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Abstract
Background:Neurologic manifestations can occur in many adult patients with COVID-19 but are less frequently described in
the literature than the respiratory or inflammatory effects of the disease. There are even fewer reports of the neurologic man-
ifestations of the disease in children. Case Report: A 5-year-old boy with type 1 diabetes mellitus had minimal symptoms from
COVID-19 infection. Eight days later, he developed acute ataxia, double vision, tremor, and dysmetria. Cerebrospinal fluid (CSF)
and imaging were unremarkable. He was treated with supportive care and discharged home after 4 days. Neurologic symptoms
gradually improved and resolved at 2 month follow up. Conclusion: Providers should be aware of acute cerebellar ataxia as a
possible complication in pediatric patients recovering from COVID-19.
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Introduction
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was first described in December 2019 and is
responsible for causing the COVID-19 disease and the world-
wide pandemic. As of September 2021, about 220 million
people have been infected with the disease, sometimes fatally
with 4.5 million deaths.1 In general, COVID-19 appears to
affect adults more severely than children. Currently, children
make up about 13 to 15% of cases, 2 to 3% of hospitalizations,
and <0.25% of deaths in the United States.2

Neurologic manifestations can occur in 35 to 82% of adult
patients with COVID-19 but are less frequently described in the
literature than the respiratory or inflammatory effects of the
disease.3,4 Neurologic complications include anosmia, ageusia,
encephalopathy, stroke, central nervous system demyelination or
peripheral nervous system involvement. There are even fewer
reports of the neurologic manifestations in children, although
some centers describe neurologic symptoms in up to 43% of chil-
dren hospitalized with COVID-19.5 Most cases are related to mul-
tisystem inflammatory syndrome in children (MIS-C).6,7

Acute cerebellar ataxia, an illness that most often affects
children, has been described previously in a 13-year-old boy
after COVID-19 infection by Tomar et al.8 Here, we report a
case of acute cerebellar ataxia associated with COVID-19 infec-
tion in a patient age 5.

Case Presentation
A 5-year-old boy with type I diabetes mellitus was exposed by a
classmate with COVID-19 illness. The patient’s family was
tested, and all members resulted positive. Over the next few
days, the young boy had minimal symptoms, described as rhi-
norrhea and decreased energy. Besides the initial testing
encounter, the family did not seek medical care as he was rela-
tively well, and they isolated at home as the COVID-19 pan-
demic continued in New York City in March 2021.

Eight days later, the patient’s parents noted he was off-
balanced while walking. He also reported “seeing double”;
his hands were shaking, causing him to drop things like his
glass of milk. He had one low grade fever to 101 degrees F
and mildly decreased appetite but otherwise appeared well, so
the family monitored him at home. His blood glucose was in
the normal range for him. Eleven days after the initial exposure
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to COVID-19, the mother reported these symptoms to his endo-
crinologist who encouraged them to go to the emergency room.
By this time, he was unable to ambulate independently and
needed to hold onto something in order to walk. He had
swaying truncal movements while sitting upright. His hands
would shake while he played with his toys. Otherwise, he
was thinking clearly and was his normal active self.

The family reported all medications were stored away in the
house and the patient did not have access to them. Of note, in
addition to over-the-counter medications like acetaminophen
or ibuprofen, his father was on an immunosuppressant
regimen for a kidney transplant. Family denied any new
foods or exposure at home. He did not receive any vaccinations
during this time. There was no family history of progressive or
episodic ataxia.

He was diagnosed with type 1 diabetes mellitus one year
earlier with serum testing positive for glutamic acid decarbox-
ylase (GAD) antibodies (value 47 IU/mL) and islet cell antibod-
ies. His home medications included basal and bolus insulin
injections, and he wore a Dexcom G6 continuous glucose
monitor. Despite treatment, he had variable glucose levels
and a most recent hemoglobin A1c value of 10%. He had an
episode of gross hematuria in the past that was attributed to
nephrolithiasis. He had a family history of kidney disease.

On physical examination, his temperature was 36.6 °C,
blood pressure 110/73 mmHg, heart rate 73 beats/min, respira-
tory rate 28 breaths/min, and oxygen saturation 99% on room
air. His initial glucose was 265 mg/dL. He was well appearing
and playful. His mental status was appropriate for his age.
Neurologic examination showed mild dysarthria, truncal tituba-
tion, irregular rapid alternating hand movements, bilateral

dysmetria on finger-to-nose and heel-to-shin testing. His gait
was wide-based and ataxic. He was unable to tandem. The
rest of the neurologic examination was unremarkable.
Notably, he had no nystagmus.

