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1 | INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2/
COVID-19) first detected in Wuhan, China, in December 2019, is
now a pandemic with over 100 million confirmed cases, as reported
by the World Health Organization.1 Although primary manifestations
involve respiratory and cardiac systems, several studies have shown
neurological features and complications in patients with COVID-19
infection. The reported neurological symptoms include headache and
dizziness followed by encephalopathy and delirium.>"* Neurological
complications include stroke (hemorrhagic and ischemic), Guillain
Barre syndrome, acute transverse myelitis, and acute encephalitis.”>
Central nervous system (CNS) involvement is usually seen with se-
vere cases of COVID-19. We report a unique case of acute cere-
bellitis post-COVID-19 infection with characteristic changes noted

on CSF analysis and imaging.
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Novel coronavirus disease (COVID-19) first described in Wuhan, China in December
2019, has rapidly spread across the world and become a global public health
emergency. Literature on the neurological manifestations of COVID-19 is limited.
We report a 24-year-old male, who presented with vertigo, dysarthria, and brady-
phrenia 3 weeks after being diagnosed with COVID-19 on nasopharyngeal reverse
transcription polymerase chain reaction. The patient was diagnosed with acute
cerebellitis based on magnetic resonance imaging features and showed improve-
ment posttreatment with intravenous methylprednisone for 5 days. The scope of
this article is to highlight the importance of early identification of neurological

symptoms and timely management as the outcomes may be catastrophic.

cerebellitis, COVID-19, SARS-CoV-2

2 | CASE REPORT

A 24-year-old right-handed man presented to the emergency room
with a week-long history of severe headache, dysarthria, vertigo,
myalgias, fevers, vomiting, photophobia, and mild encephalopathy. The
patient had tested positive for COVID-19 (nasopharyngeal reverse
transcription polymerase chain reaction [RT-PCR]) infection 3 weeks
prior to family contact exposure. He did not endorse loss of taste or
smell and did not experience any respiratory symptoms at that time.
Head computed tomography (CT) and intracranial CT angiography
were normal. He was treated symptomatically for headache and dis-
charged home with a follow-up appointment with neurology for
headache evaluation. During this evaluation 2 days later, the patient
denied any complaints of visual disturbances, dysphagia, focal weak-
ness of extremities or paresthesias, neck rigidity, balance issues,

changes in gait or any episodes of seizures. On examination, however,

Abbreviations: Cerebrospinal fluid, CSF; CNS, central nervous system; COVID-19, coronavirus infectious disease-2019; IDSA/ATS, Infectious Diseases Society of America/American Thoracic
Society; IVMP, intravenous methylprednisolone; nCov, novel coronavirus; PNS, peripheral nervous system; RT-PCR, reverse transcription polymerase chain reaction; SARS-CoV-2, severe

acute respiratory distress syndrome coronavirus 2.
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the patient was found to have ataxic dysarthria with moderate
bradyphrenia.

The patient was admitted directly to the hospital and magnetic
resonance imaging (MRI) showed nodular leptomeningeal enhance-
ment along the bilateral cerebellar folia, more pronounced on the left.
T2/FLAIR images demonstrated cortical hyperintensity in the areas of
leptomeningeal enhancement. Restricted diffusion was seen on
diffusion-weighted imaging/apparent diffusion coefficient (DWI/
ADC) secondary to cytotoxic edema in these same areas. Findings
were concerning for cerebellitis (refer to Figure 1). CSF RT-PCR was
negative for SARS-CoV-2. However, CSF analysis demonstrated
pleocytosis (eight nucleated cells) with lymphocytic predominance
92%, protein levels of 68 mg/dl, glucose of 171 mg/dl, and serum
glucose 272 mg/dl. CSF PCR was negative for herpes simplex virus 1
(HSV-1) and HSV-2, cytomegalovirus, enterovirus. Lyme panel was
negative. Cryptococcal antigen was negative. CSF culture showed no
growth. West Nile virus, IgM, and IgG were negative. Varicella-zoster
PCR was again negative. VDRL PCR was negative. Serum and CSF
paraneoplastic as well as the autoimmune panel was negative for
anti-GABA B receptor, anti AMPA, anti-Yo, anti-Hu, anti-Ri, anti-
Purkinje cell cytoplasmic antibody 2, antiglutamic acid decarboxylase,
antimetabotropic glutamate receptor 1 (anti-mGIluR1), anti-CV2, an-
tiparaneoplastic antigen Ma 2 (anti-PNMA2), anti-N-methyl-p-
aspartate receptor, anticontactin-associated protein 2 (anti-CASPR2),
and leucine-rich glioma-inactivated protein 1 (LGl 1). Other in-
vestigations included elevated WBC of 12.1 x 10%/pl, platelet of
518 x 10%/pl, lymphocytes of 3.60x10%/pl, C-reactive protein
(2.2 mg/L), serum ferritin (388 ng/ml), lactate dehydrogenase (404 U/L),
D-dimer (200 ng/ml). Chest X ray and subsequently CT of the chest
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were performed due to COVID-19 diagnosis, which were both
unremarkable.

