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A 59-year old man developed perioperative stroke following left carotid endarterectomy
seconday to thrombosis at the endarterectomy site. Transcranial Doppler ultrasonography
revealed very frequent microembolization in the left middle cerebral artery territory. The

patient was successfully treated with intravenous abciximab with complete neurological

recovery.
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Introduction

Carotid endarterectomy (CEA) is of proven value in the
management of symptomatic carotid stenosis. However,
the overall benefit of surgery is critically dependant on
the perioperative stroke and mortality. Studies are now
being focused on the strategies in reducing the risk of
perioperative stroke, thus improving the safety of CEA.
Intraoperative transcranial Doppler (TCD) monitoring
and completion angioscopy have been found to reduce
the risk of intraoperative strokes, but postoperative
strokes due to thrombosis of the endarterectomy
zone still complicate 2.7% of CEAs.! There is evidence
to suggest that detection of postoperative microembolic
signals (MES’s) after CEA can identify the patients at risk
for cerebral ischemia.,””! We report a patient successfully
treated with intravenous (IV) abciximab for perioperative
stroke secondary to thrombosis at the endarterectomy
site with frequent MES’s on TCD.

Case Report

A 59-year-old right-handed man with history of
hypertension came to the emergency department with
history of headache and sudden inability to write, dial
telephone, and difficulty in using fork and knife for eating.
On examination, he had ideational apraxia, agraphia,
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acalculia, and right-left disorientation suggestive of a
left parietal lobe syndrome. The rest of the neurological
examination was normal. A noncontrast computed
tomography (CT) brain did not reveal any acute ischemic
changes. Brain magnetic resonance imaging (MRI)
done the next day showed multiple small restricted
diffusion-weighted lesions in the left middle cerebral
artery (MCA) territory [Figure 1]. Investigations for the
cause of stroke revealed 65% stenosis (North American
Symptomatic Carotid Endarterectomy Trial (NASCET
method) of the left internal carotid artery (ICA) and
he underwent left CEA (without patch angioplasty)
13 days after the acute stroke. Eight hours after the CEA
he developed acute onset of global aphasia with right
hemiplegia with a National Institute of Health Stroke
Scale (NIHSS) score of 16. Noncontrast CT brain showed
asubacute left parietal infarct, but no hemorrhage or new
ischemia. A CT angiography of the head and neck revealed
a nonocclusive thrombus at the site of endarterectomy
[Figure 1] and possible distal emboli in the left middle
cerebral artery.

Various therapeutic options were considered. Urgent
surgical re-exploration of the carotid artery and clot
removal was discussed but would require vessel
cross-clamping and thereby theoretically potentiate
further cerebral ischemia and would not address the
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Figure 1: (a) Magnetic resonance imaging diffusion weighted image
showing acute ischemic lesions in the left middle cerebral artery
territory; (b) Computed tomography angiography (sagittal image) done
after stroke following carotid endarterectomy with thrombus in the left
internal carotid artery

intracranial emboli. Interventional catheter-based
techniques for mechanical or chemical thrombolysis were
thought to harbor risk of dislodging the carotid thrombus
or disrupting the arteriotomy suture line. Use of tissue
plasminogen activator (tPA), a potent agent for clot
dissolution indicated for acute ischemic stroke, was not
considered due to concerns of hemorrhagic conversion of
the prior subacute cerebral infarct and possible bleeding
at the surgical site.

Although no firm evidence demonstrates abciximab is
superior to other thrombolytic agents in terms of bleeding
risk, with the platelet-rich thrombus at the endarterectomy
site, abciximab was considered as the best treatment to
both dissolve the intravascular clot and prevent further
platelet aggregation. An intravenous (IV) rather than
intra-arterial route was considered because of speed of
administration. To mitigate concerns of causing a neck
hematoma and life-threatening airway obstruction after
thrombolysis, and to address blood pressure control
issues associated with stroke, the patient was urgently
transferred to the intensive care unit and prophylactically
intubated with close hemodynamic monitoring. The patient
was then given a bolus of IV abciximab (0.25 mg/Kg),
followed by a 0.125 mcg/kg/min infusion over the next
12 hours. Immediately after the bolus of medication
TCD ultrasonography revealed a dramatic reduction
in microemboli from two MES’s per minute prior to
abciximab to zero afterwards [Figure 2]. The patient’s
motor deficits rapidly improved and by the next day were
nearly completely resolved. No neck hematoma developed.
Follow-up head CT scan showed no new hemorrhage. The
patient was extubated without complication a day later and
discharged home three days after surgery. On follow up
one month later, his modified Rankin scale was 0.

Discussion

Evidence suggests that a majority of the perioperative
strokes after CEA are intraoperative strokes which
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Figure 2: Transcranial doppler M-mode and spectral waveform done
immediately after stroke showing two microemboli from the middle
cerebral artery

are apparent immediately after anesthesia and is usually
due to some adverse event during surgery." Less common
are the postoperative ischemic strokes which occur
later and are usually due to thromboembolization. The
presence of thrombus at the endarterectomy site and the
high microembolic load detected by TCD after the stroke
in our patient suggest that he was at high risk of cerebral
ischemia. Increased thrombogenicity from a deeper
endarterectomy plane, heightened platelet aggregability,
and suboptimal operative angiographic result are the risk
factors for thrombus formation at the operative site.>*
Inretrospect, arecovery room TCD monitoring in the early
postoperative course would have identified the high risk
for cerebral ischemia in out patient. The dramatic clinical
improvement seen in our patient with reduction in the
MES's following treatment with abciximab was definite
evidence for benefit of the drug in this clinical setting.
Since embolization from the thrombotic fragment at the
surgical site is the likely cause for the stroke, the recent
evidence of successful use of abciximab in strokes and
coronary stenting led us to use abciximab in this patient.[**]

Abciximab is effective in limiting thrombus propagation by
reducing the interaction between platelets and monocytes.”
Combination of intra-arterial urokinase and IV abciximab
has been found to produce a higher recanalization and
better functional outcomes.”” Barkhoudian et al. for the first
time used IV abciximab as a rescue therapy for stroke after
CEA."We demonstrated in our patient marked reduction
of MES’s on TCD after abciximab. However, in general the
use of abciximab for the treatment of acute ischemic stroke
is still limited. The results of the randomized phase 2 trial
showed that abciximab could be given to patients with
acute ischemic stroke with reasonable safety and showed
favorable outcome at three months.!M! But subsequent
data from a larger randomized controlled phase 3 trial
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demonstrated increased bleeding risk associated with
abciximab and the trial was aborted. Although the
clinical scenario described in our report is exceptional, our
experience suggests that with judicious and careful patient
selection and appropriate monitoring, abciximab may be
used successfully in postoperative stroke after CEA.
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