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Summary

The case study involves a patient presenting
middle cerebral artery thrombosis, related to a
severe vasospasm following subarachnoid hem-
orrhage due to aneurysm rupture. The patient
was treated initially by surgical clipping of the
left middle cerebral artery aneurysm. After
surgery, the neurological status of the patient
was normal. Six days later, the patient presented
right hemiplegia and aphasia that were related
to the proximal left middle cerebral artery
thrombosis. Despite recent open-skull surgery,
in situ thrombolysis using urokinase and an-
tiplatelet antibodies (abciximab) was per-
formed. The thrombosed artery was reopened
and a severe vasospasm was observed. The va-
sospasm was treated by transluminal angioplas-
ty. No intracranial hemorrhage was noted after
thrombolysis and angioplasty, whereas subcuta-
neous hemorrhage around the scalp incision
was observed. The patient recovered from motor
and language impairment. The only long-term
symptom was a mild dysorthographia. Balance
of risk/benefit is discussed for such aggressive
thrombolytic therapy. In this particular case, ef-
fectiveness and uneventful use of abciximab was
demonstrated despite very recent brain surgery
that was considered a formal contra-indication
for the use of such a powerful thrombolytic
drug.

Vessel thrombosis is an exceptional complica-
tion of cerebral vasospasm. In the early hours,
intra-arterial thrombolysis may be considered,
but recent intracranial surgery is usually an ex-
clusion criterion to performing thrombolysis. We
report the case of a patient who underwent
thrombolysis and angioplasty in the postopera-
tive period to treat this complication of va-
sospasm.

Case Report

A 36-year-old woman was admitted to the
neurosurgical intensive care unit (NICU) for a
subarachnoid hemorrhage (SAH). The patient
did not have any neurological deficit (grade I in
the classification of the World Federation of
Neurological Surgeons) and the CT scan
showed a diffuse SAH (Fischer grade III). An
emergency cerebral angiography disclosed a
left middle cerebral artery (MCA) aneurysm
located on the MCA bifurcation. The patient
underwent a difficult but uneventful operation
the same day for clipping of the aneurysm.
Three days later, the patient’s neurological sta-
tus was normal. Cerebral blood flow velocities
in the middle cerebral arteries (Vmca) mea-
sured by transcranial Doppler (TCD) were
within normal limits (left side 72 cm.s?, right
side 68 cm.s*). The patient was discharged from
the NICU under treatment with oral nimodip-
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Figure 1 Postoperative CT-scan before arterial thrombolysis.

Figure 2 3D DSA arterial phase showing spasm and throm-
bosis of left MCA.

ine. The CT-scan showed hypodense areas in-
volving mainly the left cortical structures of the
temporal pole, the superior temporal gyrus, the
insula and the posterior part of the putamen
(figure 1). Twenty-four hours later, TCD exam-
ination revealed a rise in the left Vmca (Left
side 106 cm.s™, right side 70 cm.s?) without any
clinical deterioration. The patient was again ad-
mitted to the NICU to begin intravenous ni-
modipine and volume expansion. The next day,
the left Vmca was 120 cm.s’ and a “triple H
therapy” (hypervolemia, hemodilution and hy-
pertension) was started.

The next day at 6:30 a.m., the patient pre-
sented sudden right-sided hemiplegia and total
aphasia. Volume expansion and increase in
blood pressure did not improve the neurologi-
cal status. No signal in the left MCA could be
recorded by TCD examination. At 10.30 a.m.,
cerebral angiography under general anesthesia
disclosed complete thrombosis of the proximal
left MCA (figures 2-3). After discussion be-
tween the neurosurgeon, neuroradiologist, neu-
roanesthesiologist, and with the family’s in-
formed consent, it was decided to perform arte-
rial thrombolysis. A microcatheter (Rapid tran-
sit®, Cordis endovascular systems, Miami Lakes
,USA) was positioned in the thrombus to in-
fuse 300000 UI urokinase in 20 minutes fol-
lowed by attempts at mechanical disruption of
the clot using the microguide wire.

These treatments were unsuccessful and ab-
ciximab (ReoPro®, Centocor, Eli Lilly, France)
(0.25 mg.kg* in 3 minutes) was infused in situ
(figure 4).

This permitted complete recanalization of
the cerebral artery (figure 5) but revealed a se-
vere proximal MCA vasospasm treated by low
pressure (0.5 atmosphere) transluminal angio-
plasty (figure 6) using a silicon balloon (Inter-
national Therapeutics Corp., Fremont, Ca,
USA). After completion of the procedure (fig-
ure 7), the CT scan showed a new left subcuta-
neous hemorrhage around the scalp incision
without any new intracranial hemorrhage (fig-
ure 8).

