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Wrong-way deviation due to
thalamic ischemic stroke: A
new association�

«Wrong-way  deviation» por ictus isquémico
talámico: una nueva asociación

Dear Editor:

In  patients  with  supratentorial  lesions,  gaze  deviation  is
usually  directed  toward  the side  of  the lesion.  In  excep-
tional  cases,  gaze  deviates  to  the contralateral  side,  in
which  case  it  is  known  as  wrong-way  deviation.1 Although
rare,  association  between  wrong-way  deviation  and  thala-
mic  haemorrhagic  stroke  is  well  documented.2—4 However,
association  with  thalamic  ischaemic  stroke  has  not previ-
ously  been  described.

We  report  a case  of  wrong-way  deviation  secondary  to
thalamic  ischaemic  stroke  and  analyse its  potential  rele-
vance  in  understanding  the mechanisms  underlying  this
phenomenon.

Our  patient  is  an  87-year-old  man with  history  of  arte-
rial  hypertension,  prostate  cancer  with  local  extension
under  conservative  treatment,  and  questionable  non-motor
focal  seizures  treated  with  levetiracetam.  These  seizures,
only  witnessed  by  his son,  consisted  of  short  episodes
of  disconnection  and  sucking  motions.  An  EEG  revealed
no  epileptiform  activity  and  an  MRI  study  only  showed
leukoaraiosis.  He  was  admitted  to  our hospital  following
code  stroke  activation  due  to  sensory  alteration  of  the
right  limbs  upon  awakening.  The  medical  history  interview
revealed  no  data  suggesting  seizures.  Examination  revealed
an  excellent  level  of  consciousness  and attention,  multi-
modal  hypoaesthesia  in the  right  limbs,  and gaze deviation
to  the  right  manifesting  as  jerk  nystagmus  to  the left,  which
was  more  pronounced  when  looking  leftward.  Corrective
saccades  to  the left  were  observed  during  smooth  pursuit
movements  in both  directions.  Results  of the electrocardio-
gram  and  laboratory  analysis  performed  at  admission  were
normal.  The baseline  CT  study  yielded  normal  results;  a CT
angiography  revealed  stenosis  of  the left posterior  cerebral
artery.  An  MRI  study  (Fig.  1)  revealed  acute  ischaemic  stroke
in  the  left  thalamus.  The  hospital  stay  was  uneventful,  and
the  described  focal  symptoms  persisted  at discharge.

In  1979,  Sharpe  et al.5 described  similar  neuro-
ophthalmological  alterations  to  those  of  our  patient
in  individuals  undergoing  surgical  decortication  due  to
epilepsy.  They  postulated  that the  alterations  may  be
explained  by  asymmetric  tone in  the  smooth  pursuit  path-
ways,  which  would  cause  a  deviation  contralateral  to  the
lesion  on  the  horizontal  plane.  This  would  lead  to  corrective
saccades,  always  towards  the  affected  side,  during  smooth
pursuit  movements,  both  in leftward  and  rightward  gaze.
Furthermore,  as  long  as  patients  tried to  maintain  a fixed
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Figure  1  Brain  MRI  of  our  patient  showing  diffusion  restric-

tion (left,  DWI  sequence)  with  the  corresponding  hypointensity

(right, ADC  map sequence)  in  the  presumed  location  of  the

thalamic dorsal  medial  nucleus.

gaze,  they  presented  jerk  nystagmus,  also  towards  the  side
of  the lesion.5

In  1984,  Brigell  et  al.6 published  a case  of  right  thalamic
ischaemic  stroke  with  similar  neuro-ophthalmological  find-
ings  to  those  of  our  patient  and  those  reported  by  Sharpe
et  al.5 Their  patient  presented  impaired  smooth  pursuit  with
corrective  saccades  ipsilateral  to  the lesion.  The  authors,  in
line  with  the theory  of  Sharpe  et al.,5 suggested  involvement
of  the transthalamic  segment  of  the smooth  pursuit pathway,
which  projects  to  the  thalamic  dorsal  medial  nucleus.6 As
shown  in the  MRI  study  (Fig.  1),  lesion  location  in  our  patient
is  compatible  with  that  considered  to  be  the thalamic  dorsal
medial  nucleus.

