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Retrograde Carotid Stenting for Isolated Stenosis of the
Proximal Common Carotid Artery

—Case Report—
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Abstract

A 49-year-old female with a history of systemic hypertension and diabetes mellitus suffered transient
right hemiparesis. Carotid angiography with arch-aortography detected severe stenosis of the proximal
portion of the left common carotid artery. The left carotid bifurcation was surgically exposed and retro-
grade catheterization was performed to approach the proximal common carotid artery stenosis. The
lesion was dilated with a balloon catheter and successfully stented without complications. The left
internal carotid artery was clamped during the procedure to avoid embolism. Retrograde carotid
stenting for stenosis of the proximal common carotid artery is a safe and effective alternative to con-
ventional surgery in selected patients.
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Introduction

Isolated atherosclerotic lesions of the proximal
common carotid artery are relatively rare compared
with carotid bifurcation disease, with a reported
incidence of only 1.8%.6) Selective common carotid
artery angiography and carotid ultrasonography
may miss more proximal lesions, especially if full
examination of the origin of the common carotid
artery is not performed.16) Aortography is more use-
ful for detection of stenosis of the proximal common
carotid artery. The natural history of this condition
remains unclear, but may cause ischemic stroke,
with artery-to-artery embolism or hemodynamic
compromise, as may carotid bifurcation stenosis.12)

Therefore, preventive therapy is recommended.
Intrathoracic to cervical bypass operation or endar-
terectomy were indicated for proximal lesions of
the supra-aortic branches including the common
carotid artery and the brachiocephalic trunk.4)

Recently, several less-invasive extrathoracic ap-
proaches have come to be preferred.18) Median ster-
notomy with direct endothoracic repair is recom-
mended because of the good early and long-term
results.3–5,11) Nevertheless, this procedure is not

without risks, such as hemorrhage, embolism, aortic
dissection, infection, and death.11) More recently,
advances in endovascular technology including
percutaneous carotid balloon angioplasty and stent-
ing have resulted in improvement of treatment and
safe access for extracranial carotid artery stenosis,
and even for proximal common carotid artery steno-
sis.7,10,12–16,19)

We describe a case of isolated stenosis of the prox-
imal portion of the left common carotid artery treat-
ed by retrograde balloon angioplasty and additional
stent placement via the exposed common carotid
artery with cerebral protection ensured by internal
carotid artery clamping.

Case Report

A 49-year-old female with a history of systemic
hypertension and diabetes mellitus suffered tran-
sient right hemiparesis and was referred to our
department. Magnetic resonance imaging revealed
an infarction in the left frontal periventricular white
matter. Carotid ultrasonography detected decreased
flow velocity in the left internal carotid artery but no
definite stenosis. Aortography demonstrated severe
stenosis of the proximal portion of the left common
carotid artery, and carotid angiography showed
occlusion of the left external carotid artery (Fig. 1).
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Fig. 1 Preoperative aortogram (A)
demonstrating severe stenosis
of the left common carotid ar-
tery in the supra-aortic por-
tion. Frontal (B) and lateral (C)
left common carotid angio-
grams revealing occlusion of
the external carotid artery.

Fig. 2 Intraoperative photograph showing retro-
grade cannulation of a 7-French sheath into
the common carotid artery (CCA). The aster-
isk indicates the clamped left internal
carotid artery.
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Selective left common carotid angiography failed
because the 0.032-inch guidewire could not pass
through the left common carotid artery stenosis. The
internal carotid artery territory was perfused by col-
lateral flow via the anterior communicating artery
and the ipsilateral posterior communicating artery.
Xenon computed tomography demonstrated normal
perfusion at rest and marked reduction of perfusion
after acetazolamide challenge in all territories of the
left internal carotid artery. We believed that the
symptoms to be caused by artery-to-artery embolism
and decided to perform carotid stenting to prevent
further stroke. The procedures performed were in
accordance with ethical standards of the institution-
al Ethics Committee, and informed consent was
obtained after full explanation to the patient.
Aspirin and ticlopidine hydrochloride were ad-
ministered for 14 days before angioplasty.

