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Abstract

The ongoing global administration of vaccines for coronavirus disease 2019 (COVID-19) means
that increasing numbers of patients are likely to present with post-vaccination complications. We
describe the first reported case of neuralgic amyotrophy (NA) involving the lumbosacral plexus
occurring after AstraZeneca COVID-19 vaccination. The patient presented with acute-onset leg
paralysis following administration of the vaccine. Based on the clinical, electrodiagnostic, and
radiologic findings, the patient was diagnosed with post-vaccination NA. We speculate that the
COVID-19 vaccine elicited an immune-mediated inflammatory response to the injected antigen
due to inflammatory immunity in a patient with predisposed susceptibility to NA.
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Introduction

Globally administered coronavirus disease
2019 (COVID-19) vaccinations are critical
for providing protection against severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection.! However, the
follow-up periods for monitoring vaccine-
related complications have so far been
short.” Neuralgic amyotrophy (NA) is a
peripheral nerve disease that is widely
underdiagnosed  and/or  misdiagnosed
because of its heterogeneous clinical
appearance.” Although the exact patho-
physiological process of NA remains
unknown, it is assumed to involve an
inflammatory autoimmune pathophysiolo-
gy.** NA has less frequently been attribut-
ed to immunological factors, such as
vaccination.® Here, we describe the case of
a patient diagnosed with NA after develop-
ing leg paralysis following administration of
a COVID-19 vaccine. There are currently
no published reports of NA involving
the lumbosacral plexus occurring after
COVID-19 vaccination. Our patient was
diagnosed with post-vaccination NA based
on their clinical, electrodiagnostic, and
radiologic findings.

Case Report

This case report aimed to analyze the
potential nerve and muscle-related compli-
cations of COVID-19 vaccination. The
study was approved by the Institutional
Review Board of Keimyung University
Dongsan Hospital (Institutional Review
Board number: 2021-06-083). Written
informed consent was obtained from the
patient. A healthy 45-year-old woman pre-
sented with acute-onset left leg paralysis
and paresthesia 2 days after receiving the
COVID-19 AZD-1222 vaccine (AstraZeneca,
Cambridge, UK) in her left deltoid muscle.
Despite taking acetaminophen, the patient
developed myalgia immediately after

vaccination, with no signs of paralysis or
paresthesia. She denied any history of pre-
vious illness, including musculoskeletal
disease and recent trauma. Physical exami-
nation revealed decreased strength against
resistance in her left leg (grade 4, according
to the Medical Research Council grading
system), during hip flexion, extension, and
abduction, knee extension, ankle dorsiflex-
ion, long-toe extension, and ankle plantar
flexion.  Light-touch  sensation  was
decreased in the left lateral femoral cutane-
ous, saphenous, and sural nerve distribu-
tions. The deep-tendon reflex in her left
leg was normal. Her laboratory results,
including C-reactive protein, erythrocyte
segmentation rate, creatine kinase, antinu-
clear antibody, rheumatoid factor, and
anti-GM 1 ganglioside antibodies, were neg-
ative. Magnetic resonance imaging (MRI)
of the lumbar spine revealed no abnormal
findings, except for a mildly protruded
intervertebral disc at the L4 and L5 verte-
bral levels. Brain MRI revealed no abnor-
mal lesions indicating stroke or neoplasm
that might cause leg paralysis. Nerve con-
duction studies of her legs performed 1
week after the onset of symptoms were
normal and symmetrical. Needle electromy-
ography only showed decreased motor unit
recruitment in the left leg muscles. These
findings failed to clarify the cause of the
patient’s symptoms. She consequently
underwent a rehabilitation program involv-
ing general conditioning and the adminis-
tration of nonsteroidal anti-inflammatory
medication.

