ELMER
PRESS

’ '.) Check for updates ‘

Case Report ] Neurol Res. 2025;15(4):192-198

Intimal Dissection Suspected to Be a Carotid Web
That Resolved Spontaneously
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Abstract

The carotid web (CW) is a shelf-like structure in the posterior wall of
the origin of the internal carotid artery (ICA). This report discusses
a case wherein surgical treatment was planned for a lesion suspected
to be a CW, but the lesion disappeared over time. A 32-year-old male
was found collapsed and was admitted to our hospital. Diffusion-
weighted magnetic resonance imaging revealed hyperintensity in the
left middle cerebral artery. Three-dimensional computed tomography
angiography (3D-CTA) and cerebral angiography revealed a shelf-
like structure in the posterior wall of the origin of the left cervical
ICA. This was diagnosed as left middle cerebral artery occlusion sec-
ondary to a CW, which was initially treated medically. Surgical treat-
ment was planned after being transferred from a recovery hospital.
However, approximately 3 months later, 3D-CTA and cerebral an-
giography revealed that the shelf-like structure on the posterior wall
of the origin of the left cervical ICA had disappeared. This CW-like
lesion may have been an intimal dissection which spontaneously re-
solved before complete formation of the CW.

Keywords: Carotid web; Intimal dissection; Hemodynamic change;
Medical treatment

Introduction

The carotid web (CW) is a shelf-like structure located in the
posterior wall of the origin of the internal carotid artery (ICA),
and it is one of the causes of cerebral infarction in young pa-
tients [1, 2]. CWs can reportedly cause thrombus formation,
leading to a high incidence of recurrent cerebral infarction [3].
Many cases have reported carotid endoarterectomy (CEA) for
the management of CW [4, 5], although carotid artery stenting
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(CAS) is also becoming another popular option [6, 7]. Howev-
er, cases wherein the CW disappears over time are extremely
rare. This report describes a case wherein surgical treatment
was planned for a lesion suspected to be a CW, but the lesion
spontaneously disappeared over time.

Case Report

Investigations

A 32-year-old male was found collapsed in front of his home
and brought to our hospital for emergency medical assistance.
He had no remarkable past medical or family history. Upon
arrival, the patient had a Glasgow Coma Scale (GCS) score of
10 (E3, V2, M5) with left conjugative deviation, total aphasia,
and right hemiparesis. The National Institutes of Health Stroke
Scale score was 20. The patient had an elevated blood pressure
(151/95 mm Hg) and pulse rate (104/min).

Diagnosis

The electrocardiogram showed no evidence of atrial fibrilla-
tion. Diffusion-weighted image (DWI) of his head magnetic
resonance imaging (MRI) revealed high intensity area of the
left middle cerebral artery (MCA) area (Fig. 1a). T2* of his
head MRI revealed a low intensity area in the left basal gan-
glia (Fig. 1b). Head magnetic resonance angiography (MRA)
revealed loss of the left MCA (Fig. 1c). Cervical MRA showed
no apparent stenosis (Fig. 1d). The patient was hospitalized
and treated conservatively. Due to hemorrhage in the left ba-
sal ganglia, the patient was treated with edaravon (60 mg/day)
without antithrombotic agents.

The following day, no apparent hemorrhagic extension
was observed. On carotid artery ultrasonography, there was a
mobile lesion at the origin of the left ICA (Fig. 2). Further
examination with three-dimensional computed tomography
angiography (3D-CTA) revealed the presence of irregular con-
trast in the posterolateral wall of the left cervical ICA origin
(Fig. 3a-d). MRI plaque image revealed a structure that was
T1 isointense (Fig. 4a) and T2 high intense (Fig. 4b) with the
vessel wall, protruding into the lumen (Fig. 4). On the second
day, cerebral angiography revealed a shelf-like structure on
the posterior wall of the left ICA origin (Fig. 5a), and the left
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Figure 1. (a) Diffusion-weighted image of his head MRI revealed high intensity area of the left middle cerebral artery area. (b) T2* of
his head MRI revealed a low intensity area in the left basal ganglia. (¢) Head MRA revealed loss of the left middle cerebral artery. (d)
Cervical MRA showed no apparent stenosis. MRA: magnetic resonance angiography; MRI: magnetic resonance imaging.

MCA was recanalized. Cerebral angiography revealed pooling
of blood flow on the rostral side of the lesion (Fig. 5b).

Based on the above imaging findings, the patient was di-
agnosed with cerebral infarction caused by CW.

Treatment

Two days after symptom onset, since there was no evidence
of hemorrhagic expansion, the patient was given argatroban
(60 mg/day for 2 days, followed by 20 mg/day for 5 days),
clopidogrel (75 mg/day), and pitavastatin calcium (2 mg/day).
Carotid artery ultrasonography performed 20 days after symp-
tom onset showed that the mobile lesion attached to the CW
had disappeared. There was no neurological aggravation, and
the patient was transferred to a recovery hospital 41 days af-
ter symptom onset. At 85 days after symptom onset, the pa-
tient was transferred to our hospital for surgical treatment of
the CW. A 3D-CTA performed 86 days after symptom onset

showed that the shelf-like structure on the posterior wall of
the origin of the left ICA had disappeared (Fig. 6), which was
further confirmed on cerebral angiography performed the fol-
lowing day (Fig. 7). We considered that either the CW had dis-
appeared or the intimal dissection had repaired spontaneously,
and thus, surgical treatment was not performed.

