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ABSTRACT 
 
Summary: We present 4 hospitalized patients with chronic illness without social history of 
alcoholism. These patients suddenly developed altered mental status and drowsiness. Clinical 
examination was inconclusive and patients were diagnosed as Wernicke’s encephalopathy on 
typical Magnetic Resonance Imaging (MRI) features.  
Background: Wernicke’s encephalopathy (WE) is acute encephalopathy primarily caused by acute 
thiamine deficiency. It’s a neurological emergency; thiamine replacement can prevent permanent 
neurological damage and even death. Chronic alcoholism is most common cause; others include 
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prolonged starvation, malignancy, prolonged parenteral nutrition and bowel surgeries. Despite over 
a century of reports, diagnosis is not uncommonly delayed, if overlooked altogether. In Pakistan, 
alcohol is prohibited and majority population is non-alcoholic, clinical suspicion of WE is usually low 
leading to delay in diagnosis. The real challenge comes when patient has multiple comorbidities and 
admitted in intensive care receiving total parenteral nutrition or chemotherapy secondary to bowel 
surgeries or treatment of malignancy. We present 4 cases after obtaining informed and written 
consent. All were nonalcoholic; presented with multiple comorbidities. During hospital stay, in 
addition to primary complaints, these patients developed altered mental status and drowsiness. 
These patients were administered thiamine replacement on basis of Magnetic Resonance Imaging 
findings and rapid clinical response was documented. Unfortunately 1 out of 4 patients succumbed 
to death due to other co-morbidities; remaining recovered.  
Conclusion: Non-alcoholic WE has relatively high mortality because of delayed diagnosis and lack 
of clinical suspicion. Mortality and morbidity decreases with an earlier diagnosis based on MRI and 
simultaneous prompt treatment with thiamine administration.  
 

 
Keywords: Wernicke’s encephalopathy; ataxia; confusion; total parenteral nutrition; Pakistan. 
  

1. CASE PRESENTATION  
 

1.1 Case 1 
 

37-year-old male presented with history of 
abdominal firearm injury 1.5 months back. No 
past history of alcoholism was found. He 
underwent laparotomy followed by resection and 
anastomosis of jejunum. Later on, patient 
developed high output jejunocutaneous fistula 
and fecal collection in left paracolic gutter for 
which he again underwent laparotomy followed 
by drainage of collection, resection and re-
anastomosis of bowel. Soon after, he presented 
with wound infection and was managed on total 
parenteral nutrition (TPN), fluids, and antibiotics. 
During the hospital stay he presented with 
agitation, disorientation, irritability, memory 
impairment and amnesia.  
 

1.1.1 Investigations  
 

MRI brain shows hyperintense signals on T2 and 
FLAIR sequences involving mamillary bodies 
along with contrast enhancement and diffusion 
restriction. Hyperintensity in periaqueductal area 
and around 3rd ventricle also identified. On the 
basis of typical MRI findings, diagnosis of TPN 
associated Wernicke’s encephalopathy was 
confirmed. 
 

1.1.2 Treatment  
 

Thiamine B1 and other vitamins were added in 
his diet.  
 

1.1.3 Outcome and follow up  
 

Patient showed rapid recovery and was 
discharged with wound care and diet instructions.  

1.2 Case 2  
 
20-year-old female known case of abdominal 
tuberculosis presented with intestinal obstruction 
underwent laparotomy to relieve the obstruction. 
Patient does not have history of alcoholism but 
family history of tuberculosis was positive. 4 
months after surgery, she presented with high 
output enterocutaneous fistula and was kept Nil 
per oral (NPO) followed by TPN as a part of 
conservative management. A month later, she 
presented with seizures of sudden onset and 
drowsiness.  
 
1.2.1 Investigations  
 
MRI brain was performed to exclude central 
nervous system (CNS) tuberculosis but it shows 
bilateral symmetric hyperintensities on T2 and 
Fluid attenuated inversion recovery (FLAIR) 
images in periphery of 3rd ventricle, 
periaqueductal area, mammillary bodies and 
tectum. Hyperintensities in cerebellum and 
cerebral cortex were also appreciated. 
 

1.2.2 Treatment  
 

Thiamine replacement therapy was initiated.  
 

1.2.3 Outcome and follow up 
 

Initially the drowsiness improved but seizures 
went uncontrolled and patient expired due to 
septic shock and disseminated tuberculosis.  
 

