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Long-Term Outcomes and Management of Atypical  
Carotid Web in Nonagenarian
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Abstract

Internal carotid artery webs (ICAWs) have been described as non-
inflammatory, nonatherosclerotic shelf-like projections of intimal fi-
brous tissue which may be the culprit for embolic stroke of unknown 
origin. Carotid webs are an atypical form of intimal fibromuscular 
dysplasia (FMD) and internal carotid webs create areas of stagna-
tion and recirculation distal to the web that favor thrombus formation 
and embolism. Symptomatic carotid webs are conventionally asso-
ciated with young women presenting with few vascular risk factors 
and < 50% stenosis in the affected ICA. ICAWs are being described 
more and more in the vascular literature, but the management of this 
pathology remains unclear. We describe a rare case of a 90-year-
old male who presented with a significantly sclerosed symptomatic 
right ICAW without evidence of comorbid atherosclerotic disease. 
The clinical management, intraoperative findings, and postoperative 
course are described herein. At the age of 90, this patient is the old-
est case of symptomatic carotid web recorded in the literature. Suc-
cessful management with a carotid endarterectomy is an appropriate 
strategy for treatment even in a nonagenarian. We would favor carotid 
endarterectomy over carotid artery stenting given the circumferential, 
fibrotic nature of these lesions.
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Introduction

Ischemic stroke (IS) is a significant source of morbidity and 
mortality, with embolic stroke of unknown origin (ESUS) rep-
resenting approximately 16% of all cases [1, 2]. ESUS is a 
controversial designation reserved for non-lacunar infarcts in 
the absence of cardioembolic risk factors, hemodynamically 

significant atherosclerotic stenosis in the vessels supplying 
the infarcted region, or another definitive mechanism of is-
chemia [2, 3]. Within recent years, webs of the internal carotid 
artery (ICA), presenting as noninflammatory, nonatheroscle-
rotic shelf-like projections of intimal fibrous tissue, have been 
proposed as a possible mechanism for ESUS [4, 5]. Carotid 
webs are an atypical form of intimal fibromuscular dysplasia 
(FMD), a systemic vascular disorder that can manifest as sev-
eral pathologies, including hypertension, renal insufficiency, 
large vessel aneurysm, and dissection. Internal carotid webs 
create areas of stagnation and recirculation distal to the web 
that favor thrombus formation and embolism [6, 7]. Sympto-
matic carotid webs are conventionally associated with young 
women presenting with few vascular risk factors and < 50% 
stenosis in the affected ICA. We describe lesion progression 
in a 90-year-old man with an extensive past medical history 
(PMH) and chronic antithrombotic monotherapy who present-
ed with a significantly stenosed symptomatic right proximal 
ICA web (ICAW) without evidence of comorbid atheroscle-
rotic disease.

Case Report

A 90-year-old male with a PMH of bilateral moderate ICA ste-
nosis (50-79%) presented to the emergency department (ED) 
from his primary care physician for an emergent vascular con-
sult following a suspected transient ischemic attack. Patient 
was previously noted to have moderate carotid stenoses and 
had been followed by vascular surgery. Due to the asympto-
matic nature and the patient’s age, we elected to watch the 
lesion. However, the lesion became symptomatic. One week 
prior, he experienced an episode of right transient monocular 
blindness with lingering vision changes. He denied any diz-
ziness, headache, focal weakness, speech deficits, hemipa-
resis, or loss of consciousness. His PMH was significant for 
hypertension, type 2 diabetes mellitus, hyperlipidemia, deep 
vein thrombosis, diastolic heart failure, and atrial fibrillation. 
He had a 12.50 pack-year smoking history, and reports that 
he quit smoking 45 years prior. Carotid duplex ultrasound 
performed the day prior to his ED visit demonstrated 50-79% 
stenosis in the bilateral ICAs with broad-based filling defects 
and hyperechoic intraluminal components in the internal bulbs 
(Fig. 1). Head and neck computed tomography angiography 
(CTA) revealed 80% stenosis in the proximal right ICA and 
65% stenosis in the left ICA, with no evidence of acute infarct 
or intracranial lesions (Fig. 2). On physical exam, he did not 
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demonstrate acute neurological deficits suggestive of a stroke, 
and his cardiopulmonary exam was benign and consistent with 
his PMH.

