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Wernicke encephalopathy -after sleeve gastrectomy. A review of the literature

1. INTRODUCTION

Bariatric surgery is currently the most effective treatment modality to induce weight
loss and ameliorate the various comorbidities of obesity. However, bariatric
interventions induce major changes in the anatomy and physiology of the
gastrointestinal tract, thus can be responsible for quite a range of side-effects,

including nutritional deficiencies.

Bariatric operations traditionally are divided to restrictive, malabsorptive or combined
according to the mechanism they induce weight-loss. The vertical banded
gastroplasty,the laparoscopic adjustable gastric band and the laparoscopic sleeve
gastrectomy are considered restrictive procedures, deriving their efficacy from
decreasing the gastriccapacity, thus restricting the ability to ingest food. The various
configurations of biliopancreatic diversion (Scopinaro, duodenal switch, etc) are
considered malabsorptive procedures, as they bypass various parts of the small
intestine, thus reducing the actual absorptive ability of the alimentary tract, creating in
this way a permanent partial food malabsorption, when this reduced absorptive
capacity is overtaken by increased food ingestion. (1). Last but not least Roux-en-Y
gastric bypass combines both mechanisms by reducing drastically the gastric capacity
with the creation of a small gastric pouch and inducing malabsorption by bypassing a
various portion of the proximal jejunum used for the creation of the biliopancreatic

and the alimentary loop, thus allowing only the common loop for food digestion.

Forseeingly, the various bariatric surgical procedures have been associated with
nutritional deficiencies, but their prevalence depend on the type of surgery. Sleeve

gastrectomy being a restrictive operation leads less frequently to nutritional



deficiencies than the Roux-en-Y gastric bypass, which having also a malabsorptive
component is associated with a higher prevalence of nutritional deficiencies.
Biliopancreatic diversion is a procedure in which a large section of small intestine is

bypassed, and hence it carries the highest risk for nutritional deficiencies. (2) (3) (4)

In this paper, one particular deficiency complicating bariatric surgery, with potential
grave consequences, the thiamine (vitamin B1) deficiency and wernicke

encephalopathy is summarized, with a focus on clinical management aspects.

2. MATERIALS AND METHODS

2.1 Literature search strategies

We searched MEDLINE, Ovid, Embase, ISI (Science Citation Index), and Google
Scholar independently and in duplicate, using the MeSH terms [Wernicke
encephalopathy and bariatric surgery or obesity surgery or sleeve gastrectomy]. We
reviewed references of all reports for additional cases. We used the related articles

link and searched the citations of reports in

the ISI Science Citation Index to identify additional reports.

2.2 Inclusion and Exclusion criteria

Included were case reports, case series, or cohort studies describing Wernicke
encephalopathy after sleeve gastrectomy. Cases included were those that met the
operational case definition of Wernicke encephalopathy, comprising two of the
following four symptoms: 1) dietary deficiencies, 2) oculomotor abnormalities, 3)
cerebellar dysfunction, and 4) altered mental state or mild memory impairment. We

independently reviewed the full text of these articles and abstracted data on age, sex,



duration of onset, type of surgery, severity of weight loss, predisposing factors,

radiographic findings, unique neurologic features, and outcomes.

2.3 Result of the literature search

By using the above search strategy a total of 7 studies, including 7 patients were

analyzed.

3. RESULTS

3.1 Indications for sleeve gastrectomy

The indications for sleeve gastrectomy are referred to Table 2 (5)

3.2 Patient’s demographics and clinical characteristics (Table 1)

We identified 7 case reports. Patients ranged in age from 24 to 43 years; 3 patients
were aged 21 to 30 years, 3 patients were aged 31 to 40 years, and 1 patients were
aged 41 to 50 years. Most patients were women (n=5). The onset of Wernicke
encephalopathy occurred as early as 3 weeks after surgery to as late as 60 weeks after
surgery. When symptoms of Wernicke encephalopathy developed, patients had lost

from 19 kg of body weight up to 60 kg of body weight.

