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Although severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) is a novel virus, many central and peripher-
al nervous system manifestations associated with coron-
avirus disease-19 (COVID-19) infection have been report-
ed. Beyond the neurologic manifestations, we may still
have much to learn about the neuropathologic mechanism
of SARS-CoV-2 infection. Here we report a case of post-
poliomyelitis syndrome (PPS) related to COVID-19 and
attempt to predict the possible pathophysiologic mecha-
nism behind this association.
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Bdr a sulyos heveny léguti szindrémét okozé koronavirus-
2 (SARS-CoV-2) 0j virus, az dltala okozott koronavirus-19
betegség (Covid-19) mér eddig is szdmos esetben jart
egyutt kézponti és periférids idegrendszeri manifesztaciéval.
A neurolégiai manifesztacidkon t0l még a SARS-CoV-2-fer-
t6zés neuropatolégiai mechanizmusairdl is sokat kell tanul-
nunk. Esetismertetésinkben bemutatjuk egy Covid-19-cel
dsszekapcsolhatéd post-polio szindréma kialakulésat, és
kisérletet tesziink az &sszeflggés hatterében feltételezhets
patofiziolégids mechanizmus el8rejelzésére.
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n 2019, coronavirus disease-19 (COVID-19) was

first identified in Wuhan, China, and was recog-
nized as a global pandemic by the World Health
Organization (WHO) in 2020. Since then, many
manifestations of central and peripheral nervous
system involvement related to COVID-19 have
been reported. Although there are no data showing
motor neurons infected by coronaviruses, about 1%
of coronavirus infections result in motor neuron
infection, which may cause some motor dysfunc-
tion and paralysis'. In this report, we describe post-

Elfogadva: 2022. &prilis 18.

poliomyelitis syndrome (PPS) in an infected patient
with severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2), for the first time.

Case report

A 45-year-old male with childhood-onset polio-
myelitis was admitted to our hospital with progres-
sive weakness, numbness and fatigability in his
right lower limb lasting for 15 days. He tested posi-
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Table 1. EMG-findings of the patient at admission

Spontaneous act. Voluntary act.

Muscle Fib PSW Amp Dur Poly IP
Left gastroc caput med 0/10 0/10 0 act
Left tibialis anterior 0/10 0/10 0 act
Left rectus femoris 0/10 0/10 0 act
Left biceps 0/10 0/10 + + + -

Left abd. pol. brevis 0/10 0/10 + + + -
Left abd. digiti minimi 0/10 0/10 + + + -
Left ext. dig. communis 0/10 0/10 + + + -
Right biceps 0/10 0/10 + + + -
Right gastroc caput med 3/10 4/10 + + -
Right rectus femoris 3/10 4/10 + + -
Right tibialis anterior 3/10 4/10 + + -
Right abd. pol. brevis 0/10 0/10 + + + -
Right abd. digiti minimi 0/10 0/10 + + + -
Right ext. dig. communis 0/10 0/10 + + + -

tive for SARS-CoV-2 via an oropharyngeal swab
and was quarantined for 10 days before admission.
He did not see any physicians during these 10 days.
In his medical history, after poliomyelitis, he devel-
oped weakness and atrophy of bilateral lower and
upper limb muscles, more prominently in the lower
extremities. Before COVID-19, he was able to walk
on crutches, but later he used a wheelchair. When
we retrospectively reviewed his medical records, it
revealed that he had mild weakness in both upper
limb muscles with the strength of -5/5, also para-
paresis with 4/5 in the right lower limb and 1/5 in
the left lower limb proximally and distally before
Covid-19. In his neurologic examination, cranial
nerves were intact. He had mild weakness in both
upper limb muscles with the strength of -5/5, also
paraparesis with 3/5 in the right lower limb and 1/5
in the left lower limb proximally and distally. Deep
tendon reflexes were absent in the lower limbs and
depressed in the upper limbs. The rest of the neuro-
logic and systemic examination was normal. His
laboratory tests showed a high level of hemoglobin
A, and he was diagnosed as having diabetes melli-
tus by the endocrinology department. Other blood
test results were normal including serum creatine
kinase levels. Contrast-enhanced cranial magnetic
resonance imaging (MRI) was normal. Cervical,
thoracic, and lumbar spinal MRIs were done and
lumbar MRI showed scoliosis. Nerve conduction
studies (NCS) and electromyography (EMG) were
performed. The motor NCS of the right peroneal
and tibial nerves revealed low amplitude compound
muscle action potential. Motor NCS of the left per-
oneal and tibial nerves were unobtainable. Motor
NCS of the upper limbs and all sensory NCS were

normal. In the EMG study, there were features of
chronic denervations in muscles of both bilateral
upper limb and the right lower limb, and there was
no voluntary activity in the left lower limb. EMG
also revealed signs of active denervations in right
lower limb muscles (Table 1). We offered to per-
form a lumbar puncture, but he didn’t accept. We
also excluded other conditions with EMG and
imaging. At the 6th month follow-up examination,
he had ongoing weakness with the strength of -3/5
in the right lower limb proximally and distally. His
control EMG was the same as the previous.
According to the clinical results and EMG findings,
the patient was diagnosed as having PPS and was
referred to physiotherapy.

