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Abstract: Wernicke’s encephalopathy (WE) is a neurological emergency related to a severe thiamine 

(vitamin B1) deficiency, an essential cofactor in cerebral energy metabolism. Although historically 

associated with chronic alcoholism, this condition can occur in any context of malnutrition, 

prolonged vomiting, or hypercatabolism. We conducted a retrospective descriptive study on seven 

patients admitted to our neurology department between 2015 and 2020, in order to de-scribe the 

clinical, radiological, and outcome characteristics of this pathology. The diagnosis was made in the 

presence of suggestive signs (at least two among confusion, ataxia, oculomotor disorders), a risk 

context of deficiency or malnutrition, typical MRI abnormalities and/or rapid improvement after 

thiamine ad-ministration. Our series included two male patients with chronic alcohol consumption, 

and five pregnant women with severe hyperemesis gravidarum, with an average age of 32.4 years. 

Mental confusion was the most frequent sign, followed by gait disturbances and oculomotor 

abnormalities. The most characteristic MRI lesions involved the thalamus, the periaqueductal region, 

and the mammillary bodies. All patients received high-dose intravenous thiamine supplementation 

(500 mg every eight hours for three days), followed by oral maintenance therapy. The outcome was 

favorable in five cases, while two patients had persistent memory disorders. These observations 

confirm that WE is not limited to alcoholic forms and must be considered in any situation with 

nutritional risk. Early diagnosis and rapid administration of intravenous thiamine remain essential 

to prevent irreversible neurological sequelae and improve functional prognosis. 

Keywords: Pregnancy; Hyperemesis Gravidarum; Alcoholism; Thiamine Deficiency; Wernicke’s 
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1. Introduction 

Wernicke’s encephalopathy (WE) is a rare but serious neurological emergency 

secondary to a severe thiamine deficiency [1]. This vitamin is an essential cofactor in 

neuronal energy metabolism, particularly at the level of pyruvate dehydrogenase and 

transketolase [1,2]. Its deficiency leads to an impairment ofglucose metabolism, lactate 

accumulation, and selective brain lesions mainly affecting the medial thalamus, the 

mammillary bodies, the cerebellum, and the periaqueductal gray matter [3,7]. Clinically, 

the classic triad combining oculomotor disorders, ataxia, and confusion is found in less 

than 20% of cases [1,3]. The diagnosis is mainly based on clinical assessment, supported 

by magnetic resonance imaging (MRI) which shows bilateral and symmetrical T2/FLAIR 

hyperintensities, characteristic but not specific [3,7]. Although the most frequent etiology 

remains chronic alcoholism [1,4], non-alcoholic forms are increasingly reported, notably 

in contexts of malnutrition, bariatric surgery, anorexia nervosa, or hyperemesis 

gravidarum. Early treatment is based on the urgent administration of intravenous 
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thiamine, before any glucose infusion, to prevent irreversible neurological sequelae such 

as Korsakoff syndrome [4,5,6,9]. We report here a series of seven cases of WE, illustrating 

the diversity of clinical contexts and highlighting the importance of early diagnosis and 

management. 

2. Patients and Methods 

We conducted a retrospective descriptive study of 7 patients admitted to our 

neurology department between 2015 and 2020. The diagnosis of WE was establishedbased 

on: 

• The presence of suggestive clinical signs (at least two among confusion, 

oculomotor disorders, ataxia); 

• Biological arguments based on thiamine dosage, or nutritional arguments 

linked to a proven deficiency or a context favoring its deficit; 

• Typical radiological abnormalities on brain MRI; 

• and/or rapid improvement after thiamine supplementation. 

The collected data included: age, sex, etiological context, clinical manifestations, MRI 

findings, treatment modalities, and clinical outcome. 

3. Results 

A total of seven patients were included in our series, two male patients with chronic 

alcohol consumption, and five pregnant women with hyperemesis gravidarum. The mean 

age was 32.4 years (range: 24 to 62 years), with alcoholic patients being the oldest (48 and 

62 years). The initial clinical presentation was dominated by mental confusion (6/7 cases), 

gait and balancedisturbances (5/7 cases), as well as oculomotor abnormalities (nystagmus 

or diplopia) in four cases. In pregnant patients, persistent vomiting with significant 

weight loss was a consisten finding. The classic Wernicke triad (ophthalmoplegia, ataxia, 

confusion) was found in only two patients (one man with chronic alcohol consumption 

and one pregnant woman), highlighting its rarity in non-alcoholic forms. Overall, 

confusion and cognitive disorders were present in six cases, ataxia in five cases, and 

oculomotor abnormalities in four cases. Brain MRI showed bilateral thalamic and 

periaqueductal hyperintensities in five cases, involvement of the mammillary bodies in 

three cases, and cerebellar hyperintensities in two cases (Figure 1 and 2). One patient 

showed no radiological abnormalities. The treatment was based on intravenous thiamine 

administration (500 mg every eight hours for three days), followed by oral continuation. 

