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ABSTRACT MYELOPATHY IN A CHILD AFTER SARS-COV-2 INFECTION:

Oleksandr Smiyan * A CASE REPORT FROM SUMY, UKRAINE

https://orcid.org/0000-0001-8225-0975 Introduction. The post-acute course in children in 22% of cases may
have signs of nervous system damage. Common symptoms are
headache, cognitive problems, anosmia, seizures, Guillain-Barré
syndrome, demyelinating syndrome and autoimmune encephalitis, acute
Natalia Shevchenko 2 disseminated encephalomyelitis, posterior reversible encephalopathy
https://orcid.org/0000-0003-4407-6050 syndrome, viral encephalitis, and gait difficulties.

The study aims to describe a rare clinical case of post-COVID
syndrome in children with nervous system lesions.

Viktoriia Horbas *
https://orcid.org/0000-0002-7455-6875

Viktoriia Buhaienko 3

Yuliya Lendych ! Materials and methods. A 9-year-old girl with myelopathy, lower
https://orcid.org/0009-0003-5815-6577 spastic paraparesis, post-COVID syndrome, who was treated in the
Oleksandr Marchenko 3 neurological department of the St. Zinaida Children's Clinical Hospital

of the City of Sumy, was studied. The following research methods were
Olena Vasilyeva * carried out for differential diagnosis and confirmation of the disease:
https:/orcid.org/0000-0003-4470-8740 clinical blood and urine tests, cerebrospinal fluid analysis, virological
Yurii Reznychenko 4 examinations (adenovirus, enterovirus, cytomegalovirus, herpes simplex
https://orcid.org/0000-0003-1534-0326 virus types 1, 2, SARS-CoV-2), magnetic resonance imaging of the

brain and spine, electroneuromyography.

Results. At the time of hospitalization, a 9-year-old child
complained of pain and weakness in the lower extremities, impaired
coordination of movements, and sometimes cramps in the leg muscles.
An objective examination revealed the patient's general condition of
moderate severity, clear consciousness, and emotional lability. The

Ihor Vysotsky ®
https://orcid.org/0000-0002-6357-3362

! Educational and Research Medical
Institute of Sumy State University, Sumy,

Ukraine following disorders were noted on the part of the nervous system: set-up
2V/. N.Karazin Kharkiv National horizontal nystagmus, more to the left, nasolabial fold was slightly
University, Kharkiv, Ukraine smoothed to the left, mild tongue deviation to the right, tendon and

periosteal reflexes D=S, vigorous in the upper extremities, reduced in
the lower ones. Pathological foot extensor reflexes were detected on
both sides. Muscle strength in the lower extremities is 3.5 points on both
sides. Hypertension of the muscles of the lower extremities. Clinical
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Zinaida, Sumy City Council, Sumy,
Ukraine
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analysis of blood, urine and cerebrospinal fluid results according to the
age norm, virological examination: SARS-CoV-2, IgG - positive. MRI -
disc  protrusion at C4-C5, L2-3, L3-4, L4-5,  L5-S1.
Electroneuromyography (ENMG): signs of decreased supra-segmental
conductor-type effects (by the weakening of the gamma-motoneuron
control system). Signs of demyelinating focal lesions of the peroneal
nerve on the right at the level of the intercalated line and the peroneal
nerve on the left at the level of the popliteal fossa. The diagnosis was
made: post-covid syndrome, lower spastic paraparesis, myelopathy.

Conclusions. Coronavirus infection can lead to serious neurological
complications such as myelopathy, even if the initial course of the
disease is mild. It emphasizes the importance of careful monitoring of
children by physicians after coronavirus infection.

