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are  more  effective  than  antiplatelets.7,8 However,  early
treatment  is  essential  to  prevent  ischaemic  brain  lesions;
associated  mortality  may  reach  20%.  Around  30%  of  patients
are  left  with  permanent  neurological  sequelae.9 In  our
patient,  the  acute  episode  was  managed  with  anticoagu-
lants  due  to MRI evidence  of atheroembolic  lesions;  once
symptoms  had resolved,  the patient  received  conventional
antiplatelets.

We  present  the case  of a  patient  with  rare  though
characteristic  imaging  signs of cervical  sympathetic  chain
involvement.  The  association  between  anhidrosis  or  hypo-
hidrosis  and  skin  colouration  changes  is  a typical  sign  of  the
disease  that  helps  locate  the lesions  to  the cervical  sympa-
thetic  chain.

Acknowledgements

We  wish  to  express  our  sincere  thanks  to  our  patient  for
consenting  to  the  publication  of  his  case  and  images;  this
study  would  have  not been  possible  without  his  cooperation.

References

1. Davagnanam I,  Fraser CL, Miszkiel K, Daniel CS,  Plant GT. Adult
Horner’s syndrome: a combined clinical, pharmacological, and
imaging algorithm. Eye. 2013;27:291—8.

2. Safari A, O’Toole C, Murphy S,  McCormick M,  Briggs G. Internal
carotid artery dissection resulting in Horner’s syndrome. J  Emerg
Med. 2013;45:252—3.

3.  Guillon B, Lévy C, Bousser MG. Internal carotid artery dissection:
an update. J  Neurol Sci. 1998;153:146—58.

4.  Mokri B. Traumatic and spontaneous extracranial inter-
nal carotid artery dissections. J Neurol. 1990;237:
356—61.

5.  Kanagalingam S, Miller NR. Horner syndrome: clinical perspec-
tives. Eye Brain. 2015;7:35—46.

6.  Ezpeleta Echávarri D.  Trastornos pupilares eferentes. Neurol
Supl. 2007;3:42—8.

7.  Lyrer P, Engelter S. Antithrombotic drugs for carotid artery dis-
section. Cochrane Database Syst Rev. 2010. CD000255.

8.  Markus HS, Hayter E, Levi C, Feldman A, Venables G,  Norris
J. Antiplatelet treatment compared with anticoagulation treat-
ment for cervical artery dissection (CADISS): a randomised trial.
Lancet Neurol. 2015;14:361—7.

9.  Naylor AR, MacDonald S. Extracranial cerebrovascular disease. In:
Beard JD, Gaines PA, editors. Vascular and endovascular surgery.
4th ed. London: Saunders Elsevier; 2009. p.  167—94.

M.  Vicente-Pascual,  C. Montejo,  A.  Sánchez,  L.  Llull ∗

Servicio  de  Neurología,  Hospital  Clínic  de Barcelona,

Barcelona,  Spain

∗ Corresponding  author.
E-mail  address:  blllull@clinic.cat  (L.  Llull).

https://doi.org/10.1016/j.nrleng.2017.10.007
2173-5808/
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Chorea/ballism secondary to
non-ketotic hyperglycaemia:
report of 4 cases�

Corea/balismo secundaria  a hiperglucemia no
cetósica: serie de 4  casos

Dear  Editor:

Chorea  or  ballism  is  a  hyperkinetic  disorder  characterised
by  involuntary,  abrupt,  irregular,  large-amplitude  move-
ments  due to  basal  ganglia  lesions.  Causes  vary greatly,  and
include  vascular,  metabolic,  degenerative,  and  infectious
aetiologies;  deficiency  diseases,  etc.  Among  the  metabolic
causes,  chorea  associated  with  hyperglycaemia  is  notewor-
thy:  despite  being an infrequent  disease,  it is  potentially
reversible  when treated  correctly.1

� Please cite this article as: González-Pinto González T, Pérez
Concha T, Losada Domingo JM, Moreno Estébanez A. Corea/balismo
secundaria a hiperglucemia no cetósica: serie de 4  casos. Neu-
rología. 2020;35:134—136.

We  present  the  cases  of 4  patients  (3 women  and
one  man)  who  attended  the emergency  department  due
to  uncontrollable  choreic  movements  (predominantly  left-
sided  in 3  and  bilateral  in one)  progressing  for  more
than  24  hours  (Table  1). All  4  cases  were  assessed  by  a
neurologist  in the emergency  department.  The  rest  of  the
neurological  examination  was  normal.  An  emergency  blood
analysis  including  ions,  urea,  creatinine,  glucose,  complete
blood  count,  coagulation,  and  venous  gases  revealed  high
glucose  levels  (ranging  from  196  to  939  mg/dL)  and  pH  >  7.3
in all  cases.  A urine  analysis  detected  high  glucose  levels
and  absence  of  ketone  bodies  in 3 patients  (trace  values
were  detected  in  patient  2).  Patients  1 and  3  had  previously
been  diagnosed  with  diabetes  mellitus,  whereas  patients  2
and  4  had  not. All patients  presented  arterial  hypertension
and  dyslipidaemia  under  treatment.  All  4  cases  were  admit-
ted  for  study.  During admission,  a blood  test  including  liver
and  kidney  function  tests,  lipid  profile,  ions, thyroid  hor-
mones,  vitamin  B12,  folic  acid,  complete  blood  count,  iron
profile,  and  coagulation  returned  normal  results  (except  in
one  case,  showing  known  kidney  failure,  which  was  under
follow-up);  serology  tests  for  HIV,  HCV,  HBV, and  Treponema

pallidum  were  negative  in all  cases.  All  patients  showed
glycated  haemoglobin  levels  far  above  normal  limits  (13.8%-
16.5%).  All patients  underwent  emergency  CT  and MRI  scans
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Table  1  Clinical,  laboratory,  and  radiological  data  of  the  4 patients  with  chorea/ballism  secondary  to  non-ketotic
hypergycaemia.

