
LETTERS  TO  THE  EDITOR  337

11. Linares-Palomino JP,  Ros-Díez E. Pseudooclusión carotídea.

Angiologia. 2004;56 Suppl. 1:S289—303.

12. Fürst G, Saleh A, Wenserski F, Malms J, Cohnen M,  Aulich A, et  al.

Reliability and validity of noninvasive atheromatous pseudoc-

clusion of the internal carotid artery. Stroke. 1999;30:1444—9.

I.  Iniesta a,b,∗,  A. Lamballe c, M.  Rodríguez a,b,  J.  Duignan a,
S.  Zamand,  I.  Watsonb,  P.  Cariga a,b,  A.  Ranta a,b

a Neurology  Department,  Palmerston  North  Hospital,

Palmerston  North,  New  Zealand
b Stroke  Unit,  Palmerston  North  Hospital,  Palmerston

North,  New  Zealand

c Radiology  Department,  Palmerston  North  Hospital,

Palmerston  North,  New  Zealand
d Internal  Medicine  Department,  Palmerston  North

Hospital,  Palmerston  North,  New  Zealand

∗ Corresponding  author.
E-mail  addresses:  iniesta.ivan@gmail.com,
Ivan.Iniesta@midcentraldhb.govt.nz  (I. Iniesta).
2173-5808/
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Progressive multifocal
leukoencephalopathy in an
immunocompetent patient�

Leucoencefalopatía multifocal progresiva en
un paciente inmunocompetente

Dear Editor,

Progressive  multifocal  leukoencephalopathy  (PML)  is  a
condition  caused  by  reactivation  of  the JC  virus  (JCV)
in severely  immunodeficient  patients,  for  example,  HIV-
infected  patients  or  patients  treated  with  immunosuppress-
ants.  It affects  oligodendrocytes  in the  central  nervous
system,  causing  such  neurological  symptoms  as  epilep-
tic  seizures,  behaviour  disorders,  motor  impairment,  and
ataxia.  Symptoms  are progressive.  Typical  neuroimaging
findings  include  multifocal  lesions  in  subcortical  areas,  nor-
mally  with  no  mass  effect  or  contrast  uptake.

Diagnosis  is  based  on  clinical  or  radiological  suspicion  of
the  disease  combined  with  detection  of  JCV  DNA in CSF by
PCR  testing.  Definitive  diagnosis  is  reached  when  JCV DNA
or  viral  proteins  are  detected  in brain  tissues.  Treatment  of
immunodeficient  patients  with  PML  aims  to  restore  immune
system  function  by  either  administering  antiretroviral  treat-
ment  or  discontinuing  immunosuppressive  drugs.

However,  PML  may  also  affect  immunocompetent  individ-
uals.

We  present  the case  of  a  72-year-old  man  with  no  rele-
vant  medical  history  who  visited  the  emergency  department
due  to  progressive  gait  impairment  and  a  5-month  history  of
visual  field  alterations.

The  physical  examination  revealed  left-sided  visual
extinction  and  moderate  weakness  of  the left lower  limb.
Neuropsychological  tests  confirmed  visual  extinction  and
revealed  dyslexia,  acalculia,  and dysgraphia.

An  MRI scan  revealed  hyperintensities  in the right
parieto-occipital  area  as  well  as  in  the subcortical  area  in
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T2/FLAIR  sequences;  no  contrast  uptake  or  mass effect  were
seen.  The  area  appeared  bright  in diffusion-weighted  images
and  no  ADC  restriction  was  observed.  A spectroscopy  study
displayed  a  slight  increase  in  the Cho/NAA  ratio  and pres-
ence  of  lipids  and  lactate.

All  these  findings  suggested  an  infectious  or  inflamma-
tory  aetiology,  with  neoplasia  being  less  likely.  A thorough
blood  analysis  revealed  normal results  for vitamins,  thyroid
hormones,  and tumour  markers,  and  no  HIV  infection.  The
results  of a white  blood  cell  count  and peripheral  blood
smear  also  yielded  normal  results.  A thoracic-abdominal  CT
scan  revealed  no  signs  of  neoplasia.

