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Abstract

BACKGROUND

Wernicke encephalopathy is a rare but potentially fatal adverse event caused by
thiamine deficiency. Reports of non-alcoholic Wernicke encephalopathy due to
malignancy are scarce in the literature, with those reported mainly being on
haematological cancer, followed by gastrointestinal cancer. As a result, there is
considerable under-recognition and delay in the diagnosis and treatment of
Wernicke encephalopathy in oncology departments. To our knowledge, there has
been no report of Wernicke encephalopathy in a patient with esophageal cancer
while receiving radiotherapy.

CASE SUMMARY

A 64-year-old man presented to the oncology outpatient clinic with a history of
dysphagia for 2 mo, and was diagnosed with locally advanced esophageal
squamous cell carcinoma (stage IIIB). Radiotherapy was initiated to alleviate
dysphagia due to malignant esophageal stenosis; however, the patient exhibited
consciousness disturbances starting on day 10 of radiotherapy. Brain magnetic
resonance imaging indicated the development of Wernicke encephalopathy.
Subsequent treatment with thiamine led to rapid improvement in the patient’s
neurological symptoms.

CONCLUSION

Wernicke encephalopathy may develop in non-alcoholic patients undergoing
radiotherapy for esophageal cancer. Early diagnosis and sufficient thiamine
supplementation during radiotherapy are essential.
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Core Tip: Wernicke encephalopathy is a neuropsychiatric disorder resulting from thiamine deficiency. It is
frequently associated with alcoholism and is challenging to diagnose in non-alcoholic patients. Only
scarce reports of Wernicke encephalopathy accompanying cancer have been reported, mainly in haemato-
logical malignancies followed by gastrointestinal malignancies. There have been no reports about
Wernicke encephalopathy accompanying esophageal cancer. Here we report the first case of Wernicke
encephalopathy in an esophageal cancer patient receiving radiotherapy. It is presented to emphasize that
early nutritional evaluation and diagnosis are important. Prompt thiamine supplementation is the key to
preventing permanent neurological damage.

Citation: Zhang Y, Wang L, Jiang J, Chen WY. Non-alcoholic Wernicke encephalopathy in an esophageal cancer
patient receiving radiotherapy: A case report. World J Clin Cases 2022; 10(17): 5810-5815

URL: https://www.wjgnet.com/2307-8960/full/v10/i17/5810.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i17.5810

INTRODUCTION

Wernicke encephalopathy is an acute or subacute neuropsychiatric disorder secondary to thiamine
(vitamin B1) deficiency. It is characterized by the classical triad of ophthalmoplegia, gait ataxia, and
altered mental status[1-3], which, however, presents in only 10%-16% of the cases[1,3,4]. Chronic
alcoholism is the most common predisposing factor for thiamine deficiency, followed by malnutrition or
decreased thiamine absorption secondary to hyperemesis gravidarum, gastrointestinal disease,
prolonged fasting, prolonged parenteral nutrition support, hemodialysis, or malignant disease[5-9].
Compared to alcoholic Wernicke encephalopathy, non-alcoholic Wernicke encephalopathy may be
prone to diagnostic delays owing to its atypical clinical presentation and the interval between symptom
onset and clinical diagnosis[10]. To the best of our knowledge, there have been no reports of Wernicke
encephalopathy occurring in cases of esophageal cancer. Moreover, the most common predisposing
factors for non-alcoholic Wernicke encephalopathy in cancer include gastrectomy, chemotherapy, or
end-stage of life; radiotherapy is rarely documented. Herein, we describe the first case of non-alcoholic
Wernicke encephalopathy accompanying esophageal cancer in a patient receiving radiotherapy.

CASE PRESENTATION

Chief complaints
A 64-year-old man was admitted to our hospital with complaints of progressive difficulty in
swallowing,.

History of present illness

The patient’s symptoms started 2 mo prior, with recurrent episodes of difficulty in swallowing. He
could ingest fluids with ease, but semi-liquid foods only with difficulty. He also reported feeling
fatigued.

History of past illness
There was no remarkable medical history. He had a history of smoking for 20 years, but no history of
alcohol or drug consumption.