The patient returned to the NICU under
treatment with nimodipine, dopamine, heparin
and sedation. After stopping sedation, the tra-
chea of the patient was extubated. A few hours
later, the patient began to recover from her
right-sided hemiplegia. Seven days later, there
was only a moderate hemiparesis and the pa-
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tient was able to speak spontaneously but slow-
ly and laboriously. CT-scan and MRI follow up
did not show any new intracerebral hemor-
rhage nor new hypodensity. Two months later,
there was no longer any motor deficit and the
patient suffered only minor impairment in writ-
ing (dysorthographia).

Discussion

Intra-arterial thrombolysis of cerebral arter-
ies has demonstrated a benefit in the first six
hours after an ischemic stroke !. However, in-
tracranial hemorrhage within 24 hours of ad-
mission occurred in 35% of the patients after
thrombolysis compared to 13% in the conven-
tional treatment group. This increased risk of
early intracranial hemorrhage is the reason
why recent intracranial surgery is an exclusion
criterion in thrombolytic trials for ischemic
stroke. We thoroughly discussed the risk versus
benefit ratio of thrombolysis in this patient.
Aphasia and hemiplegia is a devastating condi-
tion in a young woman. The neurosurgeon con-
sidered the risk of cerebral bleeding low be-
cause surgery had been strictly confined to the
subarachnoid space without any cerebral tear.
If a subarachnoid hemorrhage had occurred
again due to rupture of intracranial hemostasis,
it seemed possible to operate the patient again
to drain the hematoma. Nevertheless, the risk
of bleeding after surgery should not be neglect-
ed. The appearance of a new subcutaneous
hematoma in the surgical field after the neuro-

Figure 5 Result after complete thrombolysis. Severe va-
sospasm is still located on the proximal MCA.

2.

Figure 4  Hyperselective injection during fibrinolysis
(Urokinase and Reopro). Note that the maximum stenosis
related to the vasospasm is located 5 mm proximal to the
surgical clip.

Figure 6 Balloon inflation within MCA during angioplasty
below the position of the surgical clip.
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Figure 7 Result after angioplasty (3D).

radiologic procedure showed the precarious-
ness of surgical hemostasis. Treatment with he-
parin after thrombolysis may be controversial
because it increases the risk of intracranial
bleeding’. But the attempts at mechanical dis-
ruption of the clot and balloon angioplasty cer-
tainly induced a trauma to the vessel wall,
which increased the thrombotic risk. Abcix-
imab was considered after failure of recanaliza-
tion of the vessel by urokinase alone. Abcix-

imab is a chimeric antibody to the human
platelet glycoprotein IIb/IIla (GP IIb/IIIa) re-
ceptor which inhibits the binding of fibrinogen
to platelets and thus platelet aggregation. GP
IIb/IIIab inhibitors combined with plasmino-
gen activators increase the potential for initial
thrombolysis, the recanalization rate and de-
crease the risk of reocclusion during coronary
thrombolysis or angioplasty **. A successful
treatment with abciximab after failure of re-
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canalization of the basilar artery with uroki-
nase has also been described’. The most serious
adverse effect of the drug is bleeding. In a
prospective randomized trial on high-risk coro-
nary angioplasty, the rate of major bleeding
was twice as high in the abciximab treated
group than in the placebo treated group®. The
risk was certainly significant in this patient who
suffered postoperative cerebral ischemia. There
is only limited experience with GP IIb/Illa in-

Figure 8 CT immediatly after thrombolysis and angioplasty.
Large subcutaneous hematoma is demonstrated on the side
of the craniotomy. No recurrence of intracranial bleeding
was noted when compared to onset (initial subarachnoid he-
morrhage) and post open surgery CT examination. Tempo-
ral pole hypodensity is related to surgery. Cortical-subcorti-
cal hypodensity of the insula and peri-insular temporal cor-
tex is related to acute ischemia.
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hibitors in the neurological field but a double-
blind, placebo-controlled study showed the
safety of abciximab infused within 24 hours af-
ter ischemic stroke onset’. In that study, asymp-
tomatic brain parenchymal hemorrhages were
detected in 7% of abciximab treated patients
compared to 5% in the placebo group. These
preliminary data suggest that GP IIb/Illa in-
hibitors are probably safe within 24 hours after
an ischemic stroke and may improve the re-
canalization rate after fibrinolysis. But we did
not give the patient abciximab or aspirin or
ticlopidine after the procedure to limit the risk
of hemorrhage®.

Transluminal angioplasty was performed be-
cause there was a severe stenosis of the vessel,
which in our opinion was responsible for the
thrombosis. Although the superiority of angio-
plasty over medical management for cerebral
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