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MRI-negative myelitis, especially
after COVID-19: a case report
and literature review

Mitsuyoshi Tamura, Yohei Yagi, Satoki Hanayama,
Satoko Yoshizaki, Kazumoto Shibuya, Hiroki Masuda
and Masahiro Mori*

Department of Neurology, Graduate School of Medicine, Chiba University, Chiba, Japan

Background: Neurological sequelae of coronavirus disease 2019 (COVID-19)
include inflammatory myelopathies. Among these, magnetic resonance imaging
(MRI)-negative myelitis— defined as normal spinal cord MRI findings despite
compatible clinical features—presents diagnostic and therapeutic challenges.
Case presentation: A 22-year-old Japanese woman developed progressive distal
paresthesia, gait disturbance, bladder and rectal dysfunction, and sensory loss
approximately three months after COVID-19. Neurological examination
presented with pyramidal tract signs and sensory deficits in both lower limbs.
Cerebrospinal fluid oligoclonal bands were positive. Brain MRI showed subtle
corticospinal tract hyperintensities, whereas spinal MRI findings remained normal
throughout the course. Somatosensory-evoked potentials (SEP) demonstrated
absent right N20 and bilateral P37 responses, localizing dysfunction to the
thoracic cord. Treatment with intravenous methylprednisolone pulse therapy
with plasma exchange resulted in marked clinical recovery and SEP
normalization, with only mild residual paresthesia at two-year follow-up.
Discussion: The present case illustrates the clinical utility of SEPs for monitoring
disease activity and establishing objective criteria for treatment escalation in
post-COVID-19 MRI-negative myelitis. Although MRI-negative myelitis can be
observed in myelin oligodendrocyte glycoprotein antibody-associated disease
(MOGAD), lupus myelitis, and glial fibrillary acidic protein (GFAP) astrocytopathy,
post-COVID-19 myelitis lacks specific biomarkers, complicating both diagnosis
and treatment. A review of 20 reported cases of post-COVID-19 MRI-negative
myelitis revealed a mean age of 54.4 years, a male-to-female ratio of 3:2,
frequent bladder and rectal disturbances and paresis (85% each), high severity
(63.2%), a median infection-to-neurological interval of 28 days, oligoclonal
bands in 25% (4/16), multiple immunotherapies in 66.7%, and marked
improvement or recovery in 66.7%.

Conclusion: In post-COVID-19 MRI-negative myelitis, SEPs offer critical
diagnostic and prognostic information. Early recognition and timely escalation
of combination immunotherapy may optimize neurological outcomes.
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Introduction

Neurological complications after coronavirus disease 2019
(COVID-19) encompass a spectrum of inflammatory disorders.
Magnetic resonance imaging (MRI)-negative myelitis, defined as a
normal spinal cord MRI despite a compatible clinical syndrome, has
been increasingly reported in this population (1, 2). The absence of
abnormalities on MRI can hinder the diagnosis of myelitis and
often delay the initiation of immunotherapy. Despite these
clinical challenges, its underlying pathophysiology remains
poorly understood.

Herein, we report the case of a 22-year-old Japanese woman
who developed MRI-negative myelitis following COVID-19. The
diagnosis and clinical course were evaluated using somatosensory
evoked potentials (SEPs), and the patient was successfully treated
with combined immunotherapy.

Case presentation

The patient was a 22-year-old Japanese woman with no family
history of neurological disease. Five months prior to admission, she
contracted COVID-19, as confirmed by antigen testing. During the
acute phase of COVID-19, she presented with high fever, severe
fatigue, and respiratory symptoms, resulting two weeks of work
disability. There were no subsequent infections, antecedent trauma,
or vaccination between the COVID-19 infection and neurological
symptom onset. Three months after infection, she noticed
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numbness in her distal lower extremities. In the following weeks,
her symptoms progressed to include gait disturbances, urinary
hesitancy, and constipation (Figure 1). Three weeks after the
neurological onset, the patient visited our hospital.

