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Isolated speech-induced lingual
dystonia successfully treated
with botulinum neurotoxin

Distonía lingual inducida por el  habla  con
respuesta favorable a toxina botulínica

Dear  Editor:

Dystonia  is  a  hyperkinetic  disorder  characterized  by  sus-
tained  or  intermittent  muscle  contractions,  resulting  in
abnormal  repetitive  movements  and/or  postures.1 Oro-
mandibular  dystonia  (OMD)  is  a  focal  type  of dystonia  that
involves  masticatory  and/or  lingual  muscles.  Lingual  dysto-
nia  is  one  of  its  subtypes.  According  to  some  case  series,
it  might  take  up  to  the  4% of  all  the  dystonias  assessed  in
a Movement  Disorder  Department.2 Speech-induced  lingual
dystonia  is  rare.  Mainly,  it  can  be  idiopathic  and  according
to  literature  can  be  considered  as  an occupational  dystonia
in  some  patients.3 Despite  its  low prevalence,  it  can  be very
disabling  and  requires  proper  identification  and manage-
ment.  We  report  here  a  case  of  a young  man who  presented
with  an  isolated  speech-induced  lingual  dystonia  with  an
excellent  response  to  Botulinum  neurotoxin  (BoNT).

A  34  year-old  man was  referred  to  our  department  of
Neurology  with  a five  month  history  of slurred  speech  and
progressive  difficulty  to  move  the  tongue.  A second-grade
relative  suffered  from  epilepsy,  but  there  was  no  other
family  history  of interest.  He  worked  as  telemarketer  and
spent  up  to  eight  hour-a-day  speaking.  Due  to  his  symptoms,
which  continued  worsening,  he had  to stop  working  and  felt
embarrassed  when holding  a  conversation.  No concomitant
treatment  or  any  other  precipitating  factor  were  found.
His  neurological  exam  revealed  speech-induced  tongue
protrusion  associated  with  mild  to  moderate  dysarthria
(Video  1).  His  symptoms  improved  when  chewing  gum
(Video  2)  or  bread,  as well  as  when  speaking  out.  Brain
MRI  (including  T2-sequence),  electromyography  (EMG),  and
extensive  blood  tests  (including  thyroid  function,  copper
metabolism,  folate  and  vitamin  B12  levels) were  normal.
A  diagnosis  of  idiopathic  speech-induced  focal  dystonia
(occupational)  was  performed  and trihexyphenidyl  (up  to
4.5  mg)  was  started,  obtaining  slight  improvement  without
remarkable  secondary  effects.  Six  months  later  BoNT  was
started.  Specifically,  2.5  units  of  BoNT  (Botox®,  Allergan
Pharmaceuticals)  were  injected  intraoral  bilaterally  in only
1  point  of each  genioglossus  muscle  (Fig.  1).  No secondary
effects  were observed.  One  week  later  he  noticed slight
clinical  improvement,  but  only maintained  for  one  month.
BoNT  injection  was  repeated  within  3 and 6  months,
increasing  dosage  up to  5 units  at each  genioglossus.  The
second  infiltration  led  to a clinical  benefit  that  remained
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Figure  1  Intraoral  injection  of  BoNT  at  left  genioglossus  mus-

cle.

for  only  two  months.  Five days  after  the  third  injection
a  remarkable  and  sustained  response  was  referred.  The
neurological  exam  was  normal four months  later  (Video  3).
Trihexyphenidyl  was  left progressively  without  impairment.
One  year  later,  the patient  was  looking  for  a job  and
reported  a great  improvement  into  his  social  life.

Speech-induced  dystonia  is  a  rare,  but  potentially  really
disabling  condition.  Its  pathophysiology  is  not  clear  yet.
Classical  models  were  based  into  the  idea  of  an abnormal
plasticity  regulation.4 However,  some  recent  publications
question  this  hypothesis,  considering  the  plasticity  response
variability  inter  and  intra-subject  as  well  as  plasticity  is  not
required  to  develop  secondary  dystonia.5,6 Current  hypothe-
sis  defend  that both  genetic  and environmental  factors  play
an  important  role  in  the aetiology  of  dystonia.  Different
brain  structures  (thalamus,  cerebellum  and sensorimotor
cortex)  are  thought  to be  involved  in its  pathophysiology,
leading  to  a network  disfunction.6,7 Due  to  the low preva-
lence  of  lingual  dystonia,  it has previously  been  reported  on
in  single  case  reports8,9 or  case  series.10,11 Recently,  Yoshida
et  al.  reported  the  largest  series  with  172 patients  with
lingual  dystonia.2 Lingual  protrusion,  as  in  our  case,  was
the  most  frequent  but  retraction,  curling  and lateropul-
sion  dystonia  have  been  observed  as  well.  Moreover,  it  can
be  considered  as  an occupational  dystonia.  Indeed,  task-
specificity  was  observed  in 90.1%  of  patients  reported  by
Yoshida  et  al  during  speaking,  chewing,  or  swallowing.  Our

patient  had  no  history  of exposure  to  neuroleptic  medica-
tions,  facial or  oromandibular  injuries,  or  recent infection.
For  this reason,  the  condition  was  diagnosed  as  a lingual
dystonia  specifically  induced  by  speaking  after  all  labora-
tory  examinations  had  ruled  out  secondary  causes.  Isolated
lingual  dystonia  is  extremely  rare  as  most reports  have
described  patients  with  lingual  dystonia  who  also  displayed
dystonic  movements  elsewhere.2 According  to  this,  a  case  of
speech-induced  task-specific  OMD  (involving  perioral  mus-
cles,  the tongue  and  the jaw)  has  been reported  in  a bingo
caller8 as  well  as  in a  telemarketer.9

