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Acute embolic cerebral ischemia as an initial
presentation of polycythemia vera: a case report
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Abstract

Introduction: Patients with polycythemia vera are at high risk for vaso-occlusive events including cerebral ischemia.
Although unusual, acute ischemic stroke may be an initial presentation of polycythemia vera. It had been previously
assumed that cerebral ischemic events were due to increased blood viscosity and platelet activation within the
central nervous system arterial vessels. However, there are now a few isolated case reports of probable micro-
embolic events originating from outside of the brain. This suggests unique management issues for these patients.

Case presentation: We present the case of a 57-year-old right-handed Caucasian male in excellent health who
presented to the Emergency Department with acute right-handed clumsiness. Hematologic investigations revealed
a hyperviscous state and magnetic resonance imaging was consistent with cerebral emboli. Symptoms rapidly
improved with phlebotomy and hydration.

Conclusion: The etiology of stroke in polycythemic patients is likely to be multifactorial. While hemodilution has
been generally discredited for general stroke management, it is potentially beneficial for patients with polycythemia
vera and euvolemic hemodilution should be considered for the polycythemic patient with acute cerebral ischemia.
Introduction
Acute stroke is the number three cause of death within
the United States, and a leading cause of long-term dis-
ability [1,2]. There are many populations with an in-
creased incidence of stroke, however patients with
polycythemia vera (PV) are a unique subset, both for the
pathophysiology and for management. Ischemic stroke
may be the first presenting symptom of PV in 15% or
more of those affected [3,4]. One study followed 265 pa-
tients with PV for a mean of 3 years, with a 5% incidence
of stroke [5]. Even among those patient undergoing
treatment, the incidence of ischemic stroke is approxi-
mately 14.3 per 1000 patient years versus 5.3 per 1000
patient years in the general, over 55 population [5].
Historically, assumptions had been previously made

that cerebral ischemia in polycythemic patients was due
to the increased viscosity of the blood leading to poor
cerebral blood flow, along with platelet (PLT) activation
creating an environment for thrombus formation in local
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cerebral arteries and arterioles [5-7]. While this may be
the cause in some patients, recent case reports have sug-
gested another possibility involving formation of emboli.
National efforts have been made to optimize care for

all stroke patients, with formation specialized stroke
centers [8] adhering to published guidelines for the man-
agement of acute ischemic stroke include blood pressure
control, anti-PLT agents, and, in appropriate cases
thrombolysis [9]. Hemodilution has been considered in
multiple past studies, with conflicting results. A meta-
analysis has concluded there is a lack of proven efficacy
[10], although this was for patients with acute ischemic
stroke and did not specifically include patients with
hematologic conditions but did state that ‘[h]aemo-
dilution for acute ischaemic stroke should not be used
outside of clinical trials with the possible exception of
patients with severe polycythemia’.
Case presentation
A 57-year-old right-handed Caucasian male presented to
the Emergency Department with a two-week history of
intermittent clumsiness of his right hand. The onset was
acute and did not progress. He denied any left-hand
difficulties or any problems in his legs. There was no
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Figure 1 Magnetic resonance imaging of the brain. Diffusion-
weighted magnetic resonance image of the brain demonstrating
numerous small foci of restricted diffusion scattered within the left
frontoparietal cortex, subcortical white matter, and centrum
semiovale. These foci are consistent with an acute embolic ischemic
infarction shower within the left middle cerebral artery distribution.
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sensory dysfunction, focal weakness, or acute headache.
He denied any double vision, blurry vision, difficulty
swallowing, or slurred speech and there was no preced-
ing history of any lapses of consciousness or seizure dis-
order. He had a past history of non-focal headache
which he was told were migraines, but these were not
coincident with his right-hand complaints. Travel history
included a trip abroad where he donated blood and was
told that his blood count was high. His wife had recur-
rently noted redness of his hands and face. Social history
was remarkable for the patient being very active, and in
fact he had run six miles on the day of presentation. He
was a non-smoker, non-drinker, and denied any illicit
drug use. Family history was unremarkable for any
neurologic or hematologic disease.
Physical exam revealed a healthy appearing male who

was afebrile, normotensive and in normal sinus rhythm.
Neurological examination demonstrated slight dysmetria
of the right hand on finger-to-nose testing. Motor
strength testing revealed intact strength throughout
without any focal atrophy or abnormal involuntary
movements. He could not dial a cell phone with his right
hand, but could with his non-dominant hand. Cranial
nerves 2–12 were all intact, speech was fluent without
aphasia or dysarthria, reflexes were 2/4 throughout, and
his gait did not reveal any ataxia. Mental status testing
was completely intact. His hands and face were remark-
able for dermatologic plethora of mild erythema.
Laboratory evaluation revealed a hemoglobin of 21.3g/dL