As  the patient  remained  stable  and MRI  findings  were
non-specific,  we  scheduled  an additional  MRI scan  to  be
performed  a  few weeks  later.  However,  2 weeks  after  dis-
charge,  the  patient  returned  to  the  emergency  department
due  to  clinical  deterioration,  left hemiparesis,  and  apha-
sia.  An  additional  MRI  scan  revealed  that  the  affected
area  had  increased  and  now  extended  to  the  cortical
area  and  corpus  callosum  (Fig.  1).  In  light  of  a suspected
inflammatory  or  infectious  process,  we  decided  to  per-
form  a  lumbar  puncture.  The  CSF  analysis  revealed  slightly
increased  protein  levels  (62.2  mg/dL;  5 leukocytes/mm3,
110  erythrocytes/mm3, glucose  72  mg/dL),  and  no  oligo-
clonal  bands.

Since  both  symptoms  and  the lesion  were  progressing
rapidly,  we  decided to  conduct  a  brain  biopsy,  which
revealed  atypical  nuclear  inclusions  in astrocytes,  with
proliferation  and  accumulation  of  foamy  macrophages.  An
immunohistochemical  study  showed  p53  overexpression  and
increased  expression  of  SV40  (polyomavirus  large T  antigen)
in  astrocytes,  as  well  as  viral  inclusions  displayed  by  elec-
tron  microscopy  (Fig.  2).  These  findings  were  compatible
with  definitive  diagnosis  of  PML.  The  PCR  study  of JCV in
CSF yielded  50  536  copies/mL.

Our  patient  died  a  month  after  diagnosis  due  to  disease
progression.

PML is  extremely  rare  in immunocompetent  patients.
Only  7  cases  have  been  described  to  date;  of  these,  only
4  were  confirmed  histologically.1—6 In  some  of these  cases,
it  was  unclear  whether  immune  system  imbalances  were
present.  For example,  one patient  had low  levels  of  IgA,
CD8,  and  natural  killer  cells;  another  patient  had  a hepatitis
B  infection;  and  another  patient  had type  2  diabetes  mellitus
and low levels  of  IgG  and  IgM,  and had  not  been  tested  for
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Figure  1  Diffusion-weighted  sequences,  coronal  and  axial

FLAIR  sequences,  and  gadolinium-enhanced  T1-weighted

sequences.  Timeline  of  our patient’s  MR  images.  The  lesion

was initially  located  in the  right  parieto-occipital  area;  it  was

hyperintense  on  T2/FLAIR  sequences,  it  displayed  no  contrast

uptake or  mass  effect,  and  was  bright  on diffusion-weighted

images.  In about  a  month,  the  lesion  progressed  from  focal  to

multifocal,  affecting  the  corpus  callosum  and cortex.

HIV.  Of  these,  only 2  had favourable  outcomes:  the patient
with  diabetes  mellitus  and  the  one with  low  levels  of IgA.

We  present  a  case  of  histopathologically  confirmed  PML
with  no  underlying  neoplastic  or  immunological  causes,  and
no  history  of  other  treatments,  which  presented  atypically
on  MR  images.  This  supports  the idea  that PML  should  be
included  in  the differential  diagnosis  of rapidly  progressing
white  matter  lesions,  even  in  immunocompetent  patients
displaying  lesions  that  are initially  focal  and  affecting  corti-
cal  areas.

Figure  2  Electron  microscopy  images.  (A)  Astrocytic  nucleus

with abundant  viral  particles  in  the  nucleoplasm  (asterisk).  (B)

Close-up  of  the  previous  image  showing  2 inclusions  containing

viral capsids  (asterisk).
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Hyperammonemic
encephalopathy associated with
multiple myeloma�

Encefalopatía hiperamoniémica  en relación
con mieloma múltiple

Dear  Editor,

Diffuse  encephalopathy  is  a  common  reason  for  in-hospital
consultations  with  the  neurology  department.  The  aetiol-
ogy  and  level  of severity  vary  greatly  from  case  to  case;  an
accurate  diagnosis  and  appropriate  treatment  are therefore
essential.1

