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Abstract
A 54-year-old woman started to loose vision two days prior to admission and also experienced
left-sided headache, nausea, emesis and disorientation. Magnetic resonance imaging (MRI)
revealed bilateral posterior cerebral artery and cerebellar infarctions. Transcranial power motion
Doppler (PMD-TCD) showed blunted flow signal in the proximal basilar artery (BA) suggestive
for a high grade stenosis also seen on MR-angiography. Dual antiplatelet therapy with aspirin and
clopidogrel was started. Catheter angiography confirmed the proximal high grade BA stenosis.
After angiography the patient experienced hypertensive crisis with severe headache. Blood
pressure was lowered and headache resolved. One hour later she developed fluctuating level of
consciousness and motor symptoms. PMD-TCD findings were suggestive for an intraluminal
thrombus that moved from the proximal to the distal basilar artery presumably further contributing
to brain stem hypoperfusion and neurological deterioration. To achieve a compromise between
lower blood pressure and maintenance of brain perfusion, hypervolemic hemodilution with
intravenous dextran-40 was initiated. Patient’s symptoms resolved to baseline and MRI showed no
new parenchymal lesions.

Introduction
In acute ischemic stroke, the presence of an intraluminal thrombus with or without
underlying atheroma carries a high risk for recurrent artery-to-artery embolization.1–3 The
best treatment regimen for early secondary prevention in these patients has not yet been
defined.1 This particularly applies to patients with recurrent symptoms and reocclusions,
who are refractory to standard medical therapy including antiplatelet and anticoagulation
agents.

In patients undergoing carotid endarterectomy (CEA), additional intravenous therapy with
dextran-40, a high-molecular weight polysaccharide, was safe and resulted in a reduced rate
of postoperative microembolization.4, 5
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We report a patient with a symptomatic basilar artery stenosis, thrombo-embolism,
hyperemic reperfusion and re-occlusion who responded to an additional treatment with
dextran-40.

Case Report
A 54-year-old African-American female with a history of arterial hypertension, breast
cancer, and transient ischemic attack presented to the emergency department with new onset
loss of vision, left-sided headache, nausea, emesis and disorientation that started two days
ago. Her admission neurological examination showed residual light perception, bilateral
horizontal nystagmus, and no motor weakness (National Institutes of Health Stroke Scale
[NIHSS] score 4). PMD-TCD showed a blunted flow signal (Thrombolysis in Brain
Ischemia [TIBI] score 2) in the proximal basilar artery (BA) compatible with a flow-limiting
BA stenosis (figure). MR-angiography also showed a significant stenosis in the proximal
BA. MRI revealed bilateral infarctions in occipital lobes and cerebellum (figure). The
patient received aspirin 325 mg and clopidogrel 300 mg load followed by aspirin 325 mg
and clopidogrel 75 mg daily. Her symptoms improved over 3 days with return of object
recognition while vision field loss became limited to a right-sided homonymous
hemianopsia (NIHSS 2). Catheter angiography (DSA) 3 days after admission showed a
severe and irregular-surface proximal BA stenosis originating from the terminal right
vertebral artery (figure).

One hour after DSA, the patient experienced severe (10/10) headache, her systolic blood
pressure was found to be 240 mmHg, however she had no new focal deficits. At this point,
PMD-TCD showed improved mean flow velocity (TIBI 4, MFV 180 cm/s) in the proximal
BA indicating recanalization and possible hyperemic reperfusion of the distal vasculature
(distal BA MFV 91 cm/s, figure). Headache resolved with systolic blood pressure lowering
to 175 mmHg with nicardipine.

One hour later the patient developed vertigo and left-sided ataxia. She started to fluctuate
with NIHSS changing from 2 to 6 points followed by an episode of unresponsiveness. Her
blood pressure was 170 mmHg. Stat non-contrast CT showed no intracerebral hemorrhage.
PMD-TCD showed embolic signals in the proximal BA with a high velocity jet in the
middle BA (TIBI 4, MFV 173 cm/s), suggestive for artery-to-artery embolization and
thrombus movement along BA stem (figure).

We initiated intravenous dextran-40 infusion (20ml/h over 24 hours). During the next hour,
flow velocities through the proximal and mid-BA decreased to 33–46 cm/s with delayed
systolic flow acceleration and no micro-embolic signals (figure). Patient’s symptoms
resolved back to the NIHSS score of 2 with no subsequent fluctuation. At 24-hours, PMD-
TCD showed blunted flow signals with low (36–39 cm/s) velocities throughout the basilar
artery and positive diastolic flow (figure) while MRI/MRA showed no new parenchymal
lesions and persistence of the proximal BA stenosis. The patient experienced no possible
side-effects during or after the dextran-40 infusion. At the time of discharge, the patient’s
only deficit was a right-sided homonymous hemianopsia. Two months later, at an outpatient
visit she had no neurological deficit and was functionally independent without any
assistance (NIHSS 0, modified Rankin Scale 0).

Discussion
Our case highlights a dilemma how to manage patients with persisting arterial stenoses,
artery-to-artery embolization and re-occlusion particularly in the setting of evolving or
subacute infarction. Our patient experienced these events while already receiving dual anti-
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platelets. Further problem was related as how to manage her blood pressure. Severe
headache (and likely underlying hyperperfusion mechanism with excessively high blood
pressure) required blood pressure lowering while persisting high grade BA stenosis and
thrombus moving through BA stem prompted us not to lower it too low. Hypothetically, to
achieve a compromise between lower blood pressure and maintenance of brain perfusion,
volume expansion could be an option. The high-molecular weight polysaccharide dextran-40
provides volume expansion and it also has mild anti-thrombotic properties.4, 5 It has been
safely applied in patients with extracranial atherosclerotic disease undergoing CEA
effectively reducing postoperative Doppler-detectable microembolization due to its
antithrombotic and antiplatelet effect.4–6

In this case report, dextran-40 was administered to a patient with fluctuating symptoms due
to an unstable BA intraluminal thrombus despite combined aspirin and clopidogrel therapy.
We also illustrate the possible extension of the intraluminal thrombus from proximal to
middle-distal BA using PMD-TCD which allows a reliable and quick detection of flow
abnormalities in hemodynamically significant BA stenoses.7, 8 This thrombus extension
may have contributed to worsening brainstem hypoperfusion and neurological fluctuations.
Interestingly, early trials of hemodilution therapy9, 10 included consecutive stroke patients,
and as such may have been negative due in part to selection bias. Our experience suggests
that the use of intravenous dextran-40 could be considered in treating patients with
hemodynamically significant intracranial stenotic lesions detectable by PMD-TCD who do
not respond to standard antithrombotic therapies.
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Figure 1.
(A) Baseline TCD: delayed systolic flow acceleration (TIBI 2) at a depth of 81 mm,
indicating high-grade proximal BA stenosis. (B) MRI: diffusion restriction in both PCAs
(left>right). (C) Catheter angiography: 3-D reconstruction of a severe irregular-surface
proximal BA stenosis (arrow). (D) TCD: improved mean flow velocity in the proximal BA
at 80 mm (insert on the left) and possible hyperemic reperfusion of the distal BA at 99 mm.
(E) high velocity turbulent flow and micro-emboli (insert on the left) in the mid-BA at 92
mm. (F) decreased flow velocity with delayed systolic flow acceleration in the mid-BA at 87
mm. (G–H) blunted flow signals at the proximal and mid-BA segments 24 hrs after
administration of dextran-40.
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