The first case reported by Cerultti et al.(6), described the manifestation of central and
peripheral neurological deficits and psychogenic anorexia in a 33-year-old man, who
presented 18 weeks after SG. Because of the patient’s history, the clinical
examination and findings with brain magnetic resonance imaging, he was diagnosed
with Wernicke’s encephalopathy. The patient improved with thiamine, antidepressant
drugs and atypical neuroleptics. The second case reported by Jeong et al.(7)
described the manifestations of diplopia and dysarthria in a 24-year-old man who

presented 4 months after SG. He had been experiencing these symptoms for 3 months



after surgery, but failed to report them to his physician. His symptoms partially
improved with thiamine treatment; however mild gait disturbances and dysarthria
failed to completely resolve. In the third case by Makarewicz et al.(8), a 38 year old
morbidly obese patient underwent SG, complicated by gastric wall edema, dietary
noncompliance and recurrent vomiting; in addition to the restrictive nature of her
surgery, these factors precipitated Wernicke’s encephalopathy 1 month after her
surgery. Thiamine supplementation was administered, with  gradual improvement

over 6 months after the diagnosis. No permanent cognitive impairment was reported.

In 2012, Moiz¢é et al.(9) published a case of a 35 year old obese female presenting to
the emergency department 2.5 months after SG, complaining of repeated vomiting
and 11.3% weight loss as compared to her preoperative status. As workup failed to
demonstrate an etiology, she was diagnosed with anxiety and discharged home, only
to be readmitted a month later with visual disturbances. A nystagmus was elicited by
neurological exam, and a thiamine level confirmed the diagnosis of Wernicke’s
encephalopathy. The fifth case by Scarano et al(10), describes a 37-year-old woman
with a late development of Wernicke’s encephalopathy and severe polyneuropathy 3
months after SG. About 6 months after onset of neurological picture, her symptoms
partially improved with thiamine treatment. In the next case by Sharabi and
Bisharat(11), a 43-year-old female patient underwent SG and suffered from
Wernicke’s encephalopathy and paralytic ileus. Thiamine supplementation was
administered with gradual improvement in her encephalopathy; however, she was
readmitted three months later with a profound ileus, developed multi-system organ
failure and died. The last case by Saab et al.(12)refers to a 27 year-old female that she
had undergone SG for management of morbid obesity 3 weeks prior to her admission.

Given her recent bariatric surgery and high index of suspicion, a quick neurological



examination was done, demonstrating a left direction-changing horizontal nystagmus,
normal visual fields and no diplopia. She had short-term memory loss, and was poorly
cooperative with the sensory examination. There was weakness in all extremities,

with a decreased knee-jerk reflex bilaterally.

VVomiting was a predisposing factor in most patients (n=5). IV glucose without
thiamine and parenteral nutrition were other predisposing factors. The triad of
Wernicke encephalopathy (confusion, ataxia, and nystagmus) was present in the
majority of patients. Common findings on brain MRI were hyperintense signals in
the dorsal medial thalamic nucleus, periaqueductal gray area, third/fourth ventricles,
and caudate nucleus and putamen (n=5). Serum thiamine levels were low in 5
patients. Information about thiamine supplementation was unavailable in most

reports.

Most patients were treated with parenteral thiamine and made a complete recovery
(n=6). Some patients had residual neurologic defects, including Korsakoff psychosis,
persistent amnestic state with antegrade amnesia and retrograde memory loss,
memory problems, persistent ataxia, nystagmus, and neuropathy(n=2). One died

during hospitalization from septic shock.
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Patient’s demographics and clinical characteristics
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Table 2.

Indications for Primary Laparoscopic Sleeve Gastrectomy in the Morbidly Obese(5)

Procedure Characteristics

First step in super—super morbidly Followed by RYGB or BPD

obese patient

Single-stage procedure

Final step in poor candidate for Smoker

LRYGB or BPD-DS Warfarin

Final step in a high risk stomach Chile, Colombia, Japan: high incidence

of gastric cancer
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5.DISCUSSION

