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Subclavian steal syndrome: A
forgotten aetiology of acute
cerebral ischaemia�

Síndrome del robo de  la  subclavia. Una  causa
olvidada de isquemia cerebral  aguda

Dear  Editor:

Subclavian  steal  syndrome  refers  to subclavian  artery
stenosis  before  the  origin  of  the vertebral  artery,  mainly
due  to the  appearance  of  atheromatous  plaques,  which
causes  a  retrograde  flow  in the  ipsilateral  vertebral  artery
together  with  transient  neurological  symptoms  secondary  to
ischaemia  in  the  affected  territory.1

Its  prevalence  ranges  from 0.6%  to 6.4%  in  the general
population.2 It  is  more  frequent  in men  (ratio  of  2:1),  with
the  exception  of  cases  secondary  to Takayasu  arteritis,  in
which  women  are  more  commonly  affected.  The  left sub-
clavian  artery  is  more  frequently  involved,  with  a ratio  of
4:1.

We  present  the case  of  a 70-year-old  man  with  a  history  of
arterial  hypertension  controlled  with  calcium  channel  block-
ers,  angiotensin  II receptor  blockers,  and  thiazide;  and  type
2  diabetes  mellitus  treated  with  oral  anti-diabetic  drugs.
The  patient  was  admitted  to  the neurology  department  due
to  symptoms  of  central  vertigo  and  gait  ataxia  of  48  hours’
progression.

The  physical  examination  revealed  marked  asymmetry
when  arterial  blood  pressure  (BP)  was  measured  simul-
taneously  in both  arms.  The  mean  BP  calculated  from
3  measurements  was  100/70  mm Hg  in the  right  arm  and
148/97  mm  Hg in the  left.  Heart  sounds  were  regular  and  no
heart  or  carotid  murmur  was  heard.  The  radial  pulse was  less
easily  felt  in  the left  wrist  than  in the  right.  The  neurolog-
ical  examination  revealed  vertical  nystagmus,  gait  ataxia,
and  moderate  dysarthria.  During  the targeted  interview,  the
patient  reported  frequent  left  arm pain  of  several  months’
progression.

A  head  CT  scan  revealed  no  signs  of  acute  ischaemia;
a  brain  MRI  confirmed  an  acute  vertebrobasilar  stroke.  A
Doppler  ultrasonography  of the supra-aortic  trunks  showed
a  biphasic  pattern  in the  left  subclavian  artery,  compati-
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ble  with  subclavian  steal  syndrome  (grade  2).  Examination
of  the basilar  artery  through  the  transforaminal  window
revealed  inverted  flow  at a depth  of  80  mm  in  the  left verte-
bral  artery  and reduced  flow  speed  in both  posterior  cerebral
arteries.

An  MRI-angiography  revealed  severe  stenosis  of  approx-
imately  5  mm  in diameter  in the  left subclavian  artery,
proximal  to  the origin of the homolateral  vertebral  artery;
images  were  suggestive  of  retrograde  flow  in the  left  ver-
tebral  artery,  which  was  permeable  in  a  contrast  study.
These  findings  are  compatible  with  subclavian  steal syn-
drome  (Fig.  1).

Considering  a diagnosis  of acute  vertebrobasilar
ischaemia  secondary  to  subclavian  steal  syndrome,  we
opted  for  endovascular  treatment,  placing  a  stent in  the
left prevertebral  subclavian  artery. A subsequent  angiogra-
phy  confirmed  that  flow  was  adequate  and no  complications
were  observed.  A one-month  follow-up  Doppler  ultraso-
nography  of  the supra-aortic  trunks  and  BP measurement
in  both  arms  revealed  a significant  reduction  in the BP
asymmetry:  mean  BP was  135/77  mm Hg in the  right  arm
and  145/76  mm  Hg  in the left.  The  patient  presented  no
new  neurological  events  and the  systematic  examination
revealed  minimal  residual  ataxia,  no  vertigo  signs,  and
remission  of the  left arm  pain.

The  most  frequent  aetiology  in  subclavian  steal  syndrome
is atherosclerosis,  followed  in order  of  frequency  by  vasculi-
tis,  temporal  arteritis,  and  embryonic  malformation  of  the
aortic  arch  and supra-aortic  trunks.

