifices of the common
trunk of the innominate and left carotid artery were widely pat-
ent without presence of disease. The left subclavian orifice was
widely patent. There was a relatively large calcific plaque with a
small artery of penetration present just distal to the subclavian
artery. Approximately a 4 x 1.5 cm thrombus was hanging, at
that point, from the intima. This was removed under direct vi-
sion (Figure 3). A small residual stump about 3-4 mm was also
cleaned off the plaque.

The surgery was successful, and the patient was able to
be bridged to coumadin along with aspirin and high-intensity
statin. Autoimmune and antiphospholipid syndrome workup
was negative. Overall, the thrombus was thought to be athero-
sclerotic in origin.

Figure 1: Intra-operative Transesophageal Echocardiogram
showing thrombus.

Figure 2: Diffusion MRI brain showing multifocal acute ischemia.
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Figure 3: Distal aortic arch mobile thrombus that was extracted
surgically.

Discussion

Ischemic strokes are responsible for 87% of all strokes in the
United States alone. The pathophysiology of ischemic strokes
can be explained by various mechanisms. Ischemic strokes are
categorized into five types by the TOAST (Trial of Org 10172 in
Acute Stroke Treatment) classification system [10]. The classi-
fication was based on clinical characteristics and findings from
diagnostic studies. It includes the following sub-groups of isch-
emic strokes: 1) large-artery atherosclerosis, 2) cardioembolic,
3) small-vessel occlusion, 4) stroke of other determined etiol-
ogy, and 5) stroke of undetermined etiology/cryptogenic stroke.
About 30-40% of ischemic strokes are attributable to a crypto-
genic etiology [1]. Due to the high risk of recurrence associated
with cryptogenic strokes [11-13], it is important to identify its
origins by targeted investigations.

Aortic arch atherosclerotic lesions are a potential source of
arterial embolism. Transesophageal Echocardiogram (TEE) gen-
erally allows for accurate delineation of aortic arch anatomy and
potential lesions [3]. A thrombus in the aorta can be managed
by medical or surgical interventions. Medical management in-
volves anticoagulation with heparin, especially when perceived
risk of thromboembolism is low [14]. Surgical intervention,
involving aortotomy with endarterectomy, thrombectomy or
balloon embolectomy, along with thrombolysis, are suggested
therapeutic approaches [11]. Continued long-term anticoagu-
lation is necessary unless the underlying causative process re-
solves [12]. Therefore, it is crucial to consider atherosclerosis
of the aortic arch leading to systemic embolism as part of the
differential diagnosis when assessing the cause of cryptogenic
stroke.

The patient described in the case study had multiple risk fac-
tors for atherosclerosis including history of significant tobacco
use and essential hypertension. The thrombus observed in aor-
tic arch on TEE was likely atherogenic in origin. The patient had
a past medical history significant for Crohn’s disease, which is
an independent risk factor for atherosclerosis as well as venous
thrombosis®. Long-term use of steroids has been previously
reported to increase the risk of blood clotting [11]. Consider-

ing the patient’s history of asthma/COPD and Crohn’s disease,
it is reasonable to concur that the use of steroids for manage-
ment of these chronic conditions may have contributed to the
pathogenesis of thrombus formation. The presence of aortic
arch thromboses seems to represent a distinct manifestation of
atherosclerotic disease in the aorta, linked to arterial embolism,
especially in younger patients [3].

In conclusion, our case underscores the importance of con-
sidering thrombosis of the aortic arch as a potential cause of
systemic embolism, especially in cases where a definite source
is not identified.

Declaration of Generative Al and Al-assisted technologies
in the writing process

Statement: During the preparation of this work the author(s)
used ChatGPT in order to improve the grammar and language.
After using this tool/service, the author(s) reviewed and edited
the content as needed and take(s) full responsibility for the con-
tent of the publication.

Conflict of interest: The authors declared no conflict of inter-
est.

Funding: None.

Author contributions: All authors drafted the manuscript,
critically revised the manuscript and reviewed the literature. All
authors read and approved the final manuscript.

All authors have participated in the work and have reviewed
and agree with the content of the article.

None of the article contents are under consideration for
publication in any other journal or have been published in any
journal.

No portion of the text has been copied from other mate-
rial in the literature (unless in quotation marks, with citation).
| am aware that it is the authors responsibility to obtain permis-
sion for any figures or tables reproduced from any prior publi-
cations, and to cover fully any costs involved. Such permission
must be obtained prior to final acceptance.

Data availability statement: The authors declare that all the
data supporting the findings of this study are available within
the manuscript.

