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LETTERS TO THE EDITOR

Cerebral infarct due to calcium embolism
and  ineffective thrombolytic treatment�

Infarto cerebral  por embolismo cálcico y
tratamiento trombolítico ineficaz

Embolism  is  a well-established  cause  of  stroke.  From  a
histopathological  standpoint,  the  composition  of  cerebral
emboli  varies  considerably.1 In  most  cases,  these emboli  con-
sist  of  accumulations  of  platelets,  fibrin,  and  cholesterol,
with traces  of  calcium.  Descriptions  of calcific  emboli  are
infrequent.  These  emboli  typically  affect  the anterior  cir-
culation,  although  there  are  cases  in the literature  of  such
emboli  affecting  the posterior  cerebral  artery.2 The  treat-
ment  approach  in these  patients  is controversial.  There  have
been  several  isolated  cases  of treatment  using intravenous
fibrinolysis,  but  outcomes  have  varied  considerably.2—4 We
present  the  case  of a  patient  who  did  not  respond  to  intra-
venous  thrombolysis  and  intra-arterial  rescue  treatment  for
an  ischaemic  cerebral  infarct  secondary  to  calcific  embo-
lus.  We  would  like  to  stress  the role  that different  types  of
fibrinolytic  treatment  may  play  in such  situations.

The  patient  was  a  69-year-old  male  with  a  history  of
arterial  hypertension  and dyslipidaemia,  both  treated.  He
was  independent  for  all  activities  of  daily  living  (mRankin
0,  Barthel  index  100).  The  patient  came  to  the  emer-
gency  department  due  to left-hemisphere  focal  neurological
deficits  with  unknown  time  of  onset.  He  was  last  seen  to
be  asymptomatic  at 9.30.  Family  members  found  him  in  his
home  at  13.45  with  decreased  mobility  in the right  half  of
the  body  and  speech  impairment.  Neurologists  were  called
in  for  an  ED  consult  at 15.40.  Neurological  examination
revealed  a  total  absence  of expressive  language  with  abol-
ished  comprehension  and  right-sided  paralysis;  NIHSS  score
was  21.  A  Doppler  study  indicated  lack  of  flow  in  the left
middle  cerebral  artery  at a  depth  of 55  mm,  which was
compatible  with  occlusion  of the distal  M1 segment.  Head
CT  at  admission  showed  a hyperdense  image  in  the distal
M1  segment  of  the  left MCA and  a  slight  ischaemic  hypoden-
sity  in the  left  temporal  and insular  region;  Alberta  Stroke
Programme  Early  CT score  (ASPECTS)  was  8  (Fig.  1A and
B).  The  CT  perfusion  study revealed  60%  discordance.  CT
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angiography  confirmed  the occlusion  of  the proximal  M2
segment  and the  presence  of  a significant  calcified  plaque
in  the  aortic  arch (Fig.  2A and  B).  Doctors  began  intra-
venous  tPA  treatment  dosed  at  0.9  mg/kg  at 16.05;  there
were  no  clinical  or  neurosonology  changes  in  the  following
60  minutes.  At  40  minutes  after  beginning  perfusion,  doctors
alerted  interventional  neuroradiologists  and  anaesthetists.
Rescue  intravascular  treatment  was  started  at  17.15  (some
70  minutes  after  onset  of  intravenous  fibrinolytic  treat-
ment.  Initially,  and  in  2  separate  attempts,  doctors  tried
to  extract  the thrombus  using  a  Bonnet  device.  When  they
could  not  mobilise  the  obstructive  material,  thought  to  be
plaque  calcified  in situ,  doctors  decided  to  perform  balloon
angioplasty.  The  procedure  was  finished  at 19.30  but  the
distal  arterial  bed had  not been  fully  recanalised.  Contrast
extravasation  was  detected  after  one  angioplasty  balloon
inflation  (Fig.  2C). After the patient  was  moved  to the recov-
ery room,  we were alerted  at 20.00  that  he  displayed  low
level  of  consciousness,  left-sided  anisocoria,  and  decere-
brate  response  to  pain.  An  emergency  CT  revealed  a  large
left  temporoparietal  intraparenchymal  haematoma  measur-
ing  some  100  cm3 with  ventricular  and  subarachnoid  spillover
and  midline  shift  (Fig.  2D  and  E).  The  patient  died  at 20.30.

The  composition  of  the  atheromatous  plaque  affects
its  embolic  potential.  Numerous  studies  have  shown  that
there  is  less  risk  associated  with  calcified  plaques  than  with
heterogeneous  plaques  whose  calcium  content  is  lower.5

