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ABSTRACT

Background: Carotid webs are a potential cause of occult cerebral infarction. Although they occur frequently,
proper diagnosis and treatment are crucial; surgery has been shown to provide a good outcome. Although
thrombus on the carotid web have been reported, digital subtraction angiography (DSA)-confirmed cases of pre-
dispersed thrombus are rare. In this study, we report a case in which a thrombus on the carotid web concealed a
shelf-like defect, complicating its diagnosis.

*Corresponding author:
Tatsuki Kimura, Case Description: A 47-year-old woman without stroke risk factors presented to our hospital with aphasia
and right hemiplegia. On arrival, the symptoms had improved. Magnetic resonance (MR) imaging showed
Kyodo Hospital, Sagamiharashi, left middle cerebral artery stenosis; however, there was no cerebral infarction. DSA was performed post-
Japan. admission to examine middle cerebral artery stenosis, which showed no middle cerebral artery stenosis but
left internal carotid artery (ICA) origin stenosis and contrast pooling. We diagnosed a transient ischemic
attack due to artery-to-artery embolism caused by left ICA stenosis and accompanied by a contralateral
carotid web. The same symptoms appeared 6 days later. MR imaging showed a new cerebral infarction and the
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left middle cerebral artery occlusion. A mechanical thrombectomy procedure revealed a change in ICA origin
shape compared to the 1* time, with a shelf-like defect within the carotid web. She subsequently underwent
carotid artery stenting and was discharged with mild dysesthesia in her right fingers (modified Rankin Scale

of 1).
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Conclusion: Thrombus on the carotid web conceals characteristic shelf-like defects and may cause misdiagnosis.
10.25259/SNI1_792_2024

However, contrast pooling and contralateral carotid web are important findings for early treatment.
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INTRODUCTION

The carotid web is a shelf-like defect in the posterior wall of the internal carotid artery (ICA)
bulb.” It is one of the causes of occult stroke in young patients without stroke risk factors.*!” A
high recurrence rate has been reported with drug treatment alone for the symptomatic carotid
web.[™l Conversely, carotid revascularization, such as carotid endarterectomy (CEA) and carotid
artery stenting (CAS), has shown good outcomes.*'*l Accurate diagnosis is crucial to prevent

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.

©2024 Published by Scientific Scholar on behalf of Surgical Neurology International

Surgical Neurology International « 2024 « 15(441) | 1



Kimura, et al.: Short-term stroke recurrence

recurrence. In this report, we describe a case of recurrent
ischemic stroke misdiagnosed as atherosclerotic carotid
stenosis due to an adherent thrombus obscuring the carotid
web.

CASE DESCRIPTION

A 47-year-old woman without medical history presented to
our hospital with acute onset aphasia and right hemiplegia.
The symptoms had improved by the time of the visit.
Magnetic resonance (MR) imaging of the head showed
left middle cerebral artery stenosis without infarction
[Figure 1]. A transient ischemic attack (TIA) was diagnosed,
and the patient was treated with antiplatelet medications
post-admission. Digital subtraction angiography (DSA)

was performed to closely examine the left middle cerebral
artery 4 days after the symptom onset. The left common
carotid artery imaging showed no stenosis in the left
middle cerebral artery [Figures 2a and b]; however, there
was a mild stenosis at the origin of the left ICA. Contrast
pooling was observed in the distal of the carotid stenosis
[Figures 2c-e]. A shelf-like defect suspected to be a
carotid web was observed at the contralateral ICA origin
[Figures 2f and g]. After further examination, the Trial
of Org 10172 in Acute Stroke Treatment classification
was used to diagnose TIA due to artery-to-artery
embolization caused by carotid artery stenosis. There were
no further symptoms, and the carotid ultrasound showed
no abnormalities. Therefore, the patient was discharged
on single antiplatelet therapy with aspirin 6 days after

Figure 1: Magnetic resonance (MR) image at first attack. (a and b) No cerebral infarction in both
diffusion-weighted imaging and fluid attenuated inversion recovery. (c) Suspected left middle cerebral

artery stenosis on MR angiography.

