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ABSTRACT

Thearticle presents a case of a fatal outcome of a 15-year-old teenager with cerebral
vascular thrombosis, which developed in the post COVID-19 period. The young
man came in with complaints of headache, vomiting, photophobia, hyperacusis.
It was known that at an early age he had been operated on for the Arnold - Chiari
anomaly, had a subdural-peritoneal shunt. Two weeks before hospitalization, he suf-
fered a new coronavirus infection of mild severity, which was confirmed by a positive
analysis of a smear from the oropharynx by polymerase chain reaction.

Cephalgia was acute, stopped for a short time after the use of analgesics. During
the examination, the patient laid with his eyes closed, asked for silence and blackout
in the ward. Any movement of the head was accompanied by dizziness, headache,
vomiting. During an objective examination, no pathological changes were found
on the part of the internal organs.

The neurological status was determined by photophobia, double vision, asymmet-
ric face, asymmetry of the eye slits S > D, drooping of the left corner of the mouth,
nystagmus, hyperacusis. There was no rigidity of the occipital muscles. Meningeal
signs were negative. There were no pelvic disorders.

According to the laboratory examination, lymphocytopenia, thrombocytosis, ac-
celeration of ESR, moderate increase in ferritin, D-dimers were detected. Conducted
neuroimaging methods (MSCT of the brain with intravenous contrast, brain MRI,
ultrasound diagnostics of cerebral vessels) did not find any blood clots in intracra-
nial and extracranial vessels. Low-positive values of IgM antibodies to cardiolipin
were revealed. According to the results of polymerase chain reaction, polymorphism
G20210A was detected in the prothrombin gene. The patient received high-dose
glucocorticoids and heparin for treatment.

Despite the therapy, a month and a half after hospitalization, the teenager died from
thrombosis of the central venous sinuses (cavernous sinus on the left, transverse
sinuses, jugular veins), which were confirmed on autopsy.

This clinical case of venous sinus thrombosis in a teenager in the post COVID-19
period presented diagnostic difficulties, since accurate imaging methods did not
detect the presence of a blood clot in the cerebral vessels.
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PE3IOME

Bcmamee npedcmassneH ciiyyati iemasibHo20 ucxodd nodpocmka 15 1em c mpom-
6030M UepebpasibHbIX COCY008, pa38UBLUUMCH 8 NOCMKOBUOHOM nepuode. lOHowa
nocmynus ¢ Xaao06amu Ha 207108Hy0 60716, pBOMY, c6emMob0A3Hb, 2UNEPAKy3UIo.
V3eecmHo, umo 8 paHHem 803pacme oH bbls1 NPooNepuUpPo8aH N0 NOBOOY AHOMAsIUU
ApHoneoa — Kuapu, umen cy60ypanbHO-nepumoHeasbHbil wyHm. 3a 08e Hedeslu
00 20CNUMANU3ayuU NepeHEC HoBYIO KOPOHABUPYCHYIO UH(eKYUIo 8 1é2KoU cmene-
HU msxecmu, Komopas 6b11a N00MaBepX0eHa NOJIOXUMesTbHbIM AHASIU30M MA3Ka
U3 pomoas10mKu Memo0oM nNosIUMepasHoU yenHol peakyuu.

Uecpanzuu Hocunu ocmpelli xapakmep, Kynupogasnaucb KpdmkogpeMeHHO nocsie
npuMeHeHUs aHanbeemuKos. [lpu ocMompe iexas ¢ 3aKpbimelMU 21a3amu, NPOCUs1
MUWUHbI U 3ameMHeHUs 8 nasame. Jliob6oe 0s8uxeHUe 20710800 CONPOBOKOAIACh
20J1080KpyXXeHUeM, 207108HOU 60s1bt0, pgomol. [Ipu 06vekmusHoM ocmompe
namosno2u4ecKux usmeHeHUl CoO CMOpPOHbI BHYMPEHHUX OP2aHO8 He 06HAPYXKeHO.
B Hesponozuvyeckom cmamyce onpedesnsaaucy ceemobosA3Hb, 080eHuUe 8 2/1a3aX,
acummempuyHoe 1UYo, acummempus 2/1a3Heix wesel S > D, onyweHue 1e8020
yena pma, Hucmaeam, 2unepaky3us. PuzudHOCmu 3amsiyioqHbIX Mbluy Hem. MeHUH-
2easibHble 3HaKu ompuyamesibHele. Ta308bIx HAPYyWweHUU Hem.

