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LETTER TO THE  EDITOR

An induction test employing
nonphysiologic manoeuvres for
the  diagnosis of a functional
movement disorder�

Prueba de  inducción  con  maniobra  no
fisiológica para el diagnóstico en un  caso de
trastorno de  movimiento de origen funcional

Dear Editor;

Functional  movement  disorders  (FMD)  are  challenging  to
diagnose  and  constitute  a  frequent  cause  of neurological
disability.1—3 Diagnosis  requires  numerous  specialists  and
considerable  healthcare  resources,  which  results  in consid-
erable  diagnostic  delays  and distress  for patients.4 In  the
case  of  psychogenic  non-epileptic  seizures,  early  diagnosis
assists  in  treatment  and improves  prognosis.5,6

We  present  the  case  of a  67-year-old  woman  with  his-
tory  of  poliomyelitis,  which  resulted  in paresis  of  the right
lower  limb  and severe  osteoporosis,  leading  to  multiple  bone
fractures.  A  year  previously,  she  was  diagnosed  with  chronic
kidney  disease  secondary  to  Goodpasture  syndrome.  She  was
started  on  haemodialysis;  a humero-axillary  arteriovenous
fistula  was  created  in the  right  arm  for  that  purpose.  In
the  months  following  surgery,  the patient  was  admitted  to
hospital  due  to  haematoma  and  bleeding  in the  right  arm.
Five  months  after  the  intervention,  she  presented  pain  in
the  right  elbow,  radiating  to  the  hand  and  associated  with
impaired  movement;  symptoms  presented  exclusively  dur-
ing  dialysis.  A Doppler  ultrasound  ruled  out  ischaemic  steal
syndrome.  The  pain  resolved  several  days  later,  and  the
patient  started  to present  tonic  contractions  of the right
forearm  and  hand,  starting  several  seconds  after the dial-
ysis  machine  was  switched  on  and  appearing  only  during
haemodialysis.  Electrolyte  levels  (Na+,  K+,  Cl−,  Ca2+,  and
Mg2+) were  within  normal  ranges.  A neurophysiological  study
of  peripheral  nerves  was  performed  during dialysis.  A  phys-
ical  examination  performed  during the  procedure  revealed
normal  colouration,  hypoaesthesia  with  no  defined  distribu-
tion,  rigidity,  and contraction  of  hand  and  forearm  muscles,
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with  no  associated  pain  or  emotional  component.  Opposition
movement  was  observed  when trying to  open  the hand;  mus-
cle  tone  fluctuated  with  distraction  movements,  and wrist
flexion  was  slow  and  discontinuous.  As  these  results  are  sug-
gestive  of FMD,3 we  decided  to  suspend  haemodyalisis  and
perform  an induction  test  combined  with  a neurophysio-
logical  study  with  surface  electromyography  (EMG)  (Elite®,
Cadwell  Industries,  Inc.; Kennewick,  USA).7

For the induction  test,  2  contact  electrodes  were  placed
on  the  ipsilateral  supraclavicular  region,  and  the  patient
was  informed  that she  would  receive  electric  stimulation.
We  administered  trains  of continuous  monophasic  pulses  at
30  Hz  for  100  �s, increasing  the intensity  to  5 mA. After  sev-
eral  seconds,  the patient  presented  an episode  of  similar
characteristics  to  those  described  previously;  the  EMG  study
revealed  irregular,  non-specific  changes  in  muscle  tone  with
distraction  movements.  The  episode  resolved  several  sec-
onds  after  electric  stimulation  was  stopped.

Haemodialysis  was  resumed  (Fig.  1),  and  EMG  continued
for  120 minutes;  the patient  presented  another  episode.  The
recording  showed  no  sustained  increase  in  muscle  tone  of
over  a  minute,  and revealed  fatigability:  during  the last
60  minutes,  muscle  activity  was  mostly  normal,  with  short-
lasting  increases  in  muscle  tone,  particularly  in  the  flexors
of  the  forearm  and  in  muscles  of  the hand  (Fig.  2).

The  patient  was  referred  to  the psychiatry  department
with  a diagnosis  of  FMD.  The  patient  received  5  sessions  of
psychotherapy,  where  she  was  informed  about  her  diagnosis
and  the psychological  mechanisms  contributing  to  the  patho-
genesis  of  FMD  were  identified.8 She  was  taught  a  series
of  stress-coping  strategies  and  relaxation  techniques.  Psy-
chotherapy  achieved  complete  remission  of  the FMD,  and
the patient  recovered  her  functional  status  and  subjective
quality  of  life.

Diagnosis  of  FMDs is  based  on  the presence  of  clinically
inconsistent  findings  during  the  physical  examination.3 In
any  case,  diagnosis  is  often  challenging,  with  a risk  of  inter-
rater  variability.3,9 The  diagnostic  criteria  for functional
tremor  and  myoclonus  have  been established,  and diagno-
sis  of  these  entities  should be based  on  neurophysiological
findings.10 Dystonia  is  the most  challenging  FMD  to  diagnose.
Neurophysiological  studies  are  useful since  they  provide
objective  results.11,12 In  the  case  of  dystonia,  however,  they
are  difficult  to  perform  since  the  patient  is  not  relaxed,  and
only  surface  EMG  can  be performed.1 Induction  tests  for  psy-
chogenic  non-epileptic  seizures  have 30%  sensitivity  and  up
to  90%  specificity.13 In  our  patient,  the  ability  to  trigger an
episode  with  an induction  test  and  the results  of  the physi-
cal  examination  and  neurophysiological  study  enabled  early

