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INTRODUCTION

A carotid web is a shelf-like structure on the posterior wall of the origin of the internal carotid 
artery, and it is believed to cause cerebral infarction due to a thrombus formed by turbulent flow 
with stagnation of blood flow.[9] Although the carotid web was previously considered a fibrotic 
lesion, it has been reported that it may also have aspects of an ulcerative lesion.[6] Recently, it 
has been suggested that recurrent cerebral infarction cannot be prevented in patients with a 
symptomatic carotid web by conventional medical treatment alone.[13] However, a consensus on 
the treatment of carotid webs has not yet been established.

e CASPER stent is a self-expandable nitinol stent with a dual-layer structure of tubular mesh. 
e outer layer consists of a braided closed-cell structure with close vessel wall apposition and 
good conformability, and the inner layer has a closed-cell design with a very small micromesh 

ABSTRACT
Background: A carotid web is a shelf-like structure on the posterior wall of the origin of the internal carotid artery, 
and it is believed to cause cerebral infarction due to thrombus formed by turbulent flow with stagnation of blood flow. 
Recently, it has been suggested that recurrent cerebral infarction cannot be prevented in patients with a symptomatic 
carotid web by conventional medical management alone. However, there is still no consensus on the treatment of carotid 
webs. Carotid artery stenting (CAS) with the CASPER stent (Microvention, Terumo, Tustin, CA, USA) was performed in 
six consecutive patients with symptomatic carotid webs, and the results are reported along with a review of the literature.

Methods: Six consecutive patients with a diagnosis of internal carotid artery stenosis due to a carotid web on magnetic 
resonance imaging and digital subtraction angiography (DSA) were included in this study. All patients underwent 
dual antiplatelet therapy approximately 10 days before surgery and after 6 months, and then, a CASPER stent was 
implanted under general anesthesia. All patients were evaluated postoperatively by DSA 6 months after treatment.

Results: In all patients, no in-stent stenosis was seen 6 months after the operation, and no symptomatic cerebral 
infarction occurred within 1 year after the procedure.

Conclusions: CASPER stent implantation may be effective for treating carotid webs.
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to limit plaque prolapse and embolic release. e dual-layer 
structure was considered to be effective against fibrotic 
and ulcerative lesions. Carotid artery stenting (CAS) 
was performed using the CASPER stent (Microvention, 
Terumo, Tustin, CA, USA) in six consecutive patients with 
symptomatic carotid webs. e results of the treatment at our 
hospital are reported along with a review of the literature.

METHODS

Of the patients diagnosed with cerebral infarction at 
our hospital between October 2020 and May 2022, six 
consecutive patients diagnosed with carotid artery stenosis on 
magnetic resonance imaging (MRI) and digital subtraction 
angiography (DSA) were included. e diagnosis of a carotid 
web in the lesion was made based on the previous literature[4] 
[Table 1]. A structure that satisfies all three is diagnosed as a 
carotid web: (1) shelf-like structures on the posterior wall at 
the origin of the internal carotid artery. Flattened structures 
rather than simple intimal thickening; (2) lesion must be 
presented within 20 mm of the internal carotid bifurcation; 
and (3) stagnation of blood flow and turbulence near the 
lesion. After dual antiplatelet therapy (DAPT) was performed 
for all patients for approximately 10  days before surgery, a 
CASPER stent, 10 mm × 20 mm, was deployed in the lesion 
using a Spider FX (Medtronic, Minneapolis, MN, USA) as 
distal protection under general anesthesia and an Rx-Genity 
7 mm × 20 mm (Kaneka Inc., Osaka, Japan) at 6 atm for 10 s. 
All patients were evaluated postoperatively by DSA 6 months 
after treatment [Figure 1]. DAPT was continued for 6 months 
after the treatment. e procedure was performed under 
general anesthesia to reduce the reflex sensitivity of the 
baroreceptor and prevents complications.[1,10]

CASE PRESENTATION

e patient is an 80-year-old male. On the day of admission, 
he suddenly noticed dysphasia and weakness in the left upper 
and lower limbs and was transported to our hospital. Head 
MRI showed a new cerebral infarction at the right frontal 
lobe and wall irregularity of the right internal carotid artery. 
DSA showed a shelf-like lesion at the origin of the right 
internal carotid artery, so we diagnosed it as a carotid web. 
Echocardiography showed no abnormal findings that could 
be the source of the embolus, and a computed tomography 
scan of the thorax and abdomen denied malignant disease, so 
the cerebral infarction was thought to be caused by a carotid 
web. CAS was performed on the 17th day.

RESULTS

e mean age of this case group was 81.3  years. Five cases 
had hypertension and fur cases had hyperlipidemia [Table 2]. 
After the operation, no in-stent stenosis occurred within 

6  months after the procedure, and no symptomatic stroke 
occurred within 1 year [Table 2 and Figure 2]. e modified 
Ranking Scale was not changed between pre-  and post-
operation in all cases [Figure 3].

