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Vitamin and mineral deficiencies are prevalent nutritional disorders following
bariatric surgery. Although they are more prevalent after malabsorptive
procedures such as bypass, they also occur in restrictive procedures such as
gastric sleeve. The mechanisms that lead to the occurrence of these deficits
are related to the presence of poor nutritional intake or poor adherence
to multivitamins and multimineral supplementation. Wernicke—Korsakoff
syndrome (WKS) is an acute neurological disorder resulting from thiamine
deficiency. This syndrome is composed of two distinct phases: first,
Wernicke Encephalopathy (WE), the acute phase of this syndrome, which
is characterized by a triad of mental confusion, ocular signs, and ataxia,
followed by the chronic phase of WKS, called Korsakoff's syndrome (KS),
which is known for the presence of anterograde amnesia and confabulation.
We aimed to report a case of a patient with WKS after bariatric surgery.
The patient’s retrospective chart review was performed in order to retrieve
the relevant clinical data. The patient was a 24-year-old female student
with a BMI of 48kg/m? who underwent sleeve gastrectomy surgery for
morbid obesity. Over the following 2 months, recovery from surgery was
complicated by non-specific symptoms such as nausea, recurrent vomiting,
and a significant reduction in food intake, which led the patient to visit the
emergency department six times with hospitalization on the last occasion
for a definitive diagnosis. During the 15days of hospitalization, the patient
developed ocular diplopia, nystagmus, complaints of rotatory vertigo, and
gaitabnormalities. Amagnetic resonance imaging of the head was performed
but revealed no significant changes. After a formal neurological assessment,
treatment with parenteral thiamine (100 mg, three times a day) was started
without prior dosing. The observed clinical improvement confirmed the
diagnosis of WKS. Bariatric surgery may contribute to thiamine deficiency
and, consequently, to WKS. Education about the adverse consequences of
malnourishment is mandatory before and after the surgery. Investigation of
nutritional deficiencies both pre- and post-operatively is crucial in order to
prevent complications such as WKS.
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1 Introduction

Obesity is a complex, multifactorial, adiposity-based, chronic
disease defined by excessive adiposity and determined by altered and
pathological mechanical forces (fat mass disease), as well as deranged
endocrine and immune responses (sick fat disease) (1). This situation
has been associated with an increased risk of many non-communicable
diseases (1, 2). According to the World Health Organization (WHO),
overweight affects approximately 60% of adults and approximately
one in three children in the WHO European Region. Morbid obesity
influences the population’s morbidity, mortality, and quality of
life (3).

Bariatric surgery (BS) has been recommended as an effective
treatment for severe obesity (4) and has increased in recent years.
Surgical treatment is indicated in patients with a body mass index
(BMI) higher than 40kg/m? or higher than 35kg/m” and associated
comorbidities (5). In addition to weight reduction, BS has shown
several benefits in obesity-related conditions, such as the management
of type 2 diabetes, control of hypertension, cardiovascular benefits,
reduction of obstructive sleep apnoea, reduction of disability, and
reduction of health care costs (6). Among weight loss surgeries, sleeve
gastrectomy (SG) is common in morbid obesity. During this surgery,
a portion of the stomach is removed, resulting in restricted food
consumption and reduced ghrelin secretion, promoting weight loss
(7). BS has been shown to develop some complications due to the
surgical procedure, such as bleeding, infection, and nutritional
deficiency (3).

Wernicke-Korsakoft syndrome (WKS) is an acute neurological
disorder resulting from thiamine deficiency and a possible adverse
complication of BS (4). This syndrome is composed of two distinct
phases: first, Wernicke Encephalopathy (WE) an acute phase
characterized by a clinical triad of mental confusion, ophthalmoplegia,
and ataxia (8). The full triad has been reported in less than 30% of
cases, and its absence does not exclude the possibility of WE (9). The
acute phase is followed by the chronic phase of WKS, known as
Korsakoft’s syndrome (KS) and characterized by the presence of
anterograde amnesia and confabulation (8). KS may affect up to 85%
of WE patients. At least 60% of patients who survive WE also have
residual physical disabilities such as nystagmus and ataxia (10).