The patient was discharged home with 81 mg aspirin daily 
and scheduled for an elective right carotid endarterectomy 
(CEA). Intraoperatively, a web was identified in the proximal 
right ICA with some mild evidence of atherosclerotic plaque; 
lesion was circumferential, fibrotic, and near occlusive with a 
pine-hole like opening (Figs. 3 and 4). Following endarterec-
tomy, the vessel was patched with bovine pericardium and 6-0 
Prolene suture. The patient tolerated the procedure well, and 
his immediate postoperative neurological exam demonstrated 
no deficits. His postoperative hospitalization was uneventful, 

and he was discharged on post-operative day 2 on apixaban 
5 mg and 81 mg aspirin daily for anticoagulation given his 
PMH of chronic atrial fibrillation. At 1-month and 13-month 
follow-ups, the patient denied any episodes of vision loss, 
slurred speech, loss of consciousness, or new paresthesia since 
his CEA. A carotid duplex ultrasound performed at 13 months 
post-operation demonstrated minimal disease (1-15%) in the 
right ICA with no evidence of filling defects.

Discussion

The carotid web is an intimal variant of FMD, a systemic non-

Figure 1. Carotid duplex ultrasound of left and right ICA showing filling defects and stenosis. ICA: internal carotid artery.

Figure 2. Coronal, sagittal, and axial views highlighting the right common and external carotid artery segments appear normal. 
There is approximately 80% stenosis of the proximal right internal carotid artery (white arrow). There is hypo-enhancement of the 
distal right internal carotid artery (black arrow).
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atherosclerotic vascular disorder that most commonly affects 
the renal and extracranial carotid arteries [4]. Radiographi-
cally, carotid webs present as translucent, shelf-like poster-
oanterior projections in the proximal ICA on oblique sagittal 
CTA and a septal defect just beyond the carotid bifurcation on 
axial CTA [5]. Carotid webs have been proposed as a possible 
mechanism for ESUS, in which an infarct occurs in the ab-
sence of hemodynamically significant atherosclerotic stenosis 
or cardioembolic risk factors, due to the altered hemodynamics 
of the ICA. Internal carotid webs disrupt normal laminar flow 
through the vessel, creating zones of recirculation distal to the 
web that favor platelet aggregation and thrombus formation 
[7]. The altered hemodynamics associated with carotid webs 
can be directly visualized by digital subtraction angiography 
[8], although this was not performed for this patient.

As carotid webs promote thrombus formation through 
turbulent blood flow and stasis, patients who present with 
symptomatic carotid webs are typically younger with fewer 
vascular risk factors than those associated with symptomatic 
atherosclerotic carotid stenosis. In a 2018 systematic literature 
review, the median age of presentation for 134 cases of symp-
tomatic carotid webs was 46 years old. Additionally, among 
94 patients with recorded stroke risk factors, only 43% had 
one or more risk factors of developing carotid web disease. 
For patients with recorded vascular risk factors, the prevalence 
of smoking, hypertension, and hyperlipidemia are significantly 
lower in patients with symptomatic carotid web than those ob-
served in atherosclerotic carotid stenosis. These findings are 
consistent with a 2019 matched case-control study, in which 
nine symptomatic carotid webs (17.6%) were present in young 
patients presenting with hemispheric ESUS, compared to 0 out 
of 51 matched trauma patients [9]. In a 2018 post-hoc analy-
sis of 500 patients from the Multicenter Randomized Clinical 
Trial of Endovascular Treatment for Acute Ischemic Stroke in 

the Netherlands (MR CLEAN) [10], 11 patients (2.5%) with 
carotid webs presented with ipsilateral IS compared to two pa-
tients (0.5%) with carotid webs contralateral to the occluded 
vessel, yielding an odds ratio (OR) of 10 (95% confidence in-
terval (CI): 1.28 - 78.12; P = 0.28). For those with symptomat-
ic ipsilateral carotid webs, these patients tended to be younger, 
female, have no smoking history, and have less cardiovascular 
risk factors than IS patients without carotid webs [11].

