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Introduction: The new pandemic has highlighted new ways of clinical presentation of severe acute respiratory syndrome coronavirus 2 
(SARS-COV-2) including a possible link to central nervous system (CNS) manifestation. Case report: We present a case of acute transverse 
myelitis following a SARS-CoV 2 infection in a 34-year-old man who presented with bilateral lower-extremity weakness and acute urinary re-
tention. Cervical magnetic resonance imaging showed a T2 hyperintense signal abnormality at C3-C6 and D3-D7 levels consistent with acute 
myelitis. Conclusion: SARS-CoV 2 can cause myelitis by immune-mediated mechanisms, therefore it is extremely important for the clinicians 
to recognise the signs and promptly treat this neurological complication.
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Introduction
At the end of December 2019, an outbreak of atypical 
pneumonia caused by a novel severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2), was reported from 
Wuhan, China [1]. Although, the most common presenta-
tion is with respiratory symptoms, there is increasing evi-
dence that the nervous system is frequently affected by the 
virus [2]. The mechanism for viral entry into the central 
nervous system (CNS) is presumed to be via the olfactory 
nerve or  other cranial or peripheral nerves (trigeminal 
nerve, vagus nerve), lymphatic spread or entry through 
the choroid plexus [3]. The COVID-19 virus could also 
enter the cells by  angiotensin-converting enzyme 2 – re-
ceptor (ACE2-R) pathways (ACE). In the CNS, ACE2-R 
is expressed in neurons, astrocytes, oligodendrocytes, and  
is concentrated in posterior cingulate cortex, substantia 
nigra, middle temporal gyrus and the olfactory bulb [4]. 
ACE2-R is a far-reaching target for influenza viruses, as 
well as CoV. Furthermore, the interaction between SARS-
CoV-2 spike protein and ACE2-R could result in blood-
brain barrier disruption and dissemination into the CNS 
[5].

SARS-CoV-2 can induce neuronal injury by multi-
ple mechanisms such as cytokine storm associated with 
hyperinflammatory syndrome  a para- or post-infectious 
inflammatory disease, an immune-mediated disease or by 
augmenting a  systemic disorder (sepsis, hypoxia, hyperco-
agulability) [6].

A broad spectrum of neurological complications such 
as ischemic stroke, acute demyelinating polyradiculoneu-
ritis , acute encephalitis and meningoencephalitis, acute 
necrotizing encephalopathy, acute transverse myelitis have 
been reported [7].

Transverse myelitis is an inflammatory myelopathy that 
can lead to disabling neurological deficits such as motor 
weakness and sensory deficits, as well as autonomic dys-
function (bladder, bowel and sexual) [8]. Several aetiolo-
gies have been incriminated for acute transverse myelitis: 
paraneoplastic myelitis, drug-induced myelitis, myelitis 
appearing in the context of various systemic autoimmune 
disorders (lupus erythematosus, Sjogren syndrome) and 
demyelinating diseases such as multiple sclerosis (MS) 
and  neuromyelitis optica (NMO), post-radiation myeli-
tis , post-vaccination and post-infectious myelitis. It is ex-
tremely important to recognize the diagnosis of transverse 
myelitis as it is associated with significant morbidity and 
mortality [9].

Case report
A 34 year-old male with no significant prior medical his-
tory presented to the local emergency department with 
paresthesias (numbness and tingling) in the lower extremi-
ties and lower limbs weakness. Two weeks before the ad-
mission he tested positive for SARS-CoV-2. The patient 
did not present with respiratory distress, had no fever or 
altered general state, apart from hyposmia and dysgeusia. 
He did not receive any specific treatment for COVID-19 
and hospitalization was not required.

Neurological examination revealed preserved cranial 
nerve functions, flaccid paraparesis grade 3/5 Medical Re-
search Council (MRC), decreased sensation at D6 level, 
decreased vibration sensation in the lower limbs, positive 
bilateral Babinski sign and urinary retention that required 
urinary catheterisation

Initial laboratory results showed elevated inflammatory 
markers: Erythrocyte Sedimentation Rate (ESR), fibrino-
gen, a slightly elevated white blood cell count (11.7^3/
UL), high value for D-Dimer (403ng/dl).  Autoimmune 
immunological screening was negative for antinuclear an-
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tibodies (ANA), anti-double stranded DNA antibodies, 
anticardiolipin antibodies. Serological investigations for 
infectious diseases (Venereal Disease Research Laboratory 
test, HIV I and II, hepatitis B and C, Epstein Barr, Bor-
relia burgdorferi) were negative. Testing for aquaporin-4 
and oligoclonal bands was negative, however myelin oli-
godendrocyte glycoprotein (MOG) antibodies were posi-
tive. Cerebrospinal fluid analysis (CSF) showed elevated 
protein level (829 mg/L), but negative cultures for Herpes 
simplex virus 1 and 2, Varicella zoster virus, Borrelia burg-
dorferi IgM and IgG and SARS-CoV2.

Whole spinal cord magnetic resonance imaging showed 
a T2 hyperintense signal abnormality at C3-C6 and D3-
D7 levels. The cerebral MRI revealed no pathological 
changes.  Electromyography and electroneurography were 
unremarkable.

