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Acute cerebellitis requiring posterior fossa decompression
after COVID-19 vaccination in an ocrelizumab-treated patient

with multiple sclerosis
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Introduction

Vaccination against COVID-19 is highly recommended
for patients with multiple sclerosis (MS), especially those
treated with anti-B-cell therapies [1]. The incidence of neu-
rological complications of COVID-19 vaccines in the gen-
eral population seems to be comparable with other vaccines
(e.g., against influenza...) [2, 3]. However, little is known
about the possible specific adverse events of COVID-19 vac-
cines in patients with autoimmune diseases such as MS and/
or in subjects using immune therapies.

We report a case of an ocrelizumab-treated female MS
patient, who suffered a fulminant cerebellitis after the first
dose of COVID-19 vaccine.

Case report

A 39-year-old female with a history of MS from the age
of 22 was initially treated for MS with IFN-1b from 2005
to 2011. Despite treatment, she suffered several relapses.
In 2011, natalizumab therapy was recommended; however,
the patient stopped the treatment until April 2013, when
she gave birth to a healthy daughter. After giving birth, she
suffered a psychotic episode, requiring psychiatric in-patient
care, leading to full recovery. In February 2014, natalizumab
treatment was commenced. She received 65 infusions, of
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which the last 15 were administered at the extended dos-
ing interval of 6 weeks. In November 2019, the patient was
switched to ocrelizumab due to high anti-JCV antibody
index (3.54), followed by two infusions, last one being
administered in February 2021. During this time, her MS
remained stable. She received her first dose of COVID-19
vaccine (BNT162b2 vaccine) on June 10th, 2021.

The patient presented on June 27th, 2021, with a
2-day history of fatigue and weakness followed by fever
(3940 °C). At that time, she was treated with lamotrigine,
venlafaxine, and depot-olanzapine. Neurological examina-
tion revealed no new neurological deficits beside her pre-
viously known MS disability (EDSS 3.0). Urinalysis and
chest X-ray were normal and SARS-CoV-2 infection was
excluded.

In the following 2 days, her consciousness deteriorated
to sopor. Brain CT scan showed no abnormalities. Blood
tests were insignificant (mild leukocytosis (13.2x 10° cells/
mL), mild CRP elevation (26.4 mmol/L), and normal proc-
alcitonin levels).

She was transferred to the intensive care unit (ICU).
CSF examination, performed on June 30th, showed lym-
phocytic pleocytosis (Leu 22, Lym 21, 20 RBC due to
mildly traumatic lumbar puncture, no xantochromia),
mildly elevated proteins (0.64 g/L), and normal glucose
level. In addition to the previously known brain and cervi-
cal spine MS lesions, slight T2/FLAIR hyperintensities of
the cerebellar cortex were observed. Extensive workup to
exclude infectious diseases was performed and no patho-
gen was identified. Empirical treatment with ceftriaxone,
ampicillin, and acyclovir was started. Despite this, her
consciousness deteriorated to coma, requiring artificial
ventilation. Follow-up CT scan showed diffuse cytotoxic
oedema of cerebellum with compression of the structures
of the posterior fossa and hydrocephalus mandating exter-
nal ventricular drainage. Short-term dexamethasone treat-
ment was instituted. On July 4th, the brain MRI showed
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diffuse cytotoxic oedema of cerebellar cortex with restric-
tion of diffusion and leptomeningeal contrast enhancement
of cerebellar foliae. Brainstem and cerebellar white matter
were not affected (Fig. 1A). Treatment with corticosteroids
was started; however, on July 6th posterior fossa decom-
pression was necessary due to ascendant herniation. Exten-
sive and repeated microbiological and immunological tests
(CSF culture; CSF eubacterial PCR; CSF PCR for neuro-
tropic viruses, hepatitis E virus Listeria, Mycoplasma and
Chlamydia; CSF and serum paraneoplastic antibodies and
antibodies against surface neuronal antigens; Lyme disease
serology; Central European Tick-Borne Encephalitis serol-
ogy; nasopharyngeal swab with respiratory viruses PCR
panel) revealed no possible etiological pathogen.

During 30 days of ICU treatment, she suffered several
infections and developed critical illness myopathy. She
remained severely disabled (EDSS 9.5) with tetraplegia,
marked postural instability, and severe dysphagia, requir-
ing a gastrostomy. Follow-up MRI showed marked cerebel-
lar atrophy and numerous new MS lesions at various brain
locations (Fig. 1B). Treatment with ocrelizumab was not
continued, and to control the MS disease activity, she was

Fig. 1 A Slight T2/FLAIR
hyperintensities of the cerebel-
lar cortex; B diffuse cytotoxic
oedema of cerebellar cortex
with restriction of diffusion
(right image) sparing deep
white matter and brainstem; C
marked cerebellar atrophy
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switched to cladribine. After several aspiration pneumonias,
the patient died 6 months after the beginning of disease.

Discussion

Acute cerebellitis is rare in adults. Most reports come from
pediatric population, and it is considered to be either of
infectious or postinfectious etiology. In adults, only a few
reports exist. Recently, Van Samkar et al. report a similar
case to ours: a 37-year-old female with diffuse cerebelli-
tis, possibly related to a recent EBV and/or CMV infection.
The patient recovered fully after a combination of ceftri-
axone and acyclovir, combined with dexamethasone. In
the review of 35 adult patients with acute cerebellitis, they
found 34% of the cases to be of unknown etiology, while
11% were medication-induced, 9% paraneoplastic, and 6%
para-infectious. Twenty-six percent of these cases evolved
into hydrocephalus and mean CSF leukocyte count was 104
/ml (range 0-797). The patients fully recovered in 53% of
the cases and in only 19% cerebellar atrophy was observed
at follow-up [4].
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Our case differs from the reported cases in several
aspects. It was a fulminant and treatment-resistant cerebelli-
tis exhibiting diffuse, rather than focal (as in most published
cases) cerebellar involvement, primarily limited to the cer-
ebellar cortex. This raised a suspicion of toxic cerebellitis;
however, no such agents were identified.

There are no reports of cerebellitis following COVID-19
vaccination. Additionally, we found no cases of acute cer-
ebellitis as a possible adverse event of anti-CD20 treatment.

In our case, two factors should be considered. Firstly, the
temporal relation of cerebellitis to COVID-19 vaccination
suggests possible causality. On the other hand, the possible
contribution of ocrelizumab treatment cannot be excluded.
At the time of the cerebellitis, our patient’s CD19/20 lym-
phocyte counts were still zero. This could cause some level
of immune dysregulation since B-lymphocytes are known
to exert a regulatory role on other immune cells, especially
T-lymphocytes. Cases of immune dysregulations after
anti-CD20 treatment have been previously described (e.g.,
exacerbation of psoriasis) [5]. The very uniform and diffuse
cerebellitis with lymphocytic pleocytosis and unidentified
pathogen indicates an immune-mediated process against
an antigen, very specific for cerebellar cortex. There have
been reports of acute cerebellitis related to SARS-CoV-2
infection [6] which could, in addition to our case, indicate
an existence of an antigen (on the virus itself or on the vac-
cine-generated S-protein) triggering the immune-mediated
cerebellitis.

In conclusion, the presented case suggests possible rela-
tionship between the COVID-19 vaccination and acute
cerebellitis.
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