Physical examination on admission revealed diffuse weakness in
the lower extremities, which was most pronounced bilaterally in the
iliopsoas muscles (Medical Research Council (MRC) grade: right 2/
5, left 3/5). Muscle tone increased in the right lower extremity, and
deep tendon reflexes were hyperactive in both lower extremities,
with bilateral positive Babinski and Chaddock reflexes. Ankle
clonus was observed with three beats on the right and two beats
on the left. The presence of Lhermitte’s sign was also observed. Pain
sensation was reduced below the tenth thoracal (T10). Heel-to-knee
testing revealed bilateral dysmetria, which improved with visual
guidance. The vibration sensation in the lower extremities and
proprioception of the toes was mildly impaired. The patient also
exhibited delayed micturition and constipation.

Although a thoracic spinal cord lesion was suspected initially,
laboratory and neuroimaging findings were largely unremarkable
except for positive cerebrospinal fluid (CSF) oligoclonal bands
(OCBs) (type II). Blood test results for vitamins B1, B6, B12, folate,
and very-long-chain fatty acids were within the normal ranges.
Serological tests for infections, including Treponema pallidum
antibody, human T-lymphotropic virus type 1 and 2 antibodies,
herpes simplex virus, varicella-zoster virus, Epstein-Barr virus, and
cytomegalovirus, were negative. Immunological markers, including
immunoglobulin G, immunoglobulin A, immunoglobulin
M, complement components, and lupus anticoagulants,
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Clinical course table of the present patient. Three months after COVID-19, the patient developed paresthesia and numbness in the lower extremities,
followed by progressive onset of urinary hesitancy, constipation, and paraplegia over a three-week period. Following intravenous
methylprednisolone pulse therapy (IVMP), symptoms plateaued but did not improve, and three weeks after IVMP, symptoms worsened again.
Although repeat MRI showed no apparent lesions, worsening findings on somatosensory evoked potentials (SEP) prompted additional
immunotherapy. As gait disturbance requiring a wheelchair persisted despite IVMP, plasma exchange (PE) was performed five times. The treatment
was effective, and by the completion of the fifth PE session, all symptoms had markedly improved
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were within the normal limits. Serum antibodies, including
anti-aquaporin-4 (enzyme-linked immunosorbent assay), anti-
myelin oligodendrocyte glycoprotein (MOG; live cell-based assay),
anti-nuclear, anti-double-stranded DNA, anti-SS-A (Ro), and anti-
SS-B (La), were all negative. CSF analysis revealed a normal cell count
(1/uL), protein level (24 mg/dL), interleukin-6 (4.2 pg/mL), and
immunoglobulin G index (0.49). The cerebrospinal fluid was negative
for anti-glial fibrillary acidic protein (GFAP) antibodies.

MRI of the cervical and thoracic spinal cord revealed no
abnormalities (Figures 2A, B). Contrast-enhanced MRI of the
spinal cord also revealed no abnormal findings. Brain MRI
revealed mildly increased signal intensities along the corticospinal
tract, which were unlikely to represent plaques, with no other
apparent abnormalities (Figure 2C). However, SEP studies
revealed the absence of the right N20 component and bilateral
absence of P37 responses, indicating significant dysfunction of the
somatosensory pathway (Figures 3A, B).

Based on clinical symptoms, subacute progression, positive
OCB in the CSF, and SEP findings, spinal cord damage at the
thoracic level caused by an inflammatory condition was suspected.

