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Right Hemiparesis in Right Carotid Stenosis

P. Profice, MD; F. Pilato, MD; A. Broccolini, MD; A. Santoliquido, MD;
G. Della Marca, MD; V. Di Lazzaro, MD

A 72-year-old right-handed man with a history of
hypertension and past smoking, taking low-dose as-

pirin therapy (100 mg once a day) for cardiovascular
prevention, presented with sudden onset of right hemipa-
resis and confusion. The right hemiparesis improved dur-
ing the following days, but the patient was still confused.

He arrived at the emergency department 6 days after the
onset of symptoms. On neurological examination, the
patient showed mild disorientation both in time and in
place; no other neurological signs could be elicited. Blood
pressure was 160/90 mm Hg. Blood count, prothrombin
time, activated thromboplastin time, ionogram, C-reactive

Figure 1. Ultrasound (2-dimensional) images of left (A) and right (C) internal carotid arteries (ICAs) and Doppler waveforms of left
(B) and right (D) ICAs showing severe stenosis and increased peak systolic velocity (513 cm/s) of the left ICA and normal peak
systolic velocity (65.3 cm/s) of the right ICA.
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protein, troponin Ic, and creatine kinase were normal. ECG
revealed normal sinus rhythm (76 bpm). Extracranial
carotid and vertebral arteries eco-color-doppler showed
�80% stenosis of the proximal right internal carotid artery
(ICA) and no significant stenosis of the left ICA (Figure 1A
through D). Diffusion-weighted magnetic resonance imaging
of the brain showed bilateral acute border-zone ischemic
lesions suggesting watershed infarcts (Figure 2A and B).
Magnetic resonance time-of-flight angiogram of intracranial
arteries showed agenesis of left A1 segment of the anterior
cerebral artery (Figure 3A), with left A2 segment arising from
the anterior communicating artery. Contrast-enhanced mag-
netic resonance angiogram of the neck confirms the right ICA
stenosis (Figure 3B). The patient was treated with clopidogrel
and atorvastatin and underwent right ICA endoartherectomy
successfully after 15 days.

Discussion
Knowledge of the presence and clinical relevance of
variation of circle of Willis plays a crucial role in the
diagnosis and management of acute stroke. The neurolog-
ical symptoms can be influenced by changes in normal
brain-vessel anatomy. Anatomic variation of circle of

Willis is not uncommon: It has been reported that only
42% of subjects showed a complete circle of Willis on
magnetic resonance angiogram.1

It has been reported in magnetic resonance angiogram
studies that the A1 segment can be absent in �5% of
subjects,1 and it has been suggested that this condition can
be a significant predisposing factor for bilateral anterior
cerebral artery territory infarction.2,3 In this patient, right
carotid is the principal supplier of left anterior cerebral
artery because of aplasia of the left A1 segment. The right
carotid stenosis was therefore very likely responsible for
bilateral border-zone infarcts. The clinical symptoms and
the neuroradiological picture demonstrated that brain is-
chemia was more pronounced in the left hemisphere,
which can be considered the extreme border zone of the
right carotid. The pathogenesis of watershed infarction is
still debated; both the hemodynamic and the embolic
mechanisms can be involved.4 In our case, the bilateral
border-zone infarcts seem to suggest a hemodynamic
pathogenesis secondary to severe carotid stenosis. Intra-
cranial vascular imaging should be considered in stroke
patients, not only for investigating intracranial stenosis,
but also for evaluating variations of circle of Willis that
can influence stroke pathophysiology.

Figure 2. Diffusion-weighted magnetic resonance
imaging showing acute watershed infarcts in right
(A) and left (B) hemispheres.

Figure 3. A, Contrast-enhanced magnetic
resonance angiogram of the neck: Arrow
shows narrowing of proximal ICA. B,
Time-of-flight magnetic resonance angio-
gram: Arrow shows agenesis of left A1
segment.
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