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Combined Amphetamine and Cocaine Abuse
Caused Mesencephalic Ischemia in a 16-Year-Old
Boy - Due to Vasospasm?
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Both the relationship between cocaine or amphetamine abuse
and stroke as well as the pathomechanism of cocaine/amphetamine-
induced stroke are still unclear. Whereas a recent study showed no
association between cocaine abuse and ischemic stroke in young
patients [1], others have described cocaine- or amphetamine-related
strokes [2-5]. Several pathomechanisms have been discussed in the
literature: cocaine-associated cerebral vasculitis [6], cocaine-associ-
ated cardiomyopathy leading to embolic stroke [2, 7, 8] or vasospasm
[3]. We report on a young patient who used both drugs and subse-
quently suffered an ischemic lesion, which was most likely caused by
vasospasm due to the combined abuse of both drugs.

Case Report

A 16-year-old, previously healthy schoolboy was admitted to our
emergency unit complaining of unsteadiness and double vision,
which had begun 3 days prior to admission. The patient had no risk
factors for atherosclerosis (normal blood pressure, no smoking, no
diabetes mellitus), no history of migraine and no family history of
stroke. He reported that his symptoms started 5 min after intranasal
inhalation of a small amount of ‘amphetamine’ (see below). He had a
1-year history of regular marihuana abuse. Since the patient still had
some of the drug, we were able to analyze it by ligand assay and high-
pressure liquid chromatography: it contained amphetamine and
cocaine, i.e. the amphetamine had been ‘cut’ with cocaine.

The neurological examination on admission revealed a left-sided
internuclear ophthalmoplegia. Further, the patient had incomplete
fascicular paresis of the left oculomotor nerve (with moderate ptosis
and weakness of the inferior oblique muscle) and saccadic vertical
smooth pursuit. His blood pressure was normal. He steadily im-
proved and became symptom free 3 weeks after symptom onset.
After discharge he did not use any psychostimulants (follow-up time
6 months).

Cranial MRI was performed on admission. The T,-weighted
images showed a left-sided hyperintense lesion near the midline of
the mesencephalon (fig. 1). Follow-up MRI 12 days after symptom
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Fig. 1. A left-sided hyperintense lesion near the midline of the mes-
encephalon close to the oculomotor nucleus was found on admission
on T,-weighted axial images. Follow-up MRI 12 days after symptom
onset demonstrated that the lesion had become much smaller and
that there was contrast enhancement (not shown).

onset revealed that the lesion had become much smaller. There were
no abnormalities in the Tj-weighted and intra-/extracranial MR
angiography images, no contrast enhancement and no evidence of
bleeding. Extra- and transcranial Doppler/duplex sonography, trans-
esophageal echocardiography, electrocardiography, chest roentgeno-
graphy, 24-hour ECG Holter monitoring, lumbar puncture, visually
and somatosensory-evoked potentials and the results of laboratory
examinations [including blood sedimentation rate, antinuclear and
anticytoplasmatic antibodies, coagulation tests (AT-III, protein C
and S, factor V Leiden)] were normal, i.e. there was no evidence of
other causes of ischemic stroke such as cocaine/amphetamine-
induced vasculitis or dissection.
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Discussion

This case indicates that (1) the ischemic lesion was most likely
caused by the acute and combined action of cocaine and amphet-
amine (this is strongly supported by the close temporal relationship
between intake of the drug and onset of the symptoms) and (2) vaso-
spasm due to the synergistic effects of both drugs is the most probable
pathomechanism in this case, since we found no evidence of other
causes of cocaine/amphetamine-induced ischemia (see above).

While we are aware that in our case vasospasm as the pathome-
chanism was not proved by angiography, an angiographic study in
rabbits clearly showed that cocaine or amphetamine alone caused
little or no basilar artery spasm even at high doses, but coadministra-
tion of both produced definite basilar artery vasospasm, caused by a
synergistic vasoconstrictive effect [9]. This synergism can be ex-
plained pharmacologically: amphetamine causes the release of epi-
nephrine and norepinephrine, while cocaine prevents the reuptake of
both, thereby sensitizing the arterioles to sympathomimetic neuro-
transmitters. Thus, the combination of these drugs may be harmful,
even in small amounts.
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