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ABSTRACT

A 64-year-old man complaining of pulsatile headache was admitted. Imaging studies revealed a near-total occlu-
sion of the right proximal internal carotid artery (ICA) with slow antegrade flow into the distal ICA. Right cere-
bral flow was supplied by collateral flow through the posterior communicating and ophthalmic arteries. He was
successfully treated by carotid artery stenting. No new neurological deficit or transient ischemic attack occurred

after treatment. (Korean Circ J 2010;40:288-291)
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Introduction

The development of endovascular therapy has enabl-
ed recanalization of chronic totally occluded coronary
and subclavian arteries.” However, little is known about
the feasibility and safety of endovascular treatment for
chronic total occlusion (CTO) of the carotid artery. We
describe a case of successful stenting for a CTO of the
right internal carotid artery (ICA) with cerebral hypo-
perfusion.

Case
History and pre-intervention evaluation

A 64-year-old man was admitted complaining of pul-
satile headache. The patient had a history of coronary

artery disease and a cerebrovascular accident 2 years ago.

He was ex-smoker. There was no history of diabetes, ar-
rhythmia, or cardiac valvular disease. His blood pressure
was normal. Auscultation of the neck showed normal
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carotid upstrokes. He was alert and oriented. A detail-
ed neurologic examination was normal. An electrocar-
diogram showed a normal sinus thythm. An echocar-
diogram showed no cardiac embolic source.

Magnetic resonance (MR) imaging of the brain and
neck showed old ischemic lesions in the bilateral centrum
semiovale, left basal ganglia, and a CTO of the right ICA.
Diagnostic cerebral angiograms showed a CTO of the
right proximal ICA with slow antegrade flow into the
distal ICA. Right cerebral flow was supplied by collateral
flow through the posterior communicating and ophth-
almic arteries (Fig. 1). Single-photon emission CT (SP-
ECT) scanning with ™ Tc-ethyl cysteinate dimmer reveal-
ed decreased uptake in the right cerebral hemisphere with
reduced reactivity to the Diamox challenge test, sugges-
tive of a decrease in vascular reserve (Fig. 2). Angioplasty
was risky because there were multiple, calcified long le-
sions, and stenting was technically difficult. We proposed
extracranial-intracranial (EC-IC) bypass surgery, but he
refused surgery. The patient suffered from pulsatile head-
ache and it was refractory to medical treatment. Imag-
ing studies showed definite evidence of ischemia, and
the collateral flow through the posterior communicat-
ing and ophthalmic arteries was insufficient. Judging
from symptoms, imaging studies, and a history of CVA,
we thought that endovascular recanalization was required.

Endovascular procedure
A 6 French (F) sheath was introduced into the right
femoral artery. A 5F diagnostic catheter was placed in
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Fig. 1. A: cerebral angiography from the right CCA confirms the presence of a near-total occlusion of the right proximal ICA with slow antegrade
flow into the distal ICA (arrow). B: right cerebral flow is supplied by collateral flow through the posterior communicating (arrow) and oph-
thalmic arteries (arrow), as shown on an angiogram of the extracranial artery. CCA: common carotid artery, ICA: internal carotid artery.

Fig. 2. A: single-photon emission CT scanning with a **™Tc-ethyl cysteinate dimmer revealed decreased uptake in the right cerebral he-
misphere. B: scans obtained after the Diamox challenge showed no increase in cerebral flow in the right cerebral hemisphere, sugges-
tive of a decrease in vascular reserve.

the right innominate artery and a 0.035-inch guidewire
(Terumo Corp., Tokyo, Japan) was used to exchange a
7F Shuttle-SL guide sheath (Cook, Bloomington, IN,
USA) into the right common carotid artery (CCA). He-
parinization was performed during the intervention with
the active clotting time being kept at about 250 to 300
seconds. The 7F Shuttle-SL guide sheath was position-
ed proximal to the right common carotid bifurcation. A
microcatheter was placed proximal to the occlusion to

improve the backup support for the wire manipulation.