Figure 2: Digital subtraction angiography performed to examine middle cerebral artery stenosis. (a
and b) The angiography of the common carotid artery revealed no stenosis in the middle cerebral
artery, previously seen on magnetic resonance imaging. (c) Left common carotid angiography shows
stenosis at the origin of the internal carotid artery. (d) Contrast pooling in the left internal carotid
artery distal to the web. (e) 3D reconstruction of the left internal carotid artery stenosis. (f) A shelf-
like defect is also present in the posterior wall of the origin of the right internal carotid artery. (g)
Carotid angiogram in late-phase shows pooling of contrast on the web distal.
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Figure 3: Magnetic resonance (MR) image at the second attack. (a and b) Diffusion-weighted
imaging fluid-attenuated inversion recovery shows the high-intensity area from the left caudate
nucleus to the insular cortex. (c) Occlusion from the origin of the left middle cerebral artery in MR

angiography.

experiencing symptoms. However, the symptoms recurred
on the day of discharge, and the patient was immediately
transported to our hospital. On presentation, she exhibited
right hemiplegia and motor aphasia, resulting in a National
Institutes of Health Stroke Scale score of 11. MR imaging
revealed a new cerebral infarct from the left insular cortex
to the caudate nucleus and a left middle cerebral artery
occlusion [Figure 3]. Therefore, the patient underwent a
mechanical thrombectomy, resulting in a thrombolysis in
cerebral infarction score of 3. DSA at that time revealed
a significant alteration in the shape of the left carotid
artery, which was later identified as a carotid web due to
a protruding shelf-like defect on the posterior wall of the
ICA [Figure 4]. Dual antiplatelet therapy and heparin were
administered, and CAS with a closed stent was performed
11 days after the first TIA to prevent recurrence. The patient
was discharged 15 days after the first TIA attack without
any postoperative complications or new neurological
deficits with mild dysesthesia in her right fingers (modified
Rankin Scale of 1).

DISCUSSION

During a DSA procedure to investigate middle cerebral
artery stenosis in a young woman without atherosclerosis
risk factors, we failed to detect a carotid web obscured by
a thrombus at the carotid artery origin. Notably, contrast
pooling in the web and a contralateral carotid web, even
if associated with a thrombus, are important findings in
DSA.

The carotid web is frequently observed in young women
who do not have the risk factors for atherosclerosis.*!"!
Medical treatment of this condition has been associated
with high recurrence rates of >50%."%! Conversely, surgical
interventions such as CEA and CAS have resulted in good
outcomes, with no reported complications or recurrences.?*!
A systematic review found that the median time to recurrence
of ischemic stroke while on medication was 12 months.!"’!
The patient’s background in this report aligns with existing

2] b
Figure 4: Digital subtraction angiography during mechanical
thrombectomy. (a) Left internal carotid angiography shows a shelf-
like structure on the posterior wall of the origin of the internal
carotid artery. (b) Carotid angiogram in late-phase shows pooling of
contrast on the web distal.

reports; however, the recurrence occurred within 6 days after
onset.

Computed tomography angiography (CTA), DSA, and
carotid ultrasound have been reported to diagnose carotid
web > with CTA and DSA being particularly effective for
diagnosis.”’ In DSA, contrast pooling in the carotid web,
seen in the late venous phase, is a characteristic finding in the
distal part of the web." This stasis is thought to be caused by
the shelf-like structures in the carotid web, which accelerate
thrombus formation, leading to cerebral infarction.!'"!
Computational fluid dynamics analysis recently suggested
that flow turbulence and low wall shear stress led to new
thrombus formation in the carotid web."”! This result
supports the hypothesis that thrombus formation is the cause
of cerebral infarction. Thrombi adhering to the carotid web
was found in 16.2-28% of cases.*!”! Many reports indicated
the presence of thrombus through procedures such as
CTA,P" carotid ultrasound,” and CEA.'®! It is rare to
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identify a pre-scattered thrombus using DSA, as in this case.
Notably, even when a thrombus is adherent, as in this case,
the carotid web can confirm the finding of the blood flow
stasis.

In addition, the carotid web may exist on both sides in
28-58% of cases.*®! Haussen et al. found that in bilateral
cases, the length of the carotid web on the symptomatic side
was significantly longer than that on the asymptomatic.®
Here, the characteristic shelf-like structure of the carotid web
was observed on both sides, with the web on the symptomatic
side being longer than on the asymptomatic, which is
consistent with previous reports.

These two findings typical of the carotid web were still
present even with the thrombus on the web. DSA or CTA
should be considered, particularly in young women with
ischemic stroke in the absence of atherosclerotic factors due
to the possibility of a carotid web. Early surgical intervention
is necessary when thrombus adhesion is observed on the
carotid web due to the possibility of recurrence in a short
period.

CONCLUSION

The carotid web should be appropriately diagnosed due
to high recurrence rates with conservative treatment
and reduced recurrence rates with surgical intervention.
Although the thrombus adherence obscures the shelf-like
defect, contrast pooling in the carotid web and the presence
of the contralateral carotid web are important for establishing
a diagnosis based on DSA. When observing these findings, it
is crucial to include additional modalities such as CTA. This
will help prevent misdiagnosis and facilitate early treatment.
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