A  number  of treatments  are  used  in  oromandibular  dysto-
nia  such  as  trihexyphenidyl,  baclofen,  clonazepam,  tiapride,
or  zolpidem.11 However,  BoNT  injection  has  been  demon-
strated  to  be the most  effective.2,8,11—13 The  genioglossus
makes  up the bulk of the tongue’s  muscle  mass  and  is  respon-
sible  for  tongue  protrusion,  making  it an ideal  candidate  for
injection.  We  did not use  EMG  guide  for  injections.  However,
its  use  is  recommended  as  it may  help  to  identify muscles
correctly  and to  reduce  the risk  of  potential  complications
such  as  dysphagia  or  aspiration.  In any  event,  administration
should  be  always  done  by  an experienced  professional.  BoNT
tongue  injections  can  cause  some  potential  life-threatening
secondary  effects,  as  dysphagia  or  aspiration.  Therefore,  its
administration  should  be done  by  an experienced  profes-
sional.  In  our  case,  it  is  worth  noting  the  absence  of  side
effects  and  the good  response  with  low doses.

As  conclusion,  speech-induced  lingual  dystonia  is  an
uncommon  movement  disorder  that  can face  as  an  occu-
pational  phenomenon.  Neurologists  and other  physicians
need  to  be aware  of  this condition,  even  in  the  absence
of  other  dystonic  phenomena.  Although  a few  cases  have
been  reported  to  date,  BoNT seem  to  be an effective  treat-
ment  for  this condition.  Further  studies  are needed  to  clarify
underlying  mechanism  and  to  evaluate  the  long-term  effi-
cacy  of  BoNT.
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Primary central nervous system
germinoma as a rare cause  of
diffuse ependymal involvement
in  adults�

Germinoma primario  del  sistema  nervioso
central como  causa infrecuente  de  afectación
ependimaria difusa  en el adulto

Dear  Editor:

Central  nervous  system  germ  cell  tumours  are neoplastic
proliferations  of  germ  cells;  their  incidence  is  very  low

� Please cite this article as: Sanesteban Beceiro E, Mayo Rodríguez

P, Jorquera Moya M, Ginestal López RC. Germinoma primario del

sistema nervioso central como causa infrecuente de afectación

ependimaria difusa en el  adulto. Neurología. 2022;37:308—310.

in Western countries,  representing  fewer  than  0.5%  of all
primary  intracranial  tumours.  In Asian  countries,  however,
germ  cell  tumours  are more  frequent.1 They  may  be  clas-
sified  into  different  histological  subtypes,  with  germinomas
being  the  most  common,  accounting  for  up to  69%  of  cases.2

These  tumours  are usually  diagnosed  in childhood,  with
90%  of patients  being  younger  than  25  years.3 The  clin-
ical  manifestations  of  germ  cell  tumours  vary according
to  their location.  These  tumours  exhibit  variable  radiolog-
ical  characteristics,  frequently  presenting  as  oval-shaped
or  lobulated  masses  located  in the  pineal  gland  (38%-57%),
suprasellar  region  (34%-49%),  or  in  both  locations  (5%-10%).
Only  3%-5%  of  cases involve  such  other  regions  as the
ventricles.4,5 Definitive  diagnosis  is  based  on  histopatholog-
ical  findings,  and treatment  consists  of  radiotherapy  alone
or  combined  with  chemotherapy,  achieving  remission  in up
to  90%  of cases.6

We  present  the case  of  a  31-year-old  white  man,  born  in
Spain,  a  smoker,  with  no  relevant  medical  history,  who  con-
sulted  due  to  a 3-month  history  of asthenia,  nausea,  polyuria
with  polydipsia,  reduced  libido,  loss  of  appetite,  and  weight
loss  of 6 kg.  The  neurological  examination  revealed  horizon-

308

http://dx.doi.org/10.1016/j.nrl.2021.05.010
http://dx.doi.org/10.1016/j.nrl.2021.05.010
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00102-X/sbref0130
mailto:Carlos.Cores.Bartolome@sergas.es
https://doi.org/10.1016/j.nrl.2021.05.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2021.05.010&domain=pdf

	Isolated speech-induced lingual dystonia successfully treated with botulinum neurotoxin
	Funding
	Author's contribution
	Conflicts of interest
	Acknowledgment

	Appendix A Supplementary data
	References
	Funding
	Authors contribution
	Conflicts of interest
	Acknowledgment
	Appendix A Supplementary data
	References

	Primary central nervous system germinoma as a rare cause of diffuse ependymal involvement in adults
	References
	Unilateral cerebral amyloid angiopathy after neurointervention
	Funding

	References
	Acute disseminated encephalomyelitis after Mycoplasma pneumoniae infection: unfavourable clinical course, excellent recovery
	Conflicts of interest

	References

