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Background and purpose: This case illustrates for the first time the clinical and radiologi-
cal evolution of SARS-CoV-2 meningo-encephalitis.

Methods: A case of a SARS-CoV-2 meningo-encephalitis is reported.

Results: A 65-year-old man with COVID-19 presenting with meningo-encephalitis with-

Brazil out respiratory involvement is described. He had fever, diarrhea and vomiting, followed
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INTRODUCTION

Acute respiratory syndrome is the typical presentation of COVID-
19, but other organs and systems may also be affected [1]. A patient
with COVID-19 presenting with meningo-encephalitis without respi-

ratory involvement is reported.

CASE REPORT

A 65-year-old man with a history of diabetes, coronary artery disease
and hypothyroidism presented with fever, diarrhea and vomiting on
the first day (D1). On D4 acute diplopia, urinary retention and ex-
cessive sleepiness were noticed. He denied headache or respiratory
symptoms. Examination disclosed a somnolent but oriented patient

neurological presentations.

by diplopia, urinary retention and sleepiness. Examination disclosed a convergence stra-
bismus and ataxia. Cerebrospinal fluid (CSF) showed lymphocytic pleocytosis, oligoclonal
bands and increased interleukin 6 level. SARS-CoV-2 was detected in the CSF through
reverse transcriptase polymerase chain reaction, but not in nasopharyngeal, tracheal se-
cretion and rectal samples. Brain magnetic resonance imaging showed lesions on white
matter hemispheres, the body and splenium of the corpus callosum and resembling the
projection of corticospinal tract, remarkably on cerebellar peduncles.

Conclusions: This demonstrates the challenges in diagnosing COVID-19 in patients with

COVID-19, diagnosis, meningo-encephalitis, polymerase chain reaction, SARS-CoV-2

with convergence strabismus, mild ataxia in both arms and brisk deep
tendon reflexes. Brain and chest computed tomography and brain mag-
netic resonance imaging (MRI) were normal. Cerebrospinal fluid (CSF)
showed lymphocytic pleocytosis, oligoclonal bands with the same
pattern observed in serum and a remarkably increased interleukin 6
level (Table 1). SARS-CoV-2 was detected in the CSF through reverse
transcriptase polymerase chain reaction (RT-PCR), but it was not de-
tected in nasopharyngeal (D4 and Dé), tracheal secretion (D13) and
rectal (D19) samples. Investigation was negative for other pathogens
in the CSF (Table 1). The patient received ceftriaxone and acyclovir
for 3 days. On D6, he presented impairment of consciousness and
bilateral Babinski sign. Orotracheal intubation was performed to pro-
tect the airway and mechanical ventilation was initiated.
Electroencephalography showed no epileptic features. High
D-dimer blood levels (6373 ng/ml) and bilateral deep venous
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TABLE 1 Longitudinal cerebral spinal fluid characteristics. The CSF reverse-transcriptase-polymerase-chain-reaction (RT-PCR) for
Herpes simplex virus 1 and 2, Herpes simplex virus, Varicella-Zoster and other viral and bacterial pathogens were negative. (FilmArray®
Meningitis/Encephalitis (ME) Panel-BioMeriuex UK Limited, London, UK, and XGen Multi Neuro 9, Mobius Life Science, Pinhais, Brasil)

Day 4 Day 6 Day 18
Cells (mm?, NR 0-5) 212 176 65
Proteins (mg/L, NR <40) 86 66 67
Lymphocyte (%) 46 72 74
Glucose (mg/dl, NR 40-80) 57 54 63
Lactate (mg/dl, NR 11-19) 32 24 17
Viral and bacterial pathogens Negative Negative Negative
Oligoclonal bands with the same pattern in the serum Not tested Positive Positive
Interleukin-6 (pg/ml, NR < 7) 4506 Not tested 8.45
RT-PCR for SARS-CoV-2 Positive Negative Not tested
Metagenomic Next-generation Sequencing Negative Negative Not tested
IgM for SARS-CoV-2 Negative Negative Negative
IgG for SARS-CoV-2 Negative Negative Negative

Abbreviations: NR, normal range; RT-PCR, reverse transcriptase-polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome

coronavirus 2.

