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ABSTRACT
We describe a case of Wernicke’s encephalopathy secondary to thiamine (B1) deficiency in a 
patient status post-bariatric sleeve gastrectomy. The presenting symptoms of new-onset 
weakness, diplopia, and confusion in a young female patient raised suspicion for multiple 
sclerosis (MS), but given a history of bariatric surgery, thiamine levels were checked, revealing 
significant Vitamin B1 (thiamine) deficiency. This case highlights the importance of thorough 
history taking, as a misdiagnosis of MS in this case could have resulted in irreversible 
neurological deterioration and hematological and infectious consequences associated with 
the inappropriate administration of disease-modifying therapies. It is also important to note 
that severe vitamin deficiency occurred despite medication compliance.
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1. Introduction

In 2018, the American Academy of Neurology 
updated their multiple sclerosis (MS) guidelines, 
recommending that physicians consider prescribing 
disease-modifying therapies for patients with MS very 
early in the disease course [1]. The emphasis on early 
treatment in turn necessitated the early detection and 
diagnosis of MS by primary care physicians. The 
initial symptoms and signs of MS often include 
focal neurological deficits including vision loss, diplo-
pia, vertigo, imbalance, and weakness in the legs. 
However, a number of non-specific symptoms like 
fatigue and numbness are also present in MS, making 
the diagnosis challenging. Typically, MS occurs in 
relatively young individuals in the third and fourth 
decades of life and is seen more often in women with 
a ratio of 2:1 (higher prevalence in females versus 
males) [2]. Therefore, any young female presenting 
with neurological symptoms raises concern for pos-
sible MS diagnosis. This unfortunately has resulted in 
the over-diagnosis and misdiagnosis of MS for many 
patients [3]. A recent study showed that nearly 1 in 5 
patients with a diagnosis of MS did not actually have 
MS, and this included patients who were on treat-
ment for many years [4].

Data from the World Health Organization indicate 
that worldwide obesity in adults and children has 
tripled since the 1970s, with 650 million adults clas-
sified as obese [5]. 35% of adults and 17% of children 
are obese in the USA [6]. Obesity is defined as body 
mass index (BMI) ≥ 30 kg/m2 in adults and BMI ≥95 
percentile for children and teens within the same age 
and sex groups [7,8]. The designation of obesity 

compared to overweight is associated with elevated 
risks of serious health problems in both adults and 
children, including type II diabetes, hypertension, 
dyslipidemia, depression, obstructive sleep apnea, 
cardiovascular disease, stroke, osteoarthritis, various 
cancers, liver disease, and mortality [7–10]. Bariatric 
surgery is becoming increasingly more common to 
manage obesity and its associated conditions in ado-
lescents and adults in the USA. It has been shown to 
reduce all-cause mortality up to 10 years post-surgery 
[11]. The total number of bariatric surgeries has 
increased from 158,000 procedures in 2011 to 
228,000 procedures in 2017 with sleeve gastrectomy 
and Roux-en-Y gastric bypass as the most common 
bariatric surgeries in the USA [12,13].

Even though bariatric surgery confers significant 
benefits to obese patients, post-operatively many 
patients experience adverse effects related to deficien-
cies of iron, calcium, vitamin D, and vitamin B12, 
sometimes even despite taking prescribed supplements. 
Other less common nutritional deficiencies of essential 
micronutrients post-bariatric surgery have also been 
described including deficiencies of vitamins B1, B6, 
folic acid, Vitamin A, Vitamin K, copper, zinc, and 
selenium. Several of these deficiencies have potential 
debilitating neurological consequences. In a single cen-
ter study spanning 3 years, the most common neuro-
logical complications in post-bariatric surgery patients 
were sensorimotor polyneuropathy, compression 
mononeuropathy, Wernicke’s encephalopathy, ocular 
myasthenia, worsening of pre-existing autonomic neu-
ropathy, monophasic CNS demyelination and relapsing 
remitting MS[14].
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We present a case of a young female who pre-
sented with atypical neurological symptoms after bar-
iatric surgery, whose clinical presentation raised 
suspicion for MS, but fortunately her surgical history 
was taken into account, and she was appropriately 
diagnosed with thiamine deficiency and treated with 
supplements to good effect.

2. Case

A 22-year-old female with morbid obesity and bipolar 
disorder presented to the emergency room with new 
onset bilateral nystagmus, and bilateral lower extre-
mity weakness progressing over 4 weeks making her 
bedbound. Her family also reported mild confusion. 
There was no known family history of neurological 
disease, and she had not reported any recent diarrheal 
illness preceding her symptoms. She was admitted to 
the hospital with initial diagnosis of possible MS. The 
patient also had dysuria and urinalysis was consistent 
with urinary tract infection on admission. She was 
started on intravenous antibiotics and IV fluid resus-
citation for the urinary tract infection.

While on the floors, a detailed history and physical 
examination was done. The patient had a history of a 
gastric sleeve surgery 2 months prior and was taking 
her supplements (including vitamins) as prescribed. 
Comprehensive neurological examination revealed 
the evidence of psychomotor slowing with disorienta-
tion to time, poor recall and recollection, and short 
attention span for age. She was also noted to have 4/5 
muscle strength proximally, decreased hip flexion and 
extension with appropriate effort. The range of move-
ments of knee were intact but poorly sustained. 
Plantar reflexes showed normal flexor response bilat-
erally. Eye examination showed intact visual fields 
and no afferent or efferent pupillary defects but was 
positive for prominent vertical upbeat nystagmus, 
horizontal gaze evoked nystagmus with torsion 
bilaterally.