Keywords: clinical case, children, post-covid syndrome, nervous
system, lower spastic paraparesis, myelopathy.
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! Kadenpa neniatpii Hapuansno-
HAyKOBOT'O MEIMYHOTO IHCTUTYTY
CyMCBKOTO JIep)KaBHOTO YHIBEPCUTETY,
M. Cymu, Ykpaina

2 XapkiBchKouii HaLlioHATLHUIH
yHiBepcureT imeHi B. H. Kapasina,
M. XapkiB, YkpaiHa

3 KomyHabHe HeKOMepIIiliHe
miAIpHeEMCTBO «/uTs4a KiiHIYHA
nikapHs Cstoi 3iHaingm» Cymcbkoi
Mmicbkoi pany, M. Cymu, Ykpaina

MICJIOMATISI ¥ JUTUHU MICJISA IHOEKIIP SARS-COV-2:
KJATHIYHHW BUNAJIOK, M. CYMM, YKPATHA

Beryn. IlocTkoBiguuii mepebir y gited B 22% BHUNAAKiB MOXe
MaTH O3HaKM ypaXeHHS HEpBOBOI cuctemu. [lommpeHuMu
CHUMOTOMaMH{ dYacTille MOXYTh OYTH Taki, SK TOJOBHHH OiJb,
KOTHITHBHI TpoONeMu, aHocMis, cymomu, cuHApoM [liiteHa-Bappe,
JIeMiemiH3aiitHniA cHHAPOM 1 ayTOIMYHHWH eHmedanit, TocTpui
MUCEeMIHOBaHHU eHIe]amoMieNiT, CHHAPOM 3agHBOi 00OpPOTHOI
eHnedanonarii, BipycHuil eHuedaaiT i TPYIHOII 3 X000, TaKi SK
M's130Ba C1a0KiCTh Ta aTpodis M's3iB.

Mera poGoTM. omnucaTH PIAKICHUA  KIIHIYHUA — BUIAO0K
YCKJIJHEHHSI KOPOHABIpYCHOT iHQEKIIl y IUTHHH 3 YpaKeHHIM
HEPBOBOI CUCTEMH.

Marepiaan Ta metoan. [1ig coctepeskxeHHAM NiBYMHKA 9 POKIB 3
MOCTKOBIZIHUM ~CHHIPOMOM, HIKHIM CHACTHYHHUM IIaparape3om
MI€JIOMATIEI0, M0 3HAXOMWIACh HAa JIKYBaHHI y HEBPOJIOTIYHOMY
BinmineHHi «Jutsya kimiHigHa JikapHs Cesroi 3iHaimu» Cymcbkoi
Micbkoi pamu. J{ns mudepeHminHOT MIarHOCTHKHU Ta ITiATBEPIKCHHS
3aXBOPIOBAHHS OyJM MPOBEACHI HACTYMHI METOIH JOCIIKCHHS:
KIIHIYHUA aHali3 KPOBI Ta ceui, aHaji3 CIMHHOMO3KOBOI piIWHH,
BipyCOJIOTIUHI 00CTexKEeHHS (ameHoBipyc, E€HTEPOBIpYyC,
LUTOMETAJIOBIpyC, Bipyc mpocToro repmecy 1, 2 TumiB, Bipyc
Enmreiina-bappa, SARS-CoV-2), MPT ronoBHOro MoO3Ky Ta
XpeOTOBOTO CTOBNA, eleKTpoHepoMiorpadis.

PesynabraTn. [utMHa 9 poKiB Ha MOMEHT Trocmitamizamii
CKap>Kuilacst Ha OLTb Ta CaOKICTh B HMKHIX KiHIIBKax, MOPYIIEHHS
KoopanHauii pyxXiB, iHOAI CyZoMH B M’s3ax Hir. Ilpu 00’exTHBHOMY
oIl BUSIBJICHO 3arajbHUN CTaH XBOPOi CepeiHbOl TSDKKOCTI, SICHY
CBiJIOMICTh, eMOLiHHy 1a0iapHICTE. 3 ©OOKYy HEpBOBOI CHCTEMH
BiIMIYaJINCh Taki IOPYIICHHS, SK: YCTAaHOBYMI TOPHU30HTAIBHUI
HicTarMm, OiJbII JIIBOPYY, HOCO-TyOHA CKJaaka Oyia 37erka 3riiajpkeHa
JmiBOpydY, JeTKa JeBiamis sA3MKa MPaBOPYyY, CYXOXKHIKOBI Ta
nepiocranbHi pedraexcu D=S, )xBaBi y BepxHiX KiHI[IBKaX, y HIDKHIX —
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4 Kagenpa rocmitansHoi neiaTpii,
3anopi3bKuil Aep:KaBHUN MEAHMIHUN
YHIBEpCHUTET, M. 3aopixoKs, YKpaina

