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AVCi COMO COMPLICACAO DA COVID-19: RELATO DE CASO

Karyne Fachini Zago
Ricardo Abrahim Sobrinho
Paulo Cesar Otero Marcelino

RESUMO

O novo coronavirus (SARS-CoV-2) é caracterizado como um grave problema de saude
publica e atualmente oferece riscos para todas as idades em virtude de seu efeito pro-
trombotico e inflamatdrio. Dessa forma, a atual pesquisa descreve o caso da paciente e como a
Covid-19 pode estar relacionada ao Acidente Vascular Cerebral. A metodologia empregada é
descritiva, na categoria de relato de caso, tendo como base o prontuario e exames da paciente.
A paciente do relato de caso tem 33 anos, apresenta histérico de migranea, sem outras
comorbidades e com exame RT-PCR positivo para a COVID-19. Avaliando os sinais e
sintomas, suspeitou-se da presenca de acidente vascular isquémico (AVCi) e juntamente com
os exames de tomografia computadorizada e ressonancia magnética, confirmou-se o
diagndstico de AVCi e disseccdo de artéria vertebral esquerda. O quadro foi revertido e a
paciente apresentou melhora do quadro, tendo alta com prescricédo de rivaroxabana profilatica,
assim, sem apresentar novos quadros de isquemia cerebral

Palavras-chave: transtornos cerebrovasculares, Ictus Cerebral, SARS-CoV-2, Dissecacdo da
Artéria Vertebral

ISCHEMIC STROKE AS A COMPLICATION OF COVID-19: CASE REPORT

ABSTRACT

The new coronavirus (SARS-CoV-2) is characterized as a serious public health problem and
currently poses risks for all ages due to its prothrombotic and inflammatory effects. Thus, the
current research intends to describe the patient's case and how Covid-19 can be related to
ischemic stroke. The methodology used is descriptive, in the case report category, based on
the patient's medical record and exams. The patient in the case report is 33 years old, has a
history of migraines, no other comorbidities and a positive RT-PCR test for COVID-19.
Assessing the signs and symptoms, the presence of ischemic stroke (CVA) was suspected
and, together with computed tomography and magnetic resonance, the diagnosis of CVA and
dissection of the left vertebral artery was confirmed. The condition was reversed and the
patient improved, being discharged with a prescription of prophylactic rivaroxaban, thus,
without presenting new cases of cerebral ischemia.

Keywords: cerebrovascular disorders, SARS-CoV-2, vertebral artery dissection, Cerebral
Ictus



1 INTRODUCAO

A sindrome respiratéria aguda severa coronavirus 2 (Sars-CoV-2), causadora da
doenca viral respiratoria COVID-19 é uma doenca relacionada a um aumento de eventos
tromboticos e tromboembolicos [CAPLAN,2021].

Em pacientes diagnosticados com a COVID-19, conforme publicaces recentes da
China, Franca e Nova York, ha a probabilidade de que o risco para eventos de AVCi possa ser
aumentado [FRIDMAN,2020]. Conforme o estudo de coorte realizado por Merkler et. al. em
2020, 31 entre 1683 pacientes (1.8%; 95% CI, 1.3%- 2.6%) tiveram um evento de AVCi
durante a hospitalizagéo pela COVID-19.

A pesquisa parte do pressuposto de que a infeccdo pelo Sars-CoV-2 pode
predispor pacientes a eventos tromboticos, os quais estao relacionados com a hipoxia, doenca
severa e critica, anormalidades hemostaticas, resposta inflamatéria intensa (liberacdo de
citocinas inflamatdrias) e fatores de riscos tradicionais subjacentes. Além disso, as terapias
em investigagdo para a COVID-19 podem ter interagdes medicamentosas adversas com

agentes antiplaquetarios e anticoagulantes [BIKDELI,2020].

Esse trabalho tem como finalidade relatar o caso da paciente, a fim de relacionar a
COVID-19 com o AVCi. Isso, com o intuito de atentar-se ao possivel diagndstico de doencas
cerebrovasculares em pacientes internados pela COVID-19, devido a importancia do
diagnostico e tratamento das doencas trombaticas e tromboembdlicas, tendo em vista evitar

morbidades e letalidade em pacientes acometidos.