The patient was treated with a 5-day course of Methyl-
prednisolone 1g per day intravenously. The neurological 
deficits were constant, therefore the decision to start plas-
ma exchange therapy was made. After 4 sessions of plasma 
exchange the patient presents with a favourable outcome. 
The neurological examination revealed a grade 4/5 MRC 
symmetric paraparesis and hypoesthesia at D6 level. The 
control whole spine MRI revealed only a T2 hyperintense 
lesion at D3-D7 level. The urinary catheter had to be kept 
since urinary outflow was restricted. The patient was dis-
charged clinically stable.

Discussion
Myelitis describes the inflammation of the spinal cord that 
could lead to motor, sensory and autonomic impairment 
[10] with a broad aetiology, notably infectious and system-
ic autoimmune conditions [11]. 

Neuromyelitis optica, also known as Devic’s disease, is 
an autoimmune disorder of the CNS characterised by re-
current attacks of longitudinally extensive transverse my-
elitis and optic neuritis [12]. One of the most important 
characteristics of NMO-associated transverse myelitis is the 
extension of the demyelinating lesions, typically involving 
more than 3 vertebral segments and is centrally distributed 
[13]. This pathology is associated with serum aquaporin-4 
immunoglobulin G antibodies and positive anti-MOG an-
tibodies [14]. The recurrent involvement of optic nerves 
has been associated with anti-MOG positive antibodies 
[15].  Initially, anti-MOG positive antibodies were identi-
fied in children with acute disseminated encephalomyelitis 
(ADEM), but they also could be found in demyelinating 
disorders or autoimmune diseases [16]. Myelitis is a com-
mon manifestation in demyelinating disorders of the CNS 
and has to be considered into the differential diagnosis be-
tween MS and NMO. In MS, demyelinating lesions are 
confined to less than 3 vertebral segments in length and 
are distributed more frequently in the lateral columns. Ad-
ditionally, the presence of oligoclonal bands and elevated 
IgG index in the CSF constitute criteria for MS diagnosis.  
[17].

Acute infectious myelitis has different patterns depend-
ing on the virus that causes the pathology [18]. The ventral 
horn pattern was described in infections with flaviviruses 
(West Nile virus, Dengue virus, Japanese B encephalitis) 
and enterovirus. The central medullary pattern is seen with 
Ebstein Barr, Lyme disease and hepatitis. The lateral col-
umn is usually affected in infections with T-cell lympho-
tropic virus-1 and the dorsal column is noted in infections 
with Varicella zoster virus, neurosyphilis, progressive mul-
tifocal leukoencephalopathy (John Cunningham virus), 
Human immunodeficiency virus [19].

In the presented case, extensive workup revealed no oth-
er infectious, inflammatory or demyelinating causes for the 
patient’s transverse myelitis. While the neuropathogenesis 
of COVID-19 virus is not yet completely understood, two 
underlying mechanisms are being taken into considera-
tion in our case. Firstly, the neuroinvasive and neurotropic 
properties of SARS-CoV-2 via the nasal epithelium or va-
gus nerve through the ACE2-R. This receptor for ACE2 
is also found on spinal cord neurons [20]. Secondly, the 
hyper-inflammatory reaction produced by the virus that 
activates the cytokine storm, with up-regulation of pro-
inflammatory interleukins (IL) -2, -6, -7, -10, tumour ne-
crosis factor alfa causes extensive myelin damage [21].

In our case, SARS-CoV2 was not detected in the CSF 
sample; this indicates an immune-mediated para-infec-
tious mechanism rather than direct invasion of SARS-CoV 
2 into the CNS. This theory is also sustained by the latency 
of the onset symptoms after the infection with the virus.

The patient tested positive for anti-MOG antibodies. 
Typically, positivity for anti MOG-antibodies indicates 
the diagnosis of NMO or NMO-spectrum disorders [22]. 
The cerebral MRI was unremarkable. Given the clinical 
and post-infectious context this indicates a humoral auto-
antibody mediated damage of the CNS [23].

Another hypothesis is that the cytokine storm associated 
with the infection with SARS-COV 2 triggers an immune-
mediated CNS aggression [24]. 

In our case, the Covid-19 para-infectious myelitis ap-
peared in a mild symptomatic patient. The patient’s symp-
toms were consistent with an acute demyelinating spinal 
lesion, due to the abrupt onset of the flaccid paraparesis, 
acute urinary retention and D6 level sensory involvement. 
The spinal MRI confirmed the demyelinating lesions be-
tween C3-C6 and D2-D7 with no contrast enhancement. 
This was confronted against other causes of contrast-en-
hancing spinal lesions that appear typically in other infec-
tious myelitis such as Epstein-Barr, Herpes Simplex, Vari-
cella Zoster virus, infections with Borrelia Burgdorferi or 
parasites [25].

Steroidal anti-inflammatory agents, such as high dose 
methylprednisolone was indicated for our patients, but 
seeing as the symptoms persistent, the decision was made 
to start plasma therapeutic exchange (a total of 4 sessions) 
with clinically and radiologically favourable results. Studies 
suggest that corticosteroid associated treatment to plasma 
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therapy yield better results compared to corticosteroid ad-
ministration alone [26]. 

The Covid-19 related myelitis make the diagnosis ex-
tremely difficult. Therefore, a differential diagnosis includ-
ing infectious, inflammatory, primary-demyelinating and 
paraneoplastic myelitis has to be performed. [27].

Conclusion
We have described a case of parainfectious myelitis related 
to the Covid-19 asymptomatic infection. Myelitis is asso-
ciated with significant morbidity and mortality requiring  
increased awareness from the clinician. Although we could 
not find a certain pathophysiology of this disease, we hy-
pothesized an immune-mediated mechanism.
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