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INTRODUCTION

The hippocampus plays a critical role in learning and mem-
ory. The hippocampi, and specifically the neurons in the 
cornu ammonis 1 (CA1) region, are particularly vulnera-
ble to episodes of ischemia, hypoxia, and other 
forms of metabolic stress.1 There have been 
recent reports of an opioid-associated amnestic 
syndrome associated with bilateral hippocampal 
restricted diffusion on MRI.2,3,5,6

Figure 1. Axial MRI of the brain in opioid-associated amnestic syndrome. 

(A) Diffusion weighted imaging (DWI) showed bilateral, symmetric hyperintensities 

involving the entirety of the hippocampi (arrows). (B) Apparent diffusion coefficient 

(ADC) sequence confirmed the presence of bilateral hippocampal restricted diffusion 

(arrows). (C) Fluid-attenuated inversion recovery (FLAIR) sequence revealed bilateral 

hippocampal hyperintensities matching the areas of restricted diffusion (arrows). 

enhancement. Computed tomography angiogram of the 
head and neck was normal. Routine electroencephalogram 
showed mild bitemporal focal slowing, with no epileptiform 
abnormalities. Cerebrospinal fluid (CSF) revealed 0 white 
blood cells per µL, glucose 57mg/dL (serum 90 mg/dL), and 
protein 70 mg/dL. Oligoclonal bands were absent. Gram 
stain showed no organisms. CSF cultures were negative. 

The patient’s family members indicated that he was using 
synthetic opioids immediately prior to his hospitalization. 
Routine immunoassay-based toxicology screening does not 
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CASE PRESENTATION

A 47-year-old man with polysubstance use dis-
order including alcohol, opioids, cocaine, and 
cannabinoids was found unresponsive with a 
needle in his cubital fossa. He received nalox-
one. He required emergent intubation. Upon 
presentation to the emergency department, rou-
tine immunoassay-based toxicology screening in 
urine was negative and blood alcohol level was 
undetectable. Computed tomography of the head 
was normal.

The patient was extubated within 24 hours. 
Shortly after, he was noted to have severe mem-
ory deficits. Formal neuropsychological testing 
was performed as an inpatient. Frontal and exec-
utive functioning were notable for organizational 
difficulties, impulsivity, disinhibition, and con-
fabulation. He had severe anterograde amnesia, 
as well as elements of retrograde amnesia. Lan-
guage and spatial functioning were preserved. 
The rest of his neurological exam was normal. 

MRI of the brain with and without gadolinium 
contrast was obtained on hospital day 6. MRI 
showed bilateral hippocampal restricted diffu-
sion, with matching hyperintensities on fluid-at-
tenuated inversion recovery (FLAIR) sequence 
(Figure 1). There was no abnormal gadolinium 
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typically test for synthetic opioids, and this explains why his 
urine toxicology screen was negative.2-6 Since the patient’s 
family members verified that he was using synthetic opi-
oids, confirmatory high-resolution mass spectrometry was 
not ordered. A repeat neuropsychological evaluation done 2 
weeks later showed no significant improvement. The patient 
was referred for cognitive rehabilitation and was instructed 
to follow up with neuropsychology. He received counseling 
for his polysubstance use disorder. 

DISCUSSION

Opioid-associated amnestic syndrome (OAS) is a recently 
described clinical-radiological entity consisting of deficits in 
anterograde and retrograde memory with characteristic hip-
pocampal abnormalities on MRI.2,3,5,6 Proposed mechanisms 
of opioid-related hippocampal injury include inhibition of 
inhibitory interneurons through stimulation of mu recep-
tors, direct neurotoxicity induced by opioids, or sequelae of 
hypoxemia.3,5

Based on a recently proposed case definition, our patient 
would be considered a ‘probable’ case of OAS because he had 
new onset amnesia lasting >24 hours, recent opioid use that 
was confirmed by family members, and typical MRI find-
ings.6 Clinicians should be mindful that, currently, most 
conventional toxicology screening panels do not detect the 
presence of synthetic opioids.2-6 This could potentially cause 
delays in diagnosis. For instance, in a case series, 75% of 
OAS patients who tested positive for fentanyl on dedicated 
confirmatory testing had previously tested negative for opi-
oids on routine urine drug screen.3 If clinically indicated, 
high-resolution mass spectrometry may be ordered to inves-
tigate the presence of synthetic opioids. 

To the best of our knowledge this is the first reported 
case of OAS in Rhode Island. As opioid use/misuse becomes 
more prevalent in Rhode Island and in the United States, cli-
nicians should be aware of OAS.7 Whenever patients present 
with new onset amnesia or severe cognitive deficits in the 
context of opioid overdose they should undergo inpatient 
evaluation, which will include brain MRI.6 In cases where 
clinical follow-up was available, OAS patients have shown 
lasting amnestic deficits ranging from weeks to months, or 
even years.2,6
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