Hyperammonaemia  may  cause  encephalopathy  in hospi-
tal  settings.  It  is  associated  with  a  wide  range  of  symptoms,
one  of  the  most  frequent  being  liver  failure  secondary  to  cir-
rhosis.  Non-hepatic  causes  of  hyperammonaemia  in  adults
include  use  of  such  drugs  as valproic  acid  or  chemother-
apy  agents,  infection  by  urease-producing  pathogens,  a
recent  history  of  surgery  (ureterosigmoidoscopy,  bariatric
surgery),  presence  of  a portacaval  shunt,  high  parenteral
protein  intake,  and  inborn  errors  of  metabolism  (ornithine
transcarbamylase  or  carbamoyl  phosphate  synthetase  I
deficiency).2,3

In  patients  with  multiple  myeloma,  encephalopathy  is
frequently  caused  by  high  urea  levels  in blood,  hyper-
calcaemia,  and hyperviscosity.  Encephalopathy  due  to
hyperammonaemia  is  extremely  rare;  it is  associated  with
high  mortality  and requires  a high  level  of  suspicion  and  early
treatment.4,5

We  describe  the case  of  a 82-year-old  woman  with
advanced  multiple  myeloma  associated  with  a  2-year-history
of  hypergammaglobulinaemia  (IgG-lambda).  She  was  in

� Please cite this article as: López-Blanco R, de Fuenmayor-

Fernández de la Hoz CP, González de la Aleja J, Martínez-Sánchez

P, Ruiz-Morales J. Encefalopatía hiperamoniémica en relación con

mieloma múltiple. Neurología. 2017;32:339—341.

her  fifth  cycle  of  chemotherapy  with  lenalidomide  and
dexamethasone;  first-line  treatment  with  melphalan,  pred-
nisone,  and  bortezomib  had  failed.  Our  patient  presented  a
month-and-a-half  long  history  of  irritability,  disorientation,
decreased  appetite,  and  drowsiness,  and  she  was  therefore
admitted  to  the haematology  department.  She was  assessed
in  the neurology  department  due  to  stupor;  she  displayed  no
associated  focal neurological  signs,  fever,  or  other  relevant
findings.  The  results  of  the liver  and  coagulation  profiles  and
the  levels  of  creatinine,  urea,  calcium,  and total  proteins
were  normal.  Our  patient  had  normocytic  normochromic
anaemia.  Results  from  the brain  CT  scan  were  normal.  An
emergency  EEG  revealed  generalised,  non-reactive  slow-
ing  of  background  activity  with  generalised  sharp  triphasic
waves  in the entire  EEG  trace  (Fig.  1).  In  view  of  these
EEG  findings,  we  requested  an  ammonia  test  which  revealed
high  levels  of  ammonia  at 151  �mol/L (reference  values
11—51  �mol/L).  We  initiated  anti-encephalopathy  measures
but  new  lines  of chemotherapy  were not  authorised  by
the  patient’s  relatives.  Our  patient  died  a month after
diagnosis.

Ammonia,  a toxic  product  of protein  degradation,  is
incorporated  into  urea  in the  liver  and  excreted  by  the
kidneys.  As  ammonia  levels  increase,  it  passively  dif-
fuses  through  the blood-brain  barrier,  exerting  a  neurotoxic
effect.  It is  incorporated  into  astrocytes  to  form  glutamine,
which  results  in swollen  astrocytes,  cortical-subcortical
blood  flow  dysregulation,  and  cerebral  oedema  in  cases
of  acute  presentation.6—8 From  a clinical  viewpoint,  these
biological  changes  result  in  alterations  of  the  level of  con-
sciousness  of varying  degrees  of  severity.  EEG  results  usually
reveal  diffuse  slowing  of  brain  activity,  occasionally  accom-
panied  by  presence  of  triphasic  waves.  Triphasic  waves seem
to  be caused  by  abnormal  activity  of  the thalamo-cortical
circuits9,10;  however,  these  waves  are a  non-specific  finding
since  they  appear  in a variety  of  clinical  conditions.11 In  our
case,  presence  of  triphasic  waves  in  the context  of  diffuse
encephalopathy  led  us to  complete  a  metabolic  study,  which
revealed  high  ammonia  levels.

The pathophysiology  of hyperammonaemia  in multi-
ple  myeloma  is  unknown.  It  has  been  hypothesised  that
leukaemia  transformation  may  increase  the  likelihood  of
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