Stenosis  of  the subclavian  artery  provokes  a compen-
satory  increase  in flow  in the contralateral  vessels  (which
is  responsible  for  the  presence  of a retrograde  flow  from
the  vertebral  artery)  to  ensure  adequate  blood  supply  and
improve  perfusion  in the  affected  territory.2 Vertebrobasilar
insufficiency  is  infrequent,  except  in the  event  of  a lesion
affecting  the  contralateral  vertebral  artery  or  innominate
artery stenosis.3

Only  5%  of  patients  with  subclavian  steal  syndrome
develop  neurological  symptoms.  Most patients  present
proximal  stenosis  of  the subclavian  artery,  compromising
circulation  to  the posterior  cerebral  artery territory,  specif-
ically  the  V4 segment,  which supplies  the brainstem  and
cerebellum.  Clinical  symptoms  typically  include  vertigo,
ataxia,  dysarthria,  syncope,  diplopia,  and  monocular  or
binocular  vision impairment.4

Arterial  occlusion  only  occurs  distally  in rare  cases,
with  the  predominant  symptom  being  claudication  of the
affected  limb.  Physical  examination  reveals  asymmetric
radial  pulses,  with  a difference  in  BP  of  > 20  mm Hg between
arms;  supraclavicular  auscultation  may  reveal  artery  bruit,
depending  on  the  degree  of  stenosis.5
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Figure  1  (a)  MRI  angiography  of  the  thoracic  aorta  rendering  reconstructions  and (b)  chest  MRI  angiography  showing  complete

obstruction  of  the proximal  third  of  the  left  subclavian  artery,  with  contrast  uptake  in the  post-stenotic  area  through  the  left

vertebral artery.

There  are  4  types  of  subclavian  steal syndrome,  depend-
ing  on  ultrasound  findings:  type  1,  proximal  stenosis  of the
subclavian  artery  or  brachiocephalic  trunk;  type 2, severe
proximal  stenosis  of the  subclavian  artery;  type  3,  antero-
grade  flow  from  the vertebral  artery  at rest;  and  type  4,
anterograde  flow  from  the subclavian  artery.6

Diagnosis  of vertebral  subclavian  steal  syndrome  is  ini-
tially  established  if flow  inversion  in the  vertebral  artery
is  observed  in a Doppler  ultrasound  study  in patients  with
clinical  suspicion.  The  study  should be  completed  with  a  CT
scan,  MRI  angiography,  and  arteriographic  study,7 in order  to
locate  the  lesion  precisely  and  assess  treatment  options.  If
vertebral  subclavian  steal  syndrome  is  suspected,  we  should
rule  out  such  other  causes  as  arrhythmias,  poorly  controlled
hypertension,  or  pacemaker  malfunction.8

Indications  for  revascularisation  are  presence  of symp-
toms  of  vertebrobasilar  ischaemia,  or  severe  extracranial
atherosclerotic  disease.  The  aim  of  treatment  is  to  restore
anterograde  flow  in the vertebral  artery in order  to  improve
the  cerebral  hypoperfusion.

Endovascular  treatment  of the lesions  to  the preverte-
bral  subclavian  artery  is  the treatment  of  choice,  presenting
a  high  success  rate,  minimal  complications,  and  a low
mortality  rate.9 This  technique  offers  greater  long-term
permeability  when  revascularisation  is  indicated  due  to
symptoms  of  vertebrobasilar  ischaemia  than  when  it is  indi-
cated  due  to  upper  limb  ischaemia.10

Follow-up  with  Doppler  ultrasound  is very  important  in
patients  undergoing  endovascular  therapy  in order  to  ensure
the  permeability  of  the stent.11

In addition  to  the invasive  revascularisation  treatment,
we  should  not  forget  the importance  of  adequately  con-
trolling  cardiovascular  risk  in these  patients  by  closely
monitoring  and controlling  BP, lipid  profile,  and  anticoag-
ulant  treatment,  given  the reported  association  between
coronary  and  peripheral  artery  disease.12

Our  case  illustrates  the challenge  of  diagnosing  subcla-
vian  steal  syndrome  as the  cause  of  acute  brain  ischaemia.
We  stress  the importance  of simultaneously  measuring  BP in
both  arms;  this should  be  performed  routinely  in  all hyper-
tensive  patients  as  it  is  essential  in the early  diagnosis  of  the
disease.
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Posterior reversible
leukoencephalopathy after
cyanamide overdose�

Leucoencefalopatía posterior  reversible  tras
sobredosis de carbimida

Dear Editor:

Posterior  reversible  leukoencephalopathy  syndrome  (PRLS)
is  characterised  by  subcortical  cerebral  oedema  of  vaso-
genic  origin  in patients  with  acute  neurological  symptoms.1

We  present  a  case  of  PRLS  associated  with  cyanamide  over-
dose.

Our  patient  is  a 48-year-old  woman  admitted  to  the inten-
sive  care  unit  due  to  low level  of  consciousness  after taking
500  mg  of  Colme® (calcium  cyanamide).  The  patient  pre-
sented  adjustment  disorder  and  was  under  treatment  with
cyanamide  for  alcohol  abuse.

