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ARS-CoV-2 infection: possible
nderdiagnosis of cerebral
enous  sinus thrombosis�
nfección por SARS-CoV-2: posible
nfradiagnóstico  de trombosis de senos
enosos cerebrales
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ear  Editor:

ypercoagulability  is  a  documented  manifestation  of  SARS-
oV-2  infection,  especially  in  more  severe  cases  in  which
atients  are  admitted  to  the  intensive  care  unit  (ICU).  Its
etiopathogenic  mechanisms  are  yet  to  be  fully  understood,
lthough  it  is  reported  to  cause  endothelial  dysfunc-
ion,  excess  thrombin,  and  inhibition  of  fibrinolysis.1 The
ost  frequent  thrombotic  complications  include  pulmonary

hromboembolism,  myocardial  infarction,  and  ischaemic
nd  haemorrhagic  stroke,  which  manifest  1-2  weeks  after
iagnosis.2 Cerebral  venous  sinus  thrombosis  (CVT)  has
een  described  in  small  case  series,1,3 but  it  has  not  been
bserved  in  larger  registries  of  hospitalised  patients  with
OVID-19.4,5 The  clinical  manifestations  of  CVT  are  variable
from  headache,  focal  symptoms,  and  epileptic  seizures  to
ltered  level  of  consciousness6),  which  may  lead  to  under-
iagnosis  or  diagnostic  delay  in  patients  with  SARS-CoV-2
nfection,  as  COVID-19  may  also  present  with  neurological
anifestations.4,5,7 We  describe  the  case  of  a  patient  with
VT  secondary  to  SARS-CoV-2  infection.

Our  patient  was  a  36-year-old  woman  with  history  of
ronchial  asthma  and  perinatal  hypoxic  encephalopathy
ith  mild  disability.  She  attended  the  emergency  depart-
ent  due  to  progressive  hypoactivity  and  bed  confinement

t  home,  where  she  had  self-isolated  for  8  days  after
eceiving  positive  results  for  SARS-CoV-2  in  a  PCR  test  of
asopharyngeal  exudate;  the  patient  reported  no  other
ymptoms.  Oxygen  saturation  at  hospital  arrival  was  89%
nd  did  not  improve  with  high-flow  oxygen  therapy;  the
atient  subsequently  underwent  orotracheal  intubation  and
as  admitted  to  the  ICU.  A  chest  radiography  revealed
ilateral  interstitial  pneumonia.  A  blood  analysis  showed
ymphocytopaenia  and  D-dimer  level  of  25  830  ng/mL.

On  day  11  of  hospitalisation,  we  conducted  a  neuro-
ogical  wake-up  test;  the  patient  presented  spontaneous
ye  opening  with  mild  motor  dysphasia  and  right-sided,
redominantly  brachial,  hemiparesis.  An  emergency  head
T  scan  with  contrast  showed  filling  defects  in  the

eft  superior  sagittal,  straight,  transverse,  and  sigmoid
enous  sinuses  associated  with  the  CVT,  and  infarctions
n  the  left  frontotemporal  region  and  cerebellar  hemi-

phere,  with  haemorrhagic  areas.  We  started  treatment
ith  low—molecular  weight  heparin  and  requested  a  brain
RI  scan  and  a  brain  MRI  angiography,  which  confirmed

� Please cite this article as: Almarcha-Menargues ML, Martínez-
artínez MM, Fernández-Travieso J. Infección por SARS-CoV-2:
osible infradiagnóstico de trombosis de senos venosos cerebrales.
eurología. 2021;36:575—576.
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igure  1  Brain  MRI:  FLAIR  (A)  and  gradient-echo  (B)
equences  revealing  areas  of  oedema,  ischaemia,  and  haemor-
hagic  transformation  in  the  left  parietal  region  and  cerebellum.

he  diagnosis  (Fig.  1  and  2).  A  hypercoagulability  study
ielded  positive  results  for  lupus  anticoagulant.  Consid-
ring  the  presence  of  haemorrhagic  infarction  and  the
vailable  evidence,8 we  decided  to  maintain  anticoagulant
reatment  with  dabigatran.  Over  the  following  weeks  of
ospitalisation,  the  patient  presented  a  slowly  progressive
mprovement  with  respiratory  stability;  she  then  started
ehabilitation  treatment,  which  improved  the  hemiparesis
nd  achieved  partial  recanalisation  of  the  CVT,  which  was
ollowed  up  by  MRI  at  2  months.  No  other  complications  were
bserved.

We  believe  that  the  CVT  in  our  patient  was  a  complication
f  the  SARS-CoV-2  infection,  which  causes  systemic  inflam-
ation  and  promotes  a  hypercoagulable  state.  It  should  also
e  noted  that  in  these  patients,  the  dehydration  induced  by
he  infection  and  blood  stasis  caused  by  prolonged  immobil-
ty  may  also  participate  as  additional  causal  mechanisms.1

urthermore,  the  laboratory  study  revealed  antiphospho-
ipid  antibodies,  of  uncertain  significance  and  transient
ature,  which  have  also  been  reported  in  previous  articles.10

n  our  case,  we  opted  for  oral  anticoagulation  with  dabi-
atran  due  to  its  lower  rate  of  intracranial  haemorrhagic
omplications  and  its  efficacy  in  the  treatment  of  CVT,8 as
ur  patient  already  presented  haemorrhagic  complication  of
he  cerebellar  infarct,  with  no  other  complications  and  good
adiological  outcomes.

