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Cannabis Use, Ischemic Stroke, and Multifocal
Intracranial Vasoconstriction
A Prospective Study in 48 Consecutive Young Patients

Valérie Wolff, MD; Valérie Lauer, MD; Olivier Rouyer, MD, PhD; Frangois Sellal, MD;
Nicolas Meyer, MD, PhD; Jean Sébastien Raul, MD, PhD; Cécile Sabourdy, MD; Fazel Boujan, MD;
Christine Jahn, MD; Rémy Beaujeux, MD; Christian Marescaux, MD

Background and Purpose—Our objective was to evaluate the relationship between cannabis use and ischemic stroke in

a young adult population.

Methods—Forty-eight consecutive young patients admitted for acute ischemic stroke participated in the study. First-line
screening was performed, including blood tests, cardiovascular investigations, and urine analysis for cannabinoids. If no
etiology was found, 3D rotational angiography and cerebrospinal fluid analysis were performed. A control was planned

through neurovascular imaging within 3 to 6 months.

Results—In this series, there was multifocal intracranial stenosis associated with cannabis use in 21% (n=10).
Conclusions—Multifocal angiopathy associated with cannabis consumption could be an important cause of ischemic

stroke in young people. (Stroke. 2011;42:1778-1780.)
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It has been recently reported that cannabis may contribute to
acute ischemic cardiovascular or cerebrovascular events.!
This possible effect was researched in a 2-year prospective
study with a standardized assessment of all patients younger
than 45 years admitted for ischemic stroke (IS).

Methods

From October 2005 to September 2007, 48 consecutive patients
younger than 45 years of age who were admitted to our stroke unit
for IS were included in this study. Patients were informed that they
were included in a prospective study and agreed to participate.
Standard T1, T2, FLAIR sequences, diffusion weighted-imaging
magnetic resonance imaging scans were acquired for all patients.
Vascular imaging comprised 3D-time of flight magnetic resonance
angiography (n=43) or cerebral computed tomography angiography
(n=5). Cardiac explorations included electrocardiogram (n=48),
transthoracic echocardiography (n=48), and transoesophageal echo-
cardiography (n=29). Exhaustive laboratory analyses were per-
formed for all patients. If first-line investigations were inconclusive,
3D rotational angiography (n=30) and cerebrospinal fluid analysis
(n=29) were performed. A questionnaire was used to determine
cardiovascular risk factors, history of medication, and illicit drug or
alcohol use. Urines were systematically screened for cannabinoids,
cocaine, amphetamine, and methylenedioxymethamphetamine.
Follow-up clinical visits (n=44) and control of vascular imaging
(n=20) were planned within 3 to 6 months after discharge
from hospital.

One study neurologist and 1 study radiologist separately reviewed
all 3D-time of flight or computed tomography angiography images.
A single operator performed all 3D rotational angiography, and 2
study radiologists, who were unaware of magnetic resonance angiog-
raphy results, reviewed the 3D rotational angiography images.
Involvement of single or several vessel segments were respectively
classified as monoarterial stenosis or as multifocal intracranial
stenosis (MIS).

Statistical Analysis

Data are summarized using descriptive statistics. Because of sparse-
ness of data, computations of odds ratio and 95% CI, as well as
multivariate logistic regression, were obtained using exact methods
(StatXact and LogXact). The logistic regression was designed using
the group of MIS as the dependent variable and the other variables
as potential predictors. A probability value =5% was considered
statistically significant.