Wernicke Encephalopathy (WE) was first described by Carl Wernicke in 1881 as
“superior acute hemorrhagic poliencephalitis”. Despite the fact that WE was
described so early, it took more than half a century to recognize the relation between
the disease and the thiamine deficiency(20). Thiamine is a water-soluble vitamin of
the B complex. It Is involved with several enzymes in the Krebs cycle and pentose
phosphate pathway and plays a central role in cerebral metabolism. Thiamine
deficiency in turn instigates brain injury by inhibiting metabolism in regions of the
brain with high metabolic demand. The most frequently affected regions are the
medial thalamus and periventricular region of the third ventricle, periaqueductal area,
mammillary bodies and midbrain tectum (superior and inferior colliculi). Often, there
is selective loss of the Purkinje cells in the cerebellum. Although alcoholic patients
account for more than 90% of both acute and chronic WE in developed countries,
acute WE can occur also in cases of malnutrition (prolonged fasting, parenteral
nutrition without the addition of thiamine) or even in cases of prolonged vomiting(13,
14). Bariatric surgery can imitate or be complicated by all these conditions. Suddenly
occurring in its most common form, WE is classically characterized by a clinical triad
including reduced consciousness, a cerebellar syndrome (in particular ataxia and
dysarthria) as well as oculomotor disorders (ophthaloplegia, nystagmus). The classic
triad of WE was present in only 16% of patients in a retrospective autopsy
review(15). According to the Caine criteria (14), the diagnostic criteria for Wernicke
encephalopathy require 2 of the following 4 features: (1) dietary deficiency, (2)
oculomotor abnormality, (3) cerebellar dysfunction, and (4) confusion or mild
memory impairment. These criteria have a very high interrater reliability for the

diagnosis.
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The risk of WE evolvement depends on the type of bariatric surgery performed.
Purely restrictive operations, such as laparoscopic adjustable gastric banding,sleeve
gastrectomy and vertical banded gastroplasty, tend to cause fewer deficiencies than do
malabsorptive procedures such as laparoscopic Roux-en-Y gastric bypass and
biliopancreatic diversion(16). In morbidly obese patients following LSG, several
factors, including the restriction in energy intake, prolonged vomiting, rapid and
excessive weight lost, and medication noncompliance, have been associated to the
expression of WE(17). In particular, vomiting represents a well-known complication
of LSG which may be due to surgery-related complications because of the presence of

gastric stricture, leak and staple-line bleeding.

Despite the availability of different diagnostic modalities, including laboratory
evaluation, electroencephalography, and brain imaging, WE remains a clinical
diagnosis, requiring a high index of suspicion. The presumptive diagnosis may be
confirmed by measuring of thiamine and its phosphate esters in human blood by high-
performance liquid chromatography (HPLC) or by measuring the activity of the
enzyme transketolase in erythrocytes(18). However, because of technical difficulty
and lack of specificity, and also take several days to perform and will not aid in
decisionmaking, these tests are limited. Neuroimaging studies are powerful tools in
supporting the diagnosis of WE. MRI offers the best way to make a definitive
diagnosis for WE, despite a low sensitivity of 53%, but a 93% specificity to rule out
the disorder(19). Common brain MRI findings are hyperintense signals in the dorsal
medial thalamic nuclei, periaqueductal gray area, and the third and fourth
ventricle(17). The acute stage may show mammillary bod y enhancement, whereas

the chronic stage may show mammillary body atrophy(19).



13
The mainstay of treatment of WE is the administration of thiamine. The standard
recommendation is 200 mg, 3 times per day. The intravenous route is preferred
instead of the intramuscular one, while the oral route in the acute state is not
recommended due to decreased gastrointestinal absorption. However, several authors

state that the dose should be increased to 500 mg thiamine 3 times per day(14).

The contribution of LSG to the evolution of bariatric surgery is unquestionable.
However, LSG like any other type of surgery is not without complications. The
impact of WE after bariatric surgery is significantly underestimated. Due to its
increasing clinical application, even if Wernicke’s encephalopathy was considered as
an extremely rare complication that can occur after LSG, more and more relevant
literature references come to light. Therefore, physicians should be highly suspicious
with the diagnosis of Wernicke’s encephalopathy in cases of rapidly altered mental
status occurring in patients with malnutrition or malabsorption as a consequence of

prolonged vomiting after bariatric surgery.

6. CONCLUSIONS

In summary, this study reaffirms that only a small number of patient suffered from B1
deficiency around the world after LSG for morbid obesity. Physicians should be
highly suspicious with the diagnosis of Wernicke’s encephalopathy in cases of rapidly
altered mental status occurring in patients with malnutrition or malabsorption as a
consequence of prolonged vomiting after SG. Preoperative nutritional assessment and
rigorous postoperative follow-up plan with administration of multi-vitamin

supplements and assessment of serum levels is recommended in all patients.



14

ABSTRACT

Background: Bariatric surgical procedures are increasingly and successfully applied
in the treatment of morbid obesity. Nutrient deficiencies constitute the most important
long-term complications of bariatric interventions, as they may lead to
haematological, metabolic and especially neurological disorders which are not always
reversible. Thiamine (vitamin B1) deficiency has been reported in patients after

bariatric surgery.

