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LETTERS TO THE EDITOR

Retrograde venous cerebral air embolism
as  a cause of stroke�,��

Embolia aérea por mecanismo venoso
retrógrado  como causa de ictus isquémico

Sir,

Aerial,  arterial  or  venous  embolisms  are  usually  a complica-
tion  derived  from  invasive  medical  procedures.1,2 One  of  the
most  common  causes  of aerial  venous  embolism  is  the  inser-
tion,  maintenance  or  removal  of  a central  venous  catheter
(CVC).3,4 The  entry  of  air  may  occur  if central  venous  pres-
sure  is  less  than  atmospheric  pressure,  a condition  that
occurs  in  the  superior  vena  cava  when patients  have  an ele-
vated  chest  position  or  during  Valsalva  manoeuvres.5 The
neurological  symptoms  due  to  air  embolism  are non-specific
and  include  altered  level  of consciousness,  comitial  seizures
and  stroke.6

We  describe  the  case  and neuroimaging  of  a patient  with
ischaemic  stroke  due  to  air  embolism  during  manipulation
of  a  CVC.

The  patient  was  a 76-year-old  male  admitted  due  to
acute  renal  failure  in the context  of  an anaphylactic  reac-
tion  which  required  the placement  of  a right,  central,
venous  jugular  catheter  to  perform  haemodialysis.  Imme-
diately  after  removal  of  the catheter,  which  was  performed
in  a  sitting  position,  the patient  suffered  a sudden  loss  of
consciousness  with  conjugate  gaze deviation  to  the  right
side  and  tetraparesis.  Neither  hypotension  nor  hypoxia  was
detected.  An  urgent  cranial  CT  scan  (Fig.  1), obtained
1  h  after  onset  of  symptoms,  revealed  areas  of hypoden-
sity  in  the  right  superficial  cortical  veins  and  extensive
collections  of  gas  in the right  jugular  vein,  in  both  cav-
ernous  sinuses  (Fig.  2)  and in subcutaneous  structures.  No
images  of  acute  ischaemia  were  found  in the diffusion
sequences  of  a magnetic  resonance  imaging  (MRI)  scan  per-
formed  30  min  later.  The  patient  presented  gradual  clinical
improvement  with  persistence  of paresis  of  the  left upper
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limb.  A cranial  MRI  at 72  h (Fig.  3)  revealed  restriction
areas  in diffusion  sequences  and  hyperintense  areas  in T2
sequences  located  in the  cortical  sulci  where  gas  bubbles
had  previously  been observed,  suggestive  of  venous  stroke.  A
transesophageal  echocardiogram  and  a  transcranial  Doppler
with  air-saline  contrast  did  not  show  the presence  of right-
to-left  shunt.

At  the systemic  level,  the  haemodynamic  manifesta-
tions  of  a venous  embolism  are attributed  to the massive
inflow  of  air  at the level  of  the  right  ventricle  and  the
pulmonary  circulation,  leading  to  hypoxia  with  pulmonary
hypertension,  right  ventricular  failure,  arrhythmias  and  car-
diac  failure.1,2 Cerebral  ischaemic  lesions  due  to  venous  air
embolism  may  be  secondary  to  paradoxical  embolism  by  air
with  entry  to  the  venous  circuit  and  passage  to  the arterial
circuit  through  a  cardiac  or  pulmonary  right-to-left  shunt,  or
through  massive  venous  air  embolism  overflowing  the pul-
monary  filter. Exceptional  cases  with  a retrograde  venous
mechanism  have  also  been  described.7,8 Recent  research
has  shown  that  an air  embolism  through  a standard  venous
catheter  has  a high  possibility  of  ascending  through  a  retro-

Figure  1  Brain  CT  scan  performed  1 h  after  the  onset  of  symp-

toms. Serpiginous  images  with  air  density  in  the  parietal  cortical

area.
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Figure  2  Air  collections  at the  level  of  both  cavernous

sinuses.

grade  pathway  by the venous  circulation,  depending  on  the
size  of  the  bubbles,  the  diameter  of  the catheter  and  the
ejection  fraction.9,10 Air  embolism  ischaemia  is  caused  by
several  mechanisms:  obstruction  of  blood  flow,  vasospasm
and  thrombus  formation  by  platelet  activation.  The  tem-
poral  relationship  between  the procedure  and  the stroke
facilitates  its  diagnostic  suspicion.  Neuroimaging  tests  must
be  carried  out  immediately  to  detect  the presence  of  gas;

