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Background: Diastolic retrograde flow in the descending aorta (DAo) may occur in the presence of atherosclerosis
and may be overlooked as a mechanism of retrograde embolization in patients with stroke. We performed thoracic
endovascular aortic repair (TEVAR) in a patient with recurrent cerebral infarctions for treatment of aortic aneurysm
with atheromatic plaque, which was considered as the source of embolism.

Case presentation: A 56-year-old man with a history of idiopathic thrombocytopenia and hypertension was referred
to our hospital with paralysis of the right upper and lower limbs. Multiple cerebral infarctions were found and treated;
however, 1 month later, another cerebral infarction developed. A small saccular aortic aneurysm with plague was
found beyond the left subclavian artery, and this site was deemed as the source of embolism. We performed TEVAR to
prevent further recurrence of cerebral infarctions. No cerebral infarctions were observed 6 months post-operation.

Conclusions: TEVAR is a useful treatment for not only aortic aneurysm and dissection, but also cerebral infarctions
caused by an embolic source proximal to the DAo due to retrograde aortic blood flow.
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Background

An increasing body of evidence suggests that diastolic
retrograde flow in the descending aorta (DAo) may fre-
quently occur in the presence of atherosclerosis and
become an overlooked mechanism of retrograde emboli-
zation in patients with stroke [1, 2]. Retrograde flow from
complex DAo plaques are frequently detected in both
determined and cryptogenic stroke and could explain
the cause of embolism in all brain territories [1]. We per-
formed thoracic endovascular aortic repair (TEVAR) for
recurrent cerebral infarctions due to a distal arch aortic
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aneurysm with atheromatic plaque, which was consid-
ered as the source of embolism.

Case presentation

A 56-year-old man with a history of idiopathic throm-
bocytopenia (ITP) and hypertension was referred to
our hospital with paralysis of his right upper and lower
limbs. The patient had no history of obvious arrhyth-
mias, such as atrial fibrillation. Brain magnetic resonance
imaging (MRI) showed multiple cerebral infarctions
(Fig. 1a). One month later, while determining the source
of the embolus, the patient developed another cerebral
infarction (Fig. 1b). Blood examination revealed only
1.1 x 10*/uL platelets (2.7 x 10*/uL using citrate blood
sampling) because of ITP; therefore, antiplatelet therapy
could not be administered. There were no arrhythmias
(including atrial fibrillation), and transthoracic echocar-
diography showed no obvious intracardiac thrombus.

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0003-1017-6627
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-021-01187-7&domain=pdf

Hashimoto et al. surg case rep (2021) 7:106

Page 2 of 4

Fig. 1 Brain diffusion-weighted magnetic resonance images. a multiple cerebral infarctions (right occipital lobe, left internal capsule putamen). b
Cerebral infarction recurrence (internal capsule of the right thalamus) seen 1 month later. ¢ No cerebral infarction 6 months postoperatively

Transesophageal echocardiography also found no obvi-
ous embolic source structure, patent foramen ovale, or
decrease in the blood flow of the left atrial appendage.
The bubble test results were also negative.

Computed tomography angiography (CTA) and MRI
revealed a small saccular DAo aortic aneurysm with
atheromatic plaque beyond the left subclavian artery
(Fig. 2a, b, and Fig. 3a). No other visible embolic source
was found. Thus, the DAo site was considered the

source of embolism. TEVAR was planned to prevent
stroke recurrence. Preoperatively, immunoglobulin was
administered at 30 g/day for 4 days, and the platelet
count improved to 22.6 x 10*/uL (24.0 x 10*/pL using
citrate blood sampling).

TEVAR was performed in zone 3 using a Relay Plus
(Terumo Corporation, Tokyo, Japan; AU-3414530).
Endoleaks were not observed during intraoperative

resonance images

Fig. 2 There is a small saccular aortic aneurysm on the distal arch with the atheromatic plaque. The saccular aneurysm was approximately 35 mm
in diameter and the atheromatic plagque thickness was approximately 4 mm. a Computed tomography angiogram images and b magnetic
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Fig. 3 Computed tomography angiogram images. a Thoracic aortic aneurysm (35 mm) approximately 15 mm from the left subclavian artery with
atheromatic plaque (preoperative). b Postoperative confirmation of absence of endoleaks

imaging; this was confirmed postoperatively using CTA
(Fig. 3b).

After the operation, the motor function recovered, and
the patient could walk independently, but the attention
disorder and memory impairment persisted. Therefore,
the patient was transferred to another hospital for reha-
bilitation. Six months after the operation, no cerebral
infarctions were observed (Fig. 1c).

Conclusions
Until recently, flow reversal in the thoracic aorta was
believed to be a sign of aortic regurgitation. How-
ever, studies using transesophageal echocardiography
or 4D-MRI showed aortic flow reversal without aortic
regurgitation [1, 3, 4]. Evidence has indicated that arterial
stiffness and wall thickness, which are associated with
aging and atherosclerosis, can lead to flow reversal due to
a mismatch between peripheral and central arterial stiff-
ness [3, 4]. Typically, retrograde blood flow originates in
the first 20-30 mm of the proximal DAo and can reach
all brain-supplying arteries [2]. Thus, atheromas at this
site may cause embolic stroke in any brain territory [2].
Since the infarct site was different between the first and
recurrent strokes, there was a high possibility of embolic
cerebral infarction. Full-body examination did not reveal
the source of embolism other than the atheromatic
plaque, which was located approximately 15 mm from

the left subclavian artery on the proximal side. If 4D-MRI
could be performed, it would be clearer that the cause of
the stroke was the atheromatic plaque, but unfortunately
it was not possible at our institution. Despite the small
size of the aneurysm, TEVAR was performed because
of the history of ITP and the patient’s ineligibility to
undergo antiplatelet therapy.

TEVAR is a useful treatment for cerebral infarction
caused by an embolic source proximal to the DAo due
to retrograde aortic blood flow. We hope that this case
report will help in the treatment of cryptogenic stroke.
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