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Abstract

Objective—To describe clinical, MRI and cerebrospinal fluid (CSF) features of a varicella zoster
virus (VZV) related meningo-encephalo-myelitis (MEM) without rash in an immunocompetent
female.

Patient—An 85 year old immunocompetent woman with mild hyperthermia and acute, severe
MEM.

Intervention—Serum antibodies and CSF PCR were searched for several viruses. Brain and spinal
cord MRI were performed. Immunological profile.

Treatments—i.v. acyclovir 30 mg/kg/day; i.v. 6-MP 125 mg/day.

Results—Marked CSF lymphomonocytic pleocytosis, blood-brain-barrier damage, and PCR
detection of 3.05 X 10 6 copies of VZV DNA. MRI revealed lesions of the meninges, brain and spinal
cord. No evidence of immunosuppression.
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Conclusion—We highlight the importance of considering the possibility of VZV related MEM,
even in immunocompetent patients. We also provide a MRI description of VZV related multifocal
myelitis, not previously available. As supported by other reports, we underline the necessity of a
prompt therapeutic intervention in this life-threatening condition
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Introduction

Varicella-zoster virus (VZV) is known to be responsible for a broad spectrum of neurological
diseases, ranging from the most common complication of zoster, namely post-herpetic
neuralgia, to forms of neuritis, encephalitis, myelitis, ventriculitis and meningitis (1,2). The
immune setting of the patient affects the target, the spreading pathways and the clinical
presentation of VZV-related CNS complications. Immunocompetent patients usually present
with rash, possibly followed by satellite focal large vessel vasculitis. In contrast,
immunocompromised subjects may show diffuse multifocal small vessel vasculitis due to
hematogenous spread, and usually do not exhibit cutaneous manifestations (3). Simultaneous
involvement of brain, spine and meninges in response to VZV reactivation is rare in general,
and exceptional on a background of immunocompetence (2,4).

Since 1997, we have been conducting a prospective study of infectious and post-infectious
encephalomyelitis, with an extensive PCR analysis for viral genomes in CSF (5). One of the
92 immunocompetent patients showed MRI and laboratory findings consistent with a form of
small-vessel vasculitis, fulfilling criteria for VZV MEM, and is the subject of this report.

Case Report

An 85-year-old, previously healthy woman presented with a subacute onset of headache, mild
hyperthermia, confusion and seizures. She was admitted to an outside hospital where she
underwent a brain CT, without relevant findings. The neurological examination showed altered
consciousness, aphasia, monolateral facial palsy and a severe paraparesis of the lower limbs.
Routine hematochemical tests were normal except for moderate leukocytosis (22.000/mm3)
with relative neutrophilia (74%). Limpid, high pressure CSF showed lymphocytic pleocytosis
(700 cells/fmmc, n.v. <2), elevated proteins (990 mg/dl) and severe blood brain barrier
breakdown. Valproate was started (300 mg twice a day). An HIV screen was negative, and a
neoplastic marker panel (CEA, Ca 19.9, Ca 125, Ca 15.3, alfa-fetoprotein, beta2-
microglobulin) and lymphocytic profile were both within normal limits. No other causes of
immunological impairment were found. Chest X-ray was normal. One week after the onset of
the symptoms, she was admitted to the Department of Infectious Diseases of Fondazione
IRCCS Policlinico “San Matteo”; she presented comatose, with neck stiffness, myoclonic jerks
and flaccid tetraplegia. Brain and spine MRI (see figs. 1a, b, ¢) showed multiple small T2
weighted hyperintense lesions and a marked and diffuse thickening of the meninges was
observed with contrast enhancement at every level of the CNS. The patient also underwent
another spinal tap in which CSF was hemorrhagic, showing marked pleocytosis (300 cells/
mmc: 92.8% lymphomonocytoid elements, 6.8% granulocytic elements) and
hyperproteinorrachia (953 mg/dl). Real Time PCR analysis (6) was performed on CSF,
searching for an extensive panel of viruses (CMV, EBV, JCV, VZV, HSV 1,2,6) (Marchioni
et al, Neurol. 2005). Here, 3.05 x 10° copies/ml of VZV-DNA were found. Intravenous (i.v.)
acyclovir 10 mg/kg/day divided g8h and i.v. steroid (6-methylprednisolone 125 mg/day) were
started. Two weeks later the patient died for systemic complications, after a partial neurological
improvement.
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Comments

