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We present a case of imaging proven cerebral vasospasm causing ischemic stroke in a young patient chronically on buprenorphine-
naloxone for heroin remission who started smoking cannabis on a daily basis.With cannabis legalization spreading across the states
in the USA, it is important for physicians not only to be aware of cannabis reported association with cerebral vasospasm in some
patients but also to be on the lookout for possible interacting medications that can synergistically affect cerebral vessels causing
debilitating strokes.

1. Introduction

Ischemic and hemorrhagic strokes have traditionally been
associated with several drugs with vasoactive properties [1]
such as serotonergics, sympathomimetics (e.g., pseudoe-
phedrine), and chemotherapeutic drugs [1–3]. Illicit drugs
including ecstasy, phencyclidine, lysergic acid diethylamide
(LSD), cannabis, and heroin have been sporadically reported
to be related (if not causative) to stroke [4]. One such com-
monly used drug is cannabis (street name: marijuana or pot),
which is often considered innocuous. A survey conducted by
National Institute on Drug Abuse (NIDA) showed that, in
2014, there was a 49.20% lifetime prevalence of illicit drug
abuse in the population aged 12 years or older. Cannabis is
the most widely used drug in the Unites States with a lifetime
prevalence of 44.20% reported in the 2014 survey.The highest
lifetime prevalence of cannabis is in relatively younger age
group [5]. Several case reports support a causal link between
cannabis use and cerebrovascular events [6, 7]. Cannabis has
widely been used in the Western societies with an increase
in consumption following the recent legalization in several
states in the US [8].

Buprenorphine is a partial mu-agonist used in the long
term treatment of patients with opioid dependence. At times,
a combination of naloxone (an opioid antagonist) is used
with buprenorphine for this purpose. Currently, there is
no established data to suggest an increase in incidence of
cerebrovascular events in patients taking buprenorphinewith
no other identifiable risk factors. With an increasing push
for legalization of medical and edible cannabis across several
states, it is imperative that the effects of these drugs are
explored and documented, and their causal relationship with
stroke is described. We recently treated a young patient
with ischemic cerebral stroke who was on a combination
of buprenorphine-naloxone for opioid dependence, while he
continued to smoke cannabis regularly. We report the first
ever case of ischemic stroke secondary to vasospasm in a
cannabis user who was also on buprenorphine-naloxone for
opioid dependence.

2. Case Report

A 33-year-old male on buprenorphine-naloxone 4-1mg for
heroin dependence presented to an outside facility with
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Figure 1: CT angiogram sequence of the left middle cerebral artery at the bifurcation with narrowing.

an acute onset of right sidedweakness and dysarthria approx-
imately 4 hours after initial development of his symptoms.
Social history was significant for daily cannabis use and 1
pack per day smoking history of more than 12 years. His
last use of heroin was more than 3 years ago. He reported
a 3-day history of fever, chills, night sweats, and malaise.
Investigations showed leukocytosis (15.5) and a positive urine
toxicology screen for tetrahydrocannabinol (THC). CT head
showed no acute changes. However, CTA of the head and
neck demonstrated a left middle cerebral artery (MCA)
narrowing (distal leftM1 andproximalM2) (Figure 1). NIHSS
at the time of presentation was 5. He was given normal
saline followed by Lipitor 80mg and aspirin 325mg. He had
worsening neurological deficits at the time of his transfer to
a comprehensive stroke center (NIHSS 10). Physical exam
showed a hemiplegic right upper and lower extremities with
dysarthria. An MRI showed patchy diffusion restrictions in
the left MCA territory suggestive of acute ischemic stroke
as shown in Figure 2. MRA showed partial resolution of
left MCA vasospasm (Figure 3). A perfusion scan was also
performed and showed symmetrical mean transit and time to
peak. Patient showed some improvement and he was admit-
ted to neurocritical unit. The next morning, approximately
12 hours after his first CTA that showed M1 vasospasm,
he underwent a diagnostic cerebral angiogram which was
completely normal with patent and normal appearing left
MCA. Lumbar puncturewas performed towork up infectious
and autoimmune causes of the stroke, which came back as
negative. Transthoracic ECHO (TTE) and Transesophageal
ECHO (TEE) were done to evaluate endocarditis, which
were also unremarkable. Diagnosis of acute left MCA stroke
secondary to vasospasm due to illicit drug use was estab-
lished. His symptoms resolved over the course of next 48
hours and was discharged with a NIHSS of 0. For sec-
ondary prevention, he was discharged on aspirin. Lower
dose of buprenorphine-naloxone, weaning off on cannabis
use, and smoking cessation were recommended. A 3-week
cardiac telemetry monitoring was ordered which came back
negative.

3. Discussion

Thepharmacokinetic properties of cannabis depend upon the
route of administration, whereby smoked cannabis causes its
psychotropic effects within seconds to minutes, as compared
to the oral route, taking 30–90 minutes. At increased doses,
increased sense of well-being, relaxation, and enhanced
sensations occur [9]. Similarly, if buprenorphine is taken
intranasally, it increases abuse potential, but not with
buprenorphine/naloxone, since naloxone also exhibits an
enhanced intranasal absorption [10]. It is hypothesized that
since buprenorphine is a partial agonist and therefore it will
not provide the substantial euphoric effect that heroin, being
a pure agonist, will provide, the person is susceptible to taking
cannabis [11].

