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Abstract 

Wernicke’s encephalopathy, an acute neuropsychiatric syndrome caused by thiamine (vitamin B
1
) 

deficiency, is associated with serious clinical disease and can be fatal. It has rarely been reported in 
infants and children. We report a case of a 3-year-old girl with Wernicke’s encephalopathy. The patient’s 
diet had been severely unbalanced since the age of 2 years, and for about a month prior to admission 
to our hospital had consisted almost exclusively of polished white rice and noodles. Her clinical 
symptoms supported thiamine deficiency-related neuropathy. Brain MRI findings revealed abnormalities 
consistent with pediatric Wernicke’s encephalopathy with involvement of the putamen. The diagnosis 
prompted thiamine replacement therapy, to which the patient showed an excellent response.
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INTRODUCTION

Wernicke’s  encephalopathy,  an  acute 
neuropsychiatric syndrome caused by thiamine 
(vitamin B

1
) deficiency, is associated with 

serious clinical disease and can be fatal1. It is 
characterized by a clinical triad of unsteadiness, 
eye movement abnormalities, and mental 
changes including confusion. However, this 
classic triad is observed in only 16% of adult2 
and 21.4% of pediatric3 patients. Wernicke’s 
encephalopathy is best known as a disorder that 
affects alcoholic patients. However, it also occurs 
in other conditions predisposing to poor nutrition, 
including hematological malignancies, dialysis, 
prolonged parenteral nutrition, and anorexia 
nervosa.
	 Wernicke’s encephalopathy is rarely observed 
in infants and children, although cases have been 
reported following total parenteral nutrition with 
leukemia/lymphoma, excessive intake of isotonic 
drinks (“sports drinks”), and overly strict diet 
therapy for atopic dermatitis.4,5

	 We report a 3-year-old girl with magnetic 
resonance imaging (MRI) findings showing 
early changes of Wernicke’s encephalopathy. She 
had a history of a severely unbalanced diet and 
presented with distal weakness, areflexia and gait 
disturbance. Thiamine deficiency was confirmed 
by serum thiamine level and urinary organic acid 

profile, and complete resolution of symptoms 
occurred after thiamine replacement. 

CASE REPORT

This previously healthy 3-year-old girl was 
transferred to our care at the Department of 
Pediatrics, Nihon University School of Medicine, 
Itabashi Hospital, Tokyo with a probable 
diagnosis of Guillain-Barré syndrome. She had 
gait instability and could not hold a pencil with 
her hand for 3 days prior to admission. She was 
initially (1 day after symptom onset) admitted to 
a different hospital, where laboratory blood tests, 
cerebrospinal analysis, and spinal and brain MRI 
showed no abnormalities (Figure 1). Her early 
developmental history was normal, consisting 
of significant words at 1 year and independent 
gait at 13 months. However, her verbal language 
development was noted to be slow by 2 years of 
age. Her family history was unremarkable. There 
was no recent drug exposure, immunization, or 
infection.
	 On admission, the patient was 105.7 cm in 
height (+1.8 S.D.) and weighed 16.7 kg (+0.9 
S.D.). She had an axillary body temperature of 
36.6°C, heart rate of 140 beats/min, blood pressure 
of 118/70 mmHg, and respiratory rate of 28 
breaths/min. Her abdomen was soft and flat, and 
bowel sounds were normal. Her consciousness 
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was normal. She could raise her arms but had a 
clawed hand posture and could not hold objects. 
She could maintain a sitting, but not standing, 
position. She had bilateral foot drop and gait was 
difficult. Her muscle power was grade 3–4 in her 
upper and lower extremities. Deep tendon reflexes 
were impaired in her arms and legs, but she had 
no loss of sensation to pain or temperature. She 
did not have nystagmus, hand tremors, or obvious 
truncal ataxia.
	 Laboratory blood tests were normal for full 
blood count, serum electrolytes, total protein, 
albumin, blood urea nitrogen, creatinine, aspartate 
aminotransferase, alanine aminotransferase, 
lactate dehydrogenase, alkaline phosphatase, 
creatine kinase, glucose, and C-reactive protein. 

Figure 1.	Brain magnetic resonance imaging. T2 weighted fluid-attenuated inversion recovery image taken at a 
different hospital 2 days before admission to our hospital with no abnormal findings.

Figure 2.	Brain magnetic resonance imaging. T2-weighted fluid-attenuated inversion recovery image on the 
2nd day of admission showed bilateral lesions in the putamen and pons, and a lesion in the cerebral 
aqueduct.

