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Carotid Web Stenting
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Background: Carotid webs are luminal, shelf-like protrusions at the carotid bulb. Considered to be a variant of fioromuscular

dysplasia, carotid webs have been observed principally in African American females. The association between carotid webs and

recurrent ischemic strokes continues to be established as patients without traditional stroke risk factors are found to have carotid

webs as the only possible cause of symptomatic deficits. The majority of patients undergo endarterectomy; few stent placements

are reported. We present the case of an African American female who underwent stent placement for treatment and secondary

prevention of stroke attributed to a carotid web.

Case Report: A 33-year-old African American female presented with acute onset left hemiparesis and left facial droop. Alteplase

was administered; multiphase head and neck computed tomography angiography revealed an occlusion of the right middle cere-

bral artery with a web at the carotid bulb. Aspiration catheter thrombectomy achieved a Thrombolysis in Cerebral Infarction (TICI)

score of 3. She was placed on 2 antiplatelet agents, and 3 weeks later she underwent stent placement. Follow-up digital subtrac-

tion angiography at 3 months showed obliteration of the right carotid artery web and satisfactory integration of the stent into the
vessel wall. She was reassessed at 1 year and reported no neurologic symptoms.
Conclusion: Although carotid webs are most commonly treated with endarterectomy, they may be amenable to stent therapy

with favorable clinical outcomes as shown with this patient.
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INTRODUCTION

A carotid web is a thin, shelf-like luminal protrusion of the
intimal layer of the internal carotid artery (ICA) that is usu-
ally visualized at the bulb by computed tomography angiog-
raphy (CTA). The literature proposes a developmental etiol-
ogy for carotid web formation'? as opposed to fibromuscu-
lar dysplasia (FMD) that is believed to develop as a result of
mural ischemia.® Because carotid webs are a rare pathologic
finding, more is yet to be elucidated regarding their patho-
physiology, prevalence, thrombus formation risk, and appro-
priate intervention. Compagne et al* reported that 2.5% of
patients in the MR CLEAN trial had an identifiable carotid
bifurcation. Other studies suggest a prevalence of 21.2%-
37% in patients diagnosed with cryptogenic stroke.>® A
study conducted by Joux et al revealed a high prevalence of
carotid bulb diaphragms in a young Afro-Caribbean popula-
tion, underscoring the relevance of a high index of suspicion
for carotid webs in the setting of recurrent strokes in African
Americans.”

Carotid webs are thought to be a variant of FMD, and
carotid web histopathology shows intimal thickening and
hyperplasia of the fibromuscular layer.28° Grossly, a carotid
web can be identified on imaging as an intraluminal protru-
sion at the posterior wall of the carotid bifurcation that may
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contribute to turbulent flow and thrombus formation; how-
ever, this defect does not cause intraluminal narrowing as
is the case with FMD." In contrast to carotid webs, FMD
has been classically described as a “string of beads” on
angiography because of the kinked appearance the artery
displays.®

Recurrent strokes in the absence of traditional stroke
risk factors have been previously associated with carotid
webs, highlighting the need for an established therapeutic
course.m? Treatment of carotid webs has generally been
with endarterectomy,? although Choi et al reported a case
series in 2015 in which they used endovascular stent place-
ment in patients who had failed treatment with antiplatelet
agents.! Additionally, a report by Elmokadem et al from 2016
showed carotid artery web stenting to be an effective treat-
ment modality for secondary prevention of stroke.™

A thorough literature review revealed that to date only
22 patients with a diagnosis of carotid web have been
reported as undergoing stent placement as definitive treat-
ment for carotid web disease.>'!"13 With the intent to add
to the body of literature and to propose stent placement
as a therapeutic option for this rare pathology, we present
an African American female patient who was successfully
treated with stent placement for her carotid web.
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Figure 1. Computed tomography angiogram (A) axial and
(B) coronal views show the right internal carotid web near the
bifurcation (circles).

CASE REPORT

A 33-year-old female with no significant medical history
(no hypertension, coronary artery disease, hyperlipidemia,
diabetes, smoking, or other pertinent stroke risk factors) or
recent trauma presented to an outside emergency depart-
ment with left hemiparesis and left facial droop. Her National
Institutes of Health Stroke Scale (NIHSS) score was 9. The
patient was treated with alteplase and transferred to our
facility for further evaluation and treatment. Multiphase head
and neck CTA revealed an occlusion of the second segment
(M2) of the right middle cerebral artery, as well as a web
at the bulb of the right ICA (Figure 1). Digital subtraction
angiography (DSA) of the right common carotid artery (CCA)
showed a filling defect with turbulent flow at the bifurcation
(Figure 2).

Figure 2. Digital subtraction angiography of injections of
the right common carotid artery at the time of presenta-
tion in (A) anteroposterior view (B) and lateral view show the
carotid web at the bifurcation with a filling defect and turbu-
lent flow at the bifurcation, and (C, D) anteroposterior views
show the right middle cerebral artery second segment occlu-
sion with successful mechanical thrombectomy (arrows).
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The patient successfully underwent aspiration catheter
thrombectomy of the right M2 under conscious sedation to
achieve a Thrombolysis in Cerebral Infarction (TICI) score of
3 (Figure 2). Twenty-four hours after alteplase administration,
the patient was placed on daily aspirin (81 mg) and clopido-
grel (Plavix, 75 mgq) for secondary stroke prevention.

