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INTRODUCTION
Common etiologies for miotic pupils include medication 
toxicity (opioids, benzodiazepines, clonidine, pilocarpine 
and organophosphates), pontine infarct, uveitis, Horner’s 
syndrome and neurosyphilis. We present a curious case of 
miotic pupils. 

CASE DESCRIPTION
A 67-year-old man with dementia and alcohol use disorder 
was brought to the ED by ambulance after his family 
became concerned about increased confusion, ataxia 
and visual hallucinations. The paramedics noticed he had 
miotic pupils and gave naloxone, but his symptoms did not 
improve.

Vitals: 90.6 F, HR 66, BP 149/94, RR 20, 96% on room air

Exam: In the ED he was agitated, hallucinating and pulling 
out IV lines. Head was atraumatic. No neck stiffness. 
Miotic pupils bilaterally. Limited tracking. Moving extremities 
spontaneously. Following some commands. RRR. CTAB. 

Labs: CBC unremarkable, sodium 141, potassium 2.5, 
glucose 66, magnesium 1.5, total bilirubin 0.4, AST 138, 
ALT 43, albumin 2.2. 

DISCUSSION
Wernicke’s encephalopathy (WE) is classically characterized by 

altered mental status, ophthalmoplegia and ataxia. The more 
sensitive Caine criteria requires only two of these, or one of 
these plus malnutrition. Patients with WE can also develop 
hypothermia and miotic pupils. Most patients have alcohol use 
disorder, although many other medical conditions can cause 
malnutrition and WE. The following information on treatment of 

WE is from a 2016 review article by Flannery et al. WE is caused 
by thiamine deficiency. Normally the body contains 30-50mg of 

thiamine, with a required daily intake of 1.5mg. Since alcoholics 
have very poor GI absorption, oral replacement is woefully inadequate, 

accomplishing uptake of only 5mg per day, so IV replacement is needed. 
Flannery et al recommend 200mg-500mg every eight hours for three days, 
along with IV folate and magnesium. Although it is often said that thiamine 
must be given before dextrose, the evidence for this rule is minimal, and 
the risks of hypoglycemia must be considered as well. MRI of WE shows 
hyperintensity of the mammillary bodies, dorsomedial thalami, tectal plate, 
periqueductal area and third ventricle (Fig 1). 

 CONCLUSION
Miotic pupils can be caused by Wernicke’s Encephalopathy; either due to the 
thiamine deficiency itself or the concurrent hypoglycemia and hypothermia. It 
resolves with aggressive treatment. 

HOSPITAL COURSE
On admission the patient was suspected 
to have Wernicke’s encephalopathy. 
Unfortunately, due to a nationwide 
shortage of IV thiamine, he was not 
able to receive IV thiamine until hospital 
day six, and was unable to tolerate oral 
due to mental status and compromised 
swallowing function. During this time 
other potential etiologies were ruled out. 
CTA head and neck and MRI brain were 
negative for a pontine stroke. TSH and free T4 
were normal, and a random cortisol was normal. 
Serum syphilis antibody was negative. CSF studies were 
negative for infection. He was initially delirious, with alternating 
agitation and somnolence, but this improved with IV thiamine, 
as did his hypothermia, hypoglycemia and extraocular muscles. 
A second dose of naloxone was given in vain several days after 

admission, but after an extended 
course of IV thiamine his hypothermia 
and miotic pupils eventually resolved. 

Figure 1: Hyperintensity of the mammillary 
bodies on FLAIR. From: Robinson CL and 
Patel JJ. Wernicke’s encephalopathy. Am J 
of Med. 2018: 131(11): 1321-1323. 
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