5 Kadenpa Giodisuxu, 6ioximii,
(hapmakoorii Ta GioMoNeKyIIpHOL
imkeHepii, HapuanpHO-HAyKOBUi
MeIuuHuN 1HCTUTYT, CyMCBKUI
Jiep>kaBHUN yHiBepcuTeT, M. Cymu,
VYkpaina

3HWXKeHI. BusiBiieHi martosoriuni pediexkcH po3ruHaviB cron 3 000X
OokiB. M’s30Ba cuja y HIDKHIX KiHIiBKax 3,5 0amu 3 000x OOKiB.
lNnepronyc M’s31B HIKHIX KiHIIBOK. Pe3ynpTaTi KIiHIYHOTO aHATI3y
KpOBi, cedi Ta IKBOPY 3TiHO BIKOBOI HOpPMH, BipyCOJIOTiuHE
nmocmimkeHHss: SARS-CoV-2, 1gG — mosutuBai. MPT — mpoTpy3is
muckie  Ha  piBEi  C4-C5, L2-3, L3-4, L4-5, L5-S1.
eJleKTpoHerpomMiorpadis (EHMI): 03HaKU 3HIKCHHS
CyNpacerMeHTapHUX BIUIMBIB IPOBIJHUKOBOTO THIy (32 THIIOM
ocnalieHHs] TaMMa-MOTOHEWPOHHOI CHUCTEMH KOHTpouto). O3Haku
JIEMI€JIIHI3yI0YOr0 BOTHHIIEBOTO YPa)KEHHS MaJorOMIIKOBOIO HEPBY
NpaBopyY Ha pPiBHI MIXXUOBHHUKOBOI JIHIT Ta MaJOrOMUJIKOBOTO HEPBY
TBOpPYY HA PiBHI MiAKOIIHHOI IMKH.

BucnoBku. KopoHaBipycHa iH(eKmis MoXXe TPH3BECTH [0
CepHO3HUX HEBPOJOTIYHAX YCKIAIHEHb, SK MI€NIOMaTisi, HaBiTh SKIIO
iHimiadpHUHA Tepedir 3axBopioBaHHA OyB JerkmM. lLle miakpeciroe
B)XJIUBICTD PETEIFHOTO MOHITOPHHTY CTaHYy JiTell micis nepeHeceHol

KOPOHOBIpYCHOT iH}eKUii JiKapsaMu.

Kiio4yoBi cjoBa: KIHIYHMA BHIAmOK, MJiTH, ITOCTKOBIIHHIMA
CHUHIPOM, HEpBOBa CHCTEMa, HWXHIH CHacTHYHMH mapamnapes,
Mi€TomaTis.

Aemop, sionogidanvnuii 3a aucmysannsn: Biktopis [opback, kadenpa memiatpii HaBuanbHO-HAYKOBOIO MEIHMYHOTO
iHCTUTYTy CyMCBKOTO A€pKaBHOTO yHiBepcurety, M. Cymu, YKpaiHa

e-mail: v.gorbays@med.sumdu.edu.ua

INTRODUCTION / BCTYII

Coronavirus disease (COVID-19) caused by Severe
Acute Respiratory Syndrome CoronaVirus-2 (SARS-
CoV-2) is an acute viral disease with predominantly
respiratory tract involvement that causes a pandemic
and is long-lasting, with a mortality rate of 5.42 million
cases [1].

