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Abstract

A 22-year-old man presented with sudden onset of right retro-orbital headache followed by left hemipa-
resis. Right carotid angiography demonstrated almost total occlusion of the intracranial internal
carotid artery (ICA) and severe stenosis of the middle cerebral artery (MCA), presumably caused by
arterial dissection. Local arterial injection of urokinase was performed 2 hours after onset. The ICA
became patent, but the M2 portion of the MCA was still occluded, and the left hemiparesis did not
improve. Superficial temporal artery-MCA anastomosis was immediately performed. The left hemipa-
resis disappeared completely 6 days after this procedure. Angiography 2 weeks after the onset revealed
occlusion of the ICA, and maintenance of blood flow to the right cerebral hemisphere via the anastomo-
sis. Magnetic resonance imaging showed small infarcts in the right cerebral cortex. Repeat angiography
after 5 months showed recanalization of the right ICA and the right MCA. Combination of thrombolytic
therapy and bypass surgery may be a useful treatment option for patients with sudden occlusion of the
intracranial artery caused by dissection.
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Introduction

Spontaneous intracranial arterial dissections are
relatively uncommon and usually occur in the
vertebral and basilar arteries. Dissection of the
intracranial carotid artery has been recognized as a
cause of ischemic stroke, especially in young adults,
since 1990.2,19–22,25) The incidence and natural
history of intracranial internal carotid artery (ICA)
dissection remain unclear because few cases have
been described. The prognosis for these patients
is considered to be good in general, although
massive cerebral infarct was reported in severe
cases.9–11,18,23,25) Bypass surgery13,21) or endovascular
intervention4,5,15,24) have been advocated as potential
therapeutic options to reduce ischemic damage.

We treated a patient with intracranial carotid
dissection using both intra-arterial thrombolysis

and superficial temporal artery-middle cerebral
artery (STA-MCA) anastomosis. The infarct oc-
curred in a limited field of the cerebral hemisphere
and the outcome of the patient was good.

Case Report

A previously healthy 22-year-old man suffered
sudden onset of right retro-orbital headache and
presented to the emergency room 1 hour later.
He had no history of recent trauma. On admission,
he was drowsy and complained of moderate left
hemiparesis and left hemihypesthesia. His eyes
deviated to the right. His blood pressure was 110/64
mmHg.

Computed tomography (CT) showed no abnormal-
ities. Cerebral angiography obtained 2 hours after
the onset of symptoms demonstrated almost total
occlusion of the right ICA and irregular string-like
narrowing of the right MCA, indicating arterial
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Fig. 1 A: Initial right carotid angiograms showing almost total occlusion of the distal end of the
internal carotid artery (ICA) (arrow) and irregular string-like narrowing of the middle
cerebral artery (MCA). B: Right carotid angiograms following thrombolysis 3 hours after
the onset showing patency of the right ICA (arrow), and the M1 and the inferior M2 branches
of the right MCA, but persistent occlusion of the superior M2 branch. C: Right carotid angio-
grams 14 days after the onset showing total occlusion of the distal end of the ICA (arrow). The
superficial temporal artery-MCA anastomosis (arrow) was patent, supplying blood mainly to
the motor cortex of the right cerebral hemisphere. D: Right carotid angiograms after 5
months showing recanalization of the right ICA (arrow) and the right MCA, with slight
stenosis of the M1.

Fig. 2 T2-weighted magnetic resonance images
obtained on the 6th day demonstrating
small infarcts in the right frontal cortical
area and the right basal ganglia.
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dissection (Fig. 1A). Local intra-arterial thromboly-
sis was performed with continuous infusion of
420,000 units of urokinase. Post-thrombolysis an-
giography 3 hours after the onset showed that the
right ICA, and the M1 and the inferior M2 branches
of the right MCA were patent, but the superior M2

branch of the right MCA was still occluded (Fig. 1B).
His left hemiparesis persisted. CT after the thrombo-
lytic therapy still demonstrated no ischemic change
and there was no hemorrhage. STA-MCA anastomo-
sis was performed to improve the vascular flow in
the superior M2 branch of the right MCA. The STA
was anastomosed to the cortical artery of the right
motor area 7 hours after onset.