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

Physical examination

The patient was emaciated and had a body mass index of 19.88 kg/m? There were no mental status
changes, cerebellar symptoms, or abnormal eye movements. No clinical ophthalmoplegia or enceph-
alopathy was detected. The other items of the physical examination were normal.
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Laboratory examinations
Blood biochemistry revealed mild hypoproteinemia (36 g/L). The results of routine blood and urine
tests and arterial blood gas analysis were normal.

Imaging examination

An esophagogastroscopy revealed a significant esophageal tumor located 26-33 cm from the upper
incisors, and biopsy results indicated squamous cell carcinoma. Chest contrast-enhanced computed
tomography (CT) revealed thickening of the middle and lower esophageal wall with luminal stenosis.
The abdominal CT findings were unremarkable. As per the eighth edition of the Union for International
Cancer Control staging, the final diagnosis was locally advanced esophageal squamous cell carcinoma,
clinical stage cT3N2MO (stage I1IB).

Further diagnostic work-up

The patient refused surgery or chemotherapy. In order to alleviate dysphagia due to malignant
esophageal stenosis, he received 60 Gy of local radiotherapy in 30 fractions without concurrent
chemotherapy. Repeated vomiting and dorsalgia occurred during radiotherapy, without diarrhea. A
parenteral nutritional supplement including high glucose but no thiamine was administered. On day 8
of radiotherapy, the dysphagia status was markedly improved. From day 10 of radiotherapy, the patient
gradually displayed apathy, disorientation, and passivity; was disinterested in his surroundings; and
slept abundantly. On neurological examination, he was minimally responsive to verbal and painful
stimuli, uncooperative for the finger-to-nose examination, had a slow pupillary response to light, and a
Glasgow coma scale score of 10. This was followed by the onset of lethargy on day 12 of radiotherapy.
An emergency brain CT scan performed immediately was normal. Brain magnetic resonance imaging
(MRI) showed bilateral symmetrical hyperintensities in the dorsal thalamus, the periventricular region
of the third ventricle, and around the cerebral aqueduct as seen on T2-weighted imaging, fluid-
attenuated inversion recovery (FLAIR), and diffusion-weighted imaging (DWI) (Figure 1).

FINAL DIAGNOSIS

At first, the signs and symptoms rendered cerebrovascular disease or metastatic brain tumors as the
most probable diagnosis. However, after combining the clinical manifestations and typical brain MRI
findings, a final diagnosis of Wernicke encephalopathy secondary to thiamine deficiency was made.

TREATMENT

We started immediate intravenous thiamine replacement therapy at a dose of 500 mg/d for 3 d,
followed by 200 mg for a week, and one tablet of 100 mg oral thiamine per day.

OUTCOME AND FOLLOW-UP

The patient regained consciousness within 3 d. After 5 d, his mental status improved, and he could
understand simple commands. At discharge, the patient’s neurological symptoms were improved
significantly. Neurological examination at the 2-mo follow-up was normal, except for mild memory
impairment.

DISCUSSION

Wernicke encephalopathy is a neurological disorder resulting from the deficiency of thiamine, and is
commonly related to the chronic abuse of alcohol[1,2]. Recently, the incidence of non-alcoholic Wernicke
encephalopathy has been increasing, and malignancy is one of the attributable causes. The most
common type of malignancy reported with non-alcoholic Wernicke encephalopathy is haematological,
followed by gastrointestinal neoplasms. There have been no studies reporting cases of Wernicke
encephalopathy in patients with esophageal cancer thus far.

Thiamine cannot be synthesized in the human body, and hence is mainly derived from food.
Therefore, any kind of malnutrition lasting for more than 3-4 wk depletes the thiamine reserve[11].
Esophageal cancer is often accompanied by malnutrition due to dysphagia and declined appetite. The
potential for subclinical thiamine deficiency should be considered despite the absence of changes in the
mental state[12].
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Figure 1 Patient’s brain magnetic resonance imaging. A-D: Axial fluid-attenuated inversion recovery images showing symmetrical high signals in bilateral
dorsal thalami (A and B), around the third ventricle (B), cerebral aqueduct (C), and the fourth ventricle (D); E and F: Axial diffusion-weighted images showing
symmetrical high signals in bilateral dorsal thalami (E and F) and the periventricular region of the third ventricle (F).