Rapid neurological improvement was observed in five patients, while two retained 

persistent memory disorders. No deaths were reported. 

  

Figure 1. Brain MRI: T2-weighted and FLAIR signal abnormalities involving the mammillary 

bodies, periaqueductal region, and a bilateral, symmetrical thalamic hypersignal. 
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Figure 2. Brain MRI: diffuse patch-like lesions, symmetrical, involving the medial temporal 

regions and extending to the brainstem, sparing the basal ganglia, with T1 hyposignal 

and no enhancement after contrast injection. 

4. Discussion 

WE remains a largely underdiagnosed neurological emergency, particularly in its 

non-alcoholic forms. In our series of 7 cases, two main clinical contexts were identified: 

chronic alcoholism (2 cases) and hyperemesis gravidarum (5 cases).  This distribution 

illustrates the current epidemiological trends of WE, marked by a better recognition of 

non-alcoholic causes. This distribution is consistent with data from the literature, which 

report a clear predominance of alcohol-related forms, while highlighting a progressive 

increase in non-alcoholic forms, particularly in the obstetrical context [10,11]. Although 

the most frequent etiology remains chronic alcoholism, non-alcoholic forms are 

increasingly reported, notably in contexts of malnutrition, bariatric surgery, anorexia 

nervosa, and hyperemesis gravidarum. Early treatment is based on the urgent 

administration of intravenous thiamine, before any glucose infusion, to prevent 

irreversible sequelae such as Korsakoff syndrome. WE is characterized by great clinical 

heterogeneity. In our series, the classic triad (confusion, ataxia, oculomotor disorders) was 

observed in only two patients, confirming its low diagnostic value. Several studies 

estimate that fewer than 20% of patients present this complete triad, which contributes to 

delayed diagnosis [12]. In pregnant patients, the initial symptomatology was often subtle 

(asthenia, irritability, headaches, gait disturbances). The absence of alcohol consumption 

in this group probably contributed to the delayed diagnosis, as WE is still too often 

perceived as exclusively linked to alcoholism [10]. In our pregnant patients, the clinical 

presentation was dominated by persistent vomiting, rapid weight loss, and balance 

disorders, whereas alcoholic patients showed marked confusion and clear oculomotor 

abnormalities. These differences reinforce the idea that WE should not be considered a 

monolithic pathology, but rather a clinical spectrum whose semiology depends on the 

context and etiology. The analysis of our series, compared with data from the literature, 

highlights several differences between alcoholic forms and those associated with 

hyperemesis gravidarum, presented in Table 1.  

In our seven patients, the plasma thiamine level was normal in three cases and 

slightly decreased in the others. This observation highlights that the thiamine level in the 

blood is not a reliable reflection of the actual cerebral reserves, which are directly involved 

in the pathophysiology of WE. 
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Table 1. Comparative table: Wernicke encephalopathy according to etiology 

Characteristics Chronic alcoholism 
Hyperemesis gravidarum (n 

= 5) 
Literature 

Mean age 55 years 26 years 20-50 years depending on context 

Sex Men Pregnant women 
Mixed, but male predominance for 

alcohol-related forms 

Initial symptoms 
Confusion, marked oculomotor 

disorders 

Intractable vomiting, 

headaches, ataxia 
Variable; complete triad rare (<30%) 

Nutritional context 
Chronic malnutrition, multiple 

deficiencies 
Rapid thiamine depletion Frequently malnutrition-related 

Typical MRI 
Thalamic mammillary body 

hyperintensities 

Thalamic periaqueductal 

hyperintensities 
Consistent (Marra et al., 2018) 

Outcome after 

thiamine 

Partial improvement, memory 

sequelae 

Almost complete recovery 

except 1 case 
Depends on therapeutic delay 

Fetal risk _ 
Growth restriction, potential 

fetal risk 
Confirmed (Oudman et al., 2019) 

 

Thus, the normality of the plasma level should not delay way delay the 

administration of thiamine, as the diagnosis remains above all clinical and radiological 

[15,16]. Imaging provides undeniable support: brain MRI is a valuable tool to support the 

diagnosis, even though the therapeutic decision should never rely exclusively on it. In our 

series, the most common abnormalities were bilateral thalamic and periaqueductal 

T2/FLAIR hypersignals, with involvement of the mammillary bodies in 3 cases. These 

findings are consistent with the literature, which considers these locations as typical 

[13,14]. 

