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Abstract

Introduction. The COVID-19 pandemic has brought attention to neurological complications, including cerebellitis, char-
acterized by inflammation of the cerebellum. Despite its rare occurrence, cerebellitis has been associated with COVID-19
infection, albeit the pathogenic mechanisms remain unclear. Case report. We present the case of a 22-year-old male with
acute onset ataxia and dysarthria during a SARS-CoV-2 infection. Diagnostic evaluations ruled out other causes, confirm-
ing cerebellitis. Treatment included steroid therapy, vitamin supplementation, physiotherapy, and intravenous immuno-
globulins. Rehabilitation focused on enhancing balance, coordination, and daily activities. The patient showed significant
improvement in functional abilities, with increased autonomy in daily activities and improved ambulation. Despite per-
sistent mild symptoms, the multidisciplinary rehabilitation approach led to remarkable progress. Conclusions. This case
underscores the importance of recognizing and managing neurological complications, such as cerebellitis, in COVID-19
patients. A comprehensive approach combining medical treatment and rehabilitation is essential for optimizing outcomes.
Further research is needed to elucidate the pathogenesis and optimal management strategies for such complications.
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Introduction

From the beginning of the COVID-19 pandemic, caused by
the SARS-CoV-2 virus, evidence has emerged suggesting a
wide range of clinical manifestations, beyond the primary
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respiratory symptoms [1]. Among the neurological com-
plications, although rare, cerebellitis has recently gained
attention due to its potential association with COVID-19
infection [1, 2]. Cerebellitis, an inflammation of the cer-
ebellum a brain structure essential for coordination, bal-
ance, and motor control remains relatively undefined in the
context of COVID-19, with reported prevalence ranging
from 0.1-0.5% [3]. Neurological symptoms of cerebellitis
include ataxia (coordination difficulties), dysmetria (inabil-
ity to judge distance or force accurately), tremors, and nys-
tagmus (involuntary eye movements) [4—8]. The pathogenic
mechanisms underlying the association between COVID-19
and cerebellitis are not entirely clear. Hypotheses include
direct inflammation, where the SARS-CoV-2 virus might
directly infect the cerebellum, causing inflammation and
neuronal damage; an aberrant immune response to the virus,
potentially harming cerebellar tissue; and thrombotic micro-
angiopathy, as COVID-19 is associated with an increased
risk of thrombosis, which could affect cerebral vessels and
lead to cerebellar damage [9]. Evidence linking COVID-19
and cerebellitis primarily comes from case reports and small
case series. Nonetheless, some observational studies have
identified a statistically significant association between the
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two conditions. Prompt recognition of cerebellitis in patients
with COVID-19 is crucial for appropriate management and
prognosis. Brain MRI is the diagnostic tool of choice [10].
The treatment strategy focuses mainly on anti-inflammatory
and supportive therapy. While the link between COVID-19
and cerebellitis requires further investigation for a complete
understanding, the growing body of evidence suggests a
possible connection between the two conditions. Early iden-
tification and management of cerebellitis can enhance the
clinical outcomes for patients affected by COVID-19. The
connection between COVID-19 and cerebellitis, although
rare, is an important area of research with implications for
diagnosing, treating, and prognosticating in COVID-19
patients [11]. Future studies should aim at epidemiological
and clinical investigations to more accurately determine the
incidence, pathogenic mechanisms, and treatment options
for this uncommon complication.

Case Presentations

A 22-year-old male patient, non-athletic, with a history of
metabolic dyslipidemia, obesity, hyperhomocysteinemia,
learning disabilities, cognitive impairment, short stature,
subclinical hypothyroidism, keratosis pilaris, and recurrent
respiratory infections in childhood. The patient, previously
unvaccinated against SARS-CoV-2, initially presented with
non-respiratory symptoms including diarrhea, malaise, and
headache starting on December 30, 2021. These symptoms
were soon followed by neurological manifestations. By the
morning of January 1, 2022, the patient experienced a low-
grade fever (37.1 °C), significant alteration in speech, and
marked instability in maintaining an upright posture, with
a tendency to deviate to the left side and limb weakness,
presented to the Emergency Department on January 1, 2022,
with:

Difficulty maintaining an upright position.

