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CASE REPORT

Spinal cord dysfunction after COVID-19 infection
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Abstract
Introduction We observed individuals affected by spinal cord dysfunction (SCD) after coronavirus disease 2019 (COVID-
19). The aim of our report is to provide our initial experience with individuals experiencing SCD after COVID-19 in a
referral center in Northern Italy, from February 21 to July 15, 2020.
Case presentation We report on three men with SCD after COVID-19. Case 1, aged 69 years, experienced T10 AIS B
paraplegia upon awakening due to spinal cord ischemia from T8 to conus medullaris, besides diffuse thromboses, 27 days
after the onset of COVID-19 symptoms. Case 2, aged 56 years, reported progressive cervicalgia 29 days after COVID-19
onset associated with C3 AIS C tetraplegia. Magnetic resonance imaging (MRI) revealed a C4–C6 spinal epidural abscess
(SEA) requiring a C3–C4 left hemilaminectomy. Case 3, aged 48 years, reported backache together with lower limb muscle
weakness on day 16 after being diagnosed with COVID-19. Exam revealed T2 AIS A paraplegia and an MRI showed a
T1–T7 SEA. He underwent a T3–T4 laminectomy. Prior to SCD, all three individuals suffered from respiratory failure due to
COVID-19, required mechanical ventilation, had cardiovascular risk factors, experienced lymphopenia, and received
tocilizumab (TCZ).
Discussion To our knowledge, this is the first report of SCD after COVID-19. Based on our experience, we did not observe a
direct viral infection, but there were two different etiologies. In Case 1, the individual developed spinal cord ischemia,
whereas in Cases 2 and 3 SEAs were likely related to the use of TCZ used to treat COVID-19.

Introduction

On February 21, 2020, the outbreak of the coronavirus
disease 2019 (COVID-19) started in Italy [1]. This infec-
tious disease, caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), represented a significant
effort for our healthcare system [2].

In this scenario, our Unipolar Spinal Unit (USU) created
a strict access protocol to maintain a COVID-19-free status
[3]. Individuals with spinal cord dysfunction (SCD) are
significantly frail, so COVID-19 may be associated with
life-threatening presentations in this population [4, 5]. Our

hospitalized patients could not receive visitors. Staff worked
only in our USU, and doctors performed most outpatient
visits with telemedicine. All our rules maintained a COVID-
19-free USU.

In the midst of these precautions, however, we admit-
ted three individuals with SCD after COVID-19 from
February 21 to July 15, 2020. All individuals had a
positive nasopharyngeal swab (NPS) for SARS-CoV-2
infection prior to their admission. Although the last NPS
had been negative when they entered our USU, we
maintained these cases under isolation for 2 weeks as a
further precaution. In all cases, the same author assessed
the ASIA Impairment Scale (AIS) grade to evaluate the
neurological level [6]. On July 15, 2020, all cases are still
hospitalized in our USU.

The aim of our report is to provide our initial experience
with people experiencing SCD after COVID-19 in a referral
USU in the Northern Italian region most affected by the
SARS-CoV-2 infection.

We conducted this study in accordance with the
Declaration of Helsinki, and each individual provided
written informed consent.
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Case 1

This 69-year-old male with arterial hypertension (HTN) and
diabetes mellitus (disease burden estimated by the Charlson
comorbidity index (CCI)= 3) developed fever, cough, and
anosmia [7]. Seven days later, he went to the emergency
department (ED) due to respiratory failure. Initially, he
required continuous positive airway pressure and after
5 days he underwent mechanical ventilation. His treatment
included tocilizumab (TCZ), prophylactic low-molecular-
weight heparin (LMWH), hydroxychloroquine (HCQ), and
lopinavir/ritonavir. Since he suffered from diabetes, his
metformin was changed to insulin, but optimal glycemic
control represented a significant challenge.

On day 25, he developed thromboses at the level of right
posterior tibial vein, right small saphenous vein, right
internal jugular and subclavian veins (central venous
catheter-related thrombosis). In addition, the computed
tomography scan showed an infarction of the left middle
third posterior renal cortex and a left lower lobe pulmonary
embolism. Blood tests revealed high levels of D-dimer
(>5000 ng/mL) and an inferior vena cava filter was placed.

