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Background Atherosclerotic intracranial large artery stenosis is an important cause of stroke. It is usually heralded
by episodes of transient ischemic attacks. Previous studies suggested that the annual stroke risk in patients with
intracranial stenosis is 3 to 15%. Distal internal carotid artery and intracerebral artery lesions are currently considered
as non-surgical disease because of its inaccessible locations. Endoluminal techniques such as angioplasty and stenting
can be the only options for revascularizing patients with such disease and it is now considered a viable option for
distal carotid artery lesions, middle cerebral artery stenosis, distal vertebral artery stenosis and basilar artery stenosis.
Though there is relatively little experience wjth dilation at these sites, the number of intracranial angioplasty and
stenting cases are growing considerably. _
Case The patient is an 83 year old, female, hypertensive, dyslipidemic,with 35 pack years smoking history who had
multiple episodes of transient ischemic neurological events involving the right half of the lip and right arm starting
5 months prior to admission despite treatment with aspirin and clopidogrel. There was bilateral carotid bruit on
physical examination, neurologic examination was normal. Digital subtraction cerebral angiography (DSA) showed
a 70% stenosis of the left distal internal carotid artery and 60% stenosis at the left common carotid artery.The right
internal carotid artery had evidence of mild to moderate diseasewith smallright cavernous and distalbasilar aneurysm.
She was successfully-revascularized with percutaneous transluminal angioplasty with stent implantation at the
petrous segment of the left internal carotid artery using a 3.5 x 16 mm Express coronary stent. The left common
carotid artery was then stented using a 9x 30 mm Precise stent and a 6 mm angioguard distal protection device. The
patient tolerated the procedure well and was discharged after 72 hours. At 3 months follow-up, she remains
asymptomatic.
Conclusion To the best of our knowledge, this is the first reported case of petrous internal carotid artery stenting
combined with common carotid artery stenting for the treatment of symptomatic distal internal carotid artery
disease in the Philippines. We report a successful combined ipsilateral, multilesion, multisegment angioplasty and
stenting of the common carotid and petrous segment of the internal carotid artery using a second generation,
balloon-expandable, flexible coronary stent combined with stenting and distal protection of the pre-bifurcation
common carotid artery.Endovascular balloon angioplasty and stenting may prove to be a safe and effective treatment
option for distal internal carotid artery and intracranial atherosclerotic lesions which are otherwise inaccessible to
standard surgical interventions. Our case report suggests that such combined complex vascular procedures can be
successfully be performed.

Approximately 600,000 people suffer a stroke
each year in the United States, leading nearly to
160,000 deaths and leaves many people with major
disability.' Stroke data at the St. Luke's Medical
Center Stroke Data Bank showed a distribution of
stroke subtypes as follows: 72% infarction, 21 %
intracerebral hemorrhage, 7% subarachnoid

hemorrhage.?
Most investigators agree that antecedent

transient ischemic attack (TIA) producing focal
neurologic deficits are associated with a greater risk
for subsequent cerebral infarction.' A TIA is defined
as an episode of focal cerebral dysfunction due to
vascular cause and rapid onset with complete
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resolution within 24 hours. Extra-and-intracranial
vascular disease is a significant predictor of
subsequent cerebrovascular events and death.
Intracranial carotid artery disease has been associated
with a stroke risk of up to 36%. The stroke risk with
middle cerebral artery (MCA) disease on the other
hand has been reported at 24%.4 Intracranial vascular
occlusive disease is the most common vascular lesion
found in patients who present with acute stroke.'

Percutaneous transluminal angioplasty (PTA) is
a well-established technique for the treatment of
atherosclerotic lesions of the coronary, iliac, and renal
arteries. Its use in the cerebral vessels however, has
been tempered by concerns of distal embolization
of plaque material, dissection or vessel rupture.v"
The introduction of stents in the treatment of
coronary, peripheral and extracranial vascular disease
has been shown to increase the safety and durability
of percutaneous revascularization strategies.8,9,10,11

One of the advantages of endovascular
catheter-based revascularization technique is the
ability to access lesions that are regarded as non-
surgical. Thus, an increasing number of published
reports have' shown the feasibility and safety of
percutaneous revascularization with or without
stenting for distal internal carotid," middle cerebral
artery, 13 distal vertebral," and basilar artery occlusive
disease. IS

To our knowledge, there has been no reported
case of a successful percutaneous tandem lesion
revascularization with stenting of the distal internal
carotid artery (lCA) and common carotid artery
CCCA)in the Philippines.

CASE REPORT
This is an 83 year old, female, hypertensive,

dyslipidemic, non-diabetic, a 35- pack year former
cigarette smoker who complained of recurrent
numbness of right half of the lips and right arm of
5 months duration. Carotid Duplex scan
demonstrated thickened CCA intima with complex
interrupted plaques along the entire length of the
bilateral carotid arteries, 50-69% stenosis involving
internal carotid arteries bilaterally, as well as increased
flow velocities at the right vertebral artery. She was
referred to St Luke's Medical Center for evaluation
and management of carotid artery disease.

