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Abstract

Background: Neuromyelitis Optica Spectrum Disorder (NMO) is a rare autoimmune inflammatory disease
of the central nervous system characterized by recurrent episodes of optic neuritis, transverse myelitis,
and other neurologic manifestations.

Case presentation: We report the case of a 75-year-old white woman with NMO who remained clinically
stable for nearly four decades following her initial diagnosis in 1982. In 2021, after receiving multiple
doses of the Moderna COVID-19 vaccine, she developed progressive neurologic symptoms including
worsening lower extremity spasticity, visual decline, and intractable nausea. Evaluation confirmed
recurrent disease activity, and she underwent treatment with IV corticosteroids, plasma exchange, and
multiple pharmacologic therapies. Due to refractory lower extremity spasticity, she was subsequently
treated with serial botulinum toxin injections, which provided transient symptomatic improvement.

Conclusion: This case highlights an unusual presentation of late NMO recurrence following a prolonged
period of clinical quiescence and contributes to the growing literature describing disease activity
temporally associated with COVID-19 vaccination. Further investigation is needed to better understand
potential immunologic triggers of NMO relapse and the role of botulinum toxin in managing refractory
spasticity in this patient population.

Introduction

Neuromyelitis Optica spectrum disorder (NMO) is a rare autoimmune inflammatory disorder of the
central nervous system characterized by recurrent attacks involving the optic nerves, spinal cord, and
brainstem [1]. Most attacks occur without an identifiable trigger, although infection and, less commonly,
vaccination have been reported before disease onset or relapse. We describe a 75-year-old woman with
longstanding quiescent NMO who developed progressive neurologic deterioration temporally associated
with multiple Moderna COVID-19 vaccine doses and later received botulinum toxin for refractory lower-
extremity spasticity.

Previously considered a variant of multiple sclerosis (MS), NMO was established as a distinct condition
after the discovery of immunoglobulin G autoantibodies against aquaporin-4 (AQP4-IgG) [2]. AQP4-IgG
binding activates complement and antibody-dependent cellular injury, producing astrocyte damage,
demyelination, and neuronal loss. The antibody is detectable in more than 80% of patients, although
diagnosis may also be supported by characteristic clinical and MRI findings [1, 2].

NMO accounts for approximately 1-2% of inflammatory demyelinating disease in the United States and
Europe, with an estimated worldwide prevalence of 1.82 cases per 100,000 [4]. It predominantly affects
women and is more prevalent among Black individuals in the United States neuropathic pain, bowel and
bladder dysfunction, and spasticity. Spasticity may present as increased resistance to movement,
involuntary spasms, or paroxysmal tonic spasms and can cause substantial functional impairment [5].
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SARS-CoV-2 infection and vaccination have been temporally associated with the immune-mediated
neurologic disease, including MS and NMO, although causality has not been established [6, 8, 9]. In a
review of 41 patients with NMO temporally associated with COVID-19 infection or vaccination, 15
developed disease after infection, 21 after vaccination, 3 with established NMO relapsed after
vaccination, and 2 initially diagnosed with MS were subsequently identified as having NMO. Transverse
myelitis was the most frequent manifestation [7]. Other reports include AQP4-IgG-positive NMO after
Oxford-AstraZeneca and Sputnik vaccination and worsening paraparesis with new NMO-consistent
spinal lesions 23 days after vaccination in a 68-year-old woman previously diagnosed with MS [7, 10].

Acute NMO attacks are generally treated with intravenous glucocorticoids and, for moderate or severe
relapses, plasma exchange. Long-term relapse prevention may include prednisone, azathioprine,
mycophenolate, rituximab, eculizumab, inebilizumab, or satralizumab [2]. Botulinum toxin does not treat
the underlying disease but may be used for symptoms such as focal spasticity, bladder dysfunction, or
dysphagia; one NMO case report described its use alongside swallowing rehabilitation for
cricopharyngeal dysfunction [3]. Evidence specific to NMO is limited.

Despite these reported benefits, data on Botox treatment with NMO is limited. We report another
example of a patient who was found to have an exacerbation of her NMO after several COVID-19
vaccinations and subsequently underwent treatment with botulinum toxin injections as part of the
management of refractory lower extremity spasticity.

Case presentation

A 75-year-old white woman developed progressive spasticity and other neurologic symptoms beginning
in 2021. She had been diagnosed with NMO in 1982 at age 31 after a headache followed three days later
by peripheral vision loss and paralysis below the torso. The diagnosis was made clinically, with MRI
confirmation obtained in 1983. Despite an initially poor prognosis, physical therapy, corticosteroids, and
baclofen produced approximately 75% functional recovery. From 1983 through 2020, she remained
clinically stable without recognized relapse or neurologic deterioration. Relevant family, genetic, and
psychosocial history was not available for review.

She received an initial Moderna mRNA COVID-19 vaccine in January 2021, followed by additional doses
in February and August 2021, and May and October 2022. During this period, she developed progressive
peripheral vision loss, lower-extremity spasticity, neuropathic symptoms, intractable nausea, and gait
impairment. She did not initially recognize the visual deterioration, which was documented by her
ophthalmologist. She also experienced a stroke in July 2022.

Baclofen, which had previously been effective, no longer provided relief and appeared to worsen
stiffness. Clonazepam produced only mild improvement, and gabapentin was ineffective. Pregabalin
provided partial symptomatic relief without restoring functional mobility. With progression, particularly in
the quadriceps, she developed severely restricted knee flexion, ankle clonus, and marked gait
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impairment. Following confirmation of recurrence, she received intravenous corticosteroids and plasma
exchange.