Apresenta-se um relato do caso de uma paciente com diagnostico de COVID-19, a
qual teve como complicacdo da doengca um acidente vascular cerebral isquémico (AVCi).
Com isso, pretende-se demonstrar o curso da infeccdo pelo Sars-CoV-2 até o diagnostico de
AVCi, assim como correlacionar a apresentacdo do caso com as formas mais comuns do
AVCi na COVID-19 e a importancia de se evidenciar doencas cerebrais vasculares em
pacientes internados pela doenca. Dessa forma, visando melhores cuidados e manejo
adequado dessa complicacdo no tempo habil e de forma precoce, evitando-se sequelas e até

possivel morte pela mesma.



2 METODOLOGIA

Trata-se de um estudo descritivo, na modalidade de relato de caso. Os Dados
utilizados se encontram no Laboratério Sdo Camilo e no Hospital Sdo Marcos em Maringa-
PR, que foram disponibilizados mediante aprovacdo da paciente e do Comité de Etica em
Pesquisa (CEP) pelo nimero CAAE: 46995321.0.0000.5539.

Os dados utilizados incluem: a historia detalhada da evolugcdo meédica da paciente,
bem como a evolucdo documentada pela enfermagem e pela fisioterapia do Hospital Séo
Marcos compreendido entre os dias 08 e 19/01/21, imagens de tomografia de torax,
angioressondncia  magnética de  artérias  cranianas, tomografia de  crénio,
ecodopplercardiograma transesofagico e ressonancia magnética de cranio, realizados no
Laboratorio Sdo Camilo entre o dia 09 e 17/01/21, assim como dados de literatura e artigos
presentes em bases de dados de cunho cientifico (PubMed, Google Académico, UpToDate,
Neurology, entre outras bases de dados confiaveis), que abordam o Acidente Vascular
Cerebral isquémico (AVCi) por consequéncia da infeccdo pelo SARS-CoV-2, a fisiopatologia
da doenca, doencas associadas, manifestacBes clinicas, diagnostico, evolugdo e prognostico.
Dessa forma, ap6s a analise e comparagdo do caso do paciente, espera-se poder elucidar como

ocorreu 0 processo de desenvolvimento da doenca estudada.

3 APRESENTACAO DO CASO CLINICO

Paciente do sexo feminino, de 33 anos de idade, com histérico de migranea, sem
outras comorbidades prévias, sedentaria, etilista social, em uso de dipirona diariamente, nega
uso de anticoncepcional, deu entrada no Pronto Atendimento no dia 08/01/21 com cefaleia de
forte intensidade do lado esquerdo, dor com irradiacdo para pescoco e testa, pulsatil, continua,
com piora a0 minimo movimento e piora a noite, apresentava fotofobia e fonofobia, nauseas e
vomitos, sem melhora com tramadol, Swab RT-PCR positivo para COVID, com inicio dos
sintomas h& 7 dias. Evoluiu com perda de olfato e paladar, tosse seca, saturacdo 96% em ar
Ambiente. Na tomografia de torax apresentou acometimento pulmonar leve (<25%)

compativel com processo inflamatério por Covid-19, mantido vigilancia respiratoria com



BIPAP e realizado fisioterapia respiratoria. Ao 3° dia de internacdo, a tomografia de cranio
apresentou-se dentro da normalidade.

No 4° dia de internacdo apresentou ainda cefaleia de maior intensidade, hemiparestesia
a direita, referiu dispneia e agitacdo. Nas imagens de ressonancia magnética de cranio
demonstrou-se restricdo a difusdo das moléculas de agua (setas A e C) com correspondéncia
no mapa ADC (setas B e D) respectivamente na tonsila cerebelar e no cortex cerebelar a
esquerda, compativeis com focos isquémicos embdlicos artério-arteriais neste contexto
(oriundo da disseccao da artéria vertebral). Ha representacdo do edema citotoxico de forma
menos evidente na sequéncia FLAIR (E), sem identificacdo de transformacdo hemorrégica na
sequéncia SWI (F). (Figura 1) A hipotese diagnostica foi de AVCi e Disseccdo de A.
Vertebral Esquerda. Apds reversdo do quadro com anticoagulacdo em dose plena de
enoxaparina, 0 exame neurolégico estava normal, paciente se encontrava consciente,
orientada, comunicativa, deambulando, normotensa, afebril, sem queixas algicas,

normocardica, eupneica e depois houve melhora da cefaleia.

