
Lesson of the week
Intracerebral haemorrhage in young adults: the emerging
importance of drug misuse
Andrew W McEvoy, Neil D Kitchen, David G T Thomas

It has been recognised for some time that many disor-
ders such as vascular malformations, hypertension,
bacterial endocarditis, collagen vascular diseases,
tumours, eclampsia, and blood dyscrasias can cause
non-traumatic intracerebral haemorrhage in young
adults. However, with the epidemic in the misuse of
amphetamine, cocaine, and ecstasy—primarily among
young people—traditional aetiological factors for
haemorrhagic stroke are becoming overshadowed.

The association between amphetamine ingestion
and intracerebral haemorrhage was first reported by
Gericke in 1945, and it has become increasingly recog-
nised in recent years.1–10 Previous reports, although
noting the occurrence of intracerebral haemorrhage
and subarachnoid haemorrhage, found no evidence of
an underlying vascular abnormality on detailed micro-
scopic examination of the cerebral vessels.2–9 The
haemorrhages were explained by a necrotising angiitis
related to amphetamine misuse associated with hyper-
tension.7 9 11 In 1996, a necropsy study of 14 patients
with intracerebral haemorrhages related to cocaine use
found no evidence of an abnormal cerebral vascula-
ture.12 Further investigation to seek an underlying
cause was thought to be unnecessary.

There have, however, been two recent reports of
ruptured arteriovenous malformations after ampheta-
mine misuse and a single case after ecstasy misuse.10 13

The growing pandemic of cocaine use in Western soci-
ety is providing increasing evidence of its association
with intracerebral haemorrhage.14–19 It is becoming
increasingly evident that misuse of cocaine in people
with underlying vascular abnormalities may lead to
haemorrhage.

Cases and outcomes
In the past seven months we have treated 13 patients
who had sustained intracerebral haemorrhage and had
misused one or more of these illegal substances. Ten of
the patients were well enough to undergo cerebral
angiography. We were surprised to find intracranial
aneurysm in six and arteriovenous malformations in
three. In only one patient was the angiogram normal.
These nine patients subsequently underwent surgery
or interventional radiological treatment for these
abnormalities. The average age of the 13 patients was
31 years (range 19-43 years).

Surgery was successful in four of the six patients
with intracranial aneurysm, and they were discharged
home with no neurological deficits. One patient was
discharged home with a residual hemiplegia, and one
patient died before treatment. Of the three patients
with arteriovenous malformations, one underwent suc-
cessful surgical treatment, one had successful coil
embolisation, and one, who had severe neurological
impairment after surgery, was referred for long term
rehabilitation. The three patients who were not fit
enough for angiography died. One of these was shown
to have a middle cerebral artery aneurysm at necropsy
examination.

Discussion
Epidemiology
Drug misuse has been identified in The Health of the
Nation20 as a major problem that requires attention
because of its link with HIV infection and its strong
correlation with material deprivation.21 Accurate
epidemiological data on the extent of the problem is
difficult to collect. However, in 1988, during a study
carried out in six major Spanish cities, acute drug reac-
tions were responsible for 11% of all deaths in people
aged 15-39 years.22

Illegal use of cocaine in its various forms has
reached epidemic proportions in the United States
and the United Kingdom. An estimated 25-30 million
Americans have used cocaine, and 5-6 million use it
regularly.23 A study from Grady Hospital in Atlanta
found that 39% of 415 male patients who presented
themselves to the triage desk for immediate care
during weekdays tested positive for benzoylecgonine,
the primary metabolite of cocaine.24 The average age of
these patients was 29.5 years (range 18-39 years).