Mo 0aHHbIM 1abopamopHo20 06¢/1e008aHUA OOHAPYKeHbI TUMPOYUMONeHUs,
mpomb6oyumo3, yckopeHue CKopocmu oce0dHuUsA 3pumpoyumos, ymepeHHoe
nosviweHue peppumuHa, D-dumepos. [posedéHHble MemoObl Helipo8u3yasu-
3ayuu (MynemucnupanbHas KOMNblomepHas momozpagus 20108H020 Mo32d
C BHYMPUBEHHbIM KOHMPACMUPOBAHUEM, MAZHUMHO-PE30HAHCHASA MomMo2pagus
207108H020 MO032d, yIbMmpa3syKkosas OUAa2HOCMUKA COCYy008 20/108HO20 MO32a)
mpom608 8 UHMPAKPAHUAIbHbIX U SKCMPAKPAHUAJIbHbIX COCYy0ax He 0O6Hapy-
XKUJIU. BblsigieHbl HU3KONO3UMUBHbIE 3HaYeHUs aHmumern IgM k kapouonunuHy.
Mo pesynemamam nonumepasHol yenHol peakyuu obHApyxeH NOAUMOPHU3IM
G20210A 8 2eHe npompombUHa. B kauecmeae sieuyeHUA NoJIy4asn 8bICOKOOO3HbIE
2JII0KOKOPMUKOUOWbI, 2eNAPUH.

Hecmompsa Ha nposodumyro mepanuto 4epe3 nosmopa Mecaya om momeHma
20cNUManu3ayuu NOOPOCMOK yMep om mpomo603a YeHMPasbHbIX 8eHO3HbIX CUHY-
co8 (KasepHO3HO20 CUHYCA C/1e84, NONepeYHbIX CUHYCOB, APEMHbIX 8€H), KoOmopble
noomeepxoeHbl Ha dymoncuu.

JaHHeil knuHuYeckul criydali mpom603a 8eHO3HO20 CUHYCA y NOOPOCMKA 8 NOCM-
KOBUOHOM nepuode npedcmassifa duazHocmuyeckue mpyoHOCMu, Mak Kak Memo-
Obl MoYHOU 8U3yanu3ayuu He 06HAPYXUIU Hanu4yue mpomba 8 yepebpasnbHbix
cocyoax.

Knrouesble cnosa: nocmkoguoHbili CUHOpOM, Mpom603, Oemu, Mymauyus 2eHa
npompom6uHa, aHmucgocgonunudHsle aHmumerna
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RELEVANCE

For the past two years, the entire world has been fo-
cused on the infection caused by SARS-CoV-2. To date,
the pathogenetic mechanisms that determine the sever-
ity of the course of this infection have been studied. Un-
derstanding of the main pathogenesis links led to the revi-
sion of therapeutic treatment, which is aimed at suppress-
ing the synthesis of proinflammatory cytokines that cause
the hyperinflammation syndrome, to stop hypercoagula-
bility, which also affects the severity of the course of SARS-
CoV-2 infection.

To a lesser extent, the mechanisms of the development
of the so-called post COVID-19 syndrome have been stud-
ied. Post COVID-19 syndrome is characterized by various
clinical manifestations that occur after SARS-CoV-2 infec-
tion and can last up to 6 months. Hyperproduction of cy-
tokines, fibrosis, autoantibody production, and direct tissue
damage by the virus are considered as the main pathoge-
netic links of this pathological condition. No less frequent
manifestation of post COVID-19 syndrome is thrombosis
in vessels of various caliber and localizations, which are due
to vasculopathy and impaired hemostasis.

