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Abstract
BACKGROUND 
Wernicke encephalopathy is a neurological disorder caused by thiamine defi-
ciency, commonly seen in alcoholic populations but also involving other circum-
stances that may lead to thiamine deficiency. The recognition of Wernicke ence-
phalopathy often depends on clinicians’ keen ability to detect its typical triad of 
features; however, most cases do not present with the full constellation of signs, 
which complicates the timely identification of Wernicke encephalopathy.

CASE SUMMARY 
This case report describes a patient with nasopharyngeal carcinoma who 
developed abnormal ocular function and ataxia following concurrent chemoradio-
therapy, without a history of alcohol abuse. With the aid of radiological examin-
ations, he received a timely diagnosis and treatment; however, his symptoms did 
not fully resolve during follow-up.

CONCLUSION 
For patients with malignant tumors exhibiting neurological symptoms, clinicians 
should consider the possibility of Wernicke encephalopathy and provide prophy-
lactic thiamine therapy.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v12.i24.5628
mailto:changwuyue@yau.edu.cn


Ma YY et al. WE after NPC chemoradiotherapy

WJCC https://www.wjgnet.com 5629 August 26, 2024 Volume 12 Issue 24

Key Words: Nasopharyngeal carcinoma; Non-alcoholic Wernicke’s disease; Wernicke’s encephalopathy; Neurological; Case 
report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Following concurrent chemoradiotherapy in a patient with nasopharyngeal carcinoma, we diagnosed a case of 
Wernicke’s encephalopathy. This article further outlines the current diagnostic techniques for Wernicke encephalopathy and 
the latest advancements in retrospective studies related to Wernicke encephalopathy. This finding provides a new perspective 
for research on the diagnosis and preventive measures of Wernicke encephalopathy associated with head and neck 
malignancies.
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INTRODUCTION
Wernicke’s encephalopathy (WE) is a severe neurological disorder caused by thiamine (vitamin B1) deficiency, charac-
terized primarily by the classic triad of mental status changes, ocular dysfunction, and ataxic gait. However, only a 
minority of cases present with the complete triad[1], which undoubtedly affects the timely diagnosis of the disease. The 
onset of WE is often associated with excessive alcohol intake. Still, it can also occur in other situations that may cause 
thiamine deficiency, including bariatric surgery, gastrointestinal surgery, repeated vomiting, or hypermetabolic states[2]. 
Currently, there is no evidence to suggest a direct association between WE and non-alcoholic factors, such as nasopha-
ryngeal carcinoma (NPC)[3]. NPC, which originates from the epithelial cells of the nasopharyngeal mucosa, exhibits a 
marked imbalance in its incidence across different geographical regions, being particularly prevalent in East and Sou-
theast Asia[4]. This regional high-incidence phenomenon is closely associated with the geographic specificity of high-risk 
Epstein-Barr virus (EBV) subtypes[5,6]. Chemotherapy combined with radiotherapy is the primary treatment modality 
for locally advanced NPC[7]. Additionally, multiple studies have shown that induction chemotherapy combined with 
concurrent chemoradiotherapy can significantly improve the 10-year overall survival, progression-free survival, and 
reduce the rate of distant metastasis[8]. This report describes the diagnostic and therapeutic process, clinical manifest-
ations, and imaging characteristics of a male patient with NPC who developed WE after concurrent chemoradiotherapy, 
with no history of alcohol abuse. We have followed the CARE guidelines[9] in reporting this case and obtained the 
patient’s consent for treatment.

CASE PRESENTATION
Chief complaints
A young male patient with NPC, after undergoing four months of concurrent chemoradiotherapy, exhibited symptoms of 
altered mental status, impaired visual function, and gait ataxia (Figure 1).

History of present illness
On May 28, 2022, a 33-year-old young male sought treatment at Shaanxi Provincial People’s Hospital for right ear 
fullness, right nasal congestion, and rhinorrhea with bloody discharge. After admission, a cranial magnetic resonance 
imaging (MRI) scan performed on May 31, 2022, indicated a mass on the right posterior superior wall of the nasopharynx, 
suggestive of a tumorous change, likely NPC, with bilateral cervical lymph node metastasis. A pathological examination 
confirmed the diagnosis of non-keratinizing undifferentiated NPC on the right side with bilateral cervical lymph node 
metastasis (T2N2M0 stage III). Immunohistochemical results were as follows: CK3(+), P63(+), KI-67 index approximately 
80% (+), some residual FDC networks seen with CD21, partial positivity for CD56-CD20, positivity for CD interzone(+), 
and EGFR3(+). In situ hybridization showed EBV-encoded RNA epithelial cells (+). With reference to the guidelines[10], 
we performed image-guided intensity-modulated radiotherapy on this patient. The patient began definitive chemoradio-
therapy for NPC on June 13, 2022, with doses of PGTVnx (GTVnx + external 3 mm): 7260 cGy/33 f, PGTVnd: 6600 cGy/
33 f, PTV1: 6006 cGy/33 f, PTV2: 5445 cGy/33 f, all within the range for endangered organs. The last radiotherapy session 
was administered on August 7. Additionally, the patient started concurrent chemotherapy and targeted therapy on June 
28, with doses of nimotuzumab 200 mg and cisplatin 80 mg/m2 once a week for five weeks, with the last cycle on August 
5. Apart from chemotherapy, treatments to prevent side effects of concurrent chemoradiotherapy included suppressing 
gastric acid secretion, antiemetics, maintaining electrolyte balance, and parenteral nutrition support (compound amino 
acid injection 18AA-VII, water-soluble vitamin injection, 20% fat emulsion injection C8-24Ve, potassium chloride 
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Figure 1 Timeline of the case.