In patients with cancer, Wernicke encephalopathy can occur after surgery, during chemotherapy, or
at the end of life. It is extremely rare in patients receiving radiotherapy based on existing reports, and
there is no guidance on whether radiotherapy can accelerate thiamine deficiency. It needs to be
confirmed by more studies in the future. We concluded that chronic malnutrition caused by repeated
dysphagia and vomiting was the main reason for Wernicke encephalopathy in our patient. Therefore, a
total nutritional evaluation and prophylactic thiamine supplementation are major preventative and
therapeutic measures for impaired dietary intake in non-surgical esophageal cancer patients from the
time of diagnosis, especially before radiotherapy.

The classically described clinical triad of ophthalmoplegia, ataxia, and mental disturbances is often
absent in Wernicke encephalopathy. Therefore, a non-alcoholic patient presenting with atypical clinical
manifestations can frequently be misdiagnosed. Day et al[13] reported underdiagnosis rates of 68% and
94% in alcoholic and non-alcoholic Wernicke encephalopathy, respectively. Delayed diagnosis and
treatment can lead to the progression of the disease. As per recommendations, the diagnosis of
Wernicke encephalopathy is made when two of the following signs are present: (1) Dietary deficiencies;
(2) eye signs; (3) cerebellar dysfunction; and (4) either an altered mental state or a mild memory
impairment[8]. In our patient, the clinical suspicion of Wernicke encephalopathy was delayed as the
patient was a non-alcoholic, and disturbance of consciousness was the only manifestation.

MRI is currently considered the most valuable method for the diagnosis of non-alcoholic Wernicke
encephalopathy, especially the FLAIR sequence which has a 93% specificity[14]. The common MRI
findings for non- alcoholic Wernicke encephalopathy are hyperintense signals in the dorsal medial
thalamic nuclei, periaqueductal gray area, and the third or fourth ventricles as seen on DWI, T2-
weighted imaging, and FLAIR sequence[1,11,15,16]. In our patient, there were no obvious abnormalities
on CT, but typical findings were detected on MRI, similar to that in current literature reports. Therefore,
it is important to detect Wernicke encephalopathy in the early stages of the disease using MRI, since CT
has a low sensitivity in the acute phase. Wernicke encephalopathy should be considered as one of the
common differential diagnoses when patients develop unexplained altered mental status during
radiotherapy while admitted to the Department of Oncology.

Thiamine plays a major role in glucose metabolism. The administration of glucose may thus
accelerate the consumption of thiamine and hasten the onset of Wernicke encephalopathy. Our patient
received no thiamine, but received continuous glucose solutions as a part of his parenteral nutrition
supplement, which is consistent with that reported in the literature[17-19]. Therefore, glucose should be
used with caution.
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Once a diagnosis of Wernicke encephalopathy is suspected, it is advisable to administer thiamine as
early as possible to prevent permanent neurological damage[20]. Although there are no published
guidelines for the treatment of Wernicke encephalopathy in non-alcoholics patients, intravenous
thiamine supplementation in the acute stage is currently recommended. Several researchers recommend
that patients be treated with a high-dose thiamine regimen, consisting of 500 mg thiamine every 8 h
intravenously for at least 2-3 d, followed by 250 mg thiamine once a day intravenously for 5 d[21]. In
our patient, there was significant improvement in his mental state, but mild cognitive impairment
remained due to the late diagnosis of the condition. Therefore, our objective in reporting this case is to
emphasize the importance of early nutritional evaluation and diagnosis, so that lasting neurological
sequelae can be avoided in patients with Wernicke encephalopathy.

CONCLUSION

Our case illustrates that Wernicke encephalopathy can occur in non-alcoholic patients with esophageal
cancer. Clinicians should keep in mind that patients with esophageal cancer and underlying
malnutrition are at a high risk of Wernicke encephalopathy. Nutritional evaluation and diagnosis are
necessary at the earliest possible instance. Any clinical suspicion of Wernicke encephalopathy should be
treated promptly with thiamine supplementation to prevent permanent neurological damage.
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