Follow-up and outcomes

The patient was discharged from our hospital 100 days after
symptom onset, with a GCS of 13 (E4, V3, M6) and a modified
Rankin Scale score of 3.

Discussion

CW is a subtype of fibromuscular dysplasia wherein the patho-
logical tissue shows few changes in the media and is mainly
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Figure 2. On carotid artery ultrasonography, there was a mobile lesion
at the origin of the left internal carotid artery (yellow arrow).

characterized by fibrous hyperplasia of the intima [4, 8]. The
diagnosis of CW is often based on morphology as seen on ra-
diographic imaging. Cerebral angiography and CTA are use-
ful diagnostic tools [9], typically revealing a contrast defect
caused by a shelf-like structure on the posterior wall of the
origin of the ICA, with blood flow pooling on the rostral side
of the structure [7, 10]. This pooling of the blood promotes
thrombus formation, which can result in cerebral infarction
[1]. In the present case, CTA revealed a shelf-like structure on
the posterolateral wall of the origin of the ICA, and this was
also seen on cerebral angiography, alongside blood flow pool-
ing on the rostral side of the structure. These imaging findings
are strongly suggestive of CW.

CW has a relatively low detection rate on carotid artery
echocardiography. Joux et al [8] noted that in 18 of 21 cases,
CW was not obvious and could be misdiagnosed as fibrous
plaques since the findings were nonspecific. Thomas et al [9]

Figure 3. Three-dimensional computed tomography angiography revealed the presence of irregular contrast in the posterolateral
wall of the left cervical internal carotid artery origin. (a) Sagittal image (white arrow); (b-d) axial images (black arrow).
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Figure 4. MRI plaque image revealed a structure that was T1 isointense (white arrow) (a) and T2 hyperintense (white arrowhead)
(b) with the vessel wall, protruding into the lumen. MRI: magnetic resonance imaging.

demonstrated the superiority of cerebral angiography and CTA
compared with carotid artery echocardiography in the diag-
nosis of CW. In the present case, we were able to identify a
thrombus that seems to be attached to the lesion, but the lesion
itself could not be observed. On MRI plaque image, the struc-
ture of CW typically has a continuous signal with the vessel
wall that protrudes into the lumen from the posterior wall of
the origin of the ICA [6, 11]. The same MRI findings were
observed for this patient. Reportedly, the CW intensity on MRI
plaque imaging typically appears as T1 isointense and T2 hy-
perintense signals [12, 13]. Herein, the areas identified as CW
showed T1 isointensity and T2 hyperintensity, consistent with
previous findings. In contrast, the areas identified as attached
thrombus demonstrated T1 isointensity and T2 hypointensity.
Kimura et al [12] presented a case wherein an attached throm-

Figure 5. (a) Cerebral angiography revealed a shelf-like structure on
the posterior wall of the left internal carotid artery origin on the second
day. (b) Cerebral angiography revealed pooling of blood flow on the
rostral side of the lesion.

/

Figure 6. Three-dimensional computed tomography angiography per-
formed 86 days after symptom onset showed that the shelf-like struc-
ture on the posterior wall of the origin of the left internal carotid artery
had disappeared.
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Figure 7. Cerebral angiography performed 87 days after symptom
onset showed that the shelf-like structure on the posterior wall of the
origin of the left internal carotid artery had disappeared.

bus disappeared over time; the thrombus showed T1 and T2
isointensity, whereas the CW region revealed T1 isointensity
and T2 hyperintensity. Although the signal intensity of the
thrombus in our case slightly differs from that report, the CW
intensity pattern remains consistent. Furthermore, MRI in our
case revealed a hemorrhagic infarction in the left MCA region.
The mechanism underlying the hemorrhagic infarction may in-
clude the presence of a thrombus in the proximal M1 segment,
potentially including the perforating arteries. As the thrombus
migrated distally along the M1, transient reperfusion of the
perforators may have led to hemorrhagic changes.

Other than CW, the differential diagnoses for shelf-like
structures in the posterior wall of the origin of the ICA may
include arterial dissection and vasculitis. Cerebral artery dis-
section can result in stroke due to luminal narrowing or an-
eurysmal dilation, and patients clinically manifest with head-
ache, neck pain, and facial pain. The typical imaging findings
include the pearl and string sign, intimal flap sign, and double
lumen sign on cerebral angiography. These clinical and radio-
graphic findings are relatively specific for arterial dissection,
which is confirmed by MRI and MRA. Notably, the imaging

findings of the dissection often change within a short period of
time during the acute phase, and remodeling also occurs over
time [14]. Moreover, cerebral artery dissection shows high in-
tensity on T1 plaque images while accompanied by an intra-
mural thrombus in the dissection cavity [15].

