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Rare cases of leukoencephalitis have been reported in infants with documented enterovirus (EV) central
nervous system (CNS) infections. A case of fatal encephalitis with white matter lesions caused by echovirus 18
is described, and it highlights the role of EV CNS infection as a potential cause of leukoencephalitis in infants.

CASE REPORT

The patient described herein was an 18-month-old male
infant who was the eldest child in a three-child family and had
no particular medical history. Twelve hours before his hospital
admission, his parents reported fever, vomiting, and a general
tonic and clonic seizure. On hospital admission, he was afebrile
(36.5°C), conscious, feverish, and without any particular symp-
toms on physical and neurological examination. Lumbar punc-
ture revealed the presence of 184 white cells per pl of cere-
brospinal fluid (CSF) with 98% lymphocytes. CSF protein and
glucose concentrations were 2.08 g/liter and 3.77 mmol/liter,
respectively, and the blood concentration was 5.74 mmol/liter.
No bacterial counts were observed after classical staining of
CSF. Moreover, electroencephalogram findings revealed dif-
fuse and excessive slow-wave activity. Initial treatment in-
cluded ceftriaxone (100 mg/kg/day), amoxicillin (100 mg/kg/
day), and acyclovir (250 mg/m?). Following a new episode of
febrile general seizure, the infant was transferred to the pedi-
atric department of the regional university hospital (Cham-
pagne Ardenne, France). On admission, his child-modified
Glasgow score was 13/15, with eyes opening in response to a
voice and consolable crying; he was afebrile, tachycardic, and
normotensive. A second lumbar puncture revealed the pres-
ence of 81 white cells per pl of CSF with 100% mononuclear
cells. CSF protein and glucose concentrations were 3.2 g/liter
and 3.1 mmol/liter, respectively, associated with an alpha in-
terferon (IFN-a) level of 12 TU/ml (the IFN-a level was <2
IU/ml of blood plasma). Three days after the beginning of
febrile illness, the Glasgow score remained the same (13/15)
and was not associated with high levels of C-reactive protein
(<3 mg/liter). Classical biochemical parameters reflecting met-
abolic disorders were examined and found to be normal, indi-
cating the absence of an inborn metabolic disorder.

Two days after the admission of this infant to the university
hospital, brain magnetic resonance imaging (MRI) studies with
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and without gadolinium revealed a diffuse hyperintense signal
in the white matter. MRI T2 showed modifications, symmetri-
cally involving the white matter of both cerebral hemispheres,
that were predominantly located in the periventricular and
subcortical white matter (Fig. 1A and C). Seven days after his
initial admission to the university hospital, a second brain MRI
study revealed an extensive and diffuse hyperintense signal in
the subcortical and deep white matter of both cerebral hemi-
spheres (Fig. 1B and D). At that time, several images showed
extension of the hyperintense signal into the cortical gray mat-
ter (not shown).

Testing of CSF, peripheral blood, throat, and urine samples
by classical bacterial culture assays demonstrated an absence of
pathogens. These serum samples demonstrated an absence of
specific immunoglobulin M (IgM) and IgG antibodies directed
against Mycoplasma and Chlamydia pneumoniae by enzyme-
linked immunosorbent assay. The presence of protective post-
vaccination levels of IgG against mumps, measles, and rubella
associated with an absence of anti-hepatitis B virus-, anti-hu-
man immunodeficiency virus type 1- and 2-, anti-influenza type
A- and B-, anti-adenovirus-, anti-varicella-zoster virus-, anti-
human cytomegalovirus-, and anti-coxsackievirus B4 antibod-
ies was demonstrated in the same serum samples tested by
enzyme-linked immunosorbent assay, whereas the presence of
anti-Epstein-Barr virus antibodies was assessed by Western
blot assay, demonstrating a profile compatible with an old
infection (not shown). An echovirus (EV) strain was isolated
from a throat sample by classical viral cell culture techniques
and identified by a microseroneutralization technique as a non-
typeable EV strain (not shown).

PCR analysis for herpesviruses did not show any amplifica-
tion and thus excluded the possibility of herpesvirus encepha-
litis. The use of a standardized reverse transcription (RT)-PCR
assay for EV, followed by microwell hybridization, assessed the
presence of EV genomic RNA in throat and CSF samples (3).
Genotyping of these EV strains by partial amplification and
sequencing of the VP1 gene revealed 100% sequence homol-
ogy in both throat and CSF samples from this infant. The
phylogenetic analysis placed them closest to EV-18, which was
circulating during the same epidemic season (Fig. 2) (2).

