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Carotid web-associated ischemic stroke
Right-sided weakness ¢ speech disturbances

Neurology ¢ Radiology

Unknown etiology

Carotid web (CaW) is an uncommon intimal variant of fiboromuscular dysplasia affecting the internal carotid
artery (ICA) and is increasingly recognized as a cause of ischemic stroke in young and middle-aged patients
without traditional vascular risk factors. The lesion is a thin, shelf-like fibrointimal projection arising from the
carotid bulb that disrupts local hemodynamics and promotes thrombus formation and cerebral embolization.
CaW is frequently underdiagnosed because of its subtle imaging appearance and limited clinical awareness.
A 40-year-old woman presented with sudden speech disturbances and right-sided weakness. Neurological ex-
amination revealed mixed aphasia and mild right hemiparesis (National Institutes of Health Stroke Scale score
of 8). Computed tomography angiography (CTA) demonstrated distal branch occlusion of the left middle ce-
rebral artery and an abnormal lesion at the left carotid bulb, suspected to represent CaW. As the intravenous
thrombolysis window had elapsed, mechanical thrombectomy was performed, achieving complete reperfusion
(modified Thrombolysis in Cerebral Infarction grade 3). Follow-up imaging confirmed left frontoparietal isch-
emic changes. Extensive diagnostic evaluation excluded other causes of stroke. Persistent carotid stenosis was
identified during follow-up, and the patient subsequently underwent carotid angioplasty with stent implanta-
tion, restoring normal arterial lumen and cerebral blood flow. The postoperative course was uneventful, and
she was discharged in good clinical condition.

This case highlights the importance of considering CaW in the differential diagnosis of cryptogenic stroke in
young patients. Advanced vascular imaging may facilitate timely diagnosis, while appropriate treatment may
reduce recurrent cerebrovascular risk. Further studies are needed to define optimal diagnostic and therapeu-
tic strategies for CaW.

Carotid Artery Diseases ¢ Stroke ¢ Thrombectomy ¢ Angioplasty
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Case Report

Carotid web (CaW) is an uncommon intimal variant of fibro-
muscular dysplasia affecting the internal carotid artery (ICA)
and is increasingly recognized as a potential cause of ischemic
stroke in young and middle-aged patients without convention-
al vascular risk factors [1-3]. The lesion is characterized by a
thin shelf-like fibrointimal projection arising from the carotid
bulb that disturbs local blood flow and promotes thrombus
formation with subsequent artery-to-artery embolization [2,4].

Although its true prevalence remains uncertain, CaW is esti-
mated to account for approximately 1% to 2% of all ischemic
strokes and up to 10% to 20% of cryptogenic strokes in young
adults, making its recognition clinically important despite its
rarity [4,5]. Histopathological studies demonstrate fibroelastic
intimal thickening without inflammatory infiltrates, lipid deposi-
tion, or disruption of the internal elastic lamina, distinguishing
CaW from atherosclerotic plaque and arterial dissection [6-8].

Diagnosis may be challenging because the lesion is often sub-
tle and can be misinterpreted as an ulcerated plaque or focal
dissection on routine vascular imaging. Consequently, multi-
modal vascular assessment is frequently required to estab-
lish the correct diagnosis and guide treatment decisions [2,6].

We present the case of a young woman with acute ischemic
stroke in whom the diagnostic pathway evolved from an ini-
tial suspicion of ulcerated carotid plaque or focal dissection to
the final diagnosis of CaW based on complementary vascular
imaging. The case highlights the diagnostic pitfalls associated
with this entity and illustrates staged management consisting
of acute mechanical thrombectomy followed by delayed carotid
artery stenting after exclusion of alternative stroke etiologies.

In November 2025, a 40-year-old woman was admitted to the
department of clinical neurology due to the sudden onset of
speech disturbances. The symptoms developed in the morn-
ing hours on the day of admission and manifested as mixed
aphasia and mild weakness of the right limbs. Prior to symp-
tom onset, the patient had been fully independent in activi-
ties of daily living and professionally active (pre-stroke mod-
ified Rankin Scale score of 0). Her past medical history was
notable for hypothyroidism treated with levothyroxine. She
had also been diagnosed with attention-deficit/hyperactivity
disorder, which was previously treated with methylphenidate
and had been discontinued 6 months before hospitalization.
The patient also used hydroxyzine as needed.

