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schaemic stroke secondary to
aradoxical embolism as a
onsequence of superior vena
ava syndrome by a
isplacement of a
entriculoatrial shunt�

nfarto cerebral por embolismo paradójico
ecundario a síndrome de vena cava superior
or malposición de un catéter de derivación
entriculoauricular

ear  Editor:

uperior  vena  cava  syndrome  (SVCS)  is  an  infrequent  condi-
ion  characterised  by  a  partial  or  total  obstruction  of
lood  flow  through  the  superior  vena  cava  due  to  extrin-
ic  compression,  infiltration,  or  thrombosis.  Progression  is

ariable  and  sometimes  slow,  and  the  condition  can  even  be
ife-threatening;  therefore,  it  requires  a  precise  diagnosis
nd  early  treatment.1,2

� Please cite this article as: Molina-Gil J, Calleja-Puerta S, Rico M.
nfarto cerebral por embolismo paradójico secundario a síndrome
e vena cava superior por malposición de un catéter de derivación
entriculoauricular. Neurología. 2021;36:325—327.
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We  present  the  case  of  an  82-year-old  woman,  who
as  partially  dependent  and  was  using  a  colostomy  bag
ue  to  perforated  diverticulitis.  In  2013,  she  underwent
adiosurgery  for  a  petroclival  meningioma  measuring  4  cm.
he  later  developed  non-communicating  hydrocephalus  due
o  external  compression  of  the  meningioma.  As  ventricu-
operitoneal  shunt  was  contraindicated  due  to  the  history
f  colostomy,  she  underwent  ventriculoatrial  shunt  (VAS)
mplantation  in  December  2014  (Fig.  1).

In  May  2019,  the  patient  consulted  our  department  due
o  global  aphasia  and  right  hemiparesis  (muscle  strength  of
/5),  with  onset  upon  waking.  Given  suspicion  of  stroke,
e  performed  a  multimodal  CT  scan,  which  revealed  dis-

al  occlusion  of  the  M1  segment  of  the  left  middle  cerebral
rtery  and  favourable  mismatch.  The  patient  underwent
echanical  thrombectomy,  with  angiography  showing  com-
lete  reperfusion.  Despite  this,  neurological  symptoms
mproved  only  slightly.  A  follow-up  CT  scan  performed
4  hours  after  the  procedure  revealed  an  ischaemic  lesion
nvolving  the  left  lentiform  nucleus  and  insula.

During  her  stay  at  the  stroke  unit,  the  patient  presented
edema  in  the  right  arm,  hindering  the  insertion  of  periph-
ral  venous  catheters.  On  the  fifth  day  after  admission,
e  also  observed  oedema  in  the  face  and  contralateral
rm;  examination  of  the  upper  limbs  yielded  normal  results.
iven  the  suspicion  of  SVCS,  we  performed  a  Doppler

ltrasound  of  the  supra-aortic  trunks,  which  revealed  throm-
osis  of  the  internal  jugular  veins.  We  also  requested  a
on-contrast  chest,  abdomen,  and  pelvis  CT  scan,  which  ini-
ially  ruled  out  extrinsic  venous  compression  or  tumour  and
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igure  1  (A)  Cranial  CT  scan  showing  the  petroclival  meningioma  (asterisk)  that  caused  compressive  hydrocephalus,  leading  to
he placement  of  a  ventricular  shunt.  (B)  CT  scan  showing  the  proximal  end  of  the  VAS  at  the  right  lateral  ventricle.

igure  2  Venography  showing  contrast  administration  after  catheterisation  of  the  right  cephalic  vein.  (A)  Obstruction  of  the
uperior vena  cava  (arrow),  with  filiform  passage  of  contrast  to  the  right  atrium  (arrowhead);  (B)  collateral  filling  of  thoracic  wall
eins towards  the  azygos  vein  (arrows).

etected  a  displacement  of  the  distal  end  of  the  VAS  in  the
uperior  vena  cava.  A  venography  of  the  right  arm  confirmed
hrombosis  of  the  right  subclavian  vein,  the  brachiocephalic
runk,  and  the  superior  vena  cava,  with  the  latter  showing
ontrast  passage  to  the  right  atrium  (Fig.  2).  The  venous  sys-
em  of  the  contralateral  arm  could  not  be  studied  due  to  the
nability  to  insert  a  peripheral  catheter.

After  reassessing  the  patient’s  clinical  situation,  and  hav-
ng  verified  the  correct  functioning  of  the  VAS,  we  opted
or  conservative  treatment  with  enoxaparin  at  a  therapeu-
ic  dose  of  1  mg/kg  every  12  hours.  In  the  following  weeks,
e  observed  complete  resolution  of  the  facial  oedema  and
artial  resolution  of  the  oedema  in  the  arms.