Postural instability and lower limb weakness.
Dysarthria.

Trunk instability with a tendency to lean to the left.
Low-grade fever.

General malaise.

Headache.

Diarrheal stools.

Diagnostic tests, including brain CT (Fig. 1) and CT angi-
ography, brain MRI and MR angiography, lumbar puncture,
two brain MRIs (Figs. 1, 2 and 3), and neurophysiological
study, ruled out vascular malformations, infections, and
other acute inflammatory processes. A nasopharyngeal swab
for Sars-CoV-2 was positive. Upon admission, the patient
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underwent a lumbar puncture to obtain cerebrospinal fluid
(CSF) for diagnostic analysis. Approximately 8-9 cc of CSF
was extracted without complication. The fluid was clear, and
initial laboratory results indicated normal chemical-physi-
cal properties. The specific results of the cerebrospinal fluid
(CSF) analysis were as follows: cell count 2/ul. (normal
value: <5/uL), protein 35 mg/dL (normal value: 15—45 mg/
dL), glucose 65 mg/dL (normal value: 40-70 mg/dL) with
concurrent plasma glucose of 90 mg/dL. These results
indicate a non-infectious etiology. Microbiological assays,
including PCR for SARS-CoV-2 and a comprehensive panel
for common neurotropic viruses, returned negative results.
Tests for antibodies targeting principal intracellular and sur-
face antigens were also negative. Investigations for the pres-
ence of Treponema Pallidum DNA were in progress at the
time of report preparation.

The absence of pleocytosis, normal protein levels, and
glucose in line with serum glucose—commonly assessed
in CSF analyses—were indicative of a non-infectious etiol-
ogy. The CSF profile, along with the absence of detectable
pathogens, suggested that the cerebellar symptoms were not
due to an active infection but possibly to an autoimmune/
inflammatory response, potentially triggered by the recent
SARS-CoV-2 infection.

The patient was admitted to the Stroke Unit and diag-
nosed with acute cerebellitis of probable autoimmune ori-
gin (under investigation). Initial treatment included steroid
therapy, vitamin supplementation (vitamins E and B), and
physical therapy (PT). Subsequently, intravenous immu-
noglobulins (IVIG) were administered. Several specific
antibodies for cerebellitis were tested, including antibodies
against major intracellular and surface antigens, all of which
were negative. Specifically, no antibodies against glutamate
and glutamic acid decarboxylase (GAD) were found.

The patient showed clinical stabilization, Sars-CoV-2
swabs turned negative, and he was transferred to the Reha-
bilitation Medicine department for ongoing rehabilitative
treatment.

Clinical Findings

The clinical findings for the 22-year-old patient present-
ing with acute ataxia and dysarthria amid a SARS-CoV-2
infection (Omicron variant) suggest a likely parainfectious
cerebellitis. Initially, the patient faced difficulties maintain-
ing an upright stance, postural instability, lower limb weak-
ness, dysarthria, and a tendency for trunk instability leaning
to the left, accompanied by low-grade fever, general mal-
aise, headache, and diarrheal stools. Diagnostic procedures,
including brain CT and MRI scans, lumbar puncture, and
neurophysiological studies, ruled out vascular malforma-
tions, infections, and other acute inflammatory processes,
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Fig. 1 Computed Tomography
(TC) Brain

with a positive nasopharyngeal swab for SARS-CoV-2.
The treatment approach involved steroid therapy, vitamin
supplementation, and physiotherapy [12—-14], followed by
intravenous immunoglobulins, leading to clinical stabiliza-
tion and negative SARS-CoV-2 tests. The patient was then
transferred to a rehabilitation medicine department for inten-
sive rehabilitative treatment, focusing on regaining auton-
omy in standing, improving static and dynamic balance,
walking autonomy, and activities of daily living (ADL).
At discharge, significant improvements were noted in daily
activities and walking without aids, although a slight ataxic
tremor in the right hand during fine manual tasks persisted.
The patient’s rehabilitation included exercises for dynamic
balance improvement at home.