A follow-up examination | month after
symptom onset showed persistent weakness
and atrophy of the left thigh muscles.
Sensory nerve conduction studies indicated
decreased amplitude and prolonged latency
in the left lateral femoral cutaneous and left
saphenous sensory nerve action potentials,
and decreased amplitude in left femoral
compound motor action  potential.
Needle electromyography showed active
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denervation potentials in the left vastus
medialis and iliopsoas, and decreased
motor unit recruitment in the left leg
muscles.  This  electrodiagnostic  re-
evaluation revealed axonal and demyelinat-
ing lumbosacral plexopathy, mainly
involving the L2, L3, and L4 nerve fibers.
T2-weighted contrast-enhanced lumbar
MRI revealed increased intensities in the
left femoral and obturator nerves at the
proximal site (Figure la). T2-weighted
thigh MRI showed increased signal intensi-
ties with atrophic changes in the vastus
medialis, rectus femoris, and vastus lateralis
muscles (Figure 1b). Based on the clinical,
electrodiagnostic, and radiologic findings,
the patient was diagnosed with NA. She
received oral prednisolone for 11 days
(50 mg/day for 5 days, tapered for another
6 days) to alleviate her symptoms. She sub-
sequently showed slight motor improve-
ment, equivalent to 0.5 grade according to
the Medical Research Council grading
system, in all her weakened muscles.

(@) (b)

Discussion

NA is characterized by the sudden onset of
pain, followed by patchy flaccid paralysis,
muscle atrophy, and sensory deficits.>®
Most patients with NA typically present
with paralysis preceded by pain; however,
atypical cases may suffer painless attacks.®’
Most cases of NA involve the brachial
plexus and, less frequently, the lumbosacral
plexus, peripheral nerves, and nerve
roots.”® The present patient presented
with NA in her left leg.

The exact pathophysiology of NA
remains unclear, and it may be associated
with multiple etiologies, including immuno-
logical, mechanical, and genetic factors.’
Rapid inflammation, also known as plexi-
tis, is considered as an important cause of
NA.? Over 50% of patients with NA have
an inciting event, such as infection, vaccina-
tion, surgery, pregnancy, or stress, which
triggers the immune system.” However,
post-vaccination-related NA, as in the cur-
rent patient, is thought to be very rare,

Figure |1. Magnetic resonance imaging of the lumbar spine and thigh. (a) Coronal T2-weighted image with
gadolinium-enhancement showing increased intensities in the femoral and obturator nerves at the left

proximal site (arrow: femoral nerve, arrowhead: obturator nerve). (b) Coronal T2-weighted image with fat
suppression showing increased signal intensities with atrophic changes in the vastus medialis, rectus femoris,

and vastus lateralis muscles of the left thigh.
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although its precise incidence is unknown.’
Before establishing a diagnosis of NA, clini-
cians should rule out other disorders such
as radiculopathy, entrapment neuropathy,
mononeuritis multiplex, multifocal motor
neuropathy, and hereditary neuropathy.’
In the present case, we also excluded infec-
tious neuritis, including human immunode-
ficiency virus infection and Lyme disease.

The COVID-19 vaccine, AZD-1222
(AstraZeneca), prepares the immune
system by inducing antibodies to attack
the SARS-CoV-2 virus.” AZD-1222 is a
recombinant, replication-deficient adenovi-
ral vector vaccine containing a surface gly-
coprotein antigen gene.”> Most reported
adverse effects following COVID-19 vacci-
nation have been systemic, local, or allergic
reactions.! Although rare, there is still con-
cern over neurological vaccine-related side
effects'’; however, only two patients to date
have reportedly developed NA involving
the brachial plexus after receiving the
BNT-162b2 (Pfizer, New York, NY, USA)
vaccination antigen.®’ The vaccination is
suspected to elicit an immune-mediated
inflammatory response to the injected anti-
gen,®’? and this vaccine-triggered immune
reaction may result in an NA attack involv-
ing the lumbosacral plexus.

In the current case, we performed an ini-
tial electrodiagnostic study 1 week after the
NA attack. Electrodiagnostic findings of
nerve lesions can generally be observed 7
days post-injury, depending on the severity
of damage."" However, our initial study
revealed no acute symptoms, and cortico-
steroid treatment was thus delayed. We
therefore failed to obtain any information
that would have led to the patient’s early
treatment and indicated her prognosis
after therapy, which was a limitation of
this case report.

To the best of our knowledge, this is the
first report of NA involving the lumbosa-
cral plexus following administration of
the AstraZeneca COVID-19 vaccine.

The continuing global administration of
COVID-19 vaccines means that more
cases of post-vaccination NA are likely to
occur. This study highlights the importance
of assessing the clinical, electrodiagnostic,
and radiologic findings to make an accurate
diagnosis of NA after COVID-19 vaccina-
tion. Clinicians should closely monitor
patients for possible side effects, including
vaccine-related neurological complications.
Their timely recognition, proper diagnosis,
and management are essential to minimize
the impacts of this condition.
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