This article presents a death case of a teenager
with venous sinus thrombosis that developed in the post
COVID-19 period.

INTRODUCTION

Thrombosis in pediatric practice is quite rare. There
are recognized risk factors for thrombosis: surgical treat-
ment; presence of a central venous catheter; nephrotic syn-
drome; oncopathology; carrying mutations and polymor-
phisms of genes associated with a high risk of thrombosis;
antibodies to phospholipids; and infections. The patho-
genesis of SARS-CoV-2 infection includes hemostasis disor-
ders that affect all its links: activation of vascular hemosta-
sis, suppression of fibrinolysis, increased thrombin forma-
tion, which determines the risk of thrombosis [1-3]. To date,
there are insufficient data on the incidence of thrombosis
in children with SARS-CoV-2 infection, and there are no rec-
ommendations for the prevention of thrombosis in the post
COVID-19 period. Nevertheless, hemostasis studies in chil-
dren with SARS-CoV-2 infection show the presence of hy-
percoagulability [4]. In a systematic review of the literature
[5], the authors presented data on 19 children with clini-
cal thrombosis. The most frequent localization of throm-
bosis was pulmonary vessels (21 %); thromboses of vari-
ous localizations (cerebral, intestinal, renal, and deep veins
of the extremities) were also described. A more recent pub-
lication on the results of a multicenter retrospective study
[6] determined that thrombosis is more likely to occur
in children older than 12 years of age, and risk factors in-
clude the presence of multisystem inflammatory syndrome
and a central venous catheter. These findings are support-
ed by a literature review of 16 publications on the high in-
cidence of thrombosis in children with multisystem inflam-
matory disease [7]. The authors showed that the incidence
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of thromboembolism in multisystem inflammatory syn-
drome is 1.4-6.5 %. One third of thrombosis cases are lo-
calized in cerebral vessels, which is accompanied by a high
mortality rate. So of the three children with cerebral infarc-
tions, all of them died. All publications on the presence
of thrombosis in children refer to the acute period of SARS-
CoV infection.

A search for publications in the scientific electronic li-
braries PubMed, e-Library yielded no data on the develop-
ment of thrombosis in children in the post COVID-19 period.

THE AIM OF THE PUBLICATION

To present a case of venous sinus thrombosis in a post
COVID-19 teenager.

CASE HISTORY

A 15-year-old boy was hospitalized at the Children’s
Republican Clinical Hospital in Ulan-Ude with com-
plaints of headache, vomiting, photophobia, hyperacusis.
From the patient'’s life history it is known that he was born
from the first normal pregnancy. The delivery was physio-
logical, on time, birth weight 3,076 g, height 52 cm. In phys-
ical and neuro-psychological development did not lag
behind. No chronic illnesses. At the age of 11 months
of life, he was operated for Arnold - Chiari malformation
and had a subdural-peritoneal shunt. Monitored by a neu-
rologist and neurosurgeon on an irregular basis.

Two weeks prior to hospitalization, he had a new mild
form of coronavirus infection after family contact. In clinic
there was subfebrile temperature for 2 days, weakness, sore
throat, runny nose. SARS-CoV-2 infection was confirmed
by positive analysis of an oropharyngeal swab by polymer-
ase chain reaction.

As treatment he received Grippferon, throat gargle
with antiseptics, decongestants. Recovery was recorded
one week after the onset of the disease by a negative na-
sopharyngeal swab by polymerase chain reaction.

