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Acute demyelinating encephalomyelitis and transverse
myelitis in a child with COVID-19
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ABSTRACT

Background. Corona virus disease 2019 (COVID-19) includes a wide range of diseases with varying
pathophysiology in children and adults. Although the disease mainly affects the respiratory tract, neurological
involvement is also reported in the literature. The most common neurological complaints due to COVID-19
are headache, dizziness and anosmia. Acute necrotizing myelitis, acute demyelinating encephalomyelitis
(ADEM), acute axonal neuropathy, acute transverse myelitis, and Guillian-Barre syndrome have been reported
as neurological dysfunctions associated with COVID-19.

Case. A ten-year-old male patient presented with complaints of fever, headache and generalized muscle pain.
The patient developed inability to walk and significant muscle weakness during the disease course, and he
was diagnosed with ADEM and transverse myelitis on magnetic resonance imaging (MRI). As the etiological
agent, COVID-19 was detected in both the respiratory panel sample and the cerebrospinal fluid (CSF) sample
by the polymerase chain reaction (PCR) technique. Pulse steroid, IVIG, and plasmapheresis treatment were
administered. He started to stand with support during follow-up.

Conclusion. We presented a case of COVID-19 related ADEM and transverse myelitis who responded to pulse

steroid, IVIG, and plasmapheresis
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Infection associated with COVID-19, which
emerged in Wuhan, China in December 2019,
spread rapidly all over the world.! SARS-Cov
2 infection can classically lead to fever, cough,
diarrhea, generalized muscle aches, severe
respiratory disease and severe respiratory failure
that may progress to acute respiratory distress
syndrome (ARDS).? The diagnosis of COVID-19
disease is made by viral nucleic acid detection
by molecular methods and abnormal liver-
metabolic tests supported by hematological
panels.** Although the disease mostly affects the
respiratory tract, neurological involvement has
also been reported in the literature. The invasion
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of the central nervous system with COVID-19
occurs completely through immune escape
and shortly after infection. The virus enters
the central nervous system and causes a series
of disease-related consequences.” Neurological
involvement characteristics of this infection
include conditions such as headache, dizziness,
epileptic seizures, taste and smell disorders,
cerebrovascular events, acute encephalitis,
Guillain-Barre syndrome, and acute transverse
myelitis.” Researchers have confirmed that
the SARS-CoV-2 virus enters cells through
the angiotensin-converting enzyme (ACE) 2
receptors on the surface of human cells and
causes the disease.® ACE2 receptors found in
type 2 alveolar epithelial cells of human lung
have become the main target of SARS-CoV-2
virus in the pathogenesis of COVID-19.° In
addition to highly marked lung, liver and kidney
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injuries possibly associated with the expression
of ACE 2 in proximal renal tubules and hepatic
bile duct cells, many critical patients with multi-
organ dysfunction have been reported during
the clinical diagnosis and treatment process.'*!!
ACE receptors are also found on the surface of
spinal cord cells. However, it is still not entirely
clear whether neurons of the spinal cord are
adversely affected by COVID-19."2" In this
report, we present a 10-year-old male patient
with acute demyelinating encephalomyelitis
(ADEM) and transverse myelitis, started
with fever and headache and continued with
weakness and inability to walk later in the
course, which was found to be associated with
COVID-19.