Calcific  emboli  tend  to  be iatrogenic  in origin,  especially
in  cases  of  carotid  manipulation,  cardiac  catheterisation,
or  heart  surgery.  The  most  frequent  cause  of  spontaneous
calcific  emboli  is  calcification  of  the  mitral  annulus  and  aor-
tic  valve,6,7 although  emboli  may  also  stem  from  calcific
plaques  located  in the  ipsilateral  internal  carotid  artery,2,8,9

the  aortic  arch,3 or  the brachiocephalic  trunk.10 We  feel  that
calcific  embolism  from  the aortic  arch  is the most  plausible
mechanism  in our  case,  based  on  results  from  complemen-
tary  tests  and  the  fact  that  the rest  of  the  vascular  tree
was  normal.  In the  head CT, a calcific  embolism  appears  as
one  or  more  punctiform  calcium-density  images  in a ves-
sel’s  interior.  There  is  no  conclusive  evidence  about  the
best  acute-phase  treatment  option  in these situations,  given
that  few  cases  have  been  published;  in addition,  outcomes,
whether  favourable2,3 or  unfavourable,4 have  varied  consid-
erably.  This  being  the  case,  we must  stress  that  the  presence
of  highly  calcified  plaques  may  limit  possibilities  of  phar-
macological  recanalisation  or  rescue  by  mechanical  devices
and increase  the  risk  of  vascular  damage  or  mechanical  rup-
ture  of  the  vascular  wall. The  latter  mechanism  most likely
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Figure  1  (A)  Cranial  computed  tomography  showing  hyperdensity  in  the  left  MCA  with  a  possible  calcium  spot  in the distal  M1

segment (arrow).  (B)  Computed  cranial  tomography  showing  a  faint  hypodensity  in the  left  insular  and  temporal  region.

Figure  2  (A)  Cranial  computed  tomography  angiography  showing  occlusion  in the proximal  M2  segment.  (B)  Computed  tomography

angiography showing  a  calcified  plaque  in  the  aortic  arch  (arrow).  (C)  Conventional  cranial  angiography  revealing  partial  recana-

lisation of  the  artery.  The  Bonnet  device  and  angioplasty  failed  to  open  the  distal  artery  bed  and  contrast  extravasation  occurred

(arrow). (D)  CT  revealing  an  extensive  left  temporoparietal  intraparenchymal  haematoma  measuring  some  100 cm3 with  ventricular

and subarachnoid  spillover  and  midline  shift.  (E)  Cranial  computed  tomography  showing  persistence  of  the  possible  calcium  spot  in

the distal  M1/proximal  M2  segment  (arrow).
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explains  the cerebral  haemorrhage  in our  patient.  Never-
theless,  despite  increased  complications  and  the  difficulties
that  may  arise  in the  process  of  extracting  the  thrombus,  we
should  not  conclude  that  these  emboli  are an absolute  con-
traindication  for  all  types  of  fibrinolytic  treatment.11 On  the
other  hand,  we  must  emphasise  that the  composition  of  the
embolism  plays  an important  role.  Increasingly  widespread
use of  mechanical  embolectomy  devices  allows  us to  obtain
samples  of  fresh  thrombi  and complete  anatomical  pathol-
ogy  studies.12 Gaining  a  better  understanding  of  the nature
of  the  embolus  causing  the  ischaemic  event  allows  us  to
stratify  risks  and  evaluate  the efficacy  and safety  of  dif-
ferent  recanalisation  treatments.  This  information  helps us
make  final  decisions.
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Cluster-tic syndrome as  the  first clinical
manifestation of a dural carotid-cavernous
fistula�

Clúster-tic como comienzo clínico de una
fístula dural  carótido cavernosa

Dear  Editor:

According  to  McCormick’s  1966  classification  system,
cerebral  vascular  malformations  are categorised  as  arte-
riovenous  malformations,  venous  malformations,  capillary
telangiectasias,  cavernous  angiomas,  and  varix.  Dural  arte-
riovenous  fistulas  were first  described  in  the 1930s  and  they
are  regarded  as  a separate  entity.

� Please cite this article as: Payán Ortiz M,  Guardado Santer-
vás P, Arjona Padillo A, Aguilera Del Moral A. Clúster-tic como
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Dural  arteriovenous  fistulas account  for  10%  to  15%  of
all  intracranial  arteriovenous  lesions  and  their  symptoms
and  prognosis  vary  considerably.  Some  may  elicit  tinnitus
or  ocular  symptoms,  while  others  may  provoke  neurolog-
ical  symptoms  or  intracranial  haemorrhage.  The  Cognard
classification  is  the most widely  used  to  determine  the risk
associated  with  dural  arteriovenous  fistulas  in order  to  make
treatment  decisions.  It  rates fistulas  in 5  categories,  from  I

to  V.1

The  Cognard  classification  is  based  on  different  fac-
tors,  including  direction  of  venous  drainage,  recruitment,
and  presence  or  absence  of spinal  perimedullary  venous
drainage.  Its  5  categories  are  described  as  follows.  I:  located
in  the main  sinus,  with  antegrade  flow;  II: in the main  sinus,
with  reflux  into  the sinus  (IIa),  cortical  veins  (IIb), or  both
(IIa  +  b);  III: direct  cortical  venous  drainage  without  venous
ectasia;  IV:  direct  cortical  venous  drainage  with  venous
ectasia;  and V:  with  spinal  perimedullary  venous  drainage.
Ectasia  is  diagnosed  when  vessel  calibre  is  greater  than  5  mm
or  more  than  3  times  the normal  diameter.1

Dural  carotid-cavernous  fistula  is  a specific  type  of  dural
arteriovenous  fistula  in which  there  is  abnormal  shunting
within  the cavernous  sinus. The  cavernous  sinus  is  a  vas-
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