
��Red�Flower�Publication�Pvt.�Ltd.�

International�Journal�of�Neurology�and�Neurosurgery�
Volume�14�Number�1,�January�–�March�2022

��I:�http://dx.doi.org/10.210��/ijnns.0���.022�.14122.�

Revie��Arti�le

Co�id����With�Cerebro�ascular�Manifestations:�
�e�ie��of��iterature�and�Case�Series

Mukesh�Patel����imanshu��a�al����alpesh�Shah�

Abstract

�a���round��In�year�2020,�we�are�fighting�with�global�threat�of�corona�virus�pandemic.�It�is�
more�ha�ardous�with�its�heterogeneous�presentation�involving�all�systems�in�body.

���e�tive��As�corona�virus�having�properties�to�produce�cerebrovascular�diseases�via�causing�
hypercoaguable�state�and�possible�endothelial�damage,�it�is�necessary�to�look�this�facet�of�its�
virulence.��ere,�we�are�presenting�review�of�literature�and�case�series�of�three�patients�having�
covid� stroke,� two�of�which�having� ischemic� stroke� and�one�of� them� is�having�hemorrhagic�
stroke.�

�ethods�and��aterial���his�study�has�been�carried�out�at��VP�hospital�Ahmedabad�which�
is� designated� covid� care� hospital� in� western� India� from�March� to� august.�With� no� proper�
etiopathogenesis�established�between�covid-1��and�stroke,�this�data�is�useful�as�obtained�from�
dedicated� covid� hospital� in� western� India�with� drainage� area� of� approximately� �,00,00,000�
population.

Result�� Mortality� is� higher� in� patients� with� cerebrovascular� manifestation� with�
hypercoagulability�and�thrombotic�complications.

Con�lusion��Neurological�examination�must�be�given�proper�importance�in�apparently�well�
covid-1��positive�patients�to�reveal�minute�neurological�clues.�A�centrali�ed�database�needed�
to�be�established�at�national�level.��nce�covid-1��can�be�established�as�direct�causative�agent,�
a� term� �covid� stroke�� must� be� given� proper� importance� and� guideline� can� be� formed� for�
treatment.

�ey�ords:��troke;�covid-1�;�corona�virus;�cerebrovascular�disease;�covid�stroke.

�ey�Message:��here�are�various�manifestation�encounteredin�patients�of�covid�infection�due�
to�its�virulence�and�partially�understandable�pathogenesis.��ence,�neurological�examination�
is� playing� important� role� in� predicting� prognosis� of��ovid-1�� patients.� Prompt� and�proper�
treatment�is�the�key.
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I�T�O��CTIO�

�ill�August,�2020�approx.�total�22,��0,000�con��rmed�
cases�of���VI�-1��and����,000�deaths�reported�to�
W��.1��orona�virus�belongs�to�reoviridae�family�
and� an� enveloped� RNA� virus� with� club� shaped�
peplomeres� on� its� surface� and� having� properties�
of� both� acid-stable� and� acid-stable.2� A� stroke� is�
described� as� a� condition� in� which� manifestation�
due� to�paucity�of�blood�supply� to�parts�of�brain.��
�troke� re�uires� urgent� medical� intervention.�
�amage� is� less� if� treatment� for� stroke� initiated�
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on�prompt�basis.�A�virus�can�be�etiological� factor�

with� different� pathogenesis� but� arteriosclerotic�

disease� and� hypertension,� in� absence� or� presence�

of�diabetes,�are�remains�the�most�common�causes�

of� stroke.� �he� three� viruses� studied� deeply� in�

relation� to� stroke,� they� are� cytomegalovirus�

(�MV),� varicella� �oster� virus� (V�V)� and� human�

immunode��ciency� virus� (�IV),� and� they� can� be�

countered�by�anti-viral�medication.4��troke�emerge�

as�one�of�covid-1��manifestation,�it�is�important�to�

know�etiopathogenesis�of�this�process�as�it�is�very�

helpful�in�directing�the�treatment.

CASE�SE�IES

�e�have�des�ri�ed�three��ase�re�ort�as�a��ase�series�
�elo��

1st.� A� ��� years� old� male� patient� was� admitted� in�

�VP� hospital� on� 1�/0�/2020� with� complaints� of�

headache,� fever� and� dif��culty� in� breathing� since�

two�days.�Patient�was�diabetic� since�1�� years.�All�

routine� investigation� were� done.� �is� covid-1��

swab� report�came�positive.�After� initial� treatment�

of�two�days,�headache�was�increasing�in�intensity�

and� he� had� developed� weakness� over� left� half� of�

body.� No� other� neurological� abnormalities� were�

found.��t�scan�was�done�and�it�was�suggestive�of�

ischemic�stroke� in�rightfrontal� region.��-ray� chest�

was�suggestive�of�bilateral�ground�glass�opacities.�

�reatment�targeting�respiratory�symptom�complex�

and� LMW�� (Low� molecular� weight� heparin)� as�

well� as� ecosprin� were� given� to� counteract� stroke.�

Patient�s�swab�came�negative�after�one�month�and�

subtle�weakness�were�there.�Patient�was�discharged�

with� proper� medication� and� physiotherapy�

instruction.