On admission, the patient was conscious and in stable general
condition. Neurological examination revealed mixed aphasia
with predominance of the motor component, mild right-sid-
ed facial nerve paresis, and mild weakness of the right upper
and lower limbs (Lovett 4/5). No sensory deficits, coordina-
tion disturbances, or pathological reflexes were detected. The
National Institutes of Health Stroke Scale (NIHSS) score was 8.

Non-contrast-enhanced computed tomography (CT) of the
head revealed no acute abnormalities. CT angiography (CTA)
demonstrated a short-segment contrast filling defect in a dis-
tal cortical branch at the M2/M3 junction of the left middle
cerebral artery. Additionally, a non-calcified lesion approxi-
mately 10 mm in length with features suggestive of ulceration
was identified within the posteromedial wall of the left ICA
just above the carotid bulb, causing focal luminal narrowing
(Figure 1A-1C). No other clinically relevant abnormalities were
identified within the cervicocerebral circulation.

Figure 1. Lesion within the left internal carotid artery. (A) Axial computed tomography angiography (CTA) image. (B) Sagittal CTA
image. (C) Three-dimensional CTA reconstruction. Arrows indicate the lesion.
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Figure 2. Angiographic images. (A) Focal luminal irregularity along the posteromedial wall of the proximal left internal carotid artery,
immediately above the carotid bulb (arrow), initially interpreted during the emergency angiographic assessment as plaque
ulceration. (B) Occlusion of an M3 branch of the left middle cerebral artery (arrow). (C) Status post recanalization of the M3

branch of the left middle cerebral artery.

Figure 3. Follow-up neuroimaging demonstrating an evolving acute ischemic infarction. (A) Axial non—contrast-enhanced
computed tomography (CT) obtained 24 hours after symptom onset shows an ill-defined area of cortical and subcortical
hypoattenuation in the left frontoparietal region, with loss of normal gray-white matter differentiation and mild focal sulcal
effacement, consistent with evolving acute ischemic changes. No hemorrhagic transformation or significant midline shift is
evident on the presented image. (B) Axial apparent diffusion coefficient map demonstrates corresponding reduced apparent
diffusion coefficient signal, indicating decreased water diffusivity secondary to cytotoxic edema and supporting the diagnosis
of acute cerebral infarction. (C) Axial fluid-attenuated inversion recovery image shows concordant cortical-subcortical
hyperintensity with mild local swelling, delineating the extent of the ischemic lesion more clearly than non—contrast-

enhanced CT.

Because the therapeutic window for intravenous thrombolysis
had elapsed, the patient underwent mechanical thrombecto-
my. Initial angiography confirmed occlusion of an M3 branch
of the left middle cerebral artery and demonstrated the ca-
rotid bulb lesion, which was initially interpreted as an ulcerat-
ed plaque. The first aspiration pass resulted in partial recan-
alization; however, persistent occlusion of a larger M2 branch
supplying a wider ischemic territory prompted a second pass,
resulting in complete reperfusion (modified Thrombolysis in
Cerebral Infarction [mTICI] grade 3) and restoration of flow
within the left ICA territory (Figure 2A-2C). Immediately after
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the procedure, weakness of the right lower limb resolved,
while mild distal weakness of the right upper limb, central fa-
cial paresis, and motor aphasia partially improved. The NIHSS
score decreased to 7.

Follow-up CT performed 24 hours after thrombectomy dem-
onstrated acute ischemic changes involving the left frontopa-
rietal region, including the insular cortex. Brain magnetic res-
onance imaging (MRI) performed 48 hours later was obtained
to further characterize the extent of the ischemic injury and
to exclude additional acute lesions. MRI confirmed the acute
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Figure 4. Axial B-flow ultrasound image demonstrating a shelf-
like intraluminal projection in the left internal carotid
artery, consistent with a carotid web.

infarction in the left frontoparietal region, including the insular
cortex, without evidence of additional ischemic foci or other
significant intracranial abnormalities (Figure 3A-3C).

