
Neurologic Presentations of Nutritional Deficiencies



Nutritional deficiency

Particularly important for optimal functioning of the nervous system are the B-group
vitamins (vitamin B12, thiamine, niacin, and pyridoxine), vitamin E, copper, and folic
acid. Not infrequently multiple nutritional deficiencies coexist

Neurologic Complications

review discusses neurologic manifestations related to deficiency of key nutrients
such as vitamin B12, folate, copper, vitamin E, thiamine, and others The second section addresses 
neurologic complications related to bariatric surgery. The third sections includes neurologic
presentations caused by nutrient deficiencies in the setting of alcoholism

Neurologic Presentations of Nutritional Deficiencies. Neurologic Clinics

some recent review articles and book chapters for additional references.



NEUROLOGICMANIFESTATIONS RELATED TO DEFICIENCIES OF Vitamin B12/Foic



Causes of deficiency

• malabsorption related to intrinsic factor

• Cbl deficiency is commonly seen following gastric surgery

• Acid reduction therapy

• Other causes ; fish tapeworm, patients infected with HIV, Nitrous 
oxide (N2O, ‘‘laughing gas’’), 



Clinical significance

• Myelopathy with or without an associated neuropathy

• cognitive impairment

• optic neuropathy (centrocecal scotomas)

• paresthesias without abnormal signs.





Causes of folate deficiency

• Alcoholism  pregnancy, lactation, and chronic hemolytic anemia. 

• small bowel disorders associated with malabsorption such as tropical 
sprue, celiac disease, bacterial over- growth syndrome, giardiasis, and 
inflammatory bowel disease. 

• Drugs such as aminopterin, methotrexate, pyrimethamine, 
trimethoprim, anticonvulsants, antituberculosis drugs, sulfasalazine, 
and oral contraceptives



Clinical significance

• may increase the risk of cardiovascular disease, cerebrovascular 
disease, peripheral vascular disease, venous thrombosis, cognitive 
impairment

• The myeloneuropathy or neuropathy or megaloblastic anemia seen in 
association with folate deficiency is indistinguishable from Cbl
deficiency





NEUROLOGICMANIFESTATIONS RELATED TO DEFICIENCIES OF 
Zinc-and Copper 



Causes of deficiency

• deficiency include nephrotic syndrome, glomerulonephritis, and 
enteropathies associated with malabsorption such as celiac disease, 
cystic fibrosis, Crohn disease, sprue, bacterial overgrowth, 

• The commonest identified cause of copper deficiency in patients with 
a copper deficiency myelopathy has been reported to be a prior 
history of gastric surgery.

• Parenteral zinc overloading during chronic hemodialysis has also been 
associated with copper deficiency myelopathy



Neurologic manifestations of acquired copper deficiency

• The most common manifestation is a myelopathy or myeloneuropathy that resembles 
the subacute combined degeneration seen with vitamin B12 deficiency. 

• It presents with a spastic gait and prominent sensory ataxia. The sensory ataxia is 
primarily caused by dorsal column dysfunction. 

• Clinical or Progressive, asymmetric weakness or electrodiagnostic evidence of 
denervation suggestive of lower motor neuron disease has also been reported.

• Copper and vitamin B12 deficiency may coexist. Continued neurologic deterioration in 
patients with a history of B12-related myelopathy who have a normal B12 level while on 
replace ment therapy should be evaluated for copper deficiency.



neurologic manifestations of acquired copper deficiency





Vitamin E



Causes of deficiency

• vitamin E deficiency is seen with chronic cholestasis and pancreatic 
insufficiency. celiac disease, Crohn disease, cystic fibrosis, biliary 
atresia, blind loop syndrome, bowel irradiation, extensive small bowel 
resection. 

• Vitamin E supplementation in total parenteral nutrition may be 
inadequate to maintain vitamin E stores



Clinical significance

• The neurologic manifestations of vitamin E deficiency include a 
spinocerebellar syndrome with variable peripheral nerve 
involvement.
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Clinical significance

• Beriberi

• Wernicke-Korsakoff syndrome







NEUROLOGIC COMPLICATIONS RELATED TO BARIATRIC SURGERY

• B12 deficiency is the most common nutritional deficiency 

• Thiamine deficiency has been reported as early as 2 weeks and as late 
as 20 years

• The most commonly identified mineral deficiency following bariatric 
surgery is iron and may be seen in nearly 50% of patients.



Alcoholic Neuropathy

slowly progressive, distally predominant, painful, symmetric, 
sensorimotor, axonal neuropathy with preferential small fiber 
involvement and autonomic dysfunction. 

segmental demyelination and remyelination resulting from widening of 
consecutive nodes of Ranvier may be more frequent in alcoholic 
neuropathy. 

Some patients may have a subacute presentation that mimics Guillain-
Barre syndrome. 



Alcoholic Cerebellar Degeneration

Truncal ataxia with a wide based gait and difficulty with tandem 
walking. Limb ataxia, if present, is milder and more evident in the lower 
limbs. accompanying polyneuropathy

Vermal atrophy in alcoholic cerebellar degeneration may relate to 
thiamine deficiency



Tobacco-alcohol Amblyopia

Bilateral, progressive, painless visual loss in severe alcoholics caused by 
damage to the papillomacular bundle central or cecocentral scotomas 
and peripapillary hemorrhages. 

The syndrome is similar to the amblyopia seen in prisoners of war and 
malnourished individuals. Partial visual recovery may result with an 
adequate diet and B vitamins, despite continued use of alcohol and 
tobacco.



Marchiafava-Bignami

• personality change, psychomotor slowing.  dysarthria, 
quadriparesis, incontinence, seizures, symptoms of 
interhemispheric disconnection, and rarely coma.

• The central part of the body of the corpus callosum
is preferentially involved by acute demyelination and 
necrosis. 
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