10.3389/fimmu.2025.1708018

High-dose intravenous methylprednisolone (IVMP: 1,000 mg/day)
was administered for five consecutive days; however, the
therapeutic response was limited. The patient’s functional status
deteriorated, requiring wheelchair assistance one month after the
initial treatment. Follow-up spinal cord MRI showed no
abnormalities (Figures 2D, E); however, re-examination of the
SEP confirmed the persistent absence of both N20 and P37
(Figures 3C, D), suggesting ongoing somatosensory pathway
dysfunction. Brain MRI again revealed hyperintensities along the
corticospinal tract (Figure 2F). Given the inadequate response to the
initial corticosteroid therapy, a second treatment course was
initiated a month after the first course, which combined high-
dose methylprednisolone with therapeutic plasma exchange.
Plasma exchange was selected as additional therapy based on the
following considerations: the acute clinical course and positive
OCBs suggested autoimmune involvement; the patient was
already non-ambulatory and required wheelchair despite receiving
IVMP therapy, warranting aggressive treatment intensification; and
the target autoantibody remained unidentified. Following combined
treatment, the patient demonstrated gradual clinical improvement.

FIGURE 2

Spinal cord and brain MRI images at the initial hospitalization and one month later. At the initial hospitalization, sagittal T2-weighted images (T2WI)
of the thoracic spinal cord (A) showed no abnormal lesions. Although clinical findings suggested lesions around the Th9/10 level, axial T2WI showed
no intramedullary abnormal signals (B) Brain MRI revealed mild hyperintense changes in the bilateral pyramidal tracts on T2WI (C, white arrows).
Following intravenous methylprednisolone pulse therapy, spinal cord MRI one month later also showed no intramedullary abnormal signals [(D)
sagittal T2WI; (E) axial T2WI at the Th9/10 levell. Brain MRI showing mild hyperintense changes in the bilateral pyramidal tracts on T2WI, similar to
the initial findings (F, white arrows). White bars correspond to 10 mm. R, right; L, left; An, anterior side; CP, Cerebral peduncle; RN, Red nucleus
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Somatosensory evoked potentials (SEPs) at the initial visit (A, B), one month later after the first intravenous methylprednisolone pulse therapy (IVMP) (C, D),
after the second IVMP and plasma exchange (second therapy) (E, F), and four months after the second therapy (G, H). Black arrows indicate N20, and
striped arrows indicate P37. At the initial hospitalization, right N20 and bilateral P37 were absent (A, B). On re-examination one month later (after the first
IVMP), no waveforms were elicited proximal to the popliteal fossa (C, D). After the second therapy, bilateral N20 and P37 reappeared, with slightly
prolonged N20 latencies and markedly prolonged P37 latencies (right N20: 21.5 ms, P37: 52.8 ms; left N20: 22.2 ms, P37: 56.4 ms) (E, F). At four months
after the second therapy, N20 and P37 latencies had improved (right N20: 21.0 ms, P37: 43.1 ms; left N20: 20.4 ms, P37: 45.7 ms) (G, H).

Numbness and muscle weakness began improving after the second
plasma exchange session, indicating treatment efficacy. Three weeks
after initiating retreatment (after five sessions of plasma exchange),
the patient regained independent ambulation. Post-treatment SEP
studies revealed the reappearance of both N20 and P37
(Figures 3E-H), which correlated with clinical recovery. Over two
years of follow-up, the patient has remained stable, with only mild
residual distal paresthesia.

Discussion

Our findings from this case reveal four clinically significant
takeaways regarding post-COVID-19 myelitis: (1) myelitis can
occur even when spinal cord MRI findings are normal, (2) SEPs
provide decisive diagnostic and monitoring value in MRI-negative
myelitis, (3) COVID-19 may act as a preceding infectious trigger,
and (4) escalation-ready immunotherapy can be effective when the
initial steroid response is suboptimal.