BS presents a risk factor for WKS due to the prevalence of vitamin
and mineral deficiencies following surgery. The mechanisms leading
to these deficits are prevalent among patients undergoing obesity
surgery and are related to the presence of poor nutritional intake and/
or poor adherence to multivitamin and multimineral supplementation
(4). WKS associated with BS is considered rare and can be missed. If
thiamine is administered parenterally early in the course of the
disease, the patient’s symptoms improve; however, if therapy is
delayed, thiamine deficiency can be fatal (11). We report a case study
of WKS caused by BS.

2 Case description

We report a case study of a 24-year-old female student affected by
morbid obesity, with the following anthropometric parameters: weight
128kg, height 163cm, and BMI 48kg/m* Her medical history
included hypothyroidism and depressive disorders. During the 2 years
prior to the surgery, the patient was followed up in psychology,
endocrinology, and nutrition consultations and recorded an increase
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in body weight of 16kg. The patient reported no alcohol or drug use
and underwent bariatric surgery.

After surgery, no early complications were observed, and the
patient was discharged after 72 h with a prescription for a liquid hypo-
energetic diet, which was not well tolerated with associated vomiting.
The patient also showed poor adherence to multivitamin and
multimineral supplementation. Over the following 2 months, the
patient lost 17kg of weight, which resulted in a BMI reduction to
42kg/m* The patient presented with generalized weakness and
progressive non-specific symptoms such as nausea, recurrent
vomiting, and a significant decrease in food intake. After admission
to the emergency department, the patient was hospitalized for
potassium replacement, but there was no improvement in diet
tolerance. On another admission to the emergency department, the
patient was readmitted for the exclusion of complications from
the surgery.

On readmission, the neurological signs presented consisted of
ocular diplopia, predominated horizontal nystagmus, complaints of
rotatory vertigo, gait abnormalities, delirium with impaired
orientation, and short-term recall with confabulation. On
examination, her vital signs were stable, with a heart rate of 75 beats/
min and blood pressure of 117/68 mm Hg. The temperature was
37.1°C. Laboratory tests revealed a glycaemia of 112mg/dL,
hypokalaemia (3.3 mmol/L), which could explain some muscle
weakness, low serum osmolarity (270 mOsm/kg), and low urea
(13mg/dL), probably due to her low-protein diet. Alanine
aminotransferase (ALT) was 170 U/L and aspartate aminotransferase
(AST) was 61 U/L. C-reactive protein was 5.98 mg/dL, indicating some
degree of infection.

The initial diagnosis of peripheral vertigo was clarified with an
MRI scan of the head, which revealed no significant changes. After a
formal neurological assessment, the diagnostic hypothesis of WKS
was considered. This hypothesis was in line with Caine’s operational
criteria for diagnosing WE, which require two of the following four
signs: (a) dietary deficiencies, (b) oculomotor abnormalities, (c)
cerebellar dysfunction, and (d) either an altered mental state or mild
memory impairment (12). Treatment with parenteral thiamine was
started without prior dosing. On the 10th day of hospitalization, the
patient received intravenous thiamine (100 mg, three times a day).
Three days after starting thiamine, the clinical improvement observed
confirmed the diagnosis of WKS.

Fifteen days after hospitalization, the patient was discharged,
showing signs of progressive recovery, and was instructed to continue
oral thiamine supplementation (100 mg, three times a day). Over the
following weeks, the patient underwent rehabilitation with slow and
progressive improvement. Seven months after surgery, the patient
weighs 72kg (BMI 31kg/m®) and maintains a stabilization diet
without difficulty. The dose of thiamine supplementation was reduced
from three times a day to one time a day due to the return of serum
thiamine levels to normal values. Despite her recovery, the patient
continues to have some physical limitations, such as an abnormal gait,
aided by crutches, and mental confusion. The timeline of the case
report is shown in Figure 1.

3 Discussion

Gastric resection for BS has been associated with macro- and

micronutrients deficiencies (7). Although deficiencies are more

frontiersin.org


https://doi.org/10.3389/fnut.2023.1321275
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Bento et al.