Coronal and Axial FLAIR MRI images demonstrate cer-
ebellar alterations with a severity score [3] of 3, reflecting
bilateral cerebellar gray matter involvement without defini-
tive evidence of white matter alteration or contrast enhance-
ment, and no complications observed.

Timeline

January 1, 2022 The patient presents to the Emergency
Department and is admitted to the Stroke Unit.

January 13,2022 Treatment with steroid therapy and phys-
iotherapy (FKT) begins; transfer to the Gastro COVID
Medicine department; initiation of intravenous immuno-
globulin (IVIG) administration.

January 18, 2022 Nasopharyngeal swabs for Sars-Cov2
turn negative.

February 9, 2022 The patient is transferred to the Rehabili-
tation Medicine department to continue intensive rehabilita-

tive treatment.

March 1, 2022 The patient is discharged with significant
improvements in walking and daily activities, despite a
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Fig. 2 Magnetic Resonancelim-
aging (RMN) Brain

Fig.3 Sequences FLAIR
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persistent slight ataxic tremor in the right hand during fine
manual tasks.

Diagnostic Assessment

The Functional Diagnostic Evaluation focuses on the func-
tional-rehabilitative aspect for a 22-year-old male patient,
assessed on March 1, 2023, diagnosed with acute onset
ataxia and dysarthria during a SARS-CoV-2 infection, sug-
gesting probable parainfectious cerebellitis. The evaluation
aimed to assess the patient’s functional abilities and limita-
tions resulting from ataxia and dysarthria, establishing func-
tional rehabilitative goals. Significant improvements were
observed in Activities of Daily Living (ADL), with the
Modified Barthel Index (MBI) increasing from 65/100 to
91/100, indicating a shift from partial autonomy to auton-
omy. Challenges remained in dressing, feeding (swallowing
difficulties), mobility (transfers, walking), personal hygiene,
and household management, with prior dependency on a
walker, now resolved. The evaluation also noted improved
static and dynamic balance, slightly compromised coordina-
tion (right hand ataxic tremor), mild cognitive impairment
in memory and phonemic fluency, and persisting mild artic-
ulatory deficit despite improved dysarthria. The rehabilita-
tive goals focus on further improving dynamic balance, fine
motor coordination, walking efficiency and safety, commu-
nication abilities, and daily living strategies, with long-term
objectives of maintaining ADL autonomy and enhancing
social participation and quality of life. The intervention plan
includes occupational therapy for dysarthria, ADL training,
compensatory strategies for motor difficulties, and phys-
iotherapy for balance and coordination exercises, with a
good functional prognosis considering the patient’s age and
observed improvements.

Therapeutic Intervention

The therapeutic strategy for the patient, was multi-faceted,
addressing both presumed autoimmune responses and the
underlying metabolic syndrome that had been part of the
patient’s complex medical history.

The central component of the immunomodulatory treat-
ment was steroid therapy. Initially, a high-dose steroid
regimen was administered intravenously, beginning with
a bolus of prednisone at a dose reflective of the patient’s
severity of symptoms and clinical judgment. Following the
acute phase, the patient was transitioned to an oral taper-
ing course. The exact dosages were as follows: 50 mg of
Deltacortene, starting with two tablets at 8 AM, reducing
to one tablet at 8 AM after a week, and then half a tablet in
the morning until cessation at the end of the tapering period.

Concomitantly, to address the patient’s known metabolic
derangements and provide supportive care, a cocktail of
vitamin supplements was introduced. This included vita-
min E and the B-complex vitamins, specifically, Benadon
(pyridoxine) to potentially mitigate neurotoxicity and sup-
port nerve health, and Folina (folate) to counter the patient’s
hyperhomocysteinemia. Neuraben (thiamine) was pre-
scribed to support neurological function.

