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Wernicke's encephalopathy is an acute neurologic disorder caused by thiamine
(vitamin B1) deficiency, which is most commonly associated with alcoholism.
Rare cases of Wernicke's encephalopathy have been described in cancer
patients, mostly with gastrointestinal and hematologic malignancies. Head and
neck cancer patients frequently have reduced oral intake as a direct result of their
tumor or from chemoradiation treatments. We report a case of Wernicke's
encephalopathy in a 44-year-old woman with adenoid cystic carcinoma
following chemoradiotherapy. Through a literature review we identified
additional cases of Wernicke's encephalopathy in head and neck cancer
patients, highlighting the importance of recognizing nutritional deficiencies
and associated complications. The findings emphasize the need for heightened
awareness regarding the risk of thiamine deficiency in cancer patients,
particularly those experiencing poor nutritional intake due to treatment-related
side effects. Prompt diagnosis and intervention are critical to prevent serious
morbidity and mortality associated with this condition.
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1 Introduction

Head and neck cancers are a heterogeneous group of malignant
tumors that include squamous cell carcinoma of the head and neck,
nasopharyngeal carcinoma and salivary gland tumors (1).
Locoregional disease is treated with curative intent surgery or
chemoradiation (CRT), with the most frequently used
chemotherapy regimens using cisplatin, carboplatin, 5-
fluorouracil (5-FU) and docetaxel (2).

The most common adverse events of CRT are mucositis,
xerostomia, dysphagia, trismus, dermatitis, fatigue, nausea,
vomiting and loss of taste (3, 4). Patients may be malnourished at
presentation, and this may worsen during the course of treatment
depending on tumor location and treatment tolerance.

Neurotoxicity is a known and potential dose-limiting
complication of CRT for head and neck cancer. Platinum agents
and taxanes can cause peripheral neuropathy, while 5-FU can rarely
cause encephalopathy or cerebellar syndrome (5-7). Radiotherapy
may also induce neurologic toxicity due to the close proximity of
tumor targets to critical neurologic structures, including the brain
and cranial nerves. As a result, neurologic sequelae such as
radiation-induced neuropathy and brainstem toxicity may arise,
even though these usually present as a late event (8).

Wernicke’s encephalopathy is an acute neurologic disorder
caused by thiamine (vitamin B1) deficiency, which disrupts
normal brain function. It is characterized by a triad of symptoms
including confusion, ataxia and ophthalmoplegia. While
Wernicke’s encephalopathy is commonly linked to alcoholism, it
can also occur in non-alcoholics due to various factors such as
malnutrition, gastrointestinal disorders and systemic disorders.
Severe malnutrition directly results in inadequate thiamine intake
due to poor dietary habits. Additionally, conditions such as
infections and other systemic disorders can elevate the basal
metabolic rate, leading to an increased demand for thiamine and
subsequently inducing deficiency (9, 10).

Wernicke’s encephalopathy has been described in cancer
patients, especially in patients with gastrointestinal malignancies,
due to poor absorption and surgical resection of parts of the
gastrointestinal tract (11-17), as well as in hematologic
malignancies (18-21). Additionally, in rare cases it has also been
linked to the use of 5-FU, which induces increased thiamine
metabolism (22-24).

2 Case presentation

We present a case of a 44-year-old woman with a history of
adenoid cystic carcinoma of the nasal cavity diagnosed four months
prior to admission, stage IVB (TNM T4NOMO according to AJCC
cancer staging eighth edition [2017]) for salivary gland tumors. She
underwent surgical removal of the tumor with positive margins,
followed by adjuvant chemoradiotherapy (three cycles of cisplatin
100mg/m* q21d, and radiotherapy with a total dose of 60Gy). She
had completed concurrent CRT treatment two months before her
current presentation. During the last two cycles of treatment, she
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developed hyperemesis and dysphagia due to treatment toxicity,
which limited her oral intake. Her past medical history was
otherwise unremarkable.