10.3389/fnut.2023.1321275

H Baadnieal
) for ) for Discharged
potassium exclusion of Oral thiamine
24-years-old, female replacement compl:;atlons supplementation
100 mg, 3 times
42 kg/m? sur Neurological ( 8
2 kg/m ¢ e assessment a day)
December2022 January 2023 and
September 2020 initiation of February 2023
parenteral
thiamine
(100 mg,
3 times aday)
Hospitalizatior >
3d
? ‘ - ?
Diagnosis of
Presumption WKS
of peripheral confirmed
vertigo by the
diagnosis dlinical
clarified v»{itha improvements
November 2022 r’;ﬂf"eﬁc June 2023
48 kg/m? imaging of the 31 kg/m?
head revealing
Sleeve Gastrectomy no significant Rehabilitation with
changes low and
Surgery s|
progressive
Initiation of liquid hypo- improvement
energetic diet o
Maintains general
diet
FIGURE 1
Timeline of clinical findings and nutritional intervention.

prevalent after malabsorptive procedures such as bypass, they can also
occur in restrictive procedures such as gastric sleeve. According to
Oudman et al., the most common bariatric procedure leading to
WE is Roux-en-Y gastric bypass, followed by sleeve gastrectomy.
Possible mechanisms leading to thiamine deficiency are persistent
vomiting, rapid weight loss, poor nutritional intake, malabsorption
due to surgical technique, and inadequate vitamin replacement (5).
WE is a neurological syndrome caused by thiamine deficiency (9).
It is more common in alcoholics, although any disease that causes
malnutrition and thiamine deficiency can give rise to the syndrome
(13, 14); for example, cancer patients, gastrointestinal diseases, or
gastrointestinal tract surgery lead to a reduction in nutrient intake and
absorption (3). Cases of WE following BS have been described for at
least 40 years (3). Although this condition is likely underdiagnosed,
Chang et al. stated that WE occurs in less than 1% of all patients after
receiving BS (15). According to Bathobakae et al., only approximately
15% of all WE cases are diagnosed antemortem due to the ambiguous
set of neurological symptoms (9). Olmsted et al., in autopsy studies,
revealed that up to 80% of cases of WKS are not diagnosed using the
criteria of classical symptoms and signs, such as mental confusion,
ocular signs, and ataxia. However, approximately 20% of patients do
not present any of these signs, and up to 37% may only present one
(16). By chance, our patient presented with the complete triad of
mental confusion, nystagmus, and ataxia. The diagnosis of
WE remains essentially clinical; the symptoms and signs can be very
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vague and are mainly related to prolonged post-operative vomiting,
rapid weight loss, and an altered mental status (3). WE usually
develops in the first 6 months after surgery, although presentation can
be earlier if the patient was lower on thiamine before the surgery (9).
Our patient was diagnosed 4 months after sleeve gastrectomy surgery,
which may indicate that she was lower on thiamine before the surgery.
According to Gomes et al.,, thiamine deficiency seems to affect a
significant proportion (15-29%) of preoperative bariatric surgery
patients (17). This suggests that obese patients are a risk group for
thiamine deficiency, which can be explained by the typical dietary
pattern of high consumption of simple sugars and processed
carbohydrates (which contain very little thiamine) and low
consumption of foods high in thiamine, such as whole grains,
legumes, and seeds (17).

There are no reliable and accessible measures to detect thiamine
deficiency, despite biochemical changes often preceding overt physical
signs (16). Analysis of nutritional status includes 24-h urine excretion of
thiamine and blood analysis, such as the thiamine diphosphate test, which
measures the level of active thiamine used in biochemical pathways, or
erythrocyte transketolase assay, which provides an indirect measure of the
most recent utilization of thiamine (10). These analyses have been
developed but have limited clinical use due to the processing time
required (days to weeks); therefore, they do not offer a practical way of
diagnosing WE. It should also be noted that the measurement of serum
thiamine is not part of routine laboratory analyses after BS. In our patient,
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blood thiamine levels were not measured. However, the clinical findings
and the effectiveness of the treatment appeared to be sufficient for the
diagnosis of WKS. Radiological examination by magnetic resonance
imaging (MRI) can be used to confirm the diagnosis of WE (9). A positive
test is characterized by hyperintensities in the periventricular areas of the
mammillary bodies, thalamus, and periaqueductal and periventricular
regions (9, 11). This diagnostic tool has a sensitivity of 50-53% (3, 9, 11)
and a specificity of 93% in WE diagnosis (9, 11). Therefore, the absence
of hyperintensities is not conclusive (9), and MRI findings are not
diagnostic in all cases (3), as was seen in this case report once the brain
MRI that was performed did not reveal the typical MRI findings of WE. It
is also important to mention that the characteristic lesion sites and signals
are not pathognomonic of WE, and consequently, other causes of acute
encephalopathy should be considered, for instance, Miller-Fisher
Bechet’s
ventriculoencephalitis, and others (8). Computed tomography (CT)