To further characterize the carotid lesion, Doppler ultrasonog-
raphy was performed and demonstrated a characteristic shelf-
like intraluminal projection arising from the posterior wall of
the carotid bulb, consistent with CaW (Figure 4).

The diagnostic interpretation of the carotid lesion evolved dur-
ing hospitalization. Initial CTA and angiographic assessment sug-
gested an ulcerated non-calcified plaque, while focal arterial dis-
section was also considered because of the patient’s age and
lesion morphology. However, Doppler ultrasonography demon-
strated the characteristic shelf-like intraluminal projection typi-
cal of CaW. Furthermore, CTA showed no long-segment stenosis,
double lumen, mural hematoma, or visible intimal flap, making
arterial dissection unlikely. The absence of generalized athero-
sclerotic disease and conventional vascular risk factors further
supported CaW as the most probable cause of stroke. To exclude
alternative stroke etiologies, Holter ECG monitoring, transthoracic
echocardiography, and transesophageal echocardiography were
performed. No clinically significant arrhythmias, structural cardi-
ac abnormalities, or patent foramen ovale were identified. Given
the patient’s young age, history of recurrent miscarriages, and
heavy menstrual bleeding, the diagnostic workup was extended
to include evaluation for autoimmune disorders and inherited
or acquired thrombophilia. The laboratory assessment included
antiphospholipid antibodies, lupus anticoagulant, ANA profile,
ANCA antibodies, factor V Leiden mutation, protein C, protein S,
factor Il activity, and homocysteine level. All results were neg-
ative or within reference ranges, effectively excluding autoim-
mune disease and thrombophilia as potential causes of stroke.

At this stage, carotid artery stenting was intentionally deferred.
Although CaW was considered the leading diagnosis, the patient
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remained in the acute phase of ischemic stroke, and exclu-
sion of alternative embolic sources was considered essential
before definitive carotid intervention. This staged strategy al-
lowed confirmation of the stroke mechanism and optimiza-
tion of secondary prevention before elective revascularization.

During hospitalization, secondary stroke prevention with an-
tiplatelet and statin therapy was initiated, together with mo-
tor rehabilitation and speech therapy. The patient experienced
one transient worsening of focal neurological deficits accom-
panied by a focal motor seizure involving the right side, with-
out evidence of a new vascular event. She was discharged
home in good general condition with mild residual motor
aphasia, slight right-sided weakness, and central facial pare-
sis. Treatment with acetylsalicylic acid (75 mg daily), atorvas-
tatin (40 mg daily), and levothyroxine was continued. Based
on the imaging findings suggestive of CaW and the negative
results of the extended diagnostic workup, the patient was
qualified for elective carotid artery stenting. Dual antiplatelet
therapy with acetylsalicylic acid and clopidogrel was initiated
before the planned procedure.

In March 2026, the patient was readmitted for elective treat-
ment of persistent left ICA stenosis. During the interval follow-
ing the stroke, she reported only intermittent balance distur-
bances and presented without significant neurological deficits.
Follow-up non—contrast-enhanced CT of the head demonstrat-
ed stable chronic post-ischemic changes without evidence of
new ischemia or intracranial hemorrhage.

Angiography confirmed the previously identified lesion of
the left ICA. Carotid artery stenting with implantation of a
Roadsaver stent using distal neuroprotection was successful-
ly performed. Immediate post procedural control angiography
demonstrated full restoration of the vessel lumen and normal
cerebral blood flow (Figure 5A-5D). To provide a clear over-
view of the management strategy, the complete diagnostic and
therapeutic algorithm is illustrated in the flowchart (Figure 6).