Children with COVID-19 usually have a mild or
asymptomatic clinical picture. These patients are
characterized by typical disease manifestations, such as
fever, weakness, dry cough, other respiratory symptoms,
and gastrointestinal tract lesions [2].

In the case of SARS-CoV-2 infection, there are two
ways of damaging the nervous system, namely, direct
and indirect. The direct one, in turn, can be neurogenic
and hematogenic. The neurogenic pathway is caused by
the virus penetrating the central nervous system (CNS)
through the peripheral nerves (olfactory, facial, lingual-
pharyngeal, vagus). Hematogenously, the virus enters
the brain through the damaged blood-brain barrier. As a
result, peripheral and central neurons are
hypersensitized, resulting from SARS-CoV-2-induced
neuroinflammation. Once the virus reaches the central
nervous system, it causes acute illnesses that persist in
the cells of the nervous system and participates in the
formation of delayed neurological consequences. Such
mechanisms characterize the indirect pathway as
generalized thrombotic damage and damage resulting
from hypoxia and homeostasis disorders. Generally,

indirect damage is characterized by the fact that patients
with coronavirus disease may have a cytokine storm
syndrome. In  acute necrotizing  myelopathy,
encephalopathy, encephalitis, and acute disseminated
encephalomyelitis with an adverse polymerase chain
reaction in the cerebrospinal fluid, a cytokine storm is
the most likely mechanism of CNS damage. As a result
of hypoxia and homeostasis disturbance, diffuse
alveolar and interstitial inflammatory edema are
characterized by impaired alveolar gas exchange and
CNS hypoxia. In the case of thrombotic damage in
patients with COVID-19, there is an increase in the level
of circulating prothrombotic factors, which reflects the
state of hypercoagulation. Circulating free thrombin
activates platelets, leading to varying severity and
localization thrombosis, including ischemic strokes [3, 4].

Today, the consequences of COVID-19 are
increasingly manifested in children in the form of post-
COVID syndrome, which can have a diverse clinical
picture and can lead to a deterioration in quality of life.
Children are characterized by risk factors such as
obesity, anxiety, female gender, older age (> 6 years),
and allergic reactions [5].

Post-COVID syndrome can be manifested by the
persistence of acute symptoms or the development of
new symptoms after four weeks of SARS-CoV-2
infection. The following symptoms of COVID-19 are
defined: acute (< 2 weeks), subacute (2-12 weeks),
chronic (> 12 weeks) [6, 7, 8].
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The prevalence of chronic neurologic symptoms is
1.8-51 %, occurring in children after acute symptomatic
SARS-CoV-2 infection. At the same time, the long-
term consequences of COVID-19 in pediatric patients
remain poorly understood. According to some authors
(Patel PB and Selvakumar J), acute neurological
symptoms occur in approximately 30% to 40% of adult
patients and 22% of children with SARS-CoV-2
infection. The clinical manifestations of neurological
consequences in post-COVID syndrome are headache
(35%), cognitive problems (26%) and anosmia (18%)
in children. Other reported manifestations are seizures,
Guillain-Barré  syndrome (GBS), demyelinating
syndrome and autoimmune encephalitis, acute
disseminated encephalomyelitis, posterior reversible
encephalopathy syndrome, viral encephalitis, and gait
difficulties [8, 9].

In addition, patients with COVID-19 may have
spinal cord damage (myelopathy). Postinfectious
myelopathy occurs due to a disruption of the adaptive
immune response to self-antigens after a previous
infection. Signs of this disease in children appear from
0 to 24 days after the onset of COVID-19 symptoms
(on average, 8-10 days). In some cases, neurologic
manifestations occurred after the disappearance of
COVID-19 symptoms. Most patients had the following
symptoms: motor (acute flaccid paralysis), sensory,
intestinal, or bladder changes. Some patients also had
acute motor axonal neuropathy [10].

