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Abstract:

The cervical carotid artery has been reported to show anatomical variations. We report the case of a young
stroke patient with a small right-parietal-lobe infarction whose cervical carotid artery showed anatomical vari-
ation. The right internal carotid artery (ICA) originated at the C2 level of the external carotid artery with pro-
trusion at the right carotid bifurcation. The vessel wall of the protrusion showed a high signal intensity on
T1-weighted magnetic resonance carotid plaque imaging. The protrusion, considered a remnant of the ICA,
possibly caused the stroke due to the formation of thrombi as a result of changes in blood flow and viscosity.
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Introduction

Several anatomical variations of the cervical carotid artery
have been found, especially in the carotid bifurcation (1-5).
However, these variations have been considered as cervical
carotid artery anomalies and have not implicated in ischemic
or hemorrhagic stroke. We herein report a very rare case of
an anatomical variation of the cervical carotid artery that
was considered to be the cause of an ischemic stroke in a
young patient.

Case Report

A 47-year-old man presented to our emergency depart-
ment 4 hours after a sudden onset of left hand weakness and
dysarthria. However, the symptoms disappeared within a few
minutes of the onset, and he was asymptomatic when he
visited our hospital. He had no relevant familial or medical
history. Magnetic resonance (MR) imaging revealed no evi-
dence of ischemic or hemorrhagic stroke. Thus, the patient
was diagnosed with a transient ischemic attack and was
given aspirin (100 mg).

One month later, he revisited our hospital 2 hours after
the onset of left hand dysesthesia. A neurological examina-

tion showed slight weakness and dysesthesia in his left
hand. The National Institute of Health Stroke Scale score
was 1. Diffusion-weighted imaging showed two small high-
intensity lesions on the right parietal lobe (Fig. 1A). MR an-
giography (MRA) revealed no significant stenosis of the in-
tracranial arteries (Fig. 1B), and there were no abnormal
changes (e.g., old lacuna infarction or old hemorrhage) on
T2-weighted imaging. Moreover, 24-h electrocardiogram
(ECG) monitoring for 19 days showed a normal sinus
rhythm and did not detect paroxysmal arterial fibrillation or
any other arrhythmias. A transthoracic echocardiogram and
transesophageal echocardiogram revealed no intracardiac
thrombi and a patent foramen ovale. A blood analysis re-
vealed abnormal uric acid (7.3 mg/dL) and triglyceride (364
mg/dL) levels. The blood count and coagulation state, in-
cluding the levels of proteins C and S, were normal. There
was no inflammation suggestive of vasculitis. On digital
subtraction angiography, the right internal carotid artery
(ICA) was shown to originate from the C2 level of the right
external carotid artery (ECA), and a protrusion was ob-
served near the right carotid bifurcation (Fig. 2A and B).
The ECA branch, superior thyroid artery (TA), lingual artery
(LA), facial artery (FA), and occipital artery (OA) originated
from the ECA. The left common carotid artery (CCA), ICA,
ECA, bilateral vertebral artery, and basilar artery were nor-
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Figure 1.

Diffusion-weighted imaging (DWI) (A) and three-dimensional time-of-flight magnetic

resonance angiography (MRA) (B). Lesions with a high signal intensity were observed in the parietal
lobe on DWI (A, arrow). MRA revealed no significant stenosis in the intracranial arteries (B).

