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Abstract

Toxic leukoencephalopathy is a disorder characterized by the altera-
tion of myelin in white matter tracts secondary to exposure to neuro-
toxic substances. This case describes the neuropsychiatric presentation 
of toxic leukoencephalopathy. Brain imaging confirms a diagnosis of 
toxic leukoencephalopathy secondary to polysubstance overdose. The 
patient made a significant recovery following admission to hospital.
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Introduction

Toxic leukoencephalopathy is a disorder characterized by the al-
teration of myelin in white matter tracts secondary to exposure to 
neurotoxic substances [1]. Its clinical presentation may vary from 
inattention and personality changes to coma and death [1]. Ad-
vances in magnetic resonance imaging (MRI) have contributed 
significantly to its diagnosis in patients presenting with neuropsy-
chiatric symptoms in the setting of recent toxin exposure [1].

Case Report

We report a case of a 45-year-old single man with a background 
history of depression, alcohol dependence and polysubstance 
abuse who presented on referral from his general practitioner 
to an acute psychiatric facility with a 2-week history of confu-
sion, memory difficulties and bizarre, disorganized behavior 
in the context of a recent unintentional overdose of heroin and 
amphetamines for which he had been briefly hospitalized three 
weeks previously.

At the time of his admission to the general hospital fol-
lowing the overdose, he was found to have a GCS of 9 with 
pinpoint pupils and a marked left-sided upper limb weakness. 
His medical issues at that time included rhabdomyolysis, acute 
kidney injury, transaminitis and a left radial neuropathy. He 
was treated with intravenous naloxone and thiamine and oth-
er supportive measures before being discharged home with a 
view to neurological and psychological follow-up.

Shortly after his discharge, however, he suffered a dramatic 
decline in cognition resulting in bizarre, erratic behaviors which 
were quite out of keeping with his character. For example, he 
would put socks on over his shoes and once had entered a jewel-
lery store in search of pet food. He had also tried to exit a moving 
vehicle. He expressed fears that he was becoming “autistic” and 
reported thought insertion along with suicidal ideation. He was 
admitted under psychiatry for observation of his mental state.

On examination, he was noted to be anxious, disorient-
ed, easily startled and distracted, and globally cognitively 
impaired. He demonstrated left-right disorientation and was 
unable to follow simple commands. MOCA testing revealed 
a score of 3/30. Laboratory parameters were within normal 
ranges. Initial CT of brain during first admission revealed sub-
tle bilateral low attenuation changes in the pallidum. Follow-
up MRI of brain on admission to the psychiatric unit showed 
extensive confluent deep and subcortical white matter signal 
changes consistent with a diagnosis of toxic leukoencephalop-
athy secondary to polysubstance overdose (Fig. 1). EEG dem-
onstrated diffuse slow wave activity consistent with encepha-
lopathy. Neuropsychological testing showed that his cognitive 
functioning was in the extremely low range consistent with a 
mild-moderate intellectual disability.

An extensive multidisciplinary programme was put in 
place for the patient who included our colleagues in neurol-
ogy, speech and language therapy, occupational therapy, physi-
otherapy and psychology. The patient’s recovery was slow but 
steady, with significant improvements noted in his cognitive 
ability and his overall level of functioning. He was subse-
quently transferred to a rehabilitation facility where his pro-
gress continued.

Discussion

Toxic leukoencephalopathy was first reported in 1982 and has 
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been associated with exposure to a range of toxins including 
therapeutic drugs and illicit substances such as heroin and co-
caine [2-4]. It principally affects white matter tracts, resulting 
in a spectrum of clinical features ranging from inattention and 
disorientation to dementia and death [1]. Its pathophysiology, 
albeit unclear, is thought to involve a hypoxic-ischemic injury 
to the white matter of the cerebrum which results in widespread, 
confluent vacuolation of the latter, known as spongiform de-
generation or leukoencephalopathy [5]. Neuroradiologic abnor-
malities are best seen in T2-weighted MRI brain scans which 
typically reveal bihemispheric white matter abnormalities [4]. 
Clinical outcomes can range from full recovery in some, over a 
3- to 12-month period, to rapidly fatal in others [3, 6].

Toxic leukoencephalopathy should be considered as part 
of the differential diagnosis in any case of new-onset neurobe-
havioral changes following exposure to toxins such as hero-
in, amphetamines or other drugs of abuse. Special attention 
should be drawn to the possibility of a delayed-onset presenta-
tion, often with psychiatric symptoms, and to the crucial role 
of the multidisciplinary team in enabling a progressive, steady 
recovery. Anticipation and early recognition of toxic leukoen-
cephalopathy are crucial in preventing its potentially severe 
complications and in enabling recovery in patients known to 
have engaged in recreational drug misuse.
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Figure 1. Axial T2-weighted MRI brain images showing extensive confluent symmetrical white matter hyperintensities in both 
cerebral hemispheres (arrow). These demonstrate extensive injury to cerebral white matter in keeping with a toxic leukoencepha-
lopathy. 