However there are also atypical forms with involvement of the cerebral cortex, notably 

the frontal and parietal cortex, the caudate nucleus and putamen, the cerebellum (vermis 

and dentate nuclei), and the splenium of the corpus callosum. These atypical lesions 

appear to be more frequent in young and non-alcoholic patients [17]. In our series, one 

patient showed no radiological abnormalities. MRI had limited sensitivity, but the 

diagnosis of WE was confirmed by the favorable outcome under thiamine. The sensitivity 

of MRI remains limited, estimated at 10-15%, particularly in the early stages where the 

disease may remain radiologically silent. This underlines the necessity of initiating 

treatment as soon as the first clinical suspicion arises [12]. Imaging should therefore 

remain a tool of confirmation and not a therapeutic prerequisite. In this context, thiamine 

plays a well-established central role in the brain’s energy metabolism. An essential 

cofactor of several key enzymes, thiamine is involved notably in pyruvate dehydrogenase, 

which ensures the conversion of pyruvate into acetyl-CoA and allows its entry into the 

Krebs cycle, in α-ketoglutarate dehydrogenase, an essential step in this cycle, as well as in 

transketolase, an enzyme of the pentose phosphate pathway involved both in NADPH 

production and nucleotide synthesis [12,18]. 

In deficiency states, the accumulation of pyruvate and lactate induces local lactic 

acidosis, the decrease in ATP production alters neuronal and glial functions, and the 

decrease in NADPH increases vulnerability to oxidative stress. These metabolic 

disturbances are accompanied by deleterious consequences such as excessive free radicals 

causing mitochondrial damage, glutamate accumulation promoting excitotoxicity and 

neuronal hyperexcitability, while energy deficit and oxidative stress contribute to focal 

demyelination [12,18]. 

This biochemical cascade explains the particular vulnerability of certain brain 

structures with high metabolism and low vitamin reserves, such as the mammillary 

bodies, medial thalamus, periaqueductal gray matter, brainstem tegmentum, and 

cerebellar vermis. These specific lesions reflect the classical semiology such as memory 
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disorders related to thalamic and mammillary lesions, cerebellar-origin ataxia, and 

oculomotor disturbances related to the brainstem [13]. Finally, several factors aggravate 

this deficiency. Glucose administration before vitamin correction accentuates lactic 

acidosis and precipitates WE, while hypercatabolic situations such as pregnancy, infection, 

or surgery increase thiamine requirements. Alcohol, on the other hand, alters intestinal 

absorption, hepatic storage, and cellular utilization of thiamine [12]. Clinically and 

paraclinically, the symptomatology generally associates confusion, gait disturbances, and 

oculomotor abnormalities, while brain MRI reveals bilateral and symmetric T2/FLAIR 

hyperintensities in vulnerable areas [13]. The determination of erythrocyte transketolase, 

although specific, remains rarely available in routine practice. All our patients received 

high-dose intravenous thiamine administration (500 mg every 8 hours), as recommended 

by Thomson et al. (2002) [19]. However, several international protocols for IV thiamine 

administration in WE are described in the literature, with some variations according to 

reference organizations. Among these are the British recommendations (Royal College of 

Physicians, UK) [19], the European recommendations (EFNS – European Federation of 

Neurological Societies) [20], and the American recommendations (UpToDate, NIH, NIH) 

[21]. 

These different approaches are summarized in Table 2, comparing international 

intravenous thiamine protocols used in WE. The reference treatment is based on rapid 

and intensive thiamine supplementation, in order to prevent neurological sequelae. The 

current consensus recommends prioritizing a high initial dose of thiamine (500 mg 

intravenously, three times a day, for 2 to 3 days), which optimizes recovery and limits the 

risk of irreversible complications. This phase is followed by a maintenance dose of 250 

mg/day intravenously for 3 to 5 days, then an oral switch at 100 to 200 mg/day for several 

weeks or even months depending on the nutritional context and the persistence of risk 

factors. Associated measures are essential and consist of administering thiamine before 

any glucose intake to avoid worsening the metabolic deficiency, ensuring adequate 

magnesium intake, indispensable as a cofactor for thiamine, and correcting hydration 

status as well as concomitant electrolyte disturbances. This protocol currently constitutes 

the consensual reference for the therapeutic management of WE. The outcome was 

generally favorable, with five patients fully recovering, while two still presented 

persistent memory alterations. This observation is consistent with the literature data, 

which report a risk of cognitive sequelae of 20-25% in case of delayed therapy [10]. 

