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Carotid webs are known to cause acute ischemic stroke in younger adults and have a high
recurrence rate. Herein, we report a case of a symptomatic carotid web in a 51-year-old man
who was transferred to our hospital after developing consciousness disturbance and left
hemiparesis. He was diagnosed with right middle cerebral artery occlusion and underwent
mechanical thrombectomy. Because his carotid web was the likely embolic source, we per-
formed carotid artery stenting using a dual-layer stent to crimp the vessel wall and secure
closure of the web pocket. Follow-up angiography was performed at 3 weeks after stenting,
and endothelialization on the web pocket was confirmed. The high scaffolding effect of the
dual layer stent may promote the endothelialization on the carotid web.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

A carotid web (CW) comprises intimal hyperplasia without
atherosclerotic changes on the posterior wall of the carotid
bulb and is thought to represent an atypical fibromuscular
dysplasia [1]. Blood turbulence in the web cause thrombus and
embolic stroke in younger adults [2,3]. Symptomatic CW has
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a high recurrence rate (20%-30%) despite antiplatelet therapy
[4,5], while stent placement was recently reported to prevent
recurrence [1,5,6]. There were few reports of the stent place-
ment using a dual layer stent for the CW. Herein, we report a
case of a symptomatic carotid web with angiographically con-
firmed endothelialization on the web at 3 weeks after carotid
artery stenting using a dual layer CASPER stent (MicroVention;
Terumo, Tustin, CA).

1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Fig. 1 - Magnetic resonance imaging on presentation showed acute ischemic stroke in the right hemisphere (A, B). Magnetic
resonance angiography showed occlusion of the M2 segment of the right middle cerebral artery (C).

Fig. 2 - DSA revealed a shelf-like protrusion on the right internal carotid artery (arrow) and blood turbulence distal to the
CW (A). CTA performed before procedure revealed no thrombus in the web pocket (arrow) (B).

Case report

A 51-year-old man presented with consciousness disturbance
and left hemiparesis. His initial National Institutes of Health
Stroke Scale score was 15. Magnetic resonance imaging re-
vealed acute ischemic stroke with occlusion of the M2 seg-
ment of the right middle cerebral artery (Fig. 1). Mechanical
thrombectomy achieved complete recanalization with sub-
sequent near-complete recovery of neurological function. No
cardioembolic source of embolism, including atrial fibrilla-
tion, was identified. Carotid ultrasonography showed a flap-
like structure on the wall of the right carotid bulb. Digital sub-
traction angiography (DSA) revealed a CW, which we consid-
ered to be the embolic source. Computed tomography angiog-
raphy showed no thrombus in the web pocket (Fig. 2). Thus, we
started dual antiplatelet therapy and performed stent place-
ment to prevent recurrent stroke at 3 weeks after admission.
We performed direct stenting using a CASPER stent with dis-
tal filter protection (Figs. 3A and B). Balloon angioplasty was

not required because the stent was well crimped to the ves-
sel wall. There were no periprocedural complications. Before
discharge, we performed follow-up DSA at 3 weeks after stent-
ing, which confirmed endothelial formation on the web pocket
(Figs. 3C and D). The patient was discharged with a modified
Rankin Scale score of 0, and had no recurrence of stroke at
least 8 months follow up after procedure. The patient provided
consent for publication of his case.

Discussion

We report a case of symptomatic CW treated with stent place-
ment using a dual layer CASPER stent. Endothelialization on
the web pocket was confirmed 3 weeks after stent placement.
In CW patients, a thrombus formed by blood stasis distal to
the CW results in embolic stroke [2]. Symptomatic CW has a
high rate of ischemic stroke recurrence despite antiplatelet
therapy. There are some reports of carotid endarterectomy
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Fig. 3 - Intraoperative DSA (A, B). A CASPER stent was
deployed (A). The stent and the CW were crimped well to
the vessel wall (B). Follow-up DSA 3 weeks after stenting (C,
D). Endothelialization on the web pocket (arrowheads) was
confirmed in the lateral view (C), and endothelialization on
the stent (arrowheads) was confirmed in the oblique view

(o).

Furthermore, although there are some case reports of treat-
ment with closed-cell stents in CWs that were not crimped
well to the vessel wall, there were no associated problems
such as in-stent stenosis or recurrent ischemic stroke. Thus,
we considered that endothelialization on the web pocket was
more important than the radial force, and a dual-layer CASPER
stent is suitable for treatment for the CW.

The high scaffolding effect of the CASPER stent may pro-
mote the endothelialization on the web pocket. The braided-
nitinol outer layer of a dual-layer CASPER stent adheres closely
to the vessel wall and has a strong scaffolding effect for en-
dothelization. Additionally, the micromesh of the inner layer
facilitates secure closure of the web pocket [9]. There are no
in vivo studies examining the time required for full device
endothelialization after placement of the CASPER stent. Ima-
mura et al. reported no evidence of ipsilateral stroke from 30
days to 1 year after the procedure when using a protocol that
indicated dual antiplatelet therapy for 30 days after stenting
with the CASPER stent for carotid artery stenosis [9]. Consider-
ing this result, it is possible that the endothelialization of the
CASPER stent is completed in 30 days after procedure, at least
for the carotid artery stenosis.

When using CASPER stent in the acute phase, adequate
periprocedural antiplatelet therapy and monitoring for is-
chemic complications are needed because of the large amount
of metal in CASPER. Symptomatic CWs often cause ischemic
stroke recurrence within 1 week of the initial event [5]. It is im-
portant to check that there is no thrombus in the web pocket
before the procedure. If there is insufficient time for effec-
tive antiplatelet drug treatment such as a secondary thrombus
was already formed in the acute phase, using CASPER stent is
not suitable.

and carotid artery stenting for CWs, both of which were ef-
fective in preventing ischemic stroke recurrence [7]. Patholog-
ically, CWs involve fibroelastic thickening of the intima with
no cholesterol-rich atheroma [2]. Additionally, CW patients are
young and have less arteriosclerotic vessels, so there are few
problems related to the access route and distal plaque em-
bolisms for stent placement. Therefore, carotid artery stenting
for CW has a low risk of periprocedural complications com-
pared with stenting for carotid artery stenosis.

We considered that the CW was effectively treated with
stent placement when endothelialization on the web pocket
was confirmed. In such cases, intimal hyperplasia in the stent
may occur later, but ipsilateral ischemic stroke related to the
CW cannot occur. Gouveia et al [8] also reported a case of en-
dothelialization on the CW confirmed by DSA at 3 months af-
ter stenting. However, to our knowledge there are no other
cases with CW endothelialization confirmed earlier than 3
months.

The optimal stent for CW treatment is still unclear. There
are 3 types of carotid stents (closed-cell, open-cell, and dual-
layer). Previous reports have found no differential effects of
treatment with these stents on outcomes or recurrence rate
in CW patients [1,6]. Additionally, balloon angioplasty was not
required in the majority of stenting procedures for CWs [1,6].

Conclusion

We reported a case of symptomatic CW confirmed endothe-
lialization at 3 weeks after stent placement. The high scaf-
folding effect of the dual layer CASPER stent may affect for
the endothelialization on the CW.
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