Additional pharmacotherapy included anticoagulant pro-
phylaxis with Inhixa (enoxaparin) to mitigate the height-
ened risk of thrombotic events in the context of COVID-19
and the patient’s immobility. The patient also received Lan-
soprazole to guard against potential steroid-induced gastric
irritation.

The patient’s clinical status remained stable throughout
the treatment course. Although improvement in ataxia and
dysarthria was noted, it was not profound, prompting con-
sideration for more aggressive immunomodulatory therapy,
such as intravenous immunoglobulin (IVIG), pending the
results of monoclonal antibody therapy for SARS-CoV-2.

The Patient’s Treatment Regimen

was comprehensive and designed to manage both the acute
neurological symptoms and the patient’s underlying meta-
bolic condition. The steroid therapy began with an intrave-
nous corticosteroid treatment, followed by a tapering oral
regimen. The oral steroid course consisted of Lansoprazole
30 mg once daily before breakfast to protect the gastric
mucosa during steroid treatment, Deltacortene (prednisone)
25 mg starting with two tablets daily in the morning, which
was then tapered down as per the schedule, and support-
ing medications including Vitamin E, Neuraben (thiamine),
Benadon (pyridoxine), and Folina (folic acid) for neu-
rological support and to manage metabolic issues. Inhixa
(enoxaparin) was administered subcutaneously for throm-
boprophylaxis, and isotonic saline solution was provided
intravenously twice daily. These medications aimed to
reduce inflammation and support the patient’s neurological
function while also addressing metabolic derangements and
preventing potential complications related to both the dis-
ease process and the treatment. The response to this regimen
was continuously monitored with considerations for adjust-
ing the treatment based on the patient’s evolving clinical
status and additional laboratory findings.

The patient underwent a structured rehabilitation pro-
gram tailored to address the specific impairments caused
by post-COVID cerebellitis. This comprehensive approach
included:

e Intensive Physiotherapy: Focused on enhancing bal-
ance and coordination through specialized exercises and
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innovative technologies like virtual reality, which simu-
lated real-life scenarios for improved walking safety and
efficiency.

e Occupational Therapy: Aimed at boosting independence
in daily activities, utilizing adaptive tools and environ-
mental modifications to ease the transition back into
home and work life.

e Speech Therapy: Targeted dysarthria improvement with
exercises designed to enhance oral muscle control and
speech clarity, alongside strategies to bolster effective
communication.

e Cognitive Rehabilitation: Addressed potential memory
and attention deficits with cognitive stimulation exercis-
es and compensatory strategies, tailored to the patient’s
specific cognitive challenges.

e Psychological Support: Provided to help the patient
navigate the emotional challenges associated with their
condition and recovery process, focusing on managing
anxiety, depression, or stress effectively.

This personalized and adaptive rehabilitation plan played a
pivotal role in the patient’s recovery, significantly improv-
ing their quality of life and facilitating a return to daily and
social activities.

The patient’s rehabilitation program was intensified to
include treatments twice daily, focusing on each aspect
of their recovery plan. This rigorous schedule allowed for
more consistent engagement in physiotherapy, occupational
therapy, speech therapy, and cognitive exercises, ensuring
a more continuous and impactful rehabilitation process.
The twice-daily sessions facilitated a faster progression
in regaining balance, coordination, independence in daily
activities, speech clarity, and cognitive functions, signifi-
cantly contributing to the patient’s overall improvement and
return to normalcy.

Follow-up and Outcomes

Upon admission for rehabilitation, the patient exhibited
significant ataxia and dysarthria. Functional assessments
revealed a Modified Barthel Index (MBI) [15] of 65/100,
indicating partial autonomy in daily activities, and a Func-
tional Ambulation Classification (FAC) [16] score of 2/5,
reflecting considerable assistance needed for walking. The
Trunk Control Test scored [17] 100/100, suggesting good
seated trunk control, yet mobility was severely impacted by
ataxia, particularly on the right side.

The rehabilitation program aimed to restore autonomy
in standing (orthostasis), enhance both static and dynamic
balance, regain walking independence, and improve ADL
performance. Techniques included prolonged standing
exercises, balance exercises with varying base support,
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and reduced assistance during ambulation, alongside ADL
training and endurance retraining using technological gym
equipment.