The patient presented to the emergency department with a 10-
day history of mental status changes, disorientation, behavioral
changes, ataxia and paraplegia. On physical examination she was
noted to have ophthalmoplegia, horizontal nystagmus, bilateral
ptosis, as well as complete inability to stand. She was confused
and stuporous. Neurological examination showed no meningeal
signs. Blood tests, including complete blood count, basic metabolic
panel, liver function tests and inflammatory markers were normal.
Brain CT scan showed no abnormalities and no evidence of residual
or recurrent tumor. The patient was admitted to the hospital for
work-up.

Five days after admission the patient remained stuporous, with
further deterioration of her mental status and totally unable to
perform any activity. Brain MRI was performed and T2 images
revealed abnormal signal in the periaqueductal gray matter of the
upper pons and midbrain area (Figure 1), findings that are typical
for Wernicke’s encephalopathy.

Based on clinical deterioration and imaging findings, thiamine
supplementation was started immediately at a dose of 500 mg i.v
three times daily for two days and 250 mg once daily for five days,
with the patient showing rapid improvement in her mental status
and ophthalmoplegia. Two days following treatment initiation, she
had resumed memory and communication, she had no nystagmus
and no vision problems. However, she remained unable to stand
and walk. For that reason, physiotherapy was started allowing the
patient gradual improvement over the following days, and she was
discharged from the hospital with oral thiamine supplementation to
maintain adequate levels and prevent recurrence. Three months
later, during the follow-up visit, she remained paraplegic, without
any other neurological symptoms and her follow-up MRI showed
no evidence of encephalopathy (Figure 2). The patient died two
years later due to disease progression.

3 Literature review

A literature review was conducted in PubMed. The terms
“Wernicke’s”, “encephalopathy”, “head and neck cancer”,
“oropharyngeal”, “rhinopharyngeal”, “salivary gland” and all
combinations of those terms were used in our literature search.
The search yielded 7 relevant case reports and case series presenting
a total of 8 cases, of which 5 were patients head and neck squamous
cell carcinomas (HNSCC) and 3 were nasopharyngeal carcinomas
(NPC). The majority of cases had received CRT, while one had only
received radiation therapy (RT). All cases are listed in Table 1.

4 Discussion

There is emerging research that suggests association between
cancer and the development of Wernicke’s encephalopathy.
Patients with a malignant tumor are highly susceptible to this
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FIGURE 1
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FUAIR (COR)

Axial and coronal brain MRI demonstrating T2/FLAIR hyperintensity in the periaqueductal gray matter of the upper pons and midbrain, consistent

with findings typically seen in Wernicke's encephalopathy.

acute encephalopathy because of prolonged malnutrition, nausea
and vomiting caused by chemotherapy, as well as the depletion of
thiamine by fast-growing tumors and increased basal metabolic
rate. Most case reports highlight substantial barriers to sufficient
nutritional intake in cancer patients, including persistent nausea
and vomiting, loss of appetite, mucositis, obstruction, and reliance
on total parenteral nutrition. Additionally, several case reports
document patients with malignancies who lack any identifiable
nutritional barriers or other known risk factors for Wernicke’s
encephalopathy, indicating that malignancies themselves may serve
as an independent risk factor for developing this condition (29-31).

Patients with head and neck cancer are highly susceptible to
inadequate nutrition due to mechanical obstruction, pain, and
trismus. These factors, combined with CRT toxicity such as
nausea, vomiting, stomatitis and dysphagia, lead to poor
nutritional intake.

Recent evidence has highlighted additional mechanisms
contributing to thiamine deficiency in cancer patients with

impaired enteral intake. Beyond decreased oral intake, thiamine
depletion may arise from poor intestinal absorption, surgical
resection of gastrointestinal segments, prolonged reliance on
parenteral nutrition without adequate supplementation, and
increased metabolic demand driven by tumor proliferation. These
factors may interact to accelerate thiamine depletion and precipitate
Wernicke’s encephalopathy even in the absence of classic
nutritional risk profiles (32).

