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CASE SUMMARY

A 64-year-old normotensive female
with a history of inhaled heroin use was
brought to the emergency department
with the chief complaint of altered men-
tal status. Clinical examination was not
significant except for confusion. Admit-
ting urine toxicology demonstrated high
level of opioids. After 5 days, patient
developed seizures and was intubated.
Clinical neurological examination
revealed weakness of the left upper
limb, with a power of 0/5. Initial and
repeat CT scan of the brain without con-
trast and MRI scan of the brain with-
out contrast were obtained during the
patient’s hospital stay.

IMAGING FINDINGS

An initial CT scan of the brain (Fig-
ure 1) in the emergency department
was negative. A repeat CT scan of the
brain (Figure 2) on day 5 demonstrated
development of extensive white mat-
ter abnormality predominantly within
the frontoparietal lobes of the cere-
brum bilaterally with mild white matter
abnormality within the occipital lobes
and left cerebellar hemisphere. There
was no evidence of acute hemorrhage

or mass effect and there was relative
sparing of the basal ganglia, internal
capsules, brain stem and the gray mat-
ter. The MRI examination of the brain
(Figure 3) on day 7 demonstrated signal
abnormality within the periventricular
white matter, deep white matter, and
subcortical white matter of the predom-
inately frontoparietal lobes bilaterally,
mild signal abnormality occipital lobes
bilaterally and subtle signal abnormal-
ity within the white matter of the left
cerebellar hemisphere.

DIAGNOSIS

Heroin-induced toxic leukoenceph-
alopathy.

Differential diagnoses: Global
hypoxic/ischemic insult, cerebral vascu-
lopathy, posterior reversible encephalop-
athy syndrome (PRES), hypoglycemic
encephalopathy, progressive multifo-
cal leukoencephalopathy (PML) and
acute disseminated encephalomyelitis
(ADEM).

DISCUSSION

Toxic leukoencephalopathy refers to
progressive damage of the white mat-
ter of the brain, particularly myelin.

There are many causes, such as drugs
of abuse, environmental toxins and
chemotherapeutic drugs. The signs
and symptoms of disease range from
inattention, forgetfulness and changes
in personality to dysarthria, ataxia,
dementia, coma and even death.! Drugs
of abuse like toluene, ethanol, cocaine,
methylenedioxymethamphetamine
(MDMA or “ecstasy”) and heroin have
been associated with toxic leukoen-
cephalopathies.' Toxic exposure from
heroin-induced leukoencephalopathy
often involves bilateral symmetric dam-
age to cerebellar white matter, posterior
cerebral white matter; typically occipi-
tal lobe, posterior limb of internal cap-
sule and cerebellar peduncles.?

Drug abuse and addiction has
become a main public health prob-
lem that affects all societies.? Heroin,
which remains the top drug of concern,
rapidly penetrates the blood-brain bar-
rier of the central nervous system and
can cause a rare condition called toxic
leukoencephalopathy or toxic spon-
giform leukoencephalopathy. Some
investigators have hypothesized that
the neurotoxicity of heroin may be
due to contamination by or addition
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FIGURE 1. Axial CT images of the brain
at level of the basal ganglia and cerebrum
demonstrate no significant abnormality.

of another substance.*> In our patient,
it is not clear whether heroin was
contaminated. Nevertheless, a study’
failed to clearly identify a neurotoxic
contaminant or additive in the heroin
users responsible for the inflicted
white matter damage.

Most of the available literature
regarding imaging of neurotoxic
changes induced by inhalation of
heroin involved predominately the
cerebellum, occipital lobes, posterior
limb internal capsule and brainstem;
however, our patient presented with
the lesser known imaging finding of
predominate involvement of the fron-
toparietal lobes.* ¢13

CONCLUSION

The MR imaging findings of her-
oin-induced toxic leukoencephalopa-
thy in our patient are lesser known,
with predominant involvement of
the frontoparietal lobes rather than
the posterior limb internal capsules,
occipital lobes, cerebellum or brain-
stem. Recent studies have described
an imaging presentation similar to our
patient and it is important to consider

FIGURE 2. Axial CT images of the brain at
the same level performed 5 days later dem-
onstrate decreased attenuation within white
matter of the cerebrum bilaterally with rela-
tive sparing of the basal ganglia.

the diagnosis of toxic leukoencepha-
lopathy even when the more common
areas of involvement are spared.
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