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A 7-year-old male presented sudden-onset left hemipa-
resis, left-sided paresthesia, central paralysis of the left
VII cranial nerve, and subsequent headache. Magnetic
resonance scans were obtained 24 hours after admis-
sion. T2-weighted images disclosed hyperintensities lo-
cated mainly in the posterior portion of the lenticular
nucleus and in the head and body of the right caudate
nucleus. A diagnosis of ischaemic stroke was made on
the basis of neuroradiologic findings. Laboratory tests
undertaken to establish the cause of stroke revealed
parvovirus B19 infection preceding the neurologic
abnormalities. In the absence of other known risk
factors for stroke the possibility of parvovirus B19’s
being correlated with stroke onset is discussed.
© 2003 by Elsevier Science Inc. All rights reserved.
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Introduction

The incidence of stroke in childhood has been gauged at
one to three per 100,000 children in all ethnic and racial
groups. The causes of stroke in children differ from those
in adults. In children, it is most commonly caused by or
associated with congenital heart disease, vascular disease,

blood disorders (including iron-deficient anemia), hyper-
coagulation states, head injury, congenital metabolic dis-
ease (especially mitochondrial disorders), sickle cell dis-
ease, and vasculitis caused by bacterial or viral infection
[1,2]. Albeit rare in adults, hemicranial stroke has also
been reported in children. The bacterial infections associ-
ated with stroke include Borrelia, Mycoplasma, Rickett-
siae, and Streptococcusand Haemophilus; viral infections
include varicella-zoster virus, Epstein-Barr virus, influ-
enza A and B, parainfluenza virus, paramyxovirus and
enterovirus [1–3]. Despite the increased availability of
diagnostic tests, the etiology of stroke remains unknown in
30-50% of cases [1].

A case of ischaemic stroke after parvovirus B19 infec-
tion in a 7-year-old male is described.

Case Report

A previously healthy 7-year-old male was referred to the hospital
because of headache and motor disorders. Neurologic examination
revealed hemiparesis and left-side paresthesias, facial paresthesias, and
central paralysis of the left VII cranial nerve. Consciousness, language,
sensory functions, and the remaining cranial nerves were normal. Family
medical evaluation failed to disclose vascular or metabolic disorders or
blood changes. Clinical evaluation revealed no diseases other than
sporadic episodes of headache in the months before admission. White
blood cell count was normal (white blood cells, 4,820/mL; 51% neutro-
phils; 35% lymphocytes; 3% eosinophils; 1% monocytes). C-reactive
protein content (0.30 mg/dL) and erythrocyte sedimentation rate (1 hour
� 17 mm) were normal. Cranial computed tomography scans was
normal, whereas a waking electroencephalogram revealed a one-sided
asymmetry caused by slowing of background activity in the right
hemisphere with a disappearance of eye opening.

Naproxen taken orally (250 mg twice) for suspected migraine resolved
the headache, whereas the remaining neurologic abnormalities persisted.
Brain and brainstem T2-weighted magnetic resonance scans obtained 24
hours after admission revealed right hyperintensities mainly in the
posterior portion of the lenticular nucleus and in the head (mainly the
inferior part) and body of the caudate nucleus. Magnetic resonance
angiography failed to disclose blood flow changes in the neck vessels and
the visualized portions of the circle of Willis; no moyamoya signs were
detected. Neuroradiologic findings indicated recent stroke confirmed by
diffusion-weighted sequences (Fig 1).

Further investigations delineated the following results. Color Doppler
of the supra-aortic arteries demonstrated increased intracranial resistance
on the right side, with normalization of the finding at follow-up 2 weeks
later; transcranial Doppler results were normal; results of electrocardio-
gram, Holter, routine echocardiogram and echocardiogram during injec-
tion of shaken saline solution, and Valsalva maneuver were normal.
Levels of lactic acid, ammonia, pyruvate, folic acid, and vitamins B12
and B6 were normal; hemoglobin electrophoresis and amino acid pattern
on serum and urine tests were normal; homocysteine, plasma, and urine
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organic acid levels were normal; and search for 7 dehydrocholesterol,
celiac profile, lipid pattern, and coagulation time were normal. Search for
the G20210A mutation of the prothrombin gene and search for the Leiden
G 1691A factor V mutation were negative. Autoimmune tests indicated
a transient mild positivity for antinuclear antibodies, lupus anticoagulant,
and antismooth muscle antibodies; the search for antiphospholipid
antibodies proved negative.

Results of laboratory tests for bacteria and viruses known to be
associated with stroke in children [1–3] were negative. Instead, the search
for antibodies against a panel of other common viruses disclosed an
antibody arrangement toward parvovirus B19 that was typical of active
infection and confirmed by the subsequent trend of the antibody response
and the persistence of genomic virus sequences in serum (Table 1).

Serologic and virologic search for parvovirus B19 in the cerebrospinal
fluid was impossible because the child’s parents did not consent to
lumbar puncture.