MRI-negative myelitis

We identified articles to be included in this narrative review by
entering the following search terms into PubMed, Web of Science,
and Google Scholar: MRI-negative myelitis and MRI negative
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myelitis. The clinical features and laboratory findings of patients
with MRI-negative myelitis, excluding post-COVID-19 cases
reported in the literature, are summarized in Table 1. Particularly
in MOGAD cases with recurrent relapses, entries in the table were
limited to instances that fulfilled the following conditions: spinal
cord MRI was performed when myelitis symptoms were present,
and MRI-negativity was confirmed at the time. Cases in which a
spinal cord lesion was identified on MRI at any point during the
clinical course, and cases of multiple sclerosis were excluded. MRI-
negative myelitis is a rare clinical entity characterized by symptoms
indicative of spinal cord inflammation, despite normal spinal MRI
findings. This phenomenon has been recognized in specific
contexts, including MOG antibody-associated disease (MOGAD),
GFAP astrocytopathy, Sjogren’s syndrome, and lupus myelitis (3-
7). When considering the mechanism of MRI-negative myelitis
associated with COVID-19, examining the pathogenesis of human
T-cell leukemia virus type 1 (HTLV-1)-associated myelopathy/
tropical spastic paraparesis (HAM/TSP) -one of the diseases
causing myelopathy related to viruses- may provide insight.
HAM/TSP is a chronic inflammatory disorder of the spinal cord
caused by HTLV-1. The virus primarily infects CD4"; T cells, and
viral proteins such as Tax and HBZ induce persistent activation and
cytokine production (8). In the spinal cord, HTLV-1-infected T
cells and HTLV-1-specific CD8™; cytotoxic T lymphocytes infiltrate
and release proinflammatory cytokines including IFN-y and TNF-
o, leading to blood-brain barrier disruption and secondary
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TABLE 1 Clinical features and laboratory findings of patients with MRI-negative myelitis, excluding post-COVID-19 cases reported in the literature.

Reference nMsllenlitis Severity ?ARI timing STolliE Brain MRI AETEER

symptoms rom onset cord MRI treatment
MOGAD
Kolcava (2022) (3) 26 M BL S Mo 10d normal normal suspicious | pro 224 mg/dL 1vVCS Excellent
Viswanathan (2020) (6) 34 F Bl Pa Se onset, 2m normal N/A N/A Normal IvVCS Excellent
Yang (2023) (10) 62 F Bl Pa Mo 7d, 33d normal normal normal pro 66.7 mg/dL IVCS Excellent
Macaron (2020) (11) 57 M Bl Qu Mo 2d, 5d, 121d normal normal N/A pro 75 mg/dL IVCS Excellent
Perez (2019) (12) 8 M B, Pa Mi N/A normal normal N/A pro 97 mg/dL IvVCS Excellent
Hwangbo (2023) (13) 37 F Bl Mi N/A normal normal normal pro 48 mg/dL IvVCS Excellent
Sechi (2021) (14) 35 F Bl Mo 2w, 4w normal normal N/A j;l(l] ‘::g;;: pro vCS Excellent
Sechi (2021) (14) 46 | M MuBI Mo N/A normal ot E:n‘zrn:;twemng and A ;ﬂ;};l C{EL’ PO ves Excellent
Sechi (2021) (14) 80 M Bl Pa Mo N/A normal N/A suspicious = N/A oral steroid Excellent
Ortiz-Guerrero (2025) (15) 47 F S, Pa, Bl Mi 10d, 2m, 1y normal non-specific N/A Z;anl;//gi“ > pro IvVCS Excellent
Friedman-Korn (2025) (16) 31 F S, Bl Mi onset, 5m normal I::OISZ hyperintense N/A normal IvVCS Excellent
Friedman-Korn (2025) (16) 29 F S, Mu, Bl Mi 7d, 3m normal N/A N/A N/A IvVCS Excellent
Goto (2021) (31) 35 F S, Pa, Bl Mo N/A normal normal N/A ;ZHHIIZ//SLL pro ves Excellent
Baddam (2025) (17) 64 M S, Mu, Bl Se OP normal non-specific N/A normal IVCS Improved
GFAP-A
Goyne (2023) (7) 50s M S PaBl Se onset, 11d, 2w llels?;rl:’“g E:;Z;f:g:;mcular radial | /a pleacytosis, HP | IVCS, PE Excellent
Lupus-M
Das (2022) (21) 21 F S, Mu, A N/A OP, 7d, 6w, 3m normal unidentified bright object N/A pleocytosis, HP steroid, CP, MMF Excellent
Das (2022) (21) 26 F S, Mu, A N/A OP, 7d, 6w, 3m normal normal N/A HP steroid, CP, Rituximab | Excellent
Das (2022) (21) 26 F Mu, A N/A OP, 7d, 6w, 3m normal normal N/A HP steroid, CP, MMF Excellent
Das (2022) (21) 35 F Mu, A N/A OP, 7d, 6w, 3m normal normal N/A HP steroid, PE, CP Excellent