Figure  3  Brain  MRI  performed  72  h  after  the  onset  of  symp-

toms. Diffusion  weighted  imaging:  cortical  areas  with  restricted

diffusion  and  serpiginous  shape,  suggestive  of  recent  venous

stroke.

there  is  a  predilection  for  frontal  cortical  involvement
and  especially  for  the border  areas  of  the  anterior  and
middle  cerebral  arteries.11 Upon  suspicion  of  retrograde
air  embolism,  patients  must  be placed in  the  Trendelen-
burg position  and  in the left  lateral  decubitus  position,
with  the aim  of  promoting  the return  of  the  bubbles  to
the  central  venous  circulation.  Oxygen  should  be adminis-
tered  both  to  treat  hypoxia  and  to  eliminate  the gas  by
establishing  a  diffusion  gradient.  There  have been  vari-
ous  reports  with  good prognosis  after  receiving  hyperbaric
oxygen,  and it has  been  proposed  as  the treatment  of
choice.12,13

This  case  illustrates  the pathophysiological  mechanism
of  a retrograde  venous  pathway  due  to  the  presence  of  air
in cervical  and  cranial  venous  structures,  the  absence  of
proven  left—right  shunt  and the  onset  of cerebral  venous
stroke  in the  cortical  folds  in  whose  veins  there  was  air
detected  in  the  early  neuroimaging  scans.

Air  embolism  must  be suspected  in patients  with  unex-
plained  cardiovascular  or  neurological  symptoms  and CVC.
Early  diagnosis  and treatment  are essential.  The  retrograde
venous  mechanism  should be considered  in patients  without
right-to-left  shunt.
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Letter with reference to the article
‘‘Importance of electromyographic studies
in  the diagnosis of orthostatic tremor’’�

Carta en  relación  con  el artículo «Importancia
del estudio  electromiográfico  en el
diagnóstico del temblor  ortostático»

Sir,

We  read  with  great  interest  the  article  published  recently
by  Yagüe  et  al.1 about  the importance  of  electromyo-
graphic  study  in the diagnosis of  orthostatic  tremor.  Our
intention  is  not  to  assess  the pathophysiological-diagnostic
aspect  of  the article,  brilliantly  exposed  by the authors
who  provide  electromyographic  concepts  that  demonstrate
the  growing  and undeniable  importance  of  electrophysio-
logical  analysis  in the  study  of  movement  disorders.  As  the
authors  note,  orthostatic  tremor  is  an idiopathic  motor  dis-
order,  although  its  possible  association  with  pons  lesions2

or  cerebellar  degeneration3,4 has been  reported.  Both of
these  constitute  symptomatic  forms  of  orthostatic  tremor.
It  has  been  speculated  that  these  anatomical  structures
(brainstem  and cerebellum)  could  be  directly  involved  in
the  pathogenesis  and  modulation  of  orthostatic  tremor,5,6

in  a  manner  similar  to  what  might  happen  in  essential
tremor.7—9 We  have  noted  that,  in the case  presented  by
Yagüe  et  al.,1 the patient  presented  a deficiency  of  vita-
min  B12  in  her  medical  history, and  this has  motivated
us  to  write  this letter  to highlight  the possible  associa-
tion  existing  between  orthostatic  tremor  and vitamin  B12
deficiency.  Eleven  years  ago, our  group  published  the  case  of
a  patient  with  orthostatic  tremor  who  also  suffered  vitamin
B12  deficiency.10 While  we  recognise  that  this association
is  difficult  to justify  from  the standpoint  of biological  plau-
sibility,  the  fact  that,  following  the reinstatement  of  the
deficient  vitamin,  the tremor  disappeared  does  strengthen
this  causal  association.  Since  then,  other  cases  have  been
published  in  which  vitamin  B12  deficiency  has  been  asso-
ciated  with  tremor.11,12 Furthermore,  several  neuroimaging
studies  have  revealed  abnormalities  in the cerebellum  and
pons  of  patients  with  vitamin  B12  deficiency.13,14 We  believe
these  studies  lend  plausibility  to  the  hypothesis  of  there
being  a  causal  inference  between  vitamin  B12  deficiency  and
orthostatic  tremor.
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