injection, vitamin B6 injection, vitamin C injection). On July 23, the patient developed symptoms of sore throat and 
nausea after eating. Upon examination, his pharynx was found to be congested with scattered ulcers and hemorrhagic 
spots. Subsequently, he received symptomatic treatment with compound chlorhexidine gargle, topical recombinant 
human basic fibroblast growth factor, and traditional Chinese medicine preparations, but the symptoms did not 
completely resolve. On August 24, the patient again experienced a sore throat accompanied by itching and swallowing 
difficulties. Additionally, he frequently felt low appetite, nausea, and even vomiting. An electronic laryngoscopy 
confirmed the diagnosis of radiation laryngitis, an expected common side effect of head and neck radiotherapy. Clinicians 
treated him with Kangfuxin solution and changed the chemotherapy regimen on September 13 to gemcitabine 1600 
mg/m2 + nedaplatin 60 mg/m2 based on his symptoms. There were two cycles of this chemotherapy phase, with the last 
on September 20. However, there was no significant relief. Starting September 29, the patient began to experience 
intermittent runny nose with yellow discharge, intermittent vomiting, and nausea. On the morning of October 2, the 
patient developed diplopia, horizontal nystagmus of both eyes, incomplete abducens nerve palsy of the right eye, and 
visual fatigue. He received treatment to alleviate visual fatigue. On October 5, the patient exhibited positional limb 
tremors, ataxic gait, unclear speech, and intermittent irritability.

History of past illness
The patient was in good health.

Personal and family history
Patient had no history of alcohol abuse, smoking, or allergies. His personal, marital, and family histories were 
unremarkable.

Physical examination
The patient’s laboratory data were as follows: Temperature, 37.3 °C; pulse, 64 beats/minute (normal range: 60-100 beats/
minute); blood pressure, 115/68 mmHg; respiratory rate, 21 breaths/minute; height, 184 cm; and weight, 63 kg 
[compared with the weight recorded on May 28 (96 kg), the patient’s weight decreased by 33 kg]. The patient was alert 
and oriented [physical examination on admission (September 29)].

Laboratory examinations
Routine blood tests were immediately conducted, and the hematological parameters were as follows: White blood cell 
count, 5.73 × 109/L; neutrophil ratio, 0.891 (normal range: 0.4-0.75); lymphocyte ratio, 0.03 (normal range: 0.2-0.5); 
eosinophil ratio, 0.003 (normal range: 0.004-0.08); absolute lymphocyte count, 0.2 × 109/L [normal range: (1.1-3.2) × 109/
L]; red blood cell count, 2.87 × 1012/L (normal range: 4.35.8 × 1012/L); hemoglobin, 90 g/L (normal range: 130-175 g/L); 
red cell distribution width, 0.15 (normal range: 0.116-0.146); hematocrit, 0.258 (normal range: 0.4-0.5); plateletcrit, 0.15 
(normal range: 0.19-0.36). Serum liver function biochemical results were as follows: Cholinesterase, 3754 U/L (normal 
range: 5000-12000); total protein, 63.6 g/L (normal range: 65-85); albumin, 36.6 g/L (normal range: 40-55). Serum kidney 
function biochemical results were as follows: Potassium, 3.1 mmol/L (normal range: 3.5-5.5); sodium, 135 mmol/L 
(normal range: 137-147); chloride, 89 mmol/L (normal range: 96-108); magnesium, 0.62 mmol/L (normal range: 0.75-1.02); 
retinol-binding protein, 22.4 mg/L (normal range: 25-70 mg/L); cystatin-c, 1.050 mg/L (normal range: 0.59-1.030 mg/L). 
Serum thyroid function biochemical results were as follows: Free triiodothyronine, 2.5 pmol/L (normal range: 3.5-7.0 
pmol/L); anti-thyroid peroxidase antibodies, 114.36 IU/mL (normal range: < 30 IU/mL). Serum anemia panel results 
were as follows: Vitamin B12, > 7344 pg/mL (normal range: 197-771 pg/mL); ferritin, 7760 ng/mL (normal range: 30-400 
ng/mL) (laboratory tests on October 5).
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Imaging examinations
Cranial MRI revealed symmetric patchy slightly prolonged T1 and T2 signal intensities bilaterally within the medial 
thalami, mammillary bodies, and surrounding the third and fourth ventricles, with slightly increased signal on FLAIR 
and DWI sequences, and ill-defined margins; the imaging diagnosis was symmetric patchy abnormal signal intensities 
around the third and fourth ventricles and in the medial thalami and mammillary bodies, consistent with WE (MRI on 
October 5) (Figure 2).

FINAL DIAGNOSIS
Final diagnosis is WE.

TREATMENT
After a neurology consultation, he was treated with thiamine injections 200 mg twice daily intramuscularly and enteral 
nutrition suspension 100 mL three times daily via nasogastric feeding. Considering the patient’s medical history and 
imaging results, clinicians diagnosed WE, which was unrelated to his physical condition before admission but considered 
associated with thiamine deficiency during concurrent chemoradiotherapy. The diagnosis is based on four main aspects. 
Firstly, the observed reduction in dietary intake and nutritional imbalance following chemotherapy and radiotherapy 
were noted. Secondly, the patient exhibited three typical clinical manifestations of Wernicke encephalopathy: Ocular 
dysfunction, altered mental status, and gait ataxia. Additionally, the characteristic imaging features of Wernicke enceph-
alopathy were confirmed through MRI examination. Lastly, significant alleviation of neurological symptoms was 
achieved after thiamine treatment. Before confirming the diagnosis, we excluded other potential diseases. Adverse 
reactions to radiotherapy and chemotherapy were the first factors we considered, such as common side effects in the 
treatment of NPC including thrombocytopenia, anemia, granulocytopenia, mucositis, dry mouth, dysphagia, loss of 
appetite, vomiting, nausea, weight loss, liver and kidney function damage, peripheral neuropathy, and temporal lobe 
damage[11]. Although these symptoms could explain some of the patient’s clinical manifestations, they could not explain 
their MRI results. We also considered other diseases with similar MRI presentations as the patient, such as metronidazole 
encephalopathy and bilateral thalamic symmetric lesions (e.g., top of the basilar syndrome, Creutzfeldt-Jakob disease, 
epidemic encephalitis B, etc.)[12], but the medical history and clinical features of these diseases did not match this case. 
Five days after starting thiamine treatment, the patient’s mental state improved, which can be reflected by the 
accompanying symptoms of fatigue were significantly alleviated. After two weeks, the duration of symptoms such as 
diplopia and ocular tremor shows a declining trend. However, he continued to experience irritability and tremor after 
sitting up. Following the neurology consultation, he received an increased thiamine dosage, with injections of 300 mg 
twice daily and oral thiamine tablets of 100 mg three times daily. A week later, he transitioned to oral thiamine tablets 100 
mg three times daily and was discharged.