1.3 Case 3  
 
37-year-old non-alcoholic male initially presented 
with abdominal pain and fever. CT abdomen 
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showed necrotic abdomino-pelvic and 
retroperitoneal lymphadenopathy which was 
causing biliary obstruction, cholangitis and 
pancreatitis. Further workup and lymph node 
biopsy showed testicular germ cell tumor with 
lymph nodal metastasis. Patient was managed 
with TPN and IV antibiotics and percutaneous 
transhepatic cholangiogram (PTC) to relieve 
biliary obstruction. Within few days of 
conservative treatment patient gradually 
developed alteration in mental status and his 
neurological examination depicted low Glasgow 
coma scale.  
 
1.3.1 Investigations  
 
MRI shows hyperintensities in mamillary bodies, 
dorsomedial thalami, tectal plate, periaqueductal 
grey matter and around third ventricle. Diffusion 
restriction was present in mamillary bodies and 
tectal plate.  
 
1.3.2 Treatment  
 
Patient received thiamine replacement  
 
1.3.3 Outcome and follow up 
 
Recovered progressively.  
 

1.4 Case 4  
 
55-year-old non-alcoholic female known case of 
metastatic colorectal carcinoma status post 
chemotherapy (13 cycles of FOLFOX, 3 cycles of 
FOLFIRI and 2 cycles of FOLFOX+AVASTIN) 
presented with drowsiness. No past history of 
alcohol intake was documented. Neurological 
examination showed cerebellar signs i.e., 
nystagmus and gait disturbances.  
 
1.4.1 Investigations  
 
She underwent MRI brain to exclude cerebellar 
pathology which demonstrates hyperintensities 
on T2/FLAIR sequences in periphery of 3

rd
 

ventricle, periaqueductal area, mammillary 
bodies, tectum and bilateral cerebellar 
hemispheres. Diffusion restriction and contrast 
enhancement of mammillary body was prominent 
finding. This patient was labeled as 
chemotherapy induced WE.  
 
1.4.2 Treatment  
 
Thiamine B1 and other vitamin were added in his 
diet. 

 1.4.3 Outcome and follow up  
 
Gradual recovery and patient returned to normal 
routine within few days.  
 
2. DISCUSSION  
 
WE is an acute encephalopathy characterized by 
classic triad of confusion, ophthalmoplegia, and 
gait ataxia. It is primarily caused by acute 
thiamine deficiency which is vital for the survival 
of various tissues especially red blood cells and 
neurons as they are dependent upon glucose as 
their main energy source. When the stores of 
thiamine are depleted, these are the first cells 
affected.[1,2] Thiamine is a coenzyme in the 
pentose phosphate pathway, which is a 
necessary step in the synthesis of fatty acids, 
steroids, nucleic acids and the aromatic amino 
acid precursors to a range of neurotransmitters 
and other bioactive compounds essential for 
brain function. Thiamine plays a neuro-
modulatory role in the acetylcholine 
neurotransmitter system, distinct from its actions 
as a cofactor during metabolic processes and 
contributes to the structure and function of 
cellular membranes, including neurons and 
neuroglia.[3] In addition, the administration of 
dextrose in the setting of thiamine deficiency can 
be harmful and can be associated with 
neurologic injury and WE [4]. Various conditions 
associated with WE; Most notable are chronic 
alcoholism, prolonged starvation, and 
malnutrition [5]. Other reported conditions are 
anorexia nervosa, [6] systemic malignancy [7], 
prolonged parenteral nutrition,[8] hyperemesis 
gravidarum [9], bariatric surgery [10] and even 
infants given the wrong formula.[11] The classic 
triad of WE is present in only one third of patients 
and if the history of alcohol abuse is not evident 
than the diagnosis is really difficult as most 
patients present with only one or two symptoms 
of the triad. The most common presenting 
symptom is confusion followed by ataxia and 
ocular dysfunction. The appropriate management 
is prompt intravenous or intramuscular 
administration of thiamine after which rapid 
improvement is seen [12]. MRI findings along 
with neurological examination can highly improve 
early diagnosis of WE. Contrast enhancement in 
mammillary bodies and thalamus is a typical 
finding of the disease. Zuccoli G et al reported in 
their study on MRI, 80% of patients had evidence 
of symmetric lesions in medial thalami and in 
periventricular region of third ventricle; 59%, in 
periaqueductal area; 45%, in the mammillary 
bodies; 36% [13]. Atrophy of mammillary bodies 
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is a highly specific finding in autopsy of chronic 
WE and Korsakoff syndrome and is present in up 
to 80% of cases. In another study, the most 
obvious neuroradiological sign of acute WE, 
regardless of etiology, is bilateral hyper intensity 
on late-echo MRI, occurring in mammillary 
bodies, thalamus, periventricular gray matter, 

inferior and superior colliculi. [14] Also            
most distinctive neuroimaging findings of acute 
WE are represented by bilateral symmetric 
hyperintensities on T2 and Fluid attenuated 
inversion recovery (FLAIR) images in periphery 
of 3rd ventricle, periaqueductal area, mammillary 
bodies and tectum (Figs. 1-6). [15,16]