At  admission  we  observed  somnolence,  with  the  patient
opening  her  eyes  when  instructed  but  with  no  voluntary
gaze;  menace  response  absent  bilaterally,  suggestive  of
cortical  blindness;  isochoric  and  reactive  pupils;  and  non-
persistent  horizontal  nystagmus.  The  patient  was  unable  to
follow  simple  instructions,  produced  unintelligible  sounds,
and  showed  loss  of  strength  in the upper  limbs  with
impaired  osteomuscular  reflexes.  The  neurological  and  sys-
temic  examination  yielded  no  other  relevant  findings.  An  eye
fundus  examination  revealed  no  alterations.  The  patient’s
body  weight  at the  time  of  admission  was  64 kg.

Blood  analysis  showed  creatine  kinase  levels  at 2394  U/L;
aspartate  transaminase  at 428  U/L;  alanine  aminotrans-
ferase  at  140  U/L;  gamma-glutamyl  transpeptidase  at
240  U/L,  and  bilirrubin  at 2  mg/dL.  The  remaining  blood  ana-
lytical  values  (glucose,  urea,  creatinine,  sodium,  potassium,
magnesium,  phosphorus,  calcium,  ammonia,  C-reactive  pro-
tein,  and  lactate),  gasometric  parameters  (pH,  pCO2,
pO2,  bicarbonate,  and  base  excess),  haematology  values

� Please cite this article as: Peñasco Y,  González-Castro A,

Rodríguez-Borregán JC,  Sánchez-de la Torre R,  González-Suárez A.

Leucoencefalopatía posterior reversible tras sobredosis de carbim-

ida. Neurología. 2020;35:67—68.

(haemoglobin,  haematocrit,  leucocyte,  and platelet  count),
and  coagulation  parameters  (prothrombin  activity,  pro-
thrombin  time,  activated  partial  thromboplastin  ratio,  and
fibrinogen)  showed  no  alterations  with  regards  to  our  labo-
ratory’s  reference  values.  Urine  toxicology,  including  tests
for  amphetamines,  cocaine,  tetrahydrocannabinol,  barbitu-
rates,  benzodiazepines,  tricyclic  antidepressants,  opioids,
and  phencyclidine,  showed  negative  results.

A  head computed  tomography  (CT)  scan  showed  occipital
white  matter  hypodensity  bilaterally,  predominantly  affect-
ing  the left side.  An  electroencephalography  showed  signs
of  moderate  encephalopathy  with  no  signs  of  epileptiform
activity.  MRI  findings  confirmed  the presence  of  vasogenic
oedema  associated  with  PRLS,  involving  both  occipital  lobes
with  focal extension  to  the parietal  and  left  frontal  areas
(Fig.  1).

We  administered  activated  charcoal,  suspended
cyanamide,  and  continued  with  life  support  measures.
The  patient  progressed  favourably,  fully  recovering  after  14
days.  Blood  analysis  and electroencephalography  findings
also  normalised.  Furthermore,  the follow-up  MRI  scan
confirmed  the  disappearance  of  the alterations  observed
at  admission.  The  patient  subsequently  admitted  she  had
taken  calcium  cyanamide  with  suicidal  intent  and  denied
having  consumed  alcohol  concomitantly.

Carbimide  or  calcium  cyanamide  is  used  for  treating  alco-
holism  as it causes  aversion  to  alcohol  by  provoking  aldehyde
syndrome  or  the Antabuse  effect.2,3 In  the  absence  of  alco-
hol  consumption,  cyanamide  is  well  tolerated  at normal
doses.  Although  few  cases are described  in the  literature,
overdose  in the  absence  of  alcohol  consumption  has been
associated  with  kidney  failure,  liver  failure,  respiratory
failure,  decreased  level  of consciousness,  and metabolic
acidosis.2,3 In our  case,  symptoms  manifested  after inges-
tion  of  cyanamide  and  no  other  associated  factor  could  be
identified.  Furthermore,  the patient  explicitly  denied  having
consumed  alcohol  concomitantly.

Our  patient  presented  acute  neurological  impairment
consisting  of  encephalopathy  associated  with  cortical  blind-
ness.  The  first  CT  scan  was  decisive  in the  diagnosis,  whereas
the  blood  analysis  findings  did  not  explain  the neurological
symptoms.  The  early  MRI  study  enabled  us to  establish  the
diagnosis.

PRLS  is  characterised  by  subcortical  vasogenic  oedema
in  patients  presenting  acute  neurological  alterations.1,4,5

Encephalopathy  presents  the typical  symptoms,  from  dis-
orientation  to  deep  coma.  Other  reported  symptoms  are
seizures,  visual  alterations,  and  headache.  Focal  symptoms
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