Case Report

A 10-year-old male patient, who had been
healthy until a month prior, had presented to
a physician with weakness, vomiting, severe
headache, and fever; he had been treated for
sinusitis. A brain magnetic resonance imaging
(MRI) study had been performed and found
normal. One week after the treatment, the
patient had presented to the physician again
due to the persistence of headache, severe colic-
like abdominal pain attacks, and widespread
body pain. He was hospitalized and received
ceftriaxone. On the 8th day of treatment, he
started to be agitated and have tremors in his
left arm and leg. Later in the course, he was
unable to walk and use his extremities. The
patient whose general condition deteriorated
was referred to our pediatric emergency
department. At emergency department
admission, he had a body temperature of
36.7 °C, a blood pressure reading of 100/70
mmHg, and a pulse rate of 95/min.; his general
condition was moderate-to-poor; he was
somnolent, got occasionally agitated and was
crying. His pupils were isochoric with positive
diagnostic likelihood ratio (DLR)\ likelihood
ratio (LR), and he had marked neck stiffness.
He had positive meningeal irritation signs. He
had marked clonus in both lower extremities.
His abdominal skin reflex was absent in all
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abdominal quadrants. His muscle strength
was 0/5 in the left upper extremity, 2/5 in the
right upper extremity, and 3/5 in both lower
extremities. His laboratory tests revealed a WBC
of 21,800/mm® with a PMNL predominance
of %92.5 and a platelet count of 358,000/mm?;
blood glucose was 124 mg/dl, ALT 18 U/L, urea
54 mg/dl, creatinine 1.66 mg/dl; the coagulation
tests were normal; he had a sedimentation rate
of 38 mm/hour and a negative C-reactive protein
(CRP); the urinalysis showed a urinary pH
of 6.5, urine density of 1007, negative urinary
protein and glucose, trace erythrocytes, and a
leucocyte count of 19.5 /hpf. Urine culture was
sterile. The patient was admitted to the intensive
care unit and meropenem, acyclovir, and
clarithromycin were started. The patient was
hydrated and his fluid intake and urine output
were monitored. His renal function improved
during follow-up. Brain and cervical MRI was
performed and revealed marked signal increase
in basal ganglia and cervical myelitis (Fig.1 a,
b, e). Lumbar puncture (LP) was delayed due
to his poor general condition. Intravenous
methylprednisolone was administered at a
dose of 30 mg/kg/day for 5 days. The patient’s
general condition slightly improved on the
third day of methylprednisolone treatment, and
thus LP was performed. Cerebrospinal fluid
(CSF) pressure was within normal limits, CSF
was clear, and no cells were seen. CSF protein
level was 38.3 mg/dl, and CSF glucose level was
89 mg/dl. There was no growth in CSF culture
or blood cultures. Polymerase chain reaction
(PCR) tests for Neisseria meningitidis, Hemophilus
influenzae, Streptococcus pneumoniae, varicella
zoster, herpes simplex virus type 1 and type 2
in the CSF were all negative. No findings other
than 2019 ncov PCR positivity was detected in
the respiratory panel studied from the nasal
swab. Therefore, the 2019 ncov PCR test was
reexamined in the CSF sample. As the 2019
ncov PCR test was positive in the CSF, it was
thought that the patient possibly had ADEM
+ transverse myelitis secondary to COVID-19.
Methylprednisolone was administered at a dose
of 30 mg/kg/day for 5 days, followed by a dose of
30 mg twice a day, after that plasmapheresis was
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performed for five days, and then intravenous
immunoglobulin (IVIG) was administered at a
dose of 400 mg/kg. It was planned that steroid
treatment was administered at a dose of 2x30 mg
for 4 weeks and tapered in 4-6 weeks. The chest
radiography of the patient was normal. The
patient was not administered direct treatment
for COVID-19. Oligoclonal band, serum anti-
mog and aquaporin 4 antibodies in CSF were
negative. On the 5th day of plasmapheresis
and IVIG treatment, the muscle strength of
the patient’s left upper extremity was 3-4/5;
although his neck stiffness was significantly
reduced, it persisted. The patient’s clinical
status significantly improved. At the end of the

COVID-19 Related ADEM and Transverse Myelitis

IVIG + plasmapheresis treatment, the brain axial
T2 and DIR sequences of the control brain and
spinal MRI detected regression in the findings
(Fig.1¢, d, f).

Informed consent was received from the family.

Discussion

Pediatric  acute transverse myelitis is
an  immune-mediated  central  nervous
system disease."*’” Transverse myelitis is a
heterogeneous, non-compressive myelopathy
characterized by acute- or subacute-onset
spinal cord dysfunction due to inflammation."