 

  
 

Fig. 1 Fig. 2 
 

  
 

Fig. 3 Fig. 4 
 

  
 

Fig. 5 Fig. 6 
 

Figs. 1-6. MRI brain shows bilateral symmetric hyperintensities on T2 and fluid attenuated 
inversion recovery (FLAIR) images in periphery of 3rd ventricle, periaqueductal area, 

mammillary bodies and tectum. Hyperintensities of some atypical areas like cerebellum and 
cerebral cortex are also appreciated. Diffusion restriction and contrast enhancement of 

mammillary body is also a prominent finding 
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Hyperintensities of some atypical areas like 
cerebellum, cranial nerve nuclei, and cerebral 
cortex are also most important and effective tool 
in the diagnostic assessment of WE. Alcoholic 
patients can show atrophy of the mammillary 
bodies and the cerebellar vermis as a result of 
previous WE attacks on MRI. No atrophy, 
instead, is found in nonalcoholic patients; in their 
case, signal intensity alterations represent the 
first result of thiamine-related metabolic pathway 
dysregulation [17]. Multiple case reports and 
case series have been reported about WE in  
international literature with prominence on 
chronic alcoholism. In this case series, we have 
emphasized WE in Pakistani population where 
alcohol is prohibited. This condition is often 
underestimated because literature has more 
emphasized this condition with chronic 
alcoholism. In addition our patients often 
presents with multiple co morbidities and are 
usually terminally ill so diagnosing this condition 
timely may safe patients life and prevent 
permanent neurological damage. Clinical 
examination is also not very helpful in these 
patients as majority patients present with 
drowsiness or even coma. Eventually the only 
lifesaving tool is Magnetic Resonance Imaging 
which can diagnose this condition followed by 
thiamine replacement. Unfortunately 1 out of 4 
patients succumb to death due to delayed in 
diagnosis and other co morbidities. And we lately 
identified that our TPN mixture does not contain 
Thiamine. Taking this into consideration, we can 
conclude that nonalcoholic WE has high mortality 
when there is delay in diagnosis or left untreated 
or vice versa it has least mortality and morbidity if 
diagnosed early and promptly treated.  

 
3. CONCLUSION  
 
Wernicke’s encephalopathy should be 
considered in all patients with acute delirium and 
ataxia. Chronic alcoholism is not the only risk 
factor for WE. History of TPN, multiple bowel 
surgeries and chemotherapy are more important 
risk factors for WE in non-alcoholic population. 
Thiamine supplementation is recommended in 
patients with increased risk as early diagnosis is 
important because it prevents permanent 
neurological damage or even death. In addition 
rapid recovery is also a rule in early stage. MRI 
findings along with signs and symptoms highly 
improve the diagnosis but in cases MRI is the 
only indicator of Wernicke’s encephalopathy 
when clinical picture is non-conclusive or 
confusing as in our cases.  
 

4. LEARNING POINTS/TAKE HOME 
MESSAGES  

 

 In countries like Pakistan where alcohol is 
prohibited by law; Clinical suspicion of 
Wernicke’s encephalopathy is usually low 
which leads to delay in diagnosis or even 
death if remain undiagnosed.   

 Clinical suspicion or diagnosis of 
Wernicke’s encephalopathy always 
remains a diagnostic challenge.   

 If patient is chronically ill, malnourished or 
receiving TPN or had other co morbidities 
than relying on MRI brain findings rather 
than clinical diagnosis is better choice.   

 Timely thiamine replacement therapy plays 
life saving role and reduces the risk of 
permanent neurological deficit.  

 

CONSENT  
 

As per international standard or university 
standard written patient consent has been 
collected and preserved by the authors. 
 

ETHICAL APPROVAL  
 

Not applicable due to retrospective data 
collection. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 

1. Sauberlich HE. Biochemical alterations in 
thiamine deficiency--their interpretation. 
The American Journal of Clinical Nutrition. 
1967;20(6):528-46. 
Available:http://ajcn.nutrition.org/content/2
0/6/528.abstract  

2. Martin PR, Singleton CK, Hiller-Sturmhofel 
S. The role of thiamine deficiency in 
alcoholic brain disease. Alcohol Res 
Health. 2003;27(2):134-42. 
Available:http://pubs.niaaa.nih.gov/publicat
ions/arh27- 2/134-142.htm 

3. David O. Kennedy. B Vitamins and the 
Brain: Mechanisms, Dose and Efficacy—A 
Review. Nutrients. 2016;8(2):68. 

4. Koguchi K, Nakatsuji Y, Abe K, Sakoda S. 
Wernicke's encephalopathy after glucose 
infusion. Neurology. 2004;62(3):512. 
Available:http://dx.doi.org/10.1212/01.WNL
.0000099189.56741.A7 

