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Orthostatic tremor as  the  only
manifestation of thyrotoxicosis
following cerebral angiography�

Temblor  ortostático como manifestación
aislada  de  tirotoxicosis tras arteriografía
cerebral

Dear Editor:

The  use  of  iodinated  contrasts  in diagnostic  and  therapeu-
tic  techniques  has  become  increasingly  frequent  over  the
past  20  years.  These  techniques  consist  in  the  adminis-
tration of  iodine  doses  between  90  and  several  hundred
times  greater  than  the  recommended  daily  intake.  Iodine-
induced  thyrotoxicosis  (IIT) presents  a  prevalence  rate  of
0.05%  to  5%,  mainly affecting  patients  with  history  of thyroid
disease;  most cases  are caused  by  CT  scans with  con-
trast  or  cardiac  catheterisation.1,2 While  such  symptoms
as  cardiac  arrhythmia,  hyperthermia,  tremor,  or  diarrhoea
are  frequent  in  thyrotoxicosis,  orthostatic  tremor  (OT) is
exceptional.

We  describe  an atypical case  of  acute-onset  OT  associ-
ated  with  hyperthyroidism  secondary  to  a  brain  angiography
study in  a patient  with  no  history  of  thyroid  disease.

Our  patient  was  an  81-year-old  male  former  smoker  with
a  history  of  hypertension,  chronic  obstructive  pulmonary

� Please cite this article as: Larrosa Campo D, Ramón Carbajo

C, García Urruzola F, Calleja Puerta S. Temblor ortostático como

manifestación aislada de tirotoxicosis tras arteriografía cerebral.

Neurología. 2019;34:137—138.

disease,  and  atherosclerotic  ischaemic  stroke  of  the
middle  cerebral  artery  secondary  to  stenosis  of the ipsi-
lateral  internal  carotid  artery.  He was  being  treated  with
acetylsalicylic  acid, clopidogrel,  omeprazole,  atorvastatin,
and  amlodipine/hydrochlorothiazide/olmesartan.  He  was
admitted  to  undergo  a  cerebral  angiography,  angioplasty,
and  stenting  of  the left  internal  carotid  artery;  no  immedi-
ate  complications  were  observed.  Between  48  and  72  hours
after  the procedure,  the patient  reported  a feeling  of
instability  and presented  tremor  in  all  4 limbs,  triggered  in
the  lower  limbs  by  standing.  The  neurological  examination
revealed  symmetrical  postural  tremor  in the upper  limbs,
palpable  tremor  of  the  lower  limbs during  standing,  and
no  other  abnormalities;  these  findings  are  compatible  with
OT.  Results  from  a systemic  examination  were normal  and
palpation  of the thyroid  revealed  no  nodules.  No  alterations
were  detected  in  heart  rate  or  temperature,  and  the  patient
did  not  present  diarrhoea  or  any  other  new  symptoms.
An  analysis  of  thyroid  hormone  levels  at symptom  onset
revealed  primary  hypothyroidism  (TSH:  0.04  mU/L;  free  T4:
2.1  ng/dL;  negative  antithyroid  antibodies).  In  the absence
of  other  symptoms,  the  patient  continued  under  clinical
follow-up  without  treatment.  A week  later,  he  showed  a
progressive  clinical  improvement,  with  symptoms  resolving
spontaneously  10  days  after  onset.  A  follow-up  laboratory
test  revealed  normalised  thyroid  hormone  levels  (TSH:
0.30  mU/L;  free  T4:  1.61  ng/dL).

A  typical  contrast  dose  contains  approximately  13 500  �g
of iodide,  which  may  be released  as  free  iodine  in the
body.  Under  normal  circumstances,  iodine  overload  causes
the  Wolff-Chaikoff  effect,  a self-regulatory  mechanism  that
inhibits  iodine  organification  and  thyroid  hormone  synthesis.
Subsequently,  at 7  to  10  days, an  escape  phenomenon  occurs
and  hormone  synthesis  resumes.  Sometimes,  iodine  over-
load  saturates  the  self-regulatory  mechanism  and causes  the
Jod-Basedow  effect,  resulting  in uncontrolled  production
of  thyroid  hormones  and  IIT.  Iodine-induced  thyrotoxicosis

https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2018.09.004&domain=pdf
mailto:ayozegonzalez@hotmail.com
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.2018.09.001&domain=pdf
mailto:pistolpete271285@hotmail.com
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.2018.09.002&domain=pdf
mailto:l.silva@ucm.es
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.2018.07.006&domain=pdf
mailto:marta.oses.lara@gmail.com
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.2018.07.005&domain=pdf
mailto:jacintarodriguesf@gmail.com
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.2017.05.001&domain=pdf