An anticoagulant treatment with acetylsalicylic acid (100 mg/day) was
followed by a rapid resolution of neurologic abnormalities and normal-
ization of the clinical features in 36 to 48 hours. Clinical follow-up
results were normal except for a nonitching rash on the patient’s face and
legs 20 days after stroke onset; the rash resolved spontaneously 4 to 5
days later. Brain and brainstem magnetic resonance scans 3 weeks later
illustrated a resolution of ischaemic stroke lesions in the body of the

caudate nucleus, whereas the lesions persisted in the lenticular nucleus,
as confirmed by diffusion-weighted sequences.

On discharge the patient continued to take acetylsalicylic acid (100
mg/day), and results of the clinical follow-up examination three months
later were normal. The child has not presented further headache or
migraine episodes.

Discussion

Ischemic stroke in children is rare and caused by myriad
factors. Migraine may also be responsible but is not as
common as in adult stroke. This stroke patient may have
manifested migraine, as evidenced by his episodes of
headache in the months before neurologic abnormalities
arose. However, the headache features, lack of aura, short
duration, and mild intensity, ruled out this cause on the
basis of the 1988 classification of the International Head-
ache Society.

No known risk factors for stroke emerged from the
patient’s clinical evaluation. Most laboratory test results
were normal, except for a slight positivity for lupus
anticoagulant, antismooth muscle antibodies, and antinu-
clear antibodies indicative of vascular damage. Microbio-
logic and virologic tests negative for pathogens known to
be risk factors for hemorrhagic stroke disclosed an active
parvovirus B19 infection (Table 1) whose onset preceded
the neurologic features, as demonstrated by the kinetics of
immunoglobulin M and immunoglobulin G antibodies.

A number of viruses have been implicated as possible
risk factors for childhood stroke [1–3]. Reported cases of
viral origin involved the cerebral vessels, with vasculitis,
irregular stenosis, and angiitis-like changes ascribed to the
direct effect of the virus on the vascular tunica media or an
immune-mediated reaction [3,4,5].

A MEDLINE search failed to yield bibliographic refer-
ences on a possible correlation between childhood stroke
and parvovirus B19 infection. Parvovirus B19 is a single-
stranded DNA nonenveloped virus that can be transmitted
before or after birth. The horizontal transmission of the
virus is a common occurrence since frequencies of parvo-
virus B19 seropositivity reacting 50% and 90% in young
adults and in the elderly respectively has been reported [6].
Parvovirus B19 in children generally causes a mild sys-
temic illness followed by the appearance of an erythema-
tous rash (erythema infectiosum, or fifth disease). Neuro-
logic complications of parvovirus B19 infections, first
suggested by reports of encephalopathy in patients with
erythema infectiosum [7], have been subsequently con-
firmed by reports of peripheral neuropathies [8], menin-
gitis [9,10], and meningoencephalitis [11]. Other clinical
manifestations associated with Parvovirus B19 are sys-
temic vasculitis [12] and severe arterial occlusive disease
[13].

In the absence of known risk factors for stroke, the
literature data that are reported here describe the ability of
parvovirus B19 to reach the central nervous system and
cause vascular injury suggest a correlation between B19
infection and hemorrhagic stroke in this 7-year-old patient.

Figure 1. Axial “diffusion” MRI scans: Hyperintensities mainly in the
posterior portion of the lenticular nucleus and in the head and body of
the caudate nucleus (24 hours after admission). Parameter of the study:
SE/EPI; TR, 9999; TE, 98.8/.

Table 1. Parvovirus B19 antibodies and Parvovirus B19 DNA in
the patient’s serum at different days of the disease onset

Serum sample:
days from

disease onset

Parvovirus B19
antibody values*

Parvovirus B19
DNA†

Ig M Ig G

4 5.55 1.6 �
10 4.94 5.96 �
24 1.56 5.98 �
83 0.25 5.6 �

* Search for antibodies was performed by ELISA commercial kits
(Denka, Seiken Co, LTD, Tokyo, Japan). Antibody values were
expressed by an index that was obtained from optical density (OD)
value of the specimen/OD value of the standard. An index value �1
was considered to be a positive result both for Ig M and Ig G
antibody.
† Search for parvovirus B19 DNA was performed by nested PCR [15].
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The postulated association between the virus and the
present case of cerebral vascular disease is interesting
because the parvovirus B19 infection remained clinically
silent until the appearance of a typical rash 3 weeks after
the onset of neurologic signs. The long period of viremia
documented in the patient (Table 1) is in agreement with
literature reports on the possibility of long persistence of
parvovirus B19 after primary infection [14].

The correlation between parvovirus B19 infection and
stroke onset cannot be proved in our patient because we
could not undertake virologic and serologic tests on his
cerebrospinal fluid. Nevertheless, our findings strongly
suggest that parvovirus B19, in addition to known viruses,
may be responsible for stroke in children and, even when
medical evaluation fails to disclose general or specific
clinical signs of recent or ongoing viral infection, a viral
etiology of the stroke should not be excluded.
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