On physical examination, she appeared fully
functional, looking younger than stated age. BP =
130/80, cardiac rate = 75/min and regular. She has
lens opacity on both eyes, normal jugular venous
pressure with bilateral carotid bruit. The precordium
was adynamic with apex beat at the 5th left intercostal
space, midclavicular line, there were no heaves nor
thrills, cardiac rate was normal with regular rhythm,
S1 and S2 were distinct. There were no audible S3
nor S4, no murmur was appreciated. The pulses were
++ on all extremities. Neurologic examination was
normal.

Four-vessel DSA demonstrated a 60%
narrowing stenosis (by QCA) at the bulb of the left
CCA and 70% narrowing in the petrous segment
of the left ICA (Figure 1). The right ICA has mild
atherosclerotic disease with a small saccular
aneurysm at the right cavernous carotid artery.
Angiographic views of the posterior ciculation
demonstrated a small saccular aneurysm at the basilar
artery. Coronary angiogram done at the same time
showed moderate coronary artery disease involving
the left circumflex artery. Cranial CT scan done
showed mild cerebro-cerebellar atrophy and bilateral
internal carotid as well as vertebral calcifications.
Chest x-ray, electrocardiogram, and 2-D
echocardiogram were unremarkable. Blood
chemistry showed hypercholesterolemia.
Neurosurgery referral recommended observation
alone with optimal blood pressure and risk factor
modifications. She was discharged on clopidogrel,
aspirin, ACE inhibitor, and a statin as home
medications.

One and a half months later, she was referred
back for recurrence of symptoms despite optimal
antiplatelet therapy. Following neurological consult
and after careful discussion with the patient and
family, she was offered the option for percutaneous
revascularization with stenting of the petrous
segment of the ICA and CCA.

Percutaneous revascularization was performed
via the right femoral artery. The left common carotid
artery was engaged with a 6F Headhunter catheter,
following catheter exchange for a 0.035 extra stiff
amplatz wire, a 6 F Cook sheath was then advanced
over the wire and positioned at the left CCA using
standard techniques. A 0.014" X 190 em ACS HTES
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Figure 1. LAO view showing the petrous and CCA
lesions

wire was used to cross the left ICA lesion. The tip
of the wire was then carefully positioned at the
siphon segment of the left ICA. Following gentle
predilatation wjth a 2.5 x 15 mm Maverick balloon,
a 3.5 x 16 mm Express coronary stent (Boston
Scientific) was positioned at the petrous ICA lesion
and deployed up to a maximum balloon diameter of
3.89 mm using 16, atmospheres (atm) of pressure
leaving 0% residual stenosis with brisk distal flow
and no dissection(Figure 2).

Following distal left ICA stenting, the 0.014
HTES wire was exchanged for a 6mm 0.014" x
300cm Angioguard wire (johnson & Johnson). The
filter basket was then deployed at the straight segment
of the pre-petrous ICA segment. An 8 x 30 mm self-
expandable Precise stent was then deployed at the
distal segment of the left CCA. It was post-dilated
using a 6.0 x 20 mm balloon leaving 15-20% residual
stenosis (Figure 2).

Final angiographic views in orthogonal
projections demonstrated a widely patent left internal
carotid artery with brisk distal flow and no evidence
of dissection. Intracranial views of the cerebral
vasculature in orthogonal projections likewise
demonstrated widely patent vessels with brisk flow
and no evidence of distal embolization. The patient
tolerated the procedure well. No neurologic events
occurred intra- or postoperatively. Repeat pre-

Figure 2. LAO view of the petrous and CCA post-
stenting

discharge CT scan was unremarkable. She was
discharged asymptomatic after 72 hours of hospital
stay. The patient was maintained on aspirin 160mg
and clopidogrel 75mg once a day. At 3 months
follow-up, the patient remains asymptomatic and has
resumed all activities of daily living.

DISCUSSION
Intracranial atherosclerosis causes

approximately 8% of all ischemic strokes. African
-americans, and Asians appear more likely to have
intracranial atherosclerotic disease, with relatively
low prevalence of extracranial carotid artery stenosis
when compared with whites.16.17Patients with
intracranial atherosclerosis frequently had cerebral
ischemic events while being treated with an
antiplatelet agent and oral anticoagulant."

The most common locations for moderate or
severe intracranial stenosis are as follows: distallCA,
49%; MCA, 20%; posterior cerebral artery, 11%; and
anterior cerebral artery, 9%.19 Within the ICA,
stenosis is more common in the intracavernous
carotid than in the petrous segment or the
supraclinoid portion."

Hypertension is associated with a 2-3 fold risk
for intracranial atherosclerosis. Cigarette smoking
however, maybe the most important risk factor with
a 50% increase in odds of disease for every 10-pack
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years of smoking. Diabetics have about 3x the risk
of developing intracranial atherosclerosis.
Hypercholesterolemia also increases risk, but
probably to a lesser degree."