Objective: The aim of this study is to review all cases that underwent Sleeve
gastrectomy and presented with Wernicke Encephalopathy, as a complication of the

procedure.

Methods: A review of the literature was conducted to evaluate all sleeve
gastrectomies performed till today and caused Wernicke encephalopathy to the
patients. Demographic data, operative parameters,, postoperative outcomes were

collected and assessed.

Results: A total of 7 studies, including 7 patients were analyzed. Patients ranged in
age from 24 to 43 years. The onset of Wernicke encephalopathy occurred as early as 3
weeks after surgery to as late as 60 weeks after surgery. When symptoms of Wernicke
encephalopathy developed, patients had lost from 19 kg of body weight up to 60 kg
of body weight. As this condition may lead to potentially irreversible neurological
manifestations, clinical alertness and prompt adequate treatment in case of deficiency

are required.

Conclusions: Micronutrient deficiencies and particularly B1 deficiency can occur

after LSG, although rarely. Preoperative nutritional assessment and postoperative



follow-up plan, should signs of Wernicke’s encephalopathy be traced, is

recommended in all patients.

IHEPIAHYH

Ewayoyn: Ot Baplatpikég eneppdoeig eivor dtopkmdg avEavOpeVeS Kot
YPNOLOTO0VVTOL LE EMTVYi 6T Ogpameio TG vocoyovov mayvoopkioc. H
avemdpKeln PacIK®V OPENTIKOV GLGTATIK®V amoTelel o cofap] pokpompodOesun
EMMAOKN TOV enepPdoemv avtodVv, Kabng umopel va TpoKaAésel coPapéc
OLULOTOAOYIKES, LETOPOAKES KOl EOIKA VEVPOLOYIKES SlaTAPOYEG TTOL TOALES POPES
elvar un avaotpéyipes. H éddenyn B1 (Bewapivng) €xel meprypagel oe acBeveig mov

&xovv vtoPAnOel oe enépPaon v vocoydvo mayvsopkio.

Ykomog: O okomdg avtig TG ovaoKOTnong etvat 1 cuALOYN TOV AcHEVOVY TOV
VOPBANONKOV GE EMUNKN YOGTPEKTOUN KO ELPAVICOV GTNV UETEYYEPNTIKT TOVG

nopeia eykepaiondera Wernicke, mg mbovi emmhokn g enépfaong.

Mé0odor: H avackomnon g BifAoypapiog mpoypatoromdnke pe 6komd va
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EKTIUNGEL TO TOGOGTO TMOV EMUNKDV YOUSTPEKTOUMV, Ol OTTOLES YAV MG EMUTAOKN TNV

eneavion eykeparonddeiag Wernicke otovg aceveis. Anpoypapkd dedopéva,
JLEYYXEPNTIKA GTOLYEI KO LETEYYELPNTIKA ATOTEAEGLLATO CLYKEVTPOONKOV Kol

avaAvOnKav.

Amoteréopata: 'Eva cOvoro 7 pehetdv mov meptehdpPavay 7 acBeveic avarbomiay.

Ot aoBeveic eiyav nhxio omd 24-43 €. H eppdvion 1@V COUTTORATOV TNG

gykeparomddsiog Wernicke cuvépn amd v 3" MTX eBdopdda m¢ kot 60 efdopddeg

HETA TO Yepovpyeio. Otav eueavioTnKay T COUTTOUOTO 01 0c0eVelg elyav yaoel amd
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19-60 xild copoticod Papove. Avt) n Katdotaon odnyel og mBaveg un

aVOOTPEYILES VEVPOLOYIKEG PAAPES Kot amaLTEL TNV EYPYOPCT TOV YEPOVPYDV.

Yvumepaocpota: Boowkég petafoiikéc datapayés Kot 101K 1 avendpkeio Bl
(Berapivng) etvar Suvatodv va GuUPoLV HETA Ao ETUNKY YaoTpekTour|. H
TPOEYYEPNTIKN EKTIUMON BpEyng TV 00HEVAOV Kot 0 HETEYYELPNTIKOG ETUVELEYYOGC

GLOTNVETOL Y10 TOVG ae0eVelg pe voGoyovo mayvoapkia.
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