Most children usually have a mild course until
marked or complete neurological improvement, at least
within a few days or weeks of follow-up, and
sometimes up to 2 months [9, 10].

Aim: To deepen knowledge of possible
complications of SARS-CoV-2 on the example of a rare
clinical case of post-covid syndrome in children with
damage to the nervous system.

Materials and Methods: A 9-year-old patient with
myelopathy, lower spastic paraparesis, and post-COVID
syndrome, who was treated in the neurological
department of the St. Zinaida Children's Clinical
Hospital of the City of Sumy, was observed. The
following examination methods were performed:
clinical blood and urine tests, cerebrospinal fluid
analysis,  virological  examinations  (adenovirus,
enterovirus, cytomegalovirus, herpes simplex virus
types 1, 2, SARS-CoV-2), MRI of the brain and spinal
column, electroneuromyography.

CLINICAL CASE

Patient C., girl , nine years old, was hospitalized on
04.20.2023 in the Department of Neurology of the
Children's Clinical Hospital of St. Zinaida, Sumy City
Council, due to complaints of pain, weakness and
impaired coordination of movements in the legs,

recurrent cramps in the muscles of the lower
extremities.

From the medical history, it is known that the
disease began 1.5 weeks before hospitalization with the
onset of pain in the lower legs. Six days before inpatient
treatment, the child's parents noticed the spread of pain
in the upper thighs and the appearance of weakness in
the lower extremities. The child was treated at home
independently: a combined local anesthetic and a non-
steroidal anti-inflammatory drug internally.

After that, they went to an orthopedist who
prescribed an ultrasound of the hip joints. The
examination result: No pathological changes were
detected. The parents attributed these complaints to an
acute respiratory viral infection suffered a month ago. It
was also noted that the family had similar symptoms but
did not seek medical care or undergo diagnostic tests.

The child's general condition did not improve on an
outpatient basis, and the family doctor referred the child
to the neurological department of the St. Zinaida
Children's Clinical Hospital of the City of Sumy with a
diagnosis of polyneuropathy, unspecified.

The medical history shows that the child is from the
first pregnancy and urgent delivery. She was born full-
term at 38 weeks of gestation. She was put to the breast
on the first day and was naturally breastfed until eight
months. Physical and psychomotor development
corresponded to age. Hereditary diseases were not
noted. During her life, the child suffered from ARVI 2-4
times a year. Preventive vaccinations were carried out
by the child's age and vaccination schedule. The
family's social and living conditions and moral and
psychological state are favourable.

At the time of the examination, the child's condition
was moderately severe, with clear consciousness. The
patient was asthenic and emotionally labile. The body
structure was normosthenic. The skin and visible
mucous membranes were pale pink. A clear lung sound
and vesicular breathing were heard over the lungs.
Respiratory rate was 22/min., oxygen saturation - 98%,
body temperature -36.6°C. The heart limits
corresponded to the age-related norm. Heart activity is
rhythmic; tones are preserved. BP is 100/60 mmHg, and
heart rate is 98/min. The abdomen is soft and painless to
palpation. The liver is not enlarged. Urination is
painless; the urine is light straw-coloured. Pasternacki's
symptom is negative on both sides. On the part of the
nervous system, the following was noted: establishing
horizontal nystagmus, more on the left, nasolabial fold
slightly smoothed on the left, no sensory disorders, mild
deviation of the tongue on the right, tendon and
periosteal reflexes D=S, lively in the upper extremities,
reduced in the lower ones. Pathological foot extensor
reflexes were observed on both sides. Muscle strength
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in the lower extremities was 3.5 points on both sides.
There was hypertonicity of the muscles of the lower
extremities. There were no meningeal symptoms. The
following results were obtained during laboratory tests:
complete blood count - haemoglobin 148 g/l,
erythrocytes - 4.5 x 1012/1, leukocytes - 4.3 x 10%1, ESR
- 3 mm/h, rods - 2%, segmented neutrophils - 41%,
eosinophils - 2%, lymphocytes - 51%, monocytes - 4%.
Clinical urine analysis: amount - 50 ml, colour - yellow,
transparent, reaction - acidic, specific gravity - 1015,
protein - 0, epithelium 1-3 in the field of view,
leukocytes 2-3 in the field of view. Cerebrospinal fluid
analysis - colourless, transparent, protein - 0.15 g/I,
chlorides - 118 mmol/l, glucose - 3.5 mmol/l, cytosis 3
in 1 wl, lymphocytes - 100%. During the virological
examination, a negative result was obtained for the
following viruses: adenovirus, enterovirus,
cytomegalovirus, herpes simplex virus types 1, 2, and
Epstein-Barr virus. In addition, the child was tested for
SARS-CoV-2, and the results of the enzyme-linked
immunosorbent assay were negative (IgM - 0.222 units)
and positive (IgG - 2.904 units), which may indicate a
history of coronavirus infection.

