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Abstract

Wernicke encephalopathy (WE) is a clinically significant condition where de-
layed treatment can lead to severe consequences. We report a case of a 52-
year-old woman with recurrent gastric cancer one year after surgery, who de-
veloped a postoperative bowel obstruction. Following supportive care with
clinical improvement of her primary condition, she rapidly developed dizzi-
ness, lethargy, and confusion. Brain MRI confirmed the diagnosis of WE.
Prompt intravenous thiamine (vitamin B1) supplementation resulted in rapid
neurological symptom resolution. Follow-up MRI demonstrated remarkable
regression of the positive brain lesions.
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1. Introduction

Wernicke encephalopathy (WE) represents an acute neurological emergency
caused by thiamine (vitamin B1) deficiency, disrupting cerebral energy metabo-
lism due to impaired glucose utilization. First described by Carl Wernicke in 1881
in alcoholic patients, WE classically present a triad of ocular abnormalities (nys-
tagmus, ophthalmoplegia), ataxia, and confusion or memory impairment. Histor-
ically linked to chronic alcoholism, contemporary evidence underscores its rising
incidence in non-alcoholic conditions, including hyperemesis gravidarum, bari-

atric surgery, malnutrition, gastrointestinal malignancies, and extreme caloric re-
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striction—particularly in pediatric obesity management. This epidemiological
shift necessitates heightened clinical vigilance beyond traditional risk profiles [1].
Diagnosis remains notoriously challenging. Few patients exhibit the complete
triad, most present with partial or atypical symptoms like isolated vertigo, hypo-
tonia, or confabulation, leading to underrecognizing. Although MRI is beneficial
for diagnosing, reliance on classic signs or imaging alone delays life-saving inter-
vention. The European Federation of Neurological Societies (EENS) guidelines thus
emphasize presumptive treatment based on clinical suspicion in high-risk scenar-
ios [2]. Treatment demands urgent high-dose parenteral thiamine. The cornerstone
of treatment is prompt parenteral administration of high-dose thiamine. Intrave-
nous (IV) delivery is paramount due to its rapid bioavailability, with initial doses of
500 mg IV thiamine administered 2 - 3 times daily for 3 - 5 days, followed by 250 -
500 mg daily for up to a week. High-dose IV thiamine (500 mg) is a safe, effective
first-line intervention for WE. Adherence to evidence-based dosing and integrated

rehabilitation optimizes neurological recovery and reduces mortality [2].

2. Case Presentation

A 54-year-old female patient was diagnosed with gastric cancer two years ago and
underwent radical subtotal gastrectomy, followed by adjuvant chemotherapy. Six
months later, follow-up examinations revealed tumor recurrence with metastasis,
prompting a change in the chemotherapy regimen. During treatment, the patient
developed a surgical wound-related intestinal obstruction, which was managed
with symptomatic and nutritional support, enema, and medications to promote
gas passage and defecation, leading to symptomatic relief. However, she soon de-
veloped neuropsychiatric symptoms including dizziness, lethargy, and confusion.
Upon the onset of the condition, the patient’s vital signs were stable, with a heart
rate of 80 bpm, respiratory rate of 20 breaths/min, blood pressure of 110/65
mmHg, and body temperature of 36.5°C. Following the emergence of psychiatric
symptoms, laboratory tests revealed the following: Complete blood count: WBC
5.38 x 10°/L, neutrophils 77%, RBC 4.3 x 10"*/L, Hb 116 g/L, platelet count 151 x
10°/L; Liver function: ALT 28 U/L, AST 26 U/L, total protein 74 g/L, albumin 43
g/L, total bilirubin 21.1 pmol/L, direct bilirubin 7 umol/L; Biochemistry: potas-
sium 3.35 mmol/L, sodium 136.7 mmol/L, calcium 2.35 mmol/L, magnesium 0.83
mmol/L, creatinine 44 pmol/L, urea 5.9 mmol/L, glucose 5.13 mmol/L; Coagula-
tion profile: D-dimer 1.08 mg/L. No significant abnormalities were detected in
urinalysis, stool routine, or electrocardiogram. Chest CT showed new small pul-
monary nodules without enhancement, minimal pleural effusion, and no signs of
inflammation. Abdominal CT findings were consistent with status post-gastrec-
tomy, improved bowel wall edema, bilateral hydronephrosis, right-sided ureteral
dilation, and a small amount of ascites. Neurological examination indicated drows-
iness, slowed responsiveness, coherent speech, clear articulation, and spatial diso-
rientation. The tongue protruded midline, with limited abduction and upward

