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ABSTRACT

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) outbreak became one of the most global
health challenges in the recent century. Transverse myelitis is a rare medical condition reported in few case reports
following COVID-19 infection.

We present a 63 years old female with post-COVID-19 transverse myelitis. The patient had paraplegia combined
with autonomic symptoms and T4 sensory level.

Initial treatment started with methylprednisolone. Since the patient did not respond to the prednisolone, plasma-
pheresis was considered for the patient. Unfortunately, the patient could not tolerate the plasmapheresis.

We considered rituximab for the next plan, but unfortunately, the patient died due to respiratory failure.

To date, there is no published study to evaluate different mechanisms of post/para COVID-19 transverse myelitis.
However, the post/para COVID-19 transverse myelitis mechanism seems to be heterogeneous; the activation of a
silent autoimmune disease can probably justify some unusual clinical presentations of a viral iliness. Further studies
are needed to categorize the underlying mechanisms of post/para COVID-19 transverse myelitis and effective
treatments regarding the primary pathology.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) is one of the strains of human
coronaviruses (HCoV) transmitted as RNA virus.
SARS-CoV-2 infection can lead to several nervous
system complications. Transverse myelitis (TM)
referred to pathological infiltration of the whole
cross-sectional area of the cord at one or more lev-
els, leading to varying degrees of weakness, sensory
alterations, and autonomic dysfunction (1).

Transverse myelitis may result from abnormal
immune reaction or direct pathways, including an-
giotensin-converting enzyme-2 related pathway,
trans-synaptic pathway, hematogenous and lym-

phatic pathways, or migration of infected immune
cells (2).

As far as we are aware, the ATM has bimodal
peaks where between ages 10-19 and 30-39 years
old, but in the setting of COVID-19 infection, the
age distribution is much older (3).

However, the mechanisms mentioned above are
suggested for post/para COVID-19 infectious TM;
we believe the fundamental mechanism is heterog-
enous in each individual.

Herein the authors described a case of
post-COVID-19 transverse myelitis and compre-
hensively reviewed the literature regarding
COVID-19 associated transverse myelitis.
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We proposed a new probable mechanism that
signifies an underlying silent immune disease in
some patients may have a role in victims’ response
to SARS-COV-2 infection based on published case
reports and certainly discuss recent experiences
and management towards handling COVID-19 in-
duced transverse myelitis.

CASE PRESENTATION

The patient was a 63 years old female referred
to our hospital with paraplegia. The patient was
hospitalized in COVID-19 referral hospital three
weeks before by dry cough and short breathing,
and positive throat COVID-19 PCR. The patient’s
respiratory symptoms recovered by hydroxychlo-
roquine and azithromycin and supportive care.
Two days after discharge, the patient developed
progressive paraparesis, urinary incontinency, and
back pain progressed rapidly, which led to the cur-
rent admission.

Upon presentation, she was alert, and her O,
saturation was 98%; she was vitally stable and afe-
brile. There were no associated cognitive and bul-
bar symptoms nor residual flue-like symptoms.
The motor function was significantly disrupted.
Bilateral upper limb forces were three out of five
in strength (MRC), and lower limbs were utterly
lost. Sensory level with hypoesthesia below the
nipples. Pinprick, light touch, pain, temperature,
and proprioception were diminished below the
sensory level.

FIGURE 1. Thoracic CT imaging findings showing
bilateral ground-glass opacity suggestive of COVID-19
infection
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Left and right upper limbs deep tendon reflex
(DTR) were normal, Hoffman was negative, lower
limbs DTRs were lost, and plantar reflexes were
mute.

A new chest CT scan was performed upon ad-
mission. findings were included bilateral and pe-
ripheral ground-glass opacities compatible with
lung infection with COVID-19 virus (fig. 1).

MRI of the brain and entire spine was taken on
the second day of admission. The significant signal
change was seen in the T2 weighted sequence in
the sagittal view from T5 to T8 (fig. 2), which in-
volves mostly the gray matter in the axial view
corresponding to longitudinally extensive trans-
verse myelitis (fig. 3).

