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LETTERS TO THE EDITOR

Fulminant stunned myocardium following
endoscopic ventriculostomy in a patient
with chronic hydrocephalus�,��

Síndrome de corazón contundido fulminante
tras ventriculostomía endoscópica  en una
paciente con hidrocefalia crónica

Dear  Editor:

Neurogenic  stunned  myocardium  (NSM)  is  a  clinical-
pathological  entity  that  presents  with  myocardial  injury
and  dysfunction  occurring  after diverse  types  of  acute
brain  injury;  it results  from  imbalance  of  the  autonomic
nervous  system1 which  is  typically  secondary  to  subarach-
noid  haemorrhage.  However,  NSM  may  also  be  related  to
other  central  nervous  system  disorders  associated  with
brain  injuries,  such  as  ischaemic  strokes,  trauma,  hydro-
cephalus,  and  epileptic  seizures.  Several  theories  attempt
to  explain  the  pathophysiological  mechanism  of  NSM,  but
the  most  widely  accepted  theory  implicates  a  flood  of  cat-
echolamines  released  by  the central  nervous  system.  These
catecholamines  cause  systemic  myocardial  injury,  which  is
characterised  by  pathological  findings  of  contraction  band
necrosis  with normal  coronary  perfusion.2—5 Electrocardio-
gram  shows QT  prolongation,  deep  symmetrical  T-wave
inversions,  and  ST slurring.  It  also  displays  a depressed  ejec-
tion  fraction  of  less  than 40%.6

We  present  the case  of  a  patient  with  chronic  hydro-
cephalus  due  to  idiopathic  stenosis  of  the  aqueduct  of
Sylvius,  with  onset  of NSM  after  an endoscopic  third ven-
triculostomy.

Our  patient  is a 35-year-old  woman  admitted  to  the  neu-
rosurgery  department  for  scheduled  surgical  treatment  of
chronic  hydrocephalus  secondary  to  idiopathic  stenosis  of
the  aqueduct  of Sylvius.  In  the preceding  10  months,  she
had  experienced  increased  frontal  headache  and  fluctuating
memory  changes.  Findings  from  the  neurological  exam  were
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limited  to  slightly  diminished  visual  acuity.  Magnetic  res-
onance  imaging  (MRI)  showed  triventricular  hydrocephalus
(Fig.  1A—C).  Presurgical  cardiological  evaluation  revealed  no
cardiac  changes  (Fig. 2A and  B). Presurgical  blood  pressure
was  126/84  mmHg.  With  the patient’s  informed  consent,
we  proceeded  to  perform  an endoscopic  third ventricu-
lostomy  and  found  no  elevated  intracranial  pressure.  The
external  ventricular  drain  was  placed  on  the right  lat-
eral  ventricle.  Nine  hours  after  the  surgery,  while  the
patient’s  status  was  good,  she  began to develop  symp-
toms  of  sudden-onset  headache  and  progressive  decrease  in
level  of  consciousness,  with  subsequent  decerebrate  rigid-
ity,  right-sided  mydriasis,  intracranial  hypertension,  altered
heart  rate,  and  arterial  hypotension.  The  patient  was  intu-
bated and  transferred  in coma  to  the intensive  care  unit. A
transthoracic  echocardiogram  showed  dilated  left ventricle
with  akinesia  of  the lower  interventricular  septum,  lateral
and  posterior  hypokinesia,  and  an ejection  fraction  of  38%.
Electrocardiogram  revealed  widened  QRS  complex,  inverted
T  wave,  and  ST segment  elevation  (Fig.  2C  and D).  Levels  of
cardiac  enzymes  were  high.  Initial  brain  computed  tomo-
graphy  revealed  diffuse  subarachnoid  haemorrhage  (Fig.  3).
Three  days  after  onset  of  coma,  we  performed  an electroen-
cephalogram  that showed  no  brain  activity.  Our  patient  died
5  days  later  due  to  acute  heart  failure.  We  were  unable  to
perform  an  autopsy  because  the patient’s  family did not  give
consent.

NSM  is usually  secondary  to  acute  neurological  damage
that  activates  the  sympathetic  nervous  system,  caus-
ing  a  catecholaminergic  storm.  In  fact,  previous  studies
have  established  an association  between  subarachnoid
haemorrhage  and hypothalamic  disturbances  as  precipi-
tants  of  cardiac  hyperexcitability  and secondary  myocardial
damage.7,8 These  entities  have  also  been  causally  linked
to  other  brain  injuries  such as  head trauma,  acute  hydro-
cephalus,  etc.7,9

In our  case,  the patient  displayed  heart  symptoms  a
few  hours  after the endoscopic  third  ventriculostomy  and
external  ventricular  drain  placement  were  performed.  On
this  basis,  we  might conclude  that  stunned  myocardium
could  have  been  secondary  to  hypothalamic  stimulation
during  surgery.  Another  possible  explanation  might  be
subarachnoid  haemorrhage  after  the intervention.  Diffuse
cerebral  oedema  could  also  have  been  due  to a  significant
decrease  in brain  perfusion  during  the period  in which
ejection  fraction  was  below  40%.7,10,11 Pulmonary  oedema,
also  called  neurogenic  pulmonary  oedema,  is  a  widely  stud-
ied  entity.12 It  is  believed  to  be secondary  to  sympathetic
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Figure  1  Presurgical  imaging  studies  (A and  B):  T1-weighted  brain  MRI  without  contrast  that  revealed  triventricular  hydrocephalus.