Laboratory workup revealed normal routine studies except
for a decreased sodium of 129 mEq/L (normal 135-145 mEq/
L), elevated creatinine 0.84 mg/dL (normal <0.6 mg/dL), and
elevated glucose 511 mg/dL (normal 70-140 mg/dL).
SARS-CoV-2 IgG nucleocapsid antibody serum testing was
positive. Nasopharyngeal swab was positive for SARS-CoV-2
(COVID-19) by polymerase chain reaction (PCR). Urinalysis
showed elevated glucose to >1000 mg/dL and ketones to
15 mg/dL, although this was close to his prior baseline
studies. Otherwise, complete blood count (CBC), basic meta-
bolic panel (BMP), liver function test (LFT), C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), and
venous blood gas (VBG) were unrevealing. During hospitaliza-
tion, his glucose levels had a wide range (105-511 mg/dL) but
the studies were never consistent with diabetic ketoacidosis.

Cerebrospinal fluid (CSF) was obtained. The opening pres-
sure was elevated to 28 cm H2O but he was moving during
testing. CSF was clear and colorless with 8 WBC (normal
<5 cells/uL) and 0 RBC (normal 0 cells/uL). Manual differen-
tial showed 86% lymphocytes and 14% monocytes. CSF total
protein was 20 (normal 10-40 mg/dL) and glucose was
110 mg/dL. Other infectious testing sent from the CSF resulted
negative. The CSF sample was sent to the New York State
Department of Health and tested negative for SARS-CoV-2.
Brain magnetic resonance imaging (MRI) with and without
contrast was normal on hospital day 2 (Figure 1).

The patient remained admitted for 4 days, with some
improvement in his ataxia. He was discharged home with a
rolling walker and outpatient physical therapy. Although he
continued to have some balance issues one month after dis-
charge, by two months his symptoms had completely resolved.

Discussion
Acute cerebellar ataxia is the most common cause of acute
ataxia in children. It usually affects children 2 to 5 years of
age and often occurs after a recent febrile illness. Symptoms
include double vision, difficulty with speech, uncoordinated
movements, nausea, vomiting, truncal and gait ataxia.
Workup is required to rule out other causes of acute ataxia
including intoxication, infection, tumor, or metabolic disease.
CSF studies may be normal or show pleocytosis or elevated
protein. MR imaging is most often normal.9 Abnormalities on
MRI may classify the diagnosis as acute cerebellitis, although
this nomenclature is debated.10–12 Children often have a self-
limited course and return to baseline over the course of a few
months. The treatment is mostly supportive.11

Pediatric acute cerebellar ataxia after COVID-19 infection
has previously been reported by Tomar in 2021. In this case,
a 13-year-old boy developed mild respiratory symptoms and
tested positive for SARS-CoV-2 by nasopharyngeal swab.
Over 10 days later, he presented with symptoms of clumsinessFigure 1. Normal axial T1-weighted MRI of the cerebellum.
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and ataxia. His repeat testing was notable for negative nasopha-
ryngeal swab, but positive COVID serum antibodies. He had
normal CSF without pleocytosis and normal imaging. He was
treated with intravenous methylprednisolone and had improve-
ment of symptoms over 20 days.8

An adult case of acute cerebellar ataxia associated with
COVID-19 infection was described by Povlow in 2021. A
30-year-old male presented with nausea, vomiting, slurred
speech and difficulty walking and tested positive for
SARS-CoV-2 by PCR. CSF showed mild pleocytosis and
MRI was normal. He had some improvement over his 10-day
hospital stay with supportive treatment.13

Although acute cerebellar ataxia is a relatively frequent diag-
nosis in children, there have not been many reports in children
affected by COVID-19. This may be due to children’s relative
resistance to the effects of severe illness from SARS-CoV-2.
Some theorize that COVID-19 may cause more deleterious
effects or sequela in children that are immunocompromised or
suffer from a chronic illness,5 as our patient did with poorly
controlled type 1 diabetes mellitus. Interestingly, acute cerebel-
lar ataxia is most commonly seen in age 2 to 5,9 yet there has
not been a previous reported case in this age group associated
with COVID-19 infection.

Although children appear to be relatively resilient to the
effects of the SARS-CoV-2 virus and COVID-19 infection,
they can suffer neurologic manifestations of the disease.
Further research is needed to better understand which pediatric
patients are at risk for neurologic symptoms and the mechanism
behind nervous system involvement.

As most school districts send children back to classrooms in
Fall 2021, physicians should be aware of cerebellar ataxia in
children recently affected by COVID-19.
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