OUTCOME AND FOLLOW-UP
At discharge, the patient’s intermittent tremors had improved, but he still experienced horizontal diplopia, unstable knee 
and ankle reflexes in the left lower limb, a wide-based gait, and intermittent irritability. On February 9, 2023, a follow-up 
examination revealed that these symptoms persisted. A cranial MRI showed reduced lesions around the mammillary 
bodies and third ventricle, with previously observed “symmetrical patchy abnormal signal shadows around the medial 
thalami and fourth ventricle” now showing no significant abnormalities. In subsequent treatment, the patient adhered to 
a daily oral administration of thiamine three times (dosage of 10 mg), and regularly monitor the blood concentration of 
thiamine to ensure therapeutic efficacy.

DISCUSSION
WE is a neurological disorder caused by a deficiency in thiamine. Typically, thiamine must undergo several transport 
steps before it can function in brain cell metabolism. Thiamine ingested by the body is converted to its free form by 
intestinal phosphatases before entering enterocytes and then transferred across the intestinal epithelial cell membrane 
into the blood as thiamine pyrophosphate[13]. Thiamine in the blood exists in various forms, including free thiamine, 
three thiamine phosphates (monophosphate, diphosphate, and triphosphate), and adenosine thiamine triphosphate, 
among which thiamine diphosphate best reflects the body’s thiamine reserve levels and is also the bioactive form of 
thiamine. Thiamine diphosphate is an essential coenzyme in several key biochemical pathways in the brain, primarily 
involved in aerobic glucose metabolism, the production and maintenance of myelin, and processes such as amino acid 
and glucose-derived neurotransmitters (such as glutamate, gamma-aminobutyric acid), etc[14]. A deficiency in thiamine 
leads to reduced metabolic activity of the tricarboxylic acid cycle and pentose phosphate pathway in specific neuronal 
and astroglial cells in the brain, subsequently causing intracellular lactate accumulation, decreased pH, and localized 
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Figure 2 Magnetic resonance imaging of the brain. A: Bilateral symmetrical hyperintense signals on T2-weighted imaging (T2WI) and fluid-attenuated 
inversion recovery (FLAIR) around the medial thalamus; B: Bilateral symmetrical hyperintense signals on T2WI and FLAIR around the mammillary bodies; C: Bilateral 
symmetrical hyperintense signals on T2WI and FLAIR around the third ventricle; D: Bilateral symmetrical hyperintense signals on T2WI and FLAIR around the fourth 
ventricle.

acidosis in specific areas of the brain. These changes in cellular energy metabolism also cause mitochondrial dysfunction 
and intracellular oxidative stress, leading to astroglial cell dysfunction, such as promoting increased extracellular 
glutamate concentrations and disrupting the permeability of the blood-brain barrier[15]. The combined effect of these 
factors primarily causes disruption of the osmotic gradient across the cell membrane, cytotoxic edema, and these changes 
may be irreversible.

Computed tomography has limited value in identifying acute changes of Wernicke encephalopathy and is not the 
preferred imaging modality because, in most cases, it fails to identify the acute phase changes of Wernicke enceph-
alopathy[16]. MRI of the brain can effectively display cytotoxic edema. Brain MRI shows that the medial thalami, 
perithird ventricular regions, periaqueductal areas, mammillary bodies, and the tectum of the midbrain are the areas 
most commonly affected by thiamine deficiency, manifesting as symmetrical T2-weighted and fluid-attenuated inversion 
recovery hyperintensities in the respective areas[17]. These regions are particularly sensitive to thiamine deficiency due to 
high rates of thiamine-related glucose and oxidative metabolism. Atypical MRI findings of Wernicke encephalopathy 
include symmetrical changes in the cerebellum, vermis, and cranial nerve nuclei[18], which are often associated with 
typical presentations. The European Federation of Neurological Societies guidelines indicate that MRI has a sensitivity of 
53% and a specificity of 93% for diagnosing Wernicke encephalopathy[19]; therefore, a negative MRI does not rule out the 
diagnosis. In cases where clinical suspicion exists but MRI is negative, contrast-enhanced MRI can identify areas of blood-
brain barrier disruption, reducing the incidence of false-negative MRI results[12]. However, imaging evidence alone 
cannot accurately identify Wernicke encephalopathy and must be combined with other aspects for a comprehensive 
diagnosis. Beyond imaging modalities, assessment of thiamine levels can also aid in diagnosis. Compared to direct 
measurement of free thiamine, its metabolite thiamine diphosphate more accurately reflects true thiamine levels. 
Additionally, analysis of erythrocyte transketolase activity by assessing changes in erythrocyte transketolase activity after 
adding exogenous thiamine pyrophosphate can diagnose thiamine deficiency. However, due to the lack of standard-
ization of these assays[20], their practical application may be difficult to implement widely. Serum thiamine level testing 
is a common clinical method, but the concentration of thiamine in the blood does not necessarily reflect the concentration 
in brain tissue; thus, its value lies only in identifying suspected patients[21]. In terms of recognizing WE, medical and 
personal histories are important considerations that cannot be overlooked. The most common cause of thiamine 
deficiency is chronic alcoholism, but the possibility of Wernicke encephalopathy should also be considered in situations 
involving poor nutritional absorption and long-term parenteral nutrition support.