DISCUSSION

A carotid web is defined as a shelf-like structure on the 
posterior wall of the origin of the internal carotid artery, and 
it has been reported to show fibromuscular dysplasia of the 
vascular intima, unrelated to atherosclerotic factors. It is not 
known why carotid webs occur at these sites.[13] e wall shear 
stress (WSS) is low at the vascular bifurcation, and there is a 
transitional zone from elastic to the muscular vascular wall, 
and the posterior wall of the carotid artery’s bifurcation forms a 
recirculation zone. It is thought that a carotid web starts from a 
structural weakness such as a transitional zone and that several 
triggers, such as low WSS and endothelial cell dysfunction, may 
cause localized intimal fibrotic proliferation.[12] As a diagnostic 
criterion for a carotid web in our hospital, we consider the 
transitional zone and set the criterion for diagnosis to be 

Figure  1: Images of a representative case. (a) MRI: Cerebral 
infarction of the right frontal lobe is observed; (b) MRA: A low-
intensity linear structure protruding anteriorly from the posterior 
wall of the origin of the right internal carotid artery is observed 
(arrow). (c) T1 black-blood scan. Linear structures are visualized 
as slightly high-intensity lesions (arrow). (d) DSA. A linear shadow 
defect extending anteriorly from the posterior wall of the origin of 
the right internal carotid artery is observed (arrow).
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Figure 2: Intraoperative findings of CAS. (a) Full deployment of a CASPER stent. (b) Post dilation. (c) Postoperative DSA. No acute in-
stent occlusion or plaque protrusion is observed. (d) Postoperative MRI. No ischemic complications are observed. (e) MRI 6 months after 
treatment. No new infarction is observed. (f) DSA 6 months after treatment. No in-stent stenosis is observed.
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within 20  mm from the bifurcation of the internal carotid 
artery, referring to the report by Janzen[5] [Table 1].

A carotid web protrudes into the internal carotid artery, and 
its membranous structure causes turbulent flow with stagnant 
blood flow at the isthmus of the lesion, which increases the 
risk of platelet aggregation, and thrombus formed there is said 

to cause cerebral infarction.[9] erefore, both thrombotic and 
embolic elements are thought to be involved. In addition, a 
case of a shelf-like lesion at the caudal side, in which turbulent 
flow with stagnation of blood flow can be formed,[6] relatively 
similar to an ulcer, has been reported.

e presence of stagnant blood flow near the lesion is also 
a criterion for the diagnosis of a carotid web in our hospital 
[Table 1].

Patients with cerebral infarction who have a carotid web 
are considered to be at high risk for recurrent infarction. 
In a study by Guglielmi et al., one in six patients with a 
symptomatic carotid web had recurrent cerebral infarction 
within 2  years, suggesting that conventional medical 
treatment alone may not be sufficient to prevent recurrence.[13] 

Table 1: Diagnostic criteria for carotid web at our hospital.

1) Shelf-like structures on the posterior wall at the origin of 
the internal carotid artery.
Flattened structures rather than simple intimal thickening.

2) Lesion must be presented within 20 mm of the internal 
carotid bifurcation.

3) Stagnation of blood flow and turbulence near the lesion.

Figure 3: Images of the other CAS cases. (a-e) ere was a stenotic lesion of carotid web (arrow). Left 
image: Previous operation. Right image: Postoperation.
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In a systematic review by Zhang et al., 54% of patients treated 
with antiplatelet therapy and 75% of patients treated with 
anticoagulation had a recurrence, whereas patients treated 
with surgical revascularization had no recurrence.[2] A carotid 
web is composed of fibrous tissue, and positive remodeling has 
not been reported. erefore, aggressive surgical intervention 
should be considered.[7] In 2013, Lenck et al. reported the 
first CAS for the carotid web.[8] Regarding the technique of 
CAS for carotid webs, Haussen et al. reported 24 CAS cases, 
and closed-cell stents were used in 75% of them. No serious 
complications related to the procedure were reported.[3]

e CASPER stent was performed in this study. Kawahara 
et al.[6] showed that in addition to the typical finding of a 
thrombus adhering to the rostral side of a web lesion, some 
patients had lesions that could form turbulence with stagnant 
blood flow not only on the rostral side but also on the caudal 
side, which was considered to be relatively similar to an ulcer. 
e dual structure of the CASPER stent was thought to be 
effective for the carotid web, which has both fibrotic and 
ulcerative lesions. Fibrotic lesions may benefit from a laser 
cut with high radial force, while ulcerative lesions may benefit 
from the braided stent to prevent plaque protrusions. e 
CASPER stent has a dual-layer structure, with a soft braided 
nitinol outer layer that adheres closely to the vessel wall, a 
high mesh density in the inner layer, and a micromesh with 
pores, reducing the risk of plaque protrusion from the stent 
strut, and the incidence of associated ischemic complications 
has been reported to be lower than that of conventional 
stents.[4,11] e dual-layer structure of the CASPER stent 
was considered to be effective against fibrotic and ulcerative 
lesions. In fact, no postoperative cerebral infarction occurred 
in the present cases with symptomatic carotid webs using the 
CASPER stent [Table  2]. However, the CASPER stent may 
have less radial force than the laser-cut stent. erefore, a 
larger balloon catheter is used to expand the stent and firmly 
adhere it to the vessel wall.

To improve treatment safety, general anesthesia was 
performed in all CAS cases in this study. Nagata et al. have 
shown that general anesthesia using sevoflurane and nitrous 

oxide in oxygen-depressed baroreceptor reflex sensitivity, 
induced hemodynamic stability under CAS, and may 
decrease the rate of occurrence of complications.[1,10]

CONCLUSION

Although this was a single-center study with a small 
number of cases, it showed that CAS with a CASPER stent 
for symptomatic carotid webs did not cause ischemic 
complications. us, CAS with a CASPER stent may be 
an effective treatment for a symptomatic carotid web. We 
hope that this paper will be useful for future studies of the 
treatment of symptomatic carotid webs.
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