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Carotid artery stenting with contralateral carotid occlusion in

a rare aortic arch configuration

Umberto M. Bracale?, Felice Pecoraro?, Marco Caruso®, Gaetano Vitale® and

Guido Bajardi®

We present the case of a 47-year-old man admitted to our
department with an episode of aphasia. Duplex scan
showed an occluded right internal carotid artery and
severe left internal carotid artery stenosis. Contrast-
enhanced computer tomography demonstrated a
common trunk for both common carotid arteries
anterior to the trachea and aberrant right subclavian
artery posterior to the esophagus. The patient was
considered to be a high risk for carotid endarterectomy
and, consequently, we performed stenting of the left
carotid artery. To our knowledge, this is the first case
reporting the combination of these two aortic arch
anomalies and the concomitant endovascular
treatment of atherosclerotic carotid stenosis.

Case report

A 47-year-old man with a history of hyperlipidemia and
coronary artery disease was admitted to our department
with an episode of aphasia. He had an episode of severe
headache with amaurosis fugax 6 weeks earlier and was
found to have an occluded right internal carotid artery
(ICA) and severe left ICA stenosis on duplex scan.
Computed tomography (CT) scan of the brain showed
a hypodensity in the deep white matter of the right
occipitoparietal lobe. C'T angiography (C'TA) confirmed
duplex scan findings and revealed anatomical variations
in the branches of the aortic arch (Fig. 1a), a common
trunk for both common carotids and aberrant right sub-
clavian artery (RSCA), arising distally to the left subcla-
vian artery, with retroesophageal course (arteria lusoria;
Fig. 1b).

The patient was considered to be at high risk for carotid
endarterectomy (CEA) and, consequently, after pre-
medication with aspirin and clopidogrel, we planned
stenting of the left carotid artery. The percutancous
approach was performed in standard fashion through
the right common femoral artery. The angiography of
the aortic arch showed the expected findings and high-
lighted a severe ostial stenosis of the left vertebral artery
(Fig. 2a). After cannulation of the left common carotid
artery with 5 F JB1 catheter (Cook, Bloomington, Indi-
ana, USA), the 6 F Shuttle (Cook) introducer sheath was
slowly advanced over the catheter (coaxial technique)
and 2 9 x 40mm Carotid Wallstent (Boston Scientific,
Natick, Massachusetts, USA) was deployed at the level of
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stenosis under distal embolic protection with SpiderFx
6 mm (EV3, Minneapolis, Minnesota, USA). Postdilata-
tion was achieved with 6 x 20mm Maverick balloon
(Boston Scientific, Natick, Massachusetts, USA). The
final carotid angiogram was satisfactory (Fig. 2b) and
the control cerebral angiogram revealed no changes from
the basal (Fig. 3). The patient was discharged the next
day on dual antiplatelet therapy. A follow-up CTA
3 months after the procedure showed the stent to be
in good position with no restenosis (Fig. 2c).

Discussion

Aberrant RSCA associated with common carotid trunk is
rare and its incidence is reported to be between 0.05%
and 0.16% [1,2]. A few cases have been published
describing this anomaly but no one has reported the
treatment of concomitant ICA stenosis [1-4].

Leftaortic arch with aberrant RSCA and common carotid
trunk is exceptionally reported in the literature. It is
supposed that selective regression of various parts of the
embryologic double aortic arch could explain this
anomaly [1]. Recently, Natsis ¢7 /. [2] reported one
case (0.16%) in their series of 633 consecutive arch
angiographies but a real incidence is not known because
it remains asymptomatic in most cases. However,
when symptomatic, dysphagia due to posterior com-
pression of the esophagus by the aberrant RSCA is the
most common manifestation, whereas the common
carotid trunk may rarely cause tracheal compression in
elderly patients [3].
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Fig. 1

Carotid artery stenting Bracale et al. 629

(a) A volume-rendered three-dimensional computed tomography angiography reconstruction of the aortic arch showing origination of common
carotid trunk, left subclavian artery and aberrant right subclavian artery. Left internal carotid stenosis and right internal carotid occlusion are also
noted. (b) Contrast-enhanced axial CT image demonstrating common carotid trunk anterior to the trachea and aberrant right subclavian artery

posterior to the esophagus.

The combination of these two aortic arch anomalies and
the concomitant treatment of atherosclerotic carotid ste-
nosis have not been described previously. Chahwan ez a/.
[4] found a similar aortic arch variant in a 75-year-old man
with left-sided paresthesias. The patient underwent a
diagnostic arteriogram that revealed a common trunk for
both carotid arteries, an aberrant RSCA originating
directly from the middle of the aortic arch and a moderate
stenosis of the right ICA that was managed with anti-
platelet therapy. In addition to the aortic arch anomaly,
our patient presented a severe symptomatic carotid
stenosis associated with contralateral carotid occlusion
and ipsilateral vertebral stenosis. This represents an
extremely challenging therapeutic dilemma. In the

Fig. 2

North American Symptomatic Carotid Endarterectomy
Trial (NASCET), indeed, an occluded contralateral
carotid artery significantly increased the risk of stroke
[5]. On the other hand, anomalies of the aortic arch and
its branches are correlated with an increased risk of neuro-
logical complications during carotid artery stenting (CAS)
[6]. We decided to treat the patient endovascularly for two
main reasons: first, the brain was exposed to relative short
periods of ischemia (up to 5s); and second, the stenotic
lesion was long and high so that a shunt placement during
CEA was considered to be technically difficult.

Finally, preoperative C'TA with three-dimensional recon-
struction of the aortic arch and carotid arteries appears to

(a)

(a) Aortic arch angiogram showing vessel anomalies and left vertebral ostial stenosis. (b) Completion angiogram of the common carotid trunk after
deployment of a Carotid Wallstent at level of left carotid bifurcation. (c) Three-month follow-up computed tomography angiography.
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Fig. 3

(a) Preprocedural intracranial angiogram through pigtail diagnostic catheter positioned in the aortic arch. (b) Poststenting angiogram of the
intracranial circulation through the sheath positioned in left common carotid artery.

be a useful and noninvasive tool for the assessment
prior to carotid stenting [7], mostly in determination of
vascular anomalies, as the vascular anatomy can be
shown with high resolution facilitating the intraoperative
catheterization.
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