FIGURE 1 (a)Brain magnetic resonance images performed on D16 showing multiple patchy areas of hyperintensity on axial fluid-
attenuated inversion recovery (FLAIR) sequence in both hemispheres, affecting deep and subcortical regions, and remarkably on the body
and splenium of the corpus callosum, on both cerebellar peduncles and resembling the projection of corticospinal tract. (b) Brain magnetic
resonance FLAIR images on D73 showing improvement of the white-matter abnormalities. No diffusion restriction or abnormal gadolinium
enhancement was noted on both MRI exams [Colour figure can be viewed at wileyonlinelibrary.com]

thrombosis (ultrasonography) were present. Brain MRI performed
on D16 showed multiple patchy areas of hyperintensity on the fluid-
attenuated inversion recovery (FLAIR) images on white matter hemi-
spheres, the body and splenium of the corpus callosum and on both
cerebellar peduncles (Figure 1).

The patient improved progressively and was discharged 21 days
after admission with diplopia and urinary retention. CSF samples
collected in the recovery phase (D18) showed mild pleocytosis.

SARS-CoV-2 immunoglobulin M antibodies were detected in serum
on D30. Brain MRI performed on D73 disclosed marked improve-
ment of the lesions. Neurological examination disclosed only mild
cerebellar dysarthria and memory deficit (25 out of 30 in the
Montreal Cognitive Assessment).

Written informed consent was obtained from the patient. The
local ethics committee of the Instituto D’Or de Pesquisa e Ensino
(IDOR) approved the study.
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DISCUSSION

Meningo-encephalitis in the context of COVID-19 may occur
through direct invasion of the brain by the virus [2-4], intracranial
cytokine storm with blood-brain barrier breakdown [5] or autoim-
mune disorders secondary to viral iliness [6,7]. There are few other
reports of patients with confirmed RT-PCR for SARS-CoV-2 in CSF
[3, 8]. In one report, the authors discussed that the observed tem-
poral lobe and hippocampal lesions could be secondary to multiple
epileptic seizures rather than by direct viral invasion [3]. In the other
report, brain MRI was not performed. Our patient did not have sei-
zures and electroencephalography showed no epileptic discharges.
In addition, the lesions described here are analogous to those of zika
virus encephalomyelitis described by our group [9]. In this carefully
studied case, the clinical and radiological evolution of the SARS-
CoV-2 meningo-encephalitis is shown through serial examinations of
brain MRI and inflammatory markers in the CSF.

Most previous reports of SARS-CoV-2-associated meningitis-en-
cephalitis had pulmonary involvement and/or a detectable RT-PCR
of the nasopharynx [3, 5-7]. In this case, no clinical, radiological
or laboratory evidence of respiratory involvement was present.
Diagnosis was challenging since only one out of the two RT-PCRs for
SARS-CoV-2 in CSF was positive and four other RT-PCRs collected
in other samples (nasopharynx, rectal and tracheal secretion) were
negative. Indeed, even in cases of suspected viral invasion of the
central nervous system, the SARS-CoV-2 RNA is rarely detected in
vivo. This can be explained by the very early viral central nervous
system invasion and its clearance before neurological symptoms
occur [10]. Other possible explanations include low levels of viral
RNA, a sequence mismatch between viral template and primers or
probes [11] or absence of virus in the subarachnoid space despite its
presence in selected parenchymal areas [12]. Similarly, in the context
of enterovirus D68 (EV-Dé68) associated acute flaccid myelitis (AFM),
the presence of enterovirus RNA by RT-PCR was demonstrated in
the CSF only in one of 55 children. Detection of intrathecal antibody
synthesis was significantly more sensitive than RT-PCR for the di-
agnosis EV-Dé68-associated AFM [11]. In our patient, evaluation for
SARS-CoV-2 antibodies in the CSF was negative at three different

time points.

CONCLUSION

This case illustrates the clinical and radiological evolution of SARS-
CoV-2 meningo-encephalitis. It also demonstrates the challenges in
diagnosing COVID-19 in patients with predominantly neurological
presentations.
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