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Abstract

Acute disseminated encephalomyelitis (ADEM) is a demyelinating disease, and

there are some data that link this event with various vaccinations. We report a

young female admitted to the hospital with headache, fever, back pain, nausea,

vomiting, and urinary retention. Two weeks prior, she received the first dose of

SARS-CoV-2 mRNA vaccine. Brain and spinal cord magnetic resonance imag-

ing (MRI) showed distinctive for ADEM widespread demyelinating lesions. The

patient was successfully treated with methylprednisolone.

Acute disseminated encephalomyelitis is a central nervous

system demyelinating disease that usually affects the cere-

bral hemispheres, brainstem, cerebellum, and spinal cord

and thus typically presents with multifocal neurologic

symptoms. It is widely considered as a monophasic dis-

ease with a very rare recurrent variant (multiphasic dis-

seminated encephalomyelitis, MDEM).1

Viral infections appear to trigger approximately up to

three-quarters of ADEM cases, which manifests in a rapid

onset of multifocal neurological deficits. On the other

hand, for many years, there have been, and still, there are

concerns that vaccinations may cause autoimmune

demyelination. Articles published several years ago sug-

gested that about 5% of ADEM events are associated with

immunization for varicella, rabies, measles, mumps,

rubella, influenza, hepatitis B, Japanese B encephalitis,

diphtheria, pertussis, and tetanus.2 A quite recent report

also claims that 61% of ADEM cases developed symptoms

2–31 days after vaccination.3 However, the results of

another decent study in which data almost from 64 mil-

lion vaccine doses have been explored did not show a sig-

nificant association between ADEM and prior

immunization.4 The evidence for a causal link between

specific acute demyelinating events and any vaccine has

been deemed inconclusive by the Institute of Medicine in

the United States.5 ADEM can be classified as an adverse

event following immunization (AEFI), defined as any

untoward medical occurrence that follows immunization

and does not necessarily have a causal relationship with

the usage of the vaccine.6 Vaccinations are crucial for the

slowdown of the spread of the COVID-19 pandemic, so

AEFI monitoring and reporting is an essential part of the

strategy against SARS-CoV-2.

A 19-year-old female was admitted to the hospital with

complaints of 3-day severe headache, fever (37.5°C), back
and neck pain with nausea and vomiting. She also noticed

urinary retention last 2 days. Besides atopic dermatitis

and depression, she had no significant medical history,

upper respiratory infection, or diarrhea. Neurological

examination showed nuchal rigidity, bilateral Babinski

signs without other neurological deficit symptoms.

Two weeks prior, she received the first dose of SARS-

CoV-2 mRNA vaccine (Moderna COVID-19 Vaccine,

ModernaTX, Inc. USA).

Brain magnetic resonance imaging (MRI) showed mul-

tiple, poorly demarcated, hyperintense lesions in T2-
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weighted and fluid-attenuated inversion recovery (FLAIR)

images located in both brain hemispheres, pons, the

medulla oblongata, and cerebellum. Few of them were

contrast-enhanced lesions. Cervical and thoracic MRI

revealed a widespread hyperintense area in T2-weighted

and FLAIR images extended from medulla oblongata to

Th11 segment with overlapping few contrast-enhancing

lesions (Fig. 1).

Upon hospitalization, the cerebrospinal fluid (CSF)

white blood cell (WBC) count was 294 9 106/L (reference

range, 0–5 9 106/L): 91% lymphocytes (reference range,

40%–80%), 8% monocytes (reference range 15%–45%),

1% neutrophils (reference range 0%–6%); protein levels

were 648 mg/L (reference range, 200–400 mg/L) and red

blood cell (RBC) count was 77/µL. CSF was negative for

antibodies to major pathogens and cultures of bacteria and

Figure 1. Hyperintense areas shown on MRI brain (FLAIR and post contrast T1-weighted), cervical and thoracic spine (T2-weighted) images.
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fungi; genome sequencing also revealed no pathogens

(Neisseria meningitidis, Streptococcus pneumoniae, group B

streptococcus, Haemophilus influenzae, Listeria monocytoge-

nes, HSV1, HSV2, VZV, CMV, EBV, HHV6). The reverse

transcription real-time PCR (RT-PCR) and the antigen test

were used to detect active SARS-CoV-2 infections.

Oligoclonal bands in blood and CSF were negative, and

blood antibodies, including anti-aquaporin-4 and anti-

myelin oligodendrocyte glycoprotein, were also negative.

Empirical therapy with ceftriaxone and acyclovir was

started. After establishing a diagnosis of ADEM, patient

was treated with methylprednisolone (MPS). The thera-

peutic plasma exchange (TPE) was also initiated, but the

procedure has been stopped because of allergic reactions.

The clinical status improved after MPS. Control lumbar

puncture was done 12 days after the first one; CSF WBC

count was 61 9 106/L and protein levels were 338 mg/L.

She was discharged from the hospital without any symp-

toms except a mild headache. On follow-up after 40 days,

she complained of only mild headache.

We are in a worldwide SARS-CoV-2 pandemic,

COVID-19 infection could be complicated by many neu-

rological symptoms and disorders: Guillain-Barre syn-

drome, encephalopathy, cerebrovascular diseases,

meningitis, neuralgia, ataxia, or epileptic crisis.7,8 In the

literature, there are also reports of patients with ADEM

associated with confirmed COVID-19 disease.9–17

Our patient manifested a typical radiological pattern

for ADEM with extensive, diffuse demyelinating lesions in

the brain and along all cervical and thoracic spinal cord.

The CSF examination results were specific for ADEM

with pleocytosis and the absence of oligoclonal bands.

However, clinical urinary retention without lower limbs

motor or sensory deficits is quite rare.

Panicker reported a bigger group of 61 patients with

ADEM, where lower urinary tract dysfunction was found

in 20 (33%) of them (16 patients had urinary retention),

but mostly in patients with lower paraparesis.18

In the literature, we found only two cases of patients

with ADEM following SARS-CoV-2 vaccination; two

women both received inactivated SARS-CoV-2 vaccine of

Sinovac (Vero Cells, Beijing Institute of Biological Prod-

ucts Co., Ltd., Beijing, China).19,20

The first woman revealed symptoms 2 weeks after vac-

cination; she presented somnolence and memory decline

and improved after steroids and iv immunoglobulins

therapy. The second one was admitted to the hospital

after the first tonic-clonic seizure one month after vacci-

nation, she had typical scattered, demyelinating lesions in

the brain, but because of lack of encephalopathy, it was

called ADEM-like presentation.

The reported cases do not impair the importance of

COVID-19 vaccinations with global SARS-CoV-2

pandemic, where the risk of neurologic complications,

hospitalization, and even death of infected patients is still

prevailing. But the clinicians should be aware of the

potential implications of this rare neurological condition.
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