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Abstract

BACKGROUND

Wernicke's encephalopathy is a disease caused by thiamine deficiency. The lesions
usually involve the periphery of the aqueduct, midbrain, tectum, third ventricle,
papillary body, and thalamus. It is very rare to affect the vermis and cerebellar
hemispheres.

CASE SUMMARY

We report a 77-year-old female patient admitted to the emergency department of
our hospital for 2 d of unconsciousness. Brain magnetic resonance imaging
showed increased diffusion weighted imaging signals in the bilateral thalamus,
periventricular regions of the third ventricle, corpora quadrigemina, vermis, and
cerebellar hemispheres. Wernicke's encephalopathy was considered. She was
given thiamine therapy and became conscious after the treatment.

CONCLUSION

Wernicke's encephalopathy may have various imaging manifestations. Clinicians
should keep in mind that Wernicke’s encephalopathy may occur in patients who
experience prolonged periods of malnutrition.

Key Words: Wernicke's encephalopathy; Atypical radiological features; Vermis; Cerebellar
hemispheres; Case report
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Core Tip: Wernicke's encephalopathy is a disease caused by thiamine deficiency.
Wernicke's encephalopathy may have various imaging manifestations. Typically, the
lesions are distributed symmetrically in the thalamus, mammillary bodies, corpora
quadrigemina, and periaqueductal areas. Lesions can also be found atypically in the
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cerebellum, cranial nerve nucleus, red nucleus, caudate nucleus, cerebral cortex, and
other atypical areas. We report a female patient with atypical lesions involving the
vermis and cerebellar hemispheres. She was given thiamine therapy and became
conscious after the treatment.
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INTRODUCTION

Wernicke's encephalopathy is a disease caused by thiamine (vitamin B1) deficiency. It
was first believed that Wernicke's encephalopathy was caused by the malabsorption of
vitamin B1 after chronic alcohol abuse. Alcohol abuse is related to the complications of
liver cirrhosis, such as the gastrointestinal tract having a low absorption rate at the
mucosal level and the consequent malnourishment. In addition to alcohol abuse,
severe vomiting, fasting, gastrointestinal surgery, chronic diarrhea, systematic disease,
hemodialysis, hyperthyroidism, anorexia nervosa, and genetic factors[1] may cause
insufficient intake of vitamin Bl or vitamin Bl use disorder. Wernicke's enceph-
alopathy may have various imaging manifestations[2]. We report a rare case of
Wernicke’s encephalopathy affecting the cerebellum.

CASE PRESENTATION

Chief complaints
A 77-year-old female patient was admitted to the emergency department of our
hospital for 2 d of unconsciousness.

History of present illness

Approximately 1 mo prior to this visit, the patient presented with recurrent vomiting
and bloody stools. Diarrhea, breathing problems, dizziness, and limb weakness were
denied by the patient’s family in the course of the disease.

History of past illness
The patient had hypertension for 8 years. The blood pressure ranged from 120-140/70-
100 mmHg after taking amlodipine.

Personal and family history
The patient had a disease-free personal and family history.

Physical examination

On admission, the vital signs were normal. Physical examination showed that the
patient was confused. The neurological examination revealed that the diameter of both
pupils was 0.3 cm, and the pupillary light reflex was sensitive. She could move her
extremities unconsciously, and bilateral pathological signs were negative.

Laboratory examinations

Biochemical tests, thyroid function, autoantibodies, and vasculitis antibodies were
normal. The results of blood electrolyte and arterial blood gas analyses were
unremarkable. Blood tests showed decreased hemoglobin (93 g/L) and increased D-
dimer (1380 pg/L). One tumor index, carcinoembryonic antigen, was increased mildly
(10.02 g/mL). Fecal occult blood test result was positive.

Imaging examinations
Abdominal contrast-enhanced computed tomography (CT) revealed thickened walls
of the lower part of the rectum and distal bowel obstruction. Brain CT findings were
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unremarkable. Chest CT revealed a pleural effusion on the left. Brain magnetic
resonance imaging (MRI) showed extensive abnormal signal lesions not only in the
periaqueductal region but also in the cerebellum. Specifically, lesions were located in
the bilateral thalamus, the periventricular regions of the third ventricle, the corpora
quadrigemina, the vermis, and the cerebellar hemispheres (Figure 1), with increased
signal intensity on T1-weighted imaging, T2-weighted imaging, and diffusion
weighted imaging (DWI).

FINAL DIAGNOSIS

At first, the radiologists indicated that the periaqueductal lesions suggested Wer-
nicke's encephalopathy and that the cerebellar lesions suggested acute infarction. After
combining the clinical manifestations and a literature review, all these abnormal signal
intensity lesions were considered Wernicke's encephalopathy lesions. First, the lesions
in the cerebellum involved both the vermis and the bilateral cerebellar hemispheres,
which were basically symmetrical and did not match the distribution of blood vessels.
Second, a few papers indeed reported the involvement of the cerebellar hemispheres
in Wernicke's encephalopathy.

TREATMENT

The above examinations also showed gastrointestinal bleeding. The patient was highly
suspected of having rectal cancer. She was given gastrointestinal decompression and
intravenous nutrition. She was immediately given 200 mg vitamin B1 thrice a day
intravenously.

OUTCOME AND FOLLOW-UP

Four hours after the injection, the patient became sober. She complained of dizziness
and weakness. Physical examination showed nystagmus and bilateral limb ataxia. On
the 7" day after administering vitamin B1, the patient underwent colonoscopy, which
indicated a rectal tumor. Biopsy pathology confirmed a moderately differentiated
adenocarcinoma. Finally, she refused surgical assessment and was discharged on the
14" day after hospitalization with a modified Rankin scale score of 1.