gaze bilaterally. Muscle strength was largely normal in the upper extremities and
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graded 2+ in the lower extremities. Both plantar reflexes were negative. Due to
suspected cerebral involvement, we need consideration of cerebral infarction, he-
matencephalon, or metastatic encephaloma. The brain Magnetic resonance imag-
ing (MRI) was performed consequently. MRI showed T2 hyperintensities involv-
ing the medial sides of the two thalami, the dorsal side of the brainstem, periphery
of the third ventricle and the cerebral aqueduct of the midbrain (Figure 1). There
were no contrast enhancement lesions. These imaging findings raised the suspi-
cion of WE and ruled out cerebral infarction, hematencephalon, or metastatic en-
cephaloma basically. As the patient with recurrent gastric cancer complicated by
intestinal obstruction, she experienced inadequate nutritional intake and malab-
sorption during treatment, which lead to vitamin Bl deficiency. Moreover, to
meet the daily glucose metabolic demands, daily intravenous fluids often con-
tained dextrose, accelerating vitamin Bl consumption. Based on the clinical
presentation, a diagnosis of Wernicke’s encephalopathy due to vitamin B1 defi-
ciency was considered. Intravenous vitamin B1 supplementation was promptly
initiated at a dose of 500 mg dissolved in normal saline, administered three times
daily for three consecutive days. This was followed by intramuscular injection at
200 mg once daily for one week, and then switched to oral administration at 40
mg Qd for a month after discharge. Patient’s symptoms of gaze palsy and drows-
iness were improved obviously after reception of vitamin B1 intravenous infusion.
Within one week, the drowsiness, confusion, and memory impairment resolved
completely, with significant overall psychological improvement. The reconfirma-
tion of the brain MRI showed T2 hyperintensities in original cerebral zone is de-
creasing (Figure 2). After discharge, the patient continued oral vitamin B1 at 40

mg once daily. During three months of follow-up, there was no recurrence of the

aforementioned symptoms.

Figure 1. Results of cranial magnetic resonance scan: T2 hyperintensities in the area (the
red arrow points).
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Figure 2. Reexamination of cranial magnetic resonance scan after therapy: The areas of T2
hyperintensities are decreased.

3. Discussion

Wernicke encephalopathy (WE), a disease caused by vitamin B1 deficiency, is a
usual disorder in clinical. Vitamin B1 deficiency is categorized into alcohol-re-
lated and non-alcohol-related causes. Chronic excessive alcohol consumption is a
well-established cause of vitamin B1 deficiency, and majority of Wernicke’s en-
cephalopathy cases in clinical practice are associated with long-term chronic al-
coholism. However, beyond alcoholism, Wernicke’s encephalopathy is not un-
common in various malnutrition-related conditions [3]. These include malab-
sorption, inadequate dietary intake, increased metabolic demands, or enhanced
loss of water-soluble thiamine, such as in cases of anorexia nervosa, prolonged
parenteral nutrition, long-term renal dialysis, hyperemesis gravidarum, gastroin-
testinal disorders, and post-gastrointestinal surgery [3].

Wernicke encephalopathy is an acute neurological disorder resulting from se-
vere deficiency of thiamine (vitamin B1), which serves as an essential cofactor for
several key enzymes involved in cerebral energy metabolism. Thiamine deficiency
impairs the function of a-ketoglutarate dehydrogenase, transketolase, and py-
ruvate dehydrogenase complexes, leading to decreased ATP production, mito-
chondrial dysfunction, and failure of oxidative metabolism [4]. This results in
widespread neuronal cell injury, particularly in regions with high metabolic de-
mand such as the thalamus, mammillary bodies, and brainstem. Additionally,
compromised blood-brain barrier integrity, glutamate-mediated excitotoxicity,
and increased oxidative stress further contribute to the characteristic neuropatho-
logical changes [5] [6]. Without rapid thiamine replenishment, irreversible struc-
tural damage and neurological deficits may ensue.

Wernicke’s encephalopathy (WE) typically presents with acute or subacute on-
set, where vomiting and nystagmus are the earliest manifestations. Ophthal-

moplegia represents one of the characteristic features of the disorder, and ataxia
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often develops following the occurrence of ocular symptoms [3]. The most pa-
tients, initial symptoms are severe and progress rapidly, within days, to an inabil-
ity to stand or walk [6]. Milder cases may exhibit cerebellar ataxia, characterized
by a broad-based gait and a tendency to fall. Some patients may also demonstrate
slurred speech and incoherent articulation [7]. More than 80% of patients present
with psychiatric symptoms, though these may sometimes be subtle and require
careful clinical evaluation. The classic clinical triad of WE consists of ocular motor
abnormalities, ataxia, and encephalopathy. However, only a minority of patients
(approximately one-third) exhibit all three components of the triad. Most present
with only one or two features. Additional symptoms may include peripheral sen-
sory and motor disturbances, as well as thermoregulatory dysfunction such as hy-
perthermia or hypothermia. Common complications encompass peripheral neu-
ropathy and cardiac arrhythmias [3].

For the treatment of WE, prompt thiamine supplementation is the foremost
method. Parenteral administration, either intravenous or intramuscular, is most
effective, while oral administration is not recommended. The initial dose of thia-
mine is 500 mg every 8 h for 2 - 3 days, followed by 250 mg for 3 - 5 days or until
complete clinical improvement [2]. Although the therapy is not complex, delayed
intervention can lead to irreversible neurological damage. Therefore, in clinical
practice, routine thiamine (vitamin B1) supplementation should be provided to
patients with high-risk factors for thiamine deficiency to prevent the occurrence

of Wernicke’s encephalopathy.

4. Conclusion

Based on this case, we think prevention is superior to treatment. In clinical practice,
lacking of routine thiamine is usually recognized first by dietitian, not the physician.
Moreover, the factors that lead to deficiency of vitamin B1 are often ignored except
for alcohol abuse. Hence, for the patient who suffered gastrointestinal disorders and
vomiting, unable to receive enteral nutrition, luxus consumption and unable to ab-

sorb, supplementation of vitamin B1 is a necessary treatment.
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