It is speculated that cannabis disturbs vascular tone and
this, by various mechanisms, leads to impaired blood supply
to brain tissue [12]. Cannabis related angiopathy has also been
linked with ischemic brain events in persons with chronic
marijuana use [13, 14].

Renard and Gaillard reported a case of a hemorrhagic
stroke along with imaging identified vasospasm [15]. It is
possible that our patient suffered a similar event and that,
fortunately, no hemorrhagic transformation of the infarction
occurred. The drugs (cannabis and buprenorphine) could
very well have had a synergistic effect on the development
and evolution of the stroke. The presentation in our case
report ismost likely a drug combination related vasculopathy,
which underscores the role of follow-up imaging to see if the
vasospasm resolved or not. Unless serial scans are done, it is
often difficult to differentiate an atherosclerotic stenosis or
a subocclusive clot on one given imaging alone. The most
interesting feature is the resolution of the vasospasm on our
three sequential images, namely, CTA, MRA, and, finally,
cerebral angiogram.

Cannabis and buprenorphine have only once been
reported together to be the suspected cause of a brain bleed.
This case report is the first to suggest a possible synergistic
effect of buprenorphine (prescription drug) and cannabis
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Figure 2: MRI brain DWI sequence demonstrating restriction diffusion in left middle cerebral artery distribution.

Figure 3:MR angiogram demonstrating patent leftMCA.However,
if we compare it to the right MCA, there still seems to be some
residual stenosis. This MRA was done, a few hours after the initial
CT angiogram and at the time patient started to show some
fluctuating improvement in his exam.

(now becoming a legal street drug in many states) causing
potentiallymorbid stroke.With the expectation that cannabis
use will multiply ample folds in the coming years, it is
important for healthcare experts to be prepared for its

implications. The most important of which will be its poten-
tially synergistic interactions with other drugs potentially
ranging from buprenorphines or other opioids to over the
counter ephedrine.
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Barinagarrementeria, “Stroke associated with sympathomimet-
ics contained in over-the-counter cough and cold drugs,” Stroke,
vol. 34, no. 7, pp. 1667–1672, 2003.

[3] N. Chatterjee, K. Domoto-Reilly, P. E. Fecci, L. H. Schwamm,
and A. B. Singhal, “Licorice-associated reversible cerebral vaso-
constriction with PRES,” Neurology, vol. 75, no. 21, pp. 1939–
1941, 2010.



4 Case Reports in Neurological Medicine

[4] F. de los Rı́os, D. O. Kleindorfer, J. Khoury et al., “Trends
in substance abuse preceding stroke among young adults: a
population-based study,” Stroke, vol. 43, no. 12, pp. 3179–3183,
2012.

[5] National Survey of Drug Use and Health, National Institute
on Drug Abuse, https://www.drugabuse.gov/national-survey-
drug-use-health.

[6] P. A. Barber, H. M. Pridmore, V. Krishnamurthy et al.,
“Cannabis, ischemic stroke, and transient ischemic attack: A
Case-Control Study,” Stroke, vol. 44, no. 8, pp. 2327–2329, 2013.

[7] A. N. Westover, S. McBride, and R. W. Haley, “Stroke in young
adults who abuse amphetamines or cocaine: a population-based
study of hospitalized patients,” Archives of General Psychiatry,
vol. 64, no. 4, pp. 495–502, 2007.

[8] National Institute on Drug Abuse, Nationwide Trends, 2015,
https://www.drugabuse.gov/publications/drugfacts/nation-
wide-trends.

[9] F. Grotenhermen, “Pharmacokinetics and pharmacodynamics
of cannabinoids,” Clinical Pharmacokinetics, vol. 42, no. 4, pp.
327–360, 2003.

[10] L. S. Middleton, P. A. Nuzzo, M. R. Lofwall, D. E. Moody,
and S. L. Walsh, “The pharmacodynamic and pharmacokinetic
profile of intranasal crushed buprenorphine and buprenor-
phine/naloxone tablets in opioid abusers,” Addiction, vol. 106,
no. 8, pp. 1460–1473, 2011.

[11] Y. P. S. Balhara and R. Jain, “Cannabis use among opioid-
dependent individuals on opioid substitution therapy,” Journal
of Pharmacology & Pharmacotherapeutics, vol. 5, no. 3, pp. 203–
205, 2014.

[12] K. Esse, M. Fossati-Bellani, A. Traylor, and S. Martin-Schild,
“Epidemic of illicit drug use, mechanisms of action/addiction
and stroke as a health hazard,” Brain and Behavior, vol. 1, no. 1,
pp. 44–54, 2011.

[13] A. F. Santos, M. Rodrigues, R. Maré, C. Ferreira, J. Soares-
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