Vasculitis is a general term for conditions that involve in-
flammation of the blood vessel walls, including independent
diseases wherein vasculitis itself is the primary lesion (i.e.,
primary vasculitis) and cases wherein vasculitis accompanies
other diseases (i.e., secondary vasculitis). Additionally, this
may be accompanied by an unknown fever and a high inflam-
matory response [16]. Secondary vasculitis can be associated
with other collagen diseases, inflammatory bowel disease,
infections, drugs (e.g., antibiotics, allopurinol, thiazides,
propiothiouracil, biologics, etc.), tumors, or transplants [17].
In the present case, there were no obvious imaging findings
(i.e., pearl and string sign, double lumen sign). Moreover,
the dissection cavity did not exhibit high intensity on T1-
weighted MRI plaque images, potentially because of the
small sample size of the lesion, which could have prevented
the formation of an intramural thrombus, thereby resulting
in the absence of T1 hyperintensity. Thus, it was not consid-
ered to be a typical arterial dissection. However, since the
patient had aphasia, subjective complaints such as headache
or neck pain could not be elicited, making it difficult to com-
pletely rule out a typical arterial dissection. The patient had
no apparent collagen disease and no other significant medi-
cal history. There were no obvious medications that could
have caused infection or vasculitis, nor was there unknown
fever or markedly elevated C-reactive protein levels, mak-
ing vasculitis unlikely. Based on the above, CW was strongly
suspected in this case.

CW is generally believed to be a congenital/developmen-
tal lesion rather than an acquired lesion, although this has been
controversial [18, 19]. In contrast, a few reports have indicated
that CWs were not present at the time of initial diagnosis but
were formed later on. Singh et al [20] reported a 43-year-old
woman who had no CW seen on CTA, but at age 50, the pres-
ence of a CW was confirmed, which persisted until age 53.
In that case, CW was considered to be an acquired lesion.
Similarly, Vercelli et al [21] found no obvious abnormalities
of the head and neck vessels on CTA in a 47-year-old man,
but at age 49, workup for left hemiparesis revealed a CW in
the posterolateral wall of the right ICA, which persisted un-
til age 50. In that case, wall shear stress caused weakness of
the posterolateral wall at the ICA bifurcation, resulting in en-
dothelial vulnerability, and the endothelial reaction to these
hemodynamic changes in the carotid bulb likely caused local
intimal dissection. Thus, they considered that an intimal dis-
section can morphologically evolve into a CW and undergo
reactive phenomena, creating a trapped area of fibrous tissue
within the media. In contrast, the present case followed the
opposite course, wherein an initial lesion that was suspected to
be a CW eventually disappeared over time. We suspect that an
initial intimal dissection resulted in the formation of this CW-
like lesion, but the CW may not have formed completely. The
intimal dissection may have been in the process of remodeling.
Follow-up digital subtraction angiography (DSA) showed
resolution of the CW-like lesions; however, wall irregularities
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were observed in the posterior wall of the ICA, potentially in-
dicating a remodeling process after arterial dissection. Given
that wall shear stress can weaken the posterolateral wall at the
ICA bifurcation, potentially leading to local intimal dissection,
anatomical features, such as the bifurcation angle of the ICA
and the presence or absence of bulb dilatation, may serve as
useful screening criteria for CW-like lesions. Moreover, CW is
generally considered a potential cause of unexplained cerebral
infarction in young individuals. Even without chronic hyper-
tension, transient blood pressure elevation caused by exercise
or straining can damage vascular endothelium. External me-
chanical forces to the neck may also be a risk factor for CW
formation. However, this hypothesis remains purely theoreti-
cal because no specimen was collected for further pathological
examination.

Medical treatment for CW typically has a high recur-
rence rate, whereas treatment with either CEA or CAS is
highly effective [5], with CAS increasingly being chosen in
the West due to its less invasive nature [22]. However, the
pathologic diagnosis of CW can only be confirmed in CEA,
because CAS does not involve collecting specimen for histo-
logical examination. Therefore, previous reports of CAS for
CW exclusively rely on a radiographic diagnosis [10, 11].
Similarly, in the present case, CW was diagnosed based on
radiological imaging only. CAS or CEA was planned for this
patient, but surgical treatment was deferred since the lesion
spontaneously disappeared. Although CEA could have ena-
bled a pathological diagnosis, there were ethical concerns re-
garding the surgical removal of a lesion that had already dis-
appeared. To the best of our knowledge, no previous reports
have described shelf-like structures on the posterior wall of
the origin of ICA that disappeared over time. Although the
detailed pathological background of this lesion is unknown,
the changes in radiographic findings over time in this case
remain significant.

Learning points

A shelf-like structure in the posterior wall of ICA may be di-
agnosed as CW by 3D-CTA or cerebral angiography, but this
can disappear over time. Such CW-like lesions could be the re-
sult of an intimal dissection wherein a CW was not completely
formed and may have been in the process of remodeling.

Conclusion

This case report describes a lesion suspected to be a CW that
spontaneously disappeared over time. The formation of this
CW-like lesion was suspected to be due to an intimal dissec-
tion in the posterior wall of the origin of the ICA, which likely
repaired without complete formation of the CW.
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