A multicenter observational study in Spain showed that non-alcoholic causative factors accounted for only 7% of the 
risk factors for Wernicke encephalopathy[22], which is similar to the analysis results of a nationwide retrospective cohort 
study in Switzerland[23]. Through the classification of risk factors in 4393 cases of Wernicke encephalopathy obtained 
from this study, we can find that patients with non-alcohol-related Wernicke encephalopathy account for 6.7% of all 
patients with Wernicke encephalopathy. Both studies suggest that the number of non-alcoholic Wernicke encephalopathy 
patients is small, but considering that the sample source of such studies is hospitalized patients with a clear diagnosis and 
the fact that Wernicke encephalopathy is currently underdiagnosed[1], these studies may overlook those unidentified 
non-alcoholic Wernicke encephalopathy patients. Therefore, the current clinical cases of non-alcoholic Wernicke enceph-
alopathy are few, which is not a reason to neglect the disease. Existing research and case reports show that, in addition to 
alcoholism, a variety of factors can lead to Wernicke encephalopathy, including bariatric surgery, gastrointestinal 
surgery, hyperemesis gravidarum, malignant tumors, refeeding syndrome, dialysis status, thyrotoxicosis, inflammatory 
bowel disease, anorexia nervosa, sequelae of coronavirus disease 2019, etc[14,24-26]. Identifying these risk factors helps in 
screening for Wernicke encephalopathy. The screening and diagnosis of Wernicke encephalopathy are still primarily 
clinical diagnoses, and paying attention to the risk factors of the disease helps to keenly identify situations affecting 
thiamine intake. According to the guidelines of the European Federation of Neurological Societies[19], after considering 
the characteristic of reduced thiamine absorption, patients only need to meet two of the typical triad of features of 
Wernicke encephalopathy to be clinically diagnosed with Wernicke encephalopathy, which undoubtedly reduces the 
false-negative results of clinical diagnosis.
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In a systematic review of 586 cases of non-alcoholic Wernicke encephalopathy[27], researchers found that the causative 
factors of non-alcoholic Wernicke encephalopathy attributed to malignant tumors accounted for 22%, and among these, 
76% of patients had hematologic or gastrointestinal malignancies. A similar view can be drawn from another systematic 
review[28], which is that Wernicke encephalopathy caused by malignant tumors occupies a smaller proportion in the 
studied population, with NPC being even less common. Considering the current lack of epidemiological studies on 
Wernicke encephalopathy, although these two studies have publication bias and detection bias, they indicate that we 
must pay attention to the possibility of Wernicke encephalopathy occurring in cancer populations.

Currently, there is a paucity of research on the phenomenon of Wernicke encephalopathy in patients with malignant 
tumors. Existing studies suggest that the high metabolic characteristics of malignant tumors may promote the con-
sumption of thiamine, which could be the cause of thiamine deficiency, commonly seen in hematologic malignancies[28]. 
Past case reports indicate that surgery or reduced intake in patients with gastrointestinal malignancies are potential 
factors precipitating Wernicke encephalopathy[29-31]. However, for NPC, there are currently no distinct features sug-
gesting a potential correlation with the occurrence of Wernicke encephalopathy. In a randomized controlled trial using 
fedratinib to treat myelofibrosis, researchers found that four patients receiving fedratinib developed Wernicke ence-
phalopathy[32] and another patient with lung cancer undergoing treatment with nivolumab developed Wernicke ence-
phalopathy during therapy[33]. This could potentially suggest that certain therapeutic agents for malignant tumors might 
be potential precipitating factors for Wernicke encephalopathy; however, more cases are needed to support this view.

Early diagnosis of Wernicke encephalopathy and prompt administration of thiamine are crucial to preventing the 
progression to Korsakoff syndrome. Korsakoff syndrome, characterized by severe anterograde and retrograde amnesia, is 
caused by unrecognized or insufficiently treated Wernicke encephalopathy[34], and currently, there is no fully validated 
pharmacological treatment[35]. Compared to Wernicke encephalopathy, the chronic phase, namely Korsakoff syndrome, 
clinically presents with abnormal mental states, and disproportionate impairment of episodic memory function relative to 
other cognitive functions affected[36]. Neuropathological studies suggest that damage to the anterior nuclei of the 
thalamus also differs from the pathological changes in Wernicke encephalopathy; a study by NSWTRC demonstrates that 
damage to the tissue of the anterior nuclei of the thalamus is a key lesion leading to the severe memory impairment in 
Korsakoff syndrome[37]. Research on the progression from Wernicke encephalopathy to Korsakoff syndrome remains 
insufficient, but inadequate treatment is a plausible explanation for disease progression.

In animal experiments, there are conflicting views on the effect of additional thiamine supplementation on malignant 
tumors. Some studies indicate that extra thiamine increases the incidence of bladder cancer in rats and can inhibit the 
cytotoxicity of methotrexate; on the other hand, MDA231 breast cancer xenografts show delayed proliferation in mice on 
a thiamine-free diet[38]. Such studies demonstrate the dual characteristics of thiamine in both inhibiting and promoting 
cancer development, which may be related to different types of cancer or genetic factors, and more research is needed to 
support these viewpoints. However, preventive interventions for populations at risk of Wernicke encephalopathy have 
gained more recognition. Some scholars, considering the high risk of thiamine deficiency after bariatric surgery, suggest 
early screening and postoperative supplementation to prevent Wernicke encephalopathy[39]. Similarly, the European 
Federation of Neurological Societies guidelines recommend parenteral thiamine supplementation after bariatric surgery
[19]. Nevertheless, a real-world study exploring the appropriate dosage of preventive thiamine supplementation in 
populations at risk of Wernicke encephalopathy found no significant difference in any cognitive outcome measures across 
different doses[40]. This suggests that we need to uncover more evidence to verify the reliability of preventive inter-
ventions.