By discharge, the patient demonstrated remarkable
improvement: the MBI improved to 91/100, indicating
increased independence in daily activities. The Unified Bal-
ance Scale score rose to 70%, significantly reducing fall
risk to 14+ 5%. The FAC score improved to 4/5, allowing
for near-independent walking over long distances, though
fatigue revealed an extensor pattern in the right lower limb.
A slight ataxic tremor in the right hand was noted during
fine motor tasks, with a Time Up and Go (TUG) test further
quantifying mobility enhancement. The patient was trained
to perform home exercises to continue improving dynamic
balance.

Patient Compliance The patient demonstrated excellent
compliance with the prescribed rehabilitation program,
which was crucial for the significant improvements observed
in their condition. This adherence to the twice-daily therapy
sessions across the various disciplines of physiotherapy,
occupational therapy, and speech therapy facilitated marked
progress in motor and speech capabilities. The dedication
to following the therapeutic interventions, including home
exercises for dynamic balance improvement, played a piv-
otal role in the patient’s recovery journey from post-COVID
cerebellitis.

Discussion

The presented case report highlights a rare yet significant
neurological complication associated with COVID-19
infection: cerebellitis. Cerebellitis, characterized by inflam-
mation of the cerebellum, can lead to various neurological
symptoms, including ataxia, dysarthria, and postural insta-
bility, as observed in the patient described [ 10]. The associa-
tion between COVID-19 and cerebellitis remains relatively
undefined, with limited evidence available primarily from
case reports and small case series [2, 10, 18]. However,
the growing recognition of neurological manifestations in
COVID-19 patients underscores the importance of under-
standing and managing such complications effectively.

In this case, the patient presented with acute onset ataxia
and dysarthria amid a SARS-CoV-2 infection, suggesting
a likely parainfectious cerebellitis. Diagnostic evaluations,
including brain imaging, ruled out other potential causes,
confirming the diagnosis of cerebellitis. Other cases of
COVID-19-associated cerebellitis have been reported in the
literature, reinforcing the possible association between the
two conditions [9, 19]. The treatment approach involved
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a combination of steroid therapy, vitamin supplementa-
tion, physiotherapy [12, 20-25], and intravenous immuno-
globulins, which led to clinical stabilization and eventual
improvement in symptoms.

The case provides critical insights into the management
and pathophysiology of COVID-19-associated acute cer-
ebellitis. Immune-mediated therapy, notably intravenous
immunoglobulin (IVIg) and high-dose steroids, formed the
cornerstone of the treatment regimen [18]. The rationale for
this approach is supported by the immunomodulatory poten-
tial of IVIg and steroids to dampen an aberrant autoimmune
response, which is often implicated in post-infectious cereb-
ellitis. It is noteworthy that IVIg typically exhibits a latency
in onset of action, requiring approximately 2-4 weeks
for full therapeutic effect, with the peak impact observed
around 20 days post-infusion. This timeframe is crucial for
clinicians to anticipate the therapeutic trajectory and man-
age patient and family expectations accordingly.

The association of COVID-19 with acute cerebellitis
raises the possibility of a unique immune-mediated mecha-
nism. Evidence suggests the presence of autoantibodies
against glutamate receptors, with reports such as those indi-
cated [26], implying a direct pathogenic role. These gluta-
mate receptor autoantibodies could alter neuronal signaling,
leading to the cerebellar dysfunction observed in cerebellitis.
Furthermore, other autoantibodies, including those against
glutamic acid decarboxylase (GAD), have been identified
in similar contexts [27], suggesting a broader autoimmune
profile in COVID-19 neurological sequelae. Recent litera-
ture has identified several proposed mechanisms for cen-
tral nervous system manifestations post-COVID, including
cerebellitis. These include direct inflammation, where the
SARS-CoV-2 virus might directly infect the cerebellum
causing inflammation and neuronal damage; an aberrant
immune response to the virus potentially harming cerebel-
lar tissue; and thrombotic microangiopathy, as COVID-19 is
associated with an increased risk of thrombosis which could
affect cerebral vessels and lead to cerebellar damage [28].