Figure 2. Digital subtraction angiography (A, B) and T1-weighted imaging (T1WI) obtained by
three-dimensional (3D) magnetic resonance (MR) carotid plaque imaging (C, D). The right internal
carotid artery (ICA) originated from the C2 level of the right external carotid artery (ECA), while a
protrusion was observed at the right carotid bifurcation. The branch of the right ECA, superior thy-
roid artery (TA), lingual artery (LA), facial artery (FA), and occipital artery (OA) originated from
the right ECA (A, B). The protrusion showed a high signal intensity on T1W MR carotid plaque imag-

ing (C, arrow) and was enhanced on post-contrast TIWI (D, arrow). These results suggest the pres-

ence of thrombi including a hemorrhagic component.

mal. No atherosclerotic changes were found in the intracra-
nial or cervical carotid arteries. The protrusion showed high
intensity and enhancement on a T1-weighted image (T1W)
from three-dimensional (3D) MR carotid plaque imaging,
suggesting the presence of thrombi, including a hemorrhagic
component (Fig. 2C and D). Two-dimensional (2D) carotid
ultrasonography (US) revealed a disturbed flow in the pro-
trusion at the right carotid bifurcation (Fig. 3).

An examination suggested that the patient’s stroke was

caused by an artery-to-artery embolism due to the protrusion
at the right carotid bifurcation. The patient was given clopi-
dogrel (75 mg/day) to prevent another stroke. His symptoms
disappeared 2 days after the onset of stroke, and he was dis-
charged 19 days after admission. At present, there has been
no recurrence of stroke for more than 3 years. In addition,
ECG has been performed several times since the patient’s
discharge, and neither paroxysmal arterial fibrillation nor
any other arrhythmias have been observed.
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Figure 3. Two-dimensional carotid ultrasonography (A, B). Disturbed flow was seen in the protru-

sion at the right carotid bifurcation (A and B, arrow).

Discussion

There have been several reports on rare anatomical vari-
ations of the cervical carotid artery (1-5). These abnormali-
ties were considered to be congenital and to develop during
angiogenesis (6, 7); furthermore, they have been considered
to be incidental and were not known to cause stroke. The
present case represents a very rare case of an anatomical
variation in the carotid bifurcation and internal carotid artery
that resulted in ischemic stroke. The anatomical variation of
the present case is considered a variant of the non-
bifurcating cervical carotid artery. A non-bifurcating artery
may be caused by segmental agenesis of the proximal ICA,
causing the major branches of the proximal ECA to develop
separately from the terminal segment of the CCA or proxi-
mal ICA (8-13). In the present case, the protrusion was lo-
cated in the carotid bifurcation at the level of the C4/5 ver-
tebra, where the normal ICA originated. Thus, the protrusion
was considered to be a remnant of the ICA.

While there are several reports on non-bifurcating arteries,
there is only one reported case of a non-bifurcating artery
with protrusion of a remnant ICA (14). This is the second
report of this anatomical variation, but it is the first report to
describe this anatomical variation as a cause of stroke. Dis-
turbed flow was detected in the protrusion by US. In addi-
tion, a high signal intensity and the wall enhancement on
MR carotid plaque imaging suggested the presence of
thrombi, including a hemorrhagic component, which are also
seen in unstable plaque (15, 16). These results suggest that
the protrusion caused stroke because of the change in blood
flow and viscosity, leading to the formation of thrombi.

The present case is associated with several limitations.
First, it is difficult to prove the presence of thrombi in the
protrusion because of the imaging findings were not corre-
lated with the histopathological findings in the present case.
In addition, no temporal changes could be detected in the

findings because MRI of the plaque was not performed on
an outpatient basis, while computed tomography (CT) angi-
ography and US were performed. However, according to
previous studies, the high signal intensity on T1-weighted
MR carotid plaque imaging, which is considered to be the
least invasive method for evaluating plaque components,
suggested the presence of thrombi, including a hemorrhagic
component (14, 15). Second, all appropriate examinations
for detecting the embolic sources of stroke in this patient
were performed, with the exception of an insertable cardiac
monitor (ICM), which had not yet been introduced and
which was not available to us.

In summary, we herein described a very rare case of an
anatomical variation in the cervical carotid artery. This ab-
normality appeared to be a subtype of the non-bifurcating
cervical carotid artery. In addition, the protrusion, which
was considered to be a remnant of ICA, was strongly sug-
gested as the cause of the stroke.
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