Aetiological  study  of  stroke  included  a  transthoracic
chocardiography  without  echo-enhancing  agents,  which
ielded  normal  results,  and  a  transcranial  Doppler  ultra-
ound  right-to-left  shunt  test,  which  showed  positive  results,
uggesting  a  paradoxical  embolism  from  the  superior  vena
ava  thrombosis.

haemodialysis)  and  cardiac  devices  (pacemakers,  defibrilla-
tors)  has  significantly  contributed  to  the  appearance  of  new
cases,  representing  the  first  non-neoplastic  cause  of  SVCS.4,5

Ventricular  shunt  is  one  of  the  most  widely  used  neu-
rosurgical  procedures  in  the  treatment  of  hydrocephalus.
Over  the  past  20  years,  ventriculoperitoneal  shunts  have
preferentially  been  used  due  to  the  technical  challenge
and  the  cardiopulmonary  and  renal  complications  observed
with  VAS.6—8 However,  no  published  study  has  reported
cases  of  SVCS,  as  observed  in  our  patient.  We  can  only
refer  to  the  literature  published  in  the  1960s  on  children
undergoing  VAS  placement  due  to  hydrocephalus  of  non-
neoplastic  origin.9—11 The  postulated  mechanism  states  that
atrial  contraction  during  the  cardiac  cycle  favours  retro-
grade  transmission  of  the  movement  to  the  rest  of  the
catheter,  whereas  proximal  displacement  promotes  throm-
bosis  due  to  reduced  mobility  of  the  distal  end  in  the  superior
vena  cava.12

Cardioembolic  aetiology  accounts  for  25%  of  ischaemic

Global  aphasia  and  right  hemiparesis  persisted.  After

linical  stability  was  achieved,  the  patient  was  discharged
ith  prescription  of  anticoagulation  therapy  with  warfarin
t  32  mg  weekly,  for  an  indefinite  period  of  time.

SVCS  is  a  complex  clinical  syndrome  whose  aetiology  has
hanged  over  time.  The  most  frequent  cause  is  currently
alignant  mediastinal  neoplasm,  especially  small-cell  lung

ancer  and  non-Hodgkin  lymphoma.3 However,  the  increas-
ng  use  of  semi-permanent  intravascular  (venous  catheters,
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trokes.  Less  frequent  cardioembolic  causes  include  patent
oramen  ovale,  which  is  present  in  25%  of  the  general  popu-
ation  and  is  diagnosed  in  up  to  40%  of  younger  patients  with
therwise  cryptogenic  stroke.13

From  a  therapeutic  point  of  view,  endovascular  pro-

edures  (local  fibrinolysis,  percutaneous  angioplasty)  con-
titute  the  first  line  of  treatment  for  SVCS  secondary  to
ntravascular  devices.14 The  functional  prognosis  of  our
atient,  the  risk  associated  with  invasive  techniques,  and
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the  proper  functioning  of  the  VAS  led  us  to  opt  for  conser-
vative  treatment,  achieving  partial  symptom  resolution.

The  interest  of  this  case  resides  in  its  unusual  form
of  presentation:  ischaemic  stroke  secondary  to  paradoxical
embolism,  which  has  not  previously  been  reported.  In  fact,
a  retrospective  series  of  70  patients  with  ischaemic  stroke
of  infrequent  aetiology  reported  no  cases  of  this  clinical
manifestation.15

In  conclusion,  considering  the  possible  development  of
SVCS,  it  is  essential  to  continuously  monitor  patients  with
semi-permanent  intravascular  devices,  as  the  complications
may  be  catastrophic.
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n  clathrin-coated  vesicles  by  facilitating  the  intracellu-
ar  membrane  traffic  of  receptors,  endocytosis  of  certain
acromolecules,  and  stability  of  the  mitotic  spindle  dur-

ng  the  metaphase.3 This  protein  is  expressed  in  greater
bundance  in  the  developing  brain.4 Loss-of-function  (LoF)
utations  of  the  CLTC  gene  are  associated  with  autosomal
ominant  mental  retardation-56  (MIM#617854),  although
hey  have  also  been  reported  in  patients  with  epilepsy  and
ther  neurodevelopmental  disorders.3—5

We  present  the  case  of  a  girl  with  a  previously  unreported
e  novo  mutation  of  the  gene  and  periventricular  hetero-
opia  detected  with  a  brain  magnetic  resonance  imaging
MRI)  study.

Our  patient  is  a  girl  with  no  relevant  family  history,  and
ersonal  history  of  patent  ductus  arteriosus  and  bone  alter-
tions  (spina  bifida  occulta  and  mild  rib  hypoplasia).  Head
ircumference  has  consistently  been  in  the  10th  percentile.
ig.  1  shows  the  phenotype.  At  the  age  of  5,  she  began

o  present  epileptic  seizures  (typical  absence  and  gener-
lised  tonic-clonic  seizures),  which  were  controlled  with
thosuximide  and  valproic  acid;  seizures  returned  when  the
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