After a discussion of endarterectomy vs stenting, the
patient agreed to endovascular treatment, and 3 weeks later
(once antiplatelet agents were at therapeutic levels), the
patient underwent elective right carotid artery stent place-
ment to treat the carotid web. DSA showed obliteration of
the right carotid artery web (Figure 3). The patient toler-
ated the procedure well and was discharged on daily dual
antiplatelet agents (aspirin 81 mg and clopidogrel 75 mg) and
atorvastatin (10 mg daily).

The patient was reassessed at 2 weeks, at 3 months,
and at 1 year. She reported no neurologic symptoms since
she was first treated. The patient was advised to stop one
antiplatelet agent (clopidogrel) 3 months posttreatment (after
DSA showed good stent integration to the carotid wall) and
to continue aspirin and the statin for life.

DISCUSSION

Although carotid webs are rare, studies indicate that they
pose a significant risk of recurrent strokes in the absence
of the typically recognized risk factors such as hyperten-
sion, diabetes, and heart disease.®'® As such, employing
the appropriate imaging tools is key to detecting the inti-
mal defect. CTA has proven to be particularly useful for
diagnosis.

In a single-institution CTA database, Choi et al a found a
carotid web estimated prevalence of 1.2% in the prospec-
tive arm and an estimated prevalence of 2.4% in the
retrospective cohort.” However, the ICA lesions in the retro-
spective arm were not categorized as carotid webs because
they could not be identified on the axial view. Notably, >20%
of the patients in the retrospective cohort still presented with
acute stroke in the area of these small lesions. Compared
to CTA, magnetic resonance imaging (MRI) may emerge as
a reliable tool to diagnose and characterize carotid webs
in more detail, detecting smaller lesions as well as evaluat-
ing wall composition, biomechanics, and flow dynamics over
time.™#

Carotid bulb lesions were evaluated in a study of Afro-
Caribbean stroke patients for a 5-year period.® In this studly,
25 patients were identified by CTA as having atypical FMD of
the carotid bulb (CaFMD). The radiologic, morphologic, and
histopathologic features observed in 7 patients described in
the study are compatible with those of carotid webs. The
study suggests that CaFMD could be a common pathologic
condition in young patients of African descent, namely Afro-
Caribbean persons. Of the 25 patients, 7 underwent surgical
resection without new neurologic deficits after a 14-month
median postoperative follow-up.

Haussen et al identified 24 patients with carotid webs,
>90% of whom presented with stroke symptoms. The
median age of the cohort was 46 years, >60% were females,
and 75% were black.'® Of the 24 patients, 16 were treated by
carotid stenting and had no recurrences. The other patients
received medical therapy with thrombolysis and antiplatelet
therapy only, and 7 of the nonstented patients experienced
a recurrence of stroke symptoms. In a 2018 case series
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Figure 3. Digital subtraction angiography of injections of the right common carotid artery
after stent placement in the (A) anteroposterior view and (B) lateral view 3 weeks after the
stroke and in the (C) anteroposterior view and (D) lateral view at 3-month follow-up after
stent placement show complete obliteration of the right carotid artery web (arrows).

of 4 patients, all were diagnosed with carotid webs and
treated with stent placement.'? Patients were also given dual
antiplatelet agents (ticagrelor and aspirin) prior to the inter-
vention. Three of these patients experienced postprocedure
bradycardia, but only one had to be given atropine. Other-
wise, no perioperative complications occurred.

Whereas carotid webs have been directly associated with
intimal fibrodysplasia, the histopathology of FMD shows
dysplasia of the medial layer.> FMD is typically found inci-
dentally; it is often asymptomatic and can be concurrently
detected in the renal arteries in many cases.®>' Treatment
options for FMD include antiplatelet therapy for asymp-
tomatic patients and gradual endoluminal dilation or angio-
plasty in conjunction with antiplatelet therapy for symp-
tomatic patients. While carotid webs are typically found in
the carotid bulb, FMD can commonly be appreciated in
the middle and distal extracervical carotid artery.'™® Phair
et al helped to distinguish carotid webs from FMD when
they reported a patient presenting with an M1 occlusion
whose CTA and MRI initially showed a filling defect at the
right carotid artery bifurcation without a readily identifiable
web.'® Upon treatment with endarterectomy, a carotid web
was seen, and histopathology showed smooth muscle with
extensive myxoid degenerative changes, as opposed to the
medial fibroplasia and loose collagen seen in FMD."*

Although no studies compare endarterectomy vs stent-
ing for treatment of a carotid web, we can extrapolate the
data from carotid stenosis in which minimal risk is associ-
ated with carotid stenting using new stent technologies, '8
especially if performed after the first week from symptom
presentation.®

CONCLUSION

Carotid webs are often the cause of recurrent strokes,
especially in African Americans without major stroke risk fac-
tors or history of trauma. Although carotid webs have been
conventionally treated by endarterectomy, data support the
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use of stents as a successful treatment option. We add to
the current body of literature on this pathology and report
a case of a stented carotid web with a favorable clinical
outcome.
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