5. Hutcheon DA. Malnutrition-induced 
Wernicke's encephalopathy following a 



 
 
 
 

Nizamani et al.; IJMPCR, 8(3): 1-6, 2016; Article no.IJMPCR.31381 
 
 

 
6 
 

water-only fasting diet. Nutrition in clinical 
practice: Official publication of the 
American Society for Parenteral and 
Enteral Nutrition. 2015;30(1):92-9. 
Available:http://dx.doi.org/10.1177/088453
3614561793 

6. Mushtaq R, Shoib S, Shah T, Bhat M, 
Singh R, Mushtaq S. Unusual presentation 
of uncommon disease: Anorexia nervosa 
presenting as Wernicke-Korsakoff 
syndrome-a case report from Southeast 
Asia. Case Reports in Psychiatry. 
2014;2014:482136. 

Available:http://dx.doi.org/10.1155/2014/48
2136 

7. Macleod AD. Wernicke's encephalopathy 
and terminal cancer: Case report. Palliative 
medicine. 2000;14(3):217-8.  
Available:http://dx.doi.org/10.1191/026921
600668593115 

8. Akiyama H, Saito M, Ohtsuka Y. A case of 
Wernicke's encephalopathy presenting 
with acute deterioration of consciousness 
caused by peripheral parenteral nutrition. 
No Shinkei Geka Neurological Surgery. 
2015;43(12):1113-8. 
Available:http://dx.doi.org/10.11477/mf.143
6203189  

9. Kantor S, Prakash S, Chandwani J, 
Gokhale A, Sarma K, Albahrani MJ. 
Wernicke's encephalopathy following 
hyperemesis gravidarum. Indian Journal of 
Critical Care Medicine: Peer-reviewed, 
Official Publication of Indian Society of 
Critical Care Medicine. 2014;18(3):164-6. 
Available:http://dx.doi.org/10.4103/0972-
5229.128706 

10. Arita T, Komatsu S, Kosuga T, Konishi H, 
Morimura R, Murayama Y, et al. 
Laparoscopic Gastrostomy for a patient 
with Wernicke's encephalopathy after 
Gastrectomy--A case report with a 
literature review. Gan to Kagaku Ryoho 
Cancer & Chemotherapy. 
2015;42(12):2037-9.  

11. Fattal-Valevski A, Kesler A, Sela BA, 
Nitzan-Kaluski D, Rotstein M, Mesterman 
R, et al. Outbreak of life-threatening 

thiamine deficiency in infants in Israel 
caused by a defective soy-based formula. 
Pediatrics. 2005;115(2):233-8. 

Available:http://pediatrics.aappublications.
org/content/pediatrics/115/2/e233.full.pdf 

12. Galvin R, Brathen G, Ivashynka A, Hillbom 
M, Tanasescu R, Leone MA, et al. EFNS 
guidelines for diagnosis, therapy and 
prevention of Wernicke encephalopathy. 
European Journal of Neurology. 
2010;17(12):1408-18. 
Available:http://dx.doi.org/10.1111/j.1468-
1331.2010.03153.x  

13. Zuccoli G, Santa Cruz D, Bertolini M, 
Rovira A, Gallucci M, Carollo C, et al. MR 
imaging findings in 56 patients with 
Wernicke encephalopathy: Nonalcoholics 
may differ from alcoholics. Am J 
Neuroradiol. 2009;30(1):171-6. 
Available:http://dx.doi.org/10.3174/ajnr.A1
280.  

14. Sullivan EV, Pfefferbaum A. Neuroimaging 
of the Wernicke-Korsakoff syndrome. 
Alcohol and Alcoholism (Oxford, 
Oxfordshire). 2009;44(2):155-65.  

Available:http://dx.doi.org/10.1093/alcalc/a
gn103  

15. Jung YC, Chanraud S, Sullivan EV. 
Neuroimaging of Wernicke's 
encephalopathy and Korsakoff's 
syndrome. Neuropsychology Review. 
2012;22(2):170-80. 

Available:http://dx.doi.org/10.1007/s11065-
012-9203-4 

16. Anwar J, Soomro S, Javed K, Omer S. 
MRI findings in acute wernicke’s 
encephalopathy, caused by hyperemesis 
gravidarum. J Ayub Med Coll Abbottabad. 
2016;28(2):409–10.  

17. 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 Research International. 
2014;2014:503596. 
Available:http://dx.doi.org/10.1155/2014/50
3596  

_________________________________________________________________________________ 
© 2016 Nizamani et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/17635 