Transition to Korsakoff syndrome remains one of the most feared complications, 

associated with major neurological disability. Hyperemesis gravidarum represents a rare 

but severe cause of WE. A systematic review of 177 cases [10] reported a maternal 

mortality rate of 5% and a fetal mortality rate approaching 50%. In our series, no deaths 

were observed, but one patient retained persistent memory disturbances. The 

pathophysiology is based on a rapid thiamine deficiency induced by intractable vomiting, 

worsened by the hypercatabolism of pregnancy. This situation justifies the 

implementation of prophylactic thiamine protocols in all patients with severe 

hyperemesis gravidarum, especially if hospitalization or parenteral nutrition is planned. 

Early treatment with thiamine is of paramount importance, as its rapid administration 

significantly improves prognosis. Conversely, delayed management exposes patients to 

irreversible sequelae, notably Korsakoff syndrome, characterized by anterograde amnesia, 

and lasting disorientation. In our series, the two patients who consulted late presented 

persistent memory disturbances. This finding is consistent with the observations of Sechi 

G, and Serra A [16], who emphasize the therapeutic urgency. Our series illustrates the 

diversity of etiological contexts of WE and the necessity of a broad diagnostic approach. 

While chronic alcoholism remains the dominant etiology, non-alcoholic forms, notably 

those related to hyperemesis gravidarum, must be systematically mentioned. Prognosis is 

based on the speed of diagnosis and the immediate administration of thiamine. For the 

neurologist, WE remains a model of metabolic emergency, where clinical vigilance takes 
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precedence over waiting for additional tests. The practical implications of our 

observations, underline the importance of increased vigilance and appropriate preventive 

measures. WE is not limited to alcoholic contexts; any situation of prolonged vomiting, 

malnutrition, or hypercatabolism should attract particular attention. Prophylaxis plays an 

essential role, particularly in pregnant women at risk of severe hyperemesis or weight loss 

greater than 5%, where systematic thiamine supplementation is recommended [22]. 

Prognosis is closely dependent on the rapidity of diagnosis through early intravenous 

thiamine administration, which significantly reduces the risk of neurological sequelae 

[23,24]. Finally, close collaboration between neurologists, obstetricians, and nutritionists 

is essential to ensure optimal management and prevent complications. [25]. 

Table 2. Comparative table of IV thiamine protocols in Wernicke encephalopathy 

Society / Refer-

ence 

Initial 

dosage 

Acute-

phase dura-

tion 

Maintenance 

dose 
Oral switch Particularities / precautions 

Royal College of 

Physicians (UK) 

Thomson et al., 

2002 

500 mg IV 

every 8 h 
≥ 2-3 days 

250 mg/day 

IV for 5 days 

100-200 

mg/day 

Administer before glucose; dilute in 100 mL 

0.9% NaCl; monitor Mg²⁺ 

EFNS (Europe) 

Galvin et al., 2010 

500 mg IV 

every 8 h 
≥ 3 days 

250 mg/day 

IV or IM 

100-200 

mg/day 

oral 

Protocol widely used in neurology; also used 

in prevention (alcoholism, bariatric surgery, 

hyperemesis gravidarum) 

USA (UpToDate / 

NIH 2023) 

500 mg IV 

every 8 h 
2-3 days 

250 mg/day 

for 3–5 days 

100-200 

mg/day 

Prevention: 100 mg IV/day for high-risk pa-

tients; systematic magnesium supplementa-

tion 

Consensus prac-

tice (Lancet Neu-

rol 2022) 

≥ 500 mg 

IV every 8 

h 

2-3 days 
250 mg/day 

for 3–5 days 

100-200 

mg/day 

Most widely recommended regimen; optimal 

for preventing Korsakoff syndrome 

 

5. Conclusion 

Wernicke’s encephalopathy is a potentially fatal but predictable neurological 

pathology. Our series shows the diversity of clinical contexts and reminds us that 

hyperemesis gravidarum is an emerging non-alcoholic cause. Early recognition of clinical 

signs, the use of MRI as a diagnostic tool, and above all the simplicity of treatment through 

urgent thiamine administration are essential elements of effective management, thereby 

reducing the risk of neurological sequelae. 
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