From the history of the disease it is known that 2 weeks
after recovery from SARS-CoV-2 infection he began to com-
plain of headaches with predominant localization in the oc-
cipital region. Cephalgia was acute, stopped for a short
time after the use of analgesics. When seeking medical help
at the place of residence, no focal neurological symptoms
were detected. Continued symptomatic treatment was rec-
ommended. Subsequently, the headaches became contin-
uous, accompanied by vomiting. Started noting that bright
lights and loud noises increased the intensity of the cephal-
gias. In 5 days from the onset of the disease he was hospi-
talized at the Children’s Republican Clinical Hospital in Ul-
an-Ude. On admission, the patient’s condition was con-
sidered moderately severe. On examination: forced posi-
tion due to intense cephalgias. The patient tried to lie still,
as any movement of the head caused dizziness, headache,
vomiting. Preferred to lie with his eyes closed, asked for si-
lence and blackout in the room. On physical examination:



the skin is clean, pink, no pathologic changes in the phar-
ynx. Lungs are vesicular. Heart tones are rhythmic, audible.
The abdomen is soft, painless, liver and spleen are not en-
larged.

Neurological status on admission

Cranial nerves: 15t pair - olfaction is not affected,;
2" pair - follows objects for a short time, photophobia;
3'd pair, 4" pair, 6t pair — pupils D = S, photoreaction is alive,
eye movements in full volume, convergence, accommo-
dation are normal, the patient noted double vision in ex-
treme leads; 5t pair - sensitivity on the face is preserved,
pain at palpation of the 15t branch on both sides; 7t pair -
face asymmetrical, eye slits S > D, left corner of the mouth
was lowered; 8t pair — nystagmus at the extremes of gaze,
hearing preserved, hyperacusis; 9™ pair, 10t pair, 12t pair -
no bulbar disorders, tongue along the midline; 11t pair -
movements in the cervical spine preserved, not limited.
There are no sensory disturbances, active and passive move-
ments in the limbs are not limited. Muscle tone in all mus-
cle groups is satisfactory. Symmetrical and brisk tendon
reflexes from the arms and legs. Doesn't walk, doesn't sit
up, rolls over in bed. There was no rigidity of the occipital
muscles. Meningeal signs were negative. There were no pel-
vic disorders.

Additional health examination results

A complete blood count (CBC) on admission: hemo-
globin-166 g/L, erythrocytes — 5.97 million/L, leukocytes -
16.6 thousand/pL, neutrophils — 80 %, lymphocytes — 7 %,
monocytes — 12 %, platelets — 482 thousand/uL, an erythro-
cyte sedimentation rate (ESR) — 23 mm/h. There are no path-
ologic changes in the biochemical blood analysis. Coagu-
logram results: decreased thrombin time — 15.5 sec, a high
d-dimer test - 2 mg/mL (norm - 0.5 mg/mL). Highly pos-
itive IgG values to SARS-CoV-2 were detected with a KP
of up to 10.3. According to electroencephalogram: diffuse
changes in electrobiological activity. No pathologic chang-
es were found in the cerebrospinal fluid (CSF). Doppler ul-
trasound revealed decreased blood flow in the left verte-
bral artery, poor visualization of the left internal carotid ar-
tery. According to the data of duplex scanning of extracrani-
al sections of brachiocephalic arteries, the conclusion about
the increased level of peripheral resistance in the left inter-
nal carotid artery was given. Blood flow through the verte-
bral arteries without signs of extravascular compression,
reduced velocity indices at the level of V1-, V2-segments.

Multispiral computed tomography of the brain was per-
formed, and data were obtained on the presence of signs
of the condition after subdural-peritoneal shunt, excision
of a cyst of the left frontal and temporal region, Arnold - Chi-
ari malformation, borderline ventriculomegaly, and arach-
noid cyst of the left temporal region. Contrast-enhanced
magnetic resonance imaging of the brain showed signs
of Arnold - Chiari malformation, tonsillar herniation, asym-
metric ventriculomegaly, deformation of the lateral ventri-
cles, periventricular leukoareosis, and temporal lobe pole
cyst on the left side. No pathologic selective accumulation
of contrast agent was noted. No abnormalities in the cere-
bral vascular bed were found according to the results of neu-
roimaging methods.
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Differential diagnostics was carried out with liquorody-
namic disorders on the background of Arnold - Chiari mal-
formation, hemorrhagic stroke, brain neoplasms.