(Continued)
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TABLE 1 Continued

Reference miller:itis Severity ?ARI e Selliel] Brain MRI NETEETPIERE Outcome
symptoms rom onset cord MRI treatment

Lupus-M

Das (2022) (21) 20 F Mu, A N/A OP, 7d, 6w, 3m normal normal N/A pleocytosis, HP steroid Excellent
Das (2022) (21) 24 F S, Mu, A N/A OP, 7d, 6w, 3m normal normal N/A pleocytosis, HP steroid, CP, MMF Excellent
Das (2022) (21) 29 M Mu, A N/A OP, 7d, 6w, 3m normal normal N/A HP steroid, CP, MMF Excellent
Das (2022) (21) 45 F Mu, A N/A OP, 7d, 6w, 3m normal unidentified bright object N/A pleocytosis, HP steroid, CP, MMF Excellent
Grover (2025) (22) 27 F S, Pa, Bl Se OP, 6w normal normal N/A pro 90 mg/dL steroid, MMF Excellent
Monahan (2020) (4) 42 M S, Pa, Bl Mo OP (10d) normal N/A normal normal steroid, CP Improved
Monahan (2020) (4) 36 F S Mi opP normal N/A normal normal steroid, CP Improved
Monahan (2020) (4) 26 F S, Pa, Bl Mo OP, 12m normal N/A N/A normal steroid, CP Improved
Monahan (2020) (4) 23 F S, Mu Mi OP (1w), 2w, 4m normal N/A normal normal Steroid, CP Improved

MOGAD: myelin oligodendrocyte glycoprotein antibody-associated disease; GFAP-A: glial fibrillary acidic protein astrocytopathy; lupus-M: lupus myelitis; Bl: bladder-rectal disorder; Pa: paralysis; Qu: quadriplegia; DS: deep sensation impairment; S: sensory
impairment; Mu: muscle weakness; A: autoimmune disorder; Mo: moderate; Se: severe; Mi: mild; N/A: not available; d: days; w: weeks; m: months; OP: on presentation; OCB: oligoclonal bands; MBP: myelin basic protein; pro: protein; cell: cell counts; HP: high level

protein; IgG: immunoglobulin G; IVCS: Intravenous corticosteroid; PE: plasma exchange; ACT: anticoagulant therapy; CP: cyclophosphamide; MMF: Mycophenolate Mofetil
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TABLE 2 Clinical features and laboratory findings of patients with post-COVID-19 MRI-negative myelitis in the literature.

ET] C19-Neuro  Timepoint of MRI Spinal Brain CSF abnormal Acute-phase
Reference Age Sex » o SEPs .
symptoms interval acquisition cord MRI MRI findings treatment
N20,

