
Wernicke’s encephalopathy
is a tragic complication of
alcoholism and severe star-

vation. It has been described as a rare
but major complication of gastro-
plasty and gastric bypass that com-
monly occurs early after an operation
and is associated with severe, pro-
longed vomiting and failure to take or
retain vitamins. The manifestations of
the condition include ophthalmople-
gia, confusion, memory deficit, nys-
tagmus, gait ataxia and death.1,2 We
describe a case of Wernicke’s en-
cephalopathy occurring 13 years after
gastric bypass. We wish to emphasize
the role that alcoholism compounded
by poor follow-up and compliance

may play in the development of this
condition.

LITERATURE REVIEW

The goal of obesity surgery is to
achieve significant weight loss with
improvement in the patient’s comor-
bid conditions, which may include di-
abetes, hypertension and sleep apnea.
Unfortunately, malabsorptive proce-
dures can cause malnutrition.3 Post-
operatively, food intake is often re-
stricted by emesis. If the patient does
not drink sufficient milk or consume
other high protein food or drink, pro-
tein malnutrition may result.3 When
the patient will not comply with the

micronutrient regimen, deficiencies,
including thiamin deficiency, will oc-
cur.3

Wernicke’s encephalopathy can be
a result of rapid weight loss.1,4 Villar
and Ranne reported that “the only
prerequisite for the development of
Wernicke’s encephalopathy is a poor
nutritional state.”1 Prolonged vomit-
ing after gastroplasty or gastric bypass
may be a contributing factor. Wer-
nicke’s encephalopathy may also result
from starvation unrelated to alcohol
in anorexia nervosa, refeeding syn-
drome or prolonged intravenous feed-
ing.1,5 This condition and severe 
peripheral neuropathy have been de   -
scribed after surgery for morbid obe-
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A severely obese man achieved rapid and significant weight loss after Roux-en-Y gastric bypass. Thirteen
years later Wernicke’s encephalopathy developed as a result of the patient’s alcoholism, poor compliance
with his micronutrient intake, poor oral intake and the decreased absorptive ability of the small bowel. In
selecting any operation to treat morbid obesity the possibility of metabolic problems must be considered as
well as the potential for substantial weight loss.

Un homme très obèse a réussi à perdre beaucoup de poids rapidement après un pontage gastrique Roux-
en-Y. Treize ans plus tard, une encéphalopathie de Wernicke a fait son apparition à la suite de l’alcoolisme
du patient, parce qu’il a mal respecté l’absorption de micronutriments, mal mangé par la bouche et que la
capacité d’absorption de l’intestin grêle avait diminué. Dans le choix de toute intervention qui vise à traiter
l’obésité morbide, il faut tenir compte de problèmes métaboliques possibles, ainsi que de la possibilité
d’une perte de poids importante.
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sity.6–9 Abarbanel and associates10

found a 4.6% incidence of Wernicke’s
encephalopathy in 457 patients 
who had undergone gastric bypass.
MacLean, Rhode and Shizgal3 re-
ported a 50% incidence of low thiamin
levels in 17 obese patients with exces-
sive weight loss after gastroplasty. The
thiamin deficiencies were observed
clinically as well as biochemically. Thi-
amin stores are limited to 18 days.3

Thus, depletion can occur rapidly with
restricted dietary intake or prolonged
vomiting. The Canadian recommen-
dation for intake of thiamin is 1.1
mg/d, and the American value is 1.4
mg/d.3,6,11

CASE REPORT

The patient was first assessed for
the surgical treatment of obesity in
1983 at 33 years of age when he
weighed 153 kg and was 177 cm tall.
His body mass index (BMI) was 49.
He was on an antihypertensive med-
ication and was a smoker. He was
short of breath on exertion and had
difficulty working because of leg and
back pain. In a standardized preopera-
tive questionnaire he claimed to drink
only a few bottles of beer on week-
ends. On preoperative assessment by
an internist he was thought to be a
reasonable candidate for gastric by-
pass. Psychological assessment showed
that he was anxious and immature. He
admitted to a high intake of Pepsi and
a beer intake of 8 to 14 bottles on
weekends. He had good family sup-
port, an important factor following an
operation.
Five months after initial assessment

a Roux-en-Y gastric bypass was per-
formed with creation of a small hori-
zontal gastric pouch and a 45-cm
Roux-en-Y limb of jejunum. Regular
follow-up was carried out for 2 years
after the operation but was sporadic
thereafter. Early weight loss was above