syndrome, primary cerebral lymphoma, disease,
imaging is not the most suitable imaging technique for detecting WE (4).
In view of the above, it is important for clinicians to take a good clinical
history and be familiar with the risk factors for thiamine deficiency and
its signs and symptoms (10). In addition, we argue that clinicians should
be extremely attentive to all patients who have even a remote chance of
developing nutritional deficiency, for example, patients undergoing
obesity surgery.

The normal thiamine requirement for a healthy adult is
approximately 1 milligram per day-0.5mg for every 1,000 Kcal
ingested (5). The body stores approximately 30-50 mg of vitamin Bl
(8). However, in the case of a deficient diet, severe depletion occurs
approximately after 18-20 days of inadequate supply (11). In our case,
thiamine reserves were depleted due to anorexia, restricted dietary
intake, and low adherence to multivitamin and multimineral
supplementation. Thiamine is absorbed in the small intestine, with
maximum absorption in the jejunum and ileum (5), preferably in the
most acidic environment. Thiamine deficiency can therefore
be expected to result from a decrease in acid production (3) as a result
of gastrectomy. After being absorbed, this nutrient is transported
across the blood-brain barrier by passive and active processes (8).

Thiamine is a water-soluble vitamin (10) that is derived from the
diet and is essential for normal brain function (18). This vitamin is
required for the metabolism of carbohydrates to produce cellular
energy, for the metabolism of lipids for the integrity of the myelin
sheath, and for the metabolism of amino acids for the proper synthesis
and function of neurotransmitters (3). Depletion of thiamine levels
can result in the impairment of thiamine-dependent enzymes, such as
pyruvate dehydrogenase and transketolase, causing selective neuronal
death (3), which usually leads to lesions that can be seen in MRI (10).
In the case of prolonged and severe thiamine deficiency, without
adequate replacement, metabolic dysfunction progresses, leading to
cerebral lesions and, consequently, cellular death (11).

WE is considered a reversible metabolic disorder that usually
responds favorably to therapy with thiamine supplements. However,
evidence suggests that therapy may not always lead to complete
neurocognitive recovery (18). Without prompt treatment of this
condition, WE can progress from an acute, reversible affliction to chronic
and more permanent KS, coma, or death (9, 19). There are no
standardized national guidelines for the administration of thiamine (16).
Although clinicians agree on the empiric treatment for WE, there is no
consensus on how much thiamine should be initiated and for how long
(9). Despite this, the Royal College of Physician advocates that 500 mg of
parenteral thiamine should be given three times daily until symptoms of
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acute WE resolve (4, 16). The American Society for Metabolic and
Bariatric Surgery recommends 200 mg of IV thiamine, three times a day,
to 500 mg daily or twice a day for 3-5days, followed by 250 mg daily for 3
to 5days or until resolution of symptoms. This is then followed by 100 mg
of oral thiamine daily until the patient is no longer at risk of vitamin B1
deficiency (9). The European Federation of Neurological Societies (EFNS)
recommends 200 mg, three times per day, until symptoms resolve (20).
Our patient was promptly started on thiamine 100mg IV every 8h for
4days and discharged on 100mg of oral thiamine three times a day.
Although there is no consensus on the dosage, frequency, and duration of
thiamine administration in the treatment of WE (21), it should be noted
that the duration of treatment and the dosage administered were lower
than the existing recommendations. Oudman et al., defend that cognitive
and motor outcomes are better in groups that receive more than 500 mg/
day as an initial dose (14). Additionally, it highlights that longer treatment
and higher doses are likely to result in more favorable outcomes (14).
According to Infante et al.,, high doses of intramuscular thiamine for a
longer period, with gradual dose reduction after clinical parameters
improve, and maintenance of intramuscular thiamine at 200 mg/day for
at least 12 months should be employed (21).

It is worth mentioning that oral supplements are not absorbed in
significant amounts (4) since oral thiamine has only approximately 5%
bioavailability, so considering that IV thiamine is virtually 100%
bioavailable, thiamine should be administered IV (10).