Discussion

PPS refers to a clinical syndrome of new-onset
muscle weakness, pain, and fatigue that may occur
several decades after healing from acute polio-
myelitis. Acute poliomyelitis results in lower motor
neuron degeneration, and after the acute phase, re-
innervation via distal axonal sprouting occurs in
denervated muscle fibers. This compensatory me-
chanism continues as a denervation/reinnervation
process until deterioration happens because of the
overactivity of the surviving motor neurons. Aging,
immune dysregulation, increased metabolic de-
mand, premature dropout of muscle fibers and mo-
tor units, and the persistence of poliovirus are con-
sidered to be the decompensatory causes in the pa-
thophysiology of PPS2.

One hypothesis for the pathophysiology of PPS
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is that the persistence of genetic viral materials has
the potential to upregulate the transcription of cy-
tokine genes and induce the production of cyto-
kines, as a result dysregulating the inflammatory
and immune system response. Inflammatory medi-
ators such as interleukin- (IL) 2, IL-4, IL-10, inter-
feron- (IFN) vy, and tumor necrosis factor- (TNF) a
were detected in the cerebrospinal fluid (CSF) of
patients with PPS. Also, inflammatory changes in
the spinal cord and skeletal muscle biopsies have
been reported in the literature. It is suggested that
these cytokines may cause a smouldering inflam-
matory response and a sustained, inert neuronal
dysfunction that can compromise the function or
viability of already stressed and overactivated sur-
viving motor neurons™ *.

COVID-19 can be a fatal syndrome character-
ized by severe acute respiratory syndrome caused
by SARS-CoV-2. SARS-CoV-2 has 79.5% and
50% genetic resemblance to other coronaviruses
such as severe acute respiratory syndrome corona-
virus (SARS-CoV) and Middle East respiratory
syndrome coronavirus (MERS-CoV), respectively.
SARS-CoV-2 and other coronaviruses exhibit neu-
rotropic characteristics. COVID-19 causes both pe-
ripheral and central nervous system involvement® °.

Coronavirus infection leads to neuronal degene-
ration via several possible mechanisms such as di-
rect infection, angiotensin-converting enzyme 2-
(ACE 2) or immune-mediated, and hypoxia. Neu-
ronal death by direct infection occurs in viral infec-
tions via several mechanisms such as cell lysis,
oxidative stress, and mitochondrial dysfunction.
Although there are no data showing motor neurons
infected by coronaviruses, about 1% of coronavirus
infections result in motor neuron infection causing
some motor dysfunction and paralysis’.

SARS-CoV-2 induces neuroinflammation and
oxidative stress. Cytokine storm, caused by the
overproduction of inflammatory factors after coro-
naviruses, induces neurodegeneration and neuronal
dysfunction and is reported as the leading cause of
death in patients with COVID-19. In addition, an
important proinflammatory mediator, IL-6, which
is elevated in COVID-19, can cause an immune
response in the nervous system?®°.

The European Federation of Neurological Socie-
ties (EFNS) task force recommended the use of
diagnostic criteria of PPS based on Halstead’s defi-
nition from 1991 with emphasis on the new muscle
weakness. Thereafter, the EFNS task force suggest-
ed that the criteria published by the March of Dimes
in 2000 should be considered as universal criteria
for PPS. In accordance with these criteria, the

essential clinical feature for the diagnosis of PPS is
new muscle weakness or muscle fatigability that
should be persistent for at least 1 year. Although no
objective test is available that can reliably and
specifically diagnose PPS, needle EMG is helpful
to document the evidence of motor neuron involve-
ment or to determine or exclude other neurologic
disorders that might mimic the new symptoms of
PPS.

In the differential diagnosis of PPS, Guillain-
Barré syndrome (GBS) is the most common cause
of acute flaccid paralysis (AFP) in the post-po-
liomyelitis eradication era. After the initial progres-
sive phase, patients with GBS reach a plateau phase
that can last from days to weeks. 60-80% of
patients with GBS are able to walk independently
6 months after disease onset, with or without treat-
ment'.

In this context our case has some limitations of
the diagnosis of PPS. Although the patient has
weakness for 6 months to date and on his control
examination he had ongoing weakness and fatigue,
this time duration is not enough to confirm the
diagnosis as PPS. Even though a lumbar puncture
could not be done as the patient didn’t accept,
Guillain-Barre syndrome was excluded in the dif-
ferential diagnosis, because he had ongoing weak-
ness and muscle fatigability for 6 months. After
excluding GBS in the differential diagnosis, even if
the 1-year period has not expired, the patient was
diagnosed with PPS because of his progressive
worsening for 6 months and his EMG being com-
patible with PPS.

To the best of our knowledge, this is the first
case report of PPS related to COVID-19. A case
report of a 23-year-old female patient with COVID-
19 described steroid-responsive diffuse anterior
horn cell disease!?>. Taking into account these two
patients and the relation of PPS and COVID-19
with the inflammatory system, we thought that
para-infectious dysregulation of the immune system
caused by COVID-19 might trigger the decompen-
satory basis of PPS.

Conclusion

Regarding the antecedently reported neurologic
manifestations of COVID-19, this is the first case of
SARS-CoV-2 associated with PPS. The underlying
mechanism of lower motor neuron degeneration
related to COVID-19 is presumably the immuno-
logic dysregulation. However, further studies with
pathophysiologic data are necessary to support a
causal relationship.
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