On day 27, the gentleman woke up with paraplegia.
Magnetic resonance imaging (MRI) showed ischemia from T8
to the conus medullaris and the neurological level was T10
AIS B. This spectrum was coherent with the anterior spinal
artery syndrome due to the occlusion of the artery of Adam-
kiewicz. When he entered our Unit, the spinal cord indepen-
dence measure (SCIM) was 12 (self-care= 4; respiration and
sphincter management= 8; mobility= 0) [8]. Later, he started
clean intermittent catheterization (CIC). As for bowel man-
agement, he is receiving polyethylene glycol (PEG) and sen-
nosides. He started to sit on the toilet. We are evaluating early
transanal irrigation. After 60 days of rehabilitation, the SCIM
raised up to 45 (self-care= 16; respiration and sphincter
management= 22; mobility= 7). Currently, he requires
minimal assistance at a wheelchair level.

Cases 2 and 3

Case 2 is a 56-year-old male suffering from HTN, dyslipi-
demia, and trigeminal neuralgia (CCI= 1). He first devel-
oped fever and cough, and, after 7 days, he suffered from
respiratory failure, initially requiring noninvasive ventila-
tion (NIV), followed by mechanical ventilation. Both NPS
and bronchial aspirate, performed after tracheostomy, con-
firmed SARS-CoV-2 infection, and chest x-ray showed
bilateral atypical pneumonia. He received TCZ, prophy-
lactic LMWH, HCQ, and azithromycin. He was discharged
home after 16 days.

Six-day post discharge (29 days after COVID-19
symptom onset), he experienced cervicalgia, right upper

limb dysesthesia, and upper limb weakness. Since the pain
was unresponsive to analgesics, he presented 4 days later to
our ED where he underwent spine MRI, showing a
C4–C6 spinal epidural abscess (SEA). In addition, he had
fever up to 39.5 °C and blood cultures revealed methicillin-
susceptible Staphylococcus aureus (MSSA). He underwent
a C3–C4 left hemilaminectomy. We observed neither
intraoperative nor early postoperative complications. The
intraoperative microbiological examination revealed
MSSA. After surgery, neurologic exam assessed C3 AIS C
tetraplegia. His clinical manifestation, characterized by a
greater motor loss in the upper limbs than in the lower
limbs, was consistent with central cord syndrome. He
started CIC. As for bowel management, he is receiving PEG
and sennosides. He started to sit on the toilet. When he was
admitted, the SCIM was 10 (self-care= 0; respiration and
sphincter management= 8; mobility= 2). He has recently
started to walk with a walking frame. After 60 days of
rehabilitation, the SCIM was 73 (self-care= 14; respiration
and sphincter management= 33; mobility= 26).

Case 3 is a 48-year-old male with HTN and obesity (CCI
= 0) who developed fever and cough. After 7 days, his
condition deteriorated, and he presented with respiratory
failure, initially requiring NIV and, later, mechanical ven-
tilation. We confirmed COVID-19 diagnosis with NPS and
—after tracheostomy—bronchial aspirate. He received
TCZ, high-dose corticosteroids, prophylactic LMWH,
HCQ, lopinavir/ritonavir, and acyclovir.

On day 16, he reported backache associated with lower
limb muscle weakness. After 4 days he underwent spine
MRI, showing a T1–T7 SEA. The patient underwent a
T3–T4 laminectomy. The intraoperative microbiological
analyses revealed MSSA infection. On the 5th post opera-
tive day, the patient had fever, which was treated with a
shift of antibiotic therapy. Blood cultures were positive for
Enterococcus faecalis. After surgery, he was transferred to
our USU, where the neurologic exam revealed a T2 AIS A
paraplegia. The SCIM improved from 2 (self-care= 0;
respiration and sphincter management= 2; mobility= 0) to
47 (self-care= 14; respiration and sphincter management=
27; mobility= 6) after 60 days of rehabilitation. We
removed his tracheostomy, and he started CIC. As for
bowel management, he is receiving PEG and sennosides,
and has not started to sit on the toilet so far. He is using a
corset and is not yet independent at a wheelchair level.

Discussion

Most individuals infected with COVID-19 experience mild
symptoms, including fever, cough, sore throat, nasal con-
gestion, diarrhea, dizziness, muscle weakness, anosmia,
ageusia, and headache [9]. After 1 week, up to one-third of
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patients might present with respiratory failure, and 26% of
them will require intensive care [10]. Several life-
threatening complications have been directly or indirectly
associated with COVID-19, including venous thromboem-
bolism, disseminated intravascular coagulation, cardiac
injury, Kawasaki disease, and multiorgan failure [11–13].