The thiamine composition of recommended supplements
regarding Bariatric Morango or Citrus, WLS Optimum & Calcium
Citrate, and Barovit Sleeve & Calciumplus is shown in Table 1. The
supplementation used by our patient was Bariatric Morango, dosed in
one chewable capsule a day. Compared to the WLS Optimum &
Calcium Citrate and the Barovit Sleeve & Calciumplus, the
supplementation used by our patient has a lower dose of vitamin B1,
0.38 mg vs. 2mg and 1.2mg, respectively. Consequently, the RDA is
also lower, at 32% vs. 167% and 100%, respectively.

Non-users of multivitamin and multimineral supplements may
develop poor nutritional status in the long term. According to Oudman
et al,, 10.3% of WE patients related to obesity surgery showed poor
adherence to medication and the follow-up medical regimen (4). Spetz
et al. reported an average adherence rate of less than 50% in patients
undergoing BS and associated the low adherence reported with side
effects, forgetfulness, and difficulty swallowing pills (22). Suggestions for
improving patient compliance include reducing the number of tablets,
lowering costs, and improving patient and general practitioner education
(23). It is therefore important to carry out more studies to identify the
need for long-term nutritional monitoring, as well as to consider patients’
barriers to using supplements and understand the best strategies for
improving adherence in each case (24).

Since the number of people undergoing BS is increasing, clinicians
involved in the surgical treatment of extreme obesity must select
patients according to the guidelines. Current guidelines for BS suggest
thiamine supplementation for BS patients and a higher dose for
patients with suspected thiamine deficiency (4). Prevention is the key
since nutritional complications after BS are potentially disabling and
may give rise to life-threatening conditions such as WKS. Yet they are
often easily preventable (23, 25). Adherence to multivitamin and
multimineral supplementation after BS is a crucial determinant of
whether complications will occur (25). American and European
societies recommend a strict protocol with counseling on supplements
and routine assessment of nutrient serum levels in both pre- and post-
surgery (23, 25).
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TABLE 1 Thiamine content of Bariatric Morango or Citrus, WLS Optimum, and Barovit Sleeve.

Bariatric Morango or Citrus

Micronutrients
RDA (%)

WLS Optimum & Calcium

Citrate Barovit Sleeve & Calciumplus

RDA (%) RDA (%)

Dosage

Vitamin B1, mg 0.38 32

Dosage

Dosage

RDA, Recommended daily allowance.

Our patient’s initial clinical condition was complex and presented
numerous diagnostic challenges, culminating in her going to the
emergency department six times before her physical signs of WE were
emphasized. She was diagnosed with WE on the 76th post-operative
day by a neurologist who observed the classic triad of symptoms,
namely confusion, gait ataxia, and ocular dysfunction, including
nystagmus. There were no abnormal neuroimaging findings. Thiamine
supplement therapy was initiated immediately, and the response was
favorable but ultimately not complete.

The patient’s clinical improvement 3 days after starting treatment
with parenteral thiamine suggested confirmation of the diagnostic
hypothesis of WKS. Early diagnosis and timely treatment are critical
to avoid fatal consequences, which is why we emphasize the
importance of vitamin B1 dosing in high-risk populations, such as
patients undergoing BS. Additionally, we suggest performing effective
education on the adverse consequences of malnourishment before
the surgery and emphasizing the importance of reinforcing it in the
post-surgical period. Exploring nutritional deficiencies in both pre-
and post-operative periods is crucial to preventing complications
such as WKS (23, 25). Furthermore, we suggest increasing awareness
and recognition among health professionals of the need for an early
diagnosis and prompt and appropriate treatment in order to
avoid sequelae.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

This study included only one participant and was conducted in
accordance with the Declaration of Helsinki to human studies. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participant provided written
informed consent to participate in this study. Written informed
consent was obtained from the participant for the publication of any
potentially identifiable images or data included in this article. Written

References

1. Frithbeck G, Busetto L, Dicker D, Yumuk V, Goossens GH, Hebebrand J, et al. The
ABCD of obesity: an EASO position statement on a diagnostic term with clinical and
scientific implications. Obes Facts. (2019) 12:131-6. doi: 10.1159/000497124

2. World Health Organization. Regional Office for Europe. WHO European Regional
Obesity: Report 2022. (2022)

3. Martines G, Musa N, Aquilino F, Capuano P. Severe neurological complication
following adjustable gastric banding. G Chir. (2018) 39:92-6.

