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Figure  1  Left:  cervical  MRI  scan,  sagittal  plane,  T2-weighted  sequence.  Hyperintensity  in the  spinal  cord.  Right:  brain  MRI  scan,

axial plane,  T2-weighted  sequence.  Multiple  round  hyperintense  lesions  in  the  cerebellum.

completely  restored;  the  patient  was  left with  decreased
tactile  sensitivity  in the  right  arm  (up  to  the elbow)  and
decreased  vibration  sense  in the legs  and  right  hand.  Follow-
up blood  tests  revealed  that  anaemia  had  resolved  and
copper  levels  were within  the normal  range.  Neuroimag-
ing  revealed  small,  nearly  imperceptible,  foci  of  myelopathy
in  the  cervical  spinal  cord, with  slight  contrast  uptake  and
focal  atrophy,  in addition  to  small,  non-specific  hyperinten-
sities  in  the  cerebellum  on  T2-weighted  sequences,  with  no
associated  contrast  uptake  or  oedema.6

Determining  the aetiology  of  LETM  requires  a  com-
bination  of  several  tests. Although  the  presence  and
characteristics  of  certain  radiological  findings  may  guide
diagnosis  (multiple  small  spinal cord  lesions  are indica-
tive  of  systemic  lupus  erythematosus  or  multiple  sclerosis,
whereas  extensive  lesions  at multiple  levels  suggest  vas-
culitis),  no  specific  characteristics  for  each  condition  have
been  defined.  Likewise,  the  aetiology  cannot  be  determined
based on  the  symptoms.  Differential  diagnosis  therefore
requires  a  thorough  analysis  including  a biochemical  study,
a  complete  blood  count,  serological  tests,  autoimmunity
tests  (ANA,  ANCA,  TPO  antibodies,  complement,  ENA,  NMO-
IgG),  and  a  nutritional  study  (copper,  vitamin  B12, folic
acid).  Tumour  screening  tests  and an FDG-PET  scan  should
be  performed  when  there  is  suspicion  of  a  paraneoplastic
origin.4,7—9

Although  the exact role  of  copper  deficiency  in  acute
myelopathy  is  yet  to  be  determined,  copper  is  known
to  be  essential  to  the  proper  functioning  of  the ner-
vous  system.  The  mineral  is  present  throughout  the
brain,  particularly  in  the basal  ganglia,  hippocampus,  and
cerebellum.  The  central  nervous  system  contains  several
copper-dependent  enzymes:  tyrosinase,  peptidylglycine
alpha-amidating  monooxygenase,  copper/zinc  superoxide

dismutase,  ceruloplasmine,  hephaestin,  dopamine  beta-
hydroxylase,  and  cytochrome  c  oxidase.5,10 Copper defi-
ciency  has  an estimated  prevalence  of  23%11 and  is
associated  with  haematological  alterations  in 78%  of  cases
(68% present  anaemia  and 50%  leukopaenia),  brain  and
spinal  cord  MRI  alterations  in 47%  of  cases,  and  neuro-
logical  alterations  in 48%12;  these  neurological  alterations
include myelopathy  associated  with  symptoms  of  subacute
combined  degeneration.  Although  the  literature  includes
some  cases  of  patients  with  similar  CSF  results  to  our
own  (pleocytosis  and  presence  of  oligoclonal  bands),  most
patients  show  normal  CSF  results  (copper  deficiency  of
paraneoplastic  origin  may  be associated  with  elevated
protein  levels  and  mild  pleocytosis).  The  inflammation
secondary  to  neurodegeneration  (with  demyelination  prob-
ably  secondary  to  copper  deficiency)  that  occurs  during
this  condition  may  be responsible  for  these  alterations.
Up  to  47%  of  the  patients  have a history  of  gastroin-
testinal  surgery,  whereas  the  cause  is  unknown  in  20%
of  cases.13 Other  more  prevalent  conditions,  such  as
myelopathy  secondary  to  vitamin  B12 deficiency  or  to
varicella-zoster  virus  infection,  may  present  with  similar
symptoms,  which  adds  to  the  complexity  of  diagnosing  this
condition  (Table  1).

