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Unusual Demyelinating Disease of the Central Nervous  
System Involving Bilateral Corticospinal Tracts Following 
COVID-19 Infection: A Case Report

Dear Editor, 
While the primary target of the severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) is the respiratory epithelium, it has been linked to a diverse range of neurological 
symptoms.1,2 Previous studies have found that this virus can cause complications in the cen-
tral nervous system (CNS), such as ischemic stroke, necrotizing encephalopathy, encepha-
lomyelitis, and CNS demyelinating disease.2 Cases of unclassified CNS demyelinating lesions 
have also been observed.3 Here we present a case of bilateral corticospinal tract (CST) lesions 
in a patient following COVID-19 infection, which is an unusual feature of possible CNS de-
myelinating disease.

A previously healthy 25-year-old male presented to our outpatient clinic with progressive 
gait disturbance. He initially experienced numbness at the bilateral finger and toe tips, fol-
lowed by instability while running that progressed to inability to stand up straight and diffi-
culty in typing. He had weakness and paresthesia in all four limbs, but no headache, blurred 
vision, dysarthria, cognitive disturbance, bladder or bowel dysfunction, or any relevant fami-
ly history. He also denied any history of trauma, drug abuse or addiction, malnutrition, or 
neurotoxin or radiation exposure. He was diagnosed with COVID-19 using the SARS-CoV-2 
polymerase chain reaction (PCR) 6 weeks before symptom onset, which lasted for 10 days 
and comprised fever, chills, malaise, sore throat, and cough.

A neurological examination revealed increased deep tendon reflex responses in the upper 
and lower limbs with bilateral spasticity. Muscular strength on the Medical Research Coun-
cil Scale was grade 4+ in the upper limbs and grade 4 in the lower limbs. Positive Babinski’s 
signs were observed on both sides. He had sensory impairment to all modalities in the distal 
limbs. Initial blood tests were normal, including the complete blood cell count erythrocyte 
sedimentation rate, blood glucose, electrolytes, and C-reactive protein levels. SARS-CoV-2 
was not detected by a real-time PCR, and a chest X-ray produced normal findings.

A fluid-attenuated inversion-recovery image in brain magnetic resonance imaging (MRI) 
revealed bilateral lesions along the CST that extended from the internal capsule to the cere-
bral peduncles and pons. Spine MRI revealed contrast-enhanced lesions that predominantly 
involved the bilateral lateral columns (Fig. 1). A nerve conduction study and needle electro-
myography produced no abnormal findings, and visual evoked potentials were also normal. 
A cerebrospinal fluid (CSF) study revealed normal protein levels without pleocytosis. Oli-
goclonal bands were not detected, and the IgG index was normal. The laboratory tests for 
other vasculitis, vitamin B12 or folate deficiency, paraneoplastic antibodies, human immu-
nodeficiency virus, hepatitis B and C, and toxocara canis all produced negative results. The 
GALC gene mutation for Krabbe disease was not detected. Tests for aquaporin-4 protein and 
myelin oligodendrocyte glycoprotein autoantibodies in the serum were both negative.
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The patient received pulsed intravenous methylpredniso-

lone therapy for 3 days due to the clinical diagnosis of possible 
COVID-19-associated CNS demyelinating lesions. Although 
brain MRI revealed no significant changes at the 6-month fol-
low-up, the symptoms in the patient had improved signifi-
cantly, with normal motor function and only mild numbness 
in both finger and toe tips remaining.

This was a case of CNS demyelinating disease with charac-

teristic MRI findings that predominantly affected the bilater-
al CST. High signal intensities in the bilateral CST can be found 
in other conditions such as motor neuron disease, Krabbe dis-
ease, celiac disease, Lyme neuroborreliosis, and HTLV-1 in-
fection. However, in the present case there were no clues for 
these differential diagnoses despite the potential doubts raised 
by the 6-week interval between COVID-19 infection and CNS 
demyelinating disease onset; CNS inflammation can still be 

Fig. 1. Brain and spine MRI of the patient. A-J: Brain MRI revealed bilateral symmetric hyperintense lesions extending from suspicious lesions in 
the corona radiata and continuing down to the pons. These lesions exhibited a characteristic ‘wine-glass’ appearance in the coronal plane (A). They 
appeared hypointense in T1-weighted images (B) and were not enhanced by gadolinium (C). Axial images of lesions involving bilateral the internal 
capsule (D), crus cerebri (E), and basis pontis (F). Spine MRI revealed hyperintense lesions at C4-5 level in T2-weighted images (G, I) with contrast 
enhancement (H, J). MRI, magnetic resonance imaging.
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present even 70 days after the initial onset of COVID-19 in-
fection.4 We therefore diagnosed the patient with possible 
COVID-19-associated CNS demyelinating disease that pre-
dominantly affected the bilateral CST. Various mechanisms 
of COVID-19-associated CNS complications have been pro-
posed, including a virus-induced hypercoagulable/pro-in-
flammatory state, direct viral invasion, and para-/postinfec-
tious immune-mediated responses.1,5 Considering the 6-week 
interval between COVID-19 infection and neurological symp-
tom onset, and the absence of febrile symptoms with SARS-
CoV-2 negativity on PCR and a normal CSF profile, it was con-
ceivable that postinfectious immune-mediated responses had 
been the primary mechanism related to the neurological man-
ifestations in our patient.

Kremer et al.2 found that approximately 30% of patients 
with COVID-19 with neurological manifestations presented 
CST involvement. However, predominantly bilateral CST le-
sions are an uncommon CNS manifestation of COVID-19 in-
fection. There have been a few cases of such lesions, including 
one that occurred during the acute phase of COVID-19 infec-
tion with fever, and lung lesions detected using chest comput-
ed tomography.3 Four cases have also been observed follow-
ing COVID-19 vaccination.6,7 However, our case differed from 
these previous ones since there was no sign of inflammation 
in the CSF analysis and it did not occur after vaccination. Brain 
pathological studies conducted on COVID-19 autopsy cases 
have revealed the presence of perivascular inflammation and 
hemorrhagic destructive lesions in the internal capsule re-
gion.8,9 The underlying reasons for the selective involvement 
of this region in COVID-19-associated CNS demyelinating 
diseases remain largely unknown. Further studies are required 
to understand these bilateral CST lesions in COVID-19-asso-
ciated CNS demyelinating diseases.

We present a case of CNS demyelinating disease that pre-
dominantly affected the bilateral CST following COVID-19 
infection. Further studies are needed to elucidate the relation-
ship between bilateral CST involvement in CNS demyelinat-
ing disease and COVID-19 infection.
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