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Sensory peripheral neuropathy of vitamin B12 deficiency: 
A primary demyelinating disease? 
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Summary. In five patients with peripheral neuropathy due to 
vitamin B12 deficiency, electrodiagnostic studies demonstrated 
severe reduction in sensory nerve conduction velocities com- 
patible with a demyelinating disorder affecting sensory nerve 
fibres. It is suggested that in some patients lack of vitamin B12 
may cause primary sensory demyelinating neuropathy. 
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In~oducfion 

The pathogenetic mechanisms involved in nervous system 
damage induced by vitamin B12 deficiency are still unknown. 
It has been suggested that this compound is essential for 
methylation of myelin basic protein [9], which is a major con- 
stituent of central and peripheral myelin. Others have pro- 
posed disturbed myelin lipid metabolism as the underlying 
cause for the neurological dysfunction [5]. Pathological 
studies have shown that in the central nervous system (CNS), 
the disease effects mainly myelin sheaths with relative sparing 
of axons [1]. Very little is known about the nature of the 
peripheral nervous system (PNS) involvement. Examination 
of peripheral nerves from affected patients revealed degenera- 
tion of both axons and myelin sheaths [8]. Chronically vitamin 
B12-deficient primates display profound CNS demyelination 
with no clinical, physiological or histopathological evidence 
for PNS involvement [2]. 

Recently, we have encountered five patients who pre- 
sented with sensory peripheral neuropathy and severe sensory 
ataxia. All  had vitamin B12 deficiency and responded to re- 
placement therapy. Electrodiagnostic studies were suggestive 
of a demyelinating process affecting the sensory nerves. The 
following case, which is presented in detail, is representative. 

Case report 

A 49-year-old previously healthy male was hospitalized for 
evaluation of acroparaesthesias and gait disturbances of 6 
months' duration. During this period he noted numbness and 
"pins and needles" sensation in his legs that gradually as- 
cended up to his hips and eventually involved both hands. 
This was accompanied by progressive difficulties in walking. 
On examination the patient was found to be mentally intact. 
Motor power and tone were normal, but deep tendon reflexes 
were globally reduced and absent in the ankles. The plantar 
response was flexor bilaterally. Superficial sensation was re- 
duced in a glove and stocking distribution, and position and 
vibration sensations were diminished in the legs. Gait  ataxia 
of peripheral origin was noted. Relevant laboratory findings 
included anaemia with haemoglobin 9.5% and mean corpus- 
cular volume 128 ~tm 3. Lactic dehydrogenase was 600 units 
(normal 100-400), total serum vitamin B12 85 pg/ml (normal 
200-800) and blood folate 240 ng/ml (normal 120-350). A 
Schilling test demonstrated 3.2% excretion of radioactive vita- 
min B12 in a 24-h urine sample (normal over 8%). Upper  GI 
series and barium enema were normal. There was histamine 
fast achlorhydria, and antiparietal cell antibodies were present 
in the serum. The cerebrospinal fluid was normal and no 
oligoclonal immunoglobulins were found. Electrodiagnostic 
studies (Table 2) were compatible with a demyelinating sen- 
sory neuropathy. The patient was treated with parenteral  vita- 
min B12 (daily injection of 1000 I~g cyanocobalamin for 4 weeks, 
followed by injections of 1000 I~g each month) with marked 
clinical and haematological improvement. Within 5 months 
his paraesthesias disappeared and his gait returned to normal. 
The anaemia resolved completely. However, the patient has 
mild vibration and superficial sensation loss and absent ankle 
jerks (1 year after the start of therapy). 

Table 1. Sensory peripheral neuropathy: clinical and laboratory features 

Patient no. 1 2 3 4 5 

Age/sex 49/M 30/M 70/F 75/M 15/M 
Symptoms duration 6 months 6 months 12 months 2 months 5 months 
Clinical presentation Sensory PN Sensory PN Sensory PN Sensory PN Myelopathy; PN 
Hgb (g%) 9.5 9.2 8.8 10.6 6.8 
MCV (Hm 3) 128 117 129 110 110 

B12 (pg/ml) 85 100 50 55 25 
Schilling test 3.2% 4% 1% 2.4% 0 
APC Ab + + + + + 
Response to treatment Marked Marked Modest Marked Modest 

PN: peripheral neuropathy; Hgb: haemoglobin; MCV: mean corpuscular volume; APC Ab: antiparietal cell antibodies 
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Table 2. Sensory peripheral neuropathy: electrophysiological studies 

Patient no. 1 2 3 4 5 Normal 

Age/sex 49/M 30/M 70/F 75/M 15/M 

M o t o r  

Median nerve 

Distal latency (ms) 3.8 3.9 3.4 4.2 4.1 < 4.5 

NCV (m/s) 55 60 52 55 52 > 52 

F wave (ms) 29.4 29.9 25.4 29.6 29.1 < 30 

Posterior tibial nerve 

Distallatency (ms) 4.2 4.8 4.6 5.2 9.1 < 6.0 
Conduction velocity (m/s) 42.5 44 41 41 43 > 40 

F wave (ms) 48 50 50 52 64 > 53 

Sensory  a 

Left sural nerve 

Amplitude (gV) 8 10 5 10 Not obtained > 10 
NCV (m/s) 18 32 31 34 ( - )  > 40 

Right sural nerve 

Amplitude (gV) ,8 4 Not obtained > 10 
NCV (m/s) 22.5 32 (-)  > 40 

Right radial nerve 

Amplitude (gV) 10 20 13 15 6 > 15 

NCV (m/s) 17.0 38 36 42 38.5 > 52 

a Skin temperature above 34°C 
NCV: nerve conduction velocity 

Relevant  clinical and laboratory data for the five patients 
are summarized in Table 1. The nerve conduction velocity 
studies are given in Table 2. In all, other possible causes for 
the peripheral neuropathy,  including gastrointestinal dysfunc- 
tion or nutri t ional  deficiency, were ruled out. 

process is confined mainly to myelin sheaths and the neurolog- 
ical manifestations are attributed to aberrant  myelin metabo-  
lism [4, 5, 9]. It  is suggested that a similar primary demyelinat- 
ing process underlies at least some of the cases of sensory 
neuropathy of vi tamin B12 deficiency. 

Discussion 

All five patients had vitamin Bt2 deficiency characterized by 
megaloblastic anaemia,  reduced serum vitamin B12, impaired 
Schilling test and presence of antiparietal cell antibodies 
(Table 1). In addition they all had clinical evidence of sensory 
peripheral neuropathy manifested by hyporeflexia, absent 
ankle jerks and distal sensory impairment  in a glove and stock- 
ing distribution affecting mainly deep sensation modalities. 
Electrodiagnostic studies demonstrated marked slowing of 
sensory conduction velocities with mild reduction in sensory 
amplitude. Motor  nerve conduction were normal  in all but  
one patient (no. 5) (Table 2). Needle E M G  showed no spon- 
taneous activity with a minimal neurogenic motor  unit  pat- 
tern. These findings are suggestive of a demyelinating process 
affecting the sensory nerve fibres [6]. Therapy with parenteral  
vitamin B12 resulted in marked neurological improvement  in 
three patients and modest  improvement  in the other two. The 
favourable response to therapy could be attr ibuted to early 
diagnosis and t reatment  [3, 7]. The early diagnosis may also 
explain why it was possible to measure the very slow sensory 
conduction velocities while sensory amplitude was still detect- 
able. 

At  least in two of the CNS conditions caused by vitamin 
B12 deficiency, i.e. myelopathy and optic atrophy, the disease 
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