Despite  the  high  prevalence  of  thrombotic  complications

n  patients  with  COVID-19,  few  cases  of  CVT  have  been
eported  to  date.1,3 Large  Spanish  series4,5 identified  no
ases  of  CVT  during  the  first  wave  of  COVID-19.  In  our  case,
lthough  our  patient  attended  the  emergency  department
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Figure  2  Brain  MRI  angiography  revealing  extensive  venous
thrombosis  affecting  the  superior  longitudinal,  transverse,  and
sigmoid  sinuses  of  both  hemispheres  (A).  One-month  follow-up
image (B)  showing  partial  recanalisation  of  the  left  superior  lon-
gitudinal,  transverse,  and  sigmoid  sinuses  after  treatment  with
dabigatran.

with  progressively  reduced  consciousness  and  very  elevated
D-dimer  levels,9 it  was  not  until  respiratory  stability  was
achieved  that  we  were  able  to  establish  a  diagnosis  and  start
treatment.  This  form  of  presentation  and  diagnostic  delay
may  support  the  hypothesis  that  CVT  is  underdiagnosed  in
patients  with  SARS-CoV-2  infection.2

Therefore,  we  recommend  that  the  possible  presence
of  intracranial  thrombotic  complications  be  considered  in
patients  with  SARS-CoV-2  infection  presenting  reduced  level
o
s

F

N

R

2. Shakibajahromi B, Borhani-Haghighi A, Haseli S, Mowla A.
Cerebral venous sinus thrombosis might be under-diagnosed
in the COVID-19 era. eNeurologicalSci. 2020;20:100256,
http://dx.doi.org/10.1016/j.ensci.2020.100256.

3. Mowla A, Shakibajahromi B, Shahjouei S, Borhani-Haghighi
A, Rahimian N, Baharvahdat H, et al. Cerebral venous
sinus thrombosis associated with SARS-CoV-2; a multi-
national case series. J Neurol Sci. 2020;419:117183,
http://dx.doi.org/10.1016/j.jns.2020.117183.

4. Romero-Sánchez CM, Díaz-Maroto I, Fernández-Díaz E, Sánchez-
Larsen Á, Layos-Romero A, García-García J, et al. Neu-
rologic manifestations in hospitalized patients with COVID-
19: the ALBACOVID registry. Neurology. 2020;95:e1060—70,
http://dx.doi.org/10.1212/WNL.0000000000009937.

5. Abenza-Abildúa MJ, Ramírez-Prieto MT, Moreno-Zabaleta
R, Arenas-Valls N, Salvador-Maya MA, Algarra-Lucas C,
et al. Neurological complications in critical patients with
COVID-19. Neurologia. 2020;35:621—7, http://dx.doi.org/10.
1016/j.nrl.2020.07.014 [Article in English, Spanish].

6. Ferro JM, Bousser MG, Canhão P, Coutinho JM, Crassard
I, Dentali F, et al. European Stroke Organization guide-
line for the diagnosis and treatment of cerebral venous
thrombosis—–endorsed by the European Academy of Neu-
rology. Eur Stroke J. 2017;2:195—221, http://dx.doi.org/
10.1177/2396987317719364.

7. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, et al. Neuro-
logic manifestations of hospitalized patients with coronavirus
disease 2019 in Wuhan, China. JAMA Neurol. 2020;77:683—90,
http://dx.doi.org/10.1001/jamaneurol.2020.1127.

8. Ferro JM, Coutinho JM, Dentali F, Kobayashi A, Alasheev A,
Canhão P, et al. Safety and efficacy of dabigatran etex-
ilate vs dose-adjusted warfarin in patients with cerebral
venous thrombosis: a randomized clinical trial. JAMA Neu-
rol. 2019;76:1457—65, http://dx.doi.org/10.1001/jamaneurol.
2019.2764.

9. Arachchillage DRJ, Laffan M. Abnormal coagulation parame-
ters are associated with poor prognosis in patients with novel
coronavirus pneumonia. J Thromb Haemost. 2020;18:1233—4,
http://dx.doi.org/10.1111/jth.14820.

10. Zhang Y, Xiao M, Zhang S, Xia P, Cao W, Jiang W, et al.
Coagulopathy and antiphospholipid antibodies in patients
with Covid-19. N Engl J Med. 2020;382:e38, http://dx.doi.
org/10.1056/NEJMc2007575.

M.L.  Almarcha-Menargues ∗, M.M.  Martínez-Martínez,
J.  Fernández-Travieso

S

∗

E
m
(

h
2
©
E
B
n

f  consciousness  or  presence  of  subacute  or  progressive  focal
ymptoms  not  limited  to  a  defined  arterial  territory.

unding

o funding was received for this study.

eferences

1. Cavalcanti DD, Raz E, Shapiro M, Dehkharghani S, Yaghi S,
Lillemoe K, et al. Cerebral venous thrombosis associated
with COVID-19. AJNR Am J Neuroradiol. 2020;41:1370—6,
http://dx.doi.org/10.3174/ajnr.A6644.
57
Servicio  de  Neurología,  Hospital  Universitario  Infanta
ofía,  Madrid,  San  Sebastián  de  los  Reyes,  Spain

Corresponding  author.
-mail  addresses:  almarcha.menargues@gmail.com,
arialuisa.almarcha@salud.madrid.org

M.L.  Almarcha-Menargues).

ttps://doi.org/10.1016/j.nrleng.2021.06.003
173-5808/
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