The day after the operation, the patient became
alert, and his left hemiparesis ameliorated. CT
showed a small infarct in the peripheral territory of
the right MCA without hemorrhage. Anticoagula-
tion therapy with warfarin was started. His hemi-
paresis resolved completely on the 6th day after ad-
mission. Magnetic resonance imaging disclosed
small infarcts in the right frontal cortical area and

the right basal ganglia (Fig. 2). Repeat angiography
on the 14th day unexpectedly demonstrated com-
plete occlusion of the ICA. The STA-MCA anas-



150150

Neurol Med Chir (Tokyo) 45, March, 2005

H. Ogiwara et al.

tomosis was patent, supplying blood mainly to the
motor cortex of the right cerebral hemisphere (Fig.
1C).

The patient was discharged on the 30th day after
admission with only mild hypesthesia of his left
hand. Repeat angiography after 5 months showed
recanalization of the right ICA and the right MCA,
with slight stenosis of the right M1 (Fig. 1D). The
patient received antiplatelet therapy with ticlopidine
and remained asymptomatic at the last follow-up
examination, 8 months after onset.

Discussion

Local intra-arterial thrombolysis improves the out-
come in patients with embolic stroke, if performed
within several hours of the onset.6,26) Thrombolysis
treatment has also been successful in patients with
arterial occlusion caused by dissection.4,5,15,24) The
thrombolytic agent acts on clots both in the true
lumen and the false lumen of the dissecting vessel,
resulting in reduced stenosis. However, arterial
dissection is known to cause subarachnoid hemor-
rhage even if the first manifestation is cerebral
ischemia. Therefore, thrombolytic therapy has the
potential to aggravate the risk of subarachnoid
hemorrhage.9,11) The dosage of the thrombolytic
agent must be cautiously selected. There is also a
risk of intracerebral hemorrhage from reperfusion
of occluded vessels after thrombolysis. Early ische-
mic changes on CT, delayed treatment, advanced
age of the patients (aged À70 years), and hyperten-
sion are all risk factors for intracerebral hematoma
formation after intravenous thrombolysis with
recombinant tissue plasminogen activator.3,12,14,16,27)

To reduce the risk of hemorrhagic transformation,
we performed thrombolysis (2 hours after the onset)
and STA-MCA anastomosis (7 hours after the onset)
as soon as possible, confirmed the absence of early
ischemic changes on CT before each treatment, and
maintained the systolic blood pressure under 140
mmHg and the diastolic pressure under 80 mmHg.

Re-occlusion or re-stenosis may occur in the
dissecting vessel after thrombolysis as in the present
case.13) Furthermore, the clot generated in the
dissecting artery may occlude the distal artery.1)

Therefore, the blood flow of the affected vascular
territory may become unstable after arterial dissec-
tion. Under such conditions, STA-MCA anastomo-
sis can help to maintain peripheral blood perfusion
and prevent massive infarction, as in cases of MCA
dissection.13,21)

In this case, dissection started just distal to the
bifurcation of the anterior choroidal artery (AchoA).
Thrombolysis at this location did not result in

occlusion of AchoA or posterior communicating
artery. The extent of dissected ICA can be related to
the prognosis of the thrombolysis.

Recently, stenting was shown to be safe and
efficient for the treatment of intracranial athero-
sclerotic arterial stenosis, and iatrogenic dissection
of the basilar artery.7,8,17) The introduction of a new
generation of devices has made the use of stents in
the intracranial vasculature more feasible and safe.
Stenting would also be useful for reducing re-steno-
sis of the dissecting vessel.

Thrombolytic therapy can be started quickly com-
pared with surgical procedures and can help to
reduce the infarct size. The advantage of bypass
surgery is that peripheral perfusion is maintained
even after occlusion of the affected intracranial ICA
or MCA. The combination of both therapies may
improve the prognosis for patients with intracranial
arterial dissection.
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