Beginning in January 2025, she received onabotulinumtoxinA injections at approximately three-month
intervals. Initial injections targeted the vastus lateralis and rectus femoris. Doses were escalated over
five cycles from a total of 100 units to 500 units. Several cycles produced transient relief lasting only
weeks, without weakness, but sustained functional improvement was not achieved. In April 2026,
treatment was changed to incobotulinumtoxinA, with a total of 300 units distributed among the vastus
medialis, vastus lateralis, vastus intermedius, rectus femoris, and medial and lateral gastrocnemius.
Weakness developed following this treatment. Overall, botulinum toxin provided limited and short-term
symptomatic benefit.

Timeline
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Date
1982
1983-2020

January
2021

February
2021

August
2021

May 2022

October
2022

2022-2023

July 2022

December
2023

2024

January
2025

April 2025

July 2025

October
2025

February
2026

April 2026

Event
Initial NMOSD Diagnosis
Stable

Moderna Initial Vaccine
Moderna Booster: Progressive visual loss
Moderna Booster

Moderna Booster

Moderna Booster

Mild progressive exacerbation of NMOSD symptoms: loss of peripheral vision,
spasticity, intractable nausea.

Stroke

IV corticosteroid therapy and plasma exchange (apheresis).

Symptom Progression

OnabotulinumtoxinA injections 75/25 units into Vastus Lateralis and Rectus Femoris.
Transient relief for only a few weeks, no weakness

OnabotulinumtoxinA injections 100/100 units into Vastus Lateralis and Rectus
Femoris. Transient relief for several weeks, no weakness

OnabotulinumtoxinA injections 75/25 units into Vastus Lateralis and Rectus Femoris.
Transient relief for several weeks, no weakness

OnabotulinumtoxinA injections 150/150 units into Vastus Lateralis and Rectus
Femoris. Better transient relief, but only lasting weeks, no weakness

OnabotulinumtoxinA injections 150/350 units into Vastus Lateralis and Rectus
Femoris. Minimal relief, no weakness

IncobotulinumtoxinA injections: 50/50/25/125/25/25 units into the Vastus medialis,
vastus lateralis, vastus intermedius, rectus femoris, medial & lateral gastrocnemius.
The patient developed weakness.
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Discussion

This case is distinguished by approximately four decades of clinical stability before progressive
neurologic deterioration temporally associated with repeated COVID-19 vaccination. A causal
relationship cannot be inferred from a single case. Nevertheless, the temporal sequence and published
reports of NMO onset or relapse after COVID-19 vaccination raise the possibility that immune activation
contributed to recurrence in a susceptible patient [7-10]. The unusually long period between the initial
episode and deterioration further differentiates this case from the more typical relapsing course.

Important limitations complicate interpretation. The original diagnosis predated contemporary NMO
criteria and serologic testing, and AQP4-IgG testing during recurrence was negative. However, a subset
of patients with clinically diagnosed NMO are seronegative, and the historical combination of optic
neuropathy and transverse myelitis was consistent with NMO. Contemporary diagnosis reassessment,
including testing for myelin oligodendrocyte glycoprotein antibodies if not previously performed, may
help clarify the diagnosis. The intervening stroke is also a potential contributor to spasticity and
neurologic decline. Moreover, the gradual symptom progression across repeated vaccine doses, rather
than a clearly documented acute relapse within a defined post-vaccination interval, limits causal
attribution. Spontaneous recurrence or progression remains possible.

The limited response to botulinum toxin should also be interpreted cautiously. Several
onabotulinumtoxinA cycles reduced spasticity transiently, but neither onabotulinumtoxinA nor
incobotulinumtoxinA produced sustained functional improvement. Response to chemodenervation
depends on the severity and chronicity of spasticity, fixed contracture, muscle selection, dose
distribution, rehabilitation, underlying neurologic injury, and baseline function. Botulinum toxin is
established for focal spasticity caused by upper motor neuron disorders such as stroke, MS, traumatic
brain injury, and spinal cord injury, but NMO-specific evidence remains sparse. In this patient, the history
of stroke and possible mixed etiologies further limits conclusions about treatment response.

This case therefore contributes a clinically informative, limited response rather than evidence against
botulinum toxin for NMO-related spasticity. It illustrates the difficulty of treating severe chronic spasticity
when systemic agents are ineffective or poorly tolerated and highlights the need to individualize target-
muscle selection, dosing, and concurrent rehabilitation. Further study is needed to define which patients
with NMO-related spasticity may benefit from chemodenervation and how outcomes should be
measured.

Conclusion

We describe progressive neurologic deterioration after approximately four decades of quiescent NMO,

temporally associated with repeated Moderna COVID-19 vaccination. Although causality cannot be

established, the case adds to the reports of immune-mediated neurologic events following vaccination

and emphasizes the need for cautious assessment of temporal association and alternative

explanations. It also demonstrates the challenge of managing refractory lower-extremity spasticity:
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escalating onabotulinumtoxinA and subsequent incobotulinumtoxinA produced only transient benefit
and, after the latter, weakness. Additional research is needed to clarify potential relapse triggers and
optimize symptomatic treatment for NMO-related spasticity.

Patient Perspective

The patient described the progressive lower-extremity spasticity and loss of mobility as the most
significant effects of her neurological deterioration. Medications that had previously been helpful,
particularly baclofen, no longer provided meaningful relief, while pregabalin produced only partial
improvement. She reported that several botulinum toxin treatment cycles temporarily reduced her
spasticity. Overall, she viewed the botulinumtoxin injections as providing limited symptomatic relief.
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