SARS-CoV-2 has also been detected in the brain and
cerebrospinal fluid. As a consequence of the neurotropic and
neuro-invasive potential of this virus, it has been reported that
36.4% of patients with COVID-19 suffer from neurological
complications, and up to 45.5% patients in case of severe
SARS-CoV-2 infection [14]. Reported neurological manifes-
tations have included dizziness, headache, impaired con-
sciousness, acute cerebrovascular disease, ataxia, seizure, taste
impairment, smell impairment, vision impairment, nerve pain,
and Guillain–Barre ́ syndrome [15, 16]. The impact of
COVID-19 on individuals with SCD has been reported.
However, to the best of our knowledge, SCD after COVID-19
has not been described [17–22].

Case 1 presented a typical ischemic pattern of SCD:
acute onset, low thoracic injury, and incomplete neurolo-
gical level. This is in line with the well-known pro-
thrombotic character of the SARS-CoV-2, confirmed by
elevated D-dimer levels and hyperfibrinogemia, while
abnormalities in prothrombin time, partial thromboplastin
time, and platelet counts are initially uncommon [23].

SARS-CoV-2 has been associated with bacterial and
fungal co-infections [24]. An infectious SCD etiology was
detected in our other two cases: we observed SEAs due to
MSSA, and a progressive clinical presentation consistent
with an infectious etiology (they suffered from an escalating
backache which was unresponsive to analgesics).

We believe that these abscesses may have been pre-
cipitated by the immunomodulatory therapy (IMT) we
administered to treat SARS-CoV-2 infection. The treatment
of COVID-19 is currently a matter of debate. During the
initial period of the COVID-19 emergency, we experienced
the release of weekly hospital protocols. Indeed, some drugs
were not shared among the included cases. However, TCZ
was a constant in 3/3 cases [25]. TCZ is a humanized
monoclonal antibody against the interleukin-6 receptor which
proved to be effective against the cytokine storm induced by
SARS-CoV-2. Following the initial success, this drug
became freely available in Italy. Among TCZ potential
adverse effects, abscesses in different body parts had been
reported over the years [26, 27]. In general, IMT (e.g., cor-
ticosteroids, thiopurines, methotrexate, calcineurin inhibitors,
and antitumor necrosis factor agents) may favor infections
[28]. Therefore, the combination of COVID-19 and IMT
might provoke abscesses, like the described SEAs.

A severe COVID-19 complication like SCD may be
associated with specific risk factors. Patients with

cardiovascular, pulmonary, and immunological diseases
showed severe COVID-19 presentations. A recent meta-
analysis outlined lymphopenia (lymphocyte count < 1500/μL)
was associated with nearly threefold increased risk of severe
COVID-19 (random effects model, odds ratio= 2.99, 95%
CI: 1.31–6.82) [29]. When they were admitted to the ED, all
our cases presented lymphopenia (Case 1= 730/μL; Case
2= 540/μL; Case 3= 270/μL), showing a significant risk
factor for severe COVID-19, besides other predisposing
comorbidities, like HTN, diabetes, and obesity.

Despite other viruses (e.g., human immunodeficiency
virus, poliovirus, and arboviruses), we did not observe a
SARS-CoV-2 infection of the spinal cord provoking a direct
injury [30]. Indeed, our three cases developed SCD after
COVID-19 for two different mechanisms: occlusion of the
artery of Adamkiewicz and MSSA-related SEAs, probably
precipitated by the IMT administered to treat COVID-19.
This significant difference should be taken into account for
preventing SCD while treating COVID-19.

Although the included sample is small, it represents a
homogenous cohort admitted to our USU for rehabilitation
[31]. Therefore, the population is representative of the
incidence and prevalence of SCD associated with COVID-
19 by a referral USU in the Northern Italian region most
affected by the SARS-CoV-2 diffusion.

Considering the impact of SCD on quality of life and
national healthcare systems, we advocate the collection and
sharing of data regarding individuals with SCD after
COVID-19.

Conclusions

To our knowledge, this report is the first to describe new
SCD after COVID-19. Our initial experience showed both
ischemic and infectious etiology of SCD. Since COVID-19
complications are increasing, and they are often unfamiliar to
most healthcare professionals, involved clinicians should be
informed to face with this severe complication, addressing a
prompt diagnosis and an efficacious treatment to decrease the
SCD-related morbidity and public health burden.
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