The patient was taken to the neuroangiography
suite, and general endotracheal anesthesia was
initiated. A 4-French sheath was percutaneously
placed in the right femoral artery for intraoperative
angiography. The left common carotid artery and
carotid bifurcation were exposed in a manner
similar to standard carotid endarterectomy. The left
internal carotid artery was clamped, and a 7-French
sheath was inserted into the left common carotid
artery in the retrograde direction under fluoroscop-
ic guidance (Fig. 2). Activated clotting time was then
maintained between 200 and 250 seconds through-
out the procedure by injection of heparin. A 0.014-
inch Essence 300-cm guidewire (Cordis, Miami
Lakes, Fla., U.S.A.) passed through the stenosis
without difficulty. A 6× 40-mm Smash percutane-
ous transluminal angioplasty balloon catheter
(Boston Scientific, Fremont, Calif., U.S.A.) was navi-
gated across the stenosis and balloon angioplasty
was successfully performed. The balloon catheter
was exchanged for an 8× 30-mm Easy Wallstent
(Boston Scientific), which was deployed without

difficulty. Postdilation was not performed. Aor-
tography and left carotid angiography obtained after
the procedure revealed excellent dilation of the left
common carotid artery, normalization of blood flow
in the left internal carotid artery, and recanalization
of the external carotid artery (Fig. 3). The sheath was
removed and pooled blood and debris were flushed
out via the arteriotomy. The arteriotomy site was
closed by suturing with 6-0 nylon. Heparinization
was discontinued immediately but not reversed.

The postoperative course was uneventful. The
patient continued to receive aspirin and ticlopidine
hydrochloride. Follow-up angiography at 6 months
demonstrated excellent dilation of the treated site of
the common carotid artery.

Discussion

The transfemoral route is used in most cases for the
endovascular treatment of carotid artery stenosis.
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Fig. 3 Postoperative aortogram (A)
demonstrating excellent dila-
tion of the left common carotid
artery in the supra-aortic por-
tion. Frontal (B) and lateral (C)
left common carotid angio-
grams revealing normal flow
in the distal portion of the
common carotid artery and
internal carotid artery. Note
the recanalization of the exter-
nal carotid artery.
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However, transfemoral intervention is difficult in
1–2% of cases due to elongation of the aortic arch,
the brachiocephalic trunk, or the carotid artery.20)

Under these conditions, alternative vascular access
routes can be used, such as the brachial artery, the
transseptal route, or the direct carotid route using
the carotid artery.7,9,17,20) In the present case,
catheterization of a narrow origin of the common
carotid artery was technically difficult and carried
the risk of embolization, so we used the direct
transcarotid approach.

The combined use of carotid endarterectomy and
retrograde angioplasty with or without stenting is ef-
fective and safe performed via an arteriotomy.12,14–16)

In the present case, retrograde carotid stenting by
percutaneous direct carotid puncture was consid-
ered possible. Carotid stenting requires strong an-
ticoagulation and antiplatelet therapy. Under such
conditions, sheath removal exposes patients to the
risk of neck hematoma and tracheal compression,
with significant increase in morbidity, if manual
compression is not sufficient. Recently, percutane-
ous hemostatic devices have reduced the time to
hemostasis, and have been applied for hemostasis
after carotid artery puncture.1) However, these
devices are not perfect and have potential complica-
tions including hematoma, thrombosis, pseudo-
aneurysm, infection, and arteriovenous fistula.2,8)

Therefore, we exposed the carotid bifurcation and
sutured arteriotomy site to achieve definite and
quick hemostasis, and avoid cervical hematoma and
prolonged manual carotid compression. Another
special advantage of this method is protection
against embolism, a significant complication of
carotid angioplasty and stenting, by clamping of the
internal carotid artery during the procedure.16)

The present case of isolated stenosis of the prox-
imal portion of the left common carotid artery was
treated by retrograde balloon angioplasty and stent-

ing via the exposed common carotid artery with
cerebral protection ensured by internal carotid
artery clamping. We believe this technique to be a
safe and effective alternative to conventional sur-
gery, especially if use of the transfemoral approach
is difficult. However, the ultimate clinical role of
this technique remains to be determined.
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