with a hematocrit value of 61.6%. White blood cell (WBC)
count was 6.22 × 103/μL with 75% neutrophils. PLT count
was 345 × 1000/μL. Standard autoimmune markers in-
cluding anti-nuclear antibodies were negative. Factor V
Leiden and prothrombin G20210A mutation analysis were
both negative. Non-contrast computed tomography (CT)
scan of the head showed two focal areas of hypo-
attenuation in the left parietal lobe of approximately
11mm in size. A trans-thoracic echocardiogram showed a
55% ejection fraction and no vegetations. A liter of normal
saline was bolused over an hour, while arrangements were
made to remove two units (500cc’s) of blood. To maintain
intravascular volume, a second liter of normal saline was
administered. Clopidogril was given orally. Hematologic
consultation was obtained and provided the diagnosis of
PV. Further blood testing revealed that the patient was
positive for the JAK2 V617F mutation.
A brain magnetic resonance imaging (MRI) study with

and without contrast revealed 15 to 20 foci of restricted
diffusion measuring between 3 and 14mm in size, con-
sistent with an embolic shower in the left middle cere-
bral artery distribution (Figure 1) confirming the CT
scan findings and showing additional areas of involve-
ment. Magnetic resonance angiogram of the brain was
normal. Carotid duplex ultrasound found minor plaque
in the proximal left internal carotid artery which was
not hemodynamically significant. A transesophageal
echocardiogram with bubble study performed the day
after admission was negative for any patent foramen
ovale, atrial septal defect, thrombus, or right-to-left
shunt. Cardiac telemetry did not reveal any dysrythmias.
An abdominal ultrasound showed mild splenomegaly.
Over the course of his hospital stay, neurologic symp-

toms gradually improved. Two more units of blood were
removed from the patient, and at the time of discharge
his hemoglobin level was 15.2g/dL with a hematocrit of
46.9%. He was referred for outpatient hematologic and
neurologic follow-ups and to date is doing quite well.

Discussion
PV is a myeloproliferative disorder resulting in an ele-
vated absolute red blood cell mass because of uncon-
trolled red blood cell production. This is typically
associated with an increase in WBC and PLT produc-
tion. The increase in WBCs and PLTs is secondary to an
abnormal clone of hematopoietic stem cells with in-
creased sensitivity to different maturation growth fac-
tors. PV is overall rare, occurring in 0.6-1.6 persons per
million population. The peak incidence of PV is 50–70
years of age. However, PV may occur in persons of all
age groups, including young adults and children, albeit
rarely [11].
The increased hematocrit of PV is the main determin-

ant of blood viscosity. As the viscosity increases, cerebral
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blood flow decreases [6,7]. PLT marginalization with in-
creased contact to vessel walls occurs, along with local
effect of a high hematocrit on vessel walls [6,7]. This
fulfils all three components of Virchow’s triad [12], and
is consistent with the thought that many strokes in poly-
cythemic patients are due to propagation of a local
thrombus [6,7,13,14].
Other mechanisms have been proposed. A 1960 case

series from the Mayo Clinic that reviewed PV patients
with neurological symptoms discussed the possibility of
embolic etiology, but dismissed it because of lack of cli-
nical evidence for a source [13]. This was in the pre-CT,
MRI and Doppler era, however, and its conclusions may
now be premature in light of present-day neuroimaging.
Four prior case reports in adults have documented
scattered lesions in an embolic pattern without evidence
of patent foramen ovale, cardiac vegetations, or plaque
rupture [15-17]. In two of these cases, transesophageal
echocardiography demonstrated left atrial “microthrombi”
[15,16]. While these were not seen in our case report, the
echocardiogram was not obtained until after hemodilution
had occurred, which may have resolved the tendency to
form thrombi. Furthermore, any cardiac clot may not have
been seen since it probably had already embolized prior to
our investigations. We therefore postulate that the pa-
tient’s PV predisposed him to a prothrombotic state which
resulted in an unseen cardiac thrombus which in turn
embolized to the cerebrum.
Management of acute ischemic stroke in polycythemia

is also unique; it is the only situation where the American
Heart Association stroke guidelines suggest a possible
value of hemodilution [9]. Additionally, although a meta-
analysis of publications did not show a convincing benefit
of hemodilution in clinical outcomes of stroke patients in
general, the conclusion was that it might be beneficial in
polycythemic patients with acute ischemic stroke. If the
etiology is the formation of microemboli in the atria due
to hyperviscosity, then hemodilution with venisection is
likely the most expedient and safest acute treatment.
We feel that there are unique aspects of this case.

Firstly, it is example of an acute ischemic stroke due to
PV which responded to hemodilution, of which there
are few published case reports to date in the literature.
Also, it is unusual for PV to present with acute embolic
ischemia, as most previously published cases suggest
local vessel wall thrombus propagation. We hope that
this case reports serves as a reminder of the association
of cerebral ischemia and PV.

Conclusion
Although unusual, acute embolic cerebral ischemia may
be an initial presentation of PV. All clinicians involved
in the care of stroke patients should be aware of the as-
sociation of PV and ischemic stroke.
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