DISCUSSION

Wernicke’s encephalopathy is an encephalopathy caused by vitamin B1 (thiamine)
deficiency first discovered by Carl Wernicke in 1881. It is more commonly observed as
a metabolic encephalopathy caused by chronic alcoholism, long-term heavy alcohol
abuse, and thiamine deficiency. Alcoholism accounts for about 50% of causes of
Wernicke’s encephalopathy[3]. The causes of thiamine deficiency include vomiting in
pregnancy, malnutrition, anorexia nervosa, liver disease, total gastrectomy, jeju-
nectomy, gastric cancer, malignant tumors, pernicious anemia, chronic diarrhea, long-
term renal dialysis, parenteral nutrition deficiency, etc. Animal experiments have
shown that chronic alcoholism can lead to malnutrition, mainly thiamine deficiency,
which can then aggravate the chronic alcoholism[4,5]. It has been reported that the
proportion of patients with nonethanol poisoning is 39% to 50%[1]. Hyperemesis
during pregnancy, acute pancreatitis, and temporary fasting are more common after
total parenteral nutrition. Supplementing vitamin B1 as early as possible is the key to
the treatment of this disease. Patients diagnosed and treated in time can fully recover.
The classic triad of mental impairment, ataxia, and ocular symptoms occurs in only
8% of patients[6], while some only show one or two of the triad. In addition to these
typical clinical manifestations, Wernicke's encephalopathy may also be characterized
by many atypical symptoms or signs, leading to clinical misdiagnosis. According to
various reports, these atypical manifestations include stupor, hypotension,
tachycardia, hypothermia, seizures, hearing disorders, fever, and spastic paralysis[7].
In our case, recurrent vomiting and subsequent ileus decreased the absorption of
nutrients. Finally, the patient appeared unconscious due to a long-term lack of
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Figure 1 Diffusion-weighted imaging. A-E: Axial diffusion-weighted imaging showing bilateral and symmetric high signals at the level of the periventricular
regions of the third ventricle, medial portion of bilateral thalamus, corpora quadrigemina (A and B), vermis, (C) and cerebellar hemispheres (D and E); F: Sagittal T2-
weighted imaging lesions.

absorption of vitamin B1.

Patients with Wernicke's encephalopathy can have pathological lesions in multiple
locations, such as the mammillary bodies, brain stem, periventricular regions of the
third ventricle, thalamus, hypothalamus, vermis, and vestibule nuclei. Studies suggest
that CT is not reliable in the diagnosis of Wernicke's encephalopathy|[2]. In the acute
stage of Wernicke's encephalopathy, head CT is negative. MRI is the preferred routine
imaging method for diagnosis. It has been reported that its sensitivity is 53%,
specificity is 93%, and positive predictive value is 89%[8,9]. MRI is currently
considered to be the most valuable method for diagnosis. On MRI, the lesions are
consistent with the pathological features of the disease, showing long T1 signals, long
T2 signals, high fluid-attenuated inversion recovery signals, and high DWI signals in
the acute phase. The most sensitive diagnostic modality for Wernicke's enceph-
alopathy is DWI. Sometimes the signal changes in the other phases are not obvious.
Typically, the lesions are distributed symmetrically in the thalamus, mammillary
bodies, corpora quadrigemina, and periaqueductal areas. Lesions can also be found
atypically in the cerebellum, cranial nerve nucleus, red nucleus, caudate nucleus,
cerebral cortex, and other atypical areas. Atypical findings are found more frequently
in nonalcoholic patients[10]. Cerebellum involvement on imaging is rare, but autopsy
studies have demonstrated that the anterior-superior vermis or anterior hemisphere is
affected in more than half of patients with Wernicke’s encephalopathy. The
involvement of atypical sites is usually seen in association with the involvement of
typical sites and is thought to indicate progression of the disease[1]. Lesions may
persist or disappear after treatment.

In our case, there were lesions in the vermis and cerebellar hemispheres in addition
to typical imaging changes around the aqueduct. It is extremely rare in the published
papers[11]. Wernicke's encephalopathy is an emergent event in the neurology
department. Nonalcoholic Wernicke's encephalopathy is easily misdiagnosed. Once a
diagnosis is suspected, it is advised that vitamin B1 should be administered
immediately. The guidelines recommend administration of 200 mg vitamin B1 three
times daily, preferably intravenously instead of intramuscularly[6]. It is generally
considered that adverse reactions to vitamin B1 are very rare. The effect of vitamin Bl
may also partly or completely reverse the damage to nervous tissue[12]. However,
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delayed diagnosis and treatment can lead to progression of the disease. Ultimately, the
patient may develop Korsakov's syndrome and even die. The treatment course of
vitamin B1 use is not clear. Our patient’s symptoms improved dramatically after
supplementation with vitamin B1, potentially confirming her condition as Wernicke’s
encephalopathy.

CONCLUSION

Our case illustrates that Wernicke's encephalopathy may have various imaging
manifestations. It can cause not only structural lesions around the aqueduct but also
large-area limited signals on DWI in the cerebellum. It is difficult to diagnose early,
especially in patients with atypical syndromes and imaging changes. Careful
recording of medical features and analysis of imaging changes are necessary.
Clinicians should keep in mind that patients who have difficulty eating due to
recurrent vomiting are at high risk of Wernicke's encephalopathy due to malnutrition.
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