138  LETTERS  TO  THE  EDITOR

mainly  occurs  in patients  with  history  of  thyroid  disease,
such  as  goitre and  subclinical  hypothyroidism,  and  is infre-
quent  in  patients  with  no  underlying  thyroid  disease,  as in
our  case.3

OT  is  an  infrequent  neurological  disease  and  its  manifes-
tation  as  a  symptom  of  thyrotoxicosis  is  extremely  rare.4

The  first  case  was  described  in  2008;  since  then,  only 3
authors  have  reported  OT  or  slow OT  associated  with  thy-
rotoxicosis;  onset  was  not  acute  or  related  to  contrast
administration  in any  of  these  cases.5—7 IIT  is  described  as
a  high-frequency  tremor  (14-16  Hz)  affecting  the  trunk  and
lower  limbs,  although  on  occasion  it may  also  affect the
upper  limbs;  it  is  triggered  by  standing  and  causes  a feeling
described  by  patients  as  instability.4,8

Ours  is  the first  report  of  acute-onset  OT  as the sole
symptom  of  IIT  triggered  by  a cerebral  angiography  in a
patient  with  no  history  of  thyroid  disease.  If  undetected  or
untreated,  IIT  may  have  potentially  fatal consequences.  Its
incidence  may  also  increase  in  parallel  with  the  frequency
of  techniques  involving  the administration  of  iodinated
contrasts,  including  brain  CT scans,  multimodal  CT  scans,
cerebral  angiography,  and  other  techniques  used  in neuro-
logical  practice.  Since  it is  not  possible  to  accurately  identify
which  patients  will  develop  IIT,  and  given  the  lack  of  pre-
ventive  measures  with  proven efficacy,  neurologists  must  be
aware  of  the  risk  factors and  recognise  infrequent  forms  of
presentation  to  ensure  effective  patient  management.9
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Epigenetics, memory, and
inheritance�

Epigenética,  memoria  y herencia

Dear  Editor:

In  a  recent  article,  Rosales-Reynoso  et  al.1 describe  the
known  epigenetic  mechanisms  involved  in memory  for-
mation  and  their  role  in the  aetiopathogenesis  of  some
hereditary  neurological  diseases.  The  authors  suggest  that
multiple  environmental  stimuli  lead  to  epigenetic  modifica-
tions  in  the  CNS that are critical  to  short- and  long-term
behavioural  adaptation.  According  to  the study,  epige-
netic  modifications  are involved  in creating  and  maintaining
behavioural  memory  on  multiple  levels.  The  article  explains

� Please cite this article as: Landires I, Núñez-Samudio V. Epi-

genética, memoria y herencia. Neurología. 2019;34:138—139.

that  CGG  trinucleotide  repeat  expansion  and  increased  DNA
methylation  in  the  promoter  of  the FMR1  gene  prevent  gene
transcription  and  the  production  of  messenger  RNA  and the
FMR1  protein  in such  hereditary  neurological  diseases  as
fragile  X syndrome.

In  one  of the first  articles  on  the topic,  published  in  2010,
we  analysed  the  evidence  that the number  of  epigenetic
marks  (DNA  methylations)  increases  over an  individual’s  life
and  that  such methylations  may  be sufficiently  stable  to
pass  between  generations.2 More  recent  studies  have sup-
ported  this hypothesis,  which has  an enormous  impact  on  our
understanding  of  the  aetiology  of  multifactorial  diseases,
hereditary  diseases,  and  even  processes  which  develop  over
an  individual’s  entire  lifetime,  such  as  memory  formation.3

The  methylations  occurring  in brain  neurons,  which  explain
memory  formation,  are not  hereditary  since  brain  tissue
is  not  involved  in human  reproduction.  However,  in line
with  our  2010  article,2 we  suggest  that  DNA methylations
in  reproductive  cells  formed  in gonadal  tissue,  which  are
potentially  inheritable  and transmitted  from  generation  to
generation,  may  be  involved  in  CGG  trinucleotide  repeat
expansions  and  the absence  of  FMR1  protein  expression.  The
accumulation  of  methylations  in  reproductive  cells  during
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