Our case 22 | F Bl, Pa, DS, Lh Se 3m 1m (OP), 2m normal HCT P37 OCB+ IVCS, PE Excellent
Ok
(203:;“:;) 57 M BLPaDSLh  Se 6w OP, after PE, every month | normal normal P40 | MBP 402.9 pg/mL IVCS, PE, 1VIg Excellent
K

awama 45 M | BLQuDS Mi 14d op normal normal N2 | OCB+ vCS Excellent
(2023) (1)
Kawama . N30,
2023) (1) 50 M Bl, Pa, DS Mi 7d oP normal normal P38 OCB+ IVCS Excellent
K
(22‘;’:;“?1) 4 M BLPaLhDS Mo 10d OP, 3m 3m: HLPC normal P38 | OCB+ IVCS, IVIg Excellent

k
8032;“24) 59 M BLPa Se Sw OP, 4m 4m: HLPC 4m: HCT N/A | pro 67 mg/dL IVCS, PE, 1VIg Improved
Ok
@ 02:;“24) 59 M Bl, Pa, DS Se 6w OP, 4m 4m: HLPC 4m: HCT N/A Normal IVCS, PE, 1VIg Excellent

k
(020321154) 65 M  BlLPaDS Se 6w OP, 4m 4m: HLPC HCT N/A | MBP 327 pg/mL IVCS, PE, IVIg Excellent

k 4 mg/dL, MBP
Okumura 52 M BLTa Se aw OP, 4m 4m: HLPC 4m: HCT N prostmed 290 1ves, pE, 1vig Partial
(2024) (24) pg/mL, OCB+
Masaad (2022 Partial

asaad (2022) 2 F Bl Pa, Lh N/A N/A OP, +lw normal A NJA | Normal IVCS, ACT Excellent
(25) thrombosis
Abrams (2021
(231;ams ( ) 69 M Bl, Pa Se 2w N/A normal normal N/A pro 69.4 mg/dL IVCS, 1Vig No response
g‘;ams (2021) 64 M | BLPalh Mo 3-4m opP normal normal NA | NA ves Partial
A 2021
(zl;ams (2021) 64 F Pa Mo 5-6m 5-6m (OP) normal normal N/A | N/A N/A N/A
A 2021
(;;r)ams (2021) 58 | F Pa Mo 3w 3w (OP) normal normal N/A | N/A vCs Partial
Abrams (2021
(2;;"“5 (2021) 63 M  Pa Mi 2m 2m (OP) normal hemangioma = N/A | N/A N/A N/A
?;I;non (2021) 60 F Bl Pa, Lh Se 2m 1m (OP), 4m 4m: HLPC 3m: HCT N/A Z"'Ln 0L, pro 8LO mg/ | 1y g pp AcT Excellent

(Continued)
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Bl, bladder-rectal disorder; C19-Neuro interval, Interval between COVID-19 and neurological onsets; Pa, paralysis; Qu, quadriplegia; DS, deep sensation impairment; Mo, moderate; Se, severe (unable to walk by his/her own); Mi, mild; N/A, not available; d, days; w,

weeks; m, months; OP, on presentation; HLPC, hyperintensity involving the lateral/posterior column; HCT, hyperintensity along the corticospinal tracts; OCB, oligoclonal bands; MBP, myelin basic protein; pro, protein; cell, cell counts; IgG, immunoglobulin G; IVCS,

Intravenous corticosteroid; IVIg, Intravenous immunoglobulin; PE, plasma exchange; ACT, anticoagulant therapy.

10.3389/fimmu.2025.1708018

demyelination and axonal loss (9). Thus, the pathogenesis is driven
mainly by immune-mediated mechanisms rather than direct viral
cytotoxicity. In COVID-19-associated MRI-negative myelitis,
COVID-19 may contribute by initiating virus-specific immune
activation that progressively damages the spinal cord. Previous
reports have included cases where it took 5 to 6 months for
myelitis to develop after COVID-19 infection (Table 2). While it
cannot be ruled out that COVID-19 infection is not involved in the
development of myelitis in our case, the existence of such complex
mechanisms may also be prolonging the incubation period.

