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fied in a significant number of patients with cobalamin deficiency. The
use of nitrous oxide as an anesthetic agent or as a recreational drug
can produce acute cobalamin deficiency neuropathy and subacute
combined degeneration.
Complaints of numb hands typically appear before lower extremity
paresthesias are noted. A preferential large-fiber sensory loss affecting
proprioception and vibration with sparing of small-fiber modalities
is present; an unsteady gait reflects sensory ataxia. These features,
coupled with diffuse hyperreflexia and absent Achilles reflexes, should
always focus attention on the possibility of cobalamin deficiency.
Optic atrophy and, in severe cases, behavioral changes ranging from
mild irritability and forgetfulness to severe dementia and frank psychosis may appear. The full clinical picture of subacute combined
degeneration is uncommon. CNS manifestations, especially pyramidal
tract signs, may be missing, and in fact some patients may only exhibit
symptoms of peripheral neuropathy.
EDx shows an axonal sensorimotor neuropathy. CNS involvement
produces abnormal somatosensory and visual evoked potential latencies. The diagnosis is confirmed by finding reduced serum cobalamin
levels. In up to 40% of patients, anemia and macrocytosis are lacking.
Serum methylmalonic acid and homocysteine, the metabolites that
accumulate when cobalamin-dependent reactions are blocked, are
elevated. Antibodies to intrinsic factor are present in approximately
60%, and antiparietal cell antibodies in about 90%, of individuals with
pernicious anemia.
Cobalamin deficiency can be treated with various regimens of
cobalamin. One typical regimen consists of 1000 μg cyanocobalamin
IM weekly for 1 month and monthly thereafter. Patients with food
cobalamin malabsorption can absorb free cobalamin and therefore can
be treated with oral cobalamin supplementation. An oral cobalamin
dose of 1000 μg per day should be sufficient. Treatment for cobalamin
deficiency usually does not completely reverse the clinical manifestations, and at least 50% of patients exhibit some permanent neurologic
deficit.
THIAMINE DEFICIENCY
Thiamine (vitamin B1) deficiency is an uncommon cause of peripheral
neuropathy in developed countries. It is now most often seen as a consequence of chronic alcohol abuse, recurrent vomiting, total parenteral
nutrition, and bariatric surgery. Thiamine deficiency polyneuropathy
can occur in normal, healthy young adults who do not abuse alcohol
but who engage in inappropriately restrictive diets. Thiamine is watersoluble. It is present in most animal and plant tissues, but the greatest
sources are unrefined cereal grains, wheat germ, yeast, soybean flour,
and pork. Beriberi means “I can’t, I can’t” in Singhalese, the language
of natives of what was once part of the Dutch East Indies (now Sri
Lanka). Dry beriberi refers to neuropathic symptoms. The term wet
beriberi is used when cardiac manifestations predominate (in reference
to edema). Beriberi was relatively uncommon until the late 1800s when
it became widespread among people for whom rice was a dietary mainstay. This epidemic was due to a new technique of processing rice that
removed the germ from the rice shaft, rendering the so-called polished
rice deficient in thiamine and other essential nutrients.
Symptoms of neuropathy follow prolonged deficiency. These begin
with mild sensory loss and/or burning dysesthesias in the toes and
feet and aching and cramping in the lower legs. Pain may be the predominant symptom. With progression, patients develop features of a
nonspecific generalized polyneuropathy, with distal sensory loss in the
feet and hands.
Blood and urine assays for thiamine are not reliable for diagnosis
of deficiency. Erythrocyte transketolase activity and the percentage increase in activity (in vitro) following the addition of thiamine
pyrophosphate (TPP) may be more accurate and reliable. EDx shows
nonspecific findings of an axonal sensorimotor polyneuropathy. When
a diagnosis of thiamine deficiency is made or suspected, thiamine
replacement should be provided until proper nutrition is restored.