CONCLUSION
In summary, during the treatment of malignant tumors, oncologists should provide nutritional support throughout the 
process and be aware of the possibility of this disease’s occurrence, and timely detection and early intervention are 
necessary.

FOOTNOTES
Author contributions: Ma YY and He XC contributed equally to this work and should be considered co-first authors. Ma YY acquired and 
analysed the work, drafted the manuscript, and collected and analysed the images; He XC, Gao Y, and Ma TT edited the manuscript; 
Cheng G and Yue CW wrote, proofread, and edited the manuscript, they contributed equally to this work and should be considered co-
corresponding author; all authors have met the authorship requirements for the submitted version and have agreed to its submission.

Informed consent statement: The patient consented to treatment and provided written consent for publication of this study. we have de-
identified the information regarding the patients that is included in the article.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016), and the manuscript was prepared and revised 
according to the CARE Checklist (2016).

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 



Ma YY et al. WE after NPC chemoradiotherapy

WJCC https://www.wjgnet.com 5634 August 26, 2024 Volume 12 Issue 24

distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: Https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: China

ORCID number: Yu Gao 0009-0006-3169-334X; Chang-Wu Yue 0000-0003-2679-5772.

S-Editor: Wang JJ 
L-Editor: A 
P-Editor: Che XX

REFERENCES
1 Sinha S, Kataria A, Kolla BP, Thusius N, Loukianova LL. Wernicke Encephalopathy-Clinical Pearls. Mayo Clin Proc 2019; 94: 1065-1072 

[PMID: 31171116 DOI: 10.1016/j.mayocp.2019.02.018]
2 Kohnke S, Meek CL. Don't seek, don't find: The diagnostic challenge of Wernicke's encephalopathy. Ann Clin Biochem 2021; 58: 38-46 

[PMID: 32551830 DOI: 10.1177/0004563220939604]
3 Blanchard P, Lee A, Marguet S, Leclercq J, Ng WT, Ma J, Chan AT, Huang PY, Benhamou E, Zhu G, Chua DT, Chen Y, Mai HQ, Kwong 

DL, Cheah SL, Moon J, Tung Y, Chi KH, Fountzilas G, Zhang L, Hui EP, Lu TX, Bourhis J, Pignon JP; MAC-NPC Collaborative Group. 
Chemotherapy and radiotherapy in nasopharyngeal carcinoma: an update of the MAC-NPC meta-analysis. Lancet Oncol 2015; 16: 645-655 
[PMID: 25957714 DOI: 10.1016/S1470-2045(15)70126-9]

4 Chen YP, Chan ATC, Le QT, Blanchard P, Sun Y, Ma J. Nasopharyngeal carcinoma. Lancet 2019; 394: 64-80 [PMID: 31178151 DOI: 
10.1016/S0140-6736(19)30956-0]

5 Xu M, Yao Y, Chen H, Zhang S, Cao SM, Zhang Z, Luo B, Liu Z, Li Z, Xiang T, He G, Feng QS, Chen LZ, Guo X, Jia WH, Chen MY, Zhang 
X, Xie SH, Peng R, Chang ET, Pedergnana V, Feng L, Bei JX, Xu RH, Zeng MS, Ye W, Adami HO, Lin X, Zhai W, Zeng YX, Liu J. Genome 
sequencing analysis identifies Epstein-Barr virus subtypes associated with high risk of nasopharyngeal carcinoma. Nat Genet 2019; 51: 1131-
1136 [PMID: 31209392 DOI: 10.1038/s41588-019-0436-5]

6 Xue WQ, Wang TM, Huang JW, Zhang JB, He YQ, Wu ZY, Liao Y, Yuan LL, Mu J, Jia WH. A comprehensive analysis of genetic diversity 
of EBV reveals potential high-risk subtypes associated with nasopharyngeal carcinoma in China. Virus Evol 2021; 7: veab010 [PMID: 
34567789 DOI: 10.1093/ve/veab010]

7 Chua MLK, Wee JTS, Hui EP, Chan ATC. Nasopharyngeal carcinoma. Lancet 2016; 387: 1012-1024 [PMID: 26321262 DOI: 
10.1016/S0140-6736(15)00055-0]

8 Tang LL, Chen YP, Chen CB, Chen MY, Chen NY, Chen XZ, Du XJ, Fang WF, Feng M, Gao J, Han F, He X, Hu CS, Hu DS, Hu GY, Jiang 
H, Jiang W, Jin F, Lang JY, Li JG, Lin SJ, Liu X, Liu QF, Ma L, Mai HQ, Qin JY, Shen LF, Sun Y, Wang PG, Wang RS, Wang RZ, Wang 
XS, Wang Y, Wu H, Xia YF, Xiao SW, Yang KY, Yi JL, Zhu XD, Ma J. The Chinese Society of Clinical Oncology (CSCO) clinical 
guidelines for the diagnosis and treatment of nasopharyngeal carcinoma. Cancer Commun (Lond) 2021; 41: 1195-1227 [PMID: 34699681 DOI: 
10.1002/cac2.12218]

9 Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D; CARE Group*. The CARE Guidelines: Consensus-based Clinical Case 
Reporting Guideline Development. Glob Adv Health Med 2013; 2: 38-43 [PMID: 24416692 DOI: 10.7453/gahmj.2013.008]

