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Case Report

Balloon Angioplasty for Embolic Total Occlusion of the
Middle Cerebral Artery and Ipsilateral Carotid Stenting

in an Acute Stroke Stage

Takahisa Mori, Ken Kazita, Tatsuo Mima, and Koreaki Mori

Summary: A 66-year-old man suffering from neurologic
symptoms caused by acute embolic total occlusion of the
left middle cerebral artery was treated successfully with
balloon angioplasty, and an ipsilateral carotid stenosis sub-
sequently was dilated with stenting. The patient’s clinical
outcome 30 days later was favorable. This therapeutic op-
tion may prove to be a useful means of treating a patient
with acute stroke, embolic total occlusion of the middle ce-
rebral artery, and an ipsilateral carotid stenosis.

In the United States, thrombolysis with intrave-
nous recombinant tissue plasminogen activator is
performed currently for patients with acute stroke
within 3 hours after symptom onset (1). In Japan,
however, the Ministry of Health and Welfare has
not yet approved this procedure. In contrast, per-
cutaneous transluminal cerebral balloon angioplas-
ty (PTCBA) of the intracranial artery has already
been approved in Japan and there are some reports
of administering PTCBA to patients with acute
stroke (2).

In general, percutaneous transluminal coronary
angioplasty has already been shown to be of value
as a means to recanalize total occlusion of the cor-
onary artery in patients with acute myocardial in-
farction. In addition, it is reported that elective ca-
rotid stenting has good efficacy in resolving a
high-grade stenosis of the carotid artery (3). We
herein describe a case in which direct PTCBA re-
solved embolic total occlusion of the middle cere-
bral artery (MCA) and carotid stenting resolved a
stenosis of the ipsilateral internal carotid artery
(ICA) in an acute stroke phase.

Case Report
A 66-year-old man suffering from severe dysarthria, severe

aphasia, and right-sided hemiplegia was admitted to our insti-
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tution 3 hours after symptom onset. The National Institutes of
Health Stroke Scale score at admission was a score of 18, CT
scans of the brain revealed no intracranial hemorrhage, and
dynamic CT scanning (4) suggested decreased flow of the left
MCA compared with the right MCA (Fig 1A). We attempted
to perform diagnostic arteriography and, if necessary, PTCBA
and stenting to open probable lesions directly. The Ministry of
Health and Welfare in Japan has not yet approved any intra-
vascular stents for supra-aortic arteries. The president of our
institution, however, permitted us to use coronary or biliary
stents for the supra-aortic arteries in the patient, if necessary.
The patient’s family provided informed written consent for ar-
teriography, balloon angioplasty, and stenting for supra-aortic
arteries.

The patient underwent arteriography while under local an-
esthesia. Pan-cerebral arteriography revealed total occlusion of
the left MCA and a high-grade stenosis of the left ICA, indi-
cating that artery-to-artery thromboembolism had occurred in
the patient. We decided to perform PTCBA to open the total
occlusion of the left MCA directly. A 7F guiding catheter
(Mtech-MR2, Medikit Co. Ltd., Tokyo, Japan) was placed se-
lectively via a femoral arterial route into the left common ca-
rotid artery (CCA). Heparin (10,000 units) was administered
intravenously to avoid thrombus formation during the proce-
dure. A 0.014-in guidewire (Dasher-14, Boston Scientific/Tar-
get, Fremont, CA) was navigated across the stenosis of the left
ICA. A noncompliant balloon catheter (Symmetry; Boston Sci-
entific/Meditech, Watertown, MA) with a 6-mm diameter and
a 40-mm length was guided over the wire and then was inflated
twice at 10 atm for 60 seconds. The 0.014-in guidewire sub-
sequently was navigated through the thrombus in the left
MCA, and a flexible balloon catheter (Stealth, Boston Scien-
tific/Target) with a 2.5-mm diameter and a 10-mm length was
guided over the wire and then inflated twice at 6 atm for 60
seconds (Fig 1B). The left MCA was recanalized completely.
Nevertheless, there was a residual stenosis in the left ICA.
Carotid stenting subsequently was performed to dilate the ste-
nosis sufficiently and prevent reocclusion of the left MCA at-
tributable to thromboembolism. A 9F, 75-cm-long sheath (To-
nokura, Tokyo, Japan) as a guiding catheter was replaced by
an Mtech-MR2 guiding catheter and 7F sheath and was posi-
tioned directly in the left CCA. A 0.035-in guidewire (Radi-
focus; Terumo, Tokyo, Japan) was navigated across the resid-
ual stenosis of the left ICA, and a 9F self-expandable biliary
stent (Wallstent, Boston Scientific/Schneider, Inc., Minneapo-
lis, MN) with a 10-mm diameter and a 34-mm length was
guided over the wire and deployed in the left ICA and CCA.
The lesion was dilated sufficiently by firmly expanding the
stent with a balloon catheter (Accent DG, Cook, Inc., Bloom-
ington, IN) (Fig 1C) with a 6-mm diameter and a 20-mm
length. No complications occurred during or after the proce-
dure. After direct PTCBA and carotid stenting, 250 mL of low-
molecular-weight dextran was administered twice a day for 7
days, 40 mg of sodium ozagrel was administered twice a day
for 14 days, 60 mg of argatroban was administered once a day
for the initial 2 days, and 10 mg of argatroban was adminis-
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FIG 1. Time-density curve, calculated from dynamic CT scanning, reveals decreased flow of the left MCA (arrow) compared with the
right MCA.