Since  then,  participation  of  the  thalamus  in control-
ling  eye  movements,  and  more  specifically  smooth  pursuit,
has  been  well  studied  in animal  models,  with  the  work  of
Tanaka7 being  particularly  relevant.  Furthermore,  asymmet-
ric  tone of  the smooth  pursuit  pathways  has  also  successfully
been  proposed  as an explanation  for oculomotor  alterations
with  similar  characteristics,  such  as  downbeat  nystagmus.8

We  should  underscore  that  in the published  cases  of
wrong-way  deviation  due  to  thalamic  haematoma,  associ-
ated  nystagmus  has  not  been  reported.  This  is  unsurprising,
given  the low level  of consciousness  frequently  present
in  these  patients  and  the  subsequent  lack  of saccadic
movements.  Furthermore,  the underlying  mechanisms  are
probably  different:  compression  of  the oculomotor  path-
ways  in  the rostral  brainstem  due  to  the  mass  effect  of the
haemorrhage.9

It  has  also  suggested  that  wrong-way  deviation  may  be
an  irritative  phenomenon,  as  supported  by  experience  with
animal  models10 and  deep  brain  stimulation  on  the  thalamus
of  epileptic  patients.11 Despite  the unclear  history  of our
patient,  the clinical  symptoms  and  neuroimaging  findings
make  this  mechanism  implausible.

In conclusion,  wrong-way  deviation  is  also possible  in  the
event  of thalamic  ischaemic  lesions.  Our  case,  like  those
described  by Sharpe  et  al.5 and  Brigell  et  al.,6 supports  the
hypothesis  that this  phenomenon  may  be  caused  by  asymme-
try  in the smooth  pursuit  pathways.  However,  as  reported  by
the  literature,  it  seems  reasonable  to  consider  that  the most
plausible  mechanism  is  different  in other  cases.  Proper  char-
acterisation  of  the symptoms  caused  by lesions  to  the  human
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nervous  system  may  be  important  in better  understanding
their  functioning.

References

1. Fisher CM. Some neuro-ophtalmological observations. J Neu-

rol Neurosurg Psychiatry. 1967;30:383—92, http://dx.doi.org/

10.1136/jnnp.30.5.383.

2. Messe SR, Cucchiara BL. Wrong-way eyes with thalamic hem-

orrhage. Neurology. 2003;60:1524, http://dx.doi.org/10.1212/

01.WNL.0000065900.62880.4F.

3. Keane JR. Contralateral gaze deviation with supraten-

torial hemorrhage: three pathologically verified cases.

Arch Neurol. 1975;32:119—22, http://dx.doi.org/10.1001/

archneur.1975.00490440069011.

4. Tijssen CC. Contralateral conjugate eye deviation in

acute supratentorial lesions. Stroke. 1994;25:1516—9,

http://dx.doi.org/10.1161/01.STR.25.7.1516.

5. Sharpe JA, Lo  AW,  Rabinovitch HE. Control of the saccadic

and smooth pursuit systems after cerebral hemidecortica-

tion. Brain. 1979;102:387—403, http://dx.doi.org/10.1093/

brain/102.2.387.

6. Brigell M, Babikian V,  Goodwin JA. Hypometric saccades

and low-gain pursuit resulting from a thalamic hemor-

rhage. Ann Neurol. 1984;15:374—8, http://dx.doi.org/10.1002/

ana.410150412.

7. Tanaka M. Involvement of the central thalamus in the control of

smooth pursuit eye movements. J  Neurosci. 2005;25:5866—76,

http://dx.doi.org/10.1523/JNEUROSCI.0676-05.2005.

8. Zee DS, Friendlich AR, Robinson DA. The mechanism

of downbeat nystagmus. Arch Neurol. 1974;30:227—37,

http://dx.doi.org/10.1001/archneur.1974.00490330035006.

