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Introduction

Acute ischemic stroke ipsilateral to intracranial artery ste-
nosis (50–99%) was 11% at 1 year and 14% at 2 years have
been reported in spite of the use of antithrombotic therapy.1

Stenting has been shown to increase the safety and efficacyof
balloon angioplasty in the treatment of extracranial carotid
artery atherosclerosis.2 However, stenting for intracranial
internal carotid artery (IICA) atherosclerotic stenosis has not
been accepted as routine procedure due to unavailability of
suitable stent and insufficient outcome.3 But, a randomized
control trial conducted by a single center in China described
that stenting was a safe and effective treatment method for

carefully selected patients with intracranial atherosclerotic
stenosis of the middle cerebral artery,4 and similarly, other
studies have described it in petrous ICA5 and in precavernous
ICA.6 Furthermore, a randomized controlled trial, Stenting
versus Aggressive Medical Therapy for Intra-cranial Arterial
Stenosis trial (SAMMPRIS), has described medical therapy as
superior to stenting for severe symptomatic IICA stenosis
caused by atherosclerosis.7 At present, self-expandable stent
and drug-eluting balloon-expandable stent have been used
for the treatment of ICA stenosis. We describe the successful
treatment of symptomatic severe cavernous ICA stenosis
with drug-eluting balloon-expandable flexible coronary
stent.
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Abstract Intracranial internal carotid artery (ICA) stenosis is rarely reported as compared with
extracranial ICA stenosis. Atherosclerosis is one of the major beginnings of stenosis of
vasculatures, which may lead to ischemic stroke causing morbidity and mortality. We
report the case of a 60 -year-old man presented to us with complaints of multiple
episodes of dizziness, mild headache, and transient left armweakness for 3months and
had history of smoking, hypercholesterolemia (high level of low-density lipoprotein
level¼220mg/dL), diabetes mellitus, and hypertension under medication. No neuro-
logical deficits were observed at the time of admission. Patient underwent angioplasty
and stenting with drug-eluting balloon-expandable coronary stent. Patient was dis-
charged well at the 3rd day of procedure. No recurrence of stroke and restenosis were
noted till 3 months of follow-up period. Stenting following angioplasty for treatment of
symptomatic severe cavernous ICA stenosis with everolimus-eluting coronary balloon-
expandable stent, Xience Xpedition, is safe and effective.
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Case Presentation

Case presentation with Endovascular Technique
A 60-year old man presented to us with complaints of
multiple episodes of dizziness, mild headache, and transient
left armweakness for 3months and had a history of smoking,
hypercholesterolemia with high level of low-density lipo-
protein (LDL) (220mg/dL), diabetes mellitus, and hyperten-
sion under medication. No neurological deficits were
observed at the time of admission. We performed digital
subtraction angiography (DSA) that revealed 99, 60, and 50%
stenosis in the cavernous, lacerum, and distal cervical seg-
ment, respectively (►Fig. 1A). So, we advised the patient for
angioplasty plus stenting for severe stenosis of intracranial
part of ICA because of recurrent of minor stroke even after
regularly having of dual antiplatelets therapy. Tab Ecospirin
300mg and tab Brilinta 180mg were given to the patient
few seconds before femoral access. Under local anesthesia,
percutaneous access was obtained from the right femoral
artery. Note that 5,000 U heparin was given through

introducer femoral sheath. Distal access guiding catheter,
6 F Envoy (Cerenovus, Johnson & Johnson), was placed in the
proximal ICAwith the help of a 0.035-inch guidewire (Radio
Focus, Terumo). Lateral, anterior, and oblique images were
obtained before procedure. Angioplasty was done for by
1.5�10mm Alveo HP-PTCA Catheter (BROSMED)
(►Fig. 1B); and then 2.5�15 and 3�12mm NC Trek, Coro-
nary Dilation Catheter (ABBOTT) with support of microwire
Whisper ES 0.014-inch (ABBOTT) one by one simultaneously
(►Fig. 1C). Successful reduction of stenosis was noted in all
the three segments after angioplasty (►Fig. 1D). A second-
generation, everolimus-eluting coronary stent, Xience Xpe-
dition, 4�15mm (ABBOTT) was successfully deployed
(►Fig. 1E and F). Final angiography was obtained immedi-
ately and 20minutes after the procedure that showed good
distal flow without thrombus and successful reduction in
stenosis after stenting (►Fig. 1G). No neurological deficits
were noted during intra- and postprocedure. Patient was
discharged well at 3rd day of the procedure. Patient was
counseled to continue tab Ecospirin 75mg/day and tab