average. One month after operation
the patient weighed 137.5 kg, a 10%
weight loss (15.5 kg). At 2 months his
weight was 125 kg, an 18% weight
loss (28 kg). He complained of some
vomiting, slight dizziness and arm
weakness, but there were no clinical
findings of neuropathy. He claimed to
be taking his multiple vitamins. Three
months after operation, an upper gas-
trointestinal series with barium re-
vealed a normal appearance after gas-
tric bypass with no evidence of
obstruction. However, he required
admission for investigation of vomit-
ing and had a low serum potassium
level of 2.6 mmol/L and mildly ele-
vated liver enzyme levels. His weight
at 3 months was 112.5 kg, a 26%
weight loss (40.5 kg). Under dietary
supervision he was able to tolerate
pureed foods. No gallstones were
identified and screening for hepatitis
gave a negative result. His condition
improved after this, and although he
had some vague leg pain, he contin-
ued to work. His weight at 7 months
was 85 kg (44% weight loss, 68 kg).
At 1 year postoperatively he weighed
72.5 kg (53 % weight loss, 80.5 kg).
He was seen every 3 months over the
second postoperative year when his
weight ranged from 73 to 77 kg.
In 1985, 18 months after the gas-

tric bypass he reported slight tingling
in his fingers. He had stopped taking
vitamins and was told to resume tak-
ing them. Serum iron and vitamin B12

levels were in the low normal range.

Monthly parenteral B12 was started by
his family doctor.

In 1992, he was noted once again
to be at high risk for micronutrient
deficiencies given his very poor diet,
high alcohol intake and lack of mi-
cronutrient supplementation. He was
given counselling for appropriate mi-
cronutrient supplements and for im-
proved diet. His alcohol intake dated
back 20 to 25 years. During his drink-
ing years he would consume between
8 and 29 bottles of beer daily with an
average of 12. He did not return to
the bariatric clinic until 1996.
In December 1995, he had his top

and bottom molars extracted. His
dentures did not fit properly and he
was unable to eat because of his poor
dentition. His alcohol intake contin-
ued unabated during this period of
poor nutrition.
In April 1996 he was admitted to a

community hospital with the diagno-
sis of possible Wernicke’s syndrome.
Significant cognitive changes had
been noticed by his wife 2 months
earlier. He was confused and had gait
ataxia. His short- and long-term
memory was poor. Protein malnutri-
tion was also recognized (serum albu-
min level 27 g/L, total serum protein
level 45 g/L). He was referred to a
hepatologist at the London Health
Sciences Centre who confirmed the
diagnosis of Wernicke’s encephalopa-
thy. Neuropsychology testing revealed
severe anterograde memory deficits,
consistent with Korsakoff’s syndrome.
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Table I

Levels of Fat-Soluble Vitamins in a Patient With Wernicke’s Encephalopathy
Before and After Vitamin Supplementation

Date

Oct. 3, 1996

Jan. 8, 1997

NA = not available

1.3

1.4

Vitamin A 
(normal range

1.2–2.8 µmol/L)

45

NA

Vitamin D 
(normal range

(25–120 pmol/L)

18

8

Vitamin E 
(normal range
18–29 µmol/L)



The patient was referred back to
the original bariatric surgeon in Octo-
ber 1996 for review of his micronutri-
ent regimen and diagnosis. He com-
plained of significant diarrhea (more
than 10 bowel movements daily).
Stools were unformed, pale and foul
smelling. He had a number of slow
healing lesions on his arms and face.
His tongue was magenta in colour
and had extensive fissuring. He did
not note any change in taste sensitiv-
ity and his tongue was not painful.
Blood work done in October 1996

revealed striking abnormalities for
someone taking both fat and water-
soluble vitamins (Tables I and II). 
Vitamins C and E levels were low, and
the vitamin A level was low normal
(normal range 1.2 to 2.8 µmol/L).
Vitamin B12 and folic acid levels 
were normal. The thiamin level was
markedly low as were the riboflavin
and vitamin B6 levels. The magnesium
value was low as were the trace ele-
ments selenium, zinc and copper
(Table III). Serum chromium, at 3.8
nmol/L, was within the normal refer-

ence range (2.3 to 3.8 nmol/L). Both
the hemoglobin and hematocrit were
also low (Table IV).
Neither the patient or his wife were

able to complete food records for him
because he was suffering from an un-
usual eating disorder. His wife could
complete food records for the daytime
hours but was unable to account for
his nocturnal eating. He was seen to
have very large midnight meals. His
wife noted that he often hid food, ex-
pressing the fear of starvation. His
bizarre eating behaviour and food ob-
session resembled the Prader–Willi
syndrome.
Immediately after the initial diag-

nosis of Wernicke’s encephalopathy
the patient received 3 100-mg injec-
tions of thiamin. He was discharged
on a dosage of 50 mg of thiamin daily.
His wife added a “natural source”
multivitamin, a B-complex multivita-
min and doubled the thiamin dosage
to 100 mg/d orally.
He was also placed on an enhanced