Initial lab data demonstrate very high D-Dimer,
low procalcitonin, a left shift in neutropenia with-
out leukocytosis, and a slight increase in ESR. A
general systemic autoimmune study (rheumatoid
factor, ANA, c-ANCA, p-ANCA, anti dsDNA, an-
ti-CCP, anti-Ro, anti-La, CH,, C,, C,, ACE level,
antiphospholipid antibody, anti-lupus cardiolipin,
anti-AQP4 antibodies, anti-MOG antibodies) and
syphilis serology, protein C and S levels, HIV and
enterovirus testing performed for the patient. Met-
abolic and nutritional deficiencies were also con-
sidered for the patient, and the tests were not asso-
ciated with the disease. All laboratory findings
were normal. We tried for lumbar puncture, but it
was not successful. Initial treatment with IV pred-
nisolone (1 g/daily) started and continued for five
days. The patient manifested hypocalcemia, ane-
mia, and leukopenia. We decided on plasmaphere-
sis regarding the progression of symptoms, but due
to hemodynamic instability, the plasmapheresis
was disrupted. Due to abnormal lab data and mul-
tiple organ involvement, the therapeutic team con-
sidered Rituximab to modify post-COVID-19 im-
munological processes.

At this time, the patient developed shortness of
breathing. A new CT scan showed pleural effusion
on the left side. An emergency surgical consult oc-
curred for the evacuation of the effusion. At 858"
day of admission, the patient passed away in the set-
ting of respiratory failure and multiple organ failure.

DISCUSSION

In this study, we presented a case of post-COV-
ID-19 transverse myelitis 63-year-old female pre-
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FIGURE 3. Axial T2 image of the dorsal spine showing
central hyperintense signal suggestive for transverse
myelitis

sented with rapidly progressive paraplegia contin-
ued to quadriplegia.

Table 1 shows published case reports of post/
para infectious COVID-19 TM to the best of our
knowledge. TM may develop concomitant or a
few days after SARS-CoV-2 infection.

Brain and whole spine MRI and the autoim-
mune panel are necessary to rule out several com-
pressive or non-inflammatory myelopathies which

can mimic idiopathic TM (4).
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Emergencies such as cord compression or
non-inflammatory myelopathies, which can mimic
TM, must be ruled out by MRI of the entire spine
(5). The typical finding of cord inflammation is hy-
perintensity in the T2 sequence which can appear
in one or more cord segments (6,7).

While systematic or local autoimmune diseases
and spinal cord infarcts can result in acute trans-
verse myelitis, in most cases, the etiology of TM
remains unknown (idiopathic TM). Idiopathic TM
appears to result from the post/para infectious au-
toimmune process (8,9).

Herein we discuss sixteen para/post-COVID
ATM published case report published in MED-
LINE data base. the mean age of patients was
48.69 £ 19.67 (ranging from 3 to 70 years old),
eight cases were female, and eight cases were male
(50%). Seven patients (43.75%) did not have sig-
nificant past medical history and comorbidity, but
hypertension was more prevalent among patients
with significant comorbidities (66.6%). It has been
estimated that the majority of idiopathic TM cases
were below 39 years of age, and about 20% of pa-
tients are under the age of 18 years, but in current
published case reports, only one case was below
18 years old. In contrast, in the setting of
COVID-19 induced, most patients were higher
than 50 years old (3,10). One probable idea is that
the virus affects children much less (11). It might
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However, some patients presenting with TM
may not fulfill all of the imaging and laboratory
criteria. For example, a significant percentage of
individuals with a clinical pattern that otherwise
resembles TM does not meet the inflammatory fea-
tures; therefore, the absence of inflammatory
markers does not rule out TM, and further workup
is required (9).

However, four patients had normal CSF pattern
in our review; an oligoclonal band was present in
two of them (19,20). These results might support
the theory of activated underlying autoimmune
disease in these two patients.

The autoimmune panel was checked for 13 pa-
tients, which was negative for 10 cases (76.92%).
Lumbar puncture was not performed in one patient
due to its contraindication (21).

Current published case reports support the hy-
pothesis that post/para COVID-19 ATM results
from the patient’s body’s immune reaction.

Three patients had positive serology findings: 1
case had lupus anticoagulant Ab (21), another case
with antiganglioside Ab & anti-GD1b IgM, and
upbeat oligoclonal band in CSF (22) remaining
case with MOG-IgG presence in serum (20).

