
Carotid webs are intraluminal shelf-
like filling defects at the carotid 

bulb. Carotid web is a membrane-like 
band that projects into the lumen of the 
carotid artery. Pathological examina-
tions demonstrated features similar to 
fibromuscular dysplasia, with patholo-
gy primarily involving the intimal layer 
[1]. Cerebral angiography demonstrated 
marked stasis of intravenous contrast 
distal to the carotid webs [2,3]. In con-
trast to carotid atherosclerotic disease, 
the pathophysiological mechanism of 
stroke in carotid web patients is appar-
ently turbulent blood flow and stasis, 
resulting in formation of thrombi and 
embolism [2,4]. Embolic stroke of un-
determined source (ESUS) constitutes 
a large proportion of acute ischemic 
stroke. It is crucial to identify possible 
stroke etiologies in this patient sub-
group, especially in young patients, to 
personally adjust treatment strategy. 
Recent studies report the detection of 
carotid web as a cause of ESUS in cases 
cryptogenic strokes [1-5]. Carotid webs 
are an under diagnosed cause of stroke, 
especially in young healthy patients. 
We describe herein a case of a young 
patient with cryptogenic stroke that was 
found to have a carotid web on the rel-
evant side. 

A 39-year-old woman presented to the 
emergency department with abrupt on-
set of speech impairment, weakness, and 
sensory disturbances in her left limbs. 
Her neurological examination revealed 
dysarthria and left hemiparesis. The clin-
ical picture and neurologic examination 
were consistent with a diagnosis of acute 
stroke, and she underwent the conven-
tional acute stroke work-up in the emer-
gency department. Computerized tomog-
raphy (CT) of the head was normal. No 
hemorrhage, ischemic changes, or space 
occupying lesions were seen. CT angiog-
raphy of the head did not detect large ves-
sel occlusion (LVO). She arrived to the 
emergency department beyond the time 
window for thrombolytic treatment and 
no LVO was observed; therefore, she was 
treated with dual antiplatelet treatment 
and statins and admitted to the neurologi-
cal department for further evaluation.

Brain MRI demonstrated a large 
wedge shaped acute ischemic stroke in 
the right hemisphere [Figure 1A, 1B]. 
She underwent thorough evaluation for 
stroke in the young. She had no known 
cardio-vascular risk factors with the ex-
ception of increased BMI. During her 
admission, heart rate was monitored and 
she underwent metabolic and coagula-
tion profiles examinations. Test results 
showed that she did not have occult 
vascular risk factors, hypercoagulability 
or autoimmune disease. Transthoracic 
echocardiography (TTE) and transesoph-
ageal echocardiography (TEE) ruled out 

a cardioembolic source for embolism. 
Doppler and contrast injection of agitat-
ed saline negated patent foramen ovale 
(PFO) or septal defects.

Computed tomography angiography 
(CTA) and magnetic resonance angiogra-
phy (MRA) showed shelf-like filling de-
fect in the right proximal internal carotid 
artery [Figures 1C, 1D, 1E, 1F], consis-
tent with carotid web. 

The patient’s neurological signs im-
proved gradually and resolved within 
a week. She was discharged from the 
hospital with dual antiplatelet treatment 
and referred to an invasive neuroradiol-
ogy to consider carotid revascularization. 
She declined invasive procedures and 
at a 16-month follow-up after her acute 
stroke, she is well and did not experience 
recurrent stroke or TIA events. 

We describe a young patient with acute 
ischemic stroke who was found to have a 
carotid web in the relevant carotid artery. 
Carotid webs are found at a significantly 
higher frequency in patients with cryp-
togenic ischemic strokes compared to 
controls, indicating a potentially throm-
bogenic nature of these lesions in young 
patients. In a prospective series of young 
cryptogenic strokes, the incidence of re-
current strokes in patients with carotid 
web was 32% [3].