We  may  conclude  that  LETM  due  to  copper  defi-
ciency  is  a  rare  entity  whose  clinical  and radiological
features  make  it indistinguishable  from  other  more  preva-
lent  conditions,  such  as  combined  spinal  cord  degeneration
secondary  to  vitamin  B12 deficiency.  The  co-occurrence  of
these  2  conditions,  especially  in  patients  with  no  history
of  gastrectomy  and in whom  malabsorption  syndrome  is
not  suspected,  delays  the onset of  copper  replacement
therapy,  resulting  in potentially  irreversible  neurological
sequelae.
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Table  1  Differential  diagnosis  of  acquired,  non-compressive  myelopathies  and  the diagnostic  process  followed.

Tests  Results

Nutritional  aetiology:

Inhalation  of  nitrous  oxide

Copper  deficiency

Vitamin  B12 deficiency

Infectious  aetiology:  Brucella, syphilis,

Lyme  disease,  HIV,  HBV,  HCV,

Epstein-Barr  virus,  HTLV-I,  herpes

simplex  virus,  varicella-zoster  virus,

etc.

Immunological/inflammatory

aetiology:

Sarcoidosis

Demyelinating  diseases:  multiple

sclerosis,  transverse  myelitis,  acute

disseminated  encephalomyelitis,

neuromyelitis  optica

Sjögren  syndrome

Behçet disease

Vasculitis

Vascular  aetiology:

Venous  hypertensive  myelopathy

Dural  arteriovenous  fistula

Syringomyelia

Biochemical  study  and  complete  blood

count

Serological  tests

Autoimmune  tests  (TPO  antibodies,

NMO-IgG,  ANA,  ANCA,  ENA,

complement)

Lumbar  puncture

Brain  and  spinal  cord  MRI

Blood  test:

Normocytic  normochromic  anaemia

(haemoglobin:  8.1  g/dL)

Total copper  46.9  �g/dL,

ceruloplasmin  15.10  mg/dL,  normal

24-h urine  copper

No  signs  of  infection  or  tumour.

Negative  results  from  serological  tests

Normal  levels  of  vitamin  B12,  folic

acid,  zinc,  and  vitamins  A,  D,  and  E

ANA 1:80,  speckled;  ANCA  1:20;  TPO

antibodies  79  IU/mL.  Results  for  the

remaining  antibodies  were  normal

CSF analysis: 17  cells/mm3;  glucose

level  40  g/dL;  protein  level  60  g/L;

presence  of  oligoclonal  bands.  Culture:

negative.  Cytology:  moderate

lymphocytosis

Brain  and  spinal  cord  MRI: diffuse

involvement  of  the  spinal  cord

(predominantly  cervical  segment),

both  cerebellar  hemispheres,  the

right  middle  cerebellar  peduncle,  and

the white  matter  in the  periauricular

area  and  globus  pallidus  bilaterally

Gastroscopy

Chest CT

EMG

Doppler  ultrasound  (transcranial,

supra-aortic  trunks)

No  significant  alterations

ANA: antinuclear antibodies; ANCA: anti-neutrophil cytoplasmic antibodies; CSF: cerebrospinal fluid; CT: computed tomography; EMG:
electromyography; ENA: extractable nuclear antigens; HBV: hepatitis B virus; HCV: hepatitis C virus; HIV: human immunodeficiency virus;
HTLV-1: human T-lymphotropic virus type 1; MRI: magnetic resonance imaging; NMO-IgG: aquaporin-4 antibodies; TPO: thyroperoxidase
antibodies.
Abnormal findings are shown in  bold.
Taken from Kitley et  al.1 and Eckstein et al.2
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©  2017 Sociedad Española  de Neurología. Published by Elsevier
España, S.L.U. This is  an open access article under the CC
BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0060
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
http://refhub.elsevier.com/S2173-5808(18)30025-7/sbref0065
mailto:sarai.urtiaga@salud.madrid.org
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Myelopathy secondary to copper deficiency: The great imitator
	References
	Intravenous fibrinolysis for acute ischaemic stroke associated with left atrial myxoma: A case report
	References
	Malignant behaviour of a benign spinal tumour: An extremely rare presentation
	Acknowledgements

	References
	Rapidly progressing cerebellar ataxia associated with anti-GAD antibodies
	References
	Comments on the review article Cerebral radiation necrosis: Diagnostic challenge and clinical management»
	References
	Clinical and magnetic resonance imaging abnormalities of the tongue in patients with amyotrophic lateral sclerosis
	Authors contribution

	References
	Myelopathy secondary to copper deficiency: The great imitator
	References