Evans index  was  0.43  (B)  and  third  ventricle  diameter  was  >  1.4  cm  (A).  Presurgical  study  (C):  T2-weighted  MRI  showing  increased

convexity of  the  corpus  callosum,  flattening  of  the  midbrain,  and  stenosis  of  the  aqueduct  of  Sylvius.  Postsurgical  studies  (D):

T1-weighted MRI  without  contrast  that  revealed  decreased  ventricular  size,  upward  displacement  of  midbrain,  and  the  endoscope

path for  the  third  ventriculostomy.

hyperactivity,  although  this  condition  is  not  always  present
in  stunned  myocardium.

Although  intraventricular  hydrocephalus  due  to  stenosis
of  the  aqueduct  of  Sylvius  generally  manifests  in  child-
hood,  its  first  clinical  signs  may  not  appear  until  adulthood
in  some  cases.  The  precise  pathophysiological  mechanism
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Figure  2  (A and  B)  Presurgical  electrocardiogram  showed  no

changes. (C  and  D)  The  electrocardiogram  performed  after  the

endoscopic  third  ventriculostomy  revealed  changes  indicative

of stunned  myocardium  (ST segment  elevation  and  inverted  T

wave).

explaining  delayed  manifestation  is  still  unknown.  How-
ever,  idiopathic  stenosis  of  the  aqueduct  of  Sylvius  could
be due  to  a  congenital  anomaly  in the development  of the
aqueduct  of  Sylvius, or  to aqueductal  gliosis.  Several  cases
of  chronic  hydrocephalus  due  to  idiopathic  stenosis  of  the
aqueduct  of Sylvius  in  adults  have  been  described  in the
literature.13,14

Figure  3  Cranial  computed  tomography  after  the  endoscopic

third ventriculostomy  that  revealed  subarachnoid  haemorrhage

on the  cortical  convexity  sulci  (arrow).
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The  most  common  symptom  is  headache,  but  that symp-
tom  is not  necessarily  progressive.  Treatment  of  choice  for
hydrocephalus  due  to  aqueductal  stenosis  is  usually  endo-
scopic  third  ventriculostomy,  in  both  children  and adults.13

Cases  described  in the literature  do not  normally  present
fulminant  progression.  In  fact,  cardiac  enzyme  levels  gener-
ally  improve  in a period  of  several  hours  to  a  few  days,  after
which  patients  recover.  We  cannot  explain  why our  patient
displayed  non-reactive  right-sided  mydriasis  and decere-
brate  rigidity  as  initial  signs.
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Characteristics of informal caregivers of
patients with dementia in Alicante
province�

Red de cuidadores informales  de  los  pacientes
con demencia en la  provincia  de Alicante,
descripción de sus características

Dear Editor:

We  have  read  with  great  interest  ‘‘Characteristics  of
informal  caregivers  of  patients  with  dementia  in Alicante
province’’  by  Toribio-Díaz  et  al.1 We  believe  that  this study
constitutes  a relevant  contribution  to  the literature  on infor-
mal  care  for  dementia  patients  for  2 main  reasons:  firstly,
it  introduces  the  concept  of  the  ‘absent  caregiver’  and

DOI of refers to article: http://dx.doi.org/10.1016/j.nrleng.
2012.03.012

� Please cite this article as: Rivera-Navarro J, Benito-León J.
Red de cuidadores informales de los pacientes con demencia en
la provincia de Alicante, descripción de sus características. Neu-
rología. 2015;30:183—184.

develops  the concept  of ‘supporting  caregiver’;  and sec-
ondly, it analyses  the tasks  performed  by  caregivers  and
addresses  the  reasons  why primary  caregivers  take  responsi-
bility  for these  care  tasks.  However,  we  feel  that  the  authors
have  not  mentioned  some  of  the topics  mentioned  in other
studies  conducted  by  Spanish  researchers  and  published  in
international  journals.  Our  letter  aims  to address  those
omitted  topics in order  to enrich  the discussion  of  infor-
mal  care  for dementia  patients,  thereby  complementing,  if
possible,  the outstanding  article  by  Toribio-Díaz  et  al.

Rotation  (moving  a  patient  between  different  relatives’
households)  is  a care  strategy  used  for  many  dependent
elderly  patients,  but  it  is  more  common  in  patients  with
dementia.  Very  few  studies  have  examined  this  strategy
since  it is  almost  exclusive  to  Mediterranean  countries.
While  the  authors  mention  this  method,  they  do  not provide
further  details  or  cite  the  only  article  in the  literature  offer-
ing  an  in-depth  analysis  of  rotation.2 We  recommend  that
they  read  the  study  indicated  above,  which includes  very
useful  information  on  informal  care.  On  the other  hand,
the  authors  state  that they  have found no  previous  studies
on  dementia  showing  that  primary  caregivers  reduce  their
working  hours  in order  to  care  for patients.  Our  research
group  has  published  several  studies  on  informal  care  for
dementia  patients2—6 that  document  this  reduction  in work-
ing  hours  with  quantitative  data.  We  invite  Toribio-Díaz
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