Neurological examination after carotid artery stenting showed
no focal neurological deficits, with preserved muscle strength
and sensation, and no pathological findings. Her clinical status
corresponded to a modified Rankin Scale score of 0. The post-
operative course was uneventful, and follow-up ultrasonogra-
phy of the puncture site revealed no vascular complications.
She was discharged home with dual antiplatelet therapy con-
sisting of clopidogrel 75 mg once daily for 90 days and ace-
tylsalicylic acid 75 mg once daily, together with pantoprazole
40 mg once daily and rosuvastatin 10 mg once daily. Follow-
up vascular imaging with Doppler ultrasonography was sched-
uled at 6 and 12 months after stenting to assess stent patency.
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Figure 5. Sagittal angiographic images. (A) Before stent placement. (B) After stent implantation. (C) Angiographic visualization of
blood flow through the stent and the internal carotid artery with its branches. (D) Blood flow in the distal branches of the
internal carotid artery.
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Figure 6. Stepwise diagnostic algorithm
showing the evaluation of carotid web
and the resulting treatment strategy.
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Discussion

Ischemic stroke in young adults (18-45 years) without classical
cardiovascular risk factors represents a diagnostic challenge.
In this age group, strokes account for approximately 10% to
15% of all stroke cases [8], with ischemic stroke being the
most common subtype (60%-70%). According to the Trial of
Org 10172 in Acute Stroke Treatment (TOAST) classification [8],
the etiological distribution in young patients is as follows: car-
dioembolism (21.2%), large artery disease (10.6%), small-ves-
sel disease (9.6%), other determined etiology (19.2%), and un-
determined etiology (39.4%). Within this framework, CaW can
be classified as another determined etiology [9].

Although CaW is not among the most frequent causes of stroke,
it is estimated to account for up to 10% to 20% of cryptogenic
strokes [4,10]. Symptomatic CaW represents a high-risk source
of cerebral embolism. Observational studies suggest that con-
servative pharmacotherapy alone may carry a substantial risk
of recurrent events [3]. In contrast, interventional treatment,
including carotid artery stenting or carotid endarterectomy, is
associated with low recurrence rates, although high-quality
comparative evidence remains limited [10].

In the differential diagnosis, an ulcerated atherosclerotic plaque
was considered but ruled out due to the patient’s young age,
lack of classical atherosclerotic risk factors, absence of chang-
es in other arteries, and the characteristic location of the le-
sion within the carotid bulb [8]. Doppler ultrasonography dem-
onstrated a characteristic shelf-like intraluminal projection
arising from the posterior wall of the carotid bulb, consistent
with CaW. CTA also did not demonstrate typical imaging fea-
tures of arterial dissection, such as long-segment stenosis, a
double lumen, or an intimal flap [11]. Although the morphol-
ogy suggested CaW, a comprehensive workup was necessary.
Echocardiography and Holter ECG ruled out structural cardi-
ac abnormalities and arrhythmias. Given the patient’s young
age and miscarriages, extended prothrombotic evaluation ex-
cluded antiphospholipid syndrome and inherited thrombophil-
ia [12]. The final diagnosis of CaW was based on the charac-
teristic findings on multimodal vascular imaging and was not
confirmed by histopathological examination.

Previous methylphenidate use was also considered because it
has been associated with an increased risk of cardiovascular
events [13]. However, the patient had discontinued the med-
ication more than 6 months before stroke onset, making its
contribution to the stroke unlikely.

The most frequently reported diagnostic pitfall is misclassifying
CaW as an ulcerated atherosclerotic plaque. In some cases, sag-
ittal CTA reconstruction is essential to reveal its shelf-like mor-
phology. CaW is also frequently overlooked or misdiagnosed as
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carotid dissection, carotid bulb thrombus, fibromuscular dys-
plasia, pseudoaneurysm, or non-calcified plaque [14].

Particular attention should be paid to young patients present-
ing with recurrent ischemic stroke without an identified eti-
ology [15]. Multimodal vascular imaging plays a central role.
CTA is the diagnostic modality of choice to visualize the shelf-
like contrast-filling defect along the posterior wall of the ca-
rotid bulb [2,16]. Cerebral CTA enables rapid confirmation of
stroke and precise vessel localization for mechanical throm-
bectomy [14], while cervicocerebral CTA reveals the embolic
source leading to distal occlusions [17].