Figura 1. Setas em imagens A e C - evidenciam restri¢do a difusdo das moléculas de agua. Setas em imagens B e
D - demonstram correspondéncia no mapa ADC. Imagem E - Edema citotéxico menos evidente em sequéncia

FLAIR. Imagem F - Sequéncia SWI sem identificacdo de transformagdo hemorrégica.

No 5° dia, foi realizado o exame de angioressonancia magnética arterial cervical pés
contraste (SPGR - A,B) com reconstrucdo pela técnica MIP, evidenciando afilamento

progressivo do segmento V3 da artéria vertebral esquerda, com preservacdo do calibre no



segmento V4. As imagens axiais T1 FSE pré contraste com supressao do sinal da gordura
evidenciaram o trombo luminal (seta branca - C) e alteragdo do flow void a montante (seta

branca tracejada - D) que representa apenas lentificacdo do fluxo sanguineo devido a

contrastacdo arterial na angioressonancia). (Figura 2)

Figura 2. Imagens A e B - reconstrugdo pela técnica MIP, evidenciando afilamento progressivo do segmento V3
da artéria vertebral esquerda, com preservacdo do calibre no segmento V4. Imagens C e D - imagens axiais T1
FSE pré contraste com supressdo do sinal da gordura evidenciaram o trombo luminal (seta branca - C) e

alteracéo do flow void a montante (seta branca tracejada - D).

No 6° e 7° dia de internamento, paciente apresentou cefaleia em regido cervical
esquerda em uso de tramadol e AINES sem melhora, exame neuroldgico normal, porém

referiu inquietagdo e tremores.

Ao 8° dia de internamento, paciente apresentou quadro estavel, ansiosa durante o dia,
com cefaleia de intensidade 7/10 com duracdo de 2 horas, em uso de alprazolam 0,25 mg e foi

solicitado o ecodopplercardiograma transesofagico.



No 9° dia de internamento, paciente apresentou melhora da cefaleia, orientada,
comunicativa, deambulando, normotensa, afebril, com saturacdo de 98% em ar ambiente. Ao
ecodopplercardiograma transesofagico apresentou insuficiéncia tricuspide e mitral discretas,
ventriculo esquerdo e direito com dimensdes, fungdes sistolicas e diastélicas preservadas,

auséncia de imagem sugestiva de vegetacao, trombo e/ou shunt ao exame.

Ao 10° dia de internamento paciente obteve alta com prescri¢do de rivaroxabana por
28 dias, estava BEG, com respiracdo espontanea em ar ambiente, eupneica ao repouso,

acordada, consciente, orientada, colaborativa e continuava a apresentar tosse seca

4 DISCUSSAO

A COVID-19 é uma doenca causada pelo coronavirus 2 da sindrome respiratoria
aguda grave (SARS-CoV-2). Atualmente o diagnostico dessa doenca é feito através de testes
de amplificacdo de acido nucleico (NAATS) de amostra coletada em nasofaringe e orofaringe
utilizando-se da reacdo em cadeia da polimerase de transcricdo reversa (RT-PCR).
[CALIENDO,2021]

O Acidente Vascular Cerebral Isquémico (AVCi) em decorréncia da COVID-19 se da
por meio da oclusdo trombdtica ou tromboembdlica de artérias que suprem o encéfalo.
[FRIDMAN,2020] O diagndstico desta doenca é feito pelo estudo de exames de imagem,
sendo a tomografia computadorizada (TC) e a ressonancia magnética (RM) as técnicas de
escolha para diferenciar eventos hemorragicos de isquémicos, assim como determinar a
gravidade, local e a artéria acometida. [CAPLAN,2021]

O caso da paciente mostra a necessidade da atencdo a pessoa hospitalizada por causa
da infeccdo pela SARS-CoV-2. E importante que se tenha em mente a possibilidade de AVCi,
pois é uma emergéncia médica que se ndo tratada resulta numa perda neuronal de 1,9 bilhdes
de neurdnios por minuto e 14 bilhGes de sinapses [SAVER,2006], ou seja, trazendo uma alta
taxa de morbidade ao individuo, podendo até levar a dbito.