10 Chen YP, Ismaila N, Chua MLK, Colevas AD, Haddad R, Huang SH, Wee JTS, Whitley AC, Yi JL, Yom SS, Chan ATC, Hu CS, Lang JY, 
Le QT, Lee AWM, Lee N, Lin JC, Ma B, Morgan TJ, Shah J, Sun Y, Ma J. Chemotherapy in Combination With Radiotherapy for Definitive-
Intent Treatment of Stage II-IVA Nasopharyngeal Carcinoma: CSCO and ASCO Guideline. J Clin Oncol 2021; 39: 840-859 [PMID: 33405943 
DOI: 10.1200/JCO.20.03237]

11 Tang LL, Guo R, Zhang N, Deng B, Chen L, Cheng ZB, Huang J, Hu WH, Huang SH, Luo WJ, Liang JH, Zheng YM, Zhang F, Mao YP, Li 
WF, Zhou GQ, Liu X, Chen YP, Xu C, Lin L, Liu Q, Du XJ, Zhang Y, Sun Y, Ma J. Effect of Radiotherapy Alone vs Radiotherapy With 
Concurrent Chemoradiotherapy on Survival Without Disease Relapse in Patients With Low-risk Nasopharyngeal Carcinoma: A Randomized 
Clinical Trial. JAMA 2022; 328: 728-736 [PMID: 35997729 DOI: 10.1001/jama.2022.13997]

12 Ota Y, Capizzano AA, Moritani T, Naganawa S, Kurokawa R, Srinivasan A. Comprehensive review of Wernicke encephalopathy: 
pathophysiology, clinical symptoms and imaging findings. Jpn J Radiol 2020; 38: 809-820 [PMID: 32390125 DOI: 
10.1007/s11604-020-00989-3]

13 Mrowicka M, Mrowicki J, Dragan G, Majsterek I. The importance of thiamine (vitamin B1) in humans. Biosci Rep 2023; 43 [PMID: 
37389565 DOI: 10.1042/BSR20230374]

14 Sechi G, Serra A. Wernicke's encephalopathy: new clinical settings and recent advances in diagnosis and management. Lancet Neurol 2007; 6: 
442-455 [PMID: 17434099 DOI: 10.1016/S1474-4422(07)70104-7]

15 Abdou E, Hazell AS. Thiamine deficiency: an update of pathophysiologic mechanisms and future therapeutic considerations. Neurochem Res 
2015; 40: 353-361 [PMID: 25297573 DOI: 10.1007/s11064-014-1430-z]

16 Cerase A, Rubenni E, Rufa A, Vallone I, Galluzzi P, Coratti G, Franchi F, Giannini F, Venturi C. CT and MRI of Wernicke's encephalopathy. 
Radiol Med 2011; 116: 319-333 [PMID: 21225366 DOI: 10.1007/s11547-011-0618-x]

17 Jung YC, Chanraud S, Sullivan EV. Neuroimaging of Wernicke's encephalopathy and Korsakoff's syndrome. Neuropsychol Rev 2012; 22: 
170-180 [PMID: 22577003 DOI: 10.1007/s11065-012-9203-4]

18 Manzo G, De Gennaro A, Cozzolino A, Serino A, Fenza G, Manto A. MR imaging findings in alcoholic and nonalcoholic acute Wernicke's 
encephalopathy: a review. Biomed Res Int 2014; 2014: 503596 [PMID: 25050351 DOI: 10.1155/2014/503596]

19 Galvin R, Bråthen G, Ivashynka A, Hillbom M, Tanasescu R, Leone MA; EFNS. EFNS guidelines for diagnosis, therapy and prevention of 
Wernicke encephalopathy. Eur J Neurol 2010; 17: 1408-1418 [PMID: 20642790 DOI: 10.1111/j.1468-1331.2010.03153.x]
Whitfield KC, Bourassa MW, Adamolekun B, Bergeron G, Bettendorff L, Brown KH, Cox L, Fattal-Valevski A, Fischer PR, Frank EL, 
Hiffler L, Hlaing LM, Jefferds ME, Kapner H, Kounnavong S, Mousavi MPS, Roth DE, Tsaloglou MN, Wieringa F, Combs GF Jr. Thiamine 

20

Https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0009-0006-3169-334X
http://orcid.org/0009-0006-3169-334X
http://orcid.org/0000-0003-2679-5772
http://orcid.org/0000-0003-2679-5772
http://www.ncbi.nlm.nih.gov/pubmed/31171116
https://dx.doi.org/10.1016/j.mayocp.2019.02.018
http://www.ncbi.nlm.nih.gov/pubmed/32551830
https://dx.doi.org/10.1177/0004563220939604
http://www.ncbi.nlm.nih.gov/pubmed/25957714
https://dx.doi.org/10.1016/S1470-2045(15)70126-9
http://www.ncbi.nlm.nih.gov/pubmed/31178151
https://dx.doi.org/10.1016/S0140-6736(19)30956-0
http://www.ncbi.nlm.nih.gov/pubmed/31209392
https://dx.doi.org/10.1038/s41588-019-0436-5
http://www.ncbi.nlm.nih.gov/pubmed/34567789
https://dx.doi.org/10.1093/ve/veab010
http://www.ncbi.nlm.nih.gov/pubmed/26321262
https://dx.doi.org/10.1016/S0140-6736(15)00055-0
http://www.ncbi.nlm.nih.gov/pubmed/34699681
https://dx.doi.org/10.1002/cac2.12218
http://www.ncbi.nlm.nih.gov/pubmed/24416692
https://dx.doi.org/10.7453/gahmj.2013.008
http://www.ncbi.nlm.nih.gov/pubmed/33405943
https://dx.doi.org/10.1200/JCO.20.03237
http://www.ncbi.nlm.nih.gov/pubmed/35997729
https://dx.doi.org/10.1001/jama.2022.13997
http://www.ncbi.nlm.nih.gov/pubmed/32390125
https://dx.doi.org/10.1007/s11604-020-00989-3
http://www.ncbi.nlm.nih.gov/pubmed/37389565
https://dx.doi.org/10.1042/BSR20230374
http://www.ncbi.nlm.nih.gov/pubmed/17434099
https://dx.doi.org/10.1016/S1474-4422(07)70104-7
http://www.ncbi.nlm.nih.gov/pubmed/25297573
https://dx.doi.org/10.1007/s11064-014-1430-z
http://www.ncbi.nlm.nih.gov/pubmed/21225366
https://dx.doi.org/10.1007/s11547-011-0618-x
http://www.ncbi.nlm.nih.gov/pubmed/22577003
https://dx.doi.org/10.1007/s11065-012-9203-4
http://www.ncbi.nlm.nih.gov/pubmed/25050351
https://dx.doi.org/10.1155/2014/503596
http://www.ncbi.nlm.nih.gov/pubmed/20642790
https://dx.doi.org/10.1111/j.1468-1331.2010.03153.x