Cerebrospinal fluid (CSF) showed no pleocytosis, 
and normal protein and sugar. Myelin basic protein 
and oligoclonal immunoglobulin G in CSF were 
negative. Lactate/pyruvate levels were 19.1/1.18 
mg/dL in the blood and 12.8/0.79 mg/dL in the 
CSF.
	 The urinary organic acid profile showed massive 
excretion of lactate with high levels of pyruvate, 
increased excretion of 3-OH-butyrate and 
acetoacetate, mild excretion of alpha-ketoglutarate 
and oxaloacetate, and massive excretion of 
palmitate. A brain MRI on T2-weighted fluid-
attenuated inversion recovery (FLAIR) sequences 
showed hyperintensity lesions bilaterally in the 
putamen and pons, and a lesion in the cerebral 
aqueduct (Figure 2). Her electroencephalography 
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and brainstem auditory evoked potentials showed 
no abnormal findings. Motor nerve conduction 
velocity (NCV) was performed on the 3rd day 
after admission. No M or F wave responses 
were obtained at the right median or right tibial 
nerves. Sensory NCV showed no response at 
the right sural nerve. Needle electromyography 
was not performed because the patient was very 
young. There were no abnormal findings on her 
electrocardiography or echocardiography.
	 The patient had consumed a severely 
unbalanced diet from the age of 2 years, consisting 
mainly of polished white rice and noodles. Serum 
thiamine levels were low (24 ng/mL; normal, 
24–66 ng/mL). Wernicke’s encephalopathy was 
diagnosed, and the patient was given 100 mg/day 
of intravenous thiamine for 7 days, from the 4th 
day after admission. This was followed by oral 
thiamine (100 mg/day). Her mother was instructed 
on how to implement a balanced diet. On the 17th 
day after admission, she was discharged from the 
hospital without any neurological abnormality. 
Upon discharge, her urinary organic acid profile 
was normal. Her motor NCV at the left and right 
tibial nerves had improved but was still delayed 
(left: 30.6 m/s, right: 33.8 m/s).
	 During her hospitalization, the patient often 
had difficulty understanding verbal instructions. 
It was also noted that she easily became frustrated 
with her mother. Her intelligence score, using the 
Tanaka-Binet Intelligence Quotient, was normal at 
115 (chronological age: 3 years and 11 months, 
mental age: 4 years and 6 months). However, in the 
Goodenough-Harris Draw-a-Person intelligence 
test, her score was 85.
	 The Pervasive Developmental Disorders-
Autism Society Japan Rating Scale (PARS) is 

Figure 3.	Brain magnetic resonance imaging. T2-weighted fluid-attenuated inversion recovery image one month 
after discharge showing complete resolution of the lesions.

a screening test for behavioral problems and 
pervasive developmental disorders (PDD). The 
scale comprises 57 questions, assessing eight 
different characteristic domains of children with 
PDD. The patient’s PARS score was 11 points 
(PDD is strongly suggested at 9 or more points). 
In the Theory of Mind Development Screening 
Test, she did not pass the standard false-belief 
task, often called the “Sally-Anne test” (usually 
passed at aged 4 or 5 years). She also failed the 
facial expression recognition task (usually passed 
at 3 years). These findings suggested autistic 
spectrum disorder. 
	 A follow-up brain MRI 1 month after discharge 
revealed complete resolution of lesions in the 
putamen, pons, and cerebral aqueduct (Figure 3). 
Motor NCV at the right tibial nerve had improved 
further but was still slightly delayed (36.8 
m/s). Oral thiamine therapy was discontinued 
approximately 2 months after discharge. When 
the patient was seen a month later, she was eating 
a balanced diet and had no abnormal clinical 
symptoms. Her serum thiamine level was normal 
at 57 ng/mL.

DISCUSSION

Thiamine (vitamin B
1
) deficiency results in a 

spectrum of complications including peripheral 
neuropathy (dry beriberi), cardiomyopathy (wet 
beriberi), and Wernicke’s encephalopathy.1 Several 
factors, such as genetic susceptibility and age, can 
influence the symptoms of thiamine deficiency. 
While acute severe deficiency of thiamine usually 
causes Wernicke’s encephalopathy, a chronic 
deficiency may result in peripheral neuropathy, 
which is often distal and preferentially affects 
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myelin. Coexistence of polyneuropathy may cause 
some patients with Wernicke’s encephalopathy 
to experience limb ataxia and dysarthria1. It is 
estimated that 19% of patients with Wernicke’s 
encephalopathy present with none of the classic 
symptoms2,6, although at least one symptom 
will usually appear during the course of the 
disease.3,7