Of course, literature support an increase of lu-
pus anticoagulant and antinuclear antibodies in pa-
tients hospitalized with COVID-19 (23-25). A co-
hort study showed almost 87% of their ICU
patients had positive lupus anticoagulants (26).

Zhou et al. (20) reported a 26 years old male
presented with concomitant visual symptoms, in-
cluding bilateral subacute sequential vision loss
with right RAPD (relative afferent pupillary de-
fect), retinal hemorrhage, and bilateral disc edema
and venous congestion concomitant with progres-
sive dry cough. CSF RT-PCR for SARS-CoV-2
was negative, but throat swab PCR for SARS-
CoV-2 was positive on admission with the pres-
ence of respiratory symptoms a few days before
his present admission. The authors considered the
patient as a MOG-IgG-mediated disease due to
clinical presentation and positive MOG antibody
in serum (20). MOG-IgG antibodies located on the
extracellular surface of myelin sheaths and oligo-
dendrocytes target the MOG receptors. Its expres-
sion begins late in myelination, giving rise to the
idea this protein can serve as a potential marker for
oligodendrocyte maturation and may play a role in
maintaining myelin sheaths (27). In the case above,

Romanian JournAL oF NEURoLogy — VoLuMe XX, No. 2, 2021

two differential diagnoses are MOG antibody dis-
ease and neuromyelitis optica spectrum disorder
(NMOSD). NMOSD is a rare syndrome that usual-
ly occurs in young patients, characterized by the
combination of acute optic neuritis and transverse
myelitis in demyelinating syndromes of the CNS.
Myelin oligodendrocyte glycoprotein (MOG) is a
potential target for demyelinating autoantibodies.
To establish NMO following at list one of its clin-
ical cores (optic neuritis, acute myelitis, area pos-
trema, acute brain stem, and diencephalic clinical
syndromes and symptomatic cerebral syndrome
with NMSOD-typical brain lesions) concomitant
with detecting AQP4-IgG in the serum and exclud-
ing alternative diagnosis is indicative (28). Despite
this, having negative AQP4-IgG does not exclude
NOM, and considering other clinical core charac-
teristics is necessary (28, 29). Myelin oligodendro-
cyte glycoprotein antibody disorders (MOGAD)
variants of demyelinating diseases usually involve
a demonstration around the beginning of the third
decade of life (30). A possible hypothesis for the
abovementioned case is the activation of an under-
lying immunologic disease following COVID-19
infection. The hypothesis can justify a variety of
responses to the COVID-19 infection in different
patients.

Alketbi et al. (21) reported a 32 years old male
with positive novel COVID-19 pharyngeal swab
PCR on admission who developed acute transverse
myelitis two days after initiation of respiratory
symptoms. He had positive lupus anticoagulant
and low protein S and tachypnea and tachycardia
symptoms with high D-dimer levels and a positive
pulmonary CT angiography suggestive of pulmo-
nary emboli. The underlying coagulation disorder
increases the suspicion that the etiology of symp-
toms may be regarding spinal infarction due to spi-
nal venous thrombosis.

Another support for our hypothesis was that a
seventy-year-old female developed acute motor
axonal neuropathy (AMAN) variant of Guil-
lain-Barré syndrome (GBS) fifteen days after initi-
ation of COVID-19 related respiratory symptoms.
Activation of anti-GD1 b IgM concomitant with
positive COVID-19 IgM in plasma advocated a
SARS-CoV-2-related acute AMAN/myelitis com-
plex as a result of a post-infective autoimmune re-
action mechanism (22).

Available evidence from three case reports dis-
cussed above might represent a possible connec-
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tion between the occurrence of ATM presentations
and the presence of an underlying autoimmune
condition that leads to infectious or para/post-in-
fectious flare-up of underlying autoimmune dis-
ease by COVID-19 infection.

In the conclusion of published evidence, under-
standing the exact mechanism of COVID-19 in-
duced ATM requires careful CSF study in viral
RNA detection and immunoglobulins. Eventually,
a definite diagnosis of the type of involvement as-
sociated with SARS-CoV-2 should be made by bi-
opsy or autopsy (15).

Regarding many clues that had been discussed,
the most probable etiology of TM in the setting of
COVID-19 is immune-related mechanisms.