De acordo com Spence et. al. (2020), os trés mecanismos que aparentemente estdo
relacionados a ocorréncia de AVCi em pacientes acometidos pela Covid-19 incluem:

vasculite, estado de hipercoagulabilidade e cardiomiopatia.



O SARS-CoV-2 liga-se a uma enzima conversora de angiotensina 2 (ACE2), que esta
presente nas celulas endoteliais e musculares lisas do cérebro. A ACE2 é uma parte
fundamental do sistema renina angiotensina (SRA) e um contrapeso para a enzima conversora
de angiotensina 1 e angiotensina 2, esta Gltima trata-se de uma enzima pré- 8 inflamatéria,
vasoconstritora e promove dano aos 6rgdos. A reducdo da ACE2 pelo SARS-CoV-2 pode
inclinar a balanca a favor da relagdo ACE1-ACE2, sendo prejudicial e promovendo leséo do
tecido, podendo levar a uma hipercoagulabilidade e evoluir com eventos isquémicos
[CUKER, 2021].

Os vasos sanguineos além de inflamados por um efeito local direto de SARS-CoV-2
nos receptores ACE2 no endotélio vascular, também inflamam por uma resposta imune
sistémica ao patdégeno (“tempestade de citocinas”), incluindo as citocinas IL1B, IFNy, IP10 e
MCP1 que foram considerados marcadamente elevados, especialmente em pacientes com

doenca grave e altas taxas de mortalidade [SPENCE,2020]

A leséo endotelial mediada pelo complemento foi sugerida, e em um estudo in vitro,

encontrou-se que a proteina spike SARS-CoV-2 poderia ativar a via alternativa do
complemento, mostrando marcadores aumentados de ativacdo dessa via, como C5b-9, na
circulagdo de individuos hospitalizados com COVID-19 em relagdo ao grupo controle
[CUKER, 2021]
Outra caracteristica que parece influenciar na fisiopatologia do AVC por complicacdo do
COVID-19 se baseia na hipdtese de que a hiperviscosidade promova um estado de
hipercoagulabilidade, que pode ser causada por aumentos policlonais em gamaglobulinas e /
ou grandes aumentos em outras proteinas, como fibrinogénio. Além disso, foram observados
niveis muito elevados de D-dimero que se correlacionam com a gravidade da doenca; D-
dimero é um produto de degradacdo da fibrina reticulada, indicando geracdo aumentada de
trombina e dissolucdo da fibrina pela plasmina, podendo indicar predisposi¢do para trombose
[CUKER, 2021]

Estudos prévios mostraram que a infeccdo severa pela Covid-19 esta associada a
elevacdo de citocinas pré-inflamatorias tais como: IL-1, I1L-2, IL-6, IL-8, IL-10, IL-17 e
TNF-a. As citocinas IL-1, IL-6 e TNF-a facilitam a liberacdo do fator tecidual, responséavel
pela ativacao da via extrinseca da coagulacdo. As citocinas também promovem a expressao da
PAI-1, que resulta na inibi¢éo da fibrindlise. [ZHANG, 2021]

De acordo com Blumenfeld (2010, p.712), os infartos cerebelares sdo mais comuns em

regido da artéria cerebelar inferior posterior (PICA) e da artéria cerebelar superior (SCA). Os



pacientes com infarto cerebelar tipicamente podem apresentar: Vertigem; Nauseas e vomitos;
Nistagmo horizontal; Ataxia de membros e marcha instavel; Cefaleia, que pode ser occipital,
frontal ou em regido cervical superior. Quadro semelhante ao da paciente do relato, conforme
observado nos exames de imagens e na clinica.

E necessaria a prevencéo a fim de evitar eventos trombéticos ou tromboembdlicos por
decorréncia da COVID-19. Dessa forma, faz-se necessario investigar por meio de exames
séricos e de imagem para que seja empregado o melhor tratamento a fim de prevenir ou para
reverter o quadro de AVCi.