Among the instrumental methods, the following
were performed: MRI of the brain and spinal column
and electroneuromyography (ENMG). According to the
MR, the patient had a diffuse dorsal disc protrusion at

CONCLUSIONS / BACHOBKH

The presented clinical case demonstrates a rare course
of post-COVID syndrome in a child with nervous system
damage. Patient C. had the following main clinical
manifestations of the disease: pain, weakness, impaired
coordination of movements in the lower extremities,
recurrent muscle cramps, institutional horizontal
nystagmus, smoothed nasolabial fold, mild tongue
deviation, decreased tendon and periosteal reflexes in the
lower extremities, abnormal foot extensor reflexes on
both sides and hypertension of the lower extremity
muscles. This clinical case demonstrates the development
of a complication of COVID-19 in children, namely
myelopathy, which indicates the importance of careful
monitoring of their condition.
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C4-C5 and disc protrusion of L2-3, L3-4, L4-5, and L5-
S1 against the background of dysplastic osteochondrosis
of the lumbar spine. No changes were found in the brain
and thoracic spine. Electroneuromyography (ENMG):
signs of decreased supra-segmental conductor-type
effects (by weakening the gamma-motoneuron control
system). Signs of demyelinating focal lesions of the
peroneal nerve on the right at the level of the
intercalated line and the peroneal nerve on the left at the
level of the popliteal fossa.

Thus, based on the conducted studies, the diagnosis
was made: post-COVID syndrome, myelopathy, lower
spastic paraparesis.

The patient received treatment in a hospital: bed rest,
IPIDACRINUM 20 mg tablets. Three times a day,
vitamin B complex: thiamine (B1), pyridoxine (B6), and
cyanocobalamin (B12) 1 tablet. Three times a day,
prednisolone 2.5 mg once a day, ASPARAGINAT K-
Mg 1 tablet two times a day, ACIDUM THIOCTICUM
300 mg once a day, NEUROPEPTIDES 2.0,
Pentoxifyllinum 1000 ml IV drip, Human normal
immunoglobulin for intravenous administration 5% -
300 ml, exercise therapy. After the complex treatment,
the patient's condition improved, and she was
discharged home  with  recommendations  for
rehabilitation.

Thus, coronavirus infection can lead to serious
neurological complications such as myelopathy, even if
the initial course of the disease is mild or asymptomatic.
It emphasizes the importance of closely monitoring
children after coronavirus infection. Delayed detection
and treatment of neurological complications can lead to
severe consequences, including disability. Much attention
in medical research and practice has recently been paid to
complications related to the cardiovascular system and
hemostasis in patients with SARS-CoV2. However, the
neurological consequences of this infection remain
insufficiently characterized, requiring more attention
from physicians and timely planning of preventive
measures and rehabilitation [11].
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