Many critically ill cancer patients may experience altered
mental status due to a variety of overlapping factors, such as
hypoxia, infections, electrolyte imbalances, medications and
central nervous system metastases. While Wernicke’s
encephalopathy is a rare entity, clinicians should remain
especially vigilant and maintain a high suspicion for thiamine
deficiency when nutritional intake is severely compromised. High
clinical suspicion should prompt imaging with MRI and rapid
initiation of treatment in order to prevent irreversible brain
damage and possible fatal consequences. With growing research

FIGURE 2

Axial and coronal follow-up brain MRI showing complete resolution of the previously noted periaqueductal hyperintensities, with no remaining signs

of encephalopathy.
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TABLE 1 Reported cases of Wernicke's encephalopathy in patients with head and neck malignancies.

Author, year Malignancy Treatment modality
1 Fikhman, 2011 (25) HNSCC of the tongue Surgery + CRT
2 Fikhman, 2011 (25) HNSCC of the tonsil CRT
3 Cho, 2009 (22) NPC ChT (CDDP) +RT, CDDP/5FU
4 Zeng, 2015 (26) HNSCC ChT (Carboplatin/5FU) + RT
5 Law, 2011 (27) NPC ChT (CDDP) + RT
6 Kosta, 2005 (28) NPC ChT (docetaxel-based) + RT
7 Choi, 2016 (29) HNSCC of the larynx ChT (TPF) + RT + surgery
8 Isenberg-Grzeda, 2015 (30) HNSCC of the eyebrow RT

HNSCC, head and neck squamous cell carcinoma; CRT, chemoradiotherapy; NPC, nasopharyngeal carcinoma; ChT, chemotherapy; CDDP, cisplatin; 5FU, 5-fluorouracil; TPF, docetaxel,

cisplatin, fluorouracil.

on the prevalence of thiamine deficiency and Wernicke’s
encephalopathy in cancer patients, providers are likely to
recognize this entity more frequently. It’s essential for healthcare
professionals to recognize the clinical presentation and causes of
this neurological emergency to accurately diagnose and treat it
effectively, reducing the associated risks of serious morbidity
and mortality.

In patients with poor oral intake or high risk of thiamine
deficiency, early supplementation is recommended before
neurological symptoms develop. For patients at risk of thiamine
deficiency due to poor nutritional intake, prophylactic
supplementation is generally recommended at approximately 250
mg of thiamine administered intravenously (IV) or intramuscularly
(IM) once daily for 3 to 5 days (9, 33). In confirmed or strongly
suspected Wernicke’s encephalopathy, higher parenteral dosing is
advised. Guidelines from A.S.P.E.N. and other expert sources
support using 500 mg IV three times daily for the first 2 to 3
days, followed by 250 mg IV or IM once daily for an additional 3 to
5 days (9, 33). Notably, high-dose regimens up to 1000 mg IV daily
have been used in clinical practice without reported adverse effects
(34). Maintenance oral thiamine is recommended after the initial
high IV doses in non-alcoholic Wernicke encephalopathy at a dose
of 50-100 mg/day, especially if nutritional risk persists (9, 10).
Because thiamine deficiency often coexists with other micronutrient
deficiencies, concurrent administration of other B vitamins and
multivitamin preparations is recommended (33, 35).

5 Conclusions

Thiamine deficiency and Wernicke’s encephalopathy have
rarely been described in patients with head and neck cancer. Due
to impaired dietary intake as a result of CRT side effects, our patient
developed Wernicke’s encephalopathy. Following prompt workup
and imaging, thiamine supplementation was administered, and the
patient had a partial reversal of symptoms. In cancer patients
presenting with altered mental status, ataxia or ophthalmoplegia,
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thiamine deficiency should always be considered and, if confirmed,
treated urgently.
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