Thiamine is usually given intravenously or intramuscularly at a dose of
100 mg/d. Although cardiac manifestations show a striking response to
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thiamine replacement, neurologic improvement is usually more variable and less dramatic.
VITAMIN E DEFICIENCY
The term vitamin E is usually used for a-tocopherol, the most active
of the four main types of vitamin E. Because vitamin E is present in
animal fat, vegetable oils, and various grains, deficiency is usually due
to factors other than insufficient intake. Vitamin E deficiency usually
occurs secondary to lipid malabsorption or in uncommon disorders of
vitamin E transport. One hereditary disorder is abetalipoproteinemia,
a rare autosomal dominant disorder characterized by steatorrhea, pigmentary retinopathy, acanthocytosis, and progressive ataxia. Patients
with cystic fibrosis may also have vitamin E deficiency secondary to
steatorrhea. There are genetic forms of isolated vitamin E deficiency
not associated with lipid malabsorption. Vitamin E deficiency may also
occur as a consequence of various cholestatic and hepatobiliary disorders as well as short-bowel syndromes resulting from the surgical
treatment of intestinal disorders.
Clinical features may not appear until many years after the onset
of deficiency. The onset of symptoms tends to be insidious, and progression is slow. The main clinical features are spinocerebellar ataxia
and polyneuropathy, thus resembling Friedreich’s ataxia or other
spinocerebellar ataxias. Patients manifest progressive ataxia and
signs of posterior column dysfunction, such as impaired joint position and vibratory sensation. Because of the polyneuropathy, there is
hyporeflexia, but plantar responses may be extensor as a result of the
spinal cord involvement. Other neurologic manifestations may include
ophthalmoplegia, pigmented retinopathy, night blindness, dysarthria,
pseudoathetosis, dystonia, and tremor. Vitamin E deficiency may present as an isolated polyneuropathy, but this is very rare. The yield of
checking serum vitamin E levels in patients with isolated polyneuropathy is extremely low, and this test should not be part of routine practice.
Diagnosis is made by measuring a-tocopherol levels in the serum.
EDx shows features of an axonal neuropathy. Treatment is replacement with oral vitamin E, but high doses are not needed. For patients
with isolated vitamin E deficiency, treatment consists of 1500–6000
IU/d in divided doses.
VITAMIN B6 DEFICIENCY
Vitamin B6, or pyridoxine, can produce neuropathic manifestations
from both deficiency and toxicity. Vitamin B6 toxicity was discussed
above. Vitamin B6 deficiency is most commonly seen in patients
treated with isoniazid or hydralazine. The polyneuropathy of vitamin
B6 is nonspecific, manifesting as a generalized axonal sensorimotor polyneuropathy. Vitamin B6 deficiency can be detected by direct
assay. Vitamin B6 supplementation with 50–100 mg/d is suggested for
patients being treated with isoniazid or hydralazine. This same dose is
appropriate for replacement in cases of nutritional deficiency.
PELLAGRA (NIACIN DEFICIENCY)
Pellagra is produced by deficiency of niacin. Although pellagra may
be seen in alcoholics, this disorder has essentially been eradicated in
most Western countries by means of enriching bread with niacin.
Nevertheless, pellagra continues to be a problem in a number of
underdeveloped regions, particularly in Asia and Africa, where corn
is the main source of carbohydrate. Neurologic manifestations are
variable; abnormalities can develop in the brain and spinal cord as
well as peripheral nerves. When peripheral nerves are involved, the
neuropathy is usually mild and resembles beriberi. Treatment is with
niacin 40–250 mg/d.
COPPER DEFICIENCY
A syndrome that has only recently been described is myeloneuropathy
secondary to copper deficiency. Most patients present with lower limb
paresthesias, weakness, spasticity, and gait difficulties. Large-fiber
sensory function is impaired, reflexes are brisk, and plantar responses
are extensor. In some cases, light touch and pinprick sensation are
affected, and NCS indicate sensorimotor axonal polyneuropathy in
addition to myelopathy.
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