https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2019.03.010&domain=pdf


580  LETTER  TO  THE  EDITOR

BA C

0 s

BICEPS

TRICEPS

ED

FDP

APB

ADM

5 s

30 s

45 s

Figure  1  Neurophysiological  study.  A)  Location  of  adhesive  electrodes  on the  biceps,  triceps,  extensor  digitorum,  flexor  digitorum,

thenar eminence,  and  abductor  digiti  minimi  muscles  of  the  right  arm.  B)  Sequence  of  clinical  manifestations  during  the  induction

test. C)  Sequence  of  clinical  manifestations  during  haemodialysis.  The  numbers  indicate  the  time  elapsed  (seconds)  since  onset  of

the induction  test/haemodialysis.  ADM:  abductor  digiti  minimi;  APB:  abductor  pollicis  brevis;  ED:  extensor  digitorum;  FDP:  flexor

digitorum profundus.
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Figure  2  EMG  during  haemodialysis.  The  EMG  recording

revealed  an  irregular,  discontinuous  pattern  of  muscle  activity.

ADM: abductor  digiti  minimi;  APB:  abductor  pollicis  brevis;  ED:

extensor  digitorum;  FDP:  flexor  digitorum  profundus.

diagnosis  of  FMD,  which  is  associated  with  better  prognosis
as  it  enables  early  psychological  treatment.14,15
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Mild encephalitis/encephalopathy
with reversible splenial lesion:
a  little-known entity with
favourable prognosis�

Encefalopatía con  lesión  reversible del cuerpo
calloso:  una  entidad  poco conocida con
pronóstico favorable

Dear Editor;

Mild  encephalitis/encephalopathy  with  reversible  splenial
lesion  (MERS)  is  a  clinical-radiological  entity1 charac-
terised  by  symptoms  of encephalopathy,  which  may  be
mild  or  severe,  associated  with  decreased  level  of  con-
sciousness,  irritability,  delirium,  language  alterations,  and
occasionally  seizures  and fever.  T2-weighted  and  FLAIR  MRI
sequences  show  hyperintensities  without  contrast  enhance-
ment  in  the  centre of  the  corpus  callosum,  which  resolve
completely.2 Many  cases  of MERS  have  been  described  in
children;  however,  the  condition  is much  less  frequent
among  adults.3 Its  prevalence  in radiological  series  is  3%.
The  broad  clinical  spectrum  of  MERS  makes  differential  diag-
nosis  difficult.4,5 The  aetiology  of  the  syndrome  includes
metabolic  alterations,  toxicity,  viral  or  bacterial  infection,
and  drug  withdrawal.  The  exact  pathophysiological  mecha-
nisms  and  the  reason  for  the preferential  involvement  of  the
corpus  callosum  are unknown.  In  most  cases,  the  clinical-

� Please cite this article as: Gómez Iglesias P, López Valdés E, Vega

Bayoll M, Gómez Ruíz MN. Encefalopatía con lesión reversible del

cuerpo calloso: una entidad poco conocida con pronóstico favor-

able. Neurología. 2020;35:581—583.

radiological  course  of  the disease  is  self-limited,  with  lesions
resolving  spontaneously,  and  prognosis  is  favourable;  how-
ever,  cases with  poor outcomes  have  also  been  reported.
We  present  a case  of adult-onset  MERS  to  help  expand  our
knowledge  of  this rare  entity.

Our  patient  was  a  33-year-old  man from  Croatia  with
schizophrenia  and  drug and  alcohol  addiction;  he was
enrolled  in  a  drug rehabilitation  programme  and receiv-
ing  olanzapine.  He  was  evaluated  due  to  an episode  of
aggressiveness  in a public  space.  The  previous  week  he
had  disappeared  from  the rehabilitation  centre;  no  wit-
nesses  were  available  who  could  give  information  on  what
had  happened  after  his disappearance.  Upon  arrival  at the
emergency  department,  the patient  presented  fever  (39 ◦C),
confusion,  and disorientation,  with  episodes  of marked  psy-
chomotor  agitation.  The  neurological  examination  detected
no  focal  signs.  A  chest  radiography  and urine  analysis  yielded
no  abnormal  findings.  Urine  toxicology  test  results  were
negative.  A blood  analysis  revealed  high  levels  of  crea-
tine  phosphokinase  (9353),  creatinine,  and urea,  with  no
other  relevant  findings.  The  results  from  a CSF  analysis
were  normal.  EEG  and  video-EEG  showed  no  epileptiform
activity.  An  emergency  brain  CT  scan  revealed  no  alter-
ations.  Empirical  treatment  was  started  with  aciclovir.  A
brain  MRI  scan  performed  at 24  hours  revealed  an  oval-
shaped  focal  lesion  in  the splenium  of the corpus  callosum,
on  the midline,  measuring  12  mm  in diameter;  the lesion
was  hyperintense  on  T2-weighted  FLAIR  sequences,  and
showed  restricted  diffusion  and  no  contrast  uptake  (Fig.  1).
Aciclovir  was  withdrawn,  but  support  measures  (fluid  ther-
apy,  neuroleptics)  were  maintained.  A complete  screening
study  testing  for  autoimmune  diseases,  tumour  markers,  and
antineuronal  antibodies,  and  serology  tests  for  neurotropic
viruses  in the  blood  and  CSF,  yielded  negative  results.  Our
patient’s  level of  consciousness  progressively  improved;  his
health  status  returned  to  baseline  and  he  presented  no fur-
ther  episodes  of  agitation  and  delirium.  A  follow-up  brain
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