This is, to our knowledge, the first case in the literature describing a probable VZV small vessel
vasculitis in an immunocompetent patient with MRI evidence of concurrent involvement of
meninges, brain and spine. Unfortunately we do not have autopsy confirmation, but a form of
small-vessel vasculopathy could be reasonably hypothesized, given the clinical presentation
and the strongly suggestive MRI (i.e. subacute onset and multifocal lesions located in typical
sites). Differential diagnosis should take into account other causes of vasculitis. Primary
angiitis of the CNS and systemic arteritis could present a similar clinical and MRI patterns
(7), but the detection of a marked CSF VZV viral load and the lack of specific auto-antibodies
make this hypothesis improbable. Post infectious Acute Disseminated Encephalomyelitis
(ADEM) can follow systemic VZV infections, but only occasionally can be induced by direct
CNS VZV infection. It is characterized by a different clinical, CSF and MRI pattern. ADEM
generally occurs after a florid infection, with CSF abnormalities consisting of mild to moderate
pleocytosis and blood barrier damage and, finally, brain and spine MRI lesions, located in the
deep white matter and in the basal ganglia. Moreover, in ADEM, meninges and cortex are
usually spared. This is contrary to what we observed in our case. According to available data
VZV small vessel vasculitis was not preceded by zoster. Convincing findings (HIV not
detectable, no evidence of solid or hematological neoplasms, normal immunological profile),
led us to consider this patient as immunocompetent, even though this form of infection is
generally considered to exclusively affect immunocompromised patients. This atypical setting
could justify the delay in performing appropriate investigations and in starting the antiviral
treatment, thereby reducing the possibility of survival. The pathogenetic mechanism could be
the reactivation of the virus within the trigeminal ganglion, followed by meningeal
dissemination, which could explain violent headache as the initial symptom. A subsequent
hematogeneous invasion could lead to diffuse, multifocal brain and spinal cord involvement,
probably facilitated by a physiological, age-related lack of immune defences. Being elderly by
itself is usually considered a risk factor for zoster, but no data are known about the role of this
factor in small vessel VZV related complications (8). The majority of VZV vasculopathies is
sustained by large vessel vasculitis, characterized by acute onset of focal deficits with
congruent brain or spine MRI findings of focal ischemia. Instead, small vessel vasculopathy
involves intraparenchymal arterioles producing multifocal lesions at the grey-white matter
junction and in the deep white matter (2). Histopathologically, this vasculopathy is
characterized by various degrees of CNS damage, ranging from demyelination to necrosis
(9). In the literature there are few reports of VZV encephalo-myelitis (table); only two of them
were in immunocompetent patients (10,11), with one undergoing brain MRI, while the other
had only a brain CT, both of which demonstrated normal results. According to our observation
we can affirm that the MRI pattern of VZV small vessel myelitis is characterized by multifocal,
monometameric, disseminated lesions with meningeal enhancement. However, to date,
analogous MRI reports are lacking in the literature, so we can assume as a reference only
pathological data (2). Kleinschmidt-DeMasters et al describes two reports affected,
respectively, by mixed large and small vessel myelopathy and small vessel myelopathy,
presenting multimetameric continuous lesions mainly involving grey matter. Both necrosis and
inflammation have been observed. Until now VZV myelitis has been described as monofocal
lesions, succeeding a zoster at the corresponding dermatome (12). In this severe, life-
threatening clinical setting, we would like to highlight the importance of taking into account
also uncommon neurological complications of VZV reactivation, regardless of the apparent
immune state of the patient, as early treatment could significantly improve the prognosis.
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Fig 1.

Fig la: axial T2-weighted image: multiple bilateral hyperintense lesions (arrows), located at
the right superior temporal gyrus, in the left paramedian parieto-occipital cortex and in the left
external capsula

Fig 1b: coronal T1-weighted image post gadolinium injection: diffuse supra- and infratentorial
contrast enhancement of meninges

Fig 1c: sagittal T2-weighted image: multiple cervico-dorsal hyperintense lesions (arrows),
principally located in the anterior portion of the spine
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