Mostrando que ha correlacdo entre a infeccdo pela SARS-CoV-2 e o AVCIi, assim
como as condutas e 0 manejo foram adequadas para 0 caso da paciente, a mesma apresentou

melhora do quadro e ndo houve recidiva do quadro até o0 momento da escrita do estudo.

5 CONCLUSAO

Em suma, observa-se que o AVCi, é um fator de risco para mortalidade e que ha

pesquisas recomendando que os pacientes com COVID-19 sejam frequentemente examinados
para investigar AVC, uma vez que existe a possibilidade de que esta patologia seja uma
complicacdo por COVID-19, embora seja infrequente. Ainda ha poucos protocolos de
monitoramento com biomarcadores que possam auxiliar a investigacdo nesses casos.
A fisiopatologia ainda ndo estd bem estabelecida, mas estd bem clara a relacdo com a
hipercoagulabilidade, hiperviscosidade sanguinea e aumento de substancias como o
fibrinogénio, D-dimero, Fator de Von Willebrand, citocinas inflamatérias e fator VIII de
coagulacdo, que aumentam a lesdo endotelial e propiciam a trombogénese e Doengas
vasculares isquémicas como 0 AVC.

Os atuais estudos reforcam a possibilidade de que os casos graves de COVID-19 (que
necessitam de internamento em UTI), podem aumentar muito o risco de acidente vascular
cerebral isquémico, porém ainda se faz necessario mais estudos que abordem a apresentagéo
atipica da paciente do relato de caso, que apresentou um caso leve de COVID-19, sem
necessidade de internamento em UTI e mesmo assim evoluiu com AVCi e disseccdo de A.

vertebral.
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RESUMO

O novo coronavirus (SARS-CoV-2) é caracterizado como um grave problema de saude
publica e atualmente oferece riscos para todas as idades em virtude de seu efeito pro-
trombdtico e inflamatério. Dessa forma, a atual pesquisa descreve o caso da paciente e como a
Covid-19 pode estar relacionada ao Acidente Vascular Cerebral. A metodologia empregada é
descritiva, na categoria de relato de caso, tendo como base o prontuario e exames da paciente.
A paciente do relato de caso tem 33 anos, apresenta histérico de migranea, sem outras
comorbidades e com exame RT-PCR positivo para a COVID-19. Avaliando os sinais e
sintomas, suspeitou-se da presenca de acidente vascular isquémico (AVCi) e juntamente com
os exames de tomografia computadorizada e ressonancia magnética, confirmou-se o
diagndstico de AVCi e disseccdo de artéria vertebral esquerda. O quadro foi revertido e a
paciente apresentou melhora do quadro, tendo alta com prescricdo de rivaroxabana profilatica,
assim, sem apresentar novos quadros de isquemia cerebral.

Palavras-chave: transtornos cerebrovasculares, Ictus Cerebral, SARS-CoV-2, Dissecacao da
Artéria Vertebral.

ABSTRACT

The new coronavirus (SARS-CoV-2) is characterized as a serious public health problem and
currently poses risks for all ages due to its prothrombotic and inflammatory effects. Thus, the
current research intends to describe the patient's case and how Covid-19 can be related to
ischemic stroke. The methodology used is descriptive, in the case report category, based on
the patient's medical record and exams. The patient in the case report is 33 years old, has a
history of migraines, no other comorbidities and a positive RT-PCR test for COVID-19.
Assessing the signs and symptoms, the presence of ischemic stroke was suspected and,
together with computed tomography and magnetic resonance, the diagnosis of stroke and
dissection of the left vertebral artery was confirmed. The condition was reversed and the
patient improved, being discharged with a prescription of prophylactic rivaroxaban, thus,
without presenting new cases of cerebral ischemia.

Keywords: cerebrovascular disorders, Cerebral Ictus, SARS-CoV-2, vertebral artery
dissection.
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INTRODUCTION

The severe acute respiratory
syndrome coronavirus 2 (Sars-CoV-2),
which causes the respiratory viral disease
COVID-19, is a disease related to an
increase in thrombotic and
thromboembolic events. !