The rehabilitation process played a crucial role in the
patient’s recovery, addressing the functional limitations
resulting from ataxia and dysarthria. Intensive physiother-
apy focused on enhancing balance and coordination, while
occupational therapy aimed at improving independence
in daily activities [23, 29]. Speech therapy targeted dysar-
thria improvement, and cognitive rehabilitation addressed
potential cognitive deficits. Psychological support was also
provided to assist the patient in coping with the emotional
challenges associated with their condition and recovery.
Rehabilitation after cerebellitis has been the subject of vari-
ous previous studies, which have highlighted the importance
of a personalized rehabilitation approach to improve motor
functions and patient autonomy. The inclusion of techniques

such as intensive physiotherapy, occupational therapy, and
speech therapy has been shown to be effective in the func-
tional recovery of patients [30].

Significant improvements were observed in the patient’s
functional abilities, as evidenced by the increased Modi-
fied Barthel Index score and improved ambulation. Despite
persistent mild symptoms, such as a slight ataxic tremor,
the patient demonstrated remarkable progress, highlight-
ing the effectiveness of the multidisciplinary rehabilitation
approach.

The patient’s compliance with the prescribed rehabilita-
tion program was crucial for the observed improvements.
Adherence to therapy sessions, both in the clinical setting
and at home, facilitated consistent progress and contributed
to the patient’s overall recovery.

Overall, this case underscores the importance of rec-
ognizing and managing neurological complications, such
as cerebellitis, in COVID-19 patients. A multidisciplinary
approach involving neurology, infectious diseases, rehabili-
tation medicine, and allied health professionals is essential
for optimizing patient outcomes. Further research is needed
to better understand the pathogenesis, prevalence, and opti-
mal management strategies for neurological complications
associated with COVID-19.

This case report, while providing valuable insights into
neurological manifestations associated with COVID-19,
comes with several limitations that affect the interpreta-
tion and generalizability of the findings. Firstly, it is based
on a single patient’s experience, which limits the ability to
generalize these findings to a broader population. Secondly,
although the relationship between COVID-19 and cereb-
ellitis is suggested, a definitive link cannot be established
without larger, controlled epidemiological studies. Further-
more, the direct causation by SARS-CoV-2 in the cerebel-
lar inflammation remains presumptive due to the absence
of viral identification in the cerebellar tissue. Lastly, the
specific impacts of the various treatments administered
(steroids, IVIG, physiotherapy) on the patient’s recovery
remain unclear due to the multifaceted nature of the clinical
management. This necessitates further research with a larger
cohort to establish more robust protocols and understand the
long-term outcomes of COVID-19-associated neurological
complications.

Conclusions

This case report highlights the neurological complica-
tions associated with COVID-19, particularly cerebellitis,
and demonstrates the benefits of a rapid, multidisciplinary
approach to treatment. The persistent mild symptoms under-
score the potential for long-lasting neurological impacts,
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emphasizing the importance of continued research. Further
studies are needed to better understand the mechanisms,
outcomes, and management of COVID-19-related neuro-
logical disorders.

Patient Perspective

The patient’s perspective in this case is crucial for under-
standing the impact of cerebellitis and its treatment on their
life and well-being. The patient likely faced significant chal-
lenges and uncertainties throughout their journey. The sud-
den onset of neurological symptoms, the diagnostic process,
and the initiation of treatment would have elicited a range
of emotions, from anxiety to hope. Despite progress in
rehabilitation, the patient may still be adjusting to residual
symptoms and striving to reintegrate into daily life. Open
communication with healthcare providers and support from
loved ones will be essential for the patient’s ongoing well-
being. To improve the evaluation of patient perspectives,
it would be useful to include standardized surveys such as
HCAHPS (Hospital Consumer Assessment of Healthcare
Providers and Systems) in future assessments. These sur-
veys could provide a more structured and objective picture
of patient experiences.
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