The clinical presentation of intracranial disease
is characterized by large vessel or penetrating artery
ischemia. Thrombosis at the site of the stenosis may
lead to hypoperfusion in the entire distal territory,
on the other hand, patients may present with artery-
to-artery embolus indistinguishable from events
caused by extracranial carotid artery stenosis or
cardioembolic phenomena. Presentation with TIA
prior to infarction is more common with intracranial
atherosclerosis than with other stroke subtypes.
Prognosis is poor as the disease tends to progress
and the stenosis becomes more severe with time."

Percutaneous transluminal cerebral balloon
angioplasty (PTCBA) has been used to treat stenosis
of the intracranial artery since 1980, when Sundt et
al performed the first reported basilar artery balloon
angioplasty.F Although some investigators have
reported good results after PTCBA,7,24,25,26others
have described qigh morbidity and mortality rates
which included aortic occlusion, symptomatic
dissection and restenosis.Fr"

The advent of new, lower profile, flexible,
conformable second-and third- generation devices
have led to the feasible use of stents for treating
lesions in the intracranial vasculature and represent
a significant step forward in the treatment of
intracranial atherosclerosis. 12,28,29Stenting has
improved acute and long-term patency in coronary
and other vascular beds and minimizes the risk of
distal embolization by trapping plaque material
between stent and vessel wall. 8.9,10,11Such observed
benefits while not proven in intracerebral disease may
significantly influence the acute and long-term
outcomes of patients with distal ICA and even
intracerebral disease.

Intracranial stenting was recommended and
performed because of the recurrent symptoms, lack
of control with medications and the location of the
stenosis. Direct surgical rep~r is not feasible because
the petrous ICA encased in bone. The decision to
stent the CCA with distal protection device was
brought about by the degree of stenosis and the
irregular appearance of the CCA lesion, and its

possibility in contributing to the symptoms of the
patient. The North American Symptomatic Carotid
Endarterectormy Trial (NASCET)39 has shown
modest benefit in preventing stroke in the 50-69%
symptomatic category after carotid endarterectomy.

The procedural risk associated with carotid
artery stenting (CAS) in our patient was reduced with
the use of distal protection device. Trials on CAS
with cerebral protection devices has demonstrated
that their use was feasible, safe, and has significantly
reduced the associated cerebral embolization and
thus the incidence of adverse neurological
events.40,41,42Another key to the success of stent
placement in our patient was the use of combined
antiplatelet agents which have been shown to
decrease in-stent thrombosis and ischemic events
following CAS. 35

Numerous case reports of successful stent
deployment into the petrous ICA have been
published and have been associated with good
outcomes. Successful stenting of petrous artery
stenosis with resolution of neurologic symptoms
was demonstrated by Al-Mubarak,'? Feldman."
Emery,33and Fessler." Acute complications such as
petrous artery dissection after balloon angioplasty"
and petrous pseudoaneurysm after a myringotomy
procedure." were salvaged by stenting. In Asia,
Tsutsumi et al stented an extracranial ICA and
tandem stenosis of the ipsilateral petrous ICA,34to
our knowledge, this is the only other case report in
Asia describing such an intervention.

One trial compared the effects of PTA and
stent placement for stenosis of the petrous or
cavernous portion of the ICA in 24 patients."
Postoperatively, the mean stenotic ratio decreased
from 72.1 % to 29.6% in the PTA group, and from
75.6% to 2.2% in the stent-treated group. Stent
placement was associated with a statistically
significant greater gain in luminal diameter than did
PTA at the initial and late follow-up period with no
restenosis encountered at 3 - 6 months follow-up
angiography.

Interventional techniques and devices designed
to address distal ICA disease are still in their early
developmental stages, thus technical results maybe
significantly influenced by such. The ability to predict
the long-term beneficial effectsin terms of reduction
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of strokes and TIA's are currently limited due to
the limited experience and relatively short follow-
up in the published literature. However, data from
extracranial carotid artery stenting have provided
large amounts of mid- and long-term data which
suggest that such intervention are indeed associated
with markedly improved long-term outcomes. It is
unclear at this time whether anatomic and clinical
variables currently utilized as outcome predictors for
extracranial PCI apply to intracranial or distal ICA
interventions.v-" Clearly, procedural results may also
be significantly influenced by the operator's technical
proficiency and experience (learning curve).
However, such data is not currently available.

The advent of new generation stents capable
of drug delivery may significantly improve long-term
patency rates. We described a patient with tandem
ipsilateral lesion interventions at the petrous segment
of the ICA and CCA stenosis successfully treated
with stent implantation. There were no recurrent
neurological events at 3 months follow-up. This
report is one of several in the rapidly growing body
of literature on stent technology. Our case shows
that patients with symptomatic, previously inoperable
lesions can be successfully revascularized using
currently available percutaneous techniques and
devices. These interventions may significantly
influence the natural history of otherwise untreatable
disease.

CONCLUSION
Endovascular balloon angioplasty and stent

implantation can be safely performed in such
complex anatomy and may prove to be an effective
treatment option for distal ICA and intracranial
atherosclerotic lesions which are otherwise
inaccessible to standard surgical interventions. Our
case suggests that distal ICA percutaneous
revascularization can be successfully performed even
when combined with percutaneous interventions at
other vascular segments.
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