Fig. 1. a-b) T2 axial and axial double inversion recovery (DIR) sequences of brain magnetic resonance imaging
(MRI) study revealed no contrast enhancement or diffusion limitation, but marked signal increase, in the right
caudate nucleus, bilateral lentiform nuclei, bilateral thalami, partially internal and external capsules, both
occipital lobes (predominantly right side) and left hippocampus, and bilateral amygdala (blue arrow). c-d) Axial
T2 and DIR sequences of the control brain MRI detected regression in the findings, being more pronounced
in the bilateral thalamus (blue arrow). In addition, a newly developed subdural effusion (white arrow) was
observed on the right side. e) On cervical MRI, there was a central signal increase (myelitis?) of a slightly
expansive character in the cervicothoracal spinal cord (white arrow), which was more prominent in the cervical
region; there was only millimetric punctate enhancement at the C4 level, but no enhancement was observed in
other parts. f) Sagittal T2 sequences spinal cord expansion signal increase regressed in post-treatment control
spinal MRI (blue arrow).
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The clinical signs include neurological deficits
characterized by motor, autonomic, and
sensory involvement in varying degrees. Acute
demyelinating diseases such as para-infectious,
post-infectious,  toxic-drug-related  causes,
paraneoplastic, autoimmune disorders, and
multiple sclerosis and neuromyelitis optica
spectrum disorders are held responsible for
the etiology of ATM." Acute demyelinating
encephalomyelitis (ADEM) is a common
postviral demyelinating disease that is mostly
seen in children rather than adults. Although
clinically heterogeneous, it causes multifocal
deficits and encephalopathy. Brain MRI FLAIR
images typically show hyperintensity in deep
white matter and at the gray-white matter
interface. Contrast enhancement usually
does not occur, but rarely, punctate contrast
enhancement can be seen. Diffusion restriction
can also be seen in the early period."

A few cases with neurological findings
associated with COVID-19 have been reported
in the literature. Acute transverse myelitis
was reported for the first time in a 66-year-old
Chinese patient with SARS-CoV-2 infection,
who presented with acute weakness, urinary
and bowel incontinence.”” A 59-year-old female
patient with high fever was admitted to the
emergency room with acute onset of ascending
flaccid paraplegia in lower extremities, urinary
retention, and constipation; she was diagnosed
with acute transverse myelitis associated with
COVID-19." In another case, a 69-year-old
female patient presented to a physician with
pain in the cervical region, imbalance, motor
weakness, and numbness in the left hand 8
days after the onset of fever and dry cough. The
patient’s spinal MRI showed an appearance
compatible with acute transverse myelitis.
Although COVID-19 was detected in the sample
taken from the respiratory tract of the patient,
it was reported that the COVID-19 test was
negative in the CSF sample.” The pediatric case
in the literature is a 3-year-old girl from Navajo.
She presented to hospital with progressive
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weakness in extremities and reduced sensation.
In her examination, she had flask quadriparesia,
areflexia, and respiratory failure. Her MRI
showed an appearance compatible with
transverse myelitis in the cervical region. The
patient’s nasopharyngeal SARS Cov 2 PCR test
was positive.

A 51-year-old female patient was admitted to
the hospital with vomiting, dizziness, fever,
and difficulty breathing. The SARS cov 2 nasal
swab PCR test returned positive. Her deep
tendon reflexes were reduced. A contrast-
enhanced brain MRI showed signs compatible
with ADEM.*®

In conclusion, neurological symptoms due
to COVID-19 can be seen in childhood,
albeit rarely. We aimed to emphasize that
neurological symptoms should be regarded
as a post-infectious complication that occurs
after COVID-19 or in the absence of specific
COVID-19 symptoms and that they can
progress rapidly, for which aggressive first-line
treatments should be considered. In addition,
the co-occurrence of COVID-induced ADEM
and acute transverse myelitis was emphasized
because it has not been reported in children in
the literature.
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