Frontiers in Nutrition

informed consent was obtained from the participant/patient for the
publication of this case report.

Author contributions

MB: Writing - original draft, Formal analysis, Methodology,
Investigation. JV: Conceptualization, Formal analysis, Methodology,
Writing - review & editing, Investigation. MS: Formal analysis,
Writing - review & editing. JC: Conceptualization, Formal analysis,
Methodology, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article.

Acknowledgments

This work was financed by national funds through the FCT—
Foundation for Science and Technology, I.P, under the project
UIDB/04585/2020.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Oudman E, Wijnia JW, van Dam M, Biter LU, Postma A. Preventing ‘Wernicke
encephalopathy after bariatric surgery. Obes Surg. (2018) 28:2060-8. doi: 10.1007/
511695-018-3262-4

5. Alves LF, Gongalves RM, Cordeiro GV, Lauria MW, Ramos AV. Beriberi after
bariatric surgery: not an unusual complication. Report of two cases and literature
review. Arq Bras Endocrinol ~Metab. (2006) 50:564-9. doi: 10.1590/
s0004-27302006000300021

frontiersin.org


https://doi.org/10.3389/fnut.2023.1321275
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1159/000497124
https://doi.org/10.1007/s11695-018-3262-4
https://doi.org/10.1007/s11695-018-3262-4
https://doi.org/10.1590/s0004-27302006000300021
https://doi.org/10.1590/s0004-27302006000300021

Bento et al.

6. Smith Choban P, Jackson B, Poplawski S, Bistolarides P. Bariatric surgery for morbid
obesity: why, who, when, how, where, and then what? Cleve Clin ] Med. (2002)
69:897-903. doi: 10.3949/ccjm.69.11.897

7. Eghbali F, Bhahdoust M, Sarafraz H, Naghshbandi M, Eshkevari AV, Movahedi H.
Dry beriberi after sleeve gastrectomy: an undiagnosed case report. Int | Surg Case Rep.
(2022) 96:1-4. doi: 10.1016/j.ijscr.2022.107357

8. Silva A, Enes A. Sindrome de Wernicke-Korsakoff - Revisao literaria da sua base
neuroanatémica. Arquivos de Medicina. (2013) 27:121-7.

9. Bathobakae L, Ozgur SS, Lombardo D, Mekheal N, Michael P. “Bariatric beriberi”:
a rare case of Wernicke encephalopathy two weeks after laparoscopic sleeve gastrectomy.
Cureus. (2023) 14:1-5. doi: 10.7759/cureus.37056

10. McCormick LM, Buchanan JR, Onwuameze OE, Pierson RK, Paradiso S. Beyond
alcoholism: Wernicke-Korsakoff syndrome in patients with psychiatric disorders. Cogn
Behav Neurol. (2011) 24:209-16. doi: 10.1097/WNN.0b013e31823f90c4

11. Cornea A, Lata I, Simu M, Rosca EC. Wernicke encephalopathy presenting with
dysphagia: a case report and systematic literature review. Nutrients. (2022) 14:1-13. doi:
10.3390/nu14245294

12. Caine D, Halliday GM, Kril JJ, Harper CG. Operational criteria for the
classification of chronic alcoholics: identification of Wemicke’s encephalopathy. J Neurol
Neurosurg Psychiatry. (1997) 62:51-60. doi: 10.1136/jnnp.62.1.51

13. Cirignotta F, Manconi M, Mondini S, Buzzi G, Ambrosetto P. Wernicke-Korsakoff
encephalopathy and polyneuropathy after Gastroplasty for morbid obesity report of a
case. Observation. (2000) 57:1356-9. doi: 10.1001/archneur.57.9.1356

14. Oudman E, Wijnia JW, Bidesie J, Al-Hassaan Z, Laenen S, Jong-Tjien-Fa AV.
Young nonalcoholic Wernicke encephalopathy patient achieves remission following
prolonged thiamine treatment and cognitive rehabilitation. J Clin Med. (2023) 12:2901.
doi: 10.3390/jcm12082901

15. Chang HW, Yang PY, Han TI, Meng NH. Wernicke encephalopathy concurrent

with polyradiculoneuropathy in a young man after bariatric surgery: a case report.
Medicine (United States). (2019) 98:e14808. doi: 10.1097/MD.0000000000014808