In addition, intracranial large vessel 
occlusions were found more common-
ly in patients with symptomatic carotid 
webs, presenting with large ipsilateral 
strokes. A post-hoc review of CTA im-



aging of the MR-CLEAN trial identified 
carotid webs at the symptomatic carotid 
artery in 2.5% of patients with acute isch-
emic stroke due to large vessel occlusion 
[4]. Of these patients, 82% did not have 
an identified cause or risk factors for 
their ischemic stroke [4]. Labeyrie and 
colleagues [5] found that among 466 con-
secutive patients with anterior circulation 
ischemic stroke referred for mechanical 
thrombectomy, ipsilateral carotid artery 
web was detected in 1.9% (confidence 
interval 95% 0.7–3.1). Ipsilateral carotid 
artery web was more frequent in ESUS 
than in the rest of the sample (10.7% vs. 
0.7%, < 0.001). Therefore, young in-
dividuals with symptomatic carotid webs 
may be predisposed to ischemic strokes, 
including large devastating strokes due 
to LVOs. Thorough examinations, in-
cluding vascular imaging studies to de-
tect carotid webs, should be incorporated 
into the common protocol of stroke in the 
young investigations. CTA and digital 
subtraction angiogram are comparable 
and superior to carotid ultrasound in the 
diagnosis of carotid webs [1].

Randomized clinical trials regarding 
treatment options in patients with symp-
tomatic carotid web are lacking. Many 
patients are treated by various protocols 
of antiplatelet drugs. However, antiplate-
let therapy, especially with a single agent, 
may be insufficient since the pathophys-
iological mechanism is believed to be 
blood stasis resulting in clot formation. 
In the largest series reported to date, ob-
tained through a systematic literature 
review, Zhang et al. [2] reported median 
time to recurrent stroke was 12 months. 
However, only 9% of the patients in that 
series were treated with anticoagulation 
[2]. No robust evidence is available on 
anticoagulation treatments. These data 
lead to considering invasive carotid re-
vascularization treatments through carotid 
 endarterectomy (CEA) or carotid artery 
stenting (CAS). Zhang et al. reported that 
no recurrent strokes (over a median fol-
low-up of 14 months) occurred in patients 
treated with carotid revascularization 
procedures [2]; 28.5% of these patients 



underwent a carotid revascularization pro-
cedure due to recurrent strokes. However, 
the underlying arteriopathy may respond 
adversely to carotid revascularization 
techniques resulting in recurrence of in-
timal pathology adjacent the revascular-
ization location. Optimal management 
strategies for these patients are yet to  
be defined.

Studies with meticulous reporting 
of long-term outcomes are vital to ob-
taining the appropriate treatment strat-
egy for these patients. Although carotid 
webs impose significant risk for stroke 
in young persons, it is commonly un-
derdiagnosed and evidence regarding 
treatment remains scarce. Increased 
clinical awareness of this possible 
cause of ischemic stroke is warranted.

Carotid webs are found at a significantly 
higher frequency in patients with crypto-
genic ischemic strokes indicating a poten-
tially thrombogenic nature of these lesions. 
The patient presented here had minor clin-
ical deficits however MRI demonstrated a 
large wedge shaped acute ischemic stroke, 
in accordance with the literature that pa-
tients with carotid webs tend to present 
with large ipsilateral strokes. Although 
this is a rare condition, increased clinical 
awareness of this possible cause of stroke 
in young individuals cause is warranted.

Alveolar macrophages derived from fetal monocytes 
(FeMo-AMs) are crucial for defense against respiratory 
viral infections. During influenza A virus infection, FeMo-
AMs are depleted, but it is unclear whether this population 
is replenished by self-renewing FeMo-AMs or by infiltration 
of bone marrow-derived (BMo)-AMs. Li et al. used multiple 
mouse models to investigate the long-term phenotype, fate, 
and function of these two cell types after recurrent influenza 
virus infection. AMs were initially replaced by self-renewal of 

FeMo-AMs but, over time, were outcompeted by BMo-AMs, 
which had superior glycolytic and proliferative capacity. 
Replacement of FeMo-AMs by naive, inflammation-
experienced, or aged BMo-AMs promoted influenza 
pathogenesis and mortality. These findings demonstrate 
that the origin of AMs rather than previous experience 
defined their long-term function in recurrent viral infection.

Rapid healing after skin injury is essential for protecting 
our internal organs from external threats. Epithelial cells 
must cope with a wound environment low in oxygen 
while simultaneously multiplying and migrating to quickly 
repair damage. Such adaptations to oxygen deprivation 
have long been thought to rely on direct cellular sensing 
and responsiveness by activating hypoxia-inducible 

Konieczny and colleagues found 
instead that the cytokine interleukin-17A (IL-17A), which 

metabolism in epithelial cells that fuels repair. These 
findings underscore a role for immune-derived secondary 
signals in expediting repair by driving cellular adaptation 
to chronic hypoxia.