Patient  Sex  Age  (years)  Previous  Dx  of  DM  Glycaemia  (mg/dL)  Glyc.  Hb (%)  Affected  side  Neuroimaging  (CT
and/or  MRI)

1  Woman  64  Yes  417  16.5  Left  Putamen  and  right
globus  pallidus

2 Woman  68  No  392  13.8  Left  Putamen  and  right
globus  pallidus

3 Woman  85  Yes  939  15.7  Bilateral  Putamen  and  both
globi  pallidi

4 Man  88  No  196  16.1  Left  Bilateral  putamen

CT: computed tomography; DM: diabetes mellitus; Dx:  diagnosis; Glyc. Hb: glycated haemoglobin; MRI: magnetic resonance imaging.

Figure  1  (A)  Brain  CT  revealing  hyperdensity  of  the  right  basal  ganglia.  (B)  T1-weighted  brain  MRI  sequence  showing  hyperintensity
of the  right  basal  ganglia.

in  the  inpatients  ward;  the  brain  CT scan  revealed  (uni-  or
bilateral)  basal  ganglia  hyperdensities  that  corresponded  to
hyperintensities  on the  T1-weighted  MRI  sequence,  with  no
alterations  in  the  T2-weighted  sequence  (Fig.  1). We  started
symptomatic  treatment  in all  4 cases  (tetrabenazine  plus
benzodiazepine  and/or  haloperidol  in patients  2,  3,  and
4)  and  adjusted  or  started  anti-diabetic  treatment  (insulin
and/or  oral  anti-diabetic  drugs),  which  clearly  improved
symptoms.  At  discharge,  choreic  movements  had disap-
peared  in  3 patients  and were  less  intense  and frequent  in
the  remaining  patient  (patient  1).

According  to  the literature,  and as  in  the cases  described,
chorea  or  ballism  secondary  to  hyperosmolar  non-ketotic
hyperglycaemia  mainly  affects  women  aged  between  60
and  80  years.2 It usually  manifests  in patients  diagnosed
with  type  2  diabetes  mellitus  with  poor  glycaemic  control,
although  it has  also  been described  in  cases of  type  1
diabetes  mellitus  and diabetes  onset,  as  in  cases  2 and  4.3

Diagnosis  is  based  on  laboratory  and  neuroimaging  data  and
on  a  temporal  association  between  treatment  onset  and
clinical  improvement.  The  pathophysiological  mechanism
remains  unknown.  The  most  widely  accepted  theory  today
is  that  the  state  of anoxia  generated  by  hyperglycaemia
activates  other  pathways  for  obtaining  energy  by  decreasing

GABA  and acetylcholine  concentration.4 This  would  not  be
case  with  ketotic  decompensations  since  acetoacetic  acid
represents  a  means  for  obtaining  GABA. However,  this  theory
does not  explain  all  the cases  described  to  date,  since  the
condition  has been  observed  in patients  with  ketotic  hyper-
glycaemia  or  even  hypoglycaemia.  Thus,  other  hypotheses
on  the  pathogenesis  of  chorea  have  emerged,  including
dopamine  hypersensitivity  (predominantly  in women)  and
vascular  insufficiency  secondary  to  hyperglycaemia.5—7

In short, although  this is  an infrequent  condition,  it is
important  to  consider  hyperglycaemia  as  a  possible  cause
of  chorea,  since  early  management  is  essential  to  symptom
resolution.
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Controlled clinical trials and
efficacy:  report of a
neurosurgical study�

Estudios clínicos controlados y eficacia: a
propósito de una  investigación  en neurocirugía

Dear  Editor:

I  was  particularly  interested  by a recent  article  published  in
your  journal,  on  the  ‘‘efficacy’’  and  safety  of microsurgical
treatment  of trigeminal  neuralgia.1 Without  discrediting  the
valuable  results  reported,  the  article  opens  a debate  on  the
importance  of  proper  reporting  of  research  by  the  type of
results  obtained.  Talking  about  efficacy  in a  retrospective,
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Figure  1  Clinical  trials  in neurology  and  neurosurgery  published  on MEDLINE  over  the  past  20  years.

� Please cite this article as: Aguirre Quispe W.  Estudios clínicos controlados y eficacia: a propósito de una investigación en
neurocirugía. Neurología. 2020;35:136—137.

observational  study  using  data  from  medical  histories  and
comparing  different  age groups  is  certainly  the result  of  poor
comprehension  and  interpretation  of  methodological  rigour,
a  pillar of  clinical  research,  which  enables  us to  distinguish
between  different  types  of  research according  to  their  valid-
ity.  It is  widely  known  that  the efficacy  of  an intervention
is  assessed  with  clinical  studies  conducted  in  ‘‘controlled
conditions,’’  whereas  the effectiveness  of  an intervention
is  shown  in  observational  studies  in  ‘‘real  conditions,’’2—4 as
in  the  mentioned  study.

In  the  field  of  neurosurgery,  there  has  been  a  consider-
able  decrease  in the use  of  rigorous  analytical  designs  to
assess  the efficacy  of  an intervention,  as  used  in controlled
clinical  trials;  the  trend over  the past  20  years  shows  that
there  has  not  been  a  proportional  increase  in the disciplines
of  neurology  and neurosurgery,  as  is  clear  from  the  statisti-
cal  figures  obtained  from  studies  included  on  the  MEDLINE
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