However, in the our case report the required ev-
idence to relate transverse myelitis to the COV-
ID-19 was limited; we started the treatment with
methylprednisolone as guidelines are recommend-
ed. It seems the most effective treatment is begin-
ning five days corticosteroid IV course as soon as
possible and delayed initiation of corticosteroids is
associated with unsatisfactory results (15,22,31).
even though a combination of IVIG with corticos-
teroid resulted in better outcomes (32), initial
treatment with IVIG without corticosteroid did not
have good results (15,22,31).

Nevertheless, at acute transverse myelitis in
adults, when sensory and motor function is com-
pletely lost, the methylprednisolone response is
poor (33). Thus, in addition to high-dose glucocor-
ticoid therapy, for patients who have acute TM
with motor impairment or if symptoms are getting
worsen, plasmapheresis or plasma exchange is rec-
ommended (34-36).

Many studies confirmed the good results of
plasmapheresis or plasma exchange in patients
with transverse myelitis (32,37-39). Unfortunate-
ly, in our case, in the first session of plasmaphere-
sis, the blood pressure decreased, and the plasma-
pheresis was interrupted. New lab data showed
increases in creatinine.

We considered Rituximab to suppress COV-
ID-19 induced cytokine release syndrome and treat
post-COVID-19 immunological processes. Im-
mune suppressions may be considered when symp-
toms are getting worsen (4). To date, the most fre-
quently applied immunotherapies for neurological
diseases are DNA-synthesis interferences like
Azathioprine, Methotrexate, or immune cell deple-
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tions like Rituximab. Immune-based mediated the-
ory of neurological manifestations of the COV-
ID-19 can justify the effect of Rituximab in one
case (32,40). However, Kaur et al. (32) reported
good Rituximab outcomes in one patient; our pa-
tient did not respond to it. One possibility is that
Rituximab is effective when immune antibodies
such as antiganglioside antibodies, anti-GD 1b IgM
are present in the serum. Although another cause
delays in therapy and our patients were end-stage
and developed multisystem organ failure when
Rituximab began. Two days after initiation of the
Rituximab, the patient complained of pleural pain
and shortness of breathing. A chest CT scan con-
firmed left side pleural effusion. Rituximab was
held immediately, and a surgical consult was re-
quested.

The condition of our patient deteriorated rapid-
ly. Unfortunately, the patient died due to multiple
organ damage and respiratory failure. The outcome
of patients in our review are summarized in Table
1. One patient died due to a relapse of her COVID
infection (41). Seven patients did not have a com-
plete improving trend. Out of them, one patient
was discharged with unimprovement in his clinical
findings (15), and six patients were discharged
with partial improvement to some rate of clinical
persistence in case of their ATM manifestations.
Among these seven patients, five patients (71.42%)
had longitudinally extensive T2-hyper intensity
(=3 or more vertebral segments) or multifocal le-
sions in spinal cord imaging and one case (14.28%)
with the presence of an oligoclonal band in CSF
and positive antiganglioside Ab & anti-GD1b IgM
in serum (22).

The overall prognosis of idiopathic TM is better
than what the initial symptoms might suggest, and
our review confirms previous results. Neverthe-
less, when most of the level is involved, in about
40 percent of patients, some degree of disability
will be persisted. Very rapid onset with complete
paraplegia and spinal shock has been associated
with poorer outcomes (42-44). Therefore, as our
review demonstrated, longitudinally extensive and
multifocal spinal cord lesions and CSF oligoclonal
bands’ presence were featured available in 71.42%
of patients with para/post-COVID ATM influence
disease severity, outcome, and recurrence. Never-
theless, long-term outcomes of post/para COVD-
19 TM will remain unknown. Further studies are
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needed to evaluate the long-term outcomes of
these patients.

CONCLUSIONS

This literature review strongly support that
post/para infectious COVID-19 transverse myeli-
tis primary pathogenesis is immune-mediated.

We talked about a new probable mechanism
that a silent underlying immune disease might im-
pact patients’ prognosis, and this concept may af-
fect the strategic plan.

Concerning the global vaccination of COV-
ID-19, we would be alert to face new challenges of
post-vaccinal complications such as increasing im-
mune-mediated diseases.

Overall outcomes of TM in the setting of TM
are good. Nevertheless, it is vital to start the treat-
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