Frontiers in Nutrition

06

10.3389/fnut.2023.1321275

16. Olmsted A, DeSimone A, Lopez-Pastrana J, Becker M. Fetal demise and Wernicke-
Korsakoff syndrome in a patient with hyperemesis gravidarum: a case report. ] Med Case
Rep. (2023) 17:1-7. doi: 10.1186/513256-022-03748-2

17. Gomes F, Bergeron G, Bourassa MW, Fischer PR. Thiamine deficiency unrelated
to alcohol consumption in high-income countries: a literature review. Ann N'Y Acad Sci.
(2021) 1498:46-56. doi: 10.1111/nyas.14569

18. Gasquoine PG. A case of bariatric surgery-related Wernicke-Korsakoff syndrome
with persisting anterograde amnesia. Arch Clin Neuropsychol. (2017) 32:610-7. doi:
10.1093/arclin/acx037

19.Seo Y, Reed M, Chang JS, Lui E. Wernicke’s encephalopathy presenting with
confusion in a patient with schizophrenia. Cureus. (2022) 14:1-5. doi: 10.7759/
cureus.32320

20. Oudman E, Wijnia JW, Oey MJ, van Dam M, Postma A. Wernicke-Korsakoff
syndrome despite no alcohol abuse: a summary of systematic reports. J Neurol Sci.
(2021) 426:1-6. doi: 10.1016/j.jns.2021.117482

21. Infante MT, Fancellu R, Murialdo A, Barletta L, Castellan L, Serrati C. Challenges
in diagnosis and treatment of Wernicke encephalopathy. Nutr Clin Pract. (2016)
31:186-90. doi: 10.1177/0884533615621753

22. Spetz K, Svedjeholm S, Roos S, Grehn S, Olbers T, Andersson E. Adherence to
vitamin and mineral supplementation after bariatric surgery - a two-year cohort study.
Obes Res Clin Pract. (2022) 16:407-12. doi: 10.1016/j.0rcp.2022.09.001

23.Nuzzo A, Czernichow S, Hertig A, Ledoux S, Poghosyan T, Quilliot D, et al.
Prevention and treatment of nutritional complications after bariatric surgery. Lancet
Gastroenterol Hepatol. (2021) 6:238-51. doi: 10.1016/S2468-1253(20)30331-9i

24. Heusschen L, Berendsen AAM, Deden LN, Hazebroek EJ, Aarts EO. Nutritional
deficiencies 3 years after sleeve gastrectomy can be limited by a specialized multivitamin
supplement. Obes Surg. (2022) 32:3561-70. doi: 10.1007/s11695-022-06256-w

25. Marcotte E, Chand B. Management and prevention of surgical and nutritional
complications after bariatric surgery. Surg Clin N Am. (2016) 96:843-56. doi: 10.1016/j.
5uc.2016.03.006

frontiersin.org


https://doi.org/10.3389/fnut.2023.1321275
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3949/ccjm.69.11.897
https://doi.org/10.1016/j.ijscr.2022.107357
https://doi.org/10.7759/cureus.37056
https://doi.org/10.1097/WNN.0b013e31823f90c4
https://doi.org/10.3390/nu14245294
https://doi.org/10.1136/jnnp.62.1.51
https://doi.org/10.1001/archneur.57.9.1356
https://doi.org/10.3390/jcm12082901
https://doi.org/10.1097/MD.0000000000014808
https://doi.org/10.1186/s13256-022-03748-2
https://doi.org/10.1111/nyas.14569
https://doi.org/10.1093/arclin/acx037
https://doi.org/10.7759/cureus.32320
https://doi.org/10.7759/cureus.32320
https://doi.org/10.1016/j.jns.2021.117482
https://doi.org/10.1177/0884533615621753
https://doi.org/10.1016/j.orcp.2022.09.001
https://doi.org/10.1016/S2468-1253(20)30331-9ï
https://doi.org/10.1007/s11695-022-06256-w
https://doi.org/10.1016/j.suc.2016.03.006
https://doi.org/10.1016/j.suc.2016.03.006

	Case report: Wernicke–Korsakoff syndrome after bariatric surgery
	1 Introduction
	2 Case description
	3 Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