Fig. 1 (A) Lateral view of the internal carotid artery (ICA) with yellow arrow from proximal to distal-distal cervical, lacerum, and cavernous segment
stenosis; red arrow, balloon of Alveo HP PTCA at cervical stenosis region; and yellow arrow, Envoy catheter. (B) Lateral view of ICA with yellow arrow—
balloon of Alveo HP PTCA. (C) Lateral view of ICA after balloon dilation with yellow arrow—NC Trek, coronary dilation catheter. (D and E) Lateral and
anteroposterior view of ICA with yellow arrow—everolimus-eluting balloon-expandable coronary stent. (F) Yellow arrow—Stent placement in the
cavernous segment before deployment. (G) Lateral and successful dilation of the stenotic segment after stent deployment. (H) Anteroposterior view
of ICA showing follow-up digital subtraction angiography (DSA) at 3 months without restenosis.
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Brilinta 90mg/ twice a day for 3 months, after which he was
advised to continue 75mg/day Ecospirin only. At follow-up
of 3 months, he had no any recurrence of symptoms
(►Fig. 1H). This study is retrospective, so informed consent
was taken from the patient and hospital, and approved by the
Local Institutional Review Board.

Discussion

Stroke initiates a significant health burden in the population,
with an estimated 16 million new stroke each year and
prevalence exceeding 60 million.8 Atheroma plaque may
develop along the course of ICA and its major branches into
middle and anterior cerebral artery. Intracranial atheroscle-
rotic disease is one of themajor predictors for ischemic stroke
worldwide,wheremiddle cerebral arteries aremost common-
ly affected, followed by the basilar artery, ICAs, and vertebral
arteries.9 Our patient had a history of being a chronic smoker,
hypercholesterolemia, hypertension, as well as diabetes mel-
litus and these are major risk factors for intracranial and
extracranial carotid artery lumen narrowing because of depo-
sition of atheroma plaque that may impair distal perfusion or
distal embolization, which is similar to a report by another
study.9 Diagnosis of carotid atherosclerosis is mainly done
with computerized tomography angiography, magnetic reso-
nance angiography, transcranial Doppler, andDSA,where DSA
is an invasive procedure, but preferred as a gold standard
screening modality.

Management of severe extracranial internal carotid ste-
nosis with symptomatic patients (> 70%) can be performed
by revascularization with carotid endarterectomy or angio-
plasty with stenting and dual-antiplatelet therapy.10 Simi-
larly, aggressive medical management or endovascular
therapy can be applied for severe IICA stenosis with symp-
tomatic patients. Treatment of vascular stenosis with stent
improves acute and long-term patency, and minimizes the
risk of mortality as well as the distal embolization by snaring
atheroma plaque between vessel wall and stent.2 Neverthe-
less, angioplasty plus stenting have been considered as an
alternative approach for the treatment of intracranial artery
stenosis with the development of flexible low-profile self-
and balloon-expandable stent.11,12 These procedure has not
been beneficial due to unfitness of stent to track well in the
intracranial vasculature. A large randomized control trail,
SAMMPRIS,7 described that medical therapy was superior to
stenting for severe symptomatic intracranial carotid stenosis
with unfavorable outcome.

First-generation drug-eluting balloon-expandable cor-
onary stent is associated with higher rate of in-stent
restenosis (ISR) because of low radial force on the wall
of the vessels,13 which is similar to the report by a study
where angioplasty alone without stent placement also
caused higher restenosis because of the elastic recoil of
the blood vessels.14 A second-generation drug-eluting
coronary stent has been discovered to tackle this compli-
cation, where it reduces the risk of ISR due to antiprolifer-
ative agents that prevent intraluminal hyperplasia.15 We
successfully treated our patient with a second-generation,

everolimus drug-eluting balloon-expandable coronary
stent for cavernous ICA, and no stroke as well as neuro-
logical deficits and restenosis were observed during the
intra- and postprocedure and at 3 months of follow-up
period, which is similar to the results of other studies.16

But, 4.5 to 14.7% of stroke rate have been reported at
30 days after stent placement in intracranial arter-
ies.7,11,17,18 We believed that medical management with
dual-antiplatelet therapy for 3 months followed by single-
antiplatelet therapy, lowering LDL with statin therapy(<
100mg/dL), targeting blood pressure 140 to 130/90 to
80mm hg or controlling hypertension antihypertensive
therapy, and lifestyle modification such as smoking pro-
hibition, weight loss, diet control, and exercise routinely
should be advised to patients for the treatment of symp-
tomatic intracranial stenosis with stenting.19 However,
our patient had a successful outcome without any recur-
rence of stroke following the procedure. There are some
limitations, such as this is a retrospective study of a single
case and the follow-up period is too short. Large number of
cases with long follow-up period are required to study and
evaluate proper effectiveness of this study.

Conclusion

Stenting following angioplasty for the treatment of symp-
tomatic severe cavernous ICA stenosis with everolimus-
eluting coronary balloon-expandable stent, Xience Xpedi-
tion, is safe and effective. However, proper patient selection,
proper pre-/intra-/postprocedural medication, and lifestyle
modification should be followed to obtain successful out-
come in patients with symptomatic severe intracranial ath-
erosclerotic stenosis.
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