Four days after the beginning of the febrile illness, a high



VoL. 45, 2007

Two days after the symptoms onset
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Seven days after the symptoms onset

FIG. 1. Brain MRI studies (axial, T2 weighted). (A and C) Axial, T2-weighted, diffuse, hyperintense signals with particular predominance in
the periventricular and subcortical white matter of both cerebral hemispheres on day 2 after symptom onset (arrows). (B and D) Seven days after
symptom onset, an axial, T2-weighted study revealed the extension of diffuse, hyperintense signals into the subcortical and deep white matter of

both cerebral hemispheres (arrows).

intravenous bolus dose of solumedrol (1 g/1.73 m?%day) was
delivered over 3 days, with no improvement of the clinical
symptoms or neurological signs. Within the 2 days after the
initiation of this corticosteroid therapy, the infant developed
generalized seizures that were successively treated by intrave-
nous administration of clonazepam (0.2 mg/kg/day) and oral
administration of valproic acid (24 mg/kg/day). The appear-
ance of dysautonomic troubles associated with a Glasgow score
to 8/15 led to the rapid admission of this infant to the pediatric
intensive care unit. The patient died 8 days after the beginning
of the infectious syndrome because of major cerebral edema
inducing bilateral cerebellar tonsil herniation. No autopsy was
carried out.

EVs (Picornaviridae), specifically EV and coxsackievirus A
or B, are usually responsible for aseptic meningitis occurring in
the summer and fall in young infants (7). Moreover, EV can
induce acute cerebral lesions and accounts for 11% of the total

number of viral encephalitis cases in the general population
(4). In contrast to aseptic meningitis, encephalitis due to EV
can cause focal gray matter lesions in infants and may be
responsible for neurological impairment (4, 7). Rare cases of
encephalitis with white matter lesions have been reported in
infants with documented EV central nervous system (CNS)
infections (1, 5, 6, 8). EV-related leukoencephalitis has been
previously reported by David et al., who described a potential
case of acute disseminated encephalomyelitis (ADEM) after
coxsackievirus B infection, and more recently by Mariotti et al.
and Saitoh et al., who described positive detection of EV by
PCR in the CSF of children with radiological features of
ADEM (1, 6, 8). In the present case report, the radiological
findings on the patient and detection of EV genomic RNA are
highly suggestive of infective meningoencephalitis (8). Brain
MRI findings in a T2-weighted study showing symmetrical
diffuse hyperintense signals located predominantly in the
periventricular and subcortical white matter are not suggestive
of ADEM (Fig. 1) (1). Moreover, serological results and vac-
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FIG. 2. Comparison of the VP1 gene sequences of the two EV-18 strains isolated from samples from the patient described in this case report
with those obtained from other, cocirculating, EV strains isolated from the throats of infants with classical aseptic meningitis during the same

epidemic season.

cine management do not favor recent postinfectious or post-
vaccination events that may have potentially induced immune-
mediated mechanisms responsible for ADEM in this infant (5).

The use of a standardized PCR assay for EV RNA, followed
by a hybridization assay, allowed us to determine the presence
of EV genomic RNA in a CSF sample from the infant studied
(3). This positive EV molecular detection associated with high

levels of IFN-a was compatible with viral CSF infection in this
study (3, 7). Moreover, RT-PCR amplification of the VP1 gene
and amplicon sequencing have been used to identify geneti-
cally identical EV-18 strains in paired CSF and throat samples
(Fig. 2) (2). This documented EV-18 CNS infection appeared
as the only evident cause of the development of the patient’s
neurological syndrome, thus demonstrating that EV infection
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can cause meningoencephalitis with diffuse and extensive white
matter lesions in infants more than 12 months old. EVs are
neurotropic agents which are also able to infect in vitro-cul-
tured glial cells (9). Moreover, in mouse models, it has been
demonstrated that Theiler’s virus (Picornaviridae) could not
only replicate in glial cells but also induce viral immune-me-
diated mechanisms responsible for the destruction of nonin-
fected white matter cells, producing myelin-specific mRNAs
(10). Therefore, in the present case we hypothesized that an
active EV CNS infection may have initiated infective menin-
goencephalitis with white matter involvement.

PCR-based assays have been demonstrated to have distinct
advantages over culture-based methods for the diagnosis of
encephalitis due to EV; therefore, these techniques should
help to define more precisely the significance of these viruses
in infants with encephalitis (7). However, it is likely that the
frequency of acute encephalitis with EV infection is underes-
timated because it is not usual to perform cranial MRI scans
associated with a PCR assay for EV detection in the CSF of all
infants with acute or subacute onset of general or multifocal
neurological symptoms (8).

This report highlights the role of EV CNS infections as a
potential cause of leukoencephalitis in infants. Moreover, our
findings suggest that the use of RT-PCR techniques for the
detection of viral infection in the CSF may be valuable for the
medical management of infants with leukoencephalitis.
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