References

1. Yaghi S, Elkind MS. Cryptogenic stroke: A diagnostic chal-
lenge. Neurol Clin Pract. 2014; 4(5): 386-393. doi: 10.1212/
CPJ.0000000000000086.

2. Yaghi S, Bernstein RA, Passman R, Okin PM, Furie KL. Crypto-
genic Stroke: Research and Practice. Circ Res. 2017; 120(3): 527-
540. doi: 10.1161/CIRCRESAHA.116.308447.

3. Laperche T, Laurian C, Roudaut R, Steg PG. Mobile thromboses
of the aortic arch without aortic debris. A transesophageal echo-
cardiographic finding associated with unexplained arterial em-
bolism. The Filiale Echocardiographie de la Société Francaise de
Cardiologie. Circulation. 1997; 96(1): 288-94. doi: 10.1161/01.
€ir.96.1.288.

4, Meissner |, Khandheria BK, Sheps SG, Schwartz GL, Wiebers DO,
et al. Atherosclerosis of the aorta: risk factor, risk marker, or in-
nocent bystander? A prospective population-based transesoph-
ageal echocardiography study. J Am Coll Cardiol. 2004; 44(5):
1018-24. doi: 10.1016/j.jacc.2004.05.075.

Journal of Clinical Images



MedDocs Publishers

Capmany RP, Ibafiez MO, Pesquer XJ. Complex atheromatosis
of the aortic arch in cerebral infarction. Curr Cardiol Rev. 2010;
6(3): 184-93. doi: 10.2174/157340310791658712.

Amarenco P, Cohen A, Tzourio C, Bertrand B, Hommel M, et al.
Atherosclerotic disease of the aortic arch and the risk of isch-
emic stroke. N Engl J Med. 1994; 331(22): 1474-9. doi: 10.1056/
NEJM199412013312202.

Di Tullio MR, Homma S, Jin Z, Sacco RL. Aortic atherosclerosis,
hypercoagulability, and stroke the APRIS (Aortic Plague and Risk
of Ischemic Stroke) study. J Am Coll Cardiol. 2008; 52(10): 855-
61. doi: 10.1016/j.jacc.2008.04.062.

Cohen A, Tzourio C, Bertrand B, Chauvel C, Bousser MG, et
al. Aortic plague morphology and vascular events: A follow-
up study in patients with ischemic stroke. FAPS Investigators.
French Study of Aortic Plaques in Stroke. Circulation. 1997;
96(11): 3838-41. doi: 10.1161/01.cir.96.11.3838.

Maloberti A, Oliva F, De Chiara B, Giannattasio C. Asymptomatic
aortic mural thrombus in a minimally atherosclerotic vessel. In-
teract Cardiovasc Thorac Surg. 2016; 22(3): 371-3. doi: 10.1093/
icvts/ivv349.

10.

11.

12.

13.

14.

15.

Adams HP Jr, Bendixen BH, Kappelle LJ, Biller J, Love BB, et al.
Classification of subtype of acute ischemic stroke. Definitions
for use in a multicenter clinical trial. TOAST. Trial of Org 10172
in Acute Stroke Treatment. Stroke. 1993; 24(1): 35-41. doi:
10.1161/01.str.24.1.35.

C Stollberger, W Kopsa, J Finsterer, Resolution of an aortic
thrombus under anticoagulant therapy, European Journal of
Cardio-Thoracic Surgery. 2001; 20(4): 880-882, https://doi.
org/10.1016/51010-7940(01)00902-2.

Hahn TL, Dalsing MC, Sawchuk AP, Cikrit DF, Lalka SG. Primary
aortic mural thrombus: presentation and treatment. Ann Vasc
Surg. 1999; 13(1): 52-9. doi: 10.1007/s100169900220.

Ibeh C, Elkind MSV. Stroke Prevention after Cryptogenic Stroke.
Curr Cardiol Rep. 2021; 23(12): 174. doi: 10.1007/s11886-021-
01604-1.

Kuroda Y, Marui A, Arai Y, Nagasawa A, Tsumaru S, et al. Flutter-
ing cord-like thrombus in the aortic arch. J Cardiothorac Surg.
2022; 17(1): 95. doi: 10.1186/513019-022-01843-5.

Nufiez P, Garcia Mateo S, Quera R, Gomolléon F. Inflammatory
bowel disease and the risk of cardiovascular diseases. Gastro-
enterol Hepatol. 2021; 44(3): 236-242. English, Spanish. doi:
10.1016/j.gastrohep.2020.09.002.

Journal of Clinical Images



