
O
besity is widely recognized as
one of the most significant
problems confronting our
nation. It is seen in all ethnic
groups, at all ages from chil-

dren to the elderly, and although it is dis-
proportionately more common in
women it affects both genders. Accepted
medical practice calls for physicians to
advise patients to modify their lifestyles
by exercising more and watching what
they eat, and in more extreme cases pre-
scribe appetite suppressants. It may be
solid advice, but in a world of fast-food
commercials and fad diets many patients
still find themselves struggling to keep
their self-control.

Gastric bypass surgery, commonly
called bariatric surgery, is becoming a
popular alternative. Many celebrities,
including Al Roker and Sharon Osborne,
have demonstrated visible improvement
after undergoing the procedure to a
nation of television viewers. It under-
standably looks like an attractive option
to those who have tried and failed with
conventional methods, but what is not so
well known is that the changes caused by
the surgery could result in the patient
being referred to a neurologist. 

After undergoing bariatric surgery,
some patients are able to successfully lose
weight and keep it off over time. But
changes to the GI tract can affect the way
vitamins and minerals are absorbed,
which can potentially cause peripheral
and central nervous system damage.
What’s more, comorbidities related to
obesity by itself—such as diabetes melli-
tus, hypertension, degenerative disc dis-
ease and sleep apnea—increase the prob-

ability of post-surgical neurological com-
plications that can have an impact on the
both peripheral and central nervous sys-
tems. Physicians need a complex and
comprehensive approach to prevent early
and late neurological complications after
bariatric surgery to ensure an optimal
outcome. 

A Gut Feeling About Nerves
A review of the existing medical litera-
ture shows a clear connection between
neurological complications and bariatric
surgery. Between 1976 and 2004 there
was a corresponding shift in the types of
surgical approaches.1 During this period
of time surgeons discontinued the use of
malabsorptive procedures (e.g., jejuno-
ileal bypass, small bowel bypass) due to
unacceptable complications; today the
most common approach is the Roux-en-
Y gastric bypass, which is increasingly
done laparoscopically.

The neurologic complications of this
procedure may involve all levels of the
neuraxis (except for the neuromuscular
junction). These may result either from
compression (e.g., meralgia paresthetica,
rhabdomyolysis) or from malabsorption.
There is also pathologic evidence of
alternate potential mechanisms of neuro-
logic complications such as an immune-
mediated case,2 or possibly neuronal and
Schwann cell lipidosis.3

In the peer-reviewed nutritional liter-
ature, there were eight studies evaluating
micronutrient levels following bariatric
surgery in 957 patients, 236 (25 percent)
had vitamin B12 deficiency, 195 had
serum folate deficiency, and 11 (one per-
cent) had thiamine deficiency. Unfor-
tunately, the clinical and neurologic sta-
tus of patients from studies evaluating
micronutrients were only poorly charac-
terized.

Among 50 case reports of 96 pa-
tients,1 the most common complications
were peripheral neuropathy (62 percent)
and encephalopathy (31 percent). The
potential neurologic emergencies include
Wernicke’s encephalopathy, rhabdomy-
olysis and Guillain-Barré syndrome.
There were five deaths reported among
96 patients. Most patients had improve-
ment in symptoms, notably in encepha-
lopathy, cranial neuropathies, meraliga
paresthetica and myopathies. Though
there were only two myelopathies report-
ed in the literature, neither improved.

Among surgical series, 133 of 9,996
patients over nearly 30 years were recog-
nized to have neurologic complications.
Among 500 patients who underwent
gastric restriction surgery, 18 (3.6 per-
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cent) developed neurologic complica-
tions by 14 months postoperatively,4

while 23 (4.6 percent) developed neuro-
logic complications by 20 months.5 The
Mayo Clinic group performed a con-
trolled retrospective study of peripheral
neuropathy following bariatric surgery;
among 435 patients, 71 patients (16 per-
cent) developed peripheral neuropathy,
27 patients had polyneuropathy, 39 had
mononeuropathy and five had radiculo-
plexopathy.2 However, the frequency of
these complications is still unclear. While
the overall neurologic complication rate
is reported to be 3.6 to 4.6 percent,4,5 it
may be as high as 16 percent for periph-
eral neuropathy alone.2

When Vitamins Taken Aren’t Taken In
In addition to the neurological complica-
tions, changes in absorption can worsen
comorbid conditions, particularly those
involving the peripheral nervous system.
For instance, a lack of water-soluble vita-
mins, such as thiamine and folic acid, can
contribute to gastric reduction surgery
neuropathy with symptoms of hyper-
reflexia, muscle weakness and occasional-
ly vomiting. It is important to test for
folic acid along with methylmalonic acid,
homocysteine and vitamin B12 to predict
vascular risk factors, especially in premor-
bid conditions associated with obesity
such as high blood pressure, elevated cho-
lesterol and diabetes.

A neurological manifestation of hypo-
magnesemia can also come from magne-
sium depletion and deficiencies of such
micronutrients as zinc and selenium. This
usually presents with a change in mental
status, myoclonus, hyperreflexia and/or
tremors. Chronic cases are associated
with necrotizing myopathy and profound
muscle weakness. 