These findings were compatible with an inflammatory CNS dis-
order and a diagnosis of cerebellitis was made. The patient was in-
itially also started on acyclovir and ceftriaxone for the concern of
bacterial versus viral meningoencephalitis but this was discontinued
once the CSF Gram stain, culture, and HSV panel were unremarkable.

The patient was started on intravenous (IV) methylprednisolone
on January 27, 2021. A total of 5 days of IV Solu-Medrol 1 gram daily
was given. He reported significant improvement in his symptoms fol-
lowing the 2nd day of IV Solu-Medrol and complete resolution of
symptoms at the time of discharge. At a follow-up appointment in the
clinic 2 weeks after discharge, the patient remained symptom-free and
at his cognitive baseline. The patient had nonsevere COVID-19 based
on ATS/IDSA guidelines.® Follow up MRI was not performed at this
time as the patient's symptoms and abnormal physical exam findings
had resolved.

3 | DISCUSSION

Acute cerebellitis is an inflammatory syndrome associated with cere-
bellar swelling and dysfunction, hypothesized to be a result of infection
(most commonly viral) and less commonly after vaccination.” Patients
typically present with acute cerebellar dysfunction (ataxia, nystagmus,
or dysmetria), headache, nausea, and altered consciousness. It is a rare
pathology that has a wide range of clinical presentations. Acute cer-
ebellitis should be suspected in any presentation with symptoms
suggestive of posterior fossa involvement. Although acute cerebellitis

FIGURE 1 MRI Brain axial FLAIR image (A) demonstrates abnormal cortical hyperintensity in the bilateral cerebellar hemispheres diffusely,
left more than right (green arrow). Axial and sagittal T1 postcontrast images (B, C) show cortical and leptomeningeal enhancement involving the
bilateral cerebellar hemispheres (green arrow). DWI demonstrates hyperintensity in the region of parenchymal signal abnormality on FLAIR in
the bilateral cerebellar hemispheres, left more than right (D), with the corresponding hypointensity on ADC consistent with restricted diffusion
secondary to cytotoxic edema (E). SWI images (F) show no evidence of signal dropout to suggest hemorrhage. ADC, apparent diffusion
coefficient; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging; SWI, susceptibility weighted imaging
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cases are more common in children, the diagnosis should also be
suspected in adults in the appropriate clinical setting as with our
case.”*0

Infectious agents associated with acute cerebellitis include viruses
such as varicella-zoster virus, Ebstein-Barr virus, HSV-1, influenza and
respiratory syncytial virus, bacteria including streptococcus pneumo-
niae, borrelia burgdorferi, and salmonella typhi among others.” "%
Autoimmune mechanisms have also been hypothesized due to the
detection of autoimmune antibodies against Purkinje cells.**

A non-contrast head CT is often the first study performed in
patients who present with acute cerebellitis. This is to assess for
other etiologies for the patient's symptoms, such as infarct or he-
morrhage. In the setting of acute cerebellitis, noncontrast head CT is
important to assess for complications secondary to edema including
herniation and hydrocephalus. Early diagnosis and intervention are
essential, as more severe cases with obstructive hydrocephalus may
require decompressive suboccipital craniectomy. Delay can result in
complications such as cerebellar tonsillar herniation and death.

The gold standard for diagnosis is MRI and the findings are cate-
gorized into three main groups which include bi-hemispheric cerebellitis,
hemicerebellitis, and cerebellitis with encephalitic findings.'**>*® The
most common MRI findings include abnormal cortical hyperintensity in
the affected areas of the cerebellum, often bilaterally, on T2/FLAIR-
weighted images. These areas also demonstrate restricted diffusion on
DWI/ADC images secondary to cytotoxic edema. T1 postcontrast images
often show both leptomeningeal enhancement along the cerebellar folia
and enhancement of the cortex in the affected regions. Hemorrhage is
not commonly seen. Cases with severe vasogenic edema may result in
compression of the fourth ventricle and resulting upstream hydro-
cephalus. Brainstem compression may also be present and tonsillar
herniaton.*>*”

The main differential diagnosis of acute cerebellitis is acute infarct or
neoplasm. Acute infarcts will present with restricted diffusion and T2/
FLAIR signal abnormality in the affected areas. Acute cerebellitis may also
present with restricted diffusion. However, leptomeningeal enhancement
along the cerebellar folia is not typical in the setting of infarct and is
usually seen in the setting of cerebellitis and is a helpful distinguishing
factor. In addition, acute infarcts will conform to the involved vascular
territories. However, FLAIR signal abnormality can become more pro-
nounced in the setting of larger infarcts with subsequent development of
vasogenic edema which can mimic cerebellitis.'>*>*® |n the rare chance
of uncertain cases, interval follow-up is recommended.