Neurological complications
A recent paper described patients who died from
non-traumatic brain haemorrhage and underwent
necropsy examination at the Connecticut office of the
chief medical officer over a one year period.25 Fifty
nine per cent of the patients were positive for cocaine.
Seventy per cent of the patients who had takenA
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cocaine had an intracerebral haemorrhage; the
remainder had a subarachnoid haemorrhage associ-
ated with a berry aneurysm. In 1989 and 1990,
cocaine ranked first in terms of total encounters,
major medical complications, and drug related
deaths.26

Ecstasy (3,4-methylenedioxymethamphetamine), a
synthetic amphetamine derivative, has become increas-
ingly popular in recent years. In the United Kingdom,
use of ecstasy has become an inherent part of “dance
culture” for the young.27

The association between intracerebral haemor-
rhage and the use of amphetamines and related com-
pounds is increasingly recognised.2–10 Intracerebral
haemorrhage can occur after a single dose and after
therapeutic use as well as after misuse. However,
doctors must be aware that it is difficult to link any
neurological event with use of a particular drug. This is
because patients may give inaccurate histories or
because the substances bought on the street are
frequently mixed with a variety of compounds before
they are sold.

Brust and Richter first reported neurovascular
complications of cocaine in 1977.14 In 1984,
Lichtenfeld et al reported two cases of subarachnoid
haemorrhage after cocaine use, and these authors
were the first to report the finding of an underlying
abnormality of the cerebral vasculature.15 Mangiardi et
al reported a further nine cases.16 In their series, arte-
riography detected one patient with a cerebral
aneurysm and two with arteriovenous malforma-
tions.16 Fessler et al found that all 12 patients who
underwent cerebral angiography after sustaining a
subarachnoid haemorrhage secondary to cocaine
abuse were subsequently found to have intracerebral
aneurysms.19 The diameter of the aneurysm in cocaine
users averaged 4.9 mm, while that in control subjects
was 11 mm. In addition, the average age at
presentation of the cocaine users with aneurysmal
subarachnoid haemorrhage was 32.8 years, whereas
the patients in the control group averaged 52.2 years.
Oyesiku has recently estimated that the incidence of
ruptured intracranial aneurysms in patients with
cocaine induced subarachnoid haemorrhage is as
high as 85%.18 Intracerebral haematomas related to
arteriovenous malformations, ischaemic strokes, and
reversible ischaemic neurological deficits have all been
reported after cocaine ingestion.19

Cocaine and amphetamine misuse are both well
recognised causes of subarachnoid haemorrhage; we
are aware of only one other report linking subarach-
noid haemorrhage to ecstasy.28 Despite the widespread
use of ectasy, acute neurological complications from it
seem to be rare.29

Cerebral angiitis has been reported to occur with
amphetamine misuse.2 3 6–10 Citron et al reported 14
cases of necrotising angiitis related to drug misuse.11

The radiological manifestations of these abnormalities
have been reported after angiography—there is
pronounced irregularity and “beading” in the middle
and anterior cerebral arterial branches after meth-
amphetamine is given intravenously.2 5 30

Cocaine rarely, if ever, causes frank vasculitis.17 The
main mechanism of action proposed is the hypertensive
surge recorded after its administration.15–7 19 25 Cocaine
induces vasospasm and potential ischaemia by direct

effects on smooth muscle and by augmenting the physi-
ological effects of catecholamines.31 This may be potenti-
ated by enhanced platelet aggregation caused by
cocaine’s increased thromboxane production.32

A similar acute sympathetic surge has also been
postulated as the cause of aneurysm rupture after tak-
ing ecstasy. Repeated use of the drug may cause recur-
rent surges in blood pressure that lead to a progressive
weakening of the vessel wall and result in aneurysm
instability. However, since ecstasy is a synthetic
amphetamine derivative, it probably causes a degree of
cerebral vasculitis too.

Prognosis
The mortality and morbidity of patients who sustain
intracerebral haemorrhage after substance misuse
seem to be appreciably greater than those in similar
patients who do not use illegal drugs.33 One
explanation for this is that the intensity and duration of
vasospasm is worsened by the use of cocaine.15

Another is that the initial grade of haemorrhage at the
time of admission to hospital is also generally more
serious in these patients. This usually reflects the fact
that they are neglected in the initial phase of their
illness. These patients often present to hospital in a
dehydrated state and with serious underlying illness
such as AIDS and malnutrition.