9. Johkura K, Nakae Y, Yamamoto R, Mitomi M, Kudo Y. Wrong-

way deviation: contralateral conjugate eye deviation in

acute supratentorial stroke. J  Neurol Sci. 2011;308:165—7,

http://dx.doi.org/10.1016/j.jns.2011.06.010.

10.  Schlag-Rey M, Schlag J.  Visuomotor functions of  central

thalamus in monkey. I. Unit activity related to sponta-

neous eye movements. J Neurophysiol. 1984;51:1149—74,

http://dx.doi.org/10.1152/jn.1984.51.6.1149.

11. Taylor RB, Wennberg RA, Lozano AM, Sharpe JA. Central

nystagmus induced by deep-brain stimulation for epilepsy.

Epilepsia. 2000;41:1637—41, http://dx.doi.org/10.1111/

j.1499-1654.2000.001637.x.

E.  San  Pedro  Murillo ∗,  A. Rodríguez  López,
E.  Morales  García,  A.  Herrero  San  Martín

Servicio de  Neurología,  Hospital  12  Octubre,  Madrid,  Spain

∗ Corresponding  author.
E-mail  address:  eduardosanpedromurillo@gmail.com
(E. San  Pedro  Murillo).

https://doi.org/10.1016/j.nrleng.2020.08.010

2173-5808/
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Recognition of air pollution as a
risk  factor for  stroke in  clinical
practice guidelines: a literature
review�

Reconocimiento de  la contaminación
atmosférica  como factor  de riesgo  de ictus  en
las guías  de  práctica clínica para las
enfermedades cerebrovasculares: revisión de
la literatura

Dear  Editor:

Cardiovascular  and  cerebrovascular  diseases  constitute  the
leading  cause  of  death  in our  setting.  Stroke is  the  lead-
ing  cause  of  disability  and  the  second  most frequent  cause
of  death  in  adults.  Over  90%  of  the burden  of  the dis-
ease  is  attributed  to  potentially  preventable  and  modifiable
risk  factors,  including  short- and long-term  exposure  to

� Please cite this article as: Avellaneda-Gómez C, Roquer J,

Vivanco-Hidalgo R.  Reconocimiento de la contaminación atmos-

férica como factor de riesgo de ictus en las guías de práctica clínica

para las enfermedades cerebrovasculares: revisión de la literatura.

Neurología. 2021;36:480—483.

air  pollution.1—3 Multiple  epidemiological  studies  conducted
over  the past  decades have  demonstrated  the  associa-
tion  between  air  pollution  and  vascular  diseases,  including
stroke;  as  a result,  air pollution  is  currently  recognised  as
a  well-established  risk  factor  for  vascular  disease.4—7 How-
ever,  we  are unaware  of  whether  this evidence  is  reflected
in  clinical  practice  guidelines  for  the  management  and  pre-
vention  of  vascular  disease.  Gaining  a  deeper  knowledge  of
clinical  recommendations  for reducing  the  risk  attributable
to  air  pollution  is of  particular  interest.

The  aims  of  this  review  were  as  follows:  (1)  to  analyse
whether  clinical  practice  guidelines  for  stroke  prevention
list  air  pollution  as  a risk  factor  for  stroke,  (2)  to  compare
these  data  against  recommendations  from  clinical  practice
guidelines  for  the prevention  of  cardiovascular  disease,  and
(3)  to  analyse  the  recommendations  made  to  physicians  on
this  issue.

Methods

We  searched the PubMed database and the official websites of

different scientific societies to gather clinical practice guidelines

issued by 6 European and American organisations of  reference in

this topic: the European Stroke Organisation (ESO), the European

Society of  Cardiology (ESC), the American Stroke Association (ASA),

the American Heart Association (AHA), the Spanish Society of Car-

diology (SEC, for its Spanish initials), and the Spanish Society of

Neurology (SEN, for its Spanish initials).

We  included clinical practice guidelines meeting the following

criteria (Fig. 1): (1) guidelines for primary and secondary prevention
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