A neoplasm can usually be differentiated from cerebellitis on the
initial MRI. A mass in the posterior fossa will present as a well-defined
lesion typically with surrounding edema. Mass effect is not a differ-
entiating factor as this can occur with both disease processes. If
cerebellitis is complicated by hemorrhage, as in the case of the very
rare pseudotumor cerebellitis with hemorrhage,*® interval follow-up
should be performed to assess for expected evolution and to exclude
an underlying mass lesion. Other lesions in the cerebellum such as
Lhermitte Duclos (dysplastic cerebellar gangliocytoma,) can typically
be differentiated from acute cerebellitis as there is usually no re-
stricted diffusion or enhancement in the former.*’

An altered level of consciousness due to brainstem compression
resulting from cerebellar inflammation can mask the initial manifes-
tations of cerebellar involvement. Patients can present with symp-
toms of raised intracranial pressure (RICP) including autonomic
dysfunction and coma. This kind of presentation is known as fulmi-
nant acute cerebellitis and should be considered as a differential in
patients presenting with symptoms of RICP of sudden onset as it is
associated with severe irreversible sequelae and death.?°

There are several mechanisms by which Coronavirus can involve
the nervous tissue and these include direct invasion, hypoxia, via
ACE2, and autoimmunity.>* Previous studies have shown neurotropic
characteristics in the SARS-CoV virus. Gu et al. examined autopsies of
individuals affected with SARS and found viral particles and genomic
sequences in nervous tissue. Similarly, Lu et al. concluded that SARS-
CoV-2 had a genomic similarity of 79% and homogenous receptor
binding structure as compared to that of SARS-CoV.?>?%

In our brief literature review, we reviewed cases of cerebellitis in
patients of COVID-19. Fadakar et al.?* reported a 47-year-old man
who developed progressive vertigo, ataxia, and headache 10 days
after presenting with viral symptoms. This patient had non-severe
COVID-19 based on ATS/IDSA guidelines.® Examination revealed an
ataxic gait and mild dysarthria. Brain MRI showed hyperintensities on
FLAIR sequence within the bilateral cerebellar hemispheres as well as
within the vermis with cortical and meningeal enhancement of the
cerebellum on postcontrast imaging. Nasopharyngeal and CSF
RT-PCR were positive for SARS-CoV-2. CSF showed mild pleocytosis
10/mm? with 80% lymphocyte, normal glucose, elevated protein
58 mg/dl. PCR was negative for other viruses and the paraneoplastic
and autoimmune panels were unremarkable. CT chest showed no
consolidation. The patient showed improvement in vertigo and ataxia
after treatment with an antiviral(lopinavir/ritonavir) for 14 days.

Poviow et al. reported a 30-year-old man who presented with
stroke-like symptoms, acute onset of nausea, vomiting, slurred speech,
and difficulty with walking due to issues with balance along with the viral
respiratory symptoms. He tested positive for COVID-19 (nasopharyngeal
RT-PCR, CSF RT-PCR was not performed) and was categorized under the
non-severe category according to the ATS/IDSA classification.’ On ex-
amination, the patient had dysarthria, incoordination, imbalance, and
trouble reaching for items. Contrast-enhanced MRI brain was un-
remarkable. CSF showed pleocytosis 7/mm® with lymphocytic pre-
dominance, normal protein, and was negative for other viruses.”> This

12,15

patient did not fulfill strict criteria for cerebellitis and the diagnosis

was made based on the clinical presentation.

4 | CONCLUSION

We illustrate a rare case of post-COVID-19 related acute cerebellitis.
This case highlights the importance of maintaining a high clinical
suspicion in the appropriate patient population (children and/or those
with recent viral illness or vaccination) given that our patient was
evaluated multiple times before making a diagnosis. Prompt diagnosis
with MRI and early treatment with corticosteroids may reduce the
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morbidity and mortality associated with cerebellitis. Acute cerebellitis
is a rare condition, which despite its unique clinical presentation and
radiological findings, is considered a part of acute postinfectious
cerebellar ataxia. It can also have a fulminant course, which can result

in permanent irreversible damage or even death.
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