The severity of the patient’s condition was presumed
to be due to post COVID-19 encephalitis. Pulse therapy
with methylprednisolone at a dose of 10 mg/kg/injection,
for a total dose of 2,500 mg followed by oral prednisolone
35mg/day for 2 weeks was performed. During the whole pe-
riod of hospitalization, the patient received anticoagulants —
enoxiparin 40 mg/day, then heparin 20 units/kg/hour.

The patient’s condition progressively deteriorated.
The cerebral syndrome in the form of dizziness, headache
persisted, and focal symptoms — complete ophthalmoplegia
onthe left, flaccid tetraparesis, facial nerve paresis on the left,
bulbar paresis — were added. According to the data of blood
tests, thrombocytosis remained within 400 thousand/pL,
acceleration of ESR - 30-50 mm/h. A moderate increase
in ferritin — 268.8 pg/L (reference values - 140 pg/L), IL-6
level - 4.1 pg/mL, which is not out of the norm, progressive
increase in D-dimers up to 9 mg/L were revealed. The re-
sults of repeated magnetic resonance imaging of the brain
with visualization of arterial vessels and venogram showed
the absence of focal and diffuse changes in the brain sub-
stance, asymmetry of blood flow along the P1 segments
of the posterior cerebral artery (D > S). Minimal asymme-
try of blood flow along the intracranial section of vertebral
arteries (D > S).

The search for prothrombogenic risk factors continued.
There was a decrease in antithrombin Il = 79.46 % (norm -
96-126 %), low level of homocysteine - 7.61 um/I. To ex-
clude antiphospholipid syndrome, antibodies to phospho-
lipids were investigated; positive values of IgM antibodies to
cardiolipin - 27 units/mL and negative IgG values were de-
termined. No antibodies to 3-2 glycoprotein-1, lupus anti-
coagulant were detected. A genetic study was performed
to determine polymorphisms of genes responsible for he-
reditary thrombophilias. Polymerase chain reaction results
revealed a G20210A mutation in the prothrombin gene.

Despite anticoagulant therapy, a month and a half after
hospitalization, the teenager died of thrombosis of intrac-
ranial central venous sinuses (cavernous sinus on the left,
transverse sinuses, jugular veins), which was confirmed
on autopsy.

CONCLUSION

Venous sinus thrombosis in children is rare, with an ave-
rage of 0.5 per 100,000 pediatric population [8]. Thereisa mul-
tifactorial nature of thrombogenic risks in its etiology,
and 32 % of cases are hereditary thrombophilias [9]. This case
once again confirms that thrombosis in pediatric practice
occurs against the background of combined prothrombot-
ic factors. Thus, the following risks of increased thrombosis
were found in the teenager: the presence of subdural-perito-
neal shunt, G20210A mutation in the prothrombin gene, hy-
pohomocysteinemia, low level of antithrombin Ill. Low-posi-
tive antibodies to cardiolipin class IgM could not be an inde-
pendent cause of thrombosis. They were more likely to be



produced by SARS-CoV-2 infection, which is also an inde-
pendent risk for increased thrombosis.

The presented clinical case demonstrates the diffi-
culty in the diagnostic search for cerebral venous throm-
bosis in a post COVID-19 teenager. The examinations
performed with the inclusion of highly sensitive neuro-
imaging methods did not reveal thrombi in intracranial
and extracranial vessels. But the presence of signs of hy-
percoagulability in a patient with neurologic focal symp-
toms allowed us to think about the possibility of cerebral
vascular thrombosis. And despite the results of magnet-
ic resonance imaging and multispiral computed tomog-
raphy of the brain, the search for prothrombogenic fac-
tors continued.

Thus, we want to draw attention to the possibili-
ty of the development of hemostasis disorders in chil-
dren not only during the acute course of SARS-CoV-2 in-
fection, but also in the post COVID-19 period. Diagnosis
of the thrombosis causes should include investigation of in-
herited thrombophilias as the most significant risk factor
for increased thrombosis.
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