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Description
A 67-year-old man with a medical history of 
pancreatoduodenectomy (Whipple procedure) 
in September 2015 due to a pancreatic cancer 
was admitted to our department of neurology 
1 year later with a progressively disturbed gait. 
He reported weakness and numbness of both legs. 
Clinical examination revealed a spastic sensomo-
toric tetraparesis with ataxia and bladder dysfunc-
tion. MRI showed longitudinal myelopathy exactly 
limited to the posterior tracts (fasciculus gracilis 
and fasciculus cuneatus) indicating a metabolic 
origin (subacute combined degeneration of the 
spinal cord; figure 1A,B).

Consistently and according to the medical 
history of the Whipple procedure, a moderate 
vitamin B12 deficiency (274 ng/L, reference 
value 210–910 ng/L) was detected with respec-
tive decrease in holotranscobalamin (18 pmol/L, 
reference value >50 pmol/L) and increase in 
methylmalonic acid (99.9 ng/mL, reference value 
9–32 ng/mL). A mild anaemia was detected with 
a haemoglobin level of 12.5 g/dL. Parenteral 
vitamin B12 substitution was initiated, normalising 
the laboratory data.

Unexpectedly, the clinical state deteriorated 
rapidly within few weeks. This clinical observa-
tion was confirmed by MRI showing progressive 
myelopathy still limited to the posterior tracts but 
longitudinally extending from the dens tip to the 
inferior cervical cord (figure 1C). Brain MRI was 
normal. Further investigation revealed a severe 
copper deficiency probably due to the previous 
upper gastrointestinal surgery (serum copper level 
0.3 µg/mL, reference value 0.7–1.5 µg/mL). The 
caeruloplasmin level was accordingly decreased 
(7 mg/dL, reference value 20–60 mg/dL). The 
patient has been using a zinc-containing denture 
adhesive in a dosage of at least 50 mg weekly 

for 10 years. The serum zinc level was elevated 
(23.7 µmol/L, reference value 11.1–19.5 µmol/L). 
The copper deficiency may also be induced by the 
use of denture cream.1 Furthermore, there was a 
drug history of high-dose proton pump inhibitors 
over 2 years.2 Other potential causes of copper 
deficiency such as Wilson’s disease, alcoholism or 
Menkes disease were excluded.

Motor electroneurography was normal. However, 
a severe sensory polyneuropathy was detected; elec-
tromyography could not be done because of lack of 
cooperation. The somatosensory-evoked potentials 
were significantly delayed both in arms and legs; 
under vitamin B12 and copper substitution therapy 
they improved.

Although under substitution the myelopathy 
remained stable in MRI, the patient subsequently 
lost the ability to walk. A third look did not show 
other reasons for the deterioration.

The precise pathophysiology of copper defi-
ciency-induced myelopathy is unclear. It has been 
hypothesised that oxidative damage as a result of 
diminished superoxide dismutase activity leads 
to demyelination and axonal degeneration in the 
central nervous system.3
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Figure 1 (A) Axial T2-weighted and (B) sagittal 
short T1 inversion recovery (STIR) MRI of the cervical 
spine showing longitudinal myelopathy exactly limited 
to the posterior tracts (fasciculus gracilis and fasciculus 
cuneatus, arrows). (C) Sagittal STIR MRI of the cervical 
spine 4 months later.

Learning points

 ► Common cause of posterior tract myelopathy is 
subacute combined degeneration of the spinal 
cord induced by vitamin B12 deficiency.

 ► Occasionally, copper deficiency can also cause 
posterior tract myelopathy.

 ► Upper gastrointestinal surgery can be 
responsible for both deficiencies.

 ► Zinc-containing denture adhesives or high-dose 
proton pump inhibitor intake can cause copper 
deficiency.

 ► Both vitamin B12 deficiency and copper 
deficiency can be treated by respective 
substitutions.
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