The initial differential diagnosis for her neurologi-
cal symptoms included possible MS. High-dose intra-
venous steroids were considered but were deferred 
initially because of the active urinary tract infection. 
MRI brain showed non-specific T2 FLAIR signals in 
periventricular, juxta-cortical, and bilateral medial 
thalamic regions. Cervical and thoracic spine MRI 
were normal. Lumbar puncture showed no evidence 
of infection or malignancy. No oligoclonal bands 
were observed in cerebrospinal fluid making MS 
unlikely.

Meanwhile, given her history of recent gastric sleeve 
surgery, there was concern for vitamin B1 or B12 
deficiencies and/or other mineral (Copper) deficiencies 
- and therefore levels were checked. She was given 
multiple vitamin supplementations including Vitamin 
B1 and B12 at admission. Thiamine level returned low 

at 28 nmol/L (reference range 78–185 nmol/L). She was 
diagnosed with Wernicke’s encephalopathy and started 
on high-dose intravenous thiamine (500 mg twice a 
day). Over her hospital course, both her mentation and 
gait slowly improved. On discharge to acute rehabilita-
tion, she was ambulating with a rolling walker. At 
5-month follow up, she was ambulating without assis-
tance, nystagmus had resolved, but short-term memory 
impairment persisted.

3. Discussion

The patients with obesity have a higher prevalence of 
nutritional deficiencies, with some patients having base-
line deficiencies prior to surgery, and others developing 
it following surgical procedures. This risk of developing 
new deficiencies is multifactorial and is due in part to 
dietary changes, in addition to post-surgical changes in 
absorptive surfaces in the GI tract [15,16].

Vitamin deficiency is a known complication of 
bariatric surgery with Vitamin C, B1, and B6 defi-
ciencies among the most common [17]. Thiamine 
deficiency status post-vertical sleeve gastrectomy has 
been reported in 25% of the cases in adult popula-
tions [18]. Affected patients are predominantly 
African American females compliant with their pre-
scribed vitamin regimens [18]. Wernicke encephalo-
pathy, a serious disorder of thiamine deficiency, has 
been shown to occur in fewer than 1% of all patients 
after bariatric surgery, although this is likely to be a 
vast underestimation [19]. Interestingly, while men 
are more frequently diagnosed with WE, women 
seem to have heightened susceptibility [20,21].

MS is the most common CNS disorder resulting in 
irreversible disability in young adults [22,23]. An 
estimate of MS prevalence in the USA in 2010 was 
309.2 per 100,000 people[24]. It disproportionately 
affects women at increasing incidence rates over 
time for reasons that are unclear [25,26]. The mean 
age of onset is 28–31 with women affected at earlier 
ages than men [22,27].

Classic signs of WE include the triad of encepha-
lopathy, oculomotor dysfunction, and gait ataxia, 
especially in patients with alcohol use disorder. 
However, all three components of this triad have 
only been present in 33% of patients with many 
patients demonstrating only one or two of the three 
features [21,28]. For this reason, WE is likely vastly 
underdiagnosed [29,30]. One study showed that only 
20% of patients found to have chronic WE lesions at 
autopsy had been diagnosed prior to death. [30] In 
this study, only 16% of patients had all three char-
acteristic features of the WE triad, while 19% of 
patients had no features [30].

Some of the symptoms including incoordination, 
gait instabilities, double vision, abnormal eye 
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movements, can be seen in both MS and Wernicke’s 
encephalopathy.

Although typical MRI lesions involving symmetric 
alterations in the thalami and periaqueductal area are 
commonly seen in patients with WE secondary to 
chronic alcohol use, it is more common to see atypical 
lesions in WE secondary to nonalcoholic causes. Some 
of the atypical lesions described include symmetric 
alterations of the cerebellum, cranial nerve nuclei, peri-
ventricular region, and cerebral cortex [31]. These sus-
picious overlaps in both clinical and neuroimaging 
between MS and WE make it paramount to differenti-
ate the two before initiating treatment.

Two aspects of our case stand out severe Vitamin 
B1 deficiency occurred despite patient adherence to 
prescribed supplement regimen. The MRI brain also 
showed non-specific periventricular and thalamic 
lesions that could have been misdiagnosed as demye-
linating lesions of MS. Additionally, such changes are 
often present in Wernicke’s encephalopathy [31].

4. Conclusion

This case illustrates the importance of proper recog-
nition of thiamine deficiency post-bariatric surgeries. 
Unfortunately, a subset of similar patients has been 
diagnosed and treated as MS [4]. Although, WE can 
appear a few weeks to several months after bariatric 
surgery, these patients are at lifelong risk of develop-
ing deficiencies [32]. The recommended initial treat-
ment is parenteral thiamine 200 mg three times a day 
to 500 mg once or twice daily for 3 to 5 days followed 
by 250 mg daily for 3 to 5 days, and dose of 100 mg 
daily [33]. Prompt initiation of treatment is critical 
for prevention of irreversible Korsakoff syndrome.

Primary care physicians should maintain a high 
index of suspicion for micronutrient deficiencies in 
patients presenting with neurological symptoms. 
Neurological conditions caused by vitamin and micro-
nutrient deficiencies are reversible when diagnosed 
early and treated with appropriate supplementation. 
Obtaining an outpatient neurology referral, although 
necessary, may be time consuming, further delaying 
treatment while permanent neurological sequelae may 
result [34]. This case underscores the importance for 
primary care physicians to consider nutritional defi-
ciencies as possible etiologies for neurological problems 
as they occur not uncommonly after bariatric surgery.
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