	 Early diagnosis of Wernicke’s encephalopathy 
and beriberi can result in the successful reversal 
of many of the neurological abnormalities with 
simple thiamine replacement therapy. However, 
once Korsakoff’s dementia develops in the later 
stages, the recovery rate is much lower, and 
the estimated mortality is 17%.8 Fortunately, 
our patient appears to have recovered fully. We 
speculated that our patient had early and mild 
Wernicke’s encephalopathy.
	 Because the body’s reserves of thiamine 
are sufficient for up to 18 days9, in a healthy 
individual, any condition of unbalanced nutrition 
that lasts 2–3 weeks may lead to Wernicke’s 
encephalopathy. In individuals with marginal 
stores of thiamine, the disorder may occur earlier, 
particularly if the diet has been very rich in 
carbohydrates.10 About two-thirds of the world’s 
population has rice as the main staple of their 
diet. Polished white rice is highly deficient in 
thiamine because milling removes the husk, which 
contains most of the thiamine. Our patient had 
eaten a severely unbalanced diet from the age 
of 2 years. Following the birth of her sister four 
months prior to admission to our hospital, her diet 
consisted almost exclusively of polished white 
rice and noodles because her mother no longer 
had time to cook for her. The daily thiamine 
requirement is related to energy need and increases 
with carbohydrate intake, infection, and physical 
activity1. In this patient, increased carbohydrate 
intake resulted in relative thiamine deficiency.
	 MRI is currently the best method for confirming 
a clinical suspicion of Wernicke’s encephalopathy, 
owing to its high specificity of 93%.11,12 MRI 
studies typically show a bilaterally symmetrical 
increase in T2 signal in the paraventricular regions 
of the thalamus, hypothalamus, mammillary 
bodies, periaqueductal region, floor of the fourth 
ventricle, and midline cerebellum.11,13 The patient’s 
brain MRI displayed abnormalities consisting of 
increased signal T2-weighted and FLAIR images 
of bilateral lesions in the putamen and pons, and a 
lesion in the cerebral aqueduct. In a review of 23 
cases with pediatric Wernicke’s encephalopathy, 
16 cases showed bilateral alterations in the 
thalamus (70%), 13 in the periaqueductal region 

(57%), 11 in the mammillary bodies (47%), and 
9 in putamen (39%).14 Symmetric basal ganglia 
alterations with involvement of the putamen have 
only been observed in children. Basal ganglia 
alterations with involvement of the putamen 
appear to differentiate the pediatric form of 
Wernicke’s encephalopathy from the adult cases. 
To explain the selective involvement of the basal 
ganglia (specifically, alterations in the putamen) in 
pediatric patients with Wernicke’s encephalopathy, 
Zuccoli et al. speculated that thiamine-dependent 
metabolism is increased during development.14 
In the case reported here, clinical features such 
as claw hand and foot drop supported thiamine 
deficiency-related neuropathy. However, brain 
MRI findings revealed abnormalities consistent 
with Wernicke’s encephalopathy. We therefore 
believe that this case may represent very early 
stage pediatric Wernicke’s encephalopathy without 
the appearance of the classic triad. The MRI was 
useful for this early diagnosis.
	 Findings from developmental psychological 
studies of this patient (Tanaka-Binet Intelligence 
Quotient test, Goodenough-Harris Draw-a-Person 
intelligence test, PARS score, and Theory of 
Mind Development Screening Test), indicated 
autism spectrum disorder as a possible underlying 
disorder. Sixty-two percent of children with 
autism present with food selectivity by type.15 
Children with autism have significantly more 
feeding problems and eat a narrower range 
of foods than children without autism16. Pica, 
overeating, anorectic behavior, complete food 
refusal, as well as unusual food restriction and 
preferences are recognized in autism.17 Watanabe 
et al. reported a case of a 3-year-old boy with 
infantile autism and a severe eating disorder 
who developed Wernicke’s encephalopathy.18 
The findings in our patient demonstrated that 
Wernicke’s encephalopathy should be considered 
when patients with severe eating disorders present 
with neurological disturbance.
	 In conclusion, we report a 3-year-old girl in 
whom brain MRI showed very early changes 
of Wernicke’s encephalopathy, and biochemical 
testing confirmed thiamine deficiency. The patient 
had eaten a severely unbalanced diet from the age 
of 2 years, consisting almost entirely of polished 
white rice and noodles from about a month prior 
to admission to our hospital. This prompted 
initiation of thiamine replacement therapy, to 
which the patient showed an excellent response. 
Her severely unbalanced diet was suspected to be 
a result of a feeding abnormality due to autistic 
spectrum disorder.
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