The optimal management of symptomatic carotid webs 
is controversial. Recurrent ischemic events are a significant 
source of morbidity in this population: a 2021 ad hoc analy-
sis of the MR CLEAN trial observed that patients with symp-
tomatic carotid webs had a 17% rate of recurrent ipsilateral 
IS, compared to 3% for patients without carotid webs [12]. 
For patients presenting after an ischemic event, management 
is tailored towards medical therapy or definitive treatment via 
endovascular stenting or CEA. Single and dual antiplatelet 
therapy has been observed to be less effective in secondary 
stroke prevention when a carotid web is present. Joux et al 
observed that six of 20 (30%) patients receiving antiplatelet 
monotherapy for secondary stroke prevention experienced an-
other ipsilateral ischemic event [13]. A similar phenomenon 
was shown by Haussen et al, in which, out of seven patients 
with carotid webs who experienced recurrent ischemic events, 
two were on dual antiplatelets, three on antiplatelet monother-
apy, and one had received thrombolysis within 24 h of recur-
rence [8]. Anticoagulation may be a preferable medical option, 

Figure 3. Intraoperative photo of excised section of right proximal in-
ternal carotid artery with the presence of a fibrous band protruding from 
the posterior lumen. Note the absence of an atheroma characteristic of 
atherosclerosis.

Figure 4. Intraoperative photo highlighting the pin-hole opening rolled 
up and recreating natural intraluminal morphology (arrow).
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as it may prevent thrombus forming in the static pocket of the 
carotid web. However, evidence is limited in the literature, and 
the presence of the fibrous web without remodeling potential 
may require definitive treatment in most patients.

In our case, the patient deviated from the conventional 
presentation of carotid webs in several distinct ways. As with 
FMD, the presentation of symptomatic carotid webs is most 
common in younger female patients without vascular risk fac-
tors [6, 14]. At the age of 90, this patient is the oldest case 
of symptomatic carotid web recorded in the literature. Addi-
tionally, the degree of stenosis, according to North American 
Symptomatic Carotid Endarterectomy Trial criteria, observed 
on duplex ultrasound and CTA for this patient greatly exceeds 
what is typically observed in carotid webs without comorbid 
atherosclerosis or calcifications [15]. Haussen et al observed no 
symptomatic carotid webs with > 50% stenosis [8]. In a study 
by Guglielmi et al, 0 of the 30 patients with carotid webs and 
recurrent ipsilateral ischemic events had > 50% stenosis [12]. 
This trend is complicated by the exclusion of moderately or 
severely stenosed vessels from some studies, as atherosclerotic 
disease may be a more plausible etiology for embolic ischemic 
events in this population [11, 16]. Additionally, this could also 
represent a circumferential fibrous plaque producing carotid 
diaphragm; however, more literature describing carotid webs 
would be needed to provide a better definition. Despite this 
patient’s advanced age, smoking history, and comorbid vas-
cular risk factors, the excised proximal ICA demonstrated no 
ruptured atheroma.

Learning points

This case demonstrates the safety and efficacy of performing 
a carotid endartectomy for nonagenarian for a symptomatic 
carotid web. Our patient has progression from a previously 
noted asymptomatic lesion to developing symptoms. Despite 
this patient’s advanced age and PMH, the excised proximal 
ICA demonstrated no ruptured atheroma and circumferential, 
near-occlusive fibrotic tissue. Carotid stenting for such lesions 
should be avoided given risks of stent compression and occlu-
sion.
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