Results
Table displays the relationship between stroke etiology,
classical risk factors, and cannabis use in the 48 patients.
There were no patients undergoing serotonergic medical
treatment, and there were no amphetamine, methylenedioxy-
methamphetamine, or cocaine users. Urine toxic analyses
were positive for cannabis only in the 13 patients who
admitted to smoking cannabis, and among them, all were
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Table. Stroke Etiology, Classical Risk Factors, and Cannabis Use in 48 Consecutive

Young Patients

Monoarterial ~ Multifocal

Extracranial Intracranial Intracranial No
Characteristic Total Dissection  Cardioembolism Stenosis Stenosis Etiology
N 48 9 6 10 11 12
Age (Mean=SD) 355+8  36.2+6.9 42.3+4.2 34.8+7.7 29.7+8.8  37.3+6.3
Male 23 4 1 7 6 5
Hypertension 9 2 1 3 2 1
Diabetes 2 1 0 1 0 0
Hypercholesterolemia 26 5 4 5 6 6
Oral contraceptive use 12 1 1 2 2 6
Current smoker 25 5 0 5 10 5
Alcohol use 6 0 0 1 5 0
Cannabis use 13 1 0 1 10 1

N indicates number of patients.

tobacco smokers. Ten of 13 cannabis users displayed a
specific pattern of MIS. Nine of these 10 patients had severe
headache, and none had thunderclap headache. IS were
located in the vertebrobasilar territory in 7 of 10 patients, and
MIS predominated in posterior cerebral arteries (9 of 10
patients) and superior cerebellar arteries (7 of 10 patients).
Lumbar puncture (8 of 10 patients) and blood analysis
showed no significant abnormalities.

The association between MIS and cannabis was highly
significant (odds ratio, 113 [9-5047]; P<<0.001). Indeed, 10
patients of 11 with MIS were cannabis users. An exact

logistic regression showed that no other factor could be
introduced in the model, and thus no other factor appeared to
be related independently to MIS.

The medical history of these patients strongly supported a
temporal link between cannabis use and stroke associated
with MIS (Figure). The 10 patients began to smoke cannabis
on a regular basis several months to years before stroke onset.
During the days before stroke, they all binged on cannabis,
and 5 drank an unusually large amount of alcohol. Six
patients stopped cannabis use after stroke with a favorable
clinical outcome without relapse at 3 to 6 months. Control of

Figure. Typical example of the temporal link
between cannabis consumption and MIS. Because
of his familial history of aneurysm, a cerebral mag-
netic resonance angiography was performed when
he was 19 and was normal (A). At age 20 years,
he started smoking cannabis on a weekly basis. At
age 21, he was hospitalized for a left cerebellar
syndrome associated with unusual headache.
Cerebral MRI showed a left cerebellar infarct.
Cerebral magnetic resonance angiography dis-
closed MIS of basilar artery, both posterior cere-
bral arteries and superior cerebellar arteries (B);
that were confirmed on 3D rotational angiography
(C). After complete stop of cannabis use, the clini-
cal outcome was favorable. Control cerebral mag-
netic resonance angiography (D) showed reverse
of MIS at 3 months.
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vascular imaging showed partial (n=3) or total (n=3) revers-
ibility of MIS. Of the 3 remaining patients who still smoked
cannabis, clinical outcome was favorable without relapse in
2, and was unfavorable in 1 patient, who underwent a new IS.
At 3 to 6 months, there was no reversibility in these 3
patients.

Discussion

In our prospective cohort of 48 consecutive young patients
with IS, 10 patients (21%) displayed a specific pattern of MIS
that seemed to be associated with cannabis use. Using exact
logistic regression, cannabis use appeared to be the most
strongly associated factor with MIS. The 2 main radiological
characteristics of their angiopathy were the involvement of
multiple intracranial arteries and the reversibility of vasocon-
striction after cannabis withdrawal.

Since 1987, fewer than 25 cases of IS associated with
cannabis smoking have been published.>34567 As in our
study, IS were more frequent in vertebrobasilar territory,
suggesting susceptibility of posterior circulation.?3# Con-
comitant alcohol consumption® or unusually high consump-
tion of cannabis were regarded as possible precipitating
factors.?*3

Our results raise the question of the relationship between
the vasoconstriction pattern and the reversible cerebral vaso-
constriction syndrome recently described.”-® In regards to this

study, we have to conclude that cannabis is not as harmless as
was thought, and cerebrovascular risk when consumed is
probably underestimated.
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