While avoiding excessive rotational or drilling motion of
the wire, successive small penetrate-and-advance steps
were made along the imaginary tract of the occluded ves-
sel segment. The lesion was crossed with a 0.014-inch
guidewire, the tip of which was positioned in the middle
cerebral artery. The microcatheter was exchanged for a
1.25 X 10 mm balloon, which was inflated to predilate

the occlusion from the distal portion of the ICA initial-
ly and moved to the proximal portion of the ICA. An
embolic protection device could not be used because the
stenosis was very hard and the manipulation of the de-
vice was technically difficult. Follow-up angiography sh-
owed reduction of the stenosis and insufficient revas-
cularization of the ICA. The catheter was exchanged for
a 1.5X20 mm balloon, and the ICA was dilated in the
same manner. Next, balloon angioplasty with a 2.5 X 30
mm balloon was performed at the bifurcation of the
CCA. After successive balloon angioplasty, the angio-
gram showed a dilated and patent ICA with narrowing
at the bifurcation. A 9X50 mm self-expanding stent
(Carotid Wallstent, Boston Scientific, Galway, Ireland)
was placed to cover the occluded portion, followed by
post-dilation to achieve a residual diameter stenosis of
<20% (Fig. 3). The final angiogram showed patency of
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Fig. 3. Endovascular treatment. A: proximal ICA occlusion. B: the wire advancing with the microcatheter. C: predilatation with a coronary
balloon. D: successful stenting insertion. E: final angiogram after carotid stent implantation after adjuvant balloon post-dilation.
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Fig. 4. Single-photon emission CT scanning with a ®*™Tc-ethyl cysteinate dimmer obtained after endovascular recanalization. A: cere-
bral blood flow at rest increased in the right frontotemporal region compared to that before treatment. B: vascular reactivity for the Dia-

mox challenge also recovered.

the carotid artery, with re-established antegrade filling
of the middle and anterior cerebral arteries. The revers-
ed ophthalmic artery flow was normalized.

The patient had no neurologic changes following the
procedure. Follow up SPECT revealed an increase in ce-
rebral blood flow with recovery of vascular reactivity
(Fig. 4). Also, MR angiography revealed complete re-
canalization of the right ICA. At 30-day follow up (Fig.
5), he continued to be free of symptoms.

Discussion

There is a direct relationship between the degree of
carotid artery stenosis/occlusion and the risk of ipsila-

teral stroke."™ Carotid artery stenting has emerged as
an alternative treatment to carotid endarterectomy for
this common disorder.”” The SAPPHIRE investigators
reported that carotid stenting was not inferior to ca-
rotid endarterectomy for the treatment of carotid artery
stenosis at 3 years.”

However, CTO of the carotid artery is different. En-
darterectomy prevents stroke in patients with ICA st-
enosis, but the success rate in recanalizing occlusions
is as low as 34% because of technical difficulties.” Sur-
gical bypass may be a natural resolution for ICA occlu-
sion, although the large international randomized EC-
IC bypass trial failed to show any benefit.'” Recently,
there have been few reports of revascularization by CTO
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Fig. 5. Post-procedural magnetic resonance angiography revealed complete recanalization of the right ICA with normal antegrade flow
distal to the previously occluded segment (B) compared to pre-procedural magnetic resonance angiography (A).

of the ICA by percutaneous angioplasty. Terada et al.”
reported the use of angioplasty for a CTO of the cervi-
cal ICA with cerebral hypoperfusion. Their study show-
ed that endovascular recanalization can be performed
for symptomatic ICA occlusion, even in the chronic st-
age of the illness. Komiyama et al."” demonstrated that
percutaneous angioplasty for a CTO of the intracra-
nial ICA is technically feasible and can be an alterna-
tive to ECIC bypass surgery in a selected group of pa-
tients with symptomatic hemodynamic compromise.

Cerebral embolization occurs during all stages of ca-
rotid artery stenting. Embolic protection devices (EPDs)
reduced the stroke risk involved with carotid artery st-
enting in analysis of the Global Carotid Artery Stent Re-
gistry. The incidence of death/stroke was 6.93% with-
out use of EPDs, but was 3.22% with EPDs.'” Despite
this efficacy, we could not use an EPD because of tech-
nical problems.

The overall rate of subsequent stroke is 7% per year
and 5.9% per year for ischemic stroke ipsilateral to the
CTO of the ICA." These risks are higher in patients with
hemodynamic impairment." Recently, Kao et al.” de-
monstrated that stenting for cervical ICA occlusion is
feasible with acceptable midterm clinical results. Alth-
ough this is a single case report, our case also suggests that
endovascular revascularization can be performed in some
patients with chronic ICA occlusions.

Conclusions
Our case shows that carotid stenting can be a success-

ful alternative to EC-IC bypass surgery in patients with
CTO of the ICA.
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