The procedure could possibly also lead
to hypoglycemia. This condition can
present with letharygy, seizure or coma.
The milder cases of hypoglycemia are
associated with neurological complica-
tions of dizziness, weakness, palpations

and tremors; chronic recurrent episodes
often present with altered consciousness,
persistent choreoathetosis and multifocal
brain dysfunction. It is important to dis-
tinguish this from hypocalcemia, which
can present as confusion, delirium, hallu-
cinations, depression, mental dullness,
dementia or retardation. 

Hypophosphatemia is another neuro-
logical complication of bariatric surgery
presenting with peripheral neuropathy,
areflexia, paresthesias, ataxia, ophthalmo-
plegia and loss of visual acuity.
Deficiencies in fat-soluble vitamins, such
as those related to vitamin A and beta-
carotene, can predispose a patient to early
manifestation of night blindness, which
can be followed by prolonged or chronic
vitamin A deficiency presenting with pro-
gressive visual loss related to conjunctival
and corneal ulceration. The loss of visual
acuity can also be related to nutritional
amblyopia, which is a firmly established
deficiency of the vitamin group B, with
initial impairments being the inability to
read small print, followed by more serious
visual acuity impairment, but with few
subjective ocular complaints. The periph-
eral visual field is usually not compro-
mised in those patients and, in very rare
advanced cases, optic atrophy can be seen
on funduscopic examination. A deficien-
cy of vitamin E (another fat-soluble vita-
min) will feature both spinocerebellar
degeneration and polyneuropathy with
ophthalmoplegia, dysarthia, loss of lower
extremity reflexes, weakness, impaired
vibratory sense and ataxia. 

Prevention and Evaluation
After the procedure, the recommenda-
tions for patients include long-term fol-
low-up, dietary counseling, clinical and
laboratory evaluations every six months
to include complete blood count, urinal-
ysis, serum iron, total iron-binding
capacity, serum vitamin B12, folic acid
and a chemistry profile (calcium, phos-
phorus, alkaline phosphatase), and indef-
inite use of each of the following supple-

ments: 
• a multivitamin-mineral containing

vitamin B12, folic acid and iron
• an additional iron tablet with vita-

min C
• an additional 50-100mcg vitamin

B12 tablet
• a calcium supplement of 1000-

1200mg daily
Although there is some disagreement

about whether all patients should receive
oral vitamin B12 supplementation fol-
lowing surgery, there is consensus about
most of these recommendations.6,7

For patients who develop neurologic
complications, the evaluation includes a
thorough history and physical examina-
tion, evaluation of micronutrients, elec-
tro-diagnostic studies and/or tissue biopsy
of nerve or muscle as appropriate.
Micronutrients to consider for evaluation
include vitamins A, B6, B12, D, E, thi-
amine and folate. Some of the older mal-
absorptive surgeries may predispose
patients to deficiencies of fat-soluble vita-
mins (A, D, E) and should be considered
even if encountered years or decades later.
Except for calcium, phosphorus and iron,
minerals and trace elements have seldom
been evaluated in patients after gastric
bypass. Calcium intake is reduced to <70
percent of normal in a significant number
of patients. There also seems to be an asso-
ciation between new or worsening aches
and pains a year or longer after surgery
and impaired calcium absorption, which
has been called bypass bone disease.

Hopefully, further research will offer
the opportunity for better characteriza-
tion of patients with neurologic compli-
cations after bariatric surgery, and how to
treat them. To date, electrodiagnostic
studies have been underutilized in diag-
nosis; only 36 (38 percent) of 96 patients
had such data, while tissue or biopsy
specimens were obtained form only seven
of the same group of patients.1 Such data
are imperative to confirm localization
and diagnosis, guide therapy and exclude
alternate potential diagnoses or neurolog-
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ic emergencies such as Guillain-Barré
syndrome.

Until this information is available,
neurologists will need to provide close
surveillance for each patient they see—
and with the growing popularity of
bariatric surgery, they may see many
more soon. When problems appear, it’s
best to use electrophysiological studies,
such as nerve conduction tests and
EMGs, to detect an early large caliber
myelinating axonal abnormality and
myopathy associated with a nutritional
deficit. Patients may also benefit from
somatosensory evoked potentials and
visual evoked potentials to find any
underlying complications from the pro-
cedure. PN
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Bariatric Surgery

Pain, dysethesias, or weakness with 
or without encephalopathy

Muscle biopsy
(Fasciotomy if 
compartment 

syndrome)

Appropriate vitamin supplementation
Patient counseling

Nutrition consultation
Physical and occupational therapy

History and Physical Examination

Brain or
cord local-

ization

Myopathy or rhabdomyolysis

Nerve or muscle
localization

Specific treat-
ment if indicated
(e.g., if Guillain-
Barre Syndrome)

Neuropathy

Thiamine IV followed by PO multi-
vitamin with mineral supplements

If emesis is prominent, exclude 
GI outlet obstruction

Consider labs: vitamins A, B12, D, E; 
magnesium, calcium, phosphorous,

copper, zinc, CPK, as appropriate

Muscle biopsy
(Fasciotomy if 
compartment 

syndrome)

EMG/NCS
(exclude Guillain-

Barre syndrome, and
confirm presence of
myopathy or neu-

ropathy, and severity)

          


