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CASE REPORT

Urgent Stenting of the M2 (Superior) Division of
the Middle Cerebral Artery after Systemic
Thrombolysis in Acute Stroke

R. Gupta
T.G. Jovin

A. Tayal
M.B. Horowitz

SUMMARY: We report a case of a 54-year-old man who presented with a right middle cerebral artery
territory infarct and was treated with systemic thrombolytics. He continued to fluctuate neurologically
and, with the use of angiography, was found to have an occlusion of the right M2 artery (superior
division). This occlusion was successfully revascularized with a coronary stent.

The recanalization rates for M1 and M2 middle cerebral
artery (MCA) occlusions after administration of intrave-

nous tissue plasminogen activator (tPA) are approximately
20% and 30%.1 Bridging therapies have thus been advocated
with administration of systemic thrombolytics followed by in-
fusion of intra-arterial tPA to help dissolve clots.2 Endovascu-
lar approaches via mechanical disruption can lead to faster
recanalization and theoretically reduce the risk of intracranial
hemorrhage. We present a patient who underwent primary
stent placement in a M2 superior division branch in the setting
of fluctuations in neurologic symptoms after delivery of intra-
venous tPA.

Case Report
A 54-year-old man with a history of coronary disease, hypertension,

and hyperlipidemia developed a sudden onset of left hemiparesis and

right gaze preference at an outside hospital. Laboratory evaluation

and an urgent CT scan of his head were unrevealing, and he was

treated with 0.9 mg/kg intravenous tPA 2.5 hours after the onset of

symptoms. He was urgently transferred to our facility for further

management. On arrival, the patient was noted to have fluctuating

neurologic deficits with new visual and sensory neglect and left-sided

hemiplegia. His National Institutes of Health Stroke Scale (NIHSS)

score fluctuated between 10 and 15. Repeat head CT obtained to look

for an intraparenchymal hemorrhage after tPA administration was

found to be negative except for loss of the insular ribbon in the right

hemisphere. The patient was urgently taken for angiography with the

intent to mechanically recanalize a right MCA occlusion.

Cerebral arteriography revealed a right M2 superior division

MCA occlusion (Fig 1 A, -B) without significant vessel tortuosity of

the internal carotid artery (ICA) 5.5 hours after the onset of symp-

toms and administration of systemic tPA. Intra-arterial pharmaco-

logic thrombolysis was contemplated but ultimately determined to be

risky because the patient had some evidence of hypoattenuation in

this vascular territory on CT and had already received systemic

thrombolytics. We believed that a coronary stent could rapidly be

delivered to the site of occlusion. The M2 segment was measured to be

2.2 mm just proximal to the site of occlusion. This measurement was

made via an electronic ruler that has been calibrated for measuring

cerebral vessels. A 6F guiding catheter was placed in the right ICA. A

microcatheter and microwire were gently navigated through the M2

occlusion. Contrast injections through the microcatheter demon-

strated no evidence of thrombus distal to the focal segment of occlu-

sion in the superior division. A 0.014-in exchange length floppy wire

was introduced through the microcatheter into a distal M3 branch.

The microcatheter was removed, and a 2 � 10-mm BiodivYsio (Ab-

bott Laboratories, Abbott Park, Ill) was navigated over the 0.014-in

microwire to the site of occlusion under roadmapping guidance. A

right ICA injection after stenting demonstrated the patency of the

superior division (Fig 1 C, -D). The patient was transferred back to the

intensive care unit and had neurologically stabilized with a NIHSS

score of 10. CT of the head 24 hours after stent placement revealed no

evidence of hemorrhage or hypoattenuation in the right insular re-

gion.

Discussion
Intra-arterial delivery of thrombolytics has been shown to be
relatively safe but often requires time, which is of the essence in
such patients. Thus, mechanical retrieval devices and angio-
plasty have been reported as alternative methods of achieving
recanalization.3,4 Urgent stent placement has not been used as
frequently, because of difficulties of delivery of stents in tortu-
ous cerebral vessels. In theory, this approach would be useful
because it would reduce times to recanalization, reduce the
possibility of vessel reocclusion that occurs roughly 15% of the
time,5 and according to the coronary literature be more ben-
eficial than primary angioplasty after administration of sys-
temic thrombolytics.6

This case report demonstrates that urgent stent placement
of a distal intracranial vessel is feasible in certain patients. This
particular patient was young and lacked the tortuosity of the
intracranial vasculature that is often noted in elderly stroke
patients, thus allowing for rapid delivery of a coronary stent.
Primary stent placement offers several advantages over chem-
ical and other mechanical methods commonly used to recana-
lize occluded vessels. First, data from the coronary literature
reveal that patients who undergo stent placement in the setting
of an acute myocardial infarction have better angiographic
results and are less likely to require revascularization of the
target vessel in comparison to primary angioplasty.7 Thus,
long-term patency of the vessel is more likely with stent place-
ment. Second, intra-arterial infusions of pharmacologic
agents take valuable time, with a partial or complete recanali-
zation rate of roughly 66%.8 Time to recanalization, which has
been linked to beneficial outcomes, is vital. Third, mechanical
methods may have lower rates of intracranial hemorrhage and
higher rates of recanalization compared with intra-arterial
thrombolytics.4 This may be particularly true in patients who
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have been treated with systemic thrombolytics. Primary an-
gioplasty has the risk of fragmenting the clot, causing distal
embolization of smaller debris.9 In theory, this risk would be
lower with primary stent placement. As more navigable stents
are introduced, primary stent placement may prove to be a
rapid and safe method to recanalize cerebral vessels.

Systemic thrombolysis does not prohibit endovascular
treatment in acute stroke. The Interventional Management of
Stroke Study was a multicenter trial of 80 patients who under-
went combined intravenous and intra-arterial delivery of tPA.
Groin hematomas requiring transfusions occurred in 3 pa-
tients (3.8%),2 which is within the range of groin complica-

tions seen after coronary interventions.10 A second concern is
the rate of restenosis after placement of stents in small intra-
cranial vessels. Restenosis rates are reported to range between
10% and 30% with bare metal stents placed in the intracranial
circulation.11 These rates may be lower in the future with the
advent of drug-eluting stents. We plan to follow this patient
with a cerebral angiogram in 6 months, because CT angiogra-
phy can overestimate in-stent restenosis.12

This report demonstrates that urgent stent placement of
the M2 division is technically feasible in select patients and
stent placement may be used to recanalize intracranial vessels
quickly. Larger series are required to determine the safety and

Fig 1. A, Lateral right common carotid artery (CCA) injection reveals a M2 superior division (black arrowhead ) occlusion (TIMI 0).

B, AP view of the right CCA injection visualizing the M2 superior division occlusion (black arrowhead ).

C, BiodivYsio 2 � 10 mm stent (white arrowhead ) deployed over the occlusion by use of a 0.014-in (white arrow ) wire.

D, Lateral projection revealing TIMI 3 flow in the M2 division with the stent maintaining patency of the vessel (black arrowhead ).
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recanalization rates of this therapy as a primary technique of
treatment.
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