Conclusions
Contrary to past opinion, drug related intracerebral
haemorrhage often seems to be related to an underly-
ing vascular malformation. A history of severe
headache immediately after using amphetamine,
ecstasy, or cocaine should alert doctors to the
possibility of intracerebral haemorrhage. Cerebral
computed tomography should always be performed
when severe headache or altered consciousness, or
both, occur in relation to use of these compounds.
Arteriography should be part of the evaluation of most
young patients with non-traumatic intracerebral
haemorrhage. Long term use of cocaine seems to pre-
dispose patients with incidental neurovascular anoma-
lies to present at an earlier point than similar non-
users of cocaine. A thorough medical history focusing
on the use of illegal drugs and toxicological screening
of urine and serum should be part of the evaluation of
any young patient with a stroke.
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Two memorable patients
Matthew and Adam

When I first looked after Matthew and Adam they
reminded me of the twins who knew each other’s
thoughts in On The Black Hill by Bruce Chatwin. They
would sit in the corner of the physiotherapy room not
talking but communicating and were totally content
with each other’s company.

Matthew and Adam were not twins. Matthew was the
younger brother by two years, but they both shared the
same potentially lethal disease—cystic fibrosis. They
both had a total commitment to Manchester City
Football Club and a total dislike of Manchester United.

Their parents had been told that they would die in
childhood, but they survived into adolescence and then
into their 20s. Sharing the same disease and interests
brought them into continuous close contact. They both
started to work as sports journalists and were
successful.

In the early 1990s Burkholderia cepacia took a hold in
our adult cystic fibrosis unit, infecting the lungs of our
patients. Now recognised as a cross infecting pathogen
which can shorten the lifespan of a patient with cystic
fibrosis by a decade it has had devastating social and
medical consequences. Social and medical segregation
has become the best option for limiting spread. The
result has been a decline in incidence of cross infection
but a total disruption of the life for those patients
infected by B cepacia.

About three years ago Matthew became infected
with B cepacia. Matthew stayed at home and Adam
moved out to live in rented property. They came to
different clinics and stayed on different wards.
Matthew would leave the house if Adam came home
for meals. They would speak continuously on the
telephone, occasionally they would meet at football
matches, but kept their distance. This separated way of
life was entirely their decision.

Eighteen months ago Matthew’s disease began to
accelerate in the manner characteristic of those
infected with B cepacia. He responded less to treatment
and stayed in hospital longer. Despite everything we
tried he deteriorated. Once, when I gave him some
blood he wanted to make sure only that it did not

come from a Manchester United supporter. Apart
from the football aspect, he was the most sweet
natured of human beings: questioning all aspects of his
treatment and care but totally uncomplaining. At
Christmas he was on six antibiotics, steroids, oxygen,
and cyclosporin. Adam was fully aware from Matthew
of his decline and non-response to treatment.

Last week Matthew became fatigued and went into
acute type 2 respiratory failure. I asked Matthew if he
was frightened and he said, “No.” Two years ago
Matthew decided that he did not want to be listed for a
transplant and had asked me directly how long he had
to live. Reluctantly, I had told him about 18 months to
two years. Matthew asked me whether that time had
come and I said, “Yes.” Professionalism was quite
difficult to maintain.

The big issue was that Adam wanted to see his
brother before he died and we agreed, but suggested
that Adam should wear a face mask. Matthew then said
that he did not want Adam to come and see him. He
used the analogy that after so much effort and sacrifice
for them both it would be like bringing on all the
reserves in a football match which would result in
defeat. Matthew died peacefully 12 hours later.

All patients with cystic fibrosis are special to us.
Matthew who has gone and Adam who remains are
perhaps just that little bit extra special.

Anthony K Webb clinical director, cystic fibrosis unit,
Wythenshawe Hospital, Manchester

We welcome articles of up to 600 words on topics such
as A memorable patient, A paper that changed my practice,
My most unfortunate mistake, or any other piece
conveying instruction, pathos, or humour. If possible
the article should be supplied on a disk. Permission is
needed from the patient or a relative if an identifiable
patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80
words (but most are considerably shorter) from any
source, ancient or modern, which have appealed to the
reader.
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