Identification of the source facilitates immediate planning and
secondary prevention. Duplex ultrasonography combined with
CTA provides high diagnostic accuracy [14], while digital sub-
traction angiography remains the gold standard when inter-
ventional treatment is planned [14,18]. As CaW is visible on
routinely performed imaging, greater attention should be di-
rected toward recognizing its characteristic features [16,19].

Targeted CTA of the carotid bifurcation is increasingly recom-
mended in young patients with cryptogenic stroke [14]. The
optimal management strategy for CaW remains a matter of
ongoing debate, as conservative treatment with antiplatelet or
anticoagulant therapy alone has been associated with a sub-
stantial risk of recurrent embolic events [3]. For example, one
reported case involved a patient with ischemic stroke and a
lesion within the carotid bulb of the ICA. Despite ongoing an-
ticoagulant therapy, follow-up imaging performed 6 months
later revealed a thrombus attached to the lesion, which was
subsequently diagnosed as CaW. This finding underscores the
limitations of pharmacological intervention in eliminating the
underlying thrombogenic focus [20].

In the acute phase, our patient presented with an occlusion
of the M2 and M3 segments. As the time window for intrave-
nous thrombolysis had passed, a staged strategy was adopt-
ed, starting with mechanical thrombectomy [12]. Achieving
complete reperfusion (mTICI 3) was crucial for a favorable out-
come [21]. Following thrombectomy, the patient was qualified
for angioplasty with carotid artery stenting.

Interventional management of CaW with carotid artery stent-
ing or carotid endarterectomy shows low recurrence rates com-
pared to medical management [3,4,14], which carries a higher
risk of recurrent events [3]. Mechanically, carotid artery stent-
ing apposes the CaW against the arterial wall, smoothing the
luminal surface and reducing local flow disturbances that fa-
vor thrombus formation [1]. While carotid endarterectomy car-
ries a lower risk of periprocedural stroke, and carotid artery
stenting carries a lower risk of open surgical complications,
young patients show similar outcomes for both procedures.
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Consequently, carotid artery stenting is often preferred in young
adults due to its minimally invasive nature [22].

Due to the absence of randomized controlled trials and formal
guidelines, case reports remain valuable sources of evidence
for CaW management. This case illustrates the importance of
a comprehensive diagnostic approach in young patients with
ischemic stroke. Previously published reports have described
CaW as an underrecognized cause of cryptogenic stroke and
emphasized its overlap with plaque or dissection [15-18].

The present case is largely confirmatory rather than entirely
novel. Its educational value lies in the detailed presentation of
the sequential diagnostic process and the resulting manage-
ment pathway. In particular, it demonstrates how multimod-
al vascular imaging helped differentiate CaW from competing
diagnoses in a young patient without conventional vascular
risk factors and guided subsequent treatment decisions, in-
cluding staged thrombectomy and delayed carotid artery stent-
ing. This case therefore supports increased awareness of CaW
during routine stroke evaluation.

Conclusions

CaW should be considered as a potential embolic source in se-
lected young and middle-aged patients presenting with cryp-
togenic or embolic-pattern ischemic stroke, particularly in the
absence of traditional vascular risk factors. This case illustrates
that subtle vascular abnormalities within the carotid bulb may
represent a clinically relevant thrombogenic lesion and should
prompt careful diagnostic evaluation.

Accurate diagnosis may be supported by high-resolution vas-
cular imaging, particularly CTA, which enables identification
of the characteristic shelf-like intraluminal projection. In this
case, complementary vascular imaging helped distinguish CaW
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However, conclusions regarding recurrence reduction or de-
finitive treatment effectiveness cannot be drawn from a sin-
gle case report and should be interpreted within the context
of the existing literature.

Overall, this report emphasizes that CaW should be considered
in young patients with cryptogenic or embolic-pattern stroke.
Increased awareness of this condition and appropriate use of
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