MOGAD cases typically show visible longitudinally extensive
transverse myelitis or central gray matter—predominant cord lesions
on early MRI, which are sometimes accompanied by optic neuritis.
A serological marker (MOG IgG) has also been established (3, 6,
10). Sustained MRI negativity is uncommon, and relapse is more
characteristic than in COVID-19-related myelitis. Steroid treatment
alone was highly effective (3, 6, 10-17). Given that 20-40% of
patients with MOGAD are reported to have moderate to severe
disability (18-20), steroid responsiveness in MRI-negative cases is
considered relatively favorable. The proposed mechanisms
underlying MRI-negative myelitis in MOGAD include the limited
sensitivity of MRI, lesions confined to the gray matter, small lesion
size, and susceptibility of MRI to motion artifacts (16). Cases of
GFAP astrocytopathy frequently demonstrate radial perivascular
enhancement in the brain and longitudinal cord lesions and are
supported by GFAP-IgG (often CSF-restricted). Persistent MRI-
negative spinal disease is atypical (7). Lupus myelitis often shows
early MRI positivity with extensive transverse myelitis, potentially
influenced by vascular or inflammatory mechanisms (including
antiphospholipid antibodies) (21). Management frequently
involves a combination of high-dose steroids with anticoagulation
and/or immunosuppressive therapy. Definitive conclusions
regarding treatment responsiveness in lupus myelitis have not
been established, but at least, MRI-negative cases demonstrate
favorable treatment responsiveness (4, 21, 22).

Beyond these conditions, persistence of a normal spinal cord MRI
throughout the disease course is rare (5). In this regard, accumulating
reports of MRI-negative myelitis following COVID-19 raise the
possibility of a distinct post-infectious neuroimmunological
syndrome, with pathophysiology different from myelitis associated
with other viral infections.

Post-COVID-19 MRI-negative myelitis

In the present case, the acute onset of myelopathic symptoms with
rapid improvement following immunotherapy was consistent with an
inflammatory condition. While a definitive causal relationship with
prior COVID-19 infection cannot be established owing to the three-
month interval before symptom onset, it is noteworthy that a
substantial proportion of previously reported cases of MRI-negative
myelitis following COVID-19 also demonstrated a latency exceeding
three months. Previously reported cases of MRI-negative myelitis
following COVID-19 and their clinical features and laboratory
findings are summarized in Table 2 (1, 2, 23-32). According to the
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previous reports, the mean age of onset was 54.4 years, with a male-to-
female ratio of 3:2. The most frequent presenting symptoms were
bladder and rectal disturbances (85%), and paresis (85%). The median
interval from COVID-19 onset to neurological symptoms was 28 days
(mean 39.2 days). OCB positivity was observed in 4 of 16 cases with
documented test results. These reports frequently described a subacute
progressive course, clinical signs indicative of thoracic cord
involvement, and persistently normal spinal cord MRI findings.
Compared with previous reports, our case was notable for the
prolonged interval between the patient’s initial SARS-CoV-2
infection and the onset of neurological symptoms, as well as the
presence of positive OCBs. Our case demonstrated a longer interval
of 3 months, as compared to the previously reported median interval of
28 days. The clinical presentation and course were consistent with
those of previously reported cases of post-COVID-19 MRI-
negative myelitis.

The proposed mechanisms for post-COVID-19 neurological
complications include direct viral invasion, systemic inflammatory
responses, and molecular mimicry, leading to autoimmune reactions
(1, 2). The reasons why spinal cord symptoms may be evident despite
negative MRI findings include not only the limitations of MRI
sensitivity or lesion size, as discussed in reports on MOGAD (16),
but also the possibility that microglial activation, which can reflect
disease activity in certain forms of myelitis, does not necessarily
manifest as an MRI abnormality. A similar mechanism may be
involved in post-COVID-19 myelitis (33). After SARS-CoV-2
infection, immune dysregulation and cytokine release (IL-6, TNF-a,
IL-1P) can cause microglial and astrocytic activation and endothelial
injury, leading to neuroinflammation without producing the edema or
demyelination that generate high T2 signal on MRI (34, 35). In
addition, autoimmune reactions triggered by molecular mimicry
between viral and neural antigens can disrupt neuronal transmission
through antibodies or T-cell responses, causing functional conduction
block without structural tissue loss (36). The resulting damage often
involves subtle axonal or metabolic changes below the spatial and
contrast resolution of conventional MRI sequences. Therefore, MRI
negativity arises because the inflammatory and metabolic disturbances
are too fine or transient to alter water content or tissue structure
sufficiently for MRI detection. Advanced techniques such as diffusion
tensor imaging or MR spectroscopy may reveal these invisible
microstructural abnormalities.