Fig���:����brain�(Axial�cut)�showing�hypodensity�in�right�frontal�
region.

Fig�� �:� �hest� �� ray� showing� sever� bilateral� lung� involvement.

2nd.� A� ��� years� old� male� patient� with� diabetes�

mellitus� admitted� in� �VP� hospital� on� 1�/�/2020�

with� irritable� behavior,� dif��culty� in� speech,� fever�

and� sore� throat.� Neurological� examination� was�

normal� except� irritable� behavior� and� dysarthria.�

All�routine�investigation�and�MRI�brain�were�done�

and� there� was� hemorrhagic� infarct� involving� left�

frontal� region.� �ovid-1�� swab� was� done� due� to�

presentation� of� fever� and� sore� throat� and� it� was�

come� out� to�be� positive.��t� thorax� was� done� and�

showing� bilateral� pleural� effusion� and� ground�

glass� opacities.� �ubse�uently� patient� clinically�

deteriorated� and� intubated.� �e� was� treated� with�

antibiotics,� LMW�� and� supportive� measures.�

Finally,�he�was�expired�after�a�month.
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Fig�� �:� MRI� �rain� (Axial� cut)� showing� Left� Frontal� region�
involvement.

Fig���:��R���showing��ilateral�basal�lung�involvement

�rd.� A� �4� years� old� male� patient� with� diabetes�

mellitus� and� hypertension� admitted� in� �VP�

hospital�on��0/�/2020�with�complaints�of�left�sided�

weakness,� left�sided�astereognosis�and�fever.�Rest�

neurological�examination�was�normal.�All�routine�

investigations�were�done.��-ray�chest�was�showing�

air� bronchogram� in� left� basal� region.� Patient�s�

covid-1�� swab� test� came� positive.� �t� brain� was�

showing�infarct�in�right�parietal�region�suggestive�

of�ischemic�stroke.��ays�after�patient�s�respiratory�

status� declined� and� he�was� intubated.� Neurology�

was�also�declined�and�patient�became�unconscious�

subse�uently.� �e� was� managed� with� LMW�,�

antibiotics� and� other� supportive� treatment.� �ut,�

after�1��days�he�was�expired�due� to�poor�general�

condition.
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Fig���:����brain�(Axial�cut)�showing�hypodensity�in�right�parietal�region.

Fig���:��hest��-ray�showing�involvement�of�bilateral�lung.

�ISC�SSIO��A����ES��TS

�V�� (�erebrovascular� diseases)� is� spectrum�
of� disorders� of� various� manifestations� which�
includes:� ischemic�stroke�and�hemorrhagic�stroke.�
�troke�is�second�most�common�non�communicable�
disease�causing�deaths�after�heart�disease.��troke�is�
de��ned�by�following:� It� is�a� sudden�development�
of� a� neurologic� symptom� which� is� due� to� a� focal�

vascular� cause.�� �oronavirus� disease� (��VI�-1�)�
is� an� infectious� disease� that� involves� different�
system�in�human�body.�Many�cases�having�infected�
with� the� ��VI�-1�� virus� are� only� showing� mild�
to� moderate� respiratory� symptoms� and� recover�
without�warranting�speci��c� interventions.� ��evere�
symptom�complex�can�be�seen�in��ovid�1��patients�
who�are�elder�and�having�any�other�comorbidities.�

�hough� ��VI�-1�� is� primarily� producing�
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respiratory-tract�symptom,�literature�showing�that�
it�can�cause�a�hypercoagulable�state�and�thrombotic�
complications.��As�per� one� cohort� study� in� �hina�
shows�214� ��VI�-1�� infected� cases,� ��.4�� of� the�
cases�hadmanifestation�suggesting�nervous�system�
involvement.��New-onset�cerebrovascular�disorder�
is� more� likely� to� present� in� ��VI�-1�� cases� who�
already�had�risk�factor�for�stroke�such�as�extreme�of�
age,�high�blood�pressure,�altered�lipid�pro��le�and�
diabetes.��ases�with�higher�stage�of�pneumonia�(as�
de��ned�by�American��horacic��ociety�guidelines�for�
community�ac�uired�pneumonia)�due�to���VI�-1��
infection�were�also�prone�to�development�of�recent�
emerging� �V�.�� We� found� some� research� work�
related�to�covid�stroke�and�put�it�in�to�comparison�
as�follow.