FIG 2. A, Anteroposterior view left carotid angiogram, obtained before PTCBA, reveals total occlusion of the left MCA (arrow).
B, Anteroposterior view roentgenogram of the skull shows the 2.5-mm inflated balloon catheter (arrow).
C, Anteroposterior view left carotid angiogram, obtained after PTCBA, shows complete recanalization of the left MCA.

FIG 3. A, Lateral view left carotid angiogram reveals a high-grade stenosis of the left ICA (arrow).
B, Lateral view cervical roentgenogram shows the stent (arrow) and the balloon catheter (arrowhead).
C, Lateral view of the left carotid angiogram, obtained after stenting, reveals sufficient dilation of the left ICA (arrow).

FIG 4. One-year follow-up angiograms of the left MCA (A) and ICA (B) depict good patency.

tered twice a day for an additional 12 days. Fourteen days later,
orally administered ticlopidine replaced the sodium ozagrel
and argatroban. The neurologic symptoms were improved re-
markably after recanalization of the left MCA and the National
Institutes of Health Stroke Scale score decreased to a score of
6 on the next day and to a score of 1 30 days later. The pa-
tient’s ability to perform activities of daily living received a
score of 100 on the Barthel index. One-year follow-up angi-
ography revealed good patency of the left MCA and ICA (Fig
1D), no stroke recurred, and the patient’s clinical outcome re-
mained favorable.

Discussion

PTCBA is a powerful means to reconstruct an-
tegrade cerebral blood flow of the intracranial ar-
tery (5, 6). PTCBA can open directly not only total
occlusion in patients with acute stroke without uro-
kinase or recombinant tissue plasminogen activator
(2) but also even chronic total occlusion of the in-
tracranial artery, as some previous studies have re-
ported (6, 7).
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Weaver et al (8) reported that, based on out-
comes at hospital discharge or 30 days later from
10 randomized trials, primary angioplasty seemed
to be superior to thrombolytic therapy for treatment
of patients with acute myocardial infarction. In ad-
dition, Ueda et al (9) reported that angioplasty
might be an effective option for improving the suc-
cess rate of recanalization and preventing reocclu-
sion of the MCA and that the success rate of an-
gioplasty for the MCA was 100%. Mori et al (10)
reported successful cerebral artery stenting for total
occlusion of the vertebrobasilar artery in an acute
stroke stage. Even though there is an atheroscle-
rotic stenosis in total occlusion, angioplasty can di-
late the lesion adequately and the success rate of
reperfusion can be increased. Therefore, direct
PTCBA probably has a great effect on recanalizing
intracranial total occlusion in patients with acute
stroke and can likely yield a favorable clinical
outcome.

There is, as yet, no stent specifically designed
for carotid artery stenosis. Because the vascular
Wallstent has not been available in Japan, we used
the biliary Wallstent to be implanted in the carotid
artery. To our knowledge, there is no previous re-
port of direct PTCBA for MCA occlusion and ip-
silateral carotid stenting in an acute stroke phase.
This therapeutic option may prove to be a useful
technique for treating patients with both MCA oc-
clusion and ipsilateral carotid stenosis.

Nevertheless, several issues remain unsolved.
Angioplasty of the MCA clot may create distal em-
bolization. Direct PTCBA might be more effective
when there is an associated atherosclerotic stenosis
in total occlusion of the intracranial artery. Over-
inflation of a balloon catheter causes intracranial
artery dissection, leading to fatal subarachnoid
hemorrhage. The age of a thrombus on a carotid
stenosis, causing an MCA occlusion, may have
some bearing on the likelihood of success or com-
plication of direct PTCBA. Intracerebral or intra-
ventricular hemorrhage may occur after carotid
stenting (11), because opening the ICA to full per-
fusion pressure after clot dissolution could cause
hyperperfusion injury if a major infarct has oc-
curred. Therefore, direct PTCBA for an MCA oc-

clusion and ipsilateral carotid stenting must be ap-
plied carefully, although direct angioplasty without
urokinase or recombinant tissue plasminogen acti-
vator may be performed safely even when early CT
findings are found (2). Pretreatment single-photon
emission CT may provide useful information to in-
crease the efficacy of reperfusion therapy by re-
ducing hemorrhagic complications and improving
neurologic outcome (12).

In conclusion, this initial result of direct PTCBA
for embolic MCA occlusion and ipsilateral carotid
stenting for a patient with acute stroke is very en-
couraging and warrants further investigation.
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