In patients diagnosed with COVID-
19, according to recent publications from
China, France and New York, there is a
probability that the risk for stroke events
may be increased 2. According to the
cohort study carried out by Merkler et. al.
in 2020, 31 out of 1683 patients (1.8%;
95% CI, 1.3%-2.6%) had a stroke event
during hospitalization by COVID-19. 3

The research assumes that
Sars-CoV-2 infection may predispose
patients to thrombotic events, which are
related to hypoxia, severe and critical
illness, hemostatic abnormalities, intense
inflammatory  response  (release  of
inflammatory cytokines) and factors of
underlying traditional risks. In addition,
investigational therapies for COVID-19
may have adverse drug interactions with
antiplatelet and anticoagulant agents. *

This paper aims to report the patient's
case, in order to relate COVID-19 with
stroke. The purpose is paying attention to
the possible diagnosis of cerebrovascular
diseases in patients hospitalized by
COVID-19, due to the importance of
diagnosis and treatment of thrombotic and
thromboembolic diseases, with the view of
avoiding morbidity and lethality in affected
patients.

We present a case report of a
patient diagnosed with COVID-19, who
had an ischemic stroke as a complication
of the disease. With this, we intend to
demonstrate the course of infection by

Sars-CoV-2 until the diagnosis of stroke,
as well as to correlate the presentation of
the case with the most common forms of
stroke in COVID-19 and the importance of
showing cerebral vascular diseases in
patients hospitalized for the disease. Thus,
aiming at better care and adequate
management of this complication in a
timely and early manner, avoiding
sequelae and even possible death from it.

METHODOLOGY

This is a descriptive study, in the
form of a case report. The data used can be
found at the Sdo Camilo Laboratory and at
the Sdo Marcos Hospital in Maringa-PR,
which were made available upon approval
by the patient and by the Research Ethics
Committee (CEP) under the CAAE
number: 46995321.0.0000.5539.

The data used include: the detailed
history of the patient's medical evolution,
as well as the evolution documented by the
nursing and physiotherapy staff at Hospital
Sdo0 Marcos between 08 and 19/01/21,
chest tomography images, magnetic
angioresonance of arteries cranial images,
cranial  tomography,  transesophageal
echocardiogram and cranial magnetic
resonance, carried out at the Sdo Camilo
Laboratory between January 09 and
01/17/21, as well as literature data and
articles present in scientific databases
(PubMed, Academic Google , UpToDate,
Neurology, among  other  reliable
databases), which address Ischemic Stroke
as a consequence of SARS-CoV-2
infection, the pathophysiology of the
disease, associated diseases, clinical
manifestations, diagnosis, evolution and
prognosis . Thus, after analyzing and
comparing the patient's case, it is expected
to be able to elucidate how the process of
development of the disease studied
occurred.



CLINICAL CASE PRESENTATION

A 33-year-old female patient, with
a history of migraine, with no previous
comorbidities, sedentary, social alcoholic,
using dipyrone daily, denies using
contraceptives, was admitted to the
Emergency Room on 01/08/21 with severe
headache on the left side, pain radiating to
neck and forehead, pulsatile, continuous,
worsening with minimal movement and
worsening at night, presented photophobia
and phonophobia, nausea and vomiting, no
improvement with tramadol, Swab RT-
PCR positive for COVID, with onset of
symptoms for 7 days. Evolved with loss of
smell and taste, dry cough, 96% saturation
in ambient air. Chest tomography showed
mild pulmonary involvement (<25%),
compatible with an inflammatory process
caused by Covid-19, with respiratory
surveillance with BIPAP and respiratory
physiotherapy. On the 3rd day of
hospitalization, the cranial tomography
was within normal limits.