The temporal relationship and potential causal mechanisms
between COVID-19 and delayed-onset myelitis remain under
investigation. A previous report described a case of post-COVID-
19 myelitis that presented with acute myelopathic symptoms, in
which the diagnosis was established on the basis of responsiveness to
immunotherapy and the presence of anti-ACE2 antibodies, despite
cerebrospinal fluid analysis revealing only mild protein elevation (32).
Treatment approaches for MRI-negative myelitis after COVID-19 are
not yet well established. Although IVMP is the standard first-line
therapy, combination with therapeutic plasma exchange may provide
additional benefit, particularly in steroid-refractory cases (1, 26).

Previous studies have described a T2 hyperintensity along the
corticospinal tract in the brain MRI of patients with post-COVID-
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19 MRI-negative myelitis—a phenomenon termed the “grasshopper
sign” (24). This subtle radiological feature was observed in our
patient, further supporting the proposed clinical entity. This finding
may serve as a supportive diagnostic clue in patients with suspected
post-COVID-19 spinal cord involvement, particularly when the
spinal cord MRI findings remain normal.

Compared with COVID-19-unrelated cases, COVID-19-
related MRI-negative myelitis is characterized by (i) MRI-negative
spinal cord imaging findings at early stages, (ii) reliance on CSF
testing and neurophysiological assessment for early diagnostic
confirmation but absence of definitive biomarkers, and (iii)
generally favorable responsiveness to combined immunotherapies,
although partial responses are seen in some cases.

Use of SEPs in MRI-negative myelitis

The present case is noteworthy because SEPs were employed to
assess disease progression, thereby providing an objective rationale
for therapeutic intensification of post-COVID-19 MRI-negative
myelitis. SEPs provide an objective assessment of the integrity of
the somatosensory pathway and can detect subclinical dysfunction
when conventional MRI is unrevealing (37). They serve as valuable
diagnostic tools and biomarkers for monitoring treatment responses
in patients with suspected spinal cord pathology but normal
neuroimaging findings. Although clinical knowledge regarding
post-COVID-19 MRI-negative myelitis is expanding, few reports
have demonstrated objective treatment responses using
electrophysiological markers (1). In our case, the reappearance of
the N20 and P37 components in the SEP following immunotherapy
provided compelling neurophysiological evidence of recovery,
aligning well with the observed clinical improvement. These
findings highlight the diagnostic and monitoring values of SEPs in
this rare clinical context. In addition, SEP is pivotal in revealing
subclinical dysfunction and provides objective justification for
initiating an intensive therapeutic approach, underscoring its
essential role in both diagnosis and management.

The association between COVID-19 and myelitis in our case
remains unclear, partly because of the absence of direct virological
evidence. While combined immunotherapy was considered effective
in our case, the possibility that the initial [IVMP treatment exerted a
delayed therapeutic effect cannot be entirely excluded, potentially
confounding the apparent superiority of combination therapy. The
mechanisms underlying MRI-negative myelitis, particularly after
COVID-19, as well as optimal treatment strategies, require further
investigation through systematic studies.

Conclusion

COVID-19 can cause delayed-onset myelitis, which may
present as persistently normal spinal cord MRI findings. SEPs
may be valuable for both the diagnosis and monitoring of
treatment responses in patients with MRI-negative myelitis.
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