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Abstract
In this report, we present a rare patient with Wernicke encephalopathy (WE) in whom the initial magnetic resonance 
imaging (MRI) was normal. However, cranial MRI, performed two weeks later, showed lesions compatible with 
WE. Via the presentation of this patient, we discuss the need for future studies of larger cases including the temporal 
evaluation of the MRI characteristics of Wernicke encephalopathy.
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Introduction

Wernicke encephalopathy (WE) is a critical form of 
metabolic encephalopathy  resulting from acute 

thiamine deficiency and can be reversible with timely 
initiation of treatment. The diagnosis is based on the 
clinical findings and neuroimaging parameters.1 However, 
the temporal change of the neuroimaging findings and 
the reliability of MRI-based  diagnosis have not been 
investigated in detail up to date. Herein, we will illustrate 
a remarkable case of WE with initial negative MRI results. 
However, the subsequent MRI showed lesions supporting 
the WE and the intravenous thiamine was initiated which 
provided dramatic improvement in his clinic. 

Case report

A 57-year-old male was admitted to our emergency 
with complaints of severe nausea and vomiting which 

had started over the last few weeks and progressed. His 
medical history revealed that the patient had undergone a 
Whipple procedure due to clinical suspicion of duodenal 
malignancy, however, the pathological investigations 
showed duodenal diverticula. The surgery had been 
performed in another medical center and further data 
regarding the indication for that surgery was unavailable. 
At admission to our emergency service, the patient had 
mild difficulty in cooperation with the examination; 
and orientation to time was disturbed.  Cranial nerve 
examinations revealed that the patient had difficulty in 
vertical and horizontal eye movements. Other cranial 
nerve investigations were within normal limits. Motor 
and sensory examinations were normal. However, he had 
significant truncal ataxia such that he could only mobilize 
a very short distance without support. The patient had 
no history of alcohol abuse or exposure to a chemical.
Vital signs were within normal ranges. Laboratory 
investigations including hemogram, biochemistry, TSH, 
and folic acid were within normal limits. Serum B12 level 
was moderately reduced (B12: 136 pg/mL). Due to his 
medical problems, to avoid longer scan time, rather than 
an extensive MRI protocol, cranial diffusion-weighted 
imaging (DWI) was performed which revealed normal 
findings. (Figure 1)

Due to the severe vomiting and nausea, his oral 
intake was severely disturbed over the last week. The 
endoscopic investigation revealed an obstruction in the 
gastroenterostomy anastomosis. Laparoscopic revision 
of the gastroenterostomy anastomosis was performed. 
After the surgery, oral intake has significantly improved.  
However, his cognitive function further deteriorated 
in the following course, such that the patient was non-
cooperative and disorientated. Besides, the patient could 
not be mobilized without support due to severe truncal 
ataxia. Cranial MRI was repeated two weeks later which 
showed hyperintensity in T2-weighted imaging and DWI 
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in bilateral medial thalami and periventricular region of 
the third ventricle. (Figure 2)

Taken together, the diagnosis of Wernicke 
encephalopathy (WE) was established and intravenous 
thiamine was initiated (thiamine 3x200 mg for 3 days and 
1x200 mg daily in the following 5 days) which provided 
a significant recovery in the clinic. In the second week 
of the treatment, the patient was fully cooperative and 
orientated. Mini-mental state examination score was 26 
points. Truncal ataxia was significantly improved such 
that he could easily mobilize without support.

Discussion

Wernicke encephalopathy is a life-threatening 
but reversible syndrome resulting from acute 
thiamine deficiency that is frequently overlooked and 
underdiagnosed.2 It is a medical emergency and early 

diagnosis of this entity is critical as it can lead to severe 
neurologic deficits like Korsakoff psychosis and even death 
if appropriate treatment is not administered. However, it is 
reported that WE diagnosis may be missed in up to 75–80% 
of patients with alcoholism and AIDS.1 Gastrointestinal 
surgery and prolonged vomiting are also crucial medical 
conditions that may impair the correct absorption of a 
sufficient amount of thiamine potentially leading to WE.3,4 
In our patient, the clinical presentation and the medical 
history of gastrointestinal surgery and vomiting also 
suggested the WE. However, the initial DWI did not show 
any finding supporting the diagnosis. Remarkably, MRI 
that was repeated two weeks later confirmed the diagnosis 
of WE. We think that the neuroimaging data of this patient 
may give crucial perspectives for further deliberations.  

The clinical diagnosis of WE is based on the classical 
triad consisting of ocular signs, altered consciousness, and 
ataxia that is initially described by Wernicke in his original 

Figure 2: The cranial MRI, performed two weeks after admission, shows hyperintensity in T2-weighted imaging 
and DWI in bilateral medial thalami and periventricular region of the third ventricle (A: T-2 weighted imaging, 
B: DWI sequence, C: ADC sequence). 

Figure 1: The diffusion-weighted imaging at admission showing a normal appearance. 
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article.5 However, subsequent studies have revealed that 
this triad occurs in only 16–38% of all patients with 
WE.6,7 Thereafter, MRI has been emphasized as a critical 
and useful tool for the diagnosis of WE.4,6,8 Reversible 
cytotoxic edema is considered the most distinctive lesion 
of WE, and it is easily shown on conventional MRI.4 
Regions including bilateral thalami, mammillary bodies, 
tectal plate, and periaqueductal area are reported as typical 
lesion sites in WE.8  However, the absence of MR signal-
intensity alterations does not exclude the diagnosis of WE.8 
The remarkable point was that we performed only DWI 
initially which might be the reason for the negative result. 
DWI is a sensitive tool to show cytotoxic edema that is 
considered to play a major role in the mechanisms of WE 
and it is surely a valuable additional imaging sequence 
for the diagnosis of WE.8 Besides, it is a practical and 
frequently preferred imaging method in the emergency 
setting. However, there are limited data regarding the 
appearance of WE lesions on DWI8 and it is unclear if 
DWI is sensitive enough to reveal WE lesions.9 

Conclusion

In conclusion, via the presentation of this case, we 
remark on the importance of repeating neuroimaging in 
cases with clinical suspicion of WE, but with negative 
initial MRI results. We interrogate the rationale of 
MRI-based diagnosis in WE. Future studies of larger 
cases including the temporal evaluation of the MRI 
characteristics of WE are warranted to better understand 
the underlying mechanisms and increase the diagnostic 
accuracy. 
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