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Rare disease
Cocaine induced hippocampi infarction
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Summary
A middle age man presented with disorientation and memory impairment due to bilateral hippocampal strokes secondary to cocaine use. This
is the second report of cocaine induced hippocampi ischaemic strokes. In contrast to the previous report, this middle age man did not have

cardiac arrest.

BACKGROUND

This is the second case report of cocaine induced hyppoc-
ampi stroke. In the previous case report, the patient suf-
fered from cardiac arrest. In contrast, this middle age man
only had disorientation and impaired memory.

CASE PRESENTATION

A middle age man was brought by coworkers to the emer-
gency room due to disorientation and memory difficulties.
His medical history was significant for hypertension, dys-
lipidaemia and coronary artery disease. Social history was
pertinent for ‘occasional cocaine use’ and for drinking two
to three beers per day. He used cocaine 2 days before. He
stopped smoking cigarettes 3 years ago. Blood pressure
was 160/85 mm Hg. The rest of vital signs were normal.

He was alert and disoriented to time and space but not to
person. Language functions were intact. Attention, short
term memory and delay recall were impaired. Remote
memory was intact. Rest of the neurologic examination
was normal. Brain MRI showed restricted diffusion of
the hippocampi (figures 1 and 2). In addition, there were
small areas of restricted diffusion in the left parietal white
matter, left posterior corona radiata, left superior temporal
cortex, left lentiform nucleus, left occipital white matter
and left inferior cerebellum. Urine drug screen was posi-
tive for cocaine. ECG, transesophageal echocardiogram
and carotid duplex ultrasound showed no significant
abnormalities. There were no heart rhythm abnormalities
reported on the telemetry report. Antinuclear antibodies,
lupus anticoagulant, anticardiolipin antibodies, antibodies
to extracted nuclear antigen (ENA-5) and rheumatoid fac-

Figure 1 Diffusion restricted image (DWI) showing increase
signal change of hippocampi.
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Figure 2 Apparent diffusion coefficient map showing low signal
change of hippocampi indicative of restricted diffusion.
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tor were all normal. He was discharged home on aspirin
and antihypertensive medications.

DIFFERENTIAL DIAGNOSIS

» Hypoxic ischaemic brain injury from cardiac arrest

» Hypoxic ischaemic brain injury from respiratory failure
» Global cerebral hypoxia due to other causes.

OUTCOME AND FOLLOW-UP

Two month later, the patient continued to have mem-
ory impairment. Neuropsycholocic evaluation showed
impaired executive functioning secondary to poor atten-
tion and memory disturbances. His mood was normal. A
follow-up MRI done 2 months later showed increase T2
signal change of hippocampi with resolution of restricted
diffusion. He was considered disable to return to work due
to neurocognitive impairment.

DISCUSSION

Central nervous system regions with increase risk for
hypoxic injury include hyppocampi, striatum, Purkinje
cells of the cerebellum and layers 3 and 5 of the neocortex.!
The CA1 region is the most vulnerable area to ischaemia in
the hippocampus. Increase susceptibility to neuronal death
following cerebral ischaemia has been demonstrated in
animal models. Several causes of global cerebral ischaemia,
for example cardiac arrest, may lead to isolated infarction
in these areas. The first case report of cocaine induced hip-
pocampal stroke occurred in the context of cardiac arrest.?
Our patient had no documented history of either cardiac
or respiratory arrest.

Cocaine may cause ischaemic or haemorrhagic stroke.
Cocaine related cerebral infarction was first reported with
intramuscular cocaine use.® Cocaine induced vasocon-
striction is considered to be the main mechanism lead-
ing to cerebral ischaemia. Metabolites may remain active
for hours or even days following cocaine use.* Cocaine
induced vasospasm can persist further than its half life
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due to the presence of its major metabolites, benzoylecgo-
nine and norcocaine.” In addition, bradykinin-mediated
endothelial relaxation is also impaired in chronic cocaine
users.5 Cardioembolic ischaemic stroke may result from
cardiac ischaemia secondary to cocaine induced coronary
vasoconstriction. Other postulated mechanisms of cocaine
induced ischaemic stroke include enhanced platelet aggre-
gation and increased coagulability.” In addition, ethanol
may enhance cocaine effects.

Learning points

» Sudden memory impairment may be the initial
presentation of bilateral hippocampi cerebral infarction.

» Cocaine use should be investigated in patients with
hippocampal infarction.

» Hippocampi infarction may occur in cocaine users
without cardiac arrest or cardiomyopathy.
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