micronutrient regimen (Centrum Se-
lect, 100 mg thiamin, 500 mg vitamin

C, 400 IU vitamin E, 50 mg/d zinc,
50 µg/d selenium, 100 mg/d ele-
mental iron and 650 mg/d calcium).
Most importantly his wife agreed to
adhere to this regimen and not to al-
ter it. She also wished to continue
with 10 mg folic acid against nutri-
tional advice. Persistent diarrhea (up
to 20 movements daily) may have
been a factor in his deficiencies. His
diarrhea decreased to approximately
10 movements per day by January
1997.
At that time micronutrient and

trace metal levels had improved. His
serum vitamin C and selenium levels
and his hemoglobin and hematocrit
were still below normal. He was ad-
vised to increase his intake of ferrous
gluconate as he was only taking 300
mg/d. His wife now agreed to de-
crease the folic acid to 2.5 mg/d,
given his very high serum folate level.
His serum albumin level was 32 g/L
in December 1997, still below nor-
mal. When assessed on Feb. 4, 1998,
his weight was 76 kg and his mental
state unchanged.
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Table III

0.77

0.64

Magnesium 
(normal range
0.72–0.94
mmol/L)

Levels of Trace Minerals in a Patient With Wernicke’s Encephalopathy Before and After
Supplementation Regimen

Date

Oct. 3, 1996

Jan. 8, 1997 1.08

0.86

Selenium 
(normal range
1.26–1.82
µmol/L) 

10.3

7.6

Zinc (normal
range 9.8–20.2

µmol/L)

12.8

10.7

Copper 
(normal range
11.0–22.0
µmol/L) 

Table II

Levels of Water-Soluble Vitamins in a Patient With Wernicke’s Encephalopathy Before and After Vitamin Supplementation

Date

Oct. 3, 1996

Jan. 8, 1997 267

250

Vitamin B12

(normal range
110–660 
pmol/L)

12

< 5

Vitamin C 
(normal range
> 25 µmol/L)

> 2605

> 45.3

Red blood 
cell folate

(normal range 
372–1970

nmol/L)

74.0

7.5

Thiamin 
(normal range

18–75 
nmol/L)

8.5

4.6

Pantothenic 
acid 

(normal range
4.6–8.3
µmol/L)

23.0

14.6

Niacin 
(normal range

9.7–23.5
µmol/L)

16.5

3.2

Riboflavin
(normal range
8–40 nmol/L)

28.3

4.0

Vitamin B6

(normal range
14.6–72.8 

nmol/L)

Table IV

Hemoglobin Level and Hematocrit in a
Patient With Wernicke’s Encephalopathy 

Date

Oct. 6, 
1996

Jan. 8, 
1997 133

133

Hemoglobin
(normal range 
135–180 g/L) 

37.9

39.6

Hematocrit 
(normal range
40.0%–54.0%)



DISCUSSION

Severe obesity carries many compli-
cations and is difficult to treat by non-
surgical means. But surgery is contro-
versial because of prejudice against the
obese, complications of early opera-
tions such as jejunoileal bypass and
disappointing late results. Gastric pro-
cedures for obesity have been carried
out for many years, but there are mul-
tiple modifications in technique. The
restrictive gastroplasty procedures are
easier and safer but less effective than
the malabsorptive gastric bypass pro-
cedures. The most common opera-
tions have been the vertical banded
gastroplasty devised by Mason12 and
the Roux-en-Y gastric bypass. Our de-
cision to use a gastric bypass in this
case was supported by a later random-
ized trial comparing gastroplasty and
gastric bypass.13 Gastric bypass gives
much better long-term weight loss
but also more vitamin deficiencies.
Both operations can cause stoma ob-
struction and vomiting and produce
acute thiamin deficiency.
Selection criteria for gastroplasty

candidates are well defined by age,
weight and health.14 Prediction of
compliance and weight loss is more
difficult. A history of emotional prob-
lems or psychiatric admission may in-
dicate a risk for postoperative compli-
cations.15 Screening for alcohol intake
is also very important in light of our
experience with this patient. He was
known to go on weekend drinking
binges but the extent of his drinking
problem was underestimated. Of
course, drinking may increase after
gastric bypass when the ability to eat
large meals is controlled. In this pa-
tient there were other signs warning
of trouble. He had lost 53% of initial

body weight 1 year after the operation
compared with an average of 33%. He
was not reliable in taking vitamins or
attending appointments. He was lost
to follow-up for a number of years.
All candidates for obesity surgery

must receive counselling on the im-
portance of a lifelong regimen of mi-
cronutrients. Specific brands of multi-
vitamins and minerals should be
prescribed to ensure adequate intake
of all vitamins, especially thiamin. Pa-
tient selection should include screen-
ing for alcohol intake and warning
about the potential danger of alcohol,
which inhibits the absorption of thi-
amin in a gut already surgically altered
to be malabsorptive. This patient pop-
ulation needs long-term monitoring
and nutritional counselling. In select-
ing any operation to treat morbid
obesity the possibility of metabolic
problems must be considered as well
as the potential for significant weight
loss.
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