On the 4th day of hospitalization,
she also had more intense headache, right
hemiparesthesia, reported dyspnea and
agitation. The cranial magnetic resonance
images showed restriction to the diffusion
of water molecules (arrows A and C) with
correspondence in the ADC map (arrows B
and D) respectively in the cerebellar tonsil
and in the cerebellar cortex on the left,
compatible with ischemic embolic foci
arterio-arterial in this context (originating
from vertebral artery dissection). There is
less evident representation of cytotoxic
edema in the FLAIR sequence (E), without
identification of hemorrhagic
transformation in the SWI sequence (F).
(Figure 1) The diagnostic hypothesis was
stroke and Left Vertebral A. Dissection.
After reversing the condition with
anticoagulation in full dose of enoxaparin,
the neurological examination was normal,
the patient was conscious, oriented,

communicative, walking, normotensive,
afebrile,  without pain  complaints,
normocardic, eupneic, and then there was
improvement in the headache.

On the b5th day, post-contrast cervical
arterial magnetic resonance angiography
(SPGR - AB) was performed with
reconstruction using the MIP technique,
showing progressive thinning of the V3
segment of the left vertebral artery, with
preservation of the caliber in the V4
segment. Pre-contrast axial T1 FSE images
with fat signal suppression showed luminal
thrombus (white arrow - C) and upstream
flow void change (white dashed arrow - D)
which represents only slowing of blood
flow due to arterial contrasting in
angioresonance). (Figure 2)

On the 6th and 7th day of
hospitalization, the patient had headache in
the left cervical region while using
tramadol and NSAIDs without
improvement, normal neurological
examination, but reported restlessness and
tremors.

On the 8th day of hospitalization,
the patient was stable, anxious during the
day, with headache intensity 7/10 lasting 2
hours, using alprazolam 0.25 mg and
transesophageal Doppler echocardiography
was requested.

On the 9th day of hospitalization,
the patient had improved headache, and
was oriented, communicative, walking,
normotensive,  afebrile, with  98%
saturation of room air. The transesophageal
Doppler echocardiogram showed mild
tricuspid and mitral regurgitation, left and
right ventricle with preserved dimensions,
systolic and diastolic functions, absence of
suggestive image of vegetation, thrombus
and/or shunt on examination.

On the 10th day of hospitalization,
the patient was discharged with a
prescription of rivaroxaban for 28 days,
she was EGF, spontaneously breathing in
room air, eupneic at rest, awake,
conscious, oriented, collaborative and
continued to have dry  cough.



DISCUSSION

COVID-19 is a disease caused
by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).
Currently, the diagnosis of this disease
is made through nucleic acid
amplification tests (NAATS) of samples
collected in the nasopharynx and
oropharynx using the reverse
transcription polymerase chain reaction
(RT-PCR).®

Ischemic Stroke as a result of
COVID-19 occurs through thrombotic
or thromboembolic occlusion of arteries
that supply the brain.? The diagnosis of
this disease is made by studying
imaging  tests, with  computed
tomography (CT) and magnetic
resonance (MR) being the techniques of
choice to differentiate  between
hemorrhagic and ischemic events, as
well as determining the severity,
location and the affected artery.*

The patient's case shows the
need for attention to the person
hospitalized because of SARS-CoV-2
infection. It is important to keep in mind
the possibility of ischemic stroke, as it
is a medical emergency that, if left
untreated, results in a neuronal loss of
1.9 billion neurons per minute and 14
billion synapses ¢, that is, bringing a
high rate of morbidity to the individual,
which may even lead to death.

According to Spence et. al.
(2020), the three mechanisms that are
apparently related to the occurrence of
stroke in patients affected by Covid-19
include: vasculitis, hypercoagulable
state and cardiomyopathy. ’

SARS-CoV-2 binds to an
angiotensin-2 ~ converting  enzyme
(ACE2), which is present in the
endothelial and smooth muscle cells of
the brain. ACE2 is a fundamental part
of the renin-angiotensin system (RAS)
and a counterweight to the converting
enzyme of angiotensin 1 and

angiotensin 2, the latter being a pro-
inflammatory, vasoconstricting enzyme
and promoting organ damage. The
reduction of ACE2 by SARS-CoV-2
can tip the balance in favor of the
ACE1-ACE2 ratio, being harmful and
promoting tissue damage, which can
lead to hypercoagulability and evolve
with ischemic events. &

Blood vessels, in addition to
being inflamed by a direct local effect
of SARS-CoV-2 on ACE2 receptors in
the vascular endothelium, are also
inflamed by a systemic immune
response to the pathogen (“cytokine
storm"), including the cytokines IL1B,
[FNy, IP10 and MCPl1 which were
considered markedly elevated,
especially in patients with severe
disease and high mortality rates .”

Complement-mediated
endothelial damage has been suggested,
and in an in vitro study, it was found
that the spike protein SARS-CoV-2
could activate  the  alternative
complement pathway, showing
increased markers of activation of this
pathway, such as C5b-9, in circulation
of individuals hospitalized  with
COVID-19 compared to the control
group. 8

Another feature that seems to
influence the pathophysiology of stroke
due to a complication of COVID-19 is
based on the hypothesis that hyper
viscosity —promotes a state of
hypercoagulability, which may be
caused by polyclonal increases in
gamma globulins and/or large increases
in other proteins, such as fibrinogen. In
addition, very high levels of D-dimer
that correlate with disease severity have
been observed; D-dimer is a product of
cross-linked fibrin degradation,
indicating increased thrombin
generation and fibrin dissolution by
plasmin, which may indicate a
predisposition to thrombosis &



Previous studies have shown that
severe Covid-19 infection is associated
with increased proinflammatory
cytokines such as: IL 1, IL 2, IL 6, IL 8,
IL 10, IL 17 and TNF a. The cytokines
IL-1, IL-6 and TNF-a facilitate the
release of tissue factor, responsible for
activating the extrinsic coagulation
pathway. Cytokines also promote the
expression of PAI-1, which results in
inhibition of fibrinolysis. °

According to Blumenfeld (2010,
p.712), cerebellar infarctions are more
common in the posterior inferior
cerebellar artery (PICA) and superior
cerebellar artery (SCA) regions.
Patients with cerebellar infarction
typically may present with: Vertigo;
Nausea and vomiting; horizontal
nystagmus; Limb ataxia and unstable
gait; Headache, which can be occipital,
frontal or in the upper cervical region. *°
A picture similar to that of the patient in
the report, as observed in the imaging
exams and in the clinic.

Prevention is necessary in order
to avoid thrombotic or thromboembolic
events due to COVID-19. Thus, it is
necessary to investigate through serum
and imaging exams so that the best
treatment is used with the end of
preventing or reverse the stroke picture.

Showing that there is a
correlation  between  SARS-CoV-2
infection and stroke, as well as the
conduct and management were adequate
for the patient's case, she presented
improvement of the condition and there
was no recurrence of the condition until
the time of writing the study.
CONCLUSION

In short, it is observed that
stroke is a risk factor for mortality and
that there is research recommending
that patients with COVID-19 are
frequently examined to investigate
stroke, since there is a possibility that
this pathology is a complication due to
COVID-19, although it is infrequent.

There are still few monitoring protocols
with  biomarkers that can aid
investigation in these cases.
The pathophysiology is not well
established, but the relationship with
hypercoagulability, blood hyper
viscosity and increase in substances
such as fibrinogen, D-dimer, Von
Willebrand
Factor, inflammatory cytokines and
coagulation factor VIII, which increase
endothelial damage, is very clear. and
promote thrombogenesis and ischemic
vascular diseases such as stroke.
Current studies reinforce the
possibility that severe cases of COVID-
19 (which require admission to the ICU)
can greatly increase the risk of ischemic
stroke, but more studies are needed to
address the atypical presentation of the
patient. case report, which presented a
mild case of COVID-19, with no need
for admission to the ICU and even so
evolved with ischemic stroke and A.
vertebral dissection.



Illustrations:

Figure 1. Arrows in images A and C - show restriction to the diffusion of water molecules. Arrows in
images B and D - demonstrate correspondence on the ADC map. Image E - Less evident cytotoxic
edema in FLAIR sequence. Image F - SWI sequence without identification of hemorrhagic

transformation

Figure 2. Images A and B - reconstruction using the MIP technique, showing progressive thinning of
the V3 segment of the left vertebral artery, with preservation of the caliber in the V4 segment.
Images C and D - pre-contrast axial T1 FSE images with suppression of the fat signal showed luminal
thrombus (white arrow - C) and upstream flow void change (dashed white arrow - D).
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