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Terson syndrome as  a marker of
severity in acute brain injuries:
More than meets the eye

El síndrome  de terson como marcador de
gravedad en las lesiones  cerebrales  agudas:
más  de lo que parec

Dear  Editor,

Terson  syndrome  (TS)  describes  the  presence  of intraocular
haemorrhage  (pre-retinal,  retinal,  subhyaloid  and  vitreous)
in  patients  with  acute  intracranial  haemorrhagic  patholo-
gies.  TS  therefore  features  in a  number  of  patients  managed
in  the  neurocritical  care  setting.  Although  TS  can  usually  be
managed  conservatively  and  without  significant  long-term
risks  to  vision,  its  presence  can  be  suggestive  of  a  more
extensive  neurological  injury.1,2

An  interesting  recent study  from  colleagues  in Madrid
confirms  that  a diagnosis  of  TS  is associated  with  the
most  severe  acute  brain  injuries  including  subarachnoid
haemorrhage,  traumatic  brain  injury  and  intracerebral
haemorrhage.3 In a prospective  study  over  16  months,
indirect  ophthalmoscopy  and  ocular  ultrasound  were  used
effectively  to  diagnose  TS,  thus  validating  further  these
diagnostic  techniques  in TS.  Further,  TS was  found  to  be an
independent  risk  factor  for  in hospital  mortality  (odds  ratio

4.15;  95% confidence  interval  1.52—11.33).3 These  findings
are  in keeping  with  previous  publications  demonstrating
similar  associations  between  TS, mortality  and  morbidity.4

Perhaps TS  may  find  validation  as  a surrogate  marker  of  the
severity  of  its  causative  pathology  — there  may  be more  than
meets  the  eye.

This  paper  is  also  important  in that  it highlights  an
increasing  trend  of  the  utilisation  of  ophthalmic  testing
in  the neurocritical  setting.5 Additionally,  a greater  role
for  ocular  nerve  sheath  measurement,  optical  coherence
tomography  and  similar  testing  can  be  expected  for  diag-
nostic  and prognostic  purposes.  Equally,  as  contemporary  CT
and  MRI  scanning  has sub-millimetre  resolution,  there  may
be  a greater  role  for  recognising  TS in  these  modalities,  given
its  prognostic  importance.

All  the  same,  an important  question  remains  as  to  how
TS  is  associated  with  poorer  outcomes.  Understanding  the
pathophysiological  basis  of  TS  is  necessary.  Previous  the-
ories  included  a  sudden  rise  in  intracranial  pressure  (ICP)
transmitted  to  the  optic  nerve  sheath  leading  to  rupture  of
retinal  vessels;  or  intracranial  blood  extending  to the globe
via  the optic  nerve  sheath.1,6 The  origin  of  blood  in  TS  is  not
known  for  sure,  but  retinal  vessels  do  not  appear  to be  a
likely  source.7 In  addition,  an anatomical  pathway  for  blood
to  enter  the  eye  from  the  intracranial  space  had  remained
poorly  defined.7

These  concerns  are mitigated  in the glymphatic  reflux
theory  of  TS. The  glial-lymphatic  or  glymphatic  system  is  a
recently  discovered  system  of perivascular  channels  which
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M.  Baraldés-Rovira,  M.  Paul,  Y.  Gallego  et al.

maintain  flow  of cerebrospinal  fluid and interstitial  fluid
in  the  central  nervous  system  —  including  the  optic  nerve
and  retina.8 The  glymphatic  system  is  the  only defined
extravascular  pathway  between  the  subarachnoid  space  and
the  retina.  According  to  this theory,  subarachnoid  blood  in
the  intracranial  compartment  refluxes  into  the globe  when
ICP  exceeds  intraocular  pressure,  resulting  in intraocular
haemorrhage.6,9

The  presence  of  TS  may  therefore  be  indicative  of  more
widespread  glymphatic  dysfunction  in more  severe  brain
injuries.  The  glymphatic  system  is  being  appreciated  as
a  major  mediator  of  fluid  transport  and  homeostasis  in
the brain  under  physiological  circumstances.8,10 Conversely,
glymphatic  pathology  is  linked  with  cerebral  oedema,  hydro-
cephalus  and  inflammation.11,12 It is  hereby  hypothesised
that worsening  glymphatic  dysfunction  may  link TS with
severity  in acute  brain  injuries.

Further  studies  may  be  necessary  to  determine  if TS  is
indeed  a  surrogate  marker  of  glymphatic  damage.  Advanced
MRI  techniques,  including  higher  magnetic  fields,  have
demonstrated  perivascular  glymphatic  spaces  in detail13 but
remain  as  research  methods  only at present.  Nonetheless,  it
is  prudent  to  screen  for  TS  in the most  unwell  patients,  as  it
may  guide  management  of  patients’  neurological  injury.  Dr
Mesa  Galán  and  colleagues  are once  again  congratulated  on
an  interesting  and  thought  provoking  study.  Further  studies
are  indicated.
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