Ma YY et al. WE after NPC chemoradiotherapy

WJCC https://www.wjgnet.com 5635 August 26, 2024 Volume 12 Issue 24

deficiency disorders: diagnosis, prevalence, and a roadmap for global control programs. Ann N Y Acad Sci 2018; 1430: 3-43 [PMID: 30151974 
DOI: 10.1111/nyas.13919]

21 Isenberg-Grzeda E, Hsu AJ, Hatzoglou V, Nelso C, Breitbart W. Palliative treatment of thiamine-related encephalopathy (Wernicke's 
encephalopathy) in cancer: A case series and review of the literature. Palliat Support Care 2015; 13: 1241-1249 [PMID: 25339378 DOI: 
10.1017/S1478951514001163]

22 Chamorro AJ, Rosón-Hernández B, Medina-García JA, Muga-Bustamante R, Fernández-Solá J, Martín-González MC, Seco-Hernández E, 
Novo-Veleiro I, Suárez-Cuervo C, Mateos-Díaz AM, Monte-Secades R, Machado-Prieto B, Puerta-Louro R, Prada-González C, Fernández-
Rial Á, Sabio-Repiso P, Vázquez-Vigo R, Antolí-Royo AC, Gomila-Grange A, Felipe-Pérez NC, Sanvisens-Bergé A, Antúnez-Jorge E, 
Fernández-Rodríguez CM, Alvela-Suárez L, Fidalgo-Navarro A, Marcos M; Wernicke-SEMI Group;  Alcohol and Alcoholism Group;  Spanish 
Society of Internal Medicine (SEMI). Differences Between Alcoholic and Nonalcoholic Patients With Wernicke Encephalopathy: A 
Multicenter Observational Study. Mayo Clin Proc 2017; 92: 899-907 [PMID: 28578781 DOI: 10.1016/j.mayocp.2017.02.019]

23 Rasiah R, Gregoriano C, Mueller B, Kutz A, Schuetz P. Hospital Outcomes in Medical Patients With Alcohol-Related and Non-Alcohol-
Related Wernicke Encephalopathy. Mayo Clin Proc 2024; 99: 740-753 [PMID: 38069922 DOI: 10.1016/j.mayocp.2023.07.021]

24 de Sire R, Rispo A, Compare D, Tortora F, Nardone G, Castiglione F. Wernicke Encephalopathy in Ulcerative Colitis. Inflamm Bowel Dis 
2022; 28: e70-e71 [PMID: 35512144 DOI: 10.1093/ibd/izab296]

25 Oudman E, Wijnia JW, Oey MJ, van Dam MJ, Postma A. Preventing Wernicke's encephalopathy in anorexia nervosa: A systematic review. 
Psychiatry Clin Neurosci 2018; 72: 774-779 [PMID: 29984541 DOI: 10.1111/pcn.12735]

26 Landzberg DR, Bery E, Chico S, Koh S, Weissman B. Wernicke Encephalopathy From Olfactory Dysfunction After COVID-19 Infection. 
Neurologist 2021; 26: 274-275 [PMID: 34734907 DOI: 10.1097/NRL.0000000000000359]

27 Oudman E, Wijnia JW, Oey MJ, van Dam M, Postma A. Wernicke-Korsakoff syndrome despite no alcohol abuse: A summary of systematic 
reports. J Neurol Sci 2021; 426: 117482 [PMID: 34000679 DOI: 10.1016/j.jns.2021.117482]

28 Isenberg-Grzeda E, Rahane S, DeRosa AP, Ellis J, Nicolson SE. Wernicke-Korsakoff syndrome in patients with cancer: a systematic review. 
Lancet Oncol 2016; 17: e142-e148 [PMID: 27300674 DOI: 10.1016/S1470-2045(16)00037-1]

29 Restivo A, Carta MG, Farci AMG, Saiu L, Gessa GL, Agabio R. Risk of thiamine deficiency and Wernicke's encephalopathy after 
gastrointestinal surgery for cancer. Support Care Cancer 2016; 24: 77-82 [PMID: 25931232 DOI: 10.1007/s00520-015-2748-z]

30 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: 5810-5815 [PMID: 35979132 DOI: 10.12998/wjcc.v10.i17.5810]

31 Nie T, He JL. Wernicke's encephalopathy in a rectal cancer patient with atypical radiological features: A case report. World J Clin Cases 2021; 
9: 7600-7604 [PMID: 34616832 DOI: 10.12998/wjcc.v9.i25.7600]

32 Pardanani A, Harrison C, Cortes JE, Cervantes F, Mesa RA, Milligan D, Masszi T, Mishchenko E, Jourdan E, Vannucchi AM, Drummond 
MW, Jurgutis M, Kuliczkowski K, Gheorghita E, Passamonti F, Neumann F, Patki A, Gao G, Tefferi A. Safety and Efficacy of Fedratinib in 
Patients With Primary or Secondary Myelofibrosis: A Randomized Clinical Trial. JAMA Oncol 2015; 1: 643-651 [PMID: 26181658 DOI: 
10.1001/jamaoncol.2015.1590]

33 Onishi H, Ishida M, Kagamu H, Murayama Y, Kobayashi K, Sato I, Uchida N, Akechi T. Wernicke encephalopathy in a lung cancer patient 
during treatment with nivolumab. Palliat Support Care 2019; 17: 245-247 [PMID: 30073944 DOI: 10.1017/S1478951518000469]

34 Wijnia JW. A Clinician's View of Wernicke-Korsakoff Syndrome. J Clin Med 2022; 11 [PMID: 36431232 DOI: 10.3390/jcm11226755]
35 Johnson JM, Fox V. Beyond Thiamine: Treatment for Cognitive Impairment in Korsakoff's Syndrome. Psychosomatics 2018; 59: 311-317 

[PMID: 29751937 DOI: 10.1016/j.psym.2018.03.011]
36 Arts NJ, Walvoort SJ, Kessels RP. Korsakoff's syndrome: a critical review. Neuropsychiatr Dis Treat 2017; 13: 2875-2890 [PMID: 29225466 

DOI: 10.2147/NDT.S130078]
37 Harding A, Halliday G, Caine D, Kril J. Degeneration of anterior thalamic nuclei differentiates alcoholics with amnesia. Brain 2000; 123 ( Pt 

1): 141-154 [PMID: 10611128 DOI: 10.1093/brain/123.1.141]
38 Lu'o'ng KV, Nguyễn LT. The role of thiamine in cancer: possible genetic and cellular signaling mechanisms. Cancer Genomics Proteomics 

2013; 10: 169-185 [PMID: 23893925]
39 Yu AT, Gross A, Park K, Harvey EJ. Wernicke Encephalopathy After Bariatric Surgery: a Literature Review. Obes Surg 2023; 33: 3621-3627 

[PMID: 37798508 DOI: 10.1007/s11695-023-06840-8]
40 Dingwall KM, Delima JF, Binks P, Batey R, Bowden SC. What is the optimum thiamine dose to treat or prevent Wernicke's encephalopathy or 

Wernicke-Korsakoff syndrome? Results of a randomized controlled trial. Alcohol Clin Exp Res 2022; 46: 1133-1147 [PMID: 35428992 DOI: 
10.1111/acer.14843]

http://www.ncbi.nlm.nih.gov/pubmed/30151974
https://dx.doi.org/10.1111/nyas.13919
http://www.ncbi.nlm.nih.gov/pubmed/25339378
https://dx.doi.org/10.1017/S1478951514001163
http://www.ncbi.nlm.nih.gov/pubmed/28578781
https://dx.doi.org/10.1016/j.mayocp.2017.02.019
http://www.ncbi.nlm.nih.gov/pubmed/38069922
https://dx.doi.org/10.1016/j.mayocp.2023.07.021
http://www.ncbi.nlm.nih.gov/pubmed/35512144
https://dx.doi.org/10.1093/ibd/izab296
http://www.ncbi.nlm.nih.gov/pubmed/29984541
https://dx.doi.org/10.1111/pcn.12735
http://www.ncbi.nlm.nih.gov/pubmed/34734907
https://dx.doi.org/10.1097/NRL.0000000000000359
http://www.ncbi.nlm.nih.gov/pubmed/34000679
https://dx.doi.org/10.1016/j.jns.2021.117482
http://www.ncbi.nlm.nih.gov/pubmed/27300674
https://dx.doi.org/10.1016/S1470-2045(16)00037-1
http://www.ncbi.nlm.nih.gov/pubmed/25931232
https://dx.doi.org/10.1007/s00520-015-2748-z
http://www.ncbi.nlm.nih.gov/pubmed/35979132
https://dx.doi.org/10.12998/wjcc.v10.i17.5810
http://www.ncbi.nlm.nih.gov/pubmed/34616832
https://dx.doi.org/10.12998/wjcc.v9.i25.7600
http://www.ncbi.nlm.nih.gov/pubmed/26181658
https://dx.doi.org/10.1001/jamaoncol.2015.1590
http://www.ncbi.nlm.nih.gov/pubmed/30073944
https://dx.doi.org/10.1017/S1478951518000469
http://www.ncbi.nlm.nih.gov/pubmed/36431232
https://dx.doi.org/10.3390/jcm11226755
http://www.ncbi.nlm.nih.gov/pubmed/29751937
https://dx.doi.org/10.1016/j.psym.2018.03.011
http://www.ncbi.nlm.nih.gov/pubmed/29225466
https://dx.doi.org/10.2147/NDT.S130078
http://www.ncbi.nlm.nih.gov/pubmed/10611128
https://dx.doi.org/10.1093/brain/123.1.141
http://www.ncbi.nlm.nih.gov/pubmed/23893925
http://www.ncbi.nlm.nih.gov/pubmed/37798508
https://dx.doi.org/10.1007/s11695-023-06840-8
http://www.ncbi.nlm.nih.gov/pubmed/35428992
https://dx.doi.org/10.1111/acer.14843


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	CASE PRESENTATION
	Chief complaints
	History of present illness
	History of past illness
	Personal and family history
	Physical examination
	Laboratory examinations
	Imaging examinations

	FINAL DIAGNOSIS
	TREATMENT
	OUTCOME AND FOLLOW-UP
	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