Another� study� shows� that� there� is� 2.�� fold� rise�
in� severity� of� covid-1�� infection� when� patient�
having�past�history�of��V�.14�As�we�can�see�there�
is�no�clear�cut�etiology�is�found�in�above�mentioned�
studies,�the�possible�mechanism�via�which�corona�
virus�causes��V��is�described�by�the�grau�group.�
�he� �rau� group� hypothesi�ed� that� decrement� in�
the� anticoagulant� protein� �results� in� activation�
of� pro-coagulant� and� increment� in� interleukin-1�
results� in� activation� of� in��ammatory� pathways�
during�infection.��AR�-�oV-2�can�trigger�synthesis�
of� anti-phospholipid� antibodies;� hence,� detection�
of� antibodies� as� well� as� prompt� treatment� with�
anticoagulant�agent�lead�to�decrease�probability�of�
occurrence�of� ischemic� stroke� in� case� of��ovid-1��
infection.12� Management� of� neurologic� symptoms�
in���VI�-1��must�be�according�to�its�pathogenesis.�
�owever,� if� ��VI�-1�� infection� has� taken� into�
consideration,� �uick� administration� of� antiviral�
and/or� anti-in��ammatory� agents� results� in� good�
outcome�of�cases.�though�there�is�no�guideline�for�
management�of���VI�-1��yet,�initial�data�and�some�
practioners�suggest�that�inclusion�of�remdesivir�in�
drug�chart�of�case�results�in�good�outcome�in�even�
severely� ill� patients.1�� �ence,� meticulous� research�
work�is�the�need�of�hour�to�establish�the�ef��cacyof�
these�drugs�in�the�management�of���VI�-1�.

�his�study�has�been�carried�out�at��VP�hospital�
which� is� dedicated� covid� care� center� situated� in�
Ahmedabad,��ujarat.�Almost�around�1�00�covid-1��
positive�patients�have�been�admitted�from�March,�
2020�to�July,�2020.�In�this�duration�around�20�patients�
have�been�found�to�have�neurological�symptom,�out�
of�which�only�three�patient�had�stroke.��his�is�much�
lesser� prevalence� in� comparison� to� other� studies,�
might� be�attributed� to� major� focus� on� respiratory�
symptoms�and� ignorance�of�patients�toward� their�
symptom�complex.�Patients�tend�to�consider�paresis�
as� well� as� headache� in� generali�ed� weakness.�

�ther�s� having� neurological� disorder� other� than�
stroke.��wo�were�having� ischemic�stroke�and�one�
was�having�hemorrhagic�stroke.�All�patients�with�
covid�stroke�were�more�than��0�years�of�age�male�
patients.�In��ammatory�markers�in�all�three�patients�
had�been�raised�which�include�pro�calcitonin,�ferritin�
and� �-reactive� protein.� All� three� were� covid-1��
swab� positive.� �hey� were� treated� with� injectable�
antibiotics� like� meropenem� and� piperacillin.� �wo�
of�them�were�intubated�and�gradually�deteriorated�
as�x�ray�chest�showed�gradual�worsening.�All�three�
patients� were� suffering� from� diabetes� and� two� of�
them�having�hypertension.��here�is�no�direct�cause-
effect� relationship� established� as� hypertension�
and� diabetes� both� consider� as� high� risk� factor� in�
stroke.�All�three�patients�showing�hypercoaguable�
state� in� their� blood� reports.� In� other� studies� no�
etiology� has� been� established,� this� study� stating�
hypercoagulability�is�as�culprit,�which�needed�to�be�
addressed�aggressively.��wo�of�three�patients�had�
been� expired� and� both� were� having� diabetes� and�
hypertension.��ence,�mortality�in�this�study�is�����
which�can�be�considered�higher�and�correlate�with�
other�studies.

CO�C��SIO�

�here�is�no�cause�effect�relationship�can�be�proven�
between� covid-1�� and� stroke,� neither� can� we�
deny� this.� �ence,� treatment� is� directed� towards�
the� symptom� complex� till� con��rm� treatment�
guideline� or� vaccine� of� covid-1�� can� be� found.�
For� cause� effect� relationship,� confounding� factors�
must� be� eliminated.� Neurological� examination�
must� be� given� proper� importance� in� apparently�
well� covid-1�� positive� patients� to� reveal� minute�
neurological�clues.�A�centrali�ed�database�needed�
to� be� established� to� understand� all� possible�
manifestations�of�covid-1��as�there�is�more�than��0,�
00,000�cases�found�in�India.��nce�covid-1��can�be�
